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Trop ical cyclones have always been a men- ~~. Conduc t an a n n u a l  pos t a n a l y s i s
ace to both military and civilian activities of all tropical cyclones occurring within the
in tropical and subtropical oceanic regions. area north of the equator from 140W west to
During recent times , much effor t has been fun- the coast of Africa and prepare an Annual Ty-
neled toward more accurate tropical cyclone phoon Repor t for issuance to interested agen-
forecasts and toward more efficient operation- cies; and
al responses to those forecasts. A large por-
tion of this effort is based on studies which , 5. Conduc t trop i c a l  c y c l o n e  f o r e -
i f  m e a n i n g f u l , mu st be based on accurately casting and detection research as practicable.
documented data. The Annual Typhoon Report
represen ts such documentation. The bod~~dI In the event of incapacitation of the
th i s  repor t is a summary of the trop i ca l  cy-  JTWC . the alternate (AJTWC) assumes the re-
clones that occurred during 1977 in the west- sponsibility fo r  the i s suance  of w a r n i n g s .
em Nor th P a c i f i c , cen tral North Pacific and In early November , 1977 , Flee t Weather Cen-
Nor th Indian Oceans. tral , Pea r l  Harbor , Hawaii was designa ted as

the AJTWC. Assistance in determining trop i-
The Annual  Typhoon Repor t is prepared by cal cyclone reconnaissance requirements and

the sta f f  of the J o i n t Typ hoon W a r n i n g  Cen ter in ob ta i n i n g  r e c o n n a i s s a n c e  da ta is p r o v i d e d
(JTWC). JTWC is a combined USAF/USN entity by Detachment 4, 1s t Weather Wing, H i c k a m  AFB ,
opera ting under the command of Fleet Weather Hawaii. Previously , the AJTWC desi gna te was
Cen t ra l , Guam. The senior Air Force officer Detachment 17 , 3OW S , Yoko ta AB , Japan , wi th
assigned is designa ted as Director , JTWC and assis tance from the Naval Weather Service
is responsible to the Commanding Officer , Facili ty, Y o k o s u k a , Japan.
Flee t Wea ther Cen t ra l , Guam for the operation
of the JTWC . The senior Naval officer of the The Central Pacific Hurricane Center ,
JTWC is designa ted as the Deputy Director/Op - (CPHC) Honolulu , H a w a i i  is manned  by members
era tions Officer. JTWC was established by of the U. S. Na tional Weather Service who
CINCPACPLT message 280208Z April 1959 when are responsible for the issuance of tropical
direc ted by CINCPAC message 230233Z April cyclone warnings for the area north of the
1959. Its operation is guided by the CINCPAC equator from the Date Line east to 140W .
INST 3140 .1 (series). Warnings are issued in coordination with the

Flee t Weather Central , Pearl Harbor and tIe-
The Flee t Weather Central/Joint Typhoon tachment 4, 1WW , H i c k a m  AFB , Hawaii. Post

Warn ing  Cen ter , Guam has the responsibility analysis information is forwarded to the
to: JTWC for inclusion in the Annual Typhoon

Repor t.
1 . Provide continuous meteorolog i-

cal wa tch of all tropical activity north of The meteorological services of the
the equa tor , west of the Date Line , and east United States are planning to implement the
of the African coast (JTWC area of responsi- metric system of measurement over the next
bi li ty) for potential tropical cyclone devel- few years. Some Civilian and military agen-

• opmen t; cies have started the education program by
showing the metric equivalents to current

2. Provide warnings for all tropi- uni ts of measure . This Annual Typhoon Repor t
cal cyclones in the assi gned area of responsi- includ es metric equivalents to most measures.
bi li ty;

Unless otherwise sta ted all satellite
3. Determine tropical cyclone re- data used in this ATR is Air Force Weather

connaissance requiremen ts and assi gn priori- Service DMSP Data as acquired by CL-C , 27CS
ties; personnel and anal yzed by Vet 1 , JWW person-

nel colocated wi th JTWC at Nimi t z Hill , Guam.
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CHAPTER I — OPERATIONAL PROCEDUR ES

1. GENERAL d . SATELLITE RECONNAISSANCE:

Routine services provided by the Joint Meteorolog ical satellite data from
Typhoon Warning Center (JTWC) include the the Defense Meteorolog ical Satellite Program
following : (1) Significant Trop ical Weather (DMSP) and the National Oceanic and Atmo-
Advisories issued daily describing all trop- spheric Administration played a major role in
ical disturbances and their potential for the early detection and tracking of trop ical
further development; (2) Trop ical Cyclone Cyclones in 1977. A discussion of this role ,
Formation Alerts issued whenever interpre- as well as applications of satellite data to
tation of satellite and synoptic data m di- tropical cyclone anal ysis and forecasting , is
cates likely formation of a significant trop- presented in Chapter II.
ical cyclone; (3) Tropical Cyclone Warnings
issued four times daily whenever a significant e. RADAR RECONNAISSANCE:
trop ical cyclone exists in the Pacific area;
(4) Tropical Cyclone Warnings issued twice During 1977 , as in recent years ,
daily whenever a significant tropical cyclone land radar coverage was utilized extensively
exists in the Indian Ocean area; and (5) when available. Once a Storm moved within the
Prognostic Reasoning messages issued twice range of a land radar site , reports were
daily for tropical storms and typhoons in the usually received hourly. Use of radar during
Pacific area. 1977 is discussed in Chapter 11.

JTWC responds to chang ing requirements of 3. ANALYSIS
activities serviced. Therefore , contents of
routine services are subject to change from A composite surface/gradient level (3000
year to year usually as a result of the Annual ft) manual analysis is accomplished on the
Tropical Cyclone Conference deliberations. 00002 and 1200k conventional data. ~nalysisof the wind field using streamlines is
2. DATA SOURCES stressed for tropical and subtrop ical reg ions.

Analysis of the pressure field is stressed for
a. COMPUTER PRODUCTS : higher latitudes and vicinity of intense trop-

ical systems .
FLEWEACEN Guam provides computerized

meteorolog ical/oceanographic products for Manual analysis of the 500 mb level is
JTWC. In addition , the standard array of accomplished on the 0000Z and l200Z data when
synoptic-scale computer analyses and prog- significant tropical cyclones exist. Although
nostic charts are available from the Fleet the analysis of the 500 mb height field is
Numerical Weather Central (FNWC) at Monterey , stressed , analysis of the wind field to more
California via FLEWEACEN Guam. clearly delineate steering currents is equally

important.
b. CONVENTIONAL DATA:

A composite upper-troposp heric , manual
Conventional meteorolog ical data are analysis , utilizing rawinsonde data from 300

defined as surface and upper iir observations mb through 100 mb , wind directions extracted
from island , ship and land stations plus from satellite data by Det 1, 1WW and AIREPS
weather observations from commercial and m u -  (plus or minus 6 hours) at or above 29 ,000
itary aircraft (AIREPS) . Computer plotted feet is accomplished on 0000Z and l200Z data
charts of 00002 and 1200Z conventional data daily. Wind and heig ht data are used to
are produced daily for the surface , 850 mb , arrive at a representative analysis of trop-
700 mb , and 500 mb levels. A chart o~ upper ical cyclone outflow patterns , of steering
air data is produced which utilizes 200 mb currents , and of areas that may indicate trop-
rawinsonde data and AIREPS above 29,000 ft ical cyclone intensity change.
within 6 hours of the 0000Z and 1200Z synoptic
times. The surface/gradient , 500 mb and 200 Additional sectional charts at interme-
mb level charts are hand plotted over impor- diate synoptic times and auxiliary charts
tant tropical/subtropical regions during the such as checkerboard diagrams and pressure
tropical cyclone season to complement computer change charts are also analyzed during periods
aids and insure all available data are used, of significant tropical cyclone activity.

c. AIRCRAFT RECONNAISSANCE: 4. FORECAST AIDS

Aircraft weather reconnaissance data a. CLIMATOLOGY:
are invaluable in the positioning of centers
of developing systems and essential for the Climatological publications utilized
accurate determination of the eye/center , max- during the 1977 typhoon season include pre-
imum intensity, minimum sea-level pressure , vious JTWC Annual Typhoon Reports and climatic
and radius of significant winds exhibited by publications from Fleet Weather Central , Guam ,
tropical cyclones. These data are plotted on Director Naval Oceanography and Meteorology ,
large-scale sectional charts for each mission Naval Weather Research Facility, Naval Envi-
flown . A comprehensive discussion of aircraft ronmental Prediction Research Facility, Naval
weather reconnaissance is presented in Chapter Postgraduate School , Air Weather Service ,
II. First Weather Wing and Chanute Technical

1
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Training Center, plus publications from other (4) A final check is made against
Air Force and Navy activities , various univer- climatology to ascertain the likelihood of
Sities and foreign countries, the forecast track. If the forecast deviates

greatly from climatology , the forecast ration-
b. OBJECTIVE TECHNIQUES ; ale is reappraised and the track adjusted as

necessary .
The following objective techniques

were employed in tropical cyclone forecasting c. INTENSITY FORECASTING :
during 1977. A description and an evaluation
of these techniques is presented in Chapter V: In forecasting intensity, heavy re-

liance is placed on aircraft reconnaissance
(1) TYFN75 reports , the Dvorak satellite interpretation
(2) MOHATT 700/500 model , and the objective techniques. Add i-
(3) FCSTINT tional considerations are the position and
(4) 12-HR EXTRAPOLATION intensity of the tropical upper-troposp heric
(5) HPAC trough , extent and intensity of upper-level
(6) TROPICAL CYCLONE MODEL outflow , sea surface temperature , terrain
(7) INJAH74 influences , speed of movement , and proximity

to an extratropical environment.
5. FORECASTING PROCEDURES 6. W A R N I NGS

a. INITIALIZATION: Tropical cyclone warnings are numbered
sequentially. If warnings are discontinued

In the preparation of each warning , and the storm reintensifies , warnings are
the actual surface location (fix) of the trop- nwnbered consecutively from the last warning
ical cyclone eye/center just prior to (within issued. Amended or corrected warnings are
three hours of) warning time is of prime im- given the same number as the warnings they
portance. JTWC uses the Selective Reconnais- modify plus a sequential alphabetical desig-
sance Program (SRP) to levy an optimum mix of nator. Each warning includes the initial
aircraft , satellite and radar resources to warning time eye/center position , intensity,
obtain fix information. When tropical cy- and the radial extent of 30, 50 and 100 kt
clones are either poorly defined or the actual surface winds (when applicable); the latest
surface location can not be determined but an fix position used ; the 12 hr forecast direc-
upper level position is available , or when tion and speed of movement ; and , forecast
conflicting fix information is received , the information. Warnings within the JTWC Pacific
“best estimate ” of the surface location is Area are issued within two hours of 00002 ,
subjectively determined from the analysis of 06002, l200Z and 18002 with the constraint
all available data. If fix data is not avail- that two consecutive warnings may not be more
able due to reconnaissance platform malfunc- than seven hours apart. This variable warning
tions or communication problems , synoptic time allows for maximum use of all available
data or extrapolation from previous fixes is reconnaissance platforms and spreads the work-
used, The initial forecast (warning time) load in multiple storm situations. The fore-
position is then obtained by extrapolation cast intervals for all tropical cyclones ,
using the current fix and a “best track” of regardless of intensity, are 12- , 24- , 48-
the cyclone movement to date. and 72-hr .

b. TRACK FORECASTING: Warnings in the JTWC Indian Ocean area
are issued within two hours of 0800Z and 2000Z

An initial forecast track is devel- with the constraint that two consecutive warn-
oped based on persistence , climatology and ings may not be more than fourteen hours apart.
objective techniques. This initial track is Warnings for this area are issued only after a
subjectively modified based on the following : trop ical cyclone has attained an intensity of

34 kt or greater. Forecast intervals are 24
(1) The prospects for recurvature and 48 hours.

are evaluated for all westward and northward
moving storms. This evaluation is based pri- Warning forecast positions are verified
man ly on present and forecast position and against the corresponding post analysis “best
a.plitude of middle tropospheric mid-latitude track” positions. A summary of the verifi-
troughs from the latest 500 sib analysis and cation results for 1977 is presented in
numerical prognoses. Chapter V.

(2) Determination of steering level 7. PROGNOSTIC REASONING MESSAGE
• is partly influenced by maturity and vertical

extent of the system. For mature storms 10- In the Pacific Area , prognostic reasoning
cated south of the 500 mb subtropical ridge , messages are transmitted based on the 0000Z
forecast changes in speed of movement are and 12002 warnings or whenever the previous
~1ose1y correlated with forecast changes in reasoning is no longer valid. This plain

• the intensity of the ridge. When steering language message is intended to provide field
currents are very weak , the tendency for meteorologists with the reasoning behind the
storms to move northward due to their internal latest JTWC forecast. Prognostic reasoning
forces is an important consideration , messages are not prepared for tropical depres-

sions nor for the Indian Ocean area.
(3) Over the 12- to 72-hr forecast

spectrum , speed of movement during the early This season JTWC began including confi-
time frame is biased toward persistence (12 hr dence statements for the 24 hr forecasts. A
extrapolation) while that near the end of the summary of the verification results is pre-
tiae frame is biased towards objective tech- sented in Chapcer V.
niques and climatology.

2
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Prognostic reasoning information appli- the JTWC evaluation of potential for signifi-cable to all customers is provided in the cant tropical cyclone development within theremarks section of warnings when significant 24 hr forecast period,changes are made or when deemed appropriate
by the typhoon duty officer. 9. TROPICAL CYCLONE FORMATION ALERT
8. SIGNIFICANT TROPICAL WEATH ER ADVISORY Alerts are issued whenever i n t e r p r e t a t i on

of satellite and other meteorolog ical dataThis plain language message , summarizing indicates signic~~ant tropical cyclone forma-significant weather in the entire JTWC area of tion is likely. .hese alerts will specify aresponsibility, is issued by 0600Z daily. It valid period not to exceed 24 hours and mustcontains a detailed , non-technic al description either be cancelled , reissued or supersededof all significant tropical disturbances and by a warning prior to expiration of the valid
period.
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CHAPTER II — RECONNA I SSANCI & COMMUNICATIONS

1. GENERAL The me teoro log ical da ta is gatheied by the
Aerial Wea ther Reconnaissance Officers and

The Join t Typhoon Warning Center depends dropsonde operators of Detachment 4 , I-tq AWS
on reco nna i s sance  to p rov ide  necessa ry ,  accu-  Who crew with the 54th. These data provide
ra te and timely meteorological information in the Typ hoon Duty Officer indications of
suppor t of each warning. The JTWC relies changing cyclone characteristics , r ad ius  of
primarily on three sources of reconnaissance: cyclone associated winds and position and
a i r c r a f t , satellite and radar . Optimum utili- intensity determinations . Another important
:ation of all available reconnaissance assets aspect of this data is its availability for
is obtained through use of the Selective research in tropical cyclone analysis and
Reco n n a i s s a n c e  Pr n gram (SRP)  whereby various forecasting. Aircraft reconnaissance will
fac tors are considered in selecting a specific become even more important in years to come
reconnaissance pla tform for each warning , when hig h - r e s o l u t ion trop ical cyc lone  d y n a m i c
Fac tors  i n c l u d e :  the c y c l o n e ’s loca tion and steering programs will require a dense input
in tensity , reconnaiss ance platform avai labil- of wind and temperature data .
ity, current operations , limitation of recon-
naissance assets , and the cyclone ’s threat to b. SATELLITE
life/property. A listing of reconnaissance
fixes used this season can be found in Chapter Satellite fixes from USAF ground
VI, Timely recei pt of reconnaissance data is sites and USN ships provide day and ni ght
extremely important to the typhoon warning coverage in the JTWC area of responsibility.
service. Similarly, a warning is useless Interpretation of this satellite imagery pro-
unless it can be received by customers in a vides cyclone positions , and for daytime
timely fashion . Therefore , efficient commu - passes estimates of storm intensities are
nicat ions into and out of JTWC is invaluable, also made throug h the Dvorak technique.
2. RECONNAISSANCE De tachmen t 1 , 1s t Wea ther Wing  on

•~~. A IRCRAFT: Guam is the primary fix site for the western
Nor th Pacific. Both DMSP and NOAA data are

Aircraf t weather reconnaissance is received and processed . DMSP tix positions
p e r f o r m e d  in  the JTWC a rea  of r e s p o n s i b i l i ty received at JTWC from the Air Force Global
by the 54th Weather Reconnaissance Squadron Wea ther Central (AFGWC), Offu tt Air Force
(54 WRS). The squadron , presen tly equipped Base , Nebraska were the major source of satel-
wi th six WC -l 3 0 aircraft , is loca ted at Ander- lite data for the Indian Ocean. NOAA satel-
sen A i r  F o r c e  Base , Guam . From July throug h li te fixes were also received from Fleet
Oc tober , augmen tation by the 53rd Weather Wea ther Facility (FLEWEAFAC) , Suitland , M a r y -
R e c o n n a i s s a n c e  Sq u a d r o n  a t K e e s l e r  A i r  Force land for the western Pacific and Indian Ocean
Base , M i s s i s s i ppi brings the total number of areas. GOLS fixes were also provided by the
available aircraf t to nine. The JTWC recon- Na tional Environmental Satellite Service ,
naissance requirements are provided daily H o n o l u l u , Hawaii for the storms near the
t hroug hou t the year to the Trop ical Cyclone da teline.
A ircraft Reconnaissance Coordinator (TCARC).
These requirements include area(s) to be c. RADAR
inves t iga ted ,t r o p i c al  c y c l o n e ( s )  to he f i x e d ,
f i x  t imes , and forecast position of fix. In Land radar also provides very use-
accordance  wi th C I N C P A C I N S T  314 0. lM , “Usage ful posi tioning da ta on well developed cy-
of reconnaissance assets in acquiring aeteoro- clones when in proximity (u sua l l y  w i t h i n  175
logical da ta from aircraft , satellites and mu of the radar Site) of the Republic of the
land-based radar shall be at the discretion Philipp ines , the R e p u b l i c  of C h i n a , Hong
of FLEWEACEN/JTWC Guam ba sed on the following Kon g , Japan (including the Ryukyu Islands),
pr iori t i e s :  the Re pu b l i c  of Korea , and Guam,

(1) Aler t fli ghts and vortex or 3. AIRCRAFT RECONNAISSANCE EVALUATION
center fixes as requlred for issuance of trop- CRIT[RIA
i ca l  cyc lone  w a r n i n g s  in the Pacific area of
responsibili ty; The following criteria are used to evalu-

ate reconnaissance support to JTWC .
(2) Cen ter or vortex fixes as

required for issuance of tropical cyclone a. Six-hour fixes - To be counted as
w a r n i n g s  in the  Ind ian  Ocean area of respon- made on time , a fix must satisfy the following
sib ility; criteria:

(3) Supplementary fixes; and (1) Fix must be made not earlier
than 1 hr before , nor later than 1/2 hr after

(4) Synoptic data acquisition ”. scheduled fix time .

As in previous years , aircraft reconnais- ( 2 )  Aircraft in area requested by
sance provided direct measurements of height , scheduled fix time , but unable to locate
temperature , flig ht level winds , sea level center due to:
pressure , estimated surface winds (when ob-
servable) and numerous additional parameters. (a) Cyclone dissi pation ; or

4 
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(b) Rapid accelera t ion of the 4. AIRCRAFT RECONNAISSANCE SUMMARY
cyclone away from the forecast position .

During the 1977 tropical cyclone season ,
(3) If penetration not possible 199 six-hourly vortex fixes and 4 supplemen-

due to geograp hic or other flig ht restric- tary vortex fixes were levied (Table 2-1).
tions , aircraft radar fixes are acceptable. This was 114 less than during 1976. There

were fewer tropical cyclones (4) and 169
b. Levied 6-hr fixes made outside the fewer warnings issued . Increased reliance on

above limits are evaluated as follows : satellite data as a fix platform and utiliza-
tion of aircraft for synoptic data accounted

(1) Early-fix is made within the for the lower percentage of aircraft fixes.
interval from 3 hr to 1 hr prior to scheduled For example in 1976 , 310 aircraft fixes were
fix times. However , no credit will be given levied for 661 warnings (46.9%) while in 1977
for early fixes made within 3 hr of the only 203 fixes were levied for 494 warnings
previous fix. (41.1%). In addition to vortex fixes , 42

investigative missions were levied during
(2) Late-fix is made within the 1977 compared with 34 in 1976. Various

interval from 1/2 hr to 3 hr after scheduled factors accounted for the increase. In 1977
fix time, only 3 storms had no investi gatives because

of distances involved while 11 storms had 2
c. When 3 hr fixes are levied , they or more and 7 investi gatives were levi~ed onmust satisfy the same time Criteria discussed systems that did not develop. In 1976 7

above in order to be classified as made on storms had no investigatives with only 2
time. Three-hour fixes made that do not meet storms having 2 investi gat~ves each,the above criteria are classified as follows :

Reconnaissance effectiveness is summa-
(1) Early-fix is made within the rized in Table 2-1. The missed fix rate of

interval from 1 1/2 hr to 1 hr prior to 1.5% is the best in recent years.
schedule fix time.

(2) Late-fix is made within the
interval from 1/2 hr to 1 1/2 hr after sched-
ule f ix  t ime . TABLE 2-i. AIRCRAFT RECONNAISSANCE EFFECTIVENESS

d. Fixes not meeting the above cr iter ia
are scored as missed. EFFECTIVENESS NUMBER OF PERCENT

e. Fixes levied as “resources permit- FIXES

ting” are not evaluated.

f. Investigatives - to be counted as COMPLETED ON TIME 189 93.1
made on time , investigatives must satisfy the EARLY o 0.0
following criteria: LATE 11 5,4

MISSED 3 1.5
(1) The aircraft must be within TOTAL 203

250 nm of the specified point by the sched-
uled time .

LEVIED VS. MISSED FIXES
(2) The specified flight level and

track must be flown .

(3) Reconnaissance observations LEVIED MISSED PERCENT
are required every half-hour in accordance
with AWSM 105-1. Turn and mid-point winds AVERAGE 1965 l970 507 10 2.0
shall be reported on each full observation 802 61 7.6

within 250 nm of the levied point. 1973 22 7 13 
20:2

1974 358 30 8.4(4) Observations are required in 1975 217 7 3.2
all quadrants unless a concentrated inveSti- 1976 317 11 3.5
gation in one or more quadrants has been 1977 203 3 1.5
specified.

(5) Aircraft must contact JTWC
before leaving area of concern.

5. SATELLITE RECONNAISSANCE SUMMARY
g. Investi gatives not meeting the time

criteria of paragraph f, will be classified The Air Force provides satellite recon-
as follows : naissance support to JTWC using meteorological

data from polar orbiting meteorological satel-
(1) Late-aircraft is within 250 nm lites of the Defense Meteorological Satellite

of the specified point after the scheduled Program (DMSP).
time , but prior to the scheduled time plus 2
hr. A network of tactical DMSP sites at

Nimitz Hill , Guam; Clark AB , Phili pp ines;
(2) Missed-aircraft fails to be Kadena AB , Japan ; Osan AB , Korea; and Hickarn

within 250 nm of the specified point by the AFB , Hawaii provides direct readout coverage
scheduled time plus 2 hr. north of the equator from the dateline west

5
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into the South China Sea. In February 1977 , the need to revert to extrapolation as a warn-
the Guam Site W85 modified to acquire very ing base.
high resolution data from the National Oceanic
and Atmosp heric Administration (NOAA ) satel- -

• 
A comparison of satellite derived posi-

lites. The Hawaii site was modified soon tions and the JTWC Best Track positions is
after, shown in Table 2-3. The relative accuracies

of s a t e l l i t e  pos i t ions  can be obta ’’sed from
The Air Force Global Weather Central this table. However , the va lues  are also a

(AFGWC) at Offutt AFB , Nebraska using stored function of the Best Track smoothing process.
data readout provides satellite reconnaissance
over the Indian Ocean and backup for the Satellite derived fixes were also ob-
tactical sites in WESTPAC . Det 1 , 1WW at tam ed from: USN ships equipped for DMSP
Guam , colocated with JTWC , operates the net- direct readout ; the National Environmental
work , tasking appropriate sites for tropical Satellite Service using NOAA and GOES data;
cyclone position reports. Fleet Weather Facility (FLEWEAFAC) , Suitland ,

Maryland using stored NOAA data; and , from the
Prior to October 1977 , both the techni- Naval Weather Service Environmental Detachment

cians who maintain and operate the OMSP ground at Diego Garcia using NOAA APT data. This
station equipment and the analysts who inter- information was invaluable to the warning
pret the data were members of Air Weather service. Since these were secondary sources ,
Service (AWS). In October 1977 , the techni- they were not put throug h the end of the year
cians became members of the Air Force Commu- evaluation.
nications Service (AFCS) as part of an overall
AWS/AFCS maintenance consolidation .

Satellite positions are assigned Position
Code Numbers (PCN ’ a) depending on the avail - 2-1 ~~ ~~~~~~~ ~~ 0060 0.,l,#4 0~~~ 4o.l Cool,,~,

a b i l i t y  of geog raphy for  precise  g r i d d i n g  and ~~~~ 
0 •  ~~~~~~~ 9 4-)

the state of the tropical cyclone ’s circula-
tion. These are shown in Table 2-2. Esti-
mates of trop ical cyclone intensity are •~ ~~ ~,. T *1.4 67044 ) 161.1. 0 9)
obtained from visual data using the Dvorak 0 6  ) l ~ 1) , 1 ) 4 )  1 4 ; ) )  I )  7 ) 4 1 )technique (NOAA Technical Memorandum NESS 45 o .~ ,~ , .7,

and later refinements) . - ;~~ 
•
~~~ 

;~~ ~~S 77 .4  442)  7’ 2 ( 7 1 0 )  4 0 . 4 1 : 4 ; )  7 7 7 7 3 4 7 )
0 43 .4 2)01) 44 . 1 II) lEO ( I S f i  * 0 9  (23 7 )

*2 I4 .2 I :o l I  1.0 1.0; 1 ( 1 5 7 )  7 6 4  ) ) ~~) )
3*4 20.0 4 0 2 )  11. 4 )~~~ ) 4 ) 7 I 2 )  26 .0  1204)

TABLE 2— 2. POSITION CODE NUMBERS 9*0 lE9 .70 1 4 4 . )  23. 000) 09.0 740* )

PCN METHOD OF CENTER DETERMIN.ATION/GRIDDI NG

1 EYE/GEOGRAPHY 6. RADAR RECONNAISSANCE SUMMARY
2 EYE/EPHEMERIS
3 WELL DEFINED CC/GEOG RAPHY The 1977 Typhoon season produced a total
4 WELL DEFINED CC/EPHEMERIS of 385 radar center fixes accounting for
5 POORLY DEFINED CC/GEOGRAPHY 16.3% of all tropical cyclone fixes in the
6 POORLY DEFINED CC/EPHEMERIS western Pacific. One radar fix was taken by

a WC- 130 aircraft of the 54th Weather Recon-
CC— Circulation Center naissance Squadron during Tropical Storm

Ruth. All other radar fixes were taken by
land or shi p. The number of storms that were
within radar acquisition range this year was

Increased satellite availability provided 11 compared to 12 last year . but the total
the opportunity to more effectively use satel- number of radar fixes this year was only ont
lite recop .iaissance through the Selective half of last year ’s number. This apparent
Reconnaissance Program (SRP). For the first contradiction is explained by a smaller num-
time more than half of JTWC’s warnings in ber of well organized storms especially of
WESTPAC (51%) were based on satellite posi- the Super Typhoon classification , one versus
tions of tropical cyclones, In the Indian four last year.
Ocean , where aircraft and radar were not
available , 95.5% of JTWC’s warnings were based The WMO radar code defines three cate-
on satellite fixes. gories of accuracy for the various national

• meteorological agencies ’ radar reports. These
Use of a dual-site tasking concept which categories are : good (within 10 km (5.4 nm)1,

requires at least two DMSP sites to make each fair (within 10-30 km (5.4-16.2 nm)J and poor
JTWC levied tropical cyclone fix has in the (within 30-SO km (16.2-27 nm)J. This year
past resulted in a 99% reliability in meeting 287 radar fixes were coded in this manner of
JTWC’s satellite fix requirements. However which 62% were good , 27% fair and 11% poor,
in 1977 , this reliability dropped to 94.9% due Compared to the JTWC best track , the mean vec-
to an unreliable early afternoon and early tar deviation for land radar sites was 18.3
morning DMSP satellite , nm (34 ka) compared to 11.6 nm (21 ksi) last

year and for the one aircraft fix the dcvi-
The loss of data from this satellite was ation was 32.4 nm (60 km) compared to 16.0 tim

random, Therefore , aircraft reconnaissance (30 kin) last year. Thi s decrease in accur acy
was levied to support the 0600Z and 18001 is attributable to the smaller number of well
warnings when appropriate. Radar and NOAA 5 organized storms.
satellite data was also used as primary or
backup reconnaissance at these times limiting Of the total 385 radar fixes this year ,

6
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the national meteorological agencies of Actual message tape preparation and
various coun tries accounted for 75%; U. S. entering of messages into the AUTODIN and AWN
Air Forc~ , Air Weather Service , Sites 19%; circuit s is performed by the Nimit z Hill Naval
and 5% from aircraf t control and warning Telecommunications Center (N 1CC) of the  N a v a l
(ACGW) sites. This year the land radar sites Communications Area Master Station Western
in Taiwa n provided a much g rea ter  pe rcen tage  P a c i f i c .
of radar fixes (31%) as compared to p rev ious
years  due to f i v e s torms  (R u th , Thelma , Vera , The main data source for JTWC analyses
Amy and Dinah) passing throug h the i r  area of is a dedica ted  AWN c i r c u i t  l i n k i n g  JT I~C
acquisition. The extensive radar network of direc tly to the Automated Di g ital Weather
the Japan-Ryuku area provided 37% of the Switch (ADWS) at Clark AB , RP. The Al)WS
total with 13% from Guam and 3% from the selects and routes the large volume of mete-
Royal Observatory in Hong Kong . The Republic orolog ical reports necessary to satisfy JT%~(of the Philippines also noticeably increased requirements for the rig ht data at the ri ght
their coverage , up to 12% , as five storms time , At times of primary circuit outage ,
(Thelma , Sarah , Freda , Kim and Mary) moved JTWC has other , thoug h limited and less
through their area. As in previous years , e f f ic i e n t , teletype data sources. One of
there were no radar fixes taken within the these provides data to and from the II . S.
Indian Ocean area. Trus t Territory , Guam , and the Nor th e r n

Marianas,
Of the eleven storms making up this

yea r ’s number of radar  f i xe s , three typ hoons Hig h freque:icy single sideband (III /SSB)
.(Babe, Kim and Vera) accounted for 58% of the and phone pa tch throug h the USAF a e r o n a u t i c a l
total. Typhoons Babe and Vera were tracked station at Andersen AFB (Andersen Airways) is
by the Japanese Meteorological Agency and the normal means of communication between
Taiwan radar sites to account for 40% of the weather reconnaissance aircraft and JTWC .
total. All three of these storms were fixed Depending on storm location or propagation
simultaneously by three radar sites on more diffi culties the same direct voice contact
than one occasion during their tracks, can be established via AUTOVON throug h other

USAF aeronau tical stations , such as Clark7. COMMUNICATIONS Yokota or Hickam Airways. USAF weather sta-
t ions , coloca ted w i th the a e r o n a u t i c a l  st a-A new piece of communication equipment , tions , are designated weather reconnaissancethe Naval Environmental Display Station (NEDS) monitors who are charged with acquiring .was installed at FWC/JTWC in 1977. The NEDS checking and transmitting reconnaissanceis an addition to the existing variety of

JTWC ’s communication systems which include the reports into the AWN . As does JTWC , these
monitor stations receive the data via HF/SSBAutomatic Voice Switching Network (AUTOVON) , and phone patch and often copy reports simul-the Auto mat ic  Di g i t a l  Net work (AUTOD IN) , the

Naval Environmental Data Network (NEON) , and taneousl y w i t h  JTWC for efficiency and
accuracy.the Air Force Automated Weather Network (AWN).

The NEDS has been available , althoug h not yet
fully operational , since mid-1977 and promises Reconnaissance aircraft provide vortex
to add si g n i f i c a n t l y  to the e f f i iency of data data in two stages. The preliminary data ,
receipt and warning preparation . It will requiring minimum onboard computations , con-
eventually replace the current FWC computer tam enough information to permit JTWC fore-
which is now providing the graphical display casters to beg in preparation of warnings.
of much of the basic meteorolog ical intel li- The average delay between the tsme the prelim-
gence received via the NEDN . m ary fix data messages were obtained and the

time they were copied at JTWC was 19 minutes
The AUTOVON serves as a vital conununica- in 1977 as compared to 15 minutes in 19Th ,

t ion l ink  and is a back-up for primary commu- and 21 minutes in 1975. Similar delay times
nication systems . AU1 JDIN is used for dis- for the second stage , or complete eye/center
semination of warnings and other related fix data were 53 minutes in l9~~ , 30 minutes
bulletins which are concurrently transmitted in 1976 and 49 minutes in 19’S. The large
via the AWN. These messages are also relayed difference between the 19Th and 1977 averages
for further transmission over US Navy Fleet is in part due to cases when extremel y poor
Broadcasts and to all ships and island sta- propagation conditions caused exceptionally
tions via US Coast Guard CW (Continuous Wave long delays. Further statistics relating to
Morse Code) and voice communications. Inbound the efficiency of air/ground aircraft recon-
message traffic for JTWC is received via naissance communications are given in Table
AUTODIN addressed to FLEWEACEN GUAM . 2-4.

TABLE 2—4. 1973—1977 AIR/GRO UND DEI.AY STAT I STICS
FOR AIRCRAFT RECONNAISSANCE

~2ll 197 4 1~L’ L9 ~~ ~11
ZComplete f i x  meeaagea
delayed over one hour

ZCompI.te fix mexeag ea
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CHAPTER III — RESEARCH & DEVELOPMENT SUMMARY

1. GENERAL and the corresponding best track intensity.
The results showed that the Dvorak IR tech-

One of the tasks of the Joint Typhoon nique is useful in describing intensity trends
Warning Center is to conduct applied tropical but not in making independent intensity esti-
cyclone research , as time and resources per- mates ,

;ov~~~p~~~~~~~~ ~~~~~~~~~~~~~~ r:search S. A CLIMATOLOGY OF TROPICAL CYCLONES
p r imar i ly  involves the development of fo re -  FOR THE PERIOD l971~l976
casting and analysis techniques from pub-

- 
lished studies and preparing reports requested (Willms , G. R ., FLEWEACEN/JTWC )
by o u t s i d e  agencies. Meteorologists from
agencies such as the Naval Environmental Pre- An analysis was made of all tropical cy-
dic tion Research Facility, the Naval rostgrad- clones occurring in the JTWC area of respon -
ua te School , Det 4, HQ Air Weather Service , sib ili ty during 1971-1976. The analysis
Det 1 , 1st Weather Wing and the 54th Weather determined : the average speed of trop ical
Reconnaiss ance Squadron o f t en  c o l l a b o r a t e o n  cyclones , by month , t r a v ers i n g each 50 lati-
these p r o j e c t s .  The following abstracts tude/longitude square in the  western  Nor th
summa r ize  the y e a r ’ s research and development P a c i f i c ;  and the average annual number of
projects  completed or s t i l l  in p rogress .  O ccurrences  of t r op i c a l  cyclones by 50 la t i -

tude/long itude square in the western North
2. OPERATIONAL APPLICATION OF A TRO PICAL P a c i f i c , Bay of Bengal and A rabian Sea. This
CYCLONE RECURVATURE / NON -RECURVATURE study updated previous work ,
STUDY BASED ON 200MB WIND FIELDS 6. RELATIONSHIPS BETWEEN THE TEMPORAL

VARIATION OF EQUIVALENT POTENTIAL
(Guard , C. P. , FL E WEACF .N /JTWC TECH NOTE T EMPERATURE AND TROPICAL CYCLONE INTENSITY

77-1 )
(I ias seb rock , A . W . , FLEWEACEN /JTWC)

In his paper , Tropical Cyclone Motion
and Surrounding Pa rameter R e l a t i on s h i~ s , The use of equivalent potential temper-
John E. George demonstrated the relationship ature as a p r e d i c t o r  of t r op i ca l  cyclone
between various 200 mb wind fields and recur- intensity has been studied previously by
vature/non-recurvature . Evaluation of the Sikora (ATR , 1975) and Milwer (AIR , 1976).
wind fields with data independent of George ’s These studies examined the equivalent poten-
study indicated that si gnificant modification ti al temperature (magnitude) in relation to
of h is  st udy was required to produce an oper- tropical cyclone intensity and found incon-
ationally applicable recurvature/non-recur- clusive results, In t h i s  s t u d y ,  a i r c r a f t
vature study. Synoptic analysis revealed two center fix data for 1976-1977 tropical cy-
distinct environments affecting tropical cy- clones were a n a ly z .~d to de te r m i n e  i f  temporal
clones , a Winter Reg ime and a Summer Regime. variations , versus aagnitude , of equivalent
All  t rop ical cyclo nes were s t r a t i f i e d  accord-  po ten t ia l  t empera tu re  had any relationshi p
i n g l y .  By i n t e g r a t i n g  the  r e s u l t s  of the w i t h  tropical cyclone intensification . Two
evaluation with results from rigorous synoptic types of variations were found which show
and sta t is t ical  a n a l y s e s , opera tionally appli- potential as intensity forecasting aids.
cable r e c u r v a t u r e / n on - r e c u r v a t u r e  techni ques  These two techniques will be evaluated during
were developed for , both , Winter Regime and the 1978 storm season .
the Summer Regime tropical cyclones.

7. THE TRANSITIONINO OF TROPICAL CYCLONES
3. TROPICAL CYCLONE CENTER FIX DATA FOR TO EXTRATROP ICAL CYCLONES
THE 1976 STORM SEASON

(Guard , C. P. , FLEWEACEN/JTWC and Brand ,
( S t a f f , FL EWEACEN/JTWC TECH NOTE 77 -2 )  Samson , NEP RI )

This  pub l i ca t ion  is a l i s t i n g  of al l  An examination was made of the post-
center fix data for each tropical cyclone recurva ture transition of tropical cyclones
occu r ri n g in the western North Pacific , Bay to extra tropical cyclones . Particular empha-
of Bengal , and Arabian  Sea du r ing  1976. s is  is p laced on the s h o r t - l i v e d  i n t e n s i f i -
(Note :  The 1977 center  fix data is included cation that tropical cyclones sometime s under-
in Chapter VI herein , and w i l l  not be pub- go a f t e r  recurvature , as cold air is initiall y
lished as a separate report.) advected in to  the reg ion of the wall cloud .

4. EVALUATION OF THE DVORAK IR TECHNIQUE S. FUTURE AIRCRAFT RECONNAISSANCE
FOR USE WITH DMSP DATA STORM TRACKS

(Corey , I. D . ,  DET 1 , 1ST WEATHER WIN G) (S taf f , FL EW EAC EN /JTWC , DET 4 , HQ AWS
AND 54 WRS)

An eval u a t ion was ma de of the Dvor ak IR
technique (1975)  using nighttime DMSP IR data. An examination was made of s torm t r a c k s
The data included all tropical storms and needed to satisfy future data requirements .
typhoons occurring during the period 1 June New tracks were developed to provide increased
through 31 December 1976. A comparison was peripheral data for the 1978 season . P*ddi-
made between the Dvorak IR intensity estimate tional tracks were discussed which may be
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required to provide the necessary input data 10. TROPICAL WEATHER STUDY GUIDEfo r the FNWC Tropical Cyclone Model.
(Flikada , E. M. , FLEWEAC EN/ JIWC)9. TROPICAL CHART SERIES FOR SEPTEMBER 1973

- A study guide on t ropical  weather was(Sokol , 0., Wilims , G. R. and Guard , C. prepared for the Navy Forecasters School.P., FLEWEACEN/JIWC) The study guide , which was in a programmed
text format , discusses the climatology, syn-A series of surface/gradient and 200 mb optics and dynamics of tropical weather.charts were prepared for the Naval Postgrad-

uate School. These charts dep icted a period
of hi gh storm activity during September 19Th Note: Anyone desiring additional informationand are now an integral part of the labora- on any of the above subjects should contacttory instruction at the school, the Director , JTWC .

9
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CHAPTER IV — SUMMARY OF TROPICAL CYCLONES

1. WESTERN NORTH PACIFIC TROPICAL CYCLO NES a c t i v i t y  was s i m i l a r  to  t h a t  observed  d u r i n g
1973 and 1975. Trop ical cyclone occurrences

During 1977 , the western North Pacific were near normal during July, but  f e l l  to a
exper ienced the s m a l l e s t  number of typhoons record low for August when no typ hoons and
since JTWC’ s formation in 1959. Of the 21 on ly  a s i n g l e  tropical storm was observed.
nu mbered  trop ical cyclones occurring during During late July the s o u t h w e s t  monsoon of
1977 (Table 4 - 1) ,  o n l y  eleven developed to I n d i a  and S o u t h e a s t  As i a becam e v e r y  deep and
mature typ hoons , eig ht peaked out as trop ical intense , extended anomalously into the west-
storms , and two did not develop beyond de- em North Pacific , and persisted for weeks,
pression stages. Tables 4-2 and 4-3 show The monsoon troug h was oriented in an east-
that both the number of tropical storms ano northeast to west-southwest direction from
typhoons were well below the quantity nor- Hainan Island to the Bonin Islands . Several
mally observed. During the season , only Babe cyclonic eddies formed wi thin the t rough as
reached the 130 kt (67 m/sec) intensity nec- Monsoon Depressions , i. e., systems charac-
essary to be classified as a “super” typhoon . terized by broad surface circul ation centers ,
The months , January throug h June , were com- hig hly asymmetric wind fields , surface winds
pletely void of typhoons and had only a total less than 34 kt (18 m/sec), greatest inten-
of two trop ical storms , Patsy in March and Sity at 5 ,000 to 10 ,000 ft (1470-2940 m), and
Ruth in June. This early season lull in strong vertical shear,

TABLE 4 - I .  PACIFIC AREA
1977 TROPICAL CYCLONES

CALENDAR MAX MIN
DAYS OF SFC OBS NO. OF WARNINGS DISTANCE

CYCLONE TYP E NAME PRD OF WRNG WARNING WIND SLP TOTAL AS TY TRAVELLED
01 TS PATSY 23 MAR—31 MAR 9 50 981 25 —— 1191
02 TO TO 02 26 MAY—27 MAY 2 30 1001 6 —— 313
03 TS RUTH 14 JUN— 17 JUN 4 60 980 14 —— 874
04 TD TD 04 05 JUL—06 JUL 2 30 995 6 —— 396
05 FT SARAH 16 JuL—21 JUL 6 75 970 21 3 1541
06 TY THELMA 21 JUL—26 JUL 6 85 957 21 11 1192
07 TY VERA 28 JUL—01 AUG 5 110 928, 18 13 814
08 TS WANOA 31 JUL—04 AUG 5 45 986 17 —— 936
09 TS AMY 20 AUG—23 AUG 4 40 990 16 —— 936
10 STY BABE 02 sEr— lO SEP 9 130 906 36 20 2436
I l  TS CARLA 03 SEI1-05 SEP 3 35 994 9 —— 614
12 TY DINAH 14 S E P — 2 3  SEP 10 75 964 38 10 1998
13 TS EPNA 15 SEP—20 SEP 6 60 966 21 —— 1680
14 TS FREDA 23 SEP—25 SEP 3 55 997 9 —— 859
15 TY GILDA 03 OCT—10 OCT 8 70 968 30 8 2332
16 TS HARRIET 16 OCT—20 OCT 5 5 5 984 19 —— 1544
17 TY IV? 21 OCT—27 OCT 7 90 945 24 12 1877
18 TY J EAN * 6 65 972 20 3 1015
19 Tv KI M 06 NOV—17 NOV 12 125 916 44 25 1338
20 Tv LUCY 28 NOV—07 DEC 10 115 919 39 16 3922
21 Tv MARY 20 DEC—03 JAIl 15 100 947 59 15 4002

1977 TOTALS l24** 492 136

INDIAN OCEAN AREA

TC 17— 77 11 M A Y — 1 3  MAY 3 60 980 4 —— 374
TC 18—77 10 JUN— 13 JUN 4 60 985 6 —— 510
TC 1 9 — 7 7  29 OCT—31 OCT 3 40 994 5 —— 691
TC 2 1—7 7 * 11 70 979 19 4 1387
TC 2 2 — 7 7  15 NOV—19 NOV 5 115 930 10 8 875

1977 TOTAL S 21** 
— 

44 12

*JEAN 28 OCT—31 OCT AND 02 NOV-03 NOV
21—77 10 NOV- 12 NOV AND 14 NOV—21 NOV

**O~/ERLApp INC DAYS INCLUDED ONLY ONCE IN SUM

10
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TABLE 4-2 FREQUENCY OF TROPICAL STORMS AND TYPHOONS RY MONTH AND YEAR

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

AVERAGE
(1945-58) 0.4 0.1 0.4 0.5 0.8 1.3 3.0 3.9 4.1 3.3 2.7 1.1 22.0

1959 0 1 1 1 0 0 3 6 6 4 2 2 26
1960 0 0 0 1 1 3 3 10 3 4 1 1 27
1961 1 1 1 1 3 2 5 4 6 5 1 1 31
1962 0 1 0 1 2 0 6 7 3 5 3 2 30
1963 0 0 0 1 1 3 4 3 5 5 0 3 25
1964 0 0 0 0 2 2 7 9 7 6 6 1 40

1965 2 2 1 1 2 3 5 6 7 2 2 1 34
1966 0 0 0 1 2 1 5 8 7 3 2 1 30
1967 1 0 2 1 1 1 6 8 7 4 3 1 35
1968 0 0 0 1 1 1 3 8 3 6 4 0 27
1969 1 0 1 1 0 0 3 4 3 3 2 1 19
1970 0 1 0 0 0 2 2 6 4 5 4 0 24

1971 1 0 1 3 4 2 8 4 6 4 2 0 35
1972 1 0 0 0 1 3 6 5 4 5 2 3 30
1973 0 0 0 0 0 0 7 5 2 4 3 0 21
1974 1 0 1 1 1 4 4 5 5 4 4 2 32
1975 1 0 0 0 0 0 2 4 5 5 3 0 20
1976 1 1 0 2 2 2 4 4 5 1 1 2 25
1977 0 0 1 0 0 1 4 1 5 4 2 1 19
AVERAGE
(1 959-77) 0.5 0.4 0.4 0.8 1.2 1.6 4.6 5.6 4.9 4.2 2.5 1.2 27.9

TABLE 4-3 FREQUENCY OF TYPHOONS BY MONTH AND YEA R

YEAR JAN FEB MAR APR MAY JUN JUl. AUG SEP OCT NOV DEC TOTAL

AVE RAGE
(1945-58) 0.4 0.1 0.3 0.4 0.7 1.1 2.0 2.9 3.2 2.4 2.0 0.9 16.3

1959 0 0 0 1 0 0 1 5 3 3 2 1 20
1960 0 0 0 1 0 2 2 8 0 4 1 1 19
1961 0 0 1 0 2 1 3 3 5 3 1 1 20
1962 0 0 0 1 2 0 5 7 2 4 3 0 24
1963 0 0 0 1 1 2 3 3 3 4 0 2 19
1964 0 0 0 0 2 2 6 3 5 3 4 1 26

1965 1 0 0 1 2 2 4 3 5 2 1 0 21
1966 0 0 0 1 2 1 3 6 4 2 0 1 20
1967 0 0 1 1 0 1 3 4 4 3 3 0 20
1968 0 0 0 1 1 1 1 4 3 5 4 0 20
1969 1 0 0 1 0 0 2 3 2 3 1 0 13
1970 0 1 0 0 0 1 0 4 2 3 1 0 12

1971 0 0 3 1 2 3 5 3 1 0 24
1972 1 0 0 1 1 4 4 3 4 2 2 22
1973 0 0 0 0 0 4 2 2 4 0 0 12
1974 0 0 0 1 2 2 3 4 2 0 15
1975 1 0 0 0 0 3 4 3 2 0 14
1976 1 0 1 2 2 1 4 1 1 0 15
1977 0 0 0 0 0~~~~ 0 2 3 2 1 11
A V E R A G E
(1 959-77) 0.3 0.1 0.1 0.7 0.9 1.1 2.8 3.6 3.2 3.2 1.6 0.5 18.3
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Upon relaxa tion of the deep, southwest developed into significant trop i ca l C y c l o n e s
monsoon flow , Trop ical Storm Wi lda developed , (Table 4-4). No f o r m a t i o n  a l e r t  was  i s s u e d
but did not exceed 45 kt (23 m/sec) intensity for Typhoon Jean . I n s t e a d , a w a r n i n g  was
in t h e  e n v i r o n m e n t  of  strong vertical shear, issued in order to provide more information
As W i l d a  moved east of J a p a n , she caused  t he  to a U . S. N a v y  s h i p  approaching the system.
monsoona l  f l o w  ove r  t he  w e s t e r n  P a c i f i c  to The a v e r a g e  lead t i m e  between i s s u a nc e  of a
move toward the north , ra the r  th an toward  t he Trop i c a l  Cyc l one Forma t ion A l e r t and the
clima to logicall y favored reg ions where trop- first warning was 21 hours , wi th a minimum of
ical cyclones normally develop . Thi s north- 4 hours with Trop ical Storm Wanda and a maxi-
ward flow toward low pressure continued as mum of 48 hours with Typ hoon K i m .
several ex tratropica l systems developed near
the sea of Jap an , sou th of  the n o r m a l  reg ions  Onl y 1 2 multiple-storm days occurred in
fo r ex t ra t rop ical cvclogenesis in August. 1977 )Table 4-5). T h i s  is  the lowes t n umber
Abou t the middle of August . the deep, sou t h -  of m u l t i ple-s torm days observed since .JTWC
west monsoon flow again intensified , and began keeping records in 1959. like 1970 and
a ga i n  s e v e r a l  Mon soon D e p r e s s i o n s  f o rmed . 1975 , there were no days in 1977 in which
When the monsoon finally weakened , Tropical three or more western North Pacific tropical
Storm Amy deve loped , hut barely to 40 kt (21 cyclones occurred simultaneously.
m/sec). Amy again drew the western l’ac ific
region of low pressure far north of its nor- The 1977 tropical cyclone season was
mal position , preven ting establishment of a characterized by an abundance of poorl-y de-
significan t near-equatorial t roug h (N1f ) . In fined cyclones of relatively small radial
f a c t , during much of Augus t , pressures were extent of which m an Y exhibited numerous
much above normal in the tropics and easterl y erra tic moveme nts.. The weaker cyclones were
wind s dominated the equatorial region s , help- often inhibited from development by an un-
i ng to prevent cyclogenesi s . By ear lv usually large and intense subtropical rid ge
Sep t emb er , pressure s had fallen in the trop- and shear of the horizont a l winds with height.
ics , flow wa s back to normal, and Super  In con tr a st , periods of weak steering currents
l yp hoon Babe developed in the N! I , south of resulted in five storms executing one or more
Guam. The remainder of the 1 97 7  season for loops each. Overall losse s of life and prop-
bo th tropical storms and typ hoons was near erty were thankfully small. Taiwan , however ,
normal, survived a three-month droug ht , then experi-

enced two of the worst typ hoons in 80 years ,
D u r i n g  1977 , 2 6 Trop ical Cyclone I1orm a- Vera and Thelma.

tion Alerts were issued. Of these , 20 or
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SARAH

The f i r s t  typhoon of the 1977 season d id  f y i s i g .  Sarah was upgraded to a typhoon at
not occur until m i d - J u l y .  Meteorological 18002 and six hours later reached i t s maximum
satellite data on the morning of July 13th intensity of 75 kt (39 m/sec) . At 2 1002 Hsi-
showed an area of convection some 225 nm Sha-Tao (WM O 59981) reported sustained winds
(417 4cm) east of Koror (WMO 93408) in the (10 minute average) of 60 kt (31 m/sec) from
Palau Islands. This trop ical disturbance the west- - southwest and a sea level pressure
meandered on a 10 kt (19 km/hr) , westward of 977.5 mb.
track and crossed Kc.ror at 1200Z on the 14th.
On the morning of the 15th , the system exhib - Sarah went ashore on Hainan Island on
ited increased organization and a Tropical the evening of the 20th. At l200Z Ch’iung-
Cyclone Formation Alert was issued a t  0000Z. Flai (l9.3N-11O.5F.) reported 10 kt (5 m/sec)
Simultaneously, the disturbance took a more winds from the west and a sea level pressure
climato logica l , west-northwestward track and of 978.5 mb . At this time Sarah ’s in tensi ty
showed evidence of possessing multiple circu- was estimated to be 70 k t (36 m/sec). Mean-
lation centers, while , the mid-level low over China had

receded toward the north and the subtropical
During the 16th , satellite data hinted ridge began to b u i l d  wes tward , north of Sarah.

that the western-most circulation center was During the subsequent six hours , the typhoon
b e c o m i n g the d o m i n a n t one. R e c o n n a i s s a n c e  slowed to 8 kt (iS km/hr) and took a westward
aircraf t refuted this however , and fixed the cour se , pa ssing north of the central mountain
primary cen ter approximately 200 nm (370 km) range of Ilainan. At 1800: Tan-Hsien (19.5N-
east of the satellite positions. At 0943Z 109.6E) was near the center when it reported
aircraf t observed 38 kt (20 m/sec) winds at 15 kt (8 m/sec) winds from the east-northeast
700 mb and estimated surface winds at 25 kt and a sea level pressure of 969 .5 mb.
(13 m/sec). Satellite data an hour later
showed that convection in the area had , in Typhoon Sarah entered the Gulf of Tonkin
fac t , con solidated around the aircraft-fixed on the morning of the 21st with an estimated
circulation center , and the first warning on 65 k t (3 3 m / se c)  in tensi ty . The typhoon
Tropical Depression (TO) number 05 was issued accelerated to 15 kt (28 kon/hr) and went
at 12002. ashore near Ilaip hong . At 06002 on the 21st ,

Kien-an Phulien (20 .SN-106.6E) , a Hai phong
By the evening of the 16th , ID 05 had suburb , reported north-northwesterly winds of

accelerated to 1; kt (31 km/br) ,  and sa te l -  30 kt (15 m/ sec)  and a sea level pressure of
litc data illustrated increased organi :ation . 986.9 mb. Six hours later these values had
At 18002 the depression was upgraded to Trop- changed to 30 kt (15 m/sec) from the south
ical Storm Sarah , while located 30 nm (56 kilt) and 988.5 mb with pressure rising rapidly.
eas t of the Phili ppine island of Samar.
Du r i n g  the subsequen t 24 hours , Sarah , DO S- The final warning on Sarah was issued at
sessin g 40 kt (21 m/sec) intensit y , moved 12002 on the 21st as she was dissi pa ting over
toward Manila at 13 kt (24 km/hr) on a west- the Red River Valley, no rt hwes t of Hanoi .
nor thwest to northwest heading (J i g. 4 1). Very little damage occurred during Sarah’ s
At 23552 on the 17th , Clark AB oh~ e rvcd  a exis tence. Only Hanoi Radio reported cases
m i n i m um sea leve l  pressure of 997.3 mh; winds of destruction with no casualties.
were from the northwest at 12 kt (6 m/sec) .
Wi th i n  two hours  w inds  It the A i r Base had
become sou therl y. Synop tic reports were of 

____________________ 
-
~~~-~ -- - - _ 

- 
—

grea t value during this period . The moun - __.__ 

It,~~~~

:III;
.
4I. -

-tainous terrain prevented aircraft reconnais- ~~~~~~~~~~~ - ~- ~~~~~~~~~~~~~~~sance of the low level circulation center , 
~~~~~~~~~~~~~~ 

-- . I -

while fric tinnal effects weakened and disor - 
~~~~~~~~ganized Sarah making satellite positioning .- ~~~~~ - - 

-

very difficul t. - -

S_s 
,. - - - - -

From the evening of the 16th until the
morning of the 20th upper level pa tterns in rMAN ILA ~‘.— - 

-

Sarah’s envir onment were favorable for en- a.
hancemen t of her upper level outflow , which ~
would normally resul t in intensification. * 

-

The Tropical Upper Tropospheric Troug h (TUI T)
was oriented east-west , notth of her and was
enhancing outflow in the north semicircle; -s t rongly divergent winds south of the trop- ~.i

ical storm increased outflow to the south.
While over land , however , Sarah could no t -~~~ ~~ - — q 

•in tensify since the latent and sensible heat
requ i red  to m a i n t ain  s u f f i c i e n t thermal  and 

- ~
‘ 

- - 
- 

- -

rela ted pressure gradients were not avail- -
able. The tropical storm entered the South -
China Sea on the afteri~oon of the 18th and - -immediately began to intensify . • 6 - - • - . - -4 . —— On the evening of the 19th , a mid-tropo- ‘‘ - I

spheric low over south central China deepened
and weakened the subtropical ridge nor th of FiGURE 4-7. S~~ h ~ 40 k~ (21 m/acc ( àt~5n4~~ySarah; she responded and turned to the north- cno~~I~~ non Jiea.~tejrn Samas , RI’, 7 7  JuLy 79 77 , 00572.w e s t ;  toward Hainan Island , st i l l  in tens i-  (~~~~ 5 ~n~~v~ )
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TH ELMA

Thelma , the second typ hoon of the 1977 showed that Thelma had turned toward the
season , wroug h t more destruction on Taiwan north-northeast and had accelerated to 10 kt
than any event since World War II. While (19 km/hr). When satellite confirmed the
Typ hoon Sarah was still crossing the South radar movement , the 2 4 18 0 02  w a r n i n g  w a s
China Sea , Thelma was detected by satellite amended to ref1 ect the system ’s i m p e n d i n g
on the morning of July 20th as a tropical threat to southern Taiwan. During early
dis turbance in the central Philippine Sea. afternoon of the ~Sth , T h e l m a c rashed  in to
The dis turbance continued to organize during Kao-hsiung harbor (Fig. 4-2). The Chinese
the sul sequen t 24 h o u r s , and the first warn - Weather Central reported that Kao -hsiung (WMO
ing was issued on TD 06 at 00002 on the 21st . 46744) observed 86 kt (44 m/sec) peak winds

accompanied by a 991 .5 sib pressure minimum at
Reconnai ssance aircraft at 09182 on the 250939 local. Satellit e , a i r c r a f t , r a d a r ,

21st found flight level winds of 55 kt (28 and synoptic data all indicated that the
m/ s e c ), a central pressure of 993 mh , and  typ hoon was small , bu t very intense. Most
surface winds estimated at 50 kt (26 m/sec) . damage was confined to the direct path of
Based on the aircraft data and corroborating Typhoon Thelma as the central mountain range
sa te l l i te da t a , TO 06 was upgraded to Trop- of Taiwan drastically weakened the peripheral
ical Storm Thelma at 1200Z. During the foX - winds east of the typ hoon ’s t rack .
l o w i n g  30 hours , Thelma con tinued to inten-
sify at a rate of 5 kt (2.6 rn/see) per 6 After moving across southwestern-Taiwan ,
hours . A t 2 0 5 0 Z  on the 2 2 n d , aircraf t fixed Thelma began to weaken , and move on a track
the tropical storm 255 nm (472 km) northeast slig htl y west of north. On the evening of
of M a n i l a , and observed 60 kt (31 rn/see) the 25th , Thelma en tered the Taiwan Straits ,
winds at its 700 mb fli ght level. The air- and on the followin g morning went ashore on
cr aft further indicated that the central mainland China , 30 nrn (56 km) north of Fu-

A pres sure had fallen to 965 mb. As a result Chou with 50 kt ,26 rn/see) winds.
of those obse rva t ions , the system was up-
g raded to Typhoon The lma  at 00002 on the 23rd . D u r i n g  he r  rampage  over T a i w a n , T h e l m a

c l a i m e d  more than  30 lives , injured thou-
The t r i gger  fo r  The lma ’s in te n s i f i ca t ion s ands , and rendered an estimated 5 ,000 home -

was  n e a r l y  i dentical to that of Sarah’ s a l ess . The t yp hoon r ip p e d  down 53 s t eel
week earlier . Hi ghly efficien t outflow chan- towers supporting h i g h- tension power lines.
nels were provided Thelma by in tense cyclonic The loss of power shut down more than one-
cells in the TUTT , t o the n o r th , and by half of the island’ s 45 ,000 factories.
strong ly divergent upper level northeaster- Taiwan ’s larges t harbor at Kao-h siung was
l i es ov er Ind on e s i a  and t he Sout h C h i n a  Sea , vir tuall y des troyed. All eig ht g iant cranes
to the south. This situation lasted from the used to load and unload cargo were badly
21st to the 24th when the TUTT receded north- damaged or destroyed. At least 17 sh i ps c a p -
ward , and Thelma ceased her intensification , s i z e d  in the harbor. In her few short hours

over  sou t h e r n  T a i w a n , Thelma lef t destruction
The t yp hoon con t i n u e d  te move northwest- amounting to several mill i o n s  of dollars

w ard at 9 41 (17 km/br) towa rd the southern (U.S.). According to the Central Weather
p e r i phery of the mid-troposp he r ic sub t rop i c a l  Bureau of Taiwan , Typ ho on The l m a was t he mos t
rid ge. On the evening of the 23rd , the storm destructive tropical cyclone to hit Taiwan
entere d the Bashi  Channel , pass ing 10 nm (19 in more than 80 years .
km) nor theas t  of  Escarp ada Point on north-
eas te rn  lu :on. At this time the Kakuho Maru
repor ted 80 kt (41 r n / n e c )  w inds  and 20 ft
(6 m) se a s  j us t  n o r t h w e s t  of  the cen te r .

S i n c e  the t i m e  of  Thelma ’ s development , -

the m i d - t r o p o s p h er i c  sub t r o p i c a l  r i d ge had  - -

bee n in tense over the w e s t e r n  P ac i f i c  and
exten ded w~- ll  into Ch ina.  Ky 1200: on the
2 3r d, geopote n t ia l  he ights  at the 500 mh
le vel began to fa l l  over no rt h e r n  C h i n a  as a
low develope d over eastern Monogolia and .
dee pene d r a p id ly.  On the morning of the 2-l th , - 

- -
the subtrop i c a l  r i d ge north of the tropical •1

sys t em showed s i gns of weakening. -

D u r i n g  t he e v e n i n g  of  the 24 th , rec on -  -
n a i s s a n c e  a i r c r a f t po si t i oned  T h e l m a  145 n m -
(269 km) south-southwest of Kao-hsi iing , w h i c h
i n d i c a t ed t h at the s t o r m  was  be g i n n i n g  to
move n o r t hw ard . A t th i s  t ime  the typ hoon
attained its maximum intensity of 85 kt (44
rn/see) with a minimum pressure of 957 mh , and
sl owed to 6 kt (11 km/hr). At 18002 the
passenger liner , Presiden t McKinley , reported
45 kt (23 m/sec) winds and 20 ft (6 m) seas .
while some 70 nm (130 km) northeast of the
eye. FIGURE 4-2. Typhoon Thetrm Qnts/vtng ~OuX.7NUe4l e/,n

- Toucan teLth an ~0 lit (4 1 ‘s/oec( +n~en4 i tu , 25 July
On the morning of the 25th , radar data 7977 , 02432 . ( VMs r ~~~~~ 

-
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VERA

A t r o p i c a l  d i s tu r b a n c e , north of the By 280000Z , then , TD 07 was upgraded to
c l i m a tolog i c a l ly  favored area , was firs t evi- a tropical storm and named Vera. A gene ra l l y
den t on satellite imagery and JTWC’s synop tic westward track (2600) at 3 kt (5.6 km/hr) was
gradient level analysis at 260000Z July 77 observed. Steering at this point seemed to
wi th a cyclonic surface circulation center be governed by the easterly flow on the
near 25 .5N-133 .6E . Exhibiting westward move- southern periphery of the major anticyclone
men t over the next 24 hour period , the dis- over Korea/Japan . The TUTT low also moved
turbance gained organization and potential westward. By 291200Z the anticyclone over
for  s i g n i f i c a n t deve lopmen t. At 2 7 0 5 0 0 Z , a Korea/Japan began to build toward the south-
forma tion alert was issued. By 2718002 the west in advance of Vera. Therefore , ste e r i n g
surface circula tion reflected 10 kt (15 ml influences were reflected in the observed
see) of wind at the surface and JTWC’ s m i -  west-southwest (becoming southwest) track
t i a l  w a r n i n g  on the sys tem as Trop ical that Vera assumed. As she proceeded south-
Depression 07 (TO 0 7 )  was issued at 2 8 0 0 0 0 Z .  wes tward , Vera con t inued  to i n t e n s i f y  a tt ain-
Subsequen t post-storm analysis revealed that ing 65 kt (34 rn/see) by 29l200Z. 

- 
From

TD 0 7 had reached 35 kt (18 rn/see) intensity 291200 2  to 2918002 Vera in tensified from 65
(minimum tropical storm intensity) by initial to 90 kt (34 to 46 m/sec) proceeding to the
warning time, southwest at 9 kt (17 km/br). Beyond 29l800Z

a marked decrease in forward speed was no ted
Beginning as f a r  back as 220000 , a low (from 9 to 4 kt 117 to 7 . 4  km/hrl) as the

cell imbedded in a tropical upper tropo- northeasterly steering at upper levels
spheric trough (lUll) had formed to the appeared to relax. Simultaneously, an in-
northeast o f TD 07 ’ s initial warning pos i -  crease in intensity occurred. By 3006002
tion. Tracking west-southwest , this upper Vera had attained winds of 100 kt (52 rn/see)
cell was centered near 30 .5N-131.OE at and satellite imagery revealed a well-defined
260000: .  The lUll , IIOW nearly east-west eye (Fig. 4 - 4 )  whi-l e reconnaissance aircraft
oriented , continued to dig toward the west reported 100 kt (52 rn/aec) at the 700 rnb
and at the same time an upper level anti- flight level .  By 30 120 0Z satel l i te data
cyclone over Korea/Japan north of this TUTT showed improved outflow channels aloft to the
buil t eastward, The 200 rnb winds at stations west and north and fix positions from radar ,
along the east coast of Japan reflected 60-75 satellite , and aircraft supported a more
kt (31-39 rn/see) out of the north-northeast, wes t-northwestward track.
By 2 7 l 2 0 0 Z  the TUTT ce l l  was cen tered n e a r
2 7 . 8 W  133. SE wi t h st rong d i f l u e n c e  sou theas t
of the cell located over the surface distur -
bance (Fig. 4.3). The vertical coupling had
thus been effected and the necessary condi-
t i ons  for tropical cyclone development ful-
fil led. 

p1 - —

- 

I

- .

£ 

-

FIGURE 4-3. Ve’ta oi bas eLy 40 k-I (2 1 rn/6te) -~nLe~n6-~1ty FIGURE 4-4. Typ hoon Veto 200 nm (310 lim) eas-t o~show/nq stwng ,ü~ luence oIo~~ 10 h i t  Sou2hea4 t o~ a T+wuan and aeeeZe5at~ng +tosthwes~casd .
TUTT Low, 23 JuLy 7977 , 0039Z. (NOAA-5 -uriage/Ly(
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Upon m a k i n g  her turn to the west-north- passed south of Ishi gaki-Jima , her speed had
wes t , i t became evident that Vera would increased to 10 kt (19 krn/hr). Post-analysis
l ikely pass directly over Iriornote-Jima and revealed that Vera attained her maximum inten-
just to the south of Ishigaki-Jima . Figure sity of 110 kt (57 rn/see) by 310000Z (Fig. 4-
4-5 shows the one-hourly surface reports from 7) and decreased in intensi ty slowly there-
Ishigaki-Jima (WHO 47978) and indica tes eye after as she approached Taiwan at a speed of
passage south of the island between 3021002 ll kt (20 km/br) (Fi g . 4-8). Aircraft recon-
and 3022002. Maximum winds reported were naissance at 3lO8S0Z verified a slig h t in ten-
from the southeast at 103 kt (53 rn/see) at sity decrease as low level inflow channels
3022002 (Fig. 4-6). Minimum pressu”e re- were restricted by the island of Taiwan.
ported was 935.6 mb at 302l00Z. As Vera

- - - 
C/i L 

_ _ _ _ _ _

33/20130/21 3(
~~

22 J /23 31/00 31/C~ .31/Q~~ 31/03 31/04

-
~~ 

- 
~~~~~~~~~66 48~ ~~~ I 

(0, 
S17 3 2 ~~~~~~~4

0 0 o 0 CI 0 - 
- - - - -~~~~~— ___________— - ---F-------4 -

FIGURE 4-5 . KowiLy 6u1’t6aee 6ynoyst~c ob4 ej tva2Aon4 ~kom Iah~+gak~4i- J-~ma dwiAng pa~~age o~ Typhoon Ve~a.

FIGURE 4-6. Hua- Uen kadaii pee4 enha2~on 06 Typhoon FIGURE 4-1. Typhoon Vesa a-f max-~aiwn 7 7 0  kI (51 mI.see l
Veto tt4ttn loIugak.&JiJfd ica~ ~eee~v-&tg math,vim 41L6- L eiu~ ty and ju .6L 79 m~n u e ~ a6-tek Ike ~adan ~swzgesy
tnAned ieôtdo 06 703 k-t (53 sh oe) , 30 JuLy 1971 , ~n F-igwte 4-6 , 30 Ju.Ly 7971, 22192. (OMSP urageiiy)
2200 2. ( PhoLog~aph cou.eLeAy 06 Ike Ceoitsol Weohh e1t
8u-teau , Ta-ipe-t , Talaran , Repub&c o6 Cithia. )
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Landfall on the island of Taiwan occurred city, Vera con tinued on a nearly westward
at Keelung (Chi-lung ) at the mouth of the Chi- track and emerged in the Taiwan Straits just
Lung 410 River basin. Moving at 11 kt (20 km/ north of Hsin Chu at 3ll500Z. Vera continued
hr) Vera followed the river basin to the on a westward track at II kt (20 km/hr) and
west-southwest toward Taipei. Keelung re- made landfall on the China main land near Ch’
corded a minimum low pressure of 939.9 rib at uan-Chou at O1OIOO Z August with an intensit y
3lO930Z and a total rainfall of 7.95 in (202 of 80 kt (41 rn/see).
mm ). Maximum winds recorded at the Chinese
Wea ther Bureau office in downtown Keelung were Following so closely after Typ hoon Thel-
66.6 kt (34 rn/See) with gusts to 113 kt (58 ma , which had wreaked havoc on the southern
m/sec )  a t 3 1 10302. In Ta ipe i , a m i n i m u m  por t ion  of Ta iwan , Typhoon Vera lef t at least
p r e s s u r e  of 95 1 .5 mh was recorded  a t 31 102 8Z 25  dead in her  wake  and vas t amoun t s of  p r o -
wi th total rainfall recorded as 8.0 in (203 perty and crop damage. Iwo ships sank , 10
mm). Taipei In ternational Airport reported went aground , 3 were washed away , and 2 2 were
maximum winds of 64 kt (33 rn/see) with gus ts damaged. However , wi th t i m e l y  w a r n i n g s  and
to 96 kt (49 rn/see). Both Keelung and Taipei the occurrence of Ihelma two weeks prior ,
established new records in observed maximum most ships diverted and rode out the storm in
wind repor ts with Vera ’s passage . After pass- the safety of the open sea.
ing  over  the nor theas tern par t of  T a i p e i

~~~~~
, 
i-:i

— 

- -

FII~URE 4- 8.  Typ hoon Veta arpkoach/ng notthe ’rn Taiztrnn ,
30 Jul y 1917 , 23 5 22 .  The neSt cyclone , Ttop ~caJ Stek,n
Wandii, ta ihoie,r oh development stage ietth 30 k- f ( 7 5  m/
sec) w/ nda 700 iris (7 35  his ) ~oulir 06 It~~-Jusa.
(W OAA- 5 4asagcsy 6kom FL EWEAFA C S~~tLand , MV)
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BABE

During August 1977 , no typhoons were - - g~~~~~~~~~
• I

observed. The JIWC si g n i f i c a n t Trop ical  , 
- 

. • 1
Weather Advisory of 31 August stated , “the - . -
probabili ty is that the remainder of 1977 - 

- 
‘

should see an increase in typhoon activity ”. - 
. 

~~~~~ 
-

The nex t day, 1 Sep tember , the s eed l i ng  of - - 
- - “ ‘/ - -

the yea r ’s 10th tropical cyclone and the only 
- 

- - - - 4 3
super typhoon was first observed. Babe was a - - 

‘ .r -

very challeng ing storm in that during her ~~. , 
- _______

___  -
- -life time she threatened virtually every major ‘ . I

DoD facility in the western North Pacific. -

-A / . . ‘ .

.~~~~~~~~

.
Satellite data on the 1st at 01432 and MANUA . 

-0000Z synoptic data indicated a weak surface - I 
- 

- ‘ - , ,~ , - -

.

circula tion with associated convection near - 
- - 

‘ 
- 

. - - -7N-l5OE . Based on this data , a Tropical Cy- , . . 
.

. 
. ‘ -‘1clone Formation Alert was issued. At this , - 

‘ 
- I

- - - -

t ime , there was a tropical upper tropospheric , - .
. . . ,

trough (TUTT) presen t at 200 mb to the North - - 
- - . . . . - -of the alert area. The TUIT maintained its - 

- 
. , 

‘ 
“ . . i ) ‘

~~~~ 
-

posi tion through the 3rd at 0000Z and the 
. - -

divergence on the southern side of the lUll - _____

aided in the development of the seedling into 
- - . -

Tropical Depression 10 (ID 10). : _________________

The f i r s t w a r n i n g  on ID 10 was i s sued  on -

the 2nd at 0000Z. An aircra ft fix on the 2nd — - - - ______

at 0052Z estimated the maximum surface wind - , - ___________

to be 40 kt (21 rn/see). On the following -

warning (ObOOZ), TO 10 was upgraded to Trop-
ical Storm Babe. With the IUTI circulation FIGURE 4-9. Babe a~t m-~,v~maL typhoon 4tkengIk and
providing fair outflow conditions aloft , Babe htad-&tg iro~thwa~d , 5 Sep embeh 1911 , IIS SZ.
slowly in tensified as she moved westward ) VMSP -üraagQAy)
across  the warm P h i l i p p ine Sea. Babe was

F being steered at this time by a well devel-
oped mid- troposph e r i c  sub t rop ica l  r idge  w h i c h
ex tended from the datelin e into central China.
Wi th this westward movement expected to con-
t inue , Babe was forecast to cross the Repub- . .
lie of the Philippines and pose a threat to
Subic Bay and Clark AB. The westward move- 

*men t con t inued un t i l  the 5th at 00002 when
signs of a change in direc tion of movement
firs t appeared. Between the 2nd and the 4th ,
Babe had an average speed of 14 kt (25 krn/hr).
By the 4th at 12002 , the Speed had dropped to 

-
. - -

8 kt (14 km/hr) , further dropping to 5 kt (9
km/br) in the following 12 hours. 

-

On the 5th at 0000Z , an upper air troug h 
— 

~~~~~~~~~~~~~~ -,
in the mid-latitude westerlies appeared over
nor theastern Asia. A weakness in the sub-
tropical rid ge between the troug h and Babe
became evident and i nc reased  the p r o b a b i l i ty
of a more nor therly storm track. A change in
Babe ’s direc tion of movement was first noted
by satellite data at 052l5SZ (Fig. 4-9) and
confirmed by aircraf t reconnaissance at
05 22 4 3 Z .

Taiwan , which was still recovering from
the effects of earlier typhoons , Thelma and
Vera , was now threatened again. Aircraft
da ta be tween the 5t h a t 0 8 3 2 2  and the 7t h at
22042 showed Babe to have undergone rapid
deepening wi th the central pressure dropping
from 988 mb to 907 rnb , a rate of 1.3 mb/hr.
Ihis rapid deepening was in response to the
divergen t southwesterly flow ahead of the 6~.
s t rong upper  a i r t roug h now stretching f rom
east of Japan into centra l Taiwan , which
provided a st rong outflow channel aloft .
Babe was upgraded to a typ hoon on the 6th at FIGURE 4-70. Sup~~ Typhoon Babe at 130 k-f 16 1 rn/see)
00002 and a super typhoon on the 8th at 00002 

~~~~~~~ 250 iris 1463 his) sotithea-o -t 06 I~k-ga k-~ J usa ,
(Pig. 4-10). S SephembeIr 7 917 , 03032 . ( VMSP 4mage-t y)
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li p until the 080000Z warning , Babe was Babe to build east-west to the north of Babe
still forecast to cross Taiwan and then dis- and the cut-off low steerin g Babe toward
sipa te in mainland China prior to full recur- Korea , and even tually Shanghai. Evidence of
va ture . On the 7th at 1200Z , however , a Fu j i w h a r a  type e f f e c t be tween Babe ’s circu-
an othe r  upper a i r  t roug h moved into northern lation and the cut-off low also appeared.
China . This short wave additionally weakened Babe finally steered around the northern
the mid-tropospheric rid ge over southeastern periphery of the cut-off low and hit the
C h i n a . A low soon developed in this troug h People ’s Republic of China just north of
over Korea indicating the troug h would move Shanghai on the 11th at 0000 with surface
slowly and possibly deepen . This increased winds of 65 kt (33 r n / s e e )  ( F i g .  4 - 1 2 ) .
the probability that Babe would recurve much
earlier than expected. This came to pass and The greatest damage from super typ hoon
as Taiwan was relieved , Okinawa and Japan now Babe occurred after she r qc u r v e d  and headed
faced the fury of Babe. Aircraft and radar for Japan . Newspaper reports described Babe
data showed Babe began recurvature to the as “the worst typhoon to threaten Japan in 18
nor theast after the 8th at 06002 and while years ”. Babe struck the Japanese island of
weakening at a rate of 5 kt/6 hr (2.3 m/sec~~. Okino-Erabu with winds of 135 kts (69 rn/See)
Condi tions of readiness were set for southern injuring 45 people and des troying 1600 homes.
Japan and aircraft evacuated Kadena AR for Kadena AR recorded maximum sustained winds of
a p p r o p r i a te “safe haven ” loca t ions  ( F i g . 4- 36 kt (19 r n / s e e )  on the 9 th and a peak gus t
1 1). of 60 kt (31 rn/See) at 0913282. Babe also

disrup ted maritime activities sinking a Pans-
m a n i a n  f r e i ghter with 16 reported dead or

- - 
m i s s i n g  and damag ing approxima tely 100 Japan-

~~~~~~~~ 

. - 

-
. • f ~~~~~ • - ese f i s h i n g  v e s s e l s  w h i c h  sought  s a f e t y  in

- / : : - - the East China Sea.

- . 
~~
f ’  

- ‘~~4I - 
- 

The overall forecast accuracy for super

FIGURE 4-Il. Typhoc Babe a~t 720 Iz-t (62 rn/dec) enten- ,. 
.
- 

—

~~~~~~~-. -
A Lly , stowEy iueakealng and ae c e e a t L n g  nonfiueo,td, 9 - - - - 

- OO~4
Septembe1t 1917 , 0245Z . (PMSP -unagelty) . 

- -

FIGURE 4-72. Typhoon Babe dwiing hand 4a11 60 ..~~ ( 7 7 7
During Babe ’s north-northeastward tran- ken) nonlh 06 Shanghal , Peopt e ’a Rep ubhtc o~ Chute , 7 7

sit , the upper air low which had formed over SePteJIIbeA 797 1, 07092 . The mon400n ttough es~tend-L,tgKorea moved south-southwestward , deepened and Ike PkLuppure to the MesAana I~tand~ woutd AooIl
cut-off from the main upper air trough. This spaiat Ike nazI typhoon , V~nah. ( MOAA- S àriagenis 6’so’~allowed ridging to the east and northeast of FLEWEAFAC Suittand, MV)
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D I N A H

D i n a h , the 5th typ hoon of 1977 , di s-

the -ioutn China Sea , the s t o r m  executed two ________

pl a v (-d the most unusual behavior. While over 
—

h a i r p i n  tu rn s and  one loop b e f o r e  m e a n d e r i n g
~ vt- r South East Asia during dissipation.
1)inah ’ s development , h o w e v e r , was a more nor-
mal  s equence  of even t s .

“Super ” Typ hoon Babe ’s ex tensive circu-

move nor th of its normal location. After ______

Babe d i s s i p a t ed over eas t ern C h i n a , the mon 

-

_______ _______

soon t rough extended from South East Asia to

l ation system aided the monsoon trough to 
______

the Mariana Islands along 20 degrees north 
_____________

latitude. South of the trough , deep south-
westerly flow produced localized gale force
wi nds and extensiv e areas of thundershower
ac tivit y . North of the troug h , steady eas t-
erlies prevailed. Al thoug h the o p p o s i n g
currents produced considerable cyclonic shear
and rela tive vorticit y within the troug h , the
counter produc tive northea sterijes in the
upper  t roposp here produced  enoug h vertical
shear to prevent si g n i f i c a n t t rop ica l  c y c l o n e  

_______

developmen t. Meteorolog ica l  sa te l l i te da t a ______ _______

during this 2nd week of September period 
________ 

__________

showed several loosel y o r g a n i z e d  a reas  of _______

convec tion within the monsoon trough. On the
12th , synop t ic  dat a loca ted a low l eve l  c i r-
culation center 400 nm (711 krn) north of Guam.
Maximum intensity near the center was esti-
ma ted to be 20 kt (10 rn/see) while localized
gale force winds con tinued within the south-
wes t monsoon  c u r r e n t to t he sou thern  and
eas tern p e r i p h e r y  of the mons oon t rough . FIGURE 4- 73 . T’top-~caL Vepke4a~ on II ( V-i nah ) 225 n’s

(Islanders in the southwest flow could not )4h7 im) ~owtIuee-~t 06 Icvo June whLLe bteahLng away
be l ieve there was not a t ropical  storm or ~~~~~~ +is ptace °6 ok~g4J1 , th~ monsoon t/wag h , 12

Sepbembe~t 7977 , 2 3 7 0 2 .  (NOAA- 5 -imagvty)ty phoon nearb y. )

The c i rculat ion center  in i t ia l ly  moved . ______-

~

nort hwestward at an average speed of 16 kt 
. -(30 km/hr ).  Synoptic repor ts  and s a t e l l i t e  - . 
. . -imagery revealed a t rop ica l  upper- t ropo -  . I

spher ic trough (TIJIl) or iented e a s t - w e s t  and . - -

jus t  nort h of the pos i t ion of the low to mid- . -

level monsoon trough. By 1200: on the 12th , - -t

a wes twar d moving cyc lone  w i t h i n  the T1IIT . - . 

-
.

became posi t ioned nor th e a s t of the surface ~~~~
- c 

-

___________

dis turbance. This orientation relieved much -

oy the previously i n h i b i t i ng  ver t i c a l  s h e a r
and provided an area of d ivergence aloft . - - - - _____ - 

- - 
-

T h i s  new f l o w  pa tt ern p e r m i tt ed the s u r f ace - -

dis turbance greater vertical growth and .
in tensification. Sa t e l l i te da t a soon iden-
tified a distinct vortex which separated from -

the areas of southwest monsoon cloudiness - 

- 

- - . -

(Fig . 4-13). -It 01002 on the 14th , a f o r m a - - - -
t ion a l e r t was i s sued . The d i s tu r b a n c e  now _______________ - -

moved wes tward  as i t en tered the ste e r i n g
i n f l u e n c e  of an an t i c y c l o n e  over  t he Eas t - •
China Sea. Sa te l l i te p ic tu r e s  soon showed - _______

Since corresponding surface repor ts also -

larger and better developed handing fea tures. -~

indica ted intensification , the first warning - ________________________________ ______

was issued for TO 12. Post analysis , however ,

i cal  d e p r e s s i o n  i n t e n s i ty by 13 18002 and 
________

found that the disturbance had achieved t rop- -

t rop ic al storm stage by 140000Z (Fig. 4- 1- 7 ).
Thi s was the period of maximum TUFT inter-
ac t ion . Because  of  t he f av o r a b l e  condi t i ons
presen t during this time , another disturbance FIGURE 4-74 . V*noii at tsop-Lcal btoni” A-tdge ~si~tan-
about 300 nm (55  km) north of Guam developed ss 4yur g ‘n an ~~~-‘te4 tàt4 6p h~t con~~guJtatAor , 74
in to Trop i c a l St orm Emma . Sepheinbe-t 7917 , 00232. PLnah appedn~ he be composed

0 6 two , corIr ’a-Ahdped convechAve sys tems koto_ tiitg
cyctoir-tcttlly wL-th a navtow zone 06 ke~tat~ve 6ub64.-
d~nce between them . ( WOAA-5 i.mage,ty)
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As Ill 12 grew and became Tropic al Storm ward bein g influenced b y the in tensifyin g
D i n ah , the pressure gradient between the hig h over China. l)inah was the first storm
st orm and the subtropical rid ge incre ased, to be d i r e c t l y  a f f e c ted by an ea r l y autumn
The associa ted el-I t t - n y  steering currents surge in the northeast monsoon.
c o r r es p o n d i n g l y  i n c r e a sed and a c c e l e r at ed
Dinah to a maximum s7,eed of 19 kt (35 km/hr) . The nor theas te r l i e s  f ro m the st rong hi gh
An i n tens i fy ing ,  mid- tropospheric hi gh over  o v e r  C h i n a con t r o l l e d  Dinah’ s movement for
eastern China w a s  now the primary source of the next 2 days. l)iminishin g moist south-
these e i st e r l i e s .  As t h i s  hi gh pressure cell wester lxes and increasin g dry northeasterlies
con tinued to build , Dinah wa s steered in a steadily weakened the storm. Dinah accel-
southwesterl y direction towards the Republic crated southwestward and reac hed south Viet-
of  the P h i l i p p ines . Forward speed decreased narn as a weak tropical depression at 2 3 17 0 0 Z .

— as the gradient slackened. Steady inten si- J rl4L’ S las t warn ing was issued one hour later.
fit-at ion cont inued as u p p e r  l e v e l  ou t f l ow was

- w e l l  e s t a b l i s h e d  in a l l  qua d r a n t s .  This A f t e r  landfal l , Dina h , in i t s  d i s s i -
t rend persi sted until Dinah reached minimum pat ing s tage , p e r s i s t ed f o r  4 d a y s .  Trop ica l
typ hoon strength at iSObOO: just 100 nm (185 Storm Freda and the weakenin g of the north-
km) off northern Lu :on. With a maximum ea st monsoon were the controll ing agents in
intensit y of 55 kt (28 rn/see) , the sto r m  the last days of Dinah’ s u n u s u a l  t r ack .
en tered Lu:on 35 nm (US km) south of Escar- After crossing the South China Sea , Freda
pada l’oin t at 1515002 . That evening Di nah entered southern China drawing the southwest
pa ssed n e a r  Fugu e g a r a o , a station in north- monsoon northward. On *e again embedded in a
eastern Luzon which  experienced 96 kt (49 m/ southwest  s tee r ing  current , ID 12 (Dinah)
see) peak winds and a mean sea-level pressure iourneyed northward through Cambodia , nor th-
of  97 7.0 mh. eas tward over the Gulf of lonkin then north-

ward in to southern China and finally dissi-
Upon en te r i n g t he Sou th C h i n a  Se a a f ter pa ted .

7 h o u r s  ov er l a n d , D i n a h  w e a k e n e d  to 10 k t
(21 rn/see), hut quickl y rein t ens i fied to 50 Dinah’ s sweep a c ross  no r th e r n  Luzon
kt (2t’ rn/see) winds within 11 hours. h eaded caused loss of lives and proper ty. Floods
west-southwestward , D i n a h  en t ered  an a r e a  of  an d l an d s l i des a l o n e  caused  1 5 deaths and 11
weaker  s t e e r i n g  cu r ren ts .  The domi na t ing  miss ing .  Al t hough l)inah remained a sa fe  d is-
an t i c v c l o n c over  C h i n a  w as be g innin g to tance from mainland China while jogg i n g
weaken and mid-latitude wester lies began unpredictabl y over the South China Sea , H ong
ex te n d i n g  sou th w a r d . B~- the 17th , t he c o n-  Kong  d i s p l ayed the Stand By Si gnal No. I for
tinued weakening of steering currents caused a record 12 4 hours and 40 minu tes.
the storm to slow to 9 kt (17 km/br) movement.

For the next 4 days , D i n ah e x h i b i te d
unusual beha v ior .  The weakening subtrop ical
ridge over China broke down into a se r ies  of
sm a l l e r  h i gh cells while the southwest mon-
soon deepened . Caug ht between these oscil-
la ting and opposin-~ steering sources , D i n ah
abrup tly turned northeast and  then executed a
ioop during the 17th. Is the southwest mon-
soon s tr eng thened  a n d  bec ame the d o m i n a n t -.

steering flow , the storm was directed north- -

eastward toward Taiwan. - - 
-

Intensification resumed as a result of • S -

the enhanced monsoon. The weakenin g subtrop- -

i t - al sidge and increasing outf loi s il oft a150
con tributed to Dinah’ s growth. By 1818092 , . -

typ hoon s t reng th  was aga in  a c h i e v e d .  A f t e r  - - , -
-

b e i n g  disp laced north nearly ISO nm (218 ku’) ,
movemen t slowed to 5 kt (9 km/br) as Dinah’ s S

ste e r i n g  f l o w  became l ess e f f e c t ive . By t he -
19th n advancin g mid-lat itude troug h over -
China aided in steering Dinah eastward . Sun- ‘ -

ta m ed winds of 65 it (33 rn/see) persisted as -

sa tellite imagery at 1912012 revealed an eye. - 
- ~ - 

- 
-

A t 20OO00~~, Dinah reached a shor t-lived max - - - 
- ‘- 4 , 

- -

~ 
- -

~~
.

imum int ensity of 75 kt (39 m/sec) (Fi g. 4- - - /15) . Ev e r s i n c e  D i n a h ’ s o r i g in , the south- - 
- .. .

west monsoon was the major feeding current.
B y 20060 02 , th i s  f l o w  was  b e i n g  d i v e r t ed in t o
t he beg i n n i n g s  of  Trop i c a l  St orm Freda in the FIGURE 4-15. InLsaxad , thiteshotd photog+taph o

~Ph i l i ppine Sea and Dinah began to weaken. Typhoon Vi.nah at maatmwn üztens~Lty o~ 15 hI (39 s/
see), 79 Septembe’-t 7917 , 23702 . TI%i.4 spec4.at

A s the mid-latitude troug h advanced over pkoduc.t consoLi4ates t.he thes,,mZ sange i/ito Lou/i
C h i n a , i t did not dig south as forecast and a 6&ce4 (g/iay shades ) ie .Ik wh4.te beAng coLdes t and
l a r g e  h i g h p r e ss u r e  a r ea b u i l t in  b e h i n d  i t . black wa-smest .
In res ponse , Dina h did not cont inuc e a s t w a r d  Stack : 4~~cI:t~~~~ thaIl 253 °K; das.k ray: 253’ to 233’i;
in advance of the trough; it s lowed to  2 kt & 4it 9’ iII: - ~ te 2 13’K; wht te: Lass tho u 2 t3 ’K .
(3. 7 k m/ b r ) ,  turne d w e s t w a r d , t hen sou thwes t -  )VMSP O5*t*11’~~II ~~ I’m Ve~t I, IMQ, Ctwth AS, RI’)
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GILI)A

On the 1s t of  Oc tober , a lar ge area of By the ni ght of the 8th , Gi ld :i lad again
heavy conveC tion , 300 nm (5 56  km) in d iam-  weakened to t r o p i c a l  storm strength , and had
e te r , w a s  detec ted  by s a t e l l i t e  approx imate ly  taken a northeast heading Iround the nort h-
325 nm (60 0 k m )  nor t h of  Pon ape . Synop tic wi-stern p erip h erY of the mid-troposp heric hi g h
data ind ica ted  a weak sur face c i r c u l a t i o n  tn cell. l)urin g the subsetluent 3t~ h o u r s , the
the vici n ity. The system , which would later tropical Storm accelerated rap idl y toward the
become Typhoon G i l d a , was observed to be mov eas t-northeast and weakened at a rate of 5 it
in g northward toward a weakness in the mid ( 2 . 6  m/sec) per 6 hours. On t he mo r n i n g  of
t roposp heric subtropical ridge, the 10th , ( I j I d a  became extratrop i cal , m o v i n g

toward the east -uior theast at more th ai, 30 it
On the 2nd of Oc to be r , a T ro p i c a l Cy (55 km/br).

clone For mation Alert was issued as sat e llite
• data i nd ic a ted  i nc reased  organ i z i t  ion and  During her ei ght day span , the cl o sest

upper leve l  out f l o w .  Furt her in t e n s i f i c a t i o n  po in t  of  a J l pt - Ilic h tI- land was 220 mm (40~ km )
was 1-xpec ted due to the c x i  s tence  of  an u p p e r  when s he ~~~IS 5 t- I I  -. ou thw es t  - o f  M . rcuis I s la nd  -n
level trough to the northwest, the t’t-en ~~ I~~ lIt tuber 5th .  On the ot t- an ,

sh ips  st i v id  w e l l  a w a y  f rom Cil da ’s ~ t ron g
~i r c ra f t  reconna issance  on the morning w i n d s ,  As a resu l t , I i l d a  c l a i m e d  III’ loss a t

of  the 3r d repor ted  38 kt ( 2 0  rn /see)  w inds  at l i f e  or damage to propert y .
t he 150 0 foo t ( 4 4 1 m ) f l i ght level. Based on
th i s da t a and  t h e  a sse ssed good potential for
fu r ther  int~ ns i f i c a t i o n  • the f i r s t  warn ing
was issued on TD 15 at 0000 on the 3rd.

I-

For the next 18 hours the trop i c a l  de -
pression moved erratically toward the north -

It a speed of S it (9.3 k m / h r )  . [luring the -

3rd . the mid -t roposp h e r i c  sub t rop i ca l r i d ge
no r theas t  o f  TD IS be g in to build toward the 

- 
-

w e s t ,  late on the 3rd , II) 15 responded and
began to move toward the northwest. Simu l - -

t ilI e I Iu - I Iy , the tropical depression b e g a n  to
interact with a cy cl onic cell in the Trop ical - -

i ppe r I roposp he r Ic I roug h (T IJ T I)  I oc ate l to ‘~~ . 
-

the depression ’s northwest. Diverg ent south - - ,

w - s t  i- r I ies  a l o f t , on t he sou t heas t p e r i p hc’rv 
-~~ - -o f  the upper level c y t l o n i c  cell , e n h a n c ed —

th e I-lit flow of ID IS  m d  b y 1800: out the 3rd - -

the system had i nten si fied to t top ic al St Orm - -
intensi t y . - fr

During the -lth , Tropic al Storm C i l d a
continued to intensify as it accelerated to -

12 it (22 km/hr) on it s  n o rth w e s tw ard tra c k.
Rt- conn ui ss :anc t- ii rcra ft on the afternoon of
the 5th indicated S I 1  it (41 rn/se:) winds at
its 1I l nub f1 i * ht level , and obs erved that - I I Ithe ce n t r a l  ‘t ressure of  C i l d a  h ad f a l l e n  t o -

9 - l  nib , a IS mh drop in 11 .5 hours . Using
this inform ta t ion , C ilda was upgraded to  ty-
phoon at I11 00:.

turin g the past 36 hours , a mid -tropo-
sp h e r i c , s h o r t w a v -  t rough moved e a s t w a r d
f r o m  eas t ern  C h i n a  t o w a r d  J a p a n , and began to I t  I
deepen.  By the 5th t h i s  t roug h had  moved eas t
o f nor thern Japan , and had dug s u f f i c i e n t l y 

-equitc~rwa r d to sever  the sub t rop ica l  r i d ge
nort h of  G i lda .  By the a f te rnoon of  the 6 t h ,
the typ hoon had acquired a north-northwestward 

- 
- - -

tra:k toward the w e a k n e s s  in the r id ge . A t  ‘ 
-

- 
-0622: , airc raft reconnaissance showed that the -

cen t ra l  pressure had r i sen to 986 mh. Conse-
quen tly, th e 06002 warning was amended and
G i l d a was downgraded to a Tropical Storm. The
weaken ing,  however , was  s hort l i v e d ;  24 hours - - -
la ter she had again attained typhoon int en - FIGURE 4-76. Tiip ltoon G~lda at mass~ zm tenaat y o6
s i t y .  At 15002 on the tlt G i lda  passed 70 hit (36 rn/6ac)  duxutg secu~vatt rne . 7 Octobet 7 911 ,
t hrough t he weakness in the sub t rop ica l  r idge 23432. )NOA A -5 uu~ g ”iai Ltom FLEWEAFAC Su< ttaaid , MV)
an d shor t l y  t he rea f t e r  began recurv ing toward
the north-northeast. As frequently observed
wi th  October  t rop ica l  cyc lones , Typ hoon G i lda
cont inued to i n tens i fy a f t e r  recurva tu re .  She
a t t a i n e d her peak i n t e n s i t y  of  70 kt (36 ml
5cc )  on t he 8th when a i r c r a f t  at 03 2S  re-
por ted the typhoon ’s m i n i m u m  sea l e v e l  pres-
sure of 968 mh(Fig. 4-16) .
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Ivy

l v - .- , t he 7 th  typ hoon of  1977 , o r i g i na t ed U pper  t rop osp he r i c , syn op t ic da t a f rom
from an eas terl y w a v e ,  It was first detected the morning of the 21st i nd i ca ted  that  the
by s>-nopt ic da ta  movi lt g w e s t w a r d  over the out f low pa t t e rn  a bove the a ler t  area was con-
Marshal l  Islands on the 14th of October ,  tinuing to s t r eng then . An a e r i a l  r econna is -
W ithin 2-I hours it entered an area of in- sance inves t i gat ion on the af ternoon of the
crease d low leve l  convergence a s s o c i a t e d  w i t h  2 ) s t  d e t e c t e d  an organized surface cyc loni c
the near equa to r i a l  t rough ( N L l ) ,  intens i f i ed , c i r c u l a t i o n  w i t h a 996 mb cen t ra l  pressure .
and devel oped a s u r f a c e  c i rc u l a t i o n .  For the Reconna issance da ta  furt lter i n d i c a t e d  that
next 8 d~avs it remained w i t h i n  the NET be fo re  the d i s tu rbance  w a s  moving northward just
breaking loose,  east  of  t lte Ma r iana  I s lands .  A long w i t h

supportive satellite data , the first warning
The developmen t of I v y  was also aided by on IL) 17 was issued at 2106002.

the movement of Tropical Storm Ilarriet , which
was a l s o  embedded in  the NET. IS Harr ie t  On t he m o r n i n g  of  t he 2 0 t h , TI) 17 began
moved northward throug h the Phili ppine Sea moving throug h a break  in t he sub t r o p i c a l
d i s p lacing the N~~l nor thward. This northward rid ge previously opened by Harriet. This was
shif t allowed for an increase in favorable also an area of weak and var i a b l e  steering
cond itions for intensification . By the 19th current s~. From the morning of the 21st to
the developing cyclone (lvs-) was receiving the evening of the 22nd . there was a lack of
mos t of t he l ow l eve l , southwesterl y flow any definitive , m i d d l e  t ropo sp lt eric steering
that was previously supp lied to the now weak- flow which resulted in the erratic movement
ening ll arri et (Fig. 4-17) . The nex t day of the storm. For 36 hours II) 17 meandered
satellite data indicated that the di stur - and then looped before heading northeastward
banc e ’s convective activi t y  and organi zation (l’ ig. 4-18 ) .
had inc reased  wIt ile su r face  repor ts  i n d i c a t e d
t hat the cen t ra l  p ressures  were s t e a d i l y  [luring the fo rma t i ve  s t a g e s  of Il) 17 ,
falling . JTWC , therefore , issued a formation upper tropospheric , synop tic and satellite
alert a t  200126 . d a t a  i n d i c a t e d  the presence of a weak trop-

i ca l  upper t roposp her ic  trough (lull) to the
n o r t h e a s t . As t he d i s tu r b a n c e  reached  t rop-
i c a l  depression intensity, data indicated

4 . . ‘ ~~~ ~ I - - 
- - , - , - t ha t  a low in the 11111 had developed. The

- 
e stablishment of the lUll low in this region

______ - - .  
, ‘ a 

- •‘ ~~~~
_—__ _ 

- 
all owed for an increase in the adv ection of

- mas s a w i ~
- f r o m  t he s t orm . I b i s  a l l o w e d  f o r

_______ — -  
, ‘‘ fu rther intensification and the depression to

ru-ac 1 t rop i t  a ! s to rm  i n t e n s i t y  d ur ing the

- 
, . ‘ ,- • 

course of its loop . A i r c  r a f t reconn a i s sance
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FIGURE 4 - 11. T,t~ruvued p hotoq ’uap h o~ l~ ai ii, the FIGURE 4 - 7 8 .  1n6’iOiitd photog’tap ht o6 Ivy aua~-th 40 hi-t
~I tnNTt (u I  ~tagc seas Gwv,, aaict h Tsop~caL Sto ’ujn Haj rsiet 2 7 m/óec) wtndi QtCciLt{59 a cqcLon~ c toop, 22 Octobc’t
at mas~nwu, o~ten-D itaj o~ 55 hit ) 2~ m/ 6ec) , 79 Oetobe ’u 7 977~ 09232. ) VMS P uraatgc’tal)
19 17 , 70742 . ( P5-ISP ~r4a9eki/)

36

__________________ -
~~ ~~

-,---
~ — - —- — — - -----—-----



F— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— ——--- - - - ------— ----

~~~~

-

~~ 

.‘

~~~~

- - -—- —--------—--- ---

~~~

--,, -

~~~ 

-_— ----- 
‘I’

!~~~L~
T - ~~~~~~~~~~~~~~

From t he even ing of  the 22n d , the s to rm t -
began to ac c e l e r a t e  aitd move no r t heas twa rd  - - I ’ - “~t -

in response to an eastward moving short- w ave - 
- , - 

- i~
- -

t rough in t he m i d - l a t i t u d e  w e s t e r l i e s .  -
. , ‘ -

During t his per iod  the 11111 began to intelt - ‘ • ~ 8~ 
-
- 

-

s i f y .  T his c r e a t e d  an upper air regime which • ~ , 
‘ ‘ 

~ _ ‘
~

-
• 3 -

was favorable for further jnt en sj fjcIlt ion . -

On the morning of the 2 4 t h  Ivy reached t -  a 
~
,-‘ - - - S -

phoon in tensit y . Reconnaissance aircraft at a, ,. ,~ - *4’-,
P3412 recorded a centra l pressure of 967 mb i 4.’ • 

~~ - - -
and observed stis t i in c d , ‘00 mh wiitds of 75 hr ~~~ I.,,- ’ , -
(39 rn/see) about an eye 30 nm (56  k m )  i n  

- 
- - -- - 

- 
-

d i a m e t e r ,  _
~O,_ t~_~ ~ - -

Alter reaching typ hoo n intensit y , I v y  ~~cont inued to the n o r t h e a s t .  Th is  move ment  - .4
c~auised the storm to pass 10 nm northwest of : -
‘larcus Is) and (WM () -I ‘9(11) a t  241 os o: - Marcus a! ‘ 

.  -

repo r ted a sus t a i n e d  7(1 k t ( 36 a/ s ee)  a t  ~~~~~ ‘ ,, ‘: - - ‘
~ 

- . 
-

1800: and UI kt (5 m/sec ) gusts at 2100 . - ‘p . ~~~~~ - MARcUS . 
-

-\s Ivy cont inued northeastward , fur ther in- - ‘
~~~  ,

tensificat ion took pl~a c -  \fter establish- .~~ 
- - ‘

ment of other TUTT low s to the north and ,~~ -

south of the storm , a maximum strength of 90 . S
kt (46 rn/see) was reaclted on the 25th (Fig. - - -

4-19), New a ircraft data reported a well
defined eye with a 915 mIs central p r e s s u r e . - 

- -

Typhoon Ivy maintained maximum intensit y
fo r 1 2 h o u r s . Ih e continued northw ard dis-
pl ac emen t was  due to t he in c r e a s i n g infl u ence
of a quasi-stationar Y upper-level t rou gh east -
of .Japan . This also caused the storm t o
en t er ~a cooler environment which began to
degrade Ivy into alt e stratr op ic al system.
As a result , the last warning was issued at FIGURf 4-79 . Iaiphoen [ I I I  d~sptaii ~aug a a a u  dc~~ aie d
2 (-1800 . Ivy quickl y weakened and became euu- Itt i t t  masumun ~aiteais tai o~ 90 hi t (46 m ’se c ( , 2 5
ext rat ropica) along a co ld  f r on t .  0c t - l - , 1 1977 , 0 706 2. (P5-IS P (SEI9&’TII(
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JE A N

Jean , the 18th tropical cyclone of 1977 , ,
established two season records; first , as the • . . -- ,

~ 
.

shor test- 1ived typhoon of the season and • - . ~~ I

second , as the only tropical cyclone of 1977 ‘ 
. . . ‘ 

,,

for which a formation alert was  not issued . ‘ , . - 
- a P

prior to the in i t ia l  warning.  Jeza n was first ‘ ‘ ‘ ‘ ‘ 4  — ‘

observed on s a t e l l i t e  imagery as a weak d i s -  
~~~
. ./

turbance located some 200 nm (371 km) south-
east  of Kwaj alein Atoll at 2128: out the 24th , . - . ‘ ‘ - -

of October. While moving nort hwestward at 14 , - - ‘ -

kt (26 kas/hr) , the disturbance w a s  included . . ‘- .

on J I W C ’ s Significan t lropi cal heath er Advi - - - 
I . •

sory (ABEl! PGIW ) for the next  severa l  days - * 
- . - ‘~

Located downstream of an tapper tropospheric - -
~~~~~~

‘ ‘ 
. 

- 

—t roug h axis in a diflu ent area aloft , the I - - - ‘

d isturbance was in a favored position for - I - ‘ 
-

developmen t. By 12 (1(12 on the 27th , an uppe r  - ‘ -

t roposp heric outflow center (200 mb) W a S  ana- - — -

ly zed over the sur face pos i t ion  further sup- - 

- - . ‘ 
- ..-

por t i ng  develo pment. 

- 

• - -

- 

-

- 

-

. 

-

-

I)ue to the presence of a ship in c lose  - 
. . a

p rox imi t y to the e~ cl on e , the init ial warn ing _
~~
,

on Tropic al Depression 18 was issued I t  12002 - - - - - - 
.

on t he 28 th  wi t h an in t e n s i t y of 30 k t ( 15 m/ - ?‘ 
• -

,

sec) and a nor thwest movement at 14 kt (26 km/ ‘ p.- - 
- - - - ‘

~~~
htr ), Satellite data over the next 6 to 12 ‘ 

, - - -

ltours indicated an intensit y increase and it - 
~~~

—

18 00 Z on the 2 8t h the d e p r e s s i o n  wa s up g r a d e d
to tropical storm status. At this same time ,
lean  was  be g i n n  log to show a more nor thward FIGURE 4 - 2 0 .  In~~ate d photo~~uaplu e~ J ean at 55 hi t
t rend and had s lowed appreciably to a speed ( 2 8  m/ic~ ( taa-te.tis-tai ttachicng no h-,tetthca~~~~td , 29
of 6 kt (11  km/ b r ) .  Ihe mo re northward (T

~~t~~~ d 1 79 7 7 , 09052. ( P5-IS P -unagesuf(
thence north-northeastward track was attri-
bai ted to upper- ari d mid-troposp h e r i c  l e v e l  ~~.

steerin g influences which were dominant above 
-~~

t he eas t er l y s t e e r i n g  f low near t he sur face
and in  the l o w e r  t roposp here . Because the
steering currents at various levels were not - L 

-

acting in con j unction , a s l o w i n g t r end  in  . - ‘ - -

forwa rd movement was noted. -

\t 0513:  on the 2 9 t h , reconna issance  - 
-

j i r c r a ft pe ne t ra ted  the s to rm and observed - 
-

s u r f a c e  w i n d s  near 60 kt (31 rn/ se e )  and a l so  , - 
-

r e p o r t e d  that an eye was heginn ins to form. - 
- - ‘

Satell it e imagery it 09952 on the 29th (Fi g. 
-

! - 2 O ~ further supported the aircraft ’s oh- -

si rved int ens i fic~at ion ; consequentlY , at
18002 on the 29th , lean was upgraded to a t v  -

Ph000 . -~it ell ite posit ionin g also d i t t a t u - sI a ‘ - ‘ .

more north-northeastward t rack . lean main- -

ta m ed minimum typ hoon intensit y for the next —

I- hours throuagh the 3000002 wa tt l ing thereb y
establ i shing the aforemention ed ru - cord as the ;~shortest-lived typ hoon of the season.

!il s t  anal y sis revealed that beyond the
~ I11III l II: posit ion lean began to react to the
c f f a , - c t s  if  very strong vertical shear . \ t  a
the surface and at  low- t roposp lte r ic  l e v e ls ,
steering f l o w  was s t r on g eas t e r l y a r o u n d  t h e
southern peri ph ery of the subtrop ical rid ge .
Steering flow a t mid- and uapper -tr oposph eri c
levels was strong w est-soa ut ltw e ster ly . liTt ule r .

this hostile regime , Jean he gaut to weaken and - - - 
• -

had ma de her furthest northeastward incursion - 
-

by 1200 on the 30th with 55 kt ( 2 5  mfsec) 
-

intensity. Satellite ulata on the 30th showed - - 
-

an exposed low-leve l c ir cul at i on center to
the west of the area of major conve ctive
act i v i t v . - lean began to weaken ra pidl y and FIGURE 4-21 . Expme d ti-it £cvet c~ kcuLItt 1on o~ T xcp-
move west and then west -nort hw-- st in response ~caL Stosm Jcas at 40 it (27 m/iec( nttn~~-ta4 dut~ng
to th~ east/east-southeasterl y steering at iaQita~ kd acc~1e~at~on , 37 Octobet 1977 , 01022.
low tropospheric levels, Fi gure -1 -2 1 dep ic ts (05-ISP rnage-ta4(
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the low l eve l  c i r c u l a t ion cen t er wi th t he and showed an in te n s i ty of 30 k t (15 m/ s e c ) .
major convec tiort sheared off to the east. For the next 12 to 24 hours , the sys t em
Fi gu r e  4 - 2 2  i s a g rap h i c  dep ic t ion  of Jean ’s execu ted a l o o p i ng  move m en t and  b y 14502 on
pas sage north of Marcus Island throug h three- the 2nd satellite data again showed the
ho u rl y synop tic reports. effects of St tong vertical shear with an

exposed low level circula tion again visible
JTWC issued i ts expected final warning to the west of the main Convection . Once

on ID 18 ( f o r m e r l y  Tr op i c a l  Storm Je an )  a t she a red o f f , th e low level circulation
12002 on the 31st with a forecast dissipation responded to low troposp h e r i c , nor theasterl y
wi thin 12 hours. The low level circulation flow around the southeastern peri phe ry of a
wa s closel y monitored ui:a satellite for signs large anticyclonc centered over the Sea of
of rein tensification for the next 2-1-36 Japan. The final warning was issued at
hours. By 23252 on the 1st of November , the 031200: with dissi pa tion forecast by 0318002,
dis turbance began to show alt improved satel- The low level circul ation center continued
li te signature with an increase in Convective tracking to the southwest and then west-
act  ivit v . ID 18 was r e a c t i v a t e d  and a warn - southwest  remaining weak and visible on
ing was issued at 0000: on the 2nd of satellite imagery until 00192 on the 6th of
November . A l this time , ID 18 began meander- November.
ing nor thward at 3 to 4 kt (5.5 to 7 .5 km/br )

- - - 
FWC /JTWC GUAM

a “
N ~~~~ 31/00 31/03 31/06 ~31/O9 31/12 ~1/15 31/18 31/21 ~)1I00 J

479 91 RJAM 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 38~~~~~~O71~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~)MA~~~~~US - ~~~~ 

o
~~~ j~~~~~~~~

_ _. ~ 4 - 
3~ -

FIGURE 4-22 . TMa~-hows1y sqnop -t~c 6iL-t~aCa o&4e-~va~~on4 at Matcu6 24-Eand dwa.ing tue pa~~age o~ Jean.
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K I M

Kim , the 9th typhoon of the season~ 9dg-
m ated in an act ive near-equatorial troug h
(NET), which ex tended throug h the western
Mar shall I+l ands , Weak surface circulations
eti sted w i t h i n  this troug h n ear Ponape and
Kwaj al e in , Du ring the 2nd of November , this
activi ty had consolidated into a ~ing 1e s u r-  

- -~~~~~
face circulation 100 nm (185 km) southwest of - • a
Ponape with a central pr essure of 1007 mb . ,
The di sturbance began m o vi u t g northwestward I 4 .w ithin the Nl .( It approximately 6 kt (11 kna /

\ t  21552 on the 3rd , s a t e l l i t e  first - -

fixed the dis turban ce and estimated the winds - -

to be 20 kt (10 rn/see). \ circulation center -

was located 15!) nun (270 km) northwest of
Pona pe. W ith the weekend approaching, a for-
mat ion alert was issued on the 4th as satel-
li te artd sy nop tic data indicated a strengthen-
ing surface circulation. A ircraft reconnais - FIGURE 4-25. r~m at so hi-t (26 un/o tc l  -( n-ttn~ -W+, ‘a~ p-
sance the next day found a central pres sure  +dt y ~n~tens~~g~ng, and head-ôuq ~ox ~ iam , S Wou-e mb ~t
of 1007 eb and u- s t  i niated a maximum surface 7917, 02042 . 105-ISP in~ ge~ty )
wind o f 20 kt (10 rn/se e), A s the d is turbance
continued no rthwestward toward a b road , r e l a -  ,+ ,~~~
tive weakness in the strong mid-tropospheric ~~~~~
subtropical ridge , synoptic zand satellite data
s t i l l  indicated no si gnific ant development.
Potent i al for development remained fair to 4~good and tlte format ion alert was therefore -

ex tended for 24 hours. , \ second aircraft
invest igat ion on the 6th fixed the s v+ t Cm  with _ .~ . a ‘ ~ a a
a 1004 rnh central pressure and maximum surf ace — 

-
winds of ab out 25 kt (13 rn/sec). Kim ’s first
w a r n i n g  as TIl 19 was i s s u e d  a t  060fl on t h e  

_____

Kim nex t turned toward Guam at a speed of
ap proximately 10 kt (19 k ta/hr) .  Slow intens i-  -

I
o ver eas te rn  A s i a  was now beg inn ing to weaken
the sub t rop ic a l r i d ge w h i c h  was p r e v i o u s l y
s u p p r e s s i n g  K i m ’s low level develo pment. FIGURE 4-24 Aj ~ WeIttj wA Se~tar ice ‘tada,t ptItientat4on
Satellite data at 0802042 indicated increased at So ~~ ( 37 rn/sate) -Lntatati-Ltaj with that eyat ouvtorganization (Fig. 4-23). Kim began in tensi- Guam I 5-Jouembe.t 1977 , app&ox-ôTTa te-ty 7 7 3 0 2 . (Photo-
fyan g at the rate of 30 kt (15 m/sec) in 24 gkaph eowu~te.sy o~ Pet 2 , l(~Ug, Andeitsen AFB , Guam.(h o u r s  and the cen t ral  p ress u re dropped 2 2  mb
in a 24 hour period. 

, . , , ,.  -i- . .. - 

Kim pas sed directly over Guam on 8 a ‘
-
~~~~~ ‘ -

, 
•‘~~~ - - 

-

November between 10202 and 1235Z approaching I -- ‘‘- -
Gu am f rom t he eas t - sou theas t , moving westward - - /
over the island , and exi ting toward the west - 

f S - - 
- -; -

nor thwest. The eye entered with a circular 
~~

a  — _________________

c o n f i gura tion and exited with an elliptica l - - .

configura tion . Figure 4-24 depicts eye pam •~ I 
~~~~~~~~~~ 

- 

-  I~ 
- - - -

sage as seen by radar while Figu re 4-25 dis -~~ - 
- 4  --

plays the barograp h trace recorded at Andersen ;I
1  

-
~~AFB , Guam. The dura tion of the eye passage over t~ - - - - .

the island las ted up to 1 hour and 10 minutes — - 
-- -~~ - i

near the center of the storm track. The peak 
~~~

.- -
- \ \  y~ \ \ ~ A 1  .\4 ’!- \~~~~I 

~~

~i i i i  
~~~~~~~~~~~~~~~ darna~ e w

l
~
/
c
se
j
c
n

) 
t?t~ ~~~~~ It ~~~ -\~~y \~ 

.\ç~ - ~~~ ~~~~ -em end of the island where 22 homes were
damaged or des troyed (Figs. 4-26 and 4 27). FIGURE 4-25 . Reptoductsom o~ the baMgitaph teaee ~swmFortunatel y, no lives were los t on Guam. And~j a~ea AF8 Guam duFuitg eye pal.sage e

~ 
Ksiaa. The

azente/L passed appeor.-imcttety 8 mm (15 kmj oouth o~Andeitaen 4F8.

42

L - - 
-

~~~ 

- - 

—- -— 



FIGURE 4 — 2 6 .  KOs ’ i ncat~ II tlf) lIcuII i t t c a ~qt1i ~ ,-di ba I -
te sed the eipc-sc d , ceaita / I-I(f1’1~(’ o4 Umatauc. ( r 1 - t  -

gtaph COIIt tu3II e~ P. 2. RIIItII 1 1 t/II Pac~~~c V 1 i 1 ,

- -. 
~ 

I-

-
- 

- I . 

a 

~~~~~~~~~~~~~~~~~~ 

:• ~

FIGURE 4-21. A.Uhou~h damage aatu aught on moot o~ the -(stand , Umatac VilLage on
the southwest coast d-(d not ~aitat so iuet-t . (Phot ogmap h coatLeoaj o~ P. 2. Rajan o~the Pae-~~-(c Vat-ily Weaus . (
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Kim was upgraded to typhoon strength at ‘ . ~22 01 )  l o c a l  on the 8th jus t af ter e x i t i n g  ~- -
Guam.  For  t he nex t 48 h o u r s  t he s t orm con -  .

~ . 
- 

‘ -
t in u e d  to in t e n s i f y . The sub t r op i c a l  r i d ge . . ______

continued to slowl y weaken throug hou t t h i s  , .

pe r iod , bu t it m aintained sufficient strength ~~ - - - ‘‘ 4;
to  steer Kim in a west-northwestward dir e c- . . , 

-

tion . 5-loving at approximately 15 kt 128 krn/ . . — .. - a
hr) , Kim advanced t o w a r d  another seak i t ess  in  -
t he ridge l o c a t e d  between two subtrop i ca l - . .

hig h p r e s s u r e  c e l l s . As the t ropospher ic  - 
~~
‘ .

steering flow weakened , f o r w a r d  sp eed de-  
~ 

- 
- 

.
- -

.

c reased  and i n t e n s i f i c a t i o n  inc reased .  Wh en ~
Kim was neare st this weakness within the ________ 

-. 4

ridge , she at tained a speed minimum , 5 kt (9 - ~
\ -  J~k m / b r ) - and an intensity maximum of 125 kt - 0 ‘• -

(64 rn/see) (Fig. 4-28). I -
~~~~~~- . ~~~~~~ -

.

Kim now took on a more westward track as 4 - -~~ 
“ ?

she came under the influenc e of the next sub - - 
-

t rop i c a l  h i gh cell. Kim was also graduall y I~~ -
- - AM

approaching a deep, quasi-stationary , u p p e r  I -

tropospher ic t roug h over Asia . This trough I -

produced strong southwesterly flow which a - ‘

began to restrict out flow ahead of Kim re- • - 
- 

- -

su I t in g in  d e c r e a s i n g  intensi ty . \ t  the same • ~~~
. . - -t ime , a deepening l ow cell in t h e  Tropical . ______ - -

tI pper Tropospher ic  Troug h (TIJTT ) was s l o w l y  ‘ - . 
-

approac hing Kim from the eaSt. This low cell ,
~ 

-
~~~

- - - 
- . a

even tually came in position to enhance tipper .. .. . . 
‘ 

~~~~~‘
. -

l e v e l  out  f l o w . -\ secondary maximum m Ien- . 
- - ________ -

si ty , 120 kt (62 rn/see), was achieved from , . . - 
— . 

a _________ 
-

this interaction . - . . 
. . . . 

. . -

~

Kim w as soon headed strai gh t f o r  cen t ra l ~, - —
!1a ~ on ( F i g . 1-29). landfall occurred on the i

~~~~
’ 

~~~~~~~~~~~~~ - 
—

13th causing extensive damage on the coast- ‘ 
‘ . — . . . 

‘ - . .
line with winds of 115 kt (59 rn/see). The ,

~ 
. . . . 

- . I

s to rm passe d  about 35 nm (65  km) north o f -

Mani la  and 5 nm (9 km) south of  C la rk  AB.

The typhoon e x i t e d  into the South China FIG URE 4-28 .  ln~ka’u e d photogtaph o~ Typhoon K~(m ef
Sea 7 hours a f t e r  lan d fa l l  w i t h  an i n te n s i ty  p~c~~ rntatnsslui o~ 7 2 5 kt (64 rn/See) , 10 ~Jou’cmbe-t 7977 ,
of 65 kt (33 rn/see). This amount of wea ken- 21452.  ( P5-ISP ~magc-v ij (
ing is in good agreement w i t h  the l a t e s t
c l i r n a tol og ical studies of intense typ h oons . . 

. . . 
, — 

-

crossing luzon . Even thoug h t he Sou t h C h i n a - . . , - If  - TAIPEI --

Sea sti l l  had wa rm sea surface temperatures , . ‘ , 
‘ - /  - . 

- . . . .

Kim never rein tensified due to strong, coo l  - . . . 
- ‘ - / . ,

‘

~~~ 

. .

nor theast monsoon flow entr a ining in to t he 
- 

‘ . . . j 
- 

-~~~
storm environment. By this time the mid- / . . . 

- . • •
l a t itu r~e wes ter lies hza d sufficientl y weakened - 

/ . . . 
. . - - -—- — ‘

the subtropical ridge which separated Kim / - , . 
. . —

from the wester lies. Rap idly decelerating, - 
- 

. r . •
K i rn turned northward in response to the - ‘ ‘ . - 

. 

-
.

steady sou thwesterly steering flow being - ‘ .

p roduced by an a p p r o ac h i n g  u p p e r  t rop os p h e r i c  - - . . - - -
t roug h. Increased uppe r level shearing be gan - - 

- -
the Storm ’s ex tratrop ical transformation . - - • 4. - -Turning northward , Kim en tered deeper west- - - 

,~~ 1 1
e r l y  flow and was acceler ated northeastward - - - -
th r o u g h the Bashi Channel. Kim became an I

ex tratrop ical sys tem by 001)0: on the 17th - - .

and merged w ith a weak frontal system east of - - . 
- 

~~~. 
.

Taiwan . 
.

-. . . -
. .. . 

-

Kim was a long-lived storm with 44 warn - —
~ ~~~~~~~~ . ‘ - 

• , ..-

in gs issued during a 12 day period. Guam .. • 
.~~ ‘ ‘

sus t a i n e d  modera t e p rope r t y damage when Kim ~~ _ 
. - -

~~~ 

- ‘
~~~~~ 

- - - -

c ros sed  t he i s l a n d  as a st rong t r o p i c a l  .- 
- - - 

- - - — &

storm. Luzon , however , repor ted 55 drownings 
- 

. • /~ ‘a . . ~
due to widespread flooding. In Manila , a ~~ ‘. - 

• . a
f i re in  a ho t el , c a u s e d  by a l i g h ted c a n d l e , ‘ •

d u r i n g  the he i ght of the s t o r m  r e s u l t e d  in -1’
dea ths. Minor damage occurred at Clark AB FIGURE 4 -29.  1n~kMed photog’iaph o~ Typhoon K~m 54th
wi th 

- 
a roof blown from a school building and 770 hit (57 rn/see) aeuids about 2 0 houn s be~okc taatd~attfalling trees causing other damage. One ship on the Ph~LLpp-tnat I~tand~, 72 Wovembeju 7917 , 2 2552 .

was repor ted sunk while another went aground ~pp~p mageay (
as Kim exi ted into the South China Sea.
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LUCY

l u c y , the 10th typ hoon , w;as in most re- reconnaissance aircraft were sent in to
spec ts a t~~; -i-; al w i n t e r  season storm. Pevel- investi gate further. Early on the 28th air-
opment we- ~l i f f i c u l t  and near the equator craft found a 997 mb surface pressure center
while r cc i I r u I t I I r e  occurred a t  a low latitude , wi th 30 kt (15 m/Sec) surface winds and 45 kt
An uT t ulsuul 4- y c l It happened during the deve l- (23 rn/See) fli gh t l e v e l  w i n d s  a t 1500 f t ( 4 5 7
opment s t I ge when the sv—t em di vided into m). JTWC thus issued their first warning on
tw o dist u rb Ir ,ce-i and then recombined 2 days TU 20 at 2806092. Six hours later the
later . d e p r e s s i o n  c r os sed t he sou th e r n  co as t of

Ponape (WMO 913-1 8) with only 10 kt (S m/sec)
‘as with the previous typ~ oon (Kim ), su stained and 25 kt (13 rn/se t ) gus ts  re-

I.ucy s birth w a s  a “doub le vort ice ” dev elop- ported. These unexpectedly weak surface
mcnt Itattern d i scu s sed by mait y -authors. The wi nds supported prior aircraft reports which
ear l  i e s t  a c c o u n t s  ut trop i cal storms occur- observed rnaxi num winds at  f l i ght leve ’ , not
r ing s i m u l t a n e o u s l y  on both s ides  of  the s u r f a c e .
equator are described in a book “The Law of
Storms ” by Reid (1849). In this particular On the 29th TD 20 split into two distur-
case the tropical cyclone in the Southern bances I1 Tae went northwestward and the other
Hemisp here ne ar equatorial troug h (N i l) de- west-southwest around the Truk Islands (Fi g.
ve l oped first and w a s  well oat its w a y  to 4-31 ). this split occurred when increasin g
maturity bef ore Lucy fo rmed in the Northern amplitudes in the mid-latitude long wave
Ilemisp here NET . The expanding circulation patt erns strengt hened the subtropical , mid-

~ahout the Southern Ilemi sphere TC 24-7 7 troposp heric antic y clo it e which was positioned
(Steve) strengthened the westerly flow along no rth of 11) 20 . The pressu re gradient be-
the equator increasing the horizontal shear tween 11) 20 and the high p r e s s u r e  c e l l  gene r-
along the Northern 5-hemisp here N i l aiding the ated 45 kt (23 nt/see) easterl y flow a~ 500
devel opment of l~ucy (Fig. 4-30). On the mh . The resulting int &-nse , hori:on tal shear
26th , 33 kt (17 rn/see ) gradient level winds produced enoug h vo rt i cit y to induce a second-
we re 140- le rvu-d lit i ;a raw ;a (WMO 91610), an iiry circul ation system just north of TO 20.
island about 75 aim (139 km) north of the AS they Sepa rated , bo th systems weakened as
equator. W ester lies extended above 500 rnb their ener -y sources also became divided.
an d c r ea t ed an ex t e n s i v e  h or i :on ta l wi nd
shear t roug h north of the equator. Iinoug hi Because the northern system was gener-
cvc lonic spin was imparted over the Marshall ated in the mid-tr oposphere , it was reflected
Ixi and lare la that the n e a r b y preexisting d i s -  on t he su r f a c e  o n l y  as a weak  d e p r e s s i on .
t u r h ance  he g~a rt to develop. All factors for Infrared satellite imagery identified the
fu rther development WI-re present therefore , n o r t h e r n  sp lit as hav ing mo ie activity at
at 271)h00 a Tropical Cyclone Formation hig her levels. A i r c r za~ t and synoptic data
A lert was issued. i-- i ic a ted better organi~~iati on in the southern

sp i it - The nor th ern sv-u t em reached a maximum

- 
A large mid - tr oposp he ri ant ic yclon e forward speed of 20 kt (3 km/hr) as the preS-

domina ted the subtrop ical western Pacific and sure gradient peaked This rap id movemen t
concen t r t t ~~d strong trade winds north of the
de p r e s s i o n . The s v s t e ~-u soon began acceler-
a ting westw;I r I~ as  it neared the antic s- clone ’ s • •

so ut h e r n  dom a i n . ‘4vn o it ic data indicated an . . 
‘

increase in c i r c ul i t  ion si:e and satel l i t e
imagery showed be tter organization. Weather ‘ . -

- • .
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FIG UR5- 4-30. °V-,ubtat l’ I- ~~I’ I i- c -i ” . Liacui ii iecn -in hats
~o’ama-taI’e i~~~)at -if l  that -‘Jct thl an ( 4 ,5/ p h~-nr NE T between
K4445jata’(n and )hafuno wh~1e TC 24 -77 (St -a- a ’, all -a t  FIGLIRU 4 - 3 1 .  Luca/ dus -uiq an ianuiuatl SF—t at coa1~~gu-
ma~tuxs -tij n ti Seu-tha”an Ill -m I ty l I t  NET , 25 Mot’embat ri rutt on while oves the Casot~re It (ands , 29 Nosernbe i
7 977 , 27782 . (5-JIM A -S Ima)I -T s ( 7 971. 2 72 52 . ( VMSP -imagesai (
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pluaced t h e  secondar y  d i s t u r b a n c e  w e l l  ahead leve l  d i v e r g e n c e  in a l l  q u a d r a n t s  - Aircraft
o f TO 2 0 ’ s p r im la r v  c i  r c u l z a t  ion . -‘a s the d u a l  r e c o a t n a i s s a a t c e  began repor t  ing maximu m winds
syste m moved westward a w a y  from the do rn ina t -  nearer  the surface , ind i c a t i n g  b ett - r ve rt i-
ing influence of t h e  subtrop i c a l  b i ght , hori - cal development. By this time Lucy attained
:on ta l shear zand induced v o r t i c i t s  diminished , ii m lax im um intensification r:ate of 20 kt (10
This resu l ted  in the nor thern sy s t e m ’ s d c c c l -  m / s e e )  per 6 hou rs  and s i a t e l l i t e  d a t a  re-
e rat ion and d iss  iplat ion - The so ut h e r n , vealed ~a I l arge , w e l l  d e f i n ed eye ( F i g . 4 - 32
pr imary , sY s t e m  soon caug ht  up to and absorbed
t he remnants of  the northern s u s t e m  100 atm hIs- the 3rd of Iccent ler , Lucy was again
( 15 5  kni ) no r thwes t  of  Wo lea i  A t o l l .  B 00092 he~ad i : i g no r t b t ~ e s t u , u r (  i~~ a s t r ong  w e s t e r l y
on the 1st of  December , TO 20 w a s  Ig lain a t roilgti h u t -an  c r e l l  ing another  weakness  in the
s ing le  s y s t e m  w i t h the same int e t s it y IS  it s I Iht  rI jl i - * l  ra i gu - . In 2 4  hours t he r id ge
m. as be fo re  the sp l i t ,  w e s t  o f  Lucy h a d  com p l e t e ly  d i s s i p a t e d .

Ni cv ’ s e a s t e r l y  s t e e r i n g  c u r ren ts  r a p i d l y
TI) 20 now began heading n o r t hw e s t w a r d  w e a k - r ied  under iIIC r e l s  ing p ressu re  from the

uarouin h the sou lt LII -estern peri phery o f  the aIhs - .a a i c i ng  t roug h At 1800: on the 3rd , a 115
s t e e r i ng  ;a nt i c v c l o n e  t owa r d a break in the kt (59 rn /see) m aximum intensit y was reached
su bt rop ic a l  ri d g e .  Dece le ra t i on  ari d i n t e ns i -  w i t h  a minimum forward speed of 8 kt (15 km/
h eat  ion progressed for the next 2 d a y s .  l i t  l it). i’ii t h in  t h ue next 12 hours , lucy  recurved
20 became Trop ical  Storm Lucy at 010600 : .  a head of the appr o a c hi ~~g tr ug h.
-\ircraft data , how ever , st i l l  i,tdicated t ltu at
the Storm W05 best developed in the middle The storm soon became completel y embed-
l ayers. This w:as again evidenced wheat Lucy ded in mid-latitude westerly flow and accel-
passed 25 nm (46 km) n o r t hw e s t  of  Yap ( lcMO crated northeastward. Lui:~’ wa s d o w n g r a d e d  to
91-1 13) which only experienced IS I t (S rn/sect trop i c a l  s t orm st age 4 8 h o u r s  a f ter rec u rva-
sus ta ined sur face  w inds  and a sea - level pres - tore - Upoer leve l s-ert i cal shear and ‘l ow
su re mi n i m um of  10 01 mh . l e v e l  cool , dry ent rainment became the sig-

n i f i c ait t  f a c t o r s  (o r  weaken ing .  Lucy w a s
Con tinuing northwestward , lu cy appeared eventuall y steered into a frontal zone and

to he heading for a rec urvature path . -\n in- became an extratrop ical wave wi thin the
tense , s hort -Wave  t roug h was  p a s s i n g  nort h of  bioundary .
l a c y , w i t h ian apparent  weaken ing  in t he sub-
t r o p i c a l  r id ge. But the t rough qu ick l y The las t  warn ing was issued at 071800 2 .
passed , trailing a migratory ~ant i c y c l o n e b e -  Lu cy ’ s e x t r a t r o p ical  t ransfo rmat ion extended
r ind and lu cy again took a m en - westward over several days since both p o l a r  and t rop-
track. Now headed for the Republic of the ical lair flow - s converged into the system.
Ph ilippi n es , Lucy attained typ hoon intensity lucy traveled eastward as a weak cyclone
at 020600: and continued to deepen Synoptic alon g the front and w a s  even tua l l y  absorbed
and satellite that a show-ed excellent u pper into a large , win ter storm system oter the

ce ntr:,l Pacific.

“ a

- 

~~:~~~~~
- - 

I

.
. I-—

F1C~hlRf 4-32 . Tu;’hu cam Luc i with 85 hrt (44 rn/arc) winds
and undc’aqo ng ta)/d datepeai ng, 2 Pecemtu’’a 7 977 , 22 752 .
(P5-ISP onhiQQki/(
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MA NY

M a r y , the 11th ari d final typ h oon of  the rid ge aao rth w est of the storm. By It i)i)1i on
t ’~ a r mll v u- ul across t he w i S t  C rat t’ ac if i c for is the 23rd Mary reached typ hoon i nt eras it 

~ 
is

,l . a y s  and covered 41)1)2 aim ( 7 14 5  km) , the s e e —  s a t e l l  i t e  d a t a  i n d i ca t e d  c o a t t i a t u i e d  i n c r e a s e
cun d longe st storm on record ion distance in outflow and formation of an es~ - . ‘ luarv

r a t  -- led. On the 1 1th of December s , t e l l  i t t -  slowed to 8 kt (15 km/ u n) anti cua rt inu aed naov -

d;a t .a detected a t r o p i c a l  d i — t u r h a r ice m o v i n g  Ln g /e i-t—a rorthwest for t h e  next 311 h t o r a r s
5111w lv  e a s t - t t o r t h e a s t w - a r d  a l t a r  i\ - l ’ ’ l  w h e r e  w h a l e  ia i t e n s i f ~~ing furt h e r .
w e a k  s i t - u - r i n g  c r i n r e a n t s  e x i s t t - ih. S t i u n i T i g  a _ _ a s  

-p r i m a r i ly  i t n i l a i e n c e d  ‘v the  w i n t e r  s e a s o n t  t he I i n s t  a i r c r a f t  r e c o n n a i s s a n c i - en -
w e s t e n l ies , which extended I l a  ila t l’ the sub- tered the storm at 0115: on the 24th land
to p i c s . I) u r iaa ~ the next few hours , s a t e i — reported II) kt (46 rn/see) maximum siirtl ac l-

lila- d a t a  m u  a u - I  s l ow  i r t t e n s i f i c a t  ion w - a n d s  arid ‘5 it (39 rn /se t- )  w inds - a t  ‘Ol) nib.
whil e a well de l i Tied cllnarn a shapu- d ci mid w .1 S I t  e l  I it e dat a a I so e St m a r  ted the storm
becoming evident (Fi g 4-33). ‘at n oon:  ~ ia l t e r i s a t ’  to lie 5 it (a9 rn/see ) . Ah aoa it fivi-
t h e  211 th a f o r na a t  on a l t - n t  w a s  a s s l I e l t . t i pper  hour-s l I te r , Ma r s -  began  t i  decele r a t e  w h i l e
a i r  d i t , l  I t  500 mh i l l i i c i t e d  t h a t  1 s t i n g  fli’ a n l i l g  ii wi~ i h r a e s s  in the subt al l p a c I l  ridge.
m id - t no po—j ’ h l - a i c  s u b t r o p i c a l  n i 1l gu— i l l  u-ri  y- _I I lear t Ic 1 1  nail to m d l  no a-I twa ri arid ippt’a na.—d
to the wi-st of th ai’ Il i s t a i r h a r l c l - . ‘at l Ie- s am e  as thro u gh i e c a a r s a t u r e  w a s  be gi nning. (ow —

ime lit i i lt i ’a isi- m i d — l a t i t ude  500 mh t a ~~iug !i c u r , an u s - s i - I  o f ~ / l ( i mb sy n o p t i c  l a r l m d i -
w a s  .a p~a r I l I c h i n g .  Thc combined c h i t - c t - . o f  ca ned  the  m i d - l i t  lode w e s t , - r l i e - u  w c r e  I g r i n
t h i s  t ro u gh intl a su cu in g ant i c V c l I ’aie b i t e  n e c e d r l a g .  lhu sI ulit a  n~- i c a l  n i d gi— a g a  ar t  r e —
the s t o r m  product t l  x l  e . a d v  a i pp t - r l e v e l  d i v e t  e~~t ab I t s t a i d  i t  —i -l I ar id  M a r ’ , -  rcspondt - i  l’s-
gence and c r e a t e d  a well ic f i a a a -d - l i i  ft ‘w loop ing  I ue iw a se ,a n a , l  w a s  su abs eqai t -ai t  Is  ar t  -

chanir. el to the north. Further al i t ,n  i t  i - l Iut-Ta ~ i’d le liii rr o nt he n l v flow around the
c a t  ion appe a red 1 ike ly and the f m  I w a r n  i ng t ’a s I - - ran t i  g~~

- 0 !  I I  St tong • u a st w .a ri m ia - r a t  i ng
w a s  is suaed on TI) 1 it iU’li0~ ota t h e  Ill ii ant r e v s -  lone , he storm now mov id  south
i t o w e v e r , hul a the next 31 t a I l o r s , t i l t . S y s t e m s  - e’iuli, - ‘s t a,an I a t  S it 1° kill h a ) .  - l i t - I l i a c
bec iniri- I I r a . a s i - s t a t i o n a n y  ra t - I t  IO N V I I  as th u Ih i t a  ( I -  - 1 - 2 1  i i aad ac;a t c d M a r s  had cent irru ed
w i- t c r lit- s g nad riz i II y rece dt- d lo l l  mu. I t i  - to ir a t t l a s  I I~ na I l a t  / 1 51 V on I he 2 5 t h  a i r —

During t h i s  period tire -.v~~tem gr a- w I -  t e - - p c r a f t  reu u ’ n t r a .a i s saiac e ia t d iu ate a cent rh
a c a t  Storm st rcngt hi a s  1 ,1 1 a m a g e  nt a a r! a at CII p a u - s s a i  a e o f  94 mh w i t  Ia 111.1 5 imiam si u s t a  i aa t ’d
inc rease d o u t f l o w  t o  the i a l l n t h r . su r f.i~~t- w i n u l —  of 1130 it (SI m/s ec l - i a a s t

t h a n e e  hours  l a t e r , ( I t  n ih  A t o l l  S5 aim (1112
S h o r t ly  after 1201 ) : on the  3 1 s t  - t h e  km ) s o u t t i t - I s t  o t- ‘ a I a r v , recorded w inds of Ill

storm began tO li ct-I C rite west w a  r i .  (Ii, SOP it ( 3 1  -

mh t roug h to that- north hid moved a I. and
with a rid ge row des-cl op i rag no rt it o f  ‘ a l a  a V . M a r s -  -loom hu go n to  acce  It’ n a  t i t O  12 5-
flt i s  formation imparted westerl ’ ~t t - t n i n g  23 km/br ) t ow - l aths the w e s t - s o u t h w e s t  a l t aa Ig
flow south of the r r d gu- axis. ‘a l a n ,  a a - - .p I ’ n m l l t - h T h e  souith i- : s t e r a t  pen i ph- v of the  s t n e n g t h t -
a l a ul quickl y ac c el er a t t- d to 12 ii V2 km m l .  citing saibtrop ic a l  h i g h ~e 1l .  The resulting
On thi’ 2 ai uh ‘ t a r s -  turned T I— w a r d  ti n - w e st S t e e n  a i l s f l o w  at m i d — l e v e l s  p lus r a p id nrov i- —
nort iaw -est in response to a shal low m i d - h a t  a i-it - a l t  Ill thu- t s -p h ’ n  w e r e  ex p i - c ied  to  wu- a ke at
lode t roug h w h ich  w e a k e n e d  the s u h u r o p i t a l  ‘ t a n s - . ~ v t h e  i -t l i s a t e l l i t e  d a t a i n d i c a t e d
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FI Gu RE 4 -33 . Ma,uy du.~~ng tnit.iaZ devetopiieitt ned/i that
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M a r y  hid indeed weakened and Mary wa s  mios ri -

graded to a trop i c a l  s t o r m  A i r c r a f t  rec oar -

n a is s a n c e  at 03S7Z on the ln t l a  confirmed
corresponding sa t e l l i t e  data when hO it (31
rn /s ee )  su r face  w inds  were  o bserve d.

As Mary turned westward along the south-
ern boundary of the subtropical hi gh c e l l ,
the storm ucci -l er ca ted to 19 It (35 tum /hr( .
By the 2t t lr 5-lai r s- began moving wt -st -n orth w est

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ward in response to another t rou gh i n d uced
weakness in th e subtropical rid ge. Mary
again slowed due to the we :iki- r steering
currents. Satellite dat a once a g aun iaidr -

cited i n t e n s i f i c a t i o n  (Fi g. -1- 35 ) - -‘as the
t rough  moved r a p i d l y  ea st w a rd , the suh t rop-
i c u l r i d ge a g o  in strengthened north of the
storm and 5- han s - tu rned west - s c - u t hw e s t w - a r d  and,. 

.
- -

.- began to weaken for the second time . ,\ccel-
c r a t i n g  s t e a d i ly  M a n y  attained a IS it ( 2 - S
km /hrr ) forward niovement :ani con t ia t ued  to

I~~ 
w e a k e n  as deve lopmea m t bec ame r e s t r i c t e d  by
the expanding rid ge.

Ma ry  cont inued h e r  w e s t w a r d  movement for
the next several days. Weakening slowly, the
s to rm  w a s  downgraded to a tropical depression
at oooo :  on the 1st of Janua ry . The system
maintained 30 it (15 rn/see) winds un t i l  sos--
ing over the cen t nil I’h (Ii pp i nes nreu a r I eyt 1,

a • Gn il f. Satellite data indicated rapid 2 i s -
si p a t i o n  over land with the final warni n g
issued at 1800 2 on the 3rd . Mary turned
sharpl y southward ox-er the I ’hi lipp ines whear
the stronr g nort heu ast monsoon was encoraniter ed ,

— 
win -h aid e -h rap id  d i s s i p a t i o n .

.1 - ‘a ltho ugh Mary was not the longest lived

~~ 

storm on record , the 401)2 nrm (4-l 5 km) di--
t ance trave l ed was the second longest. Wheat
is a l s o  a t o t e w o r t h y  is t h a t  no in iunies  or

- 
, n a n o n  dannage resulted darning at s long journey

e n o - s  the western Plic i fic. ‘a la m y w a s  i n deed
I f itt u ng end to a most unu sua la 1 t rep i c r I
ivc lone year.

a _ _ _ _ _

FIGW ~E 4-35. Masy at 50 Itt (2 6  mloatc) 4~ntena4~ty and
~toauty deepest~arg batween Guam and Tsaak , 2E VtCCII,65/i
7917 , 213e2 . (l~4SP ~magr/iy i

50



2. NORTH INDIAN OCEAN TROPICAL CYCLONES of Ben gal , traversed southern India , regen-
er at ed in  the A r a b i a n  Sea , looped while reach-

liuring l9~ - there were five tropical ing typhoon st r e n g th , t hen f i n a l l y d i s s i p a t ed
ct-clones in the North Indi an Ocean (Table 4- over southwestern India after traveling a
h). These occurrences were clima tolog i c a ll y total of 1387 rim (2570 km), II 22- 77 was the
consis tent; two in the spring and three in next and largest cyclone this season, It
the autumn . Ihowever , these cyclones persisted became the third and most destruct is- c Storm
nnuch b anger and were more intense than normal, to hit India, Because of its strength and
IC 2 l-7 , f o r  examp le , developed in the Bay devastating impac t , TC 22 -7 is further dis-

cussed in the fol l owimi g indi v idu a a l sumnr ar .

TABLE 4—6. FREQUENCY OF NORTH INCIA N OCEAN CY LONES BY MONTH AND YEAR .

~~ YEA R * 2 F M A H J J A S 0 N D TOTAL

0 0 0 0 0 0 0 0 0 1 1 0 2

1972 0 0 0 1 0 0 0 0 2 0 1 0 4

1973 0 0 0 0 0 0 0 0 0 1 2 1 4

1974 0 0 0 0 0 0 0 0 0 0 1 0 1

1975 1 0 0 0 2 0 0 0 0 1 2 0 6

1976 0 0 0 1 0 1 0 0 1 1 0 1 5

1977 0 0 0 0 1 1 0 0 0 1 2 0 5

AV G  0.1 0 0 0.3 0.4 0.3 0 0 0.4 0.7 1.3 0.3 3.9

*1971,.1974 REPRESENT BAY OF BENGAL CYCLONES ONLY
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IC 22-77

IC 22-77 was the most devastating storm (7 km/hr) movement. It was now intensif ying
in the Indian Ocean since 1971. It developed at the rate of 30 kt (15 m/sec) per 24 hours ,
115 kt (59 rn/see) winds and inundated South- primarily in response to the divergent south.
eastern India with heavy rains and hi gh seas . wes te r l y  f l o w  p r o d u c e d  by t he uppe r  level
TC 22 - 77 occur red  d u r i n g  the au tumn monsoon t roug h above the approaching cyclone. IC 22-
t r a n s i t ion p e r i o d , when cyclone developmen t 77 attained typ hoon streng th by the afternoon
is mos t f a v o r a b l e , and became the o n l y  st orm of  the 15t h , and by 0 6 2 9 2  on the 16t h sa tel-
to attain typhoon strength this season in the lite data revealed an eye ,
Bay of Bengal.

For the next 2 days . IC 22-77 t r acked
Me teorolog ical satellite first located north-northwestward at an average speed of 9

IC 22-77 during the morning of the 14th of kt (17 km/hr) while continuing to strengthen.
November as a weak dis turbance , a p p r o x i m a te l y  By the 18th , i t began  to dec e l e r a te and was
150 nm (278 km) southwest of the Nicobar intensifying 10 kt (S rn/see) each day,
Isl ands. Five hours later new satellite data Successive satellite pictures showed ti gh t er
revealed be tter defined banding which m di- banding fea t u r e s  w h i l e the eye became more
ca ted increased organization. Ihis prompted distinct (Fig. 4-36). Approximately 75 nm
the i s s u a n c e  of  a f o r m a t ion a l e r t the same ( 140  km ) f rom t he In d i a n  coas t , Ic 22-77
day at l3lOZ. I-leading due wes t along the reached a maximum intensity of 115 kt (59 m/
sout hern  p e r i p hery of the mid-troposp h e r i c  see) . Jus t p r i o r  to l a n d f a l l , IC 22- 7
sub tropical rid ge , the disturbance quickly accelerated to 9 kt (11 km/hr) toward the
accelera ted to 13 kt (24 km/hr) , while north-nor thwest. At 11002 on the 19th , the
steadily intensifying. Later satellite and storm struck with sustained winds of 105 kt
synop tic data supported a well developed (54 rn/see) and an 18 ft (5.5 ml tidal wave
cyclone of abou t 40 kt (21 rn/see). At 08002 along the coast of Andhra Pradesh about 40
on the 15th the first warning was issued. A nm (75 km) south of S’ijayawada (WMO 43181).
post analysis showed that IC 22-77 was rap- IC 22-77 then turned northward over flat
i d l y  d e v e l o p i n g  durin g this period, farm lands while weakening slowly, and  t he

final warning was issued at 2 000 Z on the
Ever since IC 22-77 was first detected , 19t h .

an Uluper troposp h e r i c  t roug h was  f o r m i n g  over
nor thern India. By the lSth this troug h was The combined winds , seas and r a i n s
f i r m l y  es t a b l i s h e d  and ex tended ov er cen t ral  g enera ted by IC 2 2 - 7 7  k i l l e d  n e a r l y  10 ,000
I n d i a , cre ating a break in the subtropical people , lef t hundreds of thousands homeless
r i d ge. As the cyclone neared India , i t began  and dev asta ted l ands  tha t produce  roug h l y  40
movin g northwestward toward the troug h in- per cen t of India ’s food gr ains. The tidal
duced break . This break also weakened the wave was probabl y t he s i n gle most destruc-
m i d - t roposp h e r i c  an t i cyc lone  and conse quen t l y  t ive fo rce  a c c o m p a n y i n g t he storm . I t pene-
reduced the s t orm ’ s ste e r i n g  flow , and as a trated 10 rim (19 Im) inland and washed away
result , IC 22- 77 steadily slowed to a 4 kt more thsn 21 villages.

FIGURE 4- 36. Im~~Med p4IOtOgFtapII o~ IC fl-il at ,iizxArmum Lir*ern&Lt*jo~ 7 7 5  ~t (59 .f~ec) ,  It Noveiu.bex 1911, 16h Z. In the A*ab-a~a,t Sea
TC 2 7-11 auWi 65 kt (33 ii/~~c) .uàrd~ eoi~ tetiitg a Loop bt~o*e
~t~4hA.ng ~ouLi,.~~tis,i ImdLa. ( N O/iA - S 4JIwagen ~i ~-r tom FLEWIAFAC
&t~tLand , MV)
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3. CENTRAL NORTH PACIFIC TROPICAL CYCL ONES
No tr opical cyclones developed over the

central North Pacific during 1977 (Table 4-7).

TABLE 4-7. FREQUENCY OF CENTRAL PACIFIC STORMS BY MONTH AND
Y E A R .  ( N U M B E R  IN  P A R E N T H E S I S  I N D I C A T E  STORMS
R E A C H I N G  H U R R I C A N E  I N T E N S I T Y )

_________ _______ ________ _______ — N OV-
_________ 

JUN JUL AUG SEP OCT DEC

1967 0 0 0 0 1 0

1968 0 0 2 0 0 0

1969 0 0 0 0 0 0

1970 0 0 1 0 0 0

1971 0 1 (1) 1 
— 

0 0 0

1972 0 0 3 (1) 
— 

1 0 0

1973 0 1 (11 0 
— 

0 0 0

1974 0 0 2 (1) 0 0 0

1975 0 0 0 
- 

0 0 0

1976 0 0 0 1 (1) 0 0

1977 0 0 0 — 0 0 0

AVERAGE 0 .2(.2) .8(.2) .2(.1) .1 0
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CHAPTER V — SUMMARY OF FORECAST VERIFICATION DAT A

1. ANNUAL FORECAST VERIFICA TION p r e v i o u s  y e a r s .  I h i s  same i n f o r m at ion  is
dep i c t ed g rap h i c a l l y  in  Fi g u r e  5 - 1 . A compu-

a . POSITION FO Rh C\ S I v r R l r lcA r IoN tation of closest distance to the best track
(ri g hu t am ng le e r r o r )  is  a l s o  c a lc u l a ted .

Forecas t posit ion i - at a a u i t l 1 a l warni - Rig h t a n g l e  e r r o r , grap luuca ll y depicted in
ing times and those It 24- , 4 S -  , zand 72-hour l-i gure 5-2 , is a measure of abili ty to fore-
times are verified ;ag ain i st the hi-st t a-ack. cas t the path of motion wi thout regard to
I’ositions for dissipated or extrapolated speed. In the Indian Ocean Area , no 72-hour
s t o r a m m s Ire n o t  t- e n - if je d, In addition to thie forecas ts are ayailable for verificati on ,
overall v e ri f ications depicted in l~ahle 5- 1 , and no attempt is made to segregate storms

— a s cpaa; at e verification for only Pacific Area by i ntensit y . Error statistics for this
typ hoons is computed. This ini formnat ion is area are summarized in ba h l es 5-2 and 5-3
listed in Table 5-2 , for comp:aris on with and Figure 5-3.

-~~- 1.1 S—I INC ANNUAL AVE RAGE PO5Lt3OI~ FOROCAST
ER R OR 005 I ROFICAI. CYClONES

WiSTERIa MORN £ nCmFaC” mIaDno21 OCEAN”*
21—OR 4+— am 72—O R 24—s i 1+—OR

1950-58 00
1959 .11 i ’ ~~~~~~ — ——
1960 177 354 - — —
0960 106 27 *. — - —

0962 ala oam 06 ——— ——
1961 127 246 37 1
1964 133 201 419
1965 051 003 400
0966 136 2+0 132
1961 025 2 16 114
196+ 105 229 332
0969 011 21’ 01.9
1970 90 1+0 2 02
nail so zo o isa 220 410
III m o  245 3+2 193 233
I9’l 102 193 215 203 305
1971 III 200 351 137 23+
mo ms ala 219 412 115 220
1976 0 17 232 n36 138 25*.
IO~ ’ 140 066 590 2 2 2  192

‘FORECAST posnTno aaR 10+11+ OF 35°I$ 11060 901 atRaFuEs .
~~~~ 1501100+10 ONLY WH OLE 515115 OVER 75 10+1117

“ I*7i-i974 DOES 1611 I+ICUIOE ARABIAN SEA

TABLE 5- 2 .  1977 JTWC ERROR S7J304ARY FOR THE WES T ERN NORTH PACIFIC

WARNING 24 HOUR — 
40 HOUR 72 HOUR

POSIT RI ANGLE 0 FCSI iT AnOGS,E $ SCSI RI MOLE H FCST RI ANGLE
CYCLONE ERROR ERROR WR560 ERROR ERROR WiNGS ERROR ERROR WiNGS ERROR ERROR 1.RNGS

0. IS PATSY 55 36 25 000 77 17 84 54 9 163 127 9
2. TO 02 20 10 6 167 03 2
3. IS RUTH 19 16 14 92 72 10 290 117 6 004 447 2
4. TO 04 46 31 6 21 0  70 2
S. TI SARAH 22 2 21 119 70 17 121 03 13 129 94 8
6. TI THELMA 06 9 21 97 58 17 200 0 34  13 253 157 9
7. DY V!RA 14 8 18 121 72 14 174 123 10 180 162 6
0 . IS WANDA 27 17 17 129 84 13 278 063 9 446 235 5

• 9 IS AllY 38 19 16 201 Si 12 446 145 8 755 285 3
10. SI’? BABE 17 II 36 144 95 32 279 192 28 458 324 23
11 . TO CARLA 53 26 9 111 66 5 274 33 1
12. II DINAH 19 13 38 159 106 34 396 254 30 613 398 25
03. IS EMIIA 32 06 21 200 105 17 365 146 13 431 185 8
14. IS LiNDA 26 04 9 220 82 5 454 046 1

• 15. TI CILDA 39 22 30 130 58 26 198 86 22 295 139 18
16. TO HARRIET 26 03 09 198 020 05 376 197 11 757 375 1
17. IV IVY 40 22 24 186 77 20 330 167 16 408 241 12
18. TI JEAN 27 14 20 239 144 14 489 288 8 1007 775 1
19. IV ian 16 10 44 111 57 40 239 129 36 32 7 186 32
20. IV LUCY 33 18 39 078 97 34 330 072 30 543 255 27
21. TI MARY 34 23 59 135 86 55 256 140 47 299 132 33

ALL FORECASTS 29 17 492 148 83 401 283 157 310 407 228 228
IYPHI3ONC ONLY° 22 14 301 140 80 273 266 156 232 390 232 180
014HILE WINOS OVER as KNEllS
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INDIAN OCEAN FONECAST ERRORS

SOC — ~~~~ — — ~~~~~~~ - — — — 205

4*1+1 -
lOG ~~II7O

J OG ~~ — — — 
700

7O C — — — — — — 00

~~~~~~~~~~~~~~~~~~~~~~~ :,~ :~~~~

FIGURE 5-3, Meam uec.to~ eR*e~ ~o’i ~ht imd~an Ocean Ateg;
nwalbeA 06 ótCRmB (

TABLE 5—3. 1977 iNC ERROR SUW(ARY FOR THE NORTH INDIAN OCEAN

WARNINGS 24 HOUR 48 HOUR
POSIT RI ANGLE 0 VCSI RI M’GLE 0 FCST RI ANGLE I
ERROR ERROR WRNGS ERROR ERROR WRNGS ERROR ERROR WRNG S

TC 17—77 31 31 4 127 122 2
TC 18—77 21 21 6 92 85 4 270 250 2
IC 19—77 45 44 5 77 73 3 122 68 1
IC 21—77 41 29 19 153 108 15 371 250 11
IC 22—7 1 30 29 10 96 74 8 182 161 6

ALL 35 30 44 122 94 32 292 214 20

b. INTENSITY FORECAST VERIFICATION li te analysis techniques have resulted in a

- - low ini tial position intensity error (4.8 kt)
Intensity verification statistics over the past four seasons . This in turn has

for tropical  cyclones a ttaining typhoon con tributed to smaller 24- , 48- , and 72-hour
intensity are depicted in Table 5-4. Adher- intensity forecast deviations from the JTWC
ence to a standardized pressure-height versus best track.
wind speed rela tionship and improved satel-

TAILE 3—4. JTWC ANNUAL AVEPAGR IIITmISITY FORECAST ERROR

WESTERN *1118 PACIFIC’ INDIAN 0010J.J**
WARNING WARNING
POSITION 24-HR 48-HR 72-HR POSITION 24-HR 45-HR

1971 7 16 21 24 —— —— ——
0972 9 14 20 24 13 15 12
0973 7 16 20 28 8 15 20
1976 4 11 05 20 0 8 18
1971 4 13 18 20 7 16 18
1976 5 12 19 22 5 10 15
1677 6 13 20 23 8 23

AVUAC! 6 14 19 23 6 12 18

*708 TTP110011S O1II.Y
“ 1971—1974 0085 NUT 111C1,00E ARAILAS SEA
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2. COMPARISON OF OBJECTIVE TECHNIQUES c•  TESTING AND RESULTS

a. GENERAL I t is of interest to compare the
performance of the objective techniques to

Objec tive techniques have been each other and to the official forecast as
v e r i f i e d  a n n u al l y  s ince  1967 , however , year- well . This information is listed in Table
to-year modifications and improvements s - s  for Pacific typ hoons on ly  and in Table
preven t any long term comparisons of the 5-6 for all Pacific forecasts.
various techniques. The analog techni que
p r o v i d e s  three  movemen t fo recas ts , one for In these tables ‘X -AX IS ’ r e f e r s  t o
s tr a ig ht moving storms , one for recurving the techniques listed horizontally across the
Storms and one combinin g the tracks of top,  w h i l e  “Y-AXIS refers to those listed
st r a i ght , recurving and other storms that do ver tically. As a matte l- of explanation , theno t mee t the c r i te r i a  as s t rai ght or recurving example shown in Table 5-5 compares TYFC to
analogs, however , only the combined is listed 1CM . In the 75 cases available for I ompari-
f o r  v e r i f i c a t ion . The ana log  techni que a l s o  son the average  24 hour  vec tor e r ro r  f o r  TYFC
provides an in tensity forecast for each warn- was 136 nm , w h i l e  tha t f o r  TCM was  1 28 nm .
ing posi tion. The dynamic objective technique The difference of 8 nm is shown in the lower
employs the steering concept of a point vortex r i gh t.
in a smoo thed large-scale flow field. A new
te c h n i q u e , the tropical cyclone model exe- Figure 5-4 compares JTWC intensity fore-
cu tes bas i c  e q u a t i o n s  of mo t ion , compu tes cas t e r r o r s  wi th the ob j ec t ive  techn ique
streamfunctions and displays the location of forecast errors . Only TYFC (TYFN75 combined
minimum streamfunction center every six hours analog) and FCSTINT intensity forecasts were
to 72 hours. An intensity forecast scheme is verified this season. All forecasts were
based on statistical regression equations of verified against JTWC best track intensities.
analog storms. The number of cases verified were :

b . D E S C R I P T I O N  OF OBJECTIVE TECHNIQUES FORECAST 24HR 48HR 721-IR

(1) TYFN7S-Ana log program which scans JTWC 401 311 228
h i s t ory tapes f o r  storms s i m i l a r  ( w i t h i n  a FCST INT 312 2 4 6  18 2
specified accep tance envelope) to the instant TYFC 293 234 172
storm. Three 24- , 48- , and 72 - hour  f o r e c a s t s
are provided. In addi tion , 24- , 4 8 - , and 72- Statistics are only available for the Pacific
hour in tensity forecasts are provided, area,

(2) MOHATT 700/500-Steering program
which advec ts a point vortex on a preselected
analysis or smoothed prognostic fields at the
designa ted upper-levels in 6-hour time steps
throug h 72 hours . Utilizing the previous 12- KTShour  h i s tory posi t ion , MO}IATT compu tes the
12-hour forecast error and applies a bias 

~
3FCSTINT

correc tion to the forecast position.

30
(3) TCM-Tropical Cyclone Forecas t 28,,~4’~ 31

Model is coarse mesh (220 km), wi th the
digi t3 zed storm warning position hogused at
850 mb level of FNWC Global Band Analysis
utilizing wind and temperature fields. JTWC

across north or south walls , and east/west
boundaries are cyclical.

Boundary condi tions permit no mass transfer 20

(4) PCSTINT-In tensity forecas t pro-
gram which utilizes statistical regression
equa tions to provide 24- , 48- , and 72-hour 10forecast intensities.

(5) 12-HR EXTRAPOLATION-A t rack
throug h c u r r e n t w a r n i n g  pos i t ion and l i - h o u r
old preliminary best track posi ti on is
linearly extrapolated to 24 and 48 hours. 0

(6) HPAC-Mean 24 and 48 hour fore- HiS 24 48 72
cast positions are derived by averaging the
24 and 48 hour positions from the 12-HR
EXTRAPOLATION track and a track based on
climatology. UGURE 5 - 4.  ( I  ~,attson ~ ~.~te.u~-ty 6o~~ca~6t efl..

1to-ta

~o’a the Pacc o+ c aaea.
(7) INJA FI74-Ana log program for North

Indian Ocean, Similar to TYFN7S , except
tr acks are not segregated.
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TABLE 5—5. 1977 OBJECTIVE TECHNIQUES FOR WESTERN NORTH PACIFIC TYPHOONS (ALL FORECASTS)

24-HOUR

1ii ~i~ 
STEP }IPAC 1CM TESt MH7O 1-0150

JTWC 303 144
144  0 

-t
XTRP 289 143 289 149 1NUMBER X —AX I S

149 149 0 I liE I TECHNIQUE ’
CASES ERROR

HPAC 278 142 278 l4~ 278 131
141 —O 141 —6 14 1 0 I I

I 1-AXIS ERROR
1CM 88 138 86 137 33 132 38 132 TECHNIQUE SIFFERENCE I

1 32  —6 Ill —~~ 14 — ) 112 0 I ERROR I y— x 
4

‘— — .5———-—— —
TYC 2-~ 45 2.2. 152 246 32. 1 I -II :  I 23t -

2 147 —5 13 7 4 12.2 0

80470 2 2 2  1 4 3  220 144 214 136 72 112 197 l~~l 22.2 I+~2
162 21 161 17 160 2, 146 19 III) 19 162 0

50450 189 142 187 13+’ 182 13+’ ~7 117 I3- ~ 42 189 159 189 154
1)4 12 154 S 153 18 133 17 158 6 154 —5 154 4

48-HOUR

JTWC STEP HPAC 64’-I TYFC 7-13370 7-0+50

JTWC 253 175 I —275 0 JT. 1—OFFICIAL J T 1  SUBJECTIV E FO RECAST I
I XT RP-I2- HOlJll EXTRAPOLATION

STRP 262 27 4 242 306 HPAC-MEAN OF STEP ANn) CLIMATOLOGY
306 33 306 0 1TYFC-TY FN7V (W EIGHTED CLIME)) COMBINED I

I #047O—MOIIATT 700-MB PROC
EPIC 234 270 234 102 233 265 50—W)H1Vrr 500—MB PROC

16) -6 165 -38 265 0 ~TCM-1ROPICAL CYCLONE ~~DEL

TCM 64 304 63 317 62 280 64 255
255 -103 257  —60 256 —2 5 255 0

1YFC 207 277 206 316 204 263 ~6 245 207 2h~2 6 1  — 1+ ’  261 —55  258 — 6 2 7 8  33 261 0

7-0170 188 274 187 297 182 253 52 236 168 246 188 337
3 + 7  6+ 337 40 335 82 321 86 329 82 337 0

141453 156 276 5, 300 152 253 69 235 142 245 158 333 156 322
122 66 322 22 321 68 335 100 324 79 722 — 1 1 322 0

12-HOUR

E(~~ ~~~
JTWC 194 393

393 0

TrM 38 509 38 454
454 — 5 6 .54 0

TYFC 161 395 36 462 162 362
363 32 445 — 1 6  362 0

80470 137 402 31 429 128 11,4 142 564

561 160 557 12* 56 3 197 564 0

50450 121 407 29 443 111 364 124 543 126 520
529 119 594 151 527 163 520 —24 520 0
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TABLE 5—6. 1977 OBJECTIVE TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

24-HOUR

JTWC STEP HPAC 1CM TYFC 511170 511150

JIWC 401 348
148 0

STEP 381 148 381 155
155 8 155 0

HPAC 366 146 366 154 366 149
149 3 149 5 149 0

1cM 99 135 97 136 93 134 99 138
138 3 139 3 137 3 138 0

TYFC 317 152 315 160 310 151 32 134 317 157
157 5 157 2 157 6 138 4 157 0

511170 287 145 283 152 277 146 78 138 252 152 287 167
167 22 166 15 166 20 148 11 168 16 167 0

511150 245 346 241 154 236 146 73 134 217 152 263 167 2 4 5  163
163 17 162 8 163 17 144 10 57 15 164 —3 163 0

48-HOUR

JTWC XTR2 HPAC TIll-I TYFC 511470 511450

JTWC 311 283 
~~1283 0 JTWC—OF FICIAL JTWC SUBJECIIVE FORECAST

I XTRP- I2-HOUR EXTRAPOLATION
XTRP 297 282 297 318 I HPAC-MEAN OF XTRP AND CLIMATOLOGY

318 36 318 0 TYFC-TYPN-TYFN7S (WEIGHTED CLIMO ) COMBINED!

I M1170-WnHATT 700-MB PROC
HPAC 288 278 288 314 288 276 IMH5O—MnI4ATT 500—MB PROD

276 -2 276 -38 276 0 I TCWTROPICAL CYCLONE MODEL 

TCM 70 290 69 307 68 2 7 3  70 262
262 —27 264 —43 263 —12 262 0

TYFC 251 286 250 326 248 27/ 60 251 251 280
280 —6 280 —46 278 1 274 23 280 0

7-0170 231 288 229 318 224 276 55 249 204 275 231 352
352 64 352 34 351 76 327 77 348 73 352 0

10150 196 290 194 323 189 277 58 247 176 276 194 353 196 341
341 51 340 17 340 63 336 89 342 66 343 —10 341 0

72-HOUR

.STWC TCM TYFC 50+70 50150

JTVC 228 407
407 0

TCM 39 505 39 450
450 —5 6 450 0

TYVC 184 412 37 457 185 391
392 —20 448 —9 391 0

10170 156 421 32 42 5 146 394 162 583
580 15 9 548 123 576 181 583 0

1+1150 138 424 30 439 127 397 142 569 144 351
355 131 590 151 553 1S6 351 —18 551 0
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3. EVALUATION OF THE TROPICAL CYCLONE 3. 1CM was often unable to track a
MODEL (TCM) storm to 72 hours , there fore output was not

comp le te, Reasons included model boundary
a. BACKGROUND limitations and loss of Clear de finition of

cen ter loca t ion wi t h t ime .
A p r i m i t ive  equa t ion t rop ical Cyclone

fo recas t model  based on o r i g inal work by c. 1CM VERSUS JTWC
Harrison and Elsberry and developed by the -

Naval Environmen tal Prediction Research Analysis of the mean vector errors of
Facili ty and Fleet Numerical Weather Central the 1977 tropical cyclone forecasts revealed
(FNWC) was in troduced for testing during the that the 1CM forecasts beyond 24 hours si g-
1976 tropical cyclone season. The model is a nificantly improved upon the official JTWC
fou r  l eve l , coarse mesh (horizon tal grid forecast used in the model initializa tion .
incremen t n o m i n a l l y  200 km), limi ted area This is depicted in Figure 5-5 (1CM vs. JTWC ,
(28 grid poin ts east-west , 20 g r i d  poin ts same warning time).
north-south), five parame ter model with cv-
clical boundary condi tions on the long itu- The 1CM had an advantage over the JTWC
dinal boundaries and no-flux conditions on forecast for the same warning time. It used
the latitudinal boundaries. Initial condi- the JTWC forecast for initial ization , then
tions are provided by the FNWC Global Band added the synoptic data (00002 or 12002)
NVA model. No interaction with large scale analysis which was unavailable to JTWC fore -
models occurs during the forecast period, In casters prior to warning issuance.
Augus t 1977 , a “bias inpu t vector ” based on
JTWC’s 12 hour direction and speed of move - A simil ar comparison was made between
men t forecast was incorporated in an effort the 1CM forecasts and the official JTWC warn-
to improve initial movement accuracy . ing produced after receipt of the TCM output

at JTWC. Both forecasts had access to the
D u r i n g  1977 , the 1CM was operable using same data base . JTWC also had the 1CM out-

the 0000Z or 12002 data bases when tropical put , recen t fix data and other aids, Figure
cyclone in tensity was 50 kts or greater, The 5-5 por trays the JTWC forecast significantly
official 0000Z and l200Z JTWC warning posi - improving on the 1CM (Same data base).
tions were used in the initialization of the 

-1CM. Final 1CM Output was received at JTWC In the latter comparison , a JTWC 0000Z +

approxima tely 10 1/2 hours after data base 24 hour forecast was matched against the
time, corresponding 1CM 12002 + 36 hour forecast ; a

JTWC 0000 Z + 48 hour forecast  was matched
b. COMPARISON OF 1CM 10 BEST TRACK a g a i n s t the c o r r e s p o n d i n g  1CM 12 002 + 60 hour

fo recas t .  A ma tch was no t p o s s i b l e  for the
Ta ble 5-7 summarizes the mean vector JTWC 72 hour fo recas t  since the 1CM did not

errors of the 1CM 24 , 48 and 72 hour forecast provide output beyond 72 hours.
posi tions as compared to corresponding bes t 

- - -track positions. Sample size was limited by The sample size was insufficient to 
-

several factors including: determine how well the 1CM forecast erratic
movemen t or recurvature versus nonrecurvature .

1. 1CM was run no more than twice daily
and only when tropical cyclone intensity was d. CONCLUSION
greater than or equal to 50 kt .

I t appea r s  tha t use of the 1CM as an aid
2. A l ow number of storms occurred in to the official JTWC forecast will improve

N3 S IPSC durin g 1977. the forecast. More stringent testing is
planned for the 1978 tropical cyclone season .

TABLE 5—7. 1977 TCM 24, 48, AND 72 HOUR FORECAST MEAN
VECTOR ERRORS

24 HR 48 HR 72 HR

ALL TROPICAL 138 NI-I 262 1104 450 NM
CYCLONES

NO. OF CASES 99 70 39

TYPHOONS ONLY 132 NM 255 NM 454 NM

NO. OF CASES 88 64 38
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4. PACIFIC AIEA TIOPICAL STOIM AND DIPIESSION DATA

TOO P ICA L STORM PATSY

06002 23 MAR 10 00002 31 MAR

4s p S n  n .,*C8 0*081*. 4. 14, ,~.14 5 3n,+36 t*s f  *0 ‘500* 7 4 4 4 3 C * S U  ?~~ ‘4nU i 1 0 6 3 4* 4 1
(*0064 346004 6544 U45 208,365

*3,44) 44 ~ 3 0354? , pusa n •IN)) 4)4! .344 P0*11 *34,3 64!
—4 3.58 Ib i , *L iS 1?? I S ~

— . , 
4.18 I0*.2 30 s.vi 36.3 .76 2~ 61 —s 0.76 *86 .73 -30 244 IS - — .- 

2330802 4.0* *65.06 3+? 3.84 362.96 2” 127 —b b .IN 144.16 30 is~ I4 .—

2460001 3.59 *6 4 .2 3  24 3,04 145.26 1’, II 0 4.25. I*...t ~4 144 I 9.48 •bd,26 3) 304 0
240*002 3,2* 386.23. 20 3.90 366.02 .3) 48 30 . IN 362.02 *9 203 0

— 24*2002 3.1 9 10..2( *5 3.44 364.96 3+) SI ~~ • .15. 302.86 *0 200 —b
2430002 3,08 ~oS.2( IS *,os. 184.1+33. 3 )  62 lb . 0.2* 301.06 *0 21. —36

24*0001 2,9’, 05.32 35 4.55. 364.97 ~ , 19 34)

27*0001 3• 4N 343 .2 2 35 3.9* O8I’SL in  19 — 5 5 .354 Ia-..*E 40 4! .34 8.2* £41.01 44 ‘IS IS 5,1* 354.93. 40 Ill 36
2746002 3,98 160.66 40 1.9* 380.52 3 ’ 0 I0 4.110 440.52 40 79 .4 0.28 3)8.51 *5 90 20 7.14 A4..41~ 40 10* 30
21*2001 4 ,48 ~bO.,0E *4 4.2+? 359.0+’ inn *7 — *4 4.78 345.32 *0 23 0 1.38 3 ) 4. 41  44 1* 24 .4.38 *4 3 ,0 6  Sb 07 4+3
2530001 4.2* 354.46 40 4,68 359.33. 30 38 —2 0 6.38 £46.12 *0 44 4 7.48 I4j.’#F 43* 10 38 0, 48 3 5 3 .3 + ’  06 71 *5

2000002 6.9~4 348.46 50 5_ i sO 358.93. 5) 36 0 1.0* *56.46 *4 6 iS 6.4* lbi, Ip 10 0* -‘B ‘1.~~~ 543.06 7* 5* 45
26*0001 4 ,453 3 5 0.1 2  45 4.34 388.32 5. *0 5 7.88 345.46 05 37 48 0.9* *52.43 70 10 So . 
2002002 6.74 757 .92 *0 6,68 380.32 5 1  38 *0 0,68 l5S,o7 *5 10 45 10 ,38 542.07 76 00 80 . 
2018001 7.054 554.61 34 7.28 157 .12 *4 13 £0 9.3 8 1b4,o( 50 *7 10 30.453 151 ,1+ ’ 64 III S 

2000001 7,3* 352.32 .30 7.3* 356.41 5-) 6 20 0.0* Ibj.s( 45 53 35 36.08 £41 .00 6% 60 40 , 
2946002 7,64 154.76 15 7,714 394.73. 3-, 4 10 0 .3* 152.o2 .05 54 I 5 — .—
2912031 0.29 145.12 244 8.4*  154.32 i’~ 137 IS +3.054 143,32 35 1,75 2 0 — .-
2940002 0,35 150.02 40 ‘0.254 £53 .31 .04 104 *5 30.954 I4O.~ 2 35 34,8 2 , 

3000601 0,45 154.36 20 0.08 153’.E 35 48 IS 10.7* 1S~~.12 35 *24 20 —— .— . 
300*001 0.74 153,76 20 0.474 352-06 3?? 309 to • 
3012001 0,84 351 .36 IS 9,54 151.92 30 05 IS • 
3010sOZ 0,9* 352,53. 15 9.ôN 351 .92 3’I 12 £5 • 

3iu00 02 0,0’. 151 .92 *5 30.0* 349.66 29 340 10 _ 

*46 t0”EC OSIS
10081*4 14—0* 48.*44 72 40

6068062 POOL CA SI 3.6400 5448 *00544 64*0 06344
*0(4*46 RI6HT 34567 76l)UR 3747451 77874 4*5451 327451
*0(8*46 0*641364.3+’ 01 8140 10404 11*74 1014!) 3963% 24*14
*0(8*4*1 *1.45 07 03740 3000* 5814 3*475 39*34 23*15
NUNI.6R 01 FOWICASTS 25 17 ‘0 9

TROPICAL DEPRESSION 02

00002 26 M A Y TO 06002 27 MAY

MIS ? 100C1+ 0*4*34,, 2* 54008 5 0 0 ( 6 0 5 7  *~ ~0uw F00+’C*SI 4~ 41006 10421*5?
(MOONS 208065 EW544o ~PosIt 0380 P0511 030+3 4*57 .180 POSIt 0380 04! 0174+) POSIT 0 3 5 4 ? )  *35! 03*?) *051! 8 3 7 4 4 )  3,4? *1 8-n

2600002 19,04 129.31 30 19,7* 120.96 30 13 0 11.4* I~~y.J( 35 200 5 — — .. — 
26o6001 51 .3* 029.12 30 Oo..N 129.01 30 42 0 23.754 340.52 .09 *28 I , 
2032001 02.29 329.62 30 ~1 .RN 129.42 3+? 26 0
2638002 03.38 130.22 30 23.28 159.97 30 38 0

2700001 24.68 130.76 30 04.5* 138.82 30 0 0 , 
210*001 25.6* 331 .512 25 25.64 131.90 25 5 0

*63. 2O”+’C*SIb
*06*144* 2*—N O *8—$R 72—540

*54(8*4*6 FO RECaST (0008 10*51 1078$ 05414 0874
*02,3*02 03044 7 0*4*3.7 66000 1011$ - 1 348 0*74 OWN
*0251*46 *000433002 0* .1540 (0*04 0*72 01+14 04475 0~~15
9~(H*46 01*5 05 .380 (*80*3 06!) 0NT~ 01+15 0,414
NUMOL O 05 FORECA STS 0 2 50 0
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T R O P I C A L  STORM R U T H

06002 14 JAN TO 12000 17 JAIl

34741 1400CR u*IONINS 24 HouR 34*81(62! 4! nU4Jw lO#tc*5I 14 $0016 5 4)6(1*4?
LRHOIS (RSIOHS 1,384)65 LR4~ 4SPOSIt .INI) POSIT 01540 043 WINO POSIT •ONO OAT W IN?) PO SIt 01540 4.45! •I$4) P0211 •3$L4 054 .35.6

*400001 36.04 118.91 40 15.74 316.41 30 34 .10 4.5.98 133. 16 44 180 —I S 30. 054 £11.02 80 4 7 3  *0 .9.0* 100.16 40 014 IS
1411081 36.854 116.86 58 16.0*. *30.11 33 13 .1* 18.8* 114,26 45 178 ~ I* *0 .74  *11.4+’ 58 40* 10 20.04 109.12 SI? 003 301418001 *7 ,753 116.41 55 17.30 110.11 35 29 •~ 0 19,44 113 .11 ‘S 2,73 .5 10.~ * £11.02 30 491 IS

10.88 116.41 OR 10.54 118.81 00 Ii 0 22.0* 111,73. 53 32 00 25,40 ‘18.52 50 80 28
09.30 1*4,12 60 19.44 107.12 03 28 0 22.954 119.21 40 85 *0 14.854 *21.03 49 *09 20

*511002 50.14 037.04 55 20.24 117.01 00 8 S 23.78 1*8.82 45 38 35 10.004 *1,7,43. 49 9* 251510001 21,0*3 117.36 SO 11.04 111.41 00 6 50 24.54 119 ,3*1 50 50 lb ~~~‘ • 

1000002 22.2’. 30 1.72 44 22.174 131.02 54 0 10 29.30 1,70.52 49 42 IS
23,34 118.16 40 23.24 118.31 45 02 £5 10.904 312.51 45 SR EU

0011001 24.374 118.72 *0 24.Oo 119.21 55 33 IS 51.0* 12.0,02 45 78 Eb~~~~~.—
1 010001 28,38 119.”2 3% 24.46 119.32 50 30 *9

1100001 26.4’. 120.6+’ 30 26,80 120.52 40 24 £0
1 1o0001 27.0* 121.76 19 57.48 121.06 35 03 10 . 
171 ,7002 20.34 123.26 10 20.574 123.52 14 20 5

~L( IO”LCASIS
0*041*6 24~ 44.? 40—504 7,7 544

*01443* 82 FOOCCAST ~~~~~ 09*30 9?NM 2900dM 0048$
*0(6*06 $I4IHT *004.1 (04500* 16530 1248 37740 447NM
051(43882 5.*GOflTUUI 05 0140 (*804 lORIS 1*475 114415 231+IS
*9243*96 l b S  05 gINO (4*00 41414 *5.15 *7,475 2)4415
NUMW1R OF W0Ø( C 0 STS 14 10 8 6

TROPICAL DEPRESSIO N 04

00001 05 JUT. 1)3 06002 06

01ST 70*01 0*05.186 24 414408 P ONIC*57 40 .404)0 FONIC*SI 11 HOUR FOHE L 0S?
(ROOMS €06064) 3.444U.45 3.0066)

POSIT 0100 POSIT W IN O 4451 0*40 *051! 01540 4)57 01540 P 0 4 4 1 1  WINO U S? 01544) *04*! 0j843 OS? olson
04400892 17 .78 113.96 30 *7 .94 116.16 15 31 S 19 .7*3 1*5,41 45 101 25 . ~~~— . 
0500082 18. 7* 112.93. 30 17.174 112.81 30 02 0 00,3* 109.66 ‘0 242 2 , 
05120.2 19.0* 111,11 30 09.38 111.5€ 30 - 34 0 .

~., 05*0085 28. 454 110.96 55 19.so 118.92 25 50 0

0900901 21.254 309,41 28 21.1$ *09.91 55 20 S
0009012 22,30 009.12 50 21.0$ 109.92 24 01 S . 

*3.4. P0”LCOSTS
0*08144* 2*—HO 40-Na 7,7—nO

*ot8003. 6096C*S1 (00*0* 468$ 11145. 0540* 048
*0243*02 0100$! 0*04.6 (*60* 335.8 7041$ 05151 05443
*0643*442 40000IITUU( OP 01110 (430*4)8 iRIS 4 3 1 4 w )  Os4IS 01415
*964383*6 01*3 06 .360 (8*04 IRIS 43* 15 044144 0l4 15
NUMOER 335 FO8IC*SVS 0 7 0 0

65
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T R O P I C A L  STORM W A M D A

06002 31 JUL 10 06002 04 AUG

451 -SI 700CR 0*803.,, 44 ‘0608 1-0621*4!  40 ,40U6 FU03~~* S )  *4 140)344 4 4 ) 0 0 1*5?
(NOUNS 3 *30065 LNI40.O S LUOUNS

POST1 034* ) POSIT 0154’ ) *355 UINU *051! 0104? OS! .INI) * 0 5 3 ?  *1540 054 0100 PO S t ?  015443 US? .351,?
31 06001 53.5* 340,96 36 23.24 140.R6 .3?? IV 0 ~~~~~~~ 1.1,32 ‘0 12!. 5 10.1.53 44 1.96 440 169 IS .1,.4N 141,02 68 207 IS
3112 001 24.053 *40.96 .30 23,64 340.51 .30 15 0 24,8* 1*0.02 .0 105 S 4*.,7, £38.12 90 4.4 34 27,254 135.01 60 520 40
333 0002 24.5*3 *40.06 30 25,074 141.22 30 37 0 16.66 1*0,46 ‘0 31 S 17.1* 439.34 54 411 IA 2.4.24 £36.93. 00 40 5  4’,

0100001 25.!” 140.4€ 35 24.94 140.32 40 39 5 50,4* 139,.6 45 Il4 20 10.1. £39.31- 65 431 40 31 , 454 £36.71 14 300 45
04 .00002 23.1* 140.31 .3) 26.00 1444.31 4~, 33 10 28.5$ 138,03. tO) 15’, 75 31.453 135.14. 10 350-4 44 4~~.079 £30.22 00 453 50
0112091 20.953 140.7+’ 35 26,074 144.51 45 II 10 29.0*3 l39 .’ 02 5% 1.6 50 31. TN *374 .01 00 325 20 .
01*0001 21 .24 140.06 35 27.3’. 140.91 40 0 S 29.754 1.0.46 50 *70 10 31.374 139.00 55 353 20

0230001 27.74 *40.46 35 20,074 1,0.36 Rn? 19 S 31.?’ 339.56 40 416 4 33 .754 4 4 0 , 0 3  .5 341 IS .
014)0001 27 ,TN ?4t.*6 32 27,974 140,42 3) 49 ~ 4 25.054 046.53. 35 200 — * 4  31.151 *41.40 40 ~ JS £0
02*2002 20.4* 142.61 35 2o.SN 3*2 .501 .4,) 0 ~5 30.54 445.41 35 3 4 . _ _ 
021*002 29.153 14 3.56 40 40.04 142.9€ .30 24 10 38.04 1.4.11 •U 3*

0300002 10.08 141.41 .5 30.34 143.0€ 3’, 24 —t O 34 ,4*3 l.o,,l 40 III’ , I U~~~~~~..
0396002 30.44 344.21 45 31 ,054 344.21 3’. 36 — 4 0 34,940 1.6,96 4Q 103 II ~~.— , 
0332002 30 ,34 144.06 40 30.64 343.81 35 51 —5
0310002 30,04 *09.72 35 30.154 146.02 3’, .4 * . 

0400001 3?.?’. *46,36 30 11.34 146.3€ 30 6 0 . 
0400002 31,58 146.01 30 31.1-N 146.02 30 8 0

All. FO ”LC*SIS
0*04*545 14.H!’ *0—NH 12—NH

4*10*4*6 F0R€C8SI 10400 27540 329413 1105351 444443
*0143*62 RIG HT aNGLE (0808 1 10431 0444 163*0 21554??
*020*4*6 M*5N!TUI)6 05 *1540 28808 55.74 *01475 37*14 1*15
*vl H*6( B IaS OF .INI? 2840*3 ~ 35. ?S *RTS 1114144 3 11415
NUMNER 4W FOR2C0STS 3 7 13 0 ~

TROPICAL STORM AMY

00005 20 AUG 10 1000 2 23 AU G

47.5! TMAcR 0*RNIN(, 54 HUIJO PUREC*ST 45 .40)30 70*1(051 (4 740)344 0 06(1*44!
6000445 6040305 6084)844 600*065

POST ! W IN?) POSIT 01*0 051 81*30 PoSIT WI NO OST 0*514) P0511 0004) US? 01540 *4 )511 WINO 051 .INI
SOu000i 20.8*0 420.42 OS 24.ln 020.62 30 6 5 20.011 111.3€ ‘0 20 30 23.454 £14.23. 45 339 IS 22,040 £I4.1 ~ 40 054 10
200000Z 20.94 119.03. 30 20.78 120.31 30 30 0 21.30 110.12 40 25 IN 42.44 *45.32 43 300 IS 23.04 £11.22 .35 03! —5
2012001 21.054 119.06 30 21.854 120.02 35 61 S 23.3* 119.42 45 00, IS 15.2* *40.72 40 It S 40 26.974 111.0€ 30 501 —1 0
201 8002 20.44 110.36 30 21.311 118.56 35 74 5 22,711 117 .71 NO 99 10 24.44 440.40. 30 302 0

2*00002 20.074 117.1€ 30 20.44 110.32 30 37 0 21.34 117.02 30 103 0 24.553 1150.42 35 0)0 4
2108002 21,154 116.22 30 21.4*3 119.506 30 74 0 23 .14 119.0€ -35 19 5 14.454 114 .4€ 35 522 —5 
2115002 22,34 31 0.06 30 25.38 119.12 30 Il 0 24.454 1*0.36 -OR 339 0 20.354 0*8 .11 30 507 Io
211 0001 22.053 *19.52 30 22,374 139.06 30 41 0 23.04 118.32 35 250 4 44.74 £11.26 25 (44 15 . 

2200002 23.90 119.93 30 23.34 319.26 31) 40 0 24.20 110.46 30 46* 0 ~~~~~
2,700002 24.254 120.4€ 30 24.24 119.06 30 33 0 20.954 320.32 35 40 
25 15002 24.94 120,61 30 24.7W 12R .*E 30 25 0 27.554 113 .76 JS 40 , 
251000Z 55,70 523.06 30 25.041 4.53.36 30 II 0 29.445 324.32 35 274 —S~~~~~.— • 

2300002 30 .104 125.31 30 29.00 12*.56 30 70 0 — — .— —— . 
2300002 30 .74 320.04) 40 3R.sN 326.501 30 20 —1 0 . . 
231,7002 31,754 427.36 40 31.7*. 327.22 3~ IS — 1 0
231 0002 31.754 120.9€ 40 32.44 120.12 30 *9 “10 — — .— -

*1.1 1056(0574
00*0*46 2. H5 40— NM 12 4R

*916*3*2 F04t(C*Sl 180043 30*30 403*343 440*40 7555443
*03.0*446 6*00,7 04504,6 (0000* 1940 518$ *45040 20374M
*0643 *06 M*410,I TUO( OF .INI) (MUON 3 5 .45  741405 91113 01114
*9666503. 8105 06 WINO 6000$ — IP~1) 314T~ 21419 25.04
N000ER OF FOREC0SVS 10 I? 0 3
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TROP ICAL STORM CARLA

00002 03 SEP TO 0000Z 05 SIP

SF51 70*CR 01413NI’lG 24 413406 1-URECAST 40 NOUN FOR2caSJ SI piOUs? FO4(LOSI
600063 2OMORS 2064)05 684095

P05 11 WINO POSIT oINt) ~ST .140 *0517 otNO 13ST .140 POSA T  .1540 ~~ W INO PO5t 3 04’??) 1)44) .INIn
0300002 18.50* I1..32 30 17.78 II~~3 7E 30 53 0 10.1*3 111.46 ‘0 74 5 *0.08 000.72 50 274 30 . 
O3~ 0002 30,4* 113 .36 30 10.0*3 113 .6€ 30 29 0 10.151 110.46 40 III S
0312002 10 .254 *i~~.3~ 35 10.0* 13212€ 35 33 0 40.3* 100.2€ ‘I 106 10 ~~ .— ~~~— . 
03*0002 17.0* 111.21 35 10.074 111.26 34 15 0 10.7* 407,33. 40 *52 2 • 

0400002 17 .90 110.06 3S 17.0’. 110.16 33 *3 0 17.040 103.0€ 30 Il) 10 .. .— , 
04.0002 31~ 44 008.42 39 17.0*3 1G9~66 35 72 0 - , 
0*12001 17 .254 *06.76 30 47.98 4~~0.3L 35 300 5 • • 
041*002 37 .0* 1 05.16 20 10.0*. 107.3€ 35 129 15 • 

~5~ 3*001 37.08 10..06 90 11.0* 105.86 24 47 4 . .. .-- • 

ALL OO SIC*STS
0*134146 24—44* 40—NO 7,7—4444

09643*6+’ lOqtC*SI 28000 5340 112NM 274443 ~~~
*060*52 014)61 8*364. 6 (00338 268$ 474*13 33413 0N.I
0016062 000i0ITUOI 06 .1*30 (436044 35.75 UQII TO 301175 01114)
*064*6 6 010$ 06 034?) 600*0*3 35.044 101475 301115 05.144
53)374068 00 ,O402CASTS 9 5 * 0

T R O P I C A L  STORM EMMA

0600Z 15 SEP 10 06002 20 SEP

SIRS ! 100C14 .AMNING 2. ‘.0340 P URECAST 40 410(34 FOR(C*ST (2 4100*3 50432 (85!
680004 5 20*30404 1843095 LAn400S

P’)SII W IN?) POSIT WINO LOST olN~ P0511 W INO UST 0154* ) *0511 01041) 057 0140 POSIT WINO OS! 1,154))
34*6002 21,2N 143.4€ 40 21.IN 142.76 30 39 .10 22.411 3.0,42 45 279 .4 174.251 *39.22 60 367 0 74.3* *36.41 14 389 25
1412001 25,454 143 .0€ .0 21.28 143.02 40 12 0 20,10 143.4€ 55 53 0 20.445 14)3.03. 45 1244 £0 79.5053 134.-NC 75 260 25
341*001 23,4N 144,11 40 23.353 144.31 40 21 0 20.954 144,12 55 *3 0 49.2*3 *42.22 65 60 15 2*.ON *31 .72 74 142 25

1600001 24.R N 144.36 *5 24.0W 144.92 40 33 .44 29.1* 1.5.-NE 40 164 .30 .34.84 147.2( 55 410 s 39.3* 190.96 94 8,70 10
3006061 25.0*’? 444.36 50 29,674 1*4.01 45 20 —S 30.94 144.46 55 174 1 —S 34.951 *47.11 SO 419 0 *~~.2N 141.01 511 810 S
1612001 26.474 144. 06 45 27.074 164.4€ 50 36 —S 32.3* I.5..E 50 2*2 —5 30.945 *49,43. 50 5*0 0 39.ON 444,01 45 654 5
1600002 26.954 144.3€ 55 21,14 144.92 50 57 —S 31.054 140,43. 45 211 —5 30;oa *49.56 40 ~.7 — 3 0

37 03002 27.3* 144.4€ 00 27.IN 144 3E 50 II .10 29.0* 043.92 50 63 0 31.4N *43.92 45 191 0 34,074 0* 3 .41  40 355 0
0704002 20.254 144.46 00 27,9*3 F6.’4( SO IS —to 30.4*3 1.3.62 SR 110 £ 33.554 *43 .05  45 *28 0 57.04 0.3.02 4?? 4 3 6  5
11120 02 29.04 144.3€ 95 20,6* 1*4.16 SO 26 5 33.254 *43.46 50 350 0 34,453 *43.02 45 67 S .- - •—.. 
111 0002 29.34 343.56 50 29.5’. 343.96 50 - 24 0 32.054 1.3.16 50 170 0 30.78 *43,42 45 90 5 , 

1*00002 20.154 142.7€ 40 20.80 142.2€ 50 32 0 30.051 339.76 50 244 4 31.30 235.344 50 600 30 . 
1006002 29.34 141.7€ 50 29.3* 141-73. 50 *2 0 30.3*3 118.86 50 2*3 4 31.4*3 £34.42 SO 933 35
10*2002 29.94 *40.96 40 59,5*. *41.06 90 24 0 30,64 *30.16 50 345 30 ,. .—., 
1 010001 31.054 140.36 50 30.34 140.4€ 50 54 0 33.051 137.03 90 394 I . 

1 600001 32.8* 340.26 45 3~ ..*. 140322 50 0 S 37.451 141,42 50 245 I 
.906001 34.IN 340.4€ .5 33.774 *40.42 45 26 0 30.351 142.46 40 390 S — .- , 
1912002 35.30 142.26 48 35,2’? 343 .43. 4S 39 5
191 000,7 36,954 344.02 40 36.351 143’66 45 49 5

5000001 39.3, 146.01 00 39.0’. ~46.06 40 30 0
2906002 42,6* 349.21 35 41.04 340.06 40 409 5 , . , 

ALL P O”6C4575
8*8408(3 4~~.N44 *0.140 77.504

*916*66 FOM2C*SI 651008 355374 40o014 36548 431’?~*0643144)3. 816417 0*364.2 (HOUR 164,4 I0~No 146*4 IRSNPI
*914*56 0*6*310002 nH .1*0 630009 NOd S 411 75 611TS I)~~T 5
*060066 Olo S OF .3*0 2I4MOR .45.14 ?6T~ 4 1135 1314T5
NtPIWIM OF 6OINICASTS SI £1 

- 
13 0
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TROPICAL STORM FRRDA

00002 23 SEP TO 00002 25 SEP

07S1 TR4(5. 8*051154?) 24 143400 000(C*S1 0. .4000 F 4*01C1451 44 41000 #094)1*4?

6000445 200005 I0NUMS 1*0)394
P0511 ilNO P0917 .1W?) 097 WIN O 6051! .INI) ~~~ 01541) POSIT .INI? 041 WINU PO all olodO OS! .IN.n

2300002 30 .251 144.3€ 30 10.0*3 124.0€ 30 21 0 20,4*3 I40,..6 40 239 —S 23.9* £10.61 SO 454 15
2306001 10.8*3 122.4€ 30 *43.741 122.0€ 30 23 0 20.70 119,33 40 744 —IN —— ..
2312002 1 ,2’ 320.46 30 *5.754 *20.52 30 30 0 21,9*3 118.546 40 220 —I S — .. • 
2310002 19 ,351 114.51 40 19.343 119.0€ 53 20 10 21.151 135 .06 00 209 1 

2400002 39.7* 136.66 45 19.6*. 1373 1€ 55 29 *0 20.3*3 132 .46 00 167 45  , 
2.06001 20,2’? 114.0€ 50 *9.64 314.42 55 57 5 •., 
2412001 20.9* 113.12 35 21.24 113.51 553 29 0 , 
243*002 23.6* 111 ,36 45 21.7’. 111.9€ 40 13 5 .  . 

2400002 22,24 109.06 35 22.1* 109.96 34 0 0 .—

ALL FOSIC*STS
WAIIINI NG 14~H5 40—HO 14 N4

*v1H056 FO56C*5I (0400 26538 22040 4SONM ONR
*010*56 RIGHT 0NGLC (00051 *4540 O7NM 14648 OWN
0960*62 ,IAGNITUUE OF 81740 (43800 35115 14140? 141115 ORT S
506R*6& 8145  05 wINO (4004 31)15 7110? 141413 01114
N0fl018 OF FOUEC *STS 9 S * 0

TROPICAL STORM HARRIET

06002 16 OCT TO 18002 20 OCT

875! T0 *C P. WARNING 2N NOUN 008ICASI .0 NOUU FOK ICA SI t* ‘.OUN f 3 0 6 ? . S I
6000435 #0,40*5 643434)04 1~~3U 9SP O S T !  1181) POs IT WINO LOST BIND POSIT 00040 OST .1540 P0511 .IND U SI ‘4544? 03.?? .0743 US? .154,

3 606002 15.104 £34 .16 35 15.7W 135.0€ 30 A —5 *6.953 129.02 50 156 S 14.94 114.71 60 464 IA l...7’. £40.66 65 004 1,
1012001 16 .38 1 3..OE 35 16.374 134.22 30 *1 5 37.4* 120.71 40 112 “4 11.44 144,02 50 538 5? £ 1 . 5 4  £23 .32  Sb 1*54 U
36)0002 17 .0* 133.3€ *0 16.353 133 .13 30 43 — 10 *6.651 120.441 40 260 —I N £7.34 I23.o3. 50 65* 0 £ 1 .48 11-0.741 SO £460 U

31o0002 31 .5.. 332.St 40 £1.4’. 33,7.56 35 6 ~S 20.2* 12*,s.E *5 £ 79 —4 23.540 *10,92 54 3*4 5 41.90 £32.66 6* 441? IS
1 706004 31 .7?? 1 31.01 45 37.94 131 .7€ 45 *3 0 20.751 3253 .16 60 202 10 24.751 *29.31 64 4*3 IS 40.08 £34..t 65 .0)3 24
1712002 10 ,254 l3I .AI .5 *8.38 131.3€ 45 10 0 20.111 119 .32 60 202 10 474.451 *40.32 65 41* *0 2*.IN £31.41 64 5*0 4,
1710001 18 .454 4 32.26 5* 10.IN 132.26 45 24 5 23 .713 334,56 60 *00 1?? 44.~~N 434.90 65 320 IS 47.004 £39.01 60 .07 25

3*44*002 19 .254 132.6€ 50 l9.ON 132.46 54 16 0 22,554 132.6€ 05 198 IS 24.454 *35.70 65 347 40 . 

*0,6002 19.954 137.61 50 ,74,4N 335.66 55 30 50 2’.SN 134,32 85 37 ? IS 4l. N (3)3,60 5S ION *5 . 
14312001 23.1* 132.71 50 4I.2~ 332.06 55 8 3 24,051 334.81 60 249 S 20.ON 0~~’~ 

SO l4s 10
10143602 23 .151 333.51 SR 21.274 133.4€ 50 6 0 27.to t37.46 44 327 — 344 30.054 1143.61 40 141? S

11)60002 25.2* 134.9€ 50 24.454 334-22 50 63 0 27.04 130,01 44 33 9 — S —— .— • 
1 906001 24,90 136.21 50 26.004 136.1€ 50 5 0 31.30 144.746 40 231 0 • 
1912001 78.7* 1 31.0€ SS ZW.6N 130.7€ 50 ~~ 5 33.413 349.56 ‘0 370 , 
1010001 29.0* 130.01 50 29.354 130.7€ 51) *9 0 33.011 147.3€ ‘0 221 5 .- ~~~~. 

2000001 79,5* 13 9.0*6 45 30.4*. 140.62 50 69 5 • 
2000002 29 95 141.36 40 30.04 140.96 50 27 30
2011002 00 ,0.4 343.46 40 30.3’4 342.54, 44 32 S • 
2018001 30.251 140,31 35 30.674 145.2€ 49 01 £0

AL?. 00662*5*5
W*IININI, 24—40 4*’NH 77 74.N

00 10061 Fo8(coc?  204043 274*.’ 3~~~8$ i70N~ 757548
*010*66 0144*.! 051616 (8008 1 3040 I0%NM 407*0* 375540
4019056 ?IA4WI T ??U€ OF WIN E ) 20408 40.1 9 55.74 INS IS  35 1115
494444144*3. S IN S 01 wINO 144000 00.15 3141) lORI S 15815
*00068 ‘IF 70W(r*S!S £9 35 II 7
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s_ PACIFIC AU RA TYPHOON OATA

TYPHO ON SARA H

1200Z 16 JUL TO 12002 23 JUL

RFSI T0 ,C11 0*4454354 34 24 p0)09 0 00LCA5T .e ,,uuo 6U4?ECAS? SI ,oouo 00011*5?
28440445 20440305 14400*35 3.040445

Posh W IN O POSIT .INI) 097 .140 P0511 .1540 057 0141) POSIT wIN?) UST .140 POSIt .144? US! lI Nnn
1012001 10 .504 140.1€ 30 10.44 *20.46 2 19 “5 12.454 123.82 35 69 —5 14,3*3 £19.21 45 109 ~ , 174 .254 1*14 .61 SD 304 S
1016001 11,254 424.41 35 11.0* 127.32 30 54 5 12.0*3 122.41 35 93 —5 14.751 iIo.01 45 110 —4 16,054 £13.31 SO 74 US

I7A000L *2,2~ 1 44.26 40 12.04 *25.51 35 21 5 14.911 3*9.82 ‘S 62 5 10.253 115.2€ 45 60 5 24.44 £1 1 .66 NO 142 35
370 0001 13.1* 144,41 40 12.074 *24.41 34 £0 —S 35.053 *19.16 35 44 I0 10.7* £114 .62 SO IOU —

~~ 42,NN 1*0.71 30 244 —45
1712001 13.4N 123.21 *13 13.54 123.31 43 8 0 lb .051 131.nL 50 35 0 10.051 113.32 55 ~ * —s 70,554 110,21 4) I?? 2S
17 1 0001 14 ,2W 322.01 44 13 ,974 *22.26 40 21 0 10.2N 130.01 40 10 0 *0.3*3 ~l4.31 60 £20 “30 70.051 111,26 .5 *49 —25

14300002 35,3* 120.0€ 40 15.474 323 .51 4.) 4* 0 17.50. 1I1, w2 40 133 4) 19,9* £U 3.14) 00 360 IS 21.354 £09.06 45 9* —1 014306002 15 .054 41’4.7?. 45 16,054 *20.51 40 47 5 10.551 1I0,.6 55 3 55 R 2N..N 112.46 55 131 .20 21.00* £O*.i6 .0 9. —20
1*32 302 14.9* 110.31 51) 14.4N 110.41 45 30 S 10.911 112.02 45 *02 5 20.04 400.31 40 IN 
1*30001 lb .4N 316.92 50 18.574 336.01 45 8 5 10.0*3 IIl ,oE 50 *04 “40 2ó.7N £04.63. 40 41 . 

19un3 001 37 .154 115.5€ 50 *7.34 *15.76 Sn) 17 0 19.7N 111.71 •5 £20 —3 0 21.754 409.j( 40 9. —24
3906 001 17 .1* 114. 1€ 45 17.1* 113.71 bo 43 S *0.3* 300.06 50 10? —25 41.04 iOS.OF 35 £2S 25 . 
1912001 17 .274 13 3 ,02 68 11.274 114.51 6?) 29 0 10.7N I07.,6 SR I,* , —20 21 ,051 £04.05 24 96 IU .~~ ~~~~ . 
391*001 11.453 114,31 78 17.38 112 .4€ 00 8 — I I  11 .90 3 09.91 SS 372 —I S — .. 

2030002 17 .754 111 .9€  75 17.174 112.12 7’, *3 43 17.9*3 lo-#,4( ‘0 143 5 — .. , 
2000001 10.454 111.21 75 *0.344 111.56 75 *0 0 20.253 1O4..L 444 II 4 I S ~~~~~.— , 
2012001 19 .35o 1* 3.51 70 .9.7* 110.62 70 -25 3 24.351 109.66 45 2430 —30 —— .—
2010002 39.90 114.5€ 10 19.4* 109.76 00 £3 — 1 0

2100001 20.2* 100.51 65 23.2W 10W .76 40 1 • • “ - , 
2138002 20.654 107.2€ 60 23.754 107.36 60 IA 0 . _

2* 12002 71. 3W 105 .72 35 2*.IN 105.91 so *6 15 . 

Ty PH OONS wpil LL .3544) 0068 351175 AL?. 5006(057)
848511434 44—NH 40-NH 72—MN 8AONIN6 24—H” 40-HO 72_ HO

*0144866 FORI CASI (RHO?? 221401 339510 1214401 12944 22*343 LL ~ iui 1215374 32 95351
*060466 4310441 ONUL ( (MOOR 128$ 705314 03*8 9440 12530 7040 *304,4 945404
*4314*66 NA ? )NIT ?n Ol OF .1540 (08044 4KTS 1011 75 351115 231114 474?S 10111) IS?TTS 231175
*860*66 1414$ OF .INI) b OOR .211T5 ‘~M T S 15€1S .231115 761S — 90.15 *SRTS 23111S
00043113 06 FON(T0STS 20 Il II 0 21 Il 

- 
13 II

TYPHOON TH E LMA

0000Z 21 JUL TO 00002 26 JUL

13FST TRACR WAONI’46 24 41008 P OSIECAST 40 NOV01 6043( CAST ?4 040U44 50061*5!
(041045 6R0OPS (NOUNS (NOONS

60511 pINI? POSIT WIN )) 050 .INI) P9011 WI ND OST 8140 p0511 .3545) 1)5! w IND P0.13 liN t) 1)51 .140

2100001 *4.04 130 .11 30 14.753 *30.26 30 0 0 lb.ON *21.06 83 37 5 1~~.4N 024.01 50 78 20 20.10 l~~2,IL 60 04 25
21ue 001 15.151 129.0€ 35 *5.34 *24.41 30 26 —5 l7.4N 120.36 40 40 — 1 0 1 .3N 123.5€ SO 70 .33 21.00 4,70.86 00 04 —24
5212001 15,6W 120.16 *0 35.04 520.16 44 17 3 17.851 124.42 00 07 0 0 ’ 4 ~ 

123 .4€  10 103 “10 22.311 1*0.96 75 120 — 3 0
211 0001 I5,ON 327.7 6 45 15.0*. 127.66 50 6 5 17 .151 *24.56 60 0 —5 10.451 *03 ,71 70 30 “10 20.1W 1I9 02 00 04 0

2230002 36, 254 1 2 7 . 1€  50 16.04 327.06 so 31 0 16.454 326.06 00 173 —10 1’ .514 *24 .01 70 224 ~ 35 39.34 120.2€ 75 173 —4
2206002 *4.64 126. 1€ 50 I6.S*. 126.31 50 *3 0 17.3* 190.06 00 66 —2 0 *8.SN (20,42 6S 103 20 I0.4N I1 6,dt 70 367 0
223200,7 10 9N 325.46 60 I7.2N 125.41 55 IS 5 18.751 121.4€ 05 29 15 * .4N £18.66 70 06 “IS 19.640 015.02 10 394 4
2200004 17 .2N 124.01 05 3 7 .353  124.5€ 60 A S 10.351 121.06 70 30 —30 10,8* (17.31 7S 4044 — 44 39,340 133.66 00 491 20

2300002 37 , 5 8  323.06 70 17.SN 123.0€ 05 0 5 10,551 320.06 10 66 — IS *0.74 *17.06 75 231 —5 *9.60 133.96 00 4412 30

2305102 30,0* 123 ,16 00 10.34 123.2€ 75 39 “5 19.754 *19.86 85 23 0 19.9W 116.01 90 305 2 .
2332002 38.654 122.41 00 IW.7N 322 .22 80 *3 0 I9.SN 110.30 So oo 5 24.251 014 .73 *3 302 30
2310001 19 .0W 121.56 00 19,2N 121.2€ *0 23 0 20.051 117 .32 90 360 10 �U .251 413.81 95 454 33 . 

7400002 *9.654 120.16 05 19.7* 120.3€ 00 13 S 21.5* 117.66 VA ISO 30 23.2N *IS.2( 00 300 30
240000? *9.9* 320.36 05 20.34 119.01 430 21 3 21.051 117.01 05 195 *5 ~~ T”
2432001 20.4 ’? 119.76 85 20 .7W 119.46 04 19 0 22.7N 117.46 03 302 20 — — — . 
2410001 21.34 119.06 80 23.4W 119.01 0’, 6 5 20.5*. 128.46 85 20*2 US ~~~.— . 

2500001 22.2* 190.2€ BU 22.353 120.31 05 0 5 20.2N 119.86 70 0 20 
~~~

.— ‘ 
2506002 23.20 *20.56 10 23.5W 120.2€ 00 IA 10 - : ::—~ —:
2512001 24.244 120 .16 65 2..2N 120.16 65 0 0
5510001 25.774 320,06 60 25.4N *20.01 44 12 —*9 • . 

260000? 26,340 319.7€ 50 27.44 119.41 30 73 .20 - —

TTPNOOP4S Wp ,ILL WINO 04310 350*75 AL?. 104 6C*STS
8*0541444 74.440 80—NM 72—no WARN IN6 54.4444 40—NM 77—HO

*9243*62 FO 0ECASI 18000* 175414 H7NR 2005444 233040* 1651° 97*344 4005443 253*8
*8144*56 NIGHT 09034.3 (04004 90454 505474 *34* 344 35740 9ko Solos 13454$ 1S7’NOI
5960*62 R*0541134UE 00 w IN!) £051043 SOTS 3 1 8 7 5 0  391174 131115 3l)IS 3311T0 P0215 3 3 # I 5

*060*56 010$ 06 WIN ?) 10400* —41115 18T5 “111750 181S 2P,IS lIlT? — 11*15 — 35. 75
00440143 UI 1001(0575 20 17 33 9 23 *7 I i  9
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ITPH008 VERA

0000z 28 JUL TO 06002 01 AUG

00S1 1O*C5. .000*54,. 10 H??U0 000EC*S1 4! 40044 F0R(CASI 72 HUU44 104004.0.5?
€00045 ERRORS €843005 643,4045

P057 ! W I N O  POSIT .353,? US ! WINO 0051! olNO 051 1161) 400511 wINO OS! wINO POsIT WINO 051 .INr ,
200*001 25.5* 330.22 35 25.454 330 .31 37 P 5 25.751 320.06 45 55 .5 20.6* 546.21 55 2*40 40 20.50 *23,91 05 239 45
20*000? 25.4* l4~~.*1 86 24.*N 129.93 ~~4 S 0 29.AN 128.11 40 0*4 “30 90.954 *25.36 60 250 40 20.504 023.01 10 219 —34
203200? 25.351 129.41 *0 25,7’? 329.31 4’, H S 24.60? 147.66 45 115 I0 26.4*3 025.26 65 180 —35 27.00 122.Vt 75 *91 -25
204000? 25.29 120.0€ *5 25.2N 323.06 44 0 0 25.14 126.51 40 140 40 40.4N 024.0€ 00 145 “45 77.354 121.5€. 70 *65 —20

2900001 24.44, 123.1( SO 24.4053 320-26 5’, 0 5 24.054 175.112 65 94 3N 29.3N 523.02 78 50 40 74.20 120.7& 15 116 “5
2908002 24,90 *27 .32 00 2,.9H 127.61 05 20 5 25.254 *24.92 45 33* , “24 20.IR 021.06 00 79 25 77,354 £I9.IF 45 150 20
2912002 23,9*3 720.56 65 24.2.. 326.42 00 *9 35 23.60. 122,26 90 148 —10 252.711 019.16 63 025 .33
2910001 23,451 1274.0€ *4 23 .353 125.52 05 20 44 22.24 141.01 110 3011 5 90.IN 510.06 95 190 S

330000! 23,2* 325.44. 45 23.440 529.41 ‘44 I? 0 21.854 t23..2 190 *62 “30 21.2$ 520.96 90 240 10
3000001 23.39 125. 36 108 90.3W 325.46 100 11 0 22.951 144.01 145 17. 13 23.051 021.91 115 907 So . 
3012001 23,90 124.9€ 100 23.60 124.0€ 140 43 0 23.4* 122.12 °0 03 4 l R ~~~~~.
3010001 24.051 £44.46 1455 24.054 124.2€ 134 II “9 25.251 121.42 90 69 0 . 

310 0001 24.Ss. 123 .66 110 90.3’? 123.01 II?) 16 0 25.554 121.26 180 319 2 
3106007 25,3’, 122.61 lOS 45.0W 122.0€ II?) II S 26.9N 110..E 83 II 
3112002 24.9.? 1 21.42 IOU 25.354 121.31. lOS 24 S
3110331 24,0’? 120.21 90 25.3* 119.0€ 95 37 5

0100001 24.9* 119.1€ *6 24,98 339.72 90 5 10 • 
013000? 25.054 110.06 85 24,953 110.3€ 115 17 0 “ . 

1YPHOU$S NNI LL .1530 001*5 35019 ALL FONICOSTS
u*0NI NU 052 H40 43—HO 72 400 0*4511546 24—440 4N 54R 72 N43

0060*62 FOQ (CASI 50408 1454° IO1NW £74544 180400 14540 1215443 174140 18054$
*4640*67 816347 ANGLE (HOOP $5404 74530 *23*4 362400 6*343 72*8 I23NR I62Il$
A9LMAGE 44054371)66 00 WIND 0940N 48T5 1,1115 33111$ 2301$ 4#TS 140*7? 33615 752744
0064*66 BI AS OF ..IND £0004 3215 —9275 232T$ —757415 35014 421? —20 0.IS —75873
510440(0 OF FOR 1C*STS 30 34 10 6 It? 14 10 6

TYPHOON BABE

0000? 02 SEP TO 18002 10 SEP

~~
ST TN AC R 0*001546 24 H0U’I IUR (CAST 40 440U8 FOOECA SI II NOUN FOHICASI

1014005 6404005 (043005 651*0435
Po53) .1440 POSIT .344~, UST WIN O POSII .INI) OST 81140 POSIT WINO 05! W IND P041! WIND 0$! lIon

0200007 0.3N 144.66 30 A .0M 344.51 34 19 0 10.3* 139.36 *0 46 0 13.154 034.02 45 143 “IS 10.50 *28.76 SI 366 — 10
0206002 0,540 3.3.06 35 0.754 143.02 40 £2 5 1*- IN £37.76 DO 40 5 14.054 032.66 60 lOS 0 17.00 127.72 70 N Il 10
023200? 0.9*. 141.46 35 9.2° 143 .82 4) 25 5 *2.051 136. 16 50 0* 0 14.3N 032.2€ 60 209 o 17.351 027.76 70 *00 10
0210001 9.4* 140.16 40 9.90 240.52 * 4  24 40 12.953 535.16 04* 33 “S 14.3*. 031,61 OR �I0 0 36,ON 126.1E 7U 333 10

0300001 9.054 430,71 40 13.3*. *39.06 40 21 0 11.051 133.o( 50 72 — 30 13.751 *20.66 60 904 0 15 504 0
~~~

-3t 70 363 5
0300002 30 ,48 131.31 45 10.jR 137.52 45 *3 0 12.3*3 U32.o( 45 110 —5 14.451 

~~~~~ 
45 305 5 16.1W 022,

~~ 75 408 5
0 0312002 10 ,7* 136.01 53 10 ,5211 336.31 45 19 .5 14.051 131.4€ 55 133 “S 15.0*3 020.52 63 32* s 551.354 421.06 75 45T 0

031000Z 38.7N 135.01 55 31.354 *35.21 45 30 10 13.44 130.146 55 3 73 “5 10.111 0~~S.~ 1 65 350 5 18.914 120.446 75 504 —S

040000? 10.7’? 334 ,31. 60 11 ,701 134.46 SO 62 — 10 13.90 133.3€ 110 *65 0 15.SN *26,3( 74 909 5 37.7*3 422.66 00 345 “S
040600? 30.0*54 133.32 60 lo ,743 134.06 00 42 0 10.9* 131.16 00 54 20 l2.ON 527.52 100 103 30 14.3W 023..3t 110 .352 IS
041200? 10.054 132.46 60 10.84 132.66 60 52 0 18.904 520,96 00 03 70 11.554 025.76 95 490 35 32 .HN 422.4E *5 456 — JR
0410002 10,9* 131.91 00 13.0W 131.01 60 0 U 11.0*3 140,02 *3 124 20 11.351 525.4€ 90 329 30 13 .1*3 022.12 05 492 —30

0500002 II.0N 131.56 60 30.904 131.66 60 S 0 11.251 323.32 10 159 5 11.904 025.06 65 354 “20 13.3W 121.2L 55 533 — 75
050600? 30,9*. 131.0€ 00 1Q,90 130.71 OU IS 0 11.354 327 .56 10 215 0 1~~)IN 024.22 55 4(0 40 53.651 420.3t SO 595 —00
5512007 33 ,3 W 130.3€ b0 11.043 330 .36 80 6 0 11.3N 127.61 70 249 —5 12.30 *24.11 60 427 “550 13.543 020.76 50 610 —00
051000? 12 ,154 330.06 80 11.3 0* 329.96 60 60 0 11.451 127.36 70 271 I0 12.4N 374.21 60 964 “54 33.751 420.96 SO 690 —75

0600002 13.2* 130 .11 05 13.20 130.12 70 0 S 16,253 120.12 00 30 b IO.7N 025.26 05 100 “43 23.311 121.06 90 435 —30
8006002 54.20 429.76 70 14,3’? 129.56 7’, 5 5 37.253 1,77.~ E 05 No 10 19.2*4 *23.71 90 210 “ 40 20.4N 119.02 90 857 —73
061200? lS.2W 329.11 74 14.043 129.36 75 17 0 IA .3N 126.71 05 63 30 20.651 023,35 95 210 40 22.301 £19.56 90 970 —20
061000? 13.9*. 120.0€ 00 IS.944 120.0€ IS 0 3 19,054 126. 6 IS 09 .43 21.0N 023.61 00 216 45 73.90 *20,32 6S 515 —40

013000? 15 ,751 120.4€ 05 16.443 120.71 00 19 .5 19,~ N 120.41 90 93 40 21.954 423.46 180 ~7J 10 74,10 070,06 94? 404 -13
0106002 I? .7W 120.3€ 95 11.74 120.26 90 50 5 21.251 125.01 *00 57 30 24.7* 023.46 *10 ~93 — s 2~~ lN 421.32 04 319 —10
0112011 11.3*. 327,02 1*4 10.5$ 127.76 130 6 —I S 21.551 125.02 *05 103 35 23.651 021.01 1*0 422 0 70,604 419.64 00 325 —5
1710002 19.304 12 1.5€ 115 19.4* 127.4€ 135 * —1 0 22.1* 174.06 113 121 I3 25.3N £21.96 III 412 5 ..

04300002 20.514 327.32 330 20.5N 327.56 330 11 0 24.0*3 324,82 *30 344 30 27.254 124,96 325 233 28 . 
00.6h Z  23.454 126.02 330 23.34 126.02 130 6 I 24.051 Ii5..6 125 174 10 20.ON 425.02 12A 070 ~-s . 
1112102 21.900 i26.A ( 130 22 ,143 126.62 330 36 I 23.304 175.2€ US 253 35 20.50 425.26 120 114 ~5 .
10*1111 22.654 327.46 323 22.301 327.81 130 23 3 23.551 127.22 120 224 13 20770 427.02 315 330 45 . 

0900802 23.60 320.06 128 23.711 320.86 130 6 10 27.351 129.92 120 335 I . 
0906002 23.054 120,66 33 44 23.0R 320.41 129 II 10 2A AN 129.61 lOS 307 2 , 
0912002 26,90 3 20,76 130 26.001 120.91 32, 12 13 31.040 130.51 1*0 340 23 

~~~~~ 
, 

1910102 29.70 127.92 u pS 29.301 327.96 125 6 20 35.7N 322.06 90 253 20 .. ‘ — , 

1101102 30.751 12S.3( lO S 30.743 376.06 120 36 IS
10061hZ 30.9N 124.21 ~~ 39.74 124.16 lAo 33 15 , 
1112112 33,20 323.36 05 31.?’- 123.11 100 IS IS • 
10104312 31,3W 122 32 70 31.44 322.01 05 IS 45 , , 

TYPHOONS 0,.ILI wIN?) 0660* 351*75 *3,3. FONI CASTS
0*80.1*48 74900 41.4401 72—NH N*51NIWG ,74—$N 40—NM 7 2 N M

491.44*63. FOOtCASI 64404444 *7704 184040 279044 451003 178$ *644* 279030 •51N0
*9(8*02 800447 *5104.1 CROON 11*8 95044 392* 3241344 33 1144 ~99004 19214$ 3241*
*060*02 40044173.40€ 06 .040 1804401 6675 430*74 2301$ 260*19 6R T9 I3RTO 210 *75 266TS
*910*02 S lA g 06 W INO 6440*00* 23179 -LoTS —60 70 —2 1275 2214 .30*15 —64!TS ~ZlkTS*JNSIR 06 5096C*31S 35 32 20 - 23 36 32 OS 23
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T Y P H O O N  D I N A H

12002 14 SEP TO 1800? 23 SEP

.FSI INa C8 0*0*145, 24 M.,09 IUNL CA S I *b NOUN FUR (CASI (0 ~O0U 50411*5)
1040555 l040os INHUN S 634004

POSt ’ WINO Hu o l l WINO 041 WIND 00511 1N0 US! W IN )) POSIT 01530 351 •l53S) 4304?! *1500 051 0154.,
1.19031 21.453 421. 542 50 23.540 127.9€ 30 0 — 23 22.3* I22..2 45 445 15 23.3’? £19 .10. 35 376 U5 2.,4N 418 ,91 3* 454) —II
1.10001 23.59 126.21 sS 20.7’? 126.1€ 33 30 — 90 20 .353 121. 54€ 45 3 53 3U 21.353 410.22 50 411 0 2?.S51 ,j5,jt So 3174 4

15.0102 19 .4’? 1 24.6€ 60 19.353 124.4€ SO 13 *0 39,454 113.9€ 00 340 70 21.1* *15.21 60 263 10 23.051 *10.56 is 433 —25
1536002 £14 .7’, 123,61 55 ~O.$N 323.6€ 50) 50 5 19-IN Il9..L OS 116 40 20,054 IIS.6F 80 IUU 10 22.99 401.9?. 45 .02 — 45
1512031 10 .253 722.01 03 140.353 322,61 7~? 8 40 13.151 £104 .06 ‘0 s2 20 19.151 Ll..IE 00 l~~I Jo 23.354 £IU.2E 03 443 20
1548002 17 .053 10 1.1€ 55 17.oN 721.42 05 17 U I P0.0* 111 .06 70 73 20 39.151 413 .3€ 00 4314 25 ?I.3N £09.01 14 •13 £3

IOUUOOL 37 .3’ 320,31 4?) 17.39 320.01 00 0 20 17.4*3 lI..bt 03 440 30 10.154 109.1€ 75 4213 IS 1~~.6N £09.02 00 710 5
1b~ b0UI 37 .2’. 119.0€ 44 11.44 119.3€ 55 21 10 37.58 114. 1€ 05 120 IS £7 ,054 *09.05 60 5404 5 34.354 404.61 45 000 — 10
3012002 17 .1’. 11 1.9€ SO 17.2’? 1343 .21 55 18 5 17.454 113. 01 05 109 1)) 10.154 400.4€ 80 5479 3 19.4* 405.46 55 786 ‘30
3o10001 36 .054 111.0€ SI 17.254 117 .06 55 24 5 17.4*3 132,02 65 200 10 18.2*. 433 .16 00 530 —5 £9.1’? £04.06 45 00* ‘25

1,o3 00l 16.0*’? 1174 .2€ 50 16.953 115.82 so 23 10 16.154 011 .0€ 05 .423 S 47.0*3 401.95 00 5415 .5 Io.2N £04.36 39 *54 ‘.~~
1 7oo001 17 .49 116.26 50 *7 .750 116,42 540 21 10 17.553 1?3.i€ 75 145 —s £8,453 *10.00 50 .954 ‘IS 1Q .7N 446.91 NA 0.91 —3 5
1114 002 35.9’, 115.66 50 17.153 115.01 bU 26 £0 17.151 III.-?L 55 200 5 00.454 039.86 50 546 ‘j, 39,954 4 06.31 •0 1154 .30
371800 1 11 ,3’, 116.32 55 17,.’? 115,26 55 63 0 41.954 114. .L 40 329 ‘1) 43.5’? 409.52 45 5*7 25 19.9’? 406.41 40 701 — 25

10*3 001 IW.0N 117.11 00 37.253 117 .36 55 49 —4 19.17’ 115.o1 00 ISO —5 20.7N 414 .1€ 55 493 ~20 12,bN 411. 531 *0 390 45
1006001 10.454 117 .52 00 353.5*. 337 .26 55 £8 5 20.50. 130 ,42 60 140 5 22 ;753 1154.6€ 50 303 “75 —— .
1012001 19 ,054 111.02 60 19.0’? 117.8€ 00 II 0 41.254 118.02 SO I ll  —5 43.4N *11.644 60 236 “II 25.2*3 £11 .96 45 300 — 15
1018001 39 ,454 110.01 65 19.451 117.9€ 80 0 —5 21.6N IIW. e€ 80 039 1A 44.4* LIO ,OF SO 256 —IS 28.3* *17.0?. 45 54.9 .10

1000001 I~ .6’ 110.46 65 39.853 110.3€ 00 13 5 21.654 319.32 05 40 15 44.053 £19.51 50 441 I5 20.5’? 419.41 •b SI? 4
1946001 19.6*3 310.76 65 39.953 310.66 60 19 4 21.bN 119, 01 60 05 I4 24.3’? 119.0€ 50 483 15 20..3N 410.01 35 54* —I S
1912 001 19.7414 139.06 05 20.3N 110.96 00 42 5 24.1* 119.wE 7~ 120 U 2N.2N £40.11 65 310 5 26.0*3 *19.61 00 613 IS
1910001 39 .054 119.16 70 19.9’? 119.06 60 43 ‘10 21.251 119 w6 70 70 S 23.253 400.02 64 329 10 ES,A N 119.SL 04 0)1 Is

2000301 20.3. 119.36 75 20.001 119.16 65 13 — *0 21.354 119.0€ 73 11 0 S 24.753 *20.02 bS 37. 3’, 45,054 409.46 60 693 20
2306001 20 .254 119.3€ 75 23.20 139’46 70 6 “4 24.454 120,34. SQ 069 5 23,3*3 £40.06 64 439 15 24.753 £10.66 60 721 25
2012001 23 .254 11 9.1€ 70 23.3N 319.46 70 lB 0 21.051 140,41 /0 175 IV 22.5* 420.21 64 429 20 24, IN 420.66 60 018 40
2010002 20.2*. 318.96 83 20.2N 110.91 70 0 S 20.651 339 .02 10 236 35 22.151 *20.32 64 534 20 23.90 420 ,0 1  60 094 35

214,0001 20,054 1141.46 64 19.953 lle .A2 10 23 5 20.30 119.96 83 262 10 22.0* *21.12 54 031 45
2300001 39 .854 111.06 505 20.IN 130.01 65 2* 0 21,653 117.9€ 00 287. 30 23.44’? 430.4€ 55 657 20
2112 001 19.753 111 .36 60 19.7’? 111.31 04 0 5 19.7* 114. 0€ 55 17.3 10 48.0*54 413.0€ 4S 449 25
2118001 IH .9N 116.46 SS 19.640 316-21 45 43 £0 39.0*3 113.0.6 55 709 IV 20.7N *11. 12 45 47.0 70

2200002 10.454 115.16 50 10.2’? 114.4€ 55 13 5 3b .QN 113. 4€ 45 70 . 
210600? 17.814 114.06 50 I7.7N 134.9€ 55 0 5 16.154 141 .92 45 08 I 
221100? 37 _ IN 11 3.06 45 17.254 133 .91 80 0 35 19.751 110.9€ 50 123 3 
2230001 36 .353 113.16 45 16,453 113.16 60 12 15 14.354 109.0€ 53 3 354 24 ‘ .‘ 

230000? 14.353 £12.36 40 14.153 112.4€ 50 13 *0
2330002 34 _ I N 111.4€ 35 14.753 110.86 50 34 IS • ‘ 
2312 001 33.71. 130.46 .70 14.053 110.11 50 25 3o . 
231000? l3.3~ 1 09.1€ 24 13.554 100.5€ 3., 42 *0 , 

T YPHOONS 43NIL ( WINO OV 6R 35215 ALL PO”LCASTS
0*0*300 74—440 40—H ?? 74—HO wOON INU 24—H~ 40—NH 72—MN

*4(40*63. FOR (C*ST 60000* lAWN 161540 391*13 592540 1953° 059*44 396544 6138$
*9(0*62 01004 7 051144.6 10008 1113$ I0INR ~SSNO 809444 1354$ 186*30 2545451 3985401
£ 010461. WAr .0.ITuOI 01 wIND (408040 011T5 h IllS 14614 38215 97434 I22T? 344215 20214
*010062 W I8S OF wINO (0004 4474 SIlTS 1674 —914 IS 30.75 5,27? 3615 .40*14
530405310 01 FOR(C*S75 36 32 28 23 30 34 30 23
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TYPHOON GILDA

b OO? 03 OCT TO 0000? 10 OCT

~ I 5T T0ACN 008NISs. 74 0(538 SUR 6CAST .o 04)U5/ FORE Co S I (0 HUU$ FON ILAS I

~ 
€0N534S €44045 €44005 €04045

~ P,)57I WIN O POSIT ION )  657 .1540 POSIT 01530 OST 00540 PU SI I WIN O US? *153?) PU.?! .1530 04! .1’,-,
03*0001 150.554 ISS.06 35) 16.7’? 155.72 30 13 0 20.751 152.22 J5 270 —s 22.rI. *140.05 40 25,0 44 75,7* 1474.0€ 65 25?, 35
0300001 374 .853 356.46 30 37 .953 155.5€ 30 64 0 20.351 153.92 15 122 —4 22.46 /SI.6F 40 73 —25 44.850 444.14. •5 30 “*5
03*2007 17 .453 156.62 30 17.7$ 155.01 30 .7 0 19.054 1,S.o6 00 41 “9 20.753 153.6€ 45 344 20 ~3,7N £52.21 so oos — 12
0300002 17 ,8, IS~ .24. 35 18.153 150.1€ 30 25 5 20.251 IS9.oL 43 110 ‘35 24.740 *95.05 45 460 4A 24.350 ~5..9€ 40 307 —II

0400002 18 .0* 759.52 40 18.01. 155.02 39 Il “41 *9,5,53 355.91 8~ 17 9 “24 21.~ N 455.34. 45 321 ‘15 24.553 154,96 50 •.74 — 1 0
~ 0444002 18.66 159 .3€ AU 10.3W 155,51 40 37 I 19.0* I55.oE 50 232 —IS 20.653 150,5,5 55 350 —4 24.3* 453.94. 500 747474 —5

~ 
0412001 19.35. 154.5€ ~~ 10.2o 155.41 •V 03 “S 39.251 *55,12 50 277 — IS 28 .753 0S..b€ 55 309 —5 47.653 £93 .02 7.0 5391 — ,

~ 0410002 20.05 153.16 55 20.153 *53.66 45 0 —1 0 22.451 1SI.I( 50 oN “35 24 953 A80.95 544 *4 —5 21.751 1.1.o€ 64 142 4

050000 ? 20 .654 152.9 € 65 20.850 142.4€ 5 0 6  30 “ 40 73.9N 0,0,06 50 73 “1 0 2I.~~N *47.42 55 82 .5 3l.0~ 1747.61  Ss 5 —IS
~ 

. 05u0001 21.2* 141 .0€ 65 21,351 151.46 04 73 0 24.551 140.0€ 74 53 35 21.sN 1531.53. 65 6-3 0 3 1 ,IN 051.3€ 55 173 10

~ 0512001 23.06 151 .0€ 65 22.2’? 550.26 5,5 95) 0 25.251 I,o.?E IS 139 05 20.454 1474.11 65 5,7 ~ 33.2N 440.63. 5) 31 10
~ 0518007 22.46 ISO.36 505 22,90 149.72 6’, 34 0 20 .351 140.0€ 00 93 0 30,0N 4*7.04, 55 2. 10 71,0’? 450.06 50 1*0 — *0

~ 
0603001 23,04 j49.72 80 23 .3*. 151.06 74, 28 5 26.16 149,56 500 301 0 30.71. *51.81 SO .72* 20 ;1,ON 057,06 .u .795 —I S

~ 0.u400Z 23,05 449.26 500 24 ,053 *50.02 SI •5 .5 27.353 151.0€ 45 10* “20 33.1*54 £5N.3F 35 320 30 j~~.7N £59.66 30 350 —20

~ ~ 0634001 24,4’. 144.7€ 40 24,94 349.36 55 37 “9 20,451 149,12 45 95 “20 31.1* *52.32 40 40* ~24 33.04 046,92 35 303 — 1 0

~ 
0010001 24.2’. l 4o.? t  60 25.,j-’. 340.66 55 18 “4 47.90 0 6 .o6 .5 0 30 —20 30.76 403.91 00 .729 20 33.29 450 ,02 3~ V o l

~ 0100002 26.2’, 1741 .1€ 500 25.o~ 340 .1€ 5,3 •7 0 20.71. 3.2.42 500 1 3 3  ‘IV 32.0’? 149.1€ 44 42U 10 35_ SN 153.2€ 35 530 —5
~ 0/06002 27,46 147.8€ 04 26.09 347 .32 0? 36 5 30.551 147 .1€  55 121 I0 33.051 1539 .7€ 45 466 — ‘, 3o,04 154.4€ 35 bIN S

~ 071200 1 20.46 1741.32 65 28.7N 347.71 00 33 “4 34.7N 140. /6 ‘S 56 ‘IA 39.750 LSN .5t 45 1?? 0 . 
0730041 29,753 747.32 7444 29.6,, 140.11 64 27 0 35.053 340,06 00 3254 U 40 ,553 *59.36 45 100 5

~ Ud30 00l 30.96 141 .4€  70 30 ,5340  147 .6€  05 0 —5 36,751 15o.~~( .4 65 10 4 1 . 0 5 3  141.0€ 35 211 .5
~ 

0W~ 0R01 32.154 140.2€ 65 31,99 147’7( b~, 35 0 36.054 151.0€ *4 104 5 •l.SN 120.9€ 35 354 S

~ 
00)2007 33.44 149.3€ 505 33.5so l8B.9( 65 21 0 39.351 15.,SE *5 42 V .— 
o010001 34 .46 150.5€ 7.0 34,0*. 350.92 40 27 0 30.551 359,03. 80 11 3 0 .

~~~ , 

~ 09o0001 35,940 151 .4€ 55 35.~~.. 143.9€ 60 350 5 38.64 350,52 45 226
- 09o0002 37 .354 15 3.12 50 ~~~~~ 353 .3€ 55 60 5 39.454 300,36 45 320 IS ~~~ ~~~‘- 0932001 30,7’, 154.32 45 38.7N 153.36 5) 0 S . 

3910001 40,0* 450.46 80 40.2’? 337.06 *4 05 5 , 

~ 1000001 40.9’? 7 67.41 •0 41 ,3~ 160.21 40 102 0 , 

~ 1000002 43 ,6’, 66.82 30 42.8’? 364.32 40 132 *0 • -

TYPHOONS WnlL6 .1*0 0018 351415 44.?. ION2 C*STS
W ARN ING 44—MO 40—HO 72—Ho 0*01.040, 4.—H’ 40—HO 77 H4

*024*62 lt?0(C8 .~! 24000 35403 1238$ 193140 272*44 39540 I3~ N0 *95390 29oMN
*064*60 47447 *5164.1 6*008 19*0 SOWN A7NR l47N~ 745453 50530 0505141 *39500
*5334 *62  R*6NIT~ U0 00 •IND 16804 4815 *0875 121415 101419 41415 111415 125,15 *01475
*020*62 4105 00 *154?) (WHOa —2 1479 — TIl T S 121415 —1 0 1415 —77415 74IlT~ 1IoI5 — 95 ,15
5104P1420 OF 500(rO%TS 26 45 23 17 Jo 24 22 IN

TYPHOON IVY

0600? 21 OCT TO 0000? 27 OCT

8FST TR0CO OH0NINS 74 SUISO 1602COSI 4f 5000 F00(C*5l l~ .400?? €0454.05 ?
LRNOIO S (NOONS 2040045 20000$

0,51 ? *100 P0517 .150.) USI wIND 00511 WI ND LIST W IN?) PU S?) wINO US? .1544) 60,14 W IN O  US? 0lNfl
21o6002 18 .5,54 141.50€ 30 *0.050 147.36 2~ 2! 5 19,651 1.I,oL 745 102 5 42.ON ? ‘?7.30 50 26) —5 4’.,HN *509,40. 50 262 —25
2114001 17 .1. .7.32 38 11 ,3* *87.72 32 26 0 20.251 1*o,o3. *5 244 S 23.3* 1~°’~

€ 54 239 —5 7~~.3N 450.2€ 45 22A .40
2110002 17 .553 146.76 35 37 ,2’? 147.3€ 30 39 .5 19,314 I.I,o6 05 330 0 23.753 *61.03. 55 130 “30 7~~.6N 4.0.02 55 2974 —3 0

. 
22*5 082 17.5’. *45,93. 35 14.353 147.0€ 33 69 —5 20.253 l,I.,2 45 1 30 —5 23.3N *47,63. 55 007 IS 27.8$ 449.1€ 55 257 —35
2206002 l7 ,Vs 144.11 40 17,350 345.31 35 II S 30.754 14J , l6 45 2150 1T 20.353 142.6€ 55 5*1 “20 21.353 I 2.2€ 45 131~ .342212001 11.0’, 145.42 40 17.4,. 144.66 40 55 0 11,951 143.0€ 40 2535 “II I9.6N 4502 .01 445 037 ~.73 22,353 1.1,72 55 1404 .35
2210002 3 7 .2’, 14 6.2€ *5 17.js 146.16 44 B 8 30.351 145,4( 55 208 10 19.90 143.9€ 60 5095 75 21.6’? 443,62 68 l.A -25

2300001 37 ,9, 1874.7€ 50 *7.953 146.71 50 50 0 19.75. I 9..€ 55 233 “IS 22.?’? •40.45 60 470 30 2S.0N 146.0€ 65 55* — 40
2305,001 10.453 341.54. 55 17.853 147 .11 445 42 0 39.IN 047, 502 05 2~ 9 “114 44.2N £47.55 70 476 70 74,051 4*7 ,91 IS 507 5
2304001 19.36 4.0.21 00 10.HN 147.92 64 34 0 23.IN 349,02 75 116 U 20.4N 3S1.9€ 74 203 I44 3.,2N 850.3€ 60 11 4 5
2110 001 20.4* 149.0€ 6S 2V.jN 1443.42 00 36 S 25,351 1S0.06 Is 3950 “IV 38.QN iS* ,IT iS 192 “II )S.051 £01 .73 68 90 IS

2804002 23,353 150.2€ 70 2l.SN 150.31 05 30 5 27 .3N 3,3,o6 74 *22 “I S 34.4’? 849.02 75 450 “13 V.,.IN 167.4€ 08 480 25
2,u600I 22.0? 191.6€ 74 21.6.. 131.01 74 24 S 29.351 1s6,I( /5 III. “I S  30.653 £01 .46 70 230
7412001 23.254 342 .46  /5 23,2* 152 .56 75* 5 —S 29 .ON 14S.,( 40 302 20 34.351 162.1€ 64 23.7 30
2430002 24.36 193.4€ 05 23.053 1553 .81 00 68 5 34,251 1,9.01 95 2508 10 37 .051 869.02 05 441 00 . 

2500001 24.3’? 154.16 90 2S.4N 1S8.S1 00 02 — *0 2’H.4N 150.26 05 34 5, 38.74 190.0€ 75 2504 40
250000? 26,353 153.0€ 96 24.4W 138.4€ 90 33 0 30.151 1~~5. e( 04 545 3 . 
7412 002 27 .353 ~S5.5E 40 27.2 ’? 135.21 90 3 7  R 38.051 146.0€ 00 120 244 ..— 
2,3000? 20.153 1 94,92 04 27.0*. 346.46 9T 32 44 31 ,251 159,/I 50 217 35 “ .— ‘ 
2000001 20.0? ISH.32 04 29.453 354.36 03 36 0 33 .751 149.4€ /0 290 3 • 
2006001 30 .254 47.22 /0 iu.0N 337.06 0, 36 15 , 
20I200Z 32,30. 34,4.66 55 3 l . jN  350.31 75 02 20 • 
2000001 34.06 100.0€ 45 32 .640 75 4 .41  1 )  139 43

2700001 37.753 162,11 35 39.54 164 .91 50 137 14

TYPHOONS .014.1 .3530 oVIR 351*19 *34. PO~ tC 05T5
*RNIW() 26-HO 40—MN /2~ M4 .05441536 24.500 8459050 72 H0

*060061. 600(6*5? 3.0009 41544 11*6540 330*44 .0040. 4Q~4.~ 306540 130444 400’?N
*03.50*62 810$) *004.1 10908 431~$ - IN’s 350754,4 24190 421.4 77 530  3*75304 241~~*0503 7.3. 4*GNI7I ,Dt 06 wIN!) 58300 6874 1)1*75 171419 238 12 507475 3714 )5 3774 1 5  uJ ~~I5
* 010*43. W IIS oF wINO (0008 11*74 loIs 6411S -150.1 ’ , 3~~TS I’ .!’ “ 6.15 — 1 5 8 1 9
50444440(0 06 P0016*573 22 70 lb 17 2. 20 10 37
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TYP0000 JEA N

. 12001 28 OCT TO 0200 03 NON

OFST TRACII 0490146 24 404450 HU#6C*ST 4~ HOUR FOR(C*ST /4 HOUO 500(3*57
€04005 604005 1000844 180005

PoSt) WI NO POSIT WINO US! wINO POSIT WINO OST WINO 45053! 01531) 044* 11,043 POSIT w INO US! .1*7
2012001 39.4* 1S6.91 30 19,34 354.92 30 50 0 23.203 143.16 45 223 15 21.9$ 058.2€ 40 230 “35 30.901 470 .31 30 *067 S
2310007 19.So 156,56 35 2o.4N 1557 9€ 30 49 3 25.054 192.01 .5 297 —20 20.6*. 461.26 40 324 “10

0*00902 29.454 396.26 45 20.313 136.41 34 *3 5 23,203 IS0.I( 45 60 —20 21.4* /60.02 40 332 —4
2906002 20.ON 396.26 440 20 .953 356.06 55 03 3 24.0*4 124.46 60 92 0 20.ON £61.3 1 50 3950 10
2912001 21.4* 146.6€ 60 20.903 136.11 60 41 0 22.35. ISS. 3( 00 220 24 25.0N £41.02 70 700 35
2910001 22.19 157.01 65 21.9* 137.21 65 06 0 24 .601 158.66 00 62 30 40.ON 462.01 05 979 3S

30*000? 27.9N IS7.36 OS 23.ON 357.06 65 20 0 26.75. 160,33. 50 262 S 20.3* 166.91 45 942 14
3806001 23,4N 350.01 00 23.6N 137-61 65 23 5 27.09 349.06 95 263 14 29.70 *65.42 45 940 IS
3*12007 24.413 3 90.61 445 24.7W 158.66 80 10 S 27,7N 102.06 45 4A4 II “.“ 
30*00 02 24 .353 151.41 50 23.440 137.66 445 47 5 25.754 160.96 34 500 5 — .— 
3140007 24 .2* )S6.3( 45 74.0N 136.36 30 12 — 15 23.09 *57.96 ~S 237 —5 — . —  • 
3106001 24,6* 3S4,9€ 80 24.2W 135.26 30 29 — G o • 
3117 002 25.09 353.42 35 ZS.0N 333-51 30 5 5 

- — 
“—., 

3100007 23 ,553 33 1,56 30 — — .— — - —

0140002 25.70 349.42 30 
- —010001? 20,0W 141.06 30 • 

033 200 7  26 .2* 146.06 30 
0100001 26 ,3* 144.3€ 30 

0200 007 26.30 346,06 30 26.6N 148.12 30 H 0 79,3N 148,36 ‘0 133 II ~“.— ~~, 0445,061 28.00s 5444.76 30 27.2*. 143.52 30 243 0 30.154 14/.46 35 226 10 •“~~~ 0212002 27 ,111 346.46 30 27.014 147.06 30 32 0 27,154 350.01 30 263
0200002 2? .4N 34 6.41 30 27.0* 148.02 30 32 0 • - —

0300001 27 ,154 344.76 39 27.1* 148.1€ 33 48 0 7-
030600Z 28.453 186.3€ 25 27.704 146.61 30 50 5 • 
0312001 2S.0W 345.66 45 26.004 146.06 25 23 0

TYPHOO$S 05314.6 01040 01*18 35 ’c T s ALL FOOI CASTS
0*00100 24—440 40—,424 12—MN WA RN IN G 44—HO 489044 72 00

*5064462 1061C0SI (000*. 248$ 219444 209*0 3007*0 20040 23W.~ 409/344 1001NN
*50(01*82 RIGHT *5.00.1 60000 16030 14113$ 212130 779/Il 14440 140040 US$00 775130
00640*82 MAMNI TUDI OF .INI) 29000 SIlTS 361*45 15610 Sil lS 35.12 13317? IO8TS SPITS
*020062 RI4S OF WiNO (0000 —21*15 35,10 33113. —SIlTS 1P.TS NOT? 101*75 —5815
703030(0 OF 200€COSTS 12 9 5 I 20 14 0 I
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TYPHOO N KI N

- 0600? 06 #00 TO 0000? Ii NOV

~ ~FST 18*CIl w ANNIN .j 26 40?~53N F UN ICIST 40 3008 F0545~~*S? /
~ 

0(544 505054.451
~ 180005 24530544 1440945 594004

~ 4057 3 WI4 U POSIT IIN r) uST .1*0 P011? .190 053 wINO POSIT olNu 267 .I5?U POOl! .INU US ) •I’?~4

~ 
060b001 10.0* 143.2€ 25 11.0’? 352.96 2’, 23 I 13.0$ 109./1 35 /5 ? 34,4’? £44.42 45 6! 10 15.1’? /40.503 99 65. 40

- 0o12081 13.253 152.42 30 11.6* 352.76 JO 30 0 33.69 150.01 O 530 0 14.353 *45.95 50 36 ~ l 5 14.38 1531.43 09 101 —40

~ 
080000? 11.654 151.51 35 ll.VN 341.56 36 12 0 13.3* 140.50€ 45 39 0 14.453 4*4.91 54 110 45 14.3* 8.0.34. 04 201 —5 0

~ 
Olo000 Z 12 ,1’? 150.1€ 40 11.9* 351 .16 40 26 0 10.90 140.6€ 50 83 0 *4.70 444.55 80 lAb 34 I..SN *3s~~’L 1* 23. .90

~ OlubOO? I?.6’~ 14 9.30 40 2.55? 150.0€ 40 03 0 *3.054 1.0.06 40 40 “4 14,56 4.2.75 60 05053 .05 14. 053 13 7 .0€ 7* 202 43
073700? 12 .853 740.96 •4. .2.9’? 149.16 40 1) 0 14.29 I.5.o€ SO 70 —15 34.5,9 141 .5€ 60 IA, “SQ I..0N 436.06 7* .7*2 —55

~ 
0/153 002 13 .054 1*8.26 .5 13 .1* 148,66 .3 24 —5 IN .2N I.5.i1 SO 135 ‘30 14.90 441.1€ 60 444 “55 04,0* 136,4* II 230 — ‘5

0100007 13.2* 3 47 . 4 6  50 13 .353  147 .76 55 03 5 14 .0* I.3 .oE /0 III 25 14.5* 430 .22  75 360 *4 I6 .3~ 133.41 05 113 3~
- 000800? 13 .354 146•I€ 55 13,3~. 34b.0( bY 6 5 10.454 141. 1€ /0 74 35 Is.~ N 135.95 74 92 — .5 15.6* £30.51 04 so — 34

001200 1 13 .69 144.6€ 65 13.6 ’? 144.66 66 0 0 14 .553 139.e I /5 S~ 3S 15.553 03 3. 71 00 50 oS ls, 053 £ 2 5 3 . 0 1  90 I /. -20
0810001 13.4* 143.0€ 00 03.950 143.2€ 70 13 “10 IS,ON 137./K 03 46 ~34 30.0* i 32.31 OS 96 “VU 10.1’? £21.21 95 4*5 .14

0903001 14 .053 141. 36 95 14.04 341.56 00 12 85 15.353 13N.9( 94 ~7 25 10.2* 449.56 lOS 23 3  14 45,453 *29,46 114 447 0
09o6002 14.354 139.01 105 34.7* 340.21 9, 24 —II 15.754 I3* ,oK 110 .5 — II 30 ,053 £09 .13. 314 263 0 4~~.8N 130 .3€ 115 597 00
09*200? 34,753 138.36 III 14,6’? 130.56 100 13 10 Ib.76 132..E 010 115 “IS 20.4* £20.85 115 0.0 4 4o. 4N *30.53 115 5012 LU
0910002 14.0. 3o _ 91 115 35 .050 137.06 305 6 —1 0 11,29 13I.~~6 115 ISO “10 20.454 409.04. 115 ibT 5 ~

.,,VN £31.11 119 .13 5

100*00? I5 .IN 335.51 100 15,353 135.61 11 0 03 “00 37,954 IJ0 ,oE 1~~0 200 0 21.954 120.9€ 020 •350 *0 .‘s.S.i 131,44. *10 lii 0
lOubOOZ 15 ,053 13°,36 120 12.8/3 I3..l1 115 Il “5 14.54* 12d.o6 U”, 3542 IV I9.3N 141 ,12 125 09, 20 36.0’? 1I9..L 103 303 IS

~ 
3032007 14.9* 133.1€ 124 1..0$ 1)2.91 120 33 5 14 .754 I27 .s( 130 347 20 I5.~ N 102.90 130 2545 25 l , ,0N £3 9 .11 134 260 •I0- 10150031 16 .0’? 132.2€ 125 10.79 332 .21 174 6 5 I4.9b *25.06 0)0  127 40 IS..53 142.91 330 2050 20 37 .053 419 .01 104 2254 0

~ 110 0001 34,85? 733.56 120 14 .7N 3 3 1 - 3 K  320 13 0 10.054 Id /. .l U-S O 37 70 04.354 123,10 130 *34 20 74.054 £19.33 94 *30 4
1108 001 34~~7N 130 .41 114 14,78 130 7€ 320 6 S I°.ON 147 .31 1.40 53 24 IS..N £43.15 130 lb IS l0 .#N 815,31 05 954 30

~ 1 102004 )4,1N 130 .1€ 1 10 14.7’? 130.1€ 120 0 10 150.054 1450.1€ 105 31 211 IS.?’, 442.3€ 025 60 10 7,2* 110.0€ 9* 05 40

~ 
1110001 I4 .is 729 .61 138 14.753 329 .1-6 310 0 0 l.,0N *450,01 100 12 — 1 0  L4. .,N £22.41 300 43 “4 I7. 0~ 119,01 /0 5,6 35

I.~o*00Z 18.6~. 12 0.91 II I I..7N 329 .33 145 13 5 14.054 128.4€ ~4 68 14 05.34 143.16 94 130 S I’.8N 114.36 II 01 iS
1 700001 14.6* 120.2€ lOS 34 .653 320 .31 305 6 0 14 .403 1250.0€ 45 29 49 150 .453 840 ,505 70 04 5 17.4* £Ib .VI. 10 ~~1, 35
1412 00? 14 .640 121 .3€ 109 14,6’? 121.4€ 105 6 0 34.5* 144.01 ‘05 53 “40 174.5* £14 .01 70 lOb 30 I..4N 4Ib,bL 70 2 3 /  .70

- 
12153 00? 34 ,7453 126.46 100 1..~~N 126.26 105 12 S 150.654 *47.741 95 28 .10 150.953 0 150 ,6 1  10 01 IS IS,IN *1S.01 04 304 2s

3 300007 14.16 125.31 11 0 I,..’. 125.46 IOU  21 0 14.4* 142.06 90 96 0 14.811 810.65 70 III 34, I~ .lN 0* 6 , 3 1  os i / I  29
3,06032 14 .76 7254 .23. 114 34.640 124 .21 I O n  6 —S 10 .354 140.32 /0 55 5 05.053 £11 .01 70 143 35 16 .1’? 11 3,01 65 5111 Jo
1312001 14 ,76 303.30 115 10.653 123 .1€ 14., 6 44 14.753 119.06 05 04 84 14.053 4 1 5 . / K  75 .720 34 I..ON 1I4...1 Il 5074 •u
10*000? 14,08 322.21 105 18.7* 322.16 lOS H IA 34 .453 110.66 60 9°, 84 34.053 £ 14.11 74 310 35 Io.06 £11.01 IA 104 40

I.u0002 15,15 120.71 90 04.29 320.11 95 6 5 14.74 1I7.’6 00 75 05 *50 .1* 1350. 01 74 •US 35 5.58 110.01 10 902 4057
3406 001  IS .)’? l lO .SE 65 15.6’? 119.61 9) *9 IS 15./N II,.l1 00 1544. 44 34.7’? 0 12 .35 15 41.? 60 .
140230? 14.06 1153 ,5 6 40 35.65. 118.1€ 7., 20 25 14.48 I1. .IL 40 215 II 05.3’? *14.95 40 131 10
1*1 0002 16.2’, 113 .2€ 35 05.440 11 7 .1€ 45 34 20 16.19 II,.I1 40 il l IU 16.36 013.05 40 00) 10

1500001 36.0.-, 134 .1€ 35 06.453 110.01 0, I) 10 17 .453 1 3o. o1 •0 212 U 00.453 304.31 35 /0* S
390600? I7 .lN 118 .2€ 39 16,454 110.01 *0 38 5 30.253 1045.86 .10 394 S~~~~~.—
1412001 17 .69 118.41 80 *1.68 110.1€ 40 Ii 0 19.3* 011 ,01 30 2 7 7
1 10001 18.49 119.3€ 40 10./N 318.81 35 29 “S 22.58 121. 0€ 30 161 0~~~~~.

180000? 19.5?. 119.9€ 850 19.940 119.3€ 35 43 “4 23.5,5. 1e2.91 30 153 3 0 . , 
1 606001 20.3N l2l.I ~ 35 20.5*. 121.2€ 30 I 
2812002 20.011 122.41 30 21.oN 127.06 30 24 0
1018)01 1 1 .0 - 0  123 .95  30 21.04 123.26 30 39 0
110 0001 23.06 /25.41 30 21 .5’? 12S.61 25 II ~5

TYPHOO NS 4014.1 .1*0 5)018 3SKl~ ALL l0 4 . C 4 5 1 5
o08NINu 750—400 90.040 72—90 00054)96  4~~~$0 404 .440 7 ’ 5 5 4

*8140482 FO8ECASI 6404000 14*0 103*1 093530 274534 36400 111540 23984 347 ’? ’ ?
*43.0406 014441 0NGLE (4000 9/30 9284 100N4 I6SNo 1054- ’ 97530 129400 I50A’?’0
006805€ 0ar.’,ITI,lO6 01* 0100 28804 68)5 / / 415  2503119  7 0 8 5 5  5 .815  05 ,610  28035 295.19
*010446 0105 OF £1531) (‘SNOW SIlTS —05,!, —0,74 — 6k/S 05.14 ‘~s5,T* 05 70 15.1S
4004003.0 OF 20N1C*S1S 39 37  33 79 4. •ss 30, 34
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TYPHOON LUCY

~ 
06002 28 NOV TO 1800Z 07 DEC

~ 81ST TOACII 000*2544 24 .4004 I ONEC*ST 90 HOUR FOR4.C*Sl 14 44000 50414.051
6440045 1040005 ESIS0NS 600003%

POOlS WI ND POSiT wl40o US ! WiNO, 90511 W INO 057 01/8) 6050! w1037) 054 .1500 PO511 wINO) US) Isi,,

~ 2007.002 6,ON 160.06 30 6.153 160.4€ 30 24 0 7.55. 355.56 45 113 IS 0,6N 051.06 50 127 25 9.90 090.56 54 316 20

~ 
2012002 6,053 350.36 30 6.08 150.41 30 6 0 1.7*4 152,01 .5 48 10 0.75. 446.26 40 91 05 9.0W /40.71 45 130 IA

~ 
2010002 7.054 iS6.66 30 6.9* 148.86 30 13 0 7.90 350. 76 40 56 20 0.6*4 448.91 45 41 20 9.6* 539.62 50 153 00

~ 2900002 7.4w 155.21 30 7.0* 154-36 30 50 0 7.914 I.,,36 40 1503 20 9.70 *43.66 45 06 15 10.501 439 .02 SO 192 4
~ 2904002 7.6N 353.01 30 7,7’? 353.53. 30 19 0 9.70. 0.7,~~f iS 160 00 10,913 481,42 40 05,5 5 13.UN 36.U6 45 138 — 1*
- 291100? 7.39 152.0€ 24 o.i’i 152.02 35? 07 44 9.61*? 3~~5,j( ~05 Is7 I?? Il.5N 439.9€ 40 135 5 10.0W &34.7~ 45 047 .20
~ 291800? 7.I’9 352 .16 20 8.450 150.51 30 022 10 10.054 l.*..t /49 344 05 lIfON 130.7( 45 003 4 I..SN 133.5€ 50 0.8 —144

~ 300000? 6.9* 150.96 20 7.4* 151.42 30 02 10 •.I~ 1.7 .00 34 204 5 0.9* 442.01 40 8343 _ 5 9,90 030,11 409 834 40

~ 
3057600? 7.354 149.31 25 7.ON 350.01* 30 45 5 I.?l. 3.4,62 35 141 0 0.11? 180,26 40 441 15 9.0N 036.61 45 430 —64

- 3012002 7.5* 147.36 .75 7,68 047.70 30 2. 3 0.304 l.3..( 13 2538 0 4.3* ~39.3E 45 375 20 10,5N 135.06 so 350 —60

~ 
301000? 1,78 144.2€ IS 7.~~N 146.03. OH *0 3 0.41? I81.?0 15 271 S 0.5.8 431.06 40 322 “iS 33.20 133.36 50 796 .64

~ 010000? 0.054 342.4€ 30 7,7?. 344 .70 33 £ 174 0 0.00 II’..0 0’, 74 3 18 00.353 434.06 40 217 -S4 33,7W 130.01 40 167 —505

~ 
0106001 0.4* 14T .3€ 35 0,2* 340 .02 .0 2 5. ‘.s’. 3 0 . 50* 5014 ~ . 5 01.*N £30.03. 70 003 “43 13.0* 426.81 79 393 —35
0112002 9.79 138.56 35 I0 ,JR 138.71 .6 JO II ~~~~~~ 3 ,,.5 N. ~.. —4 16.7* 023.26 70 200 40 11.753 124,96 /4 211 —30

~ 
01*0002 10 .00 0 31.26 40 Il.I N 338.60 99 J~ I. ‘ . . I, .. -. .~ ,. l* 1/,05. £28 .72 70 146 44 io.1* 177.66 12 .162 —25

020000? 1I.4N 135.86 85 11.48 134 .6€ 90 Ii 5 is .— ,..“. OS 153 31 31.70 ‘22.06 85 351 —SO lo.NN £1n.66 45 4006 —55
0208002 11 ,4’? 138 ,56 ~S 11.54 334.00 43 10 0 33,40 , ~ . 03 10. 45 03.90 £21 .61 60 400 “SO 14.1* 105.5€ 45 97.6 .95
02120 02 3I .7N 133.4€ 65 03 .5* l32”~f 4’, i4 —3 W 3 5 - •

~ 1 71. 01 i i’,. -., 13.2* 027.01 80 392 85 to.VN 117.61 *5 970 —39
021000? 12.48 132.5€ 75 1l.SN 337 .37 , 4* .34 3p.40 1,34.4 5 5 / ’  -.4 l2.*N 428.41 70 417 “30 33,4* 420.71 55 000 —IS

0300002 32.854 331.36 9~ 02.9” 133.41 04 0 10 0?.~~’? 044. ’ 7.6 109 -4 l* .6N £22.82 100 491 0 15.HN £19.66 80 1027 S
03,6002 13.3* 730.86 110 13,16 13)’ 25  30 4 0 ?  . 74 70,30 ,.0 127 10 15.053 442.06 110 504 20 05.8* 010.31 70 0101 10
0312002 13.453 129.41 118 13.4* 329.93 11 0 0 0 .. — ‘  o~~s .~~1* L U ’ S  I7~ 3 9 19,054 413,26 010 650 30 36.3N 120.66 10 1162 IS
031000? *4.08 329.16 115 13.40 129.11 34., I? 5 .9 345 ,40  90 252 70 10.49 23.46 110 805 40 10,153 423.11 95 0015 40

040000? 14 .28 1240.1€ 115 14.4’? 320.71 l l~5 II 5 37 ,4*. I~~ I .ot lOS 375 20 I’O,YN 176.91 105 524 60 22.6W 429.62 05 827 3ç
040800? 35.40 020.82 100 35.70 128.21 I I ’  25 S 07 .75. l~~I..l 30, 171 18 2W ,0N 417.22 90 617 30 22.0N 030.51 00 9*0 30
040200? 16.85. 120.63. lAS 16.3” 128.1€ II, 19 5 19.75. 101.46 IwO 363 20 12.0N 134.26 90 332 35 24,ON 140,06 75 46* 35
0410001 37 .153 129.3€ *00 08,040 329.26 lOs 19 5 24.04. 332 .12 ‘0 72 20 24.054 *38.31 70 265 IS 27.SN £46.51 60 520 20

04400001 18.840 379.91 30Q 19.60 129.41 340 28 0 21.3* 333.01 04 349 20 2S.lN 439.46 6S 331 10
0908001 20.20 133.0€ 90 19.040 )30.61 100 33 II 73.71. *34.31 00 370 20 19.0N 482,81 60 306 10
051200? 21.68 132.51 00 21.6N 132.12 9’, 22 IS 28.34. 330 .31 /5 2.7 20 10.70 £40.82 50 4432 10
050 0002 22,0/0 134.06 70 22.40 033.76 93 29 20 40.0’. 0.0.00 •~ 280 4 “

~

0600002 224N 1344 .96 85 22.9’? 136’33. 85 47 0 26.054 146.56 35 223 20 .~000800? 22.30 1340.04. 50 27,4* 137’N( 1’, 0 05 23.7’. 347,02 45 78 —5 --:—
061200? 77,4W I40.2~ 54 22.454 340 .26 7.4 8 IS 24.354 1*9.46 30 138 — 0 0 “— .— 
081000? 22.6N 142.56 55 22.853 142.51 00 I? 5

01 0000? 22.6.~ 144.8€ 55 27.954 344.82 50 12 5
0104002 27.4k 147.0€ 40 22.940 346.81 45 13 — 44 _ 
0712001 22.09 349.71 40 22.4~ 349.71 40 30 0 .. , 
0730001 21.3W 142.9€ 80 22.2* 152.01 ~~ ~~ • T . 

TYPHOONS WH IL6 WINO 0018 351*15 ALL PO ’LCASTS
8*05.31*46 24—H~ 40900 72—08 W*RNIN/i 24—’? ’ *0—HR 72900

003.8001* FOIEC*%I 10010* 2600 1008$ 36794 543704 33*0 1700301 33000 543*0
*000*82 £1001 *064.6 (00448 ISNM IO7WR *07*0 235530 00813 ?TNR 1720.4 25S’80
*..U*J o*s*.Iyt,lo( 01 wINO 00400 7,314 16112°, 26kT4 30815 61.15 19/IT? 250)5 33P.TS
*l,.000 01*4 045 .100) (40008 35.75 —2311 5 —7 815 —04 (TS 3IITS 25.7? —3,ITS —141125
*.~~~050 US l 000?* S l5  71 26 26 7? 39 34 30 2?
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TYPHOON 0000

06002 20 DEC 10 1800Z T3 108

8(57 T0*C, *80531*1) 26 HOUR 7381C*ST 4~ IOU/I 500€C*SI /2 4400/4 60051*5?
10N~O5 €40005 KNNUOIS

P05 !? wINO) 005IT WI N ?) 050 w INO PO SII .1*0 0ST .INI) P051) IN() 35) .0530 PUSI l .0530 553 *153 -5
2000001 9.74 179,41 30 10 .150 179.36 30 25 0 10.654 110..1 ‘U 96 0 13 ,00 075,15 25 37. 40
2011001 30.20 3 79.71. 30 I0.ON 179.01 30 43 0 00.95. 1/9,41 400 73 A 12.353 411 .01 25 *70 — Is . 
2018002 lo.4’~ 1 79.61 35 9.50 179.26 30 49 .5 38.19 370 .91 *0 116 0 II.?’? £77 .01 25 006 “.75

2100001 00.3/4 178.46 40 9.10 179.01 4T 43 0 9.16 179.66 ,0 141 0 10.61. 179,05 15 361 *b
200 60 01 10.2’ . i ’~~’2~ 

NO 9.450 078.81 405? 43 0 9 .66 170 .0 1 •0 1~~0, —4 ‘O.~~N £10 .05 24 40 11 ~.52112001 9,9’? 1 70.16 40 10.00 370.01 40 6 0 30.08 010.451 JO 265 2U - .— 
2110001 9,7’? 317 .01 *0 9.00 377.56 80 IN 0 9.0* 115.o ( so lOS — 18 ‘0,00 111 .7€ 60 157 —3 0 0,0* *00.63. 30 179 —00

2208001 9.50 376.66 80 9,9* 176.66 SO 6 10 10.054 173..1 40 00 “IU 00.753 412.5.1 00 052 “iS 10.0* 167,41 30 101 “*O
2206001 IO,I ~, 1 74.5€ •S 10.1” 174.21 *5 10 0 10.19 110 .05 45 101 14 *0.38 £507.01 50 b a  0U 10.1* *63.11 40 35,3/ .44
2211001 10.65. 114.9€ 90 *0.1* 174.3€ SO 32 0 9.81s 0/0 ,501 00 132 “10 ‘4.~~N 4050.5€ 55 269 30 0.9/0 £502.51 58 .765. “44
273000? 0’ .)’, 1 71. 7€ 68 10.8’? 173.4€ 6U 21 0 ll, WN 1/0,506 /5 27 5 17.28 ~b1.S1 05 114 —5 37, 4* 4503,44. ‘40 294 24

2300001 31.j’s 372 .96 /0 11.350 373 .01 7.5 6 “5 13,,N 1509,o€ 05 54 IA 15.753 £01.11 05 43/ —4 10.353 4,0,31 7.0 561 0
S 23060*? 10.6’? 1/7.11 1/0 11.00 171 .71 70 26 0 14.11. Io8.ol ‘00 101 II 13.053 4506.75 05 334 0 77,50* 45,9.81 44 674 “S

2302002 13 ,80 11 1. 2€ 70 12.40 370.91 /0 35 0 15.053 100. 00 05 130 15 10.40 £b50.5€ 00 412 1$ 43.90 471.01 50 014 5
2310001 32.26 3/0 ,61 /6 14,9* 170.0€ 70 55 0 10.453 161. 91 /0 2.3 —70 10.65. 470.45 50 507 15

24570001 32.404 369,91 75 12.7N 070.26 7~ 23 —S 14.65. 100.3€ 500 047 30 10.753 47.8.11 SO *3 
2408001 02.0’? 169.31 00 13.05. 169.4€ 70 13 I0 15.2N 167 .741 OS 114 20 U 0 3N 45011.5( 55 409 “S
2412001 13 .15 I0~~.4~ 05 13 .2N 368.91 10 30 —15 05 .853 1.7,jE /0 240 25 10.3* *68.47 44 969 0
2.1080? 02.7’? 168.4€ 90 13,? ’? !69.I( /0 30 —~ U 05.254 1501.30 ‘0 262 4 10 ,?N £o$.75 55 636 4

2,00002 32,3w ~69.21 .40 14.40 169.5€ 75 Ii —IS 13.60 166,40 500 397 IV 00.20 165.70 10 511 20 I~~,5N 1004.01 00 1023 20
2506001 11. 95. 60.1€ 05 11.6’? 169.36 ‘05 II 10 10.754 1501.41 OS 16 35 10.08 £03.3( 90 141 44 10.574 44/.01 ‘46 307. SO
2502002 11.46 068.86 95 II.6N 068.06 95 4 0 11 .353 IoS, /( 000 123 544 10.38 461.0€ 300 2*7 bO 11.3’. 456.81 90 300 50
2*1008? 10 .953 164.21 65 01,0* 360.31 5.0 H IS *0.59 105.31 000 153 50 157.853 /60.56 IOU 195 60 10.4” 456.41 00 4024 5.9

2600001 10.4’, 161.21 500 10.540 167.4€ 76 13 15 9.553 163. /I 505 14 4 04 9.6W 050.01 55 360 IS 10.0* 055.71 50 881 0
2606002 9.94 166.21 60 9,950 546.26 115 0 5 9.653 0*1,46 45 127 10 9,60 157.05 45 30! 5 o.HN 552 .4k .5 339 S
2612001 9,4*0 364.91 55 9.1’? 164.4€ AS 34 10 9.650 150.401 95 64 IS 9,18 1~~2.76 45 063 9 ‘0.9N &*7.66 45 13* —10
2610002 9.0* l63 .2~ 50 9.)’? 063.31 6,? 19 10 9,16 I57 .o( 40 ‘05 IN 9.3,0 451 .96 45 1040 0 ‘0,ON £406.41 4050 IS) -IT

2/4000? 0,053 161 .3€ 40 8.9* 161 .7€ 00 24 IA 0.84 154.91 90 134 Iso 3.75. £50 .15 85 A~~* —5 q ,0N 4.8,91 40 Ill “OS
2/0600? 0,8* 159.4€ 45 8.9’? 349.63. 50 03 5 9.09 I53.~~1 85 302 5 9.554 441.45 40 115 —00 0,0* 442.31 •0 56 — 00
2112001 9.053 )5/ ,5( 40 9.0’? 057.51 SI 0 10 9.5* l4O .~~1 •0 07 0 10.oN *44 .11 35 ol ~2o 1 0.4” 039.51 .14 83 —10
2/10001 9.253 155,66 80 3,0* 355.41 5.’. 27 5 0.953 I.8.oE 34 158 — 00 ‘57.453 4/41.15 30 170 24 ..,7N 436.01 20 072 — 10

2000001 ‘0,440 1 53.7€ 48 8.950 153.26 .s 8? 5 9.1k 1.a,j( 34 176 l4 10.?N £40.01 30 UbS “IS 11.050 134.51 30 204 — 10
200600/ 10.0’, 151.06 80 9,57’? 152.01 *3 13 0 II.*~ 146.13. 30 47 “20 01.48 441.31 30 126 “20 02.5* 136.8€ 24 102 — 15
2012001 10,453 1 50.21 .0 10.040 144.91 4,? 51 0 32.7* 143.12 .30 145 “25 U3..N £31.96 30 23. “IS j..2N 8)2.71 25 .334, — 10
201000? 13.2 ’? 149.21 45 11,0’? 144.11 4, 46 0 19 .40 I,2.~~1 55 253 0 10.04 430.30 60 303 40 16.5” 430.94. 65 *0’, 30

200000? II.)-, 1*0,31 40 1I,3~ 140.41 4~ 6 57 11.1/4 144.11 500 127 5 12.7’? £34.75 70 115 30 ?).00 035.31 10 4*40 34
?OU600L 11.3’. I46,~( SO II.)’? 347.31 55 12 5 11.08 144 .5€ 60 054 1 IA 13.354 lJl.b O 75 130 3’, 12 .1* 438.01 00 737 54
2012002 11.3* 144,51 55 11.2’? 144.31 44 03 A 01.753 139 .9€ 05 91 0 13.05. £34 .75, 80 326 S 10.053 429.01 35 .4 S
29150001 10.0’? 114.1€ 55 11.150 1744 .1€ 54 10 8 10.08 139.3€ 45 59 s 00,4’? 834.51 8?? Il/ 5 Iq .AN 429.31 35 £ 12 0

3000007 10.4’. 1*2 ,01 55 10.4’? 347.76 55 6 U 0,08 134 ,741 .4 ‘o S S 10.1’? 434.06 *0 330 S 10,5” 129.01 34 231 5
3006001 10 .30 1501 .5€ 50 00.2* 340.01 54 09 5 9.5N IJT ,.1 SO 00 10 4.4’? 132.445 40 15.2 10 10.1* *20.01 350 42* 5
3017001 30 ,2W 340.21 .5 10.15. 188.3€ 45 S 10 9.7* l3~~,l1 405 81 10 H,94 030 ,11 40 130 10 10.314 *21.21 3, 104 5
30*0001 10 ,154 130.91 40 00.05. 339.01 50 0 18 9.954 133, 51 •5 03 30 10.15. 130.01 40 043 10 01 .150 126.4€ JS 1650 10
30 00001 9.950 137.4€ 40 10.7’? 337 .91 sO 38 LU 10.2* 1.13,31 •0 5.4 5 £0.8’? 020.25 30 195 o 3~~.06 025.01 20 134 U
310600? 9,55 335. 01 80 9.95. 136.1€ *5 27 5 50.154 130.0€ .05 25 4 00.4’? 324.41 20 29 “10
3112001 8.9* 134.64. 35 9.10 134.4€ 45 Ii 00 ‘0.19 123.oK 34 60 5 9.9’? 0474 .55. 30 304 0
3110001 8.75. 3)3.21 35 8.1” 133.41 3S 40 0 /,9* I40,ol 05 125 . 

0100’O81 9.4’? 131 . 4€ 3S 8,1’? 331.66 3, 00 /7 0.19 I25,.1 o~ II? — 
0106081 30.3* 130,51 30 10.053 130.5€ 40 6 00 08.8* I4~~.0€ 30 80
0314 001 10.1’, 128.0€ 30 l0.0~ 120.0€ 4. 0 15 01.3* 143 .oL 5.5 73 05 11.7* 118 .45 40 5.90 2 
0110041 9.96 71.4€ 30 0.9/3 127.2€ 44 12 lb 11.714 121, 01 *0 030 IS II 5N 117 .05 40 440 20 . 

0240001 10 .0* 325.91 38 9,9* 124.01 4’. 0 15 11.21*. 120,/I 35 220 15 .—
0206001 10.20 125.01 30 13,450 325.61 .o 31 10 11 ,15. 124 .0€ .00 1*6 IA ”” .— “ . 
0212001 10.45. 174.3€ 30 10 .1” 124.2€ 34 09 5 11.8* 115 .01 34 is.! I • 
041000? 30.0’? 123.0€ 25 00.9* 023.06 06 11 00 11.953 010 .111 •0 .06 2 0 ” .—
03o000l 9.3’~ 123.9€ 20 *3 .05. 126.0€ 30 002 10 ““.“ — — . . 
030600? 0.41*1 128. 1€ 20 11.4’? 323.83. 3.. 110 II • 
0302001 7,4W 128.0€ 20 10.0* 026.01 45 155 5 . 
0300001 6.30 122.71 20 30.00 324.00 ~,2I? 234 0

TY PHOONS ..ILS 035.0) 08140 34015 *1.1. 60016*575
w*04.IN?. 48 444 40—UI 72.440 w*453 ’?o 44—HO 40—444 72—00

*410082 b Old ’,! (8WQw 2400 i4’0N~ 1675.8 341N 0 34548 1)4*4 44~~ p~ 29900
*05.0*445. *14017 *044.1 1001)8 161413 14013 1865.0 4900 2353* 0690 1804N 03200
0010061 004NIIUOI 05 .118) (NOON 4/ITS 135.1 4 201*35 2*OIS 1.5.14 141!? 10,15 21/IrS
0010082 N Ib S 06 *1541) (NOON 25.15 15.19 — 41.19 •3/I?~, 31515 3815 “4835 05 ,15
*0040(0 *6 6001C USTS 44 •8 39 25 SO 444 *7 33

76
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6. INDIAN OCOAN A IOA CYCLONI DATA

TRO P ICAL CYCLONE 37-77

2000Z 11 MAY 10 08002 13 NAY

.41* 54 TN4C I O4WNISs. 26 0 ,050 5 0005.5*61 40 SUU’? 50/01(05? /2 OUUO? IUUSI. Sl
?. NOUOS 580064 IUUUSS

P05?? .15.5. 40411 II’.-. 5)47 *lN ~. 01)51 ? *1’??) 55 ? 0154/) 50907 £181) US! .05.0.5 00*1! “15/) i S ’  .153-,
11250 001 17 ,1.54 00.51 SS 17 .140 09.46 .7, 89 —10 15 .714 91.81 00 131 I 

3 40A001 20.2’. 049.71 60 20.25. 09.27. 6. 6 ‘, 44.15. ?05..5 05 II? I , 
0400001 21,00 50.81 86 21 .70 04.31 1.0 ~ I 10

33u0002 24.84 93.91 15 25,140 92.01 3’, 13 30 . • 

OIL P O’SLC* ,I4
.UNNIN u 2~ —H n 450-HI 14.0$

4810*441 608(604! (MOON 3154 *  12/504 05.0 0540
*014*441 01440! 0104L6 18064 314* 142140 080 05.8
8014401 040.54~ 158)5, 00 0153/, 70000 16/415 1.5,4? 0/ItS 05.15
*010*01 OIl S 31* .191) 10000 € 1 5 1 4  0 508 1? O8 IS  0 8 1 * 9
5.00010 06 o O..~ s ’US T S • e 0 0

TROPICAL CYCLO NE 18-77

2000 Z 10 J U N  10 0800 1) ~‘JF.

4651 TN*C# *00014,, 28 545,00 8 PUR ICAS !  40 ‘50040 600(C*5? /2 .uo. 104054.051
100005 1* 80065 1#000S 164051409

Ps . ’ , 7 1  8 3 531? 40* 17 . 2 5 . - )  1)51 0114/) POSIT “1540 1141 OI15 U 0050.1 •1*0 vS! .~ p,.j ~0,Il *151,) uS? .154,-
3040007 00.0’? 5,6.01 35 150,0s 66.85. 80 0 4 21.0* 50/4 ,45. *5 ~l1 — 1 0  23,4N 02.21 50 118 4 . 

1108 001 09.714 65.21 40 2,,..N 6S.0L 55 43 S 4),?N 64.5.1 64 182 5 24.7* 59.71 65 320 45 . 
1100087 19.85 63.41 SS 19.450 5,4.01 60 48 S 19.053 00. /I 45 1.6 , 

IIo0001 20,21*. 61.41 60 10 ,151 61.2/I 6. Ii 0 7*..’. 5/,,5 85 73 . . 
1220000 20 ,6* S9.81 55 lo..* 59.05 ..i II S , 

03*0001 70.4’? 90.36 540 lo,4.I 404.35 1” 30 5

.04.1 ?‘,)‘.0C*979
•*4Nl** 2 ” H0 ~ 3.o40 17~ 50O

*010453. 60.31C* cI (NOON 21544 07/04 710-00 0*13
*010*01 M IAMI 014/04.6 5.0000 II’?” 041414 750*4 05.50

*05.40*65. 0*44411005 04 0354?? 5.0404 .15/4 51615 14/475 0/4!,
*013*66 41*3 /36 .INI) (8000 .5 .14  05.T0 10815 07419
00050(0 06 00826*575 15 4 2 0

10001601 C50CLONE 49— 17

20002 29 OCT TO 20002 31 OCT

465? T4aC/I 0*0141’?,. 4. 405,90 l 0N7.C*SI 82 .4s00~ 0001C*Sl 70 40000 IOU S L US ?
€8400505 5850004 14050085 0940004

P (?S!? 03 60 P0911 wIN S) 1)57 M IN D 0042? .1140 057 wI/LU PU S?? .INO US! .1144) P44401 .l’Il ,‘57 .0.-.
2420001 13,054 044.21 34 13 ,2W 05 .71 3’, Ii 0 33.45. 82.45 *5 56 10 l•.6l. 8.0.05 55 122 15

0W/ b OO? 03.95, 03.41 34 14.154 08.31 3’, 73 0 01 .314 4s4,~~5. 5.5 3744 .- .“- . 
302000? 14 .7N 07.45 34 154.054 02.01 40 50 5 36.65. 14,65 30 32 • . 

310000? 34.6’? 80.31 40 15.250 00.41 80 45 0 . 
3120007 36 ,05. /9.05 30 15.35. 70.01 0.? 64 0 . 

ALl 14401C4519
.005.191. 14”’4” .0—MI? 77 404

*05.0*82 600(6*’,? (40000 455.4 77NW 322144 05.0
0814*82 034441 *5.43.1 (001)8 *85404 /~ NM 00N0 o400
*41.0*82 004141TI)U1 .1/ WINO 480040 1814 45.1? 7974(5 37415
*064*7.1 9145 44 WINO (00444 1844 4/ITO 14/I tS 05 .15
18340(0 06 60466*015 S 3 I 0
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TROPICAL CYCLONE 21-77

20007 00 NOV TO 20002 21 NOV

NEST !8*C74 088*15,. 28 0US$? ?‘UN(COST .0 lOU /b 6086645? 1* MUU O ‘0011*5/
1840’lS 5005,44 1040505

PoSit i391) POSIT 43140 US! .INi, 4051? *15.0 047 .050.00 ~osoi WINU 5)4/ w I /L U 40911 MO NO U S? .0..
1040001 Il..’? 03,01 *0 11.4/4 84.36 34 23 5 11.011 00. 0 5 *0 5.7 “ 4 ” ” .— • 

13 .04002 11.3’ 82.01 40 13.353 32.17. .5 6 9 11.214 78 ,o( 80 33 0 ” — . . 
302 000? 13.05. 00.21 45 13.0* 00.11 5’, 6 00 • 

I2u0 00Z 10.0’ 7.3.46 40 11.051 70.21 3.) 37 .00 , 

1*20002 33,6.. 68.21 44 02.7* .8.56 3. 51 “11 13.2* 04,91 50 336 0 18.0* 61,27 58 34 

Is00002 14.5/0 66,61 40 14... 66.46 *5 Ii 5 15.56 64,,1 50 25? l0 10,1, 504,50 55 95 
1420001 (3,053 66.41 48 18 .1-. 46.81 6/0 II IA 14.3* 0.,ot 60 *504 5 0.4,7* 61.25 50 800 20

36.000? 03 .3/0 66,01 60 38.2* 66.21 82 68 0 151.35. 64.0.1 60 116 10 150,6* 07,30 50 305 ~20
182000? 32.7* 66.91 04 14,014 67.26 6 00 8 15.553 506,21 04 II? —5 10.8* 64,/I 60 46 . 

17,0001 12.2’- 67.21 70 13..,o 61.26 75 4* 0 13.053 61,41 A’, 17 1 IS I*.o’? 68,57 94 ‘7? 40 . 
3 720001 ll. ON 67.41 70 12 .153 46.81 10 39 0 12 .405. 5050.95 00 121 05 IS .?’? 05 .37 HO •14 * 

00,0002 11,2’ 60.26 10 10.650 67.41 6~ 43 4 31.11* 60.*1 60 148 4 13.jo 0*.7p 70 200 45
1040002 30,14’? 49,11 65 10.5* 69.96 05? 13 “5 12.253 /1.01 44 148 S I * . 3 4 0  69, 4F 65 322 20

190000? 10. 1- . 70.37. 44 1o.Oo 73.06 SO 41 5 00 .414 73 ,001 ‘0 93 S 13.0/0 /3,0, 60 154 IS
144000? 9,8.. 11.3 1 50 0.90 70,81 50 S3 0 11.2/4 /3. .-t 50 1350 5 13..N 69.41 60 274 2’s . 

2000001 10.01, 77.11 45 10 .414  73.76 53 49 5 13.7N 72..I 55 140 30 —“ .“ 
2010002 157.4’? /3.21 44 10.650 73.71 * 72 0 18.06 /5 ,00 34 07 4  — 

21,0002 13, 0N 74.11 .S 10,45. 74.37. *‘, /48 0 , 
2120002 04 .5* 73.01 35 I4,3s 74,75 •7 43 4 . 

ILL 50611*414
0*454094 ~~~~~~~~~~~~~ 77.04

*814*82 6518(6* 5? (8000 *1/40 090/00 0715.04 0’450
*810*82 8 1007 1N04.( (84000 29/’” 1885.4 .-‘50’150 T4’
*018*440. 0*0*11006 .W wINO 508040 .1515 /5.19 425.15 0~~I9A0€0A82 8345 06 ,,I*U 10400 — 1 1514 1/41? 05.19 5 15 / 4
544)0010 06 640(r*57S 19 14 II 0

TROPICAL CYCLONE 22- 77

08002 05 7400 TO 20002 09 ROY

8~ Sl TO * C74 0 * 0 5 3 0 , ,  44 ,,,5,?0 /5)54~ LA4! *0 ~€?0O 7 64’IC” l (c 5505050 1 0 0 1 4 . 4 S f

€840405 l IMO?”, 644004 1 _0 0 _ S _ _ s

4,051 1 01.10 0,1937 •I*5 US! •.*,‘ # 0 4 1 1  .1*0 5 _ s T  .1 ’ ??? 0 0 5 4 )  M INI ? Us? •?50 46,?? .0.44 US? *1- s .

1 900101 0..0N 07.81 SO 6.150 87.01 60 /4 0 6.1.14 43./Il 04 3 0 7  “1 9 .0.,”? 00./I 6’, 43
1,20801 6,514 04, 11 OS 6.214 04.06 60 Sb 5 7.714 oO.35 /0 206 70 0.50l~ /4~~ /I 45 345 “ .‘, 

1680101 7,7. 06. 35. 0?? 7 .0 ’ ?  15.0( /0 II “ ‘0 7 .’O1~ 0 3 . 1 1  08 Is .? “ I ’ ,  0..,l’ 500,2o *0 4 .

164* 141 0.0N 08.61 508 04.5” 04.51 .._s IN —S 10.314 03 .06 0.00 1050 0 ?I.s* 41,31 180 IS/ “I * . “.

1/00002 * 8.640 00.91 OS Iu..s 83.91 ‘8’, /4 8 13.04 507,01 LVI  17 -5 15. 450 5 0 0 . 4 /  *0 20 “70
1/2 0011 11. 0* 03.1€ lAO 14 .354 02.91 1*0 32 U 14.511 0I,.L *0 508 4A 10.14 01,04 8? 4

3890001 13 .0” /44.21 Is’ S 3 3 .3 *  02.11 II” 39 5 35 .954 uo. 9L 300 2/ ~l 
10o0107 14 .15. 01 .11 III 14,2* 01.45 lOs II ‘4 30.65. 50o..1 00 S, ”I?’ . . 

3440111 154 .40. 01 .11 III 05,8* 01.61 1.05 2 , 
3940001 0 7 .2.. * 3 ,0 1 90 36,)’? 750.71. 0-5 92 0

‘LI I?)”tl*S !s
0* 01505 .0  4s. -H ”  *N— ~~ I/”.iM

*410*82 10004.16? (845140 1054” ‘8,050 7445404 0~ ”
*010*41 O1~ HI *5044.1 (NOUN 2’4~ ” 

/ s.500 061*4 0.’
*4(0*06 8*40Il !S’U( 0+ wINO 608114 . 1 5 / ’ ,  171.19 28815 0’’O

*818*64 NtIS 00 .1’dV INN/SI’ — 3 1 5 1 _ s  775,70 ‘lootS 9/40. 4
14050010 1$ 0 0 4 6 6*4 7 5  3 0  ‘. 6 0
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CHAPTER VI — TROPICAL CYCLONE CENTER FIX DATA

1. INTRODUCTION totals. A discussion of the v a r i o u s  recon-
naissance platforms is presented in Chapter

During the 1977 storm season , 2373 fixes II.
on t he  1 n o r t h w e s t  P a c i f i c  area tropical cyc-
lones and 180 fixes on the North Indian Ocean Fix t?tals as listed in Table 6- 1 m c -
area tropical cyclones were collected at Fleet lude all fixes received from primary and scc-
W e a t h e r  C e n t r a l/ J o i n t  Typ hoon W a r n i n g  Cen te r , ondary  sources  whe ther  r e a l - t i m e  or a f t e r -
Guam. Table 6-1 , Fix Pla tform Summary , deli- the-fact of which all were used fo r  post-
neates the number of fixes by p l a t form f or storm analyses. Therefore , totals  are in
each tropical cyclone as well as season some ins tances , larger than those listed and

evaluated in previous chapters of this report .

TABLE 6—1. FIX PLATFORM SUMMARY

FIX PLATFORM

SHIP TOTAL NO.
AIRCRAFT DMSP NOAA SMS LRDR RADAR ACE OF FIXES

WESTERN PACIFIC

TS PATSY 7 18 39 5 — — — 69
10 02 4 22 5 — — — — 31
IS RUTH 2 38 2 1 — 8 — 1 70
10 04 2 21 6 2 — — “ 31
TY SARAH 13 52 24 — 1 — — 90
TY THELMA 10 74 22 — 20 — — 126
TY VE RA 13 54 26 — 67 — — 160
IS IJANDA 8 39 26 — - — — 73
IS AMY 3 50 18 — 39 — — 110
TY BAB E 19 141 39(3]  — 88 — — 287
TS CARLA 1 44 10(1] — — — — 55
TY DINAH 14 123 4314) — 41 4 — 22 5
TS EMMA 8 7 1 25 ( 1]  — 14 — — 118
IS FR.EDA 2 32 8(1] — ii 1 — 54
TY GILDA 12 47 36(5 1 — — — “ 95
IS HARRIET 11 36 21 (4 1 — — — — 68
TY IVY 9 57 1311] — — — — 79
1? JEAN 3 59 1211) — — — — 74
I’Y KIM 31 71 51(3] — 70 — — 223
TY LUCY 19 64 43(11 — — — — 126
1’/ MARY 20 86 ~~~Jfl 23 26 - - 209

TOTAL 21]. 1199 5421321 30 385 5 1 2373

2 OF TOTAL 8.92 50.5% 22.8 2 1.262 16.22 .22 .042 1002
NO. OF FIXES

TROPICAL CYCLONE

17—77 13 8 21
18— 77 13 8 21
19—77 27 8 35
21—77 46 20 (3 ]  66
~~~77 ~~~ 11111
TOTAL 125 55(5 1 180

~ (IL’ TIYYL0 160 4! 10 6! 100!
NO. OF FIXES

I ] - FIXES RECEIVED FROM FWF SUITUND IN END—OF-STORM SUMMARY PACKET AFTER BEST-TRACK
COMPLETED AND ARE LISTED AT THE END OF SECTION S 3 AND 4 RESPECT IVELY .
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2. FORMAT Code include a five-digit code group for re-
porting tropical cyclone characteristics of

The fix data are divided into two groups size , appearance and accuracy of location of
by geo grap hical area and sequen tially ordered the center or eye.
within each group. For all types of fixes ,
the first four columns tabulate information C. AIRCRAFT PENETRATION Comp lete eye/
in the following format : center fix reports are obtained at levied fix

times. Supplemental fixes sre sometime s made
FIX NO. - Fixes are numbered sequen- during peripheral data gathering legs between

tia ll y . scheduled fixes . These normally provide
date , time and location only.

TIME - Day, hour  and minutes (GMT) of
fix. The categories of aircraft reconnais-

sance informa tion are as follows :
POSIT - Posi t ion of storm cen ter in de-

grees and tenths. (1) ACCRY (Accuracy): The esti-
mated navigation (first number) and metco-

F IXCAT - Type of fix used (SAT - satel- rological (second n umber )  accurac ies  are
l i te , P - aircraft penetration , LRI)R - land expressed in nautical miles.
radar , ACR - a i r c r a f t r ada r , SRDR - sh i p
radar). (2) FIX LVL (Fix level): A con-

stant-pressure-surface flight level (listed
The fo r ma t of  the rem a i n d e r  of t he in mb) is no rmally maintained during a trop-

print-out varies with the type of fi x .  ical cyc lone fix mission. Low-level missions
are usually flown at 1500 feet (4 57 m) . T h i s

a. SATELLITE - !ntensity estima tes and alt itude , h o w e v e r , is nut normally constant
trends from visual data (when available) are due to maneuvers to avoid turbulence and to
listed as derived from the Dvorak technique maintain visU al contact of the ocean surface.
(N OAA TM; NI~SS - 4 5 ) . F i x  da ta f rom N OA A - 4
and NOAA-S satellites are appropriate l y Is- (3) MAX OHS FLT LVL WIND: Wind
beled and i ndicate confidence numbers (CONE) speed (knots) at fli gh t level  is measured by
if the U . S. Navy Fleet Weather Facility, t he A N / A P N  147 dopp le r  r a d a r  sys tem aboard
S u i t l a n d , MD p r o v i d e d  t he  d a t a  (see Table the WC-130 aircraft . Values entered in this
6 - 2 ) ,  or Posi t i on Code N u m b s ’ s (PCN) if USAF category represent the maximum wind measured
DMSP Sites provided the data . Fixes based on prior to ob ix ining a scheduled fix. This
1k da ta are appropriately annotated with IR measurement may not represent the maximum
DATA . Geosynchronous Meteorolog ical 5.xtel- fli gh t level wind associated with the trop-
l i t e  (SMS-2) data are noted as such and ma~ ica l cyclone because the aircraft onl y s a m -
contain occasional narrative comments and pIes those portions of the tropical cyclone
accuracy es timates, a l o n g  t h e f l i ght pa th. In many instances the

fli ght path may be th r ough t he weak  sec tor of
b . RADAR - The latitude and long i tude the cyclone. In  areas of heavy rainfall , the

of the radar sites are g iven in the POSIT OF doppler radar may track energy reflected from
RADAR colu mn. If available , plain lan guage preci p itation rather than from the sea sur-
remarks regarding the size , accuracy, and face; thus preventing accurate wind speed
echo char acteristics of the f i x  appear as measurement. In obvious cases such erroneous
received. Ra dar data sites using the stan- wind data wi l l  not be reported. In addition ,
dard  World Meteorological Organization os’~ioj the d o p p l e r  r a d a r  s y s t e m  on the  W C - l M )  re-

TABLE 6-2. CONFIDENCE (CONF) NUMBERS AS A FUNCTION OF DVORAK I
NUMBER AND RADIUS OF 90% PRO BABILETY AREA (NM) .

TROPICAL CYCLONE
INTEN SITY C~~!(iJ CONF (2) CONF (3)

Tl,5 60 120 170
12.0 60 120 170
12.5 60 120 170
T3 .0 50 100 150
13.5 45 90 140
14,0 45 90 140
14.5 45 90 140
15.0 40 90 130
“cc 40 80 130

I

L~ _  
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st r i c t s  wind measurements to drift angles in the e y e ) ,  the  min imum sea level p ressure
less than  or equal to 27 degrees if  the wind  is o b t a i n e d  by a dropsonde released above the
is normal to the  a i r c r a f t  h e a d i n g .  surface vortex center.

(4) MAX OBS SFC W I N D :  The maximum If the  f i x  is made at the 1500 foot
surface wind (knots) is an estimate made by level , the sea level pressure is extrapolated
the Airborne Weather Reconnaissance Officer from that level.
(ARWO) based on sea State. This observation
is l i m i t e d  to the region of the flig ht path , (6) MIN 700 MB HGT The minimum
and may not be r ep resen ta t ive  of the entire height of the 700 mb surface in the vortex
s torm.  A v a i l a b i l i t y  of data is also depen- center is recorded in decameters .
dent upon the  absence of undercast conditions
and the presence of adequate  i l l u m i n a t i o n . ( 7 )  FLT LVL TI/TO : This ca tegory
The p o s i t i o n s  of the maximum flig ht level denotes the maximum temperature measured in
wind  and the maximum observed surface wind do the center (TI )  and the ambient temperature
not n e c e s s a r i l y  coincide , outside the center (TO) . The outside temper-

ature is measured just prior to entering the
(5) OBS MIN SLP: The minimum ob- wall cloud. Both temperature observations

served sea level pressure on a 700 mb fix are in degrees Celsius and are made at flight
mission is obtained by applying the minimum level. Reconnaissance aircraft seldom pene-
700 mb he ig ht to the following regression trate on the same a z i m u t h  from one f ix  to
equation : another; thus , the position of TO normally

var ies  both in b e a r i n g  and range from the
SLP (MB )— .115 (700  mb HGT (MI ) + 645 center.

(8) EYE FORI4/ORIENTATION/DIA: The
This r e l a t i o n s h i p  is accura te  shape and d i ame te r  (nm)  of the eye is deter-

w i t h i n  +3 mb in most cases. However , if the mined by visual observation or by radar pre-
700 mb Center and the surface center are not sentation analysis. This  is reported only if
vertically alli gned , the minimum sea level the center is 50% or more surrounded by wall
pressure will be erroneously high. If the cloud. For elli ptical eyes , the size of both
surface center can be visually detected (e.g. major and minor axes are given in nm.
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3. WU TI1N N OIT H PA CIFIC FIX DATA

iOsJt ’ICOI.. SlOwo
~ L o  “O)I~~Io5S tQI, C,Csos~ 055, I

ub 0uL 13 .4*0 Ia 005161 II 0*0
MA15 0.45 0-, 0,0, 005 010 1 L 1 I’IJSII

~ I, F I16 *CC~I! P 1 1 6  ~ s T  LIL .INI) ~IL *0’.,, 010 ~UQ00 LUL tY~ 001tO— LY s OF
No. lI0 ~ POSI t COI o**.o~~7 ,~~,, u7o vu., *o’~ o,,,, ,u, 000 0N5~ 55.” 05~~ I t / l U  ~ts0o I*IIs’ .~ fl., 0*0*0 osu~

I 11111.,! 1.1 • Ibb .OL 4*1 111.0/1. 0 I I II”S) NOU S (COtIF 01)
I ~IlI?-s P 1.5” Ibb .3L Sal 111.0/l.a I I ~N SI ..~~‘ S
.1 ~lI~~0c~ l.b -’~ Ibb . lt 5*1 (Ia 55* 1* I *05,6-S (tONI 02)
5. ~lI OlI15 7 1.9’. Ibo.IL Sol 11 0 0*7* I tOM-S
S 111-551/ ~~.9I 1*15.11 _s* 7 III.O Il,u I I ‘.001 ,~(.‘, a 0051’
5. ~ll23./ 15.0’. 1*3- Mt Sal 111,5/1,5 /00.~~/lS’4I’%I ~AJ~_5 (CalF 02)
7 a1124’’ l.b’. 15 .lE Sa l l i p  0*7* I MOM-S
a 1301)71 ~,bS Obs .I~ “ IS S Issl u lao *1 11* is  i~ 230 I 5 ’ l * li — — ’
~ 03075)1 3.0’. Ib l.5~ SA l III ’ 1*7* I .., ‘ 5. 0011’

Ia  ~3U’~2l~ 3 .51 I163.I t 4*7 III ’ 0*7* I ,.~,. 16 110*0-S
II *J0 -Ill~ 3.05 Ib ~~.I~ SA l III ’ 007* I ,.

~~_s ~ I10M-S
LI ~ 3s~ la/ 3.55 Ibi.’.t Sal III’ 5)0 7*  I MOM-S CONI 02)
13 I-I l ~ ‘1 J.*~s Ie~.5t Sal lIP solo I SP~~-2
Ia l32~~i-.’ ~.7S Ib ..Q ~*l 171.5 /,’.- I I .1051 1’C~- 5. 0051’
IS l3~~, J 5 /  J.~l.. Ib € .l~ 5*1 l71 ,O/l, u /4 /1~ ’IHSI ‘c’- 5. CUSP
ID ~ 3lt5” i 3.05 Ib s~.SI SA l 111,5(1 .0 /Uk . s/s’.,O’S l MOM-S )CONF 01)
I l 1311501 3.0’. Ib15.0~ 5*1 1111 0*7* I •‘(, 15 3 1100*-S
Id lJllS ..~ 3.55 10,—s I Sal 111.5.’,’., / I $051 o s’, I’ 110*5-5l’a 1.0*016, 3.75 Ib* ,$t 1’ 10 II 7051 1.0 155 lll~ is 00 s’au 10 1*01 31J Ia I 
Cv *15*7.!, 3.’l~, Ib* .2L ca l i j a 0*7* I IL_ s 16 CUSP
~ I 115C03l / i.0-a lbS .1~ 5*1 1 10 0*7* I PCI. I’
IC 2161 ’3.( 3. FI Ib b.It 5*! III ’ Data “LI 5. MOM-S
C,! C.Is34, 3.5’S lb i.l ~ cA l (LW 0*70 I MOM-S CalIF 01)
CO 141-527! 4.!, 7b5 .jL SAl  III ’ 0*1* I (C’ 5. 0011’
CS C.C~ l7, 0.15 ISS.S E Sal II 0/l.a /Ui.x/C.OHSI (C’. 5. UMIP
Co C C I I o F  15 ,!~~ IbS.St 5* 7 II 0/1,0 / 02 .0  /24 ,1051 

~~~ a MOM-S
Cl loll !.? •.I’I Ib~~..E 5*7 (1” 0*1* I (Cl. 5. 10*5-5
Cd 15*194,! 0 .! ’. (45.35. 5*7 (LW 0*1* I ,sç,. 5. 110*5-5
CO 15*051! 1.3’, lb..sL Sal III ’ D at a I (CS 16 MOM-S
J o 151124€ 1.00 15.3.05. 5*7 111.0/ l. a /UC.7//AllH5( MOM-S (CalIF 02)
31 1512216? 2.5~. 163.11 5*1 (11.0/!.,! /L)C,U/I.,40Sl (Cl. S MOM-S
31 100115€ I.?’. 103,25. Sa l 111 .0 /1 .0  / / ‘1051 SMS-2
33 06004.7 1.15 I6/.’,L 5*1 l Id  5)07* I ‘CI. 6 UMIP
Jo 100044? 1.Oo 161. II 5*1 III’ 0*7* I (C’. 5. UMI P
iS 1004015? .‘.2. Ib1.Jl SA l III’ 0*7* I (Cl. o 110*5-5
JO 1*1,10? 1.0. 14 1.05. SA l (11.4/1.5 / / IIOSI Sl~~ 2
37 1011*/F 3,45 15 .1 .45  Sa l  I l 3 . u / l . U  /01.0/240115) 110*5-5 (CalIF 011
30 loll.?! 1,3’, Iol.’.t Sa l  l l i . 0 / I , 0  /01.0/110101) PCI. ~ 

MOM-S
3’. loll,,! 1.4’l 1 6 1 . 7 5  S A l  IT C . S / ! . S  / / OIlS) PC’. 6 MOM-S
•u 27011SF 1.7’. 161.11 SA l  1 7 3 . 0 / 1 . 0  /U1.0/2400SI StO-2
.1 llUo.s/ •.0, 110 .61 SAl ( J o  DA t A  I (Cl. 6 UMS~01 1100*7,  0 .0’. 140. 21 5* 7  l IP  0*1* I (CI. 6 UUSP
*3 C ll ~5 I o ’ ..l, 101.05 SAl lI ~ ~~ IA I PCI. S MOM-S
•0 IlIn lo? 0.0. 15*1. 1  SAl ITI.5/F .S /S /2,0051
0’, 171/4 5.6’ . I’ .5.?t sa l  ‘ 1 4 . 1 1 / 4 ., /0 1. 5/2*11051 NOM S (CalIF 02)
00 171/S.’ 5 .4’! 155. 15. 5*1 III 0*1* I ,.C’. 6 MOM-S
07 01/2541 5.)’. lS4.!L SAl ITS.S/ 1.5 /00.5/251105) (C’. S MOM-S
*0 1 7 / Il l !  S . ? .  I’~9.IL 0 7 5 IOU 31* 60 240 5 05 110 10 40! I’ll I’! 9 5.~~I( N—S 155.011 16

100414/ 8.)’, I5°..5. I’ LU 4 701* 30 JO 050 10 55 050 10 4* 17  J0~ 1! 9 C1,I C lb
50 /004).? 0.60 140.41 5*! lU 0*!. I l’Cl. 5. 0*011’
SI 00*03’.! 8.1’. 150.45 SA l  110  C O l A  I (CI’ 4 CUSP

5/ 1070).? b.J’, 50./I ‘.0* l~~lI 001* I l’(,l~ 8 110*5-5
‘.3 00!,;’? 6 .0’, iSl.eI P I, 0 700 130 50 ISO iU — — ‘0*10 300 Is II — . ‘ ‘ I,
5. J O / I l ’ ?  1 .1, )S s.~~L Sa l  l i d  O A I A  I (Cl. 5 UMIP
‘.5 101/01? 7.4’. 140.55. SA l 111.5/1.5 /0J.0/!.l’IllSl MOM-S (CalIF 01)
so 1111,1!? 7 .1’, 154.65. SO) I T J , b / I .S (5 /1*11051 ‘CI. S MOM—S
SI /90.00? 0.!’. IS*.81 P 15 700 /00 20 ‘OIl 00 ~0 (0 00 £00 ’ .  310 II o — — — —54 /900/77 0.0’, 150,45 SAl 1)0 0*70 I (C’. 5. 0011’
50 /4004,1 4 .0, 150.01 SAl III ’ 0010 I MOM-S (Cali F 02)
0 1410*1/ 0.65 40.81 Sa l  I J O  DATA I PCO 5. MOM-S
8! 1014*’ ! 0.04 140.11 P 1 10 701* ‘04* IS 3*0 15 — — lOIS, 31’ I I  10 — — — —S4 1411* -i! 0 .0” . 1 4 4 . 1 5 .  Sa l  111 .0 /1 . 0 / / 111151 ,.~

, 5. WISP
16,0 /91100? 0.5.0 140.01 SA l  l l I . 0 / € . l , l . /02 , 5 / 2 3 1 1 0 5 1  (C’ 5. 0011’
0. C’IZ)Io/ 11.0’. IS..4( Sa l 111.0/2.5 /(Xl5/2SIIIISI MOM-S (CalIF 01)
05 141)1)? 0,4,1 I4,.~ 5. SA l  l Id 0* 7*  I PCI. 5 MOM-S
5.8 001001? 4.2’, 145.01 Sa l l Id D A t A  I Ill,’. MOM-S
el JUl00,?  10 .00  140.00 SA l  l id ( I Ot A  I 11055.5 (COIIF-O2)
50 301040? 0 .05 l.w .oI SAl  Il 0/1.0 /Ul .0/24 ,IWSI o.c’. 8 0051’

301/14/ 9.8’. 141.05. SAl  111.0/I., /01.0,23,0111 110*5.5 )COMF-02)
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0001’ICAt . DLPRLSS1ON C
F I X  (051110 015 FOR CYCLUMS MO , 2

0000? 26 MAY 50 060*0 Cl MAY
01*0 085 11*5 DOS 080 MIII FiT POS IT

F IX  1* 10  A I.CR5 1* 1* 1*1. 1 LVI. 0100 SIC 0100 MIII 10000 LVI. 5.75 00150. SF5 01
NO. 11.11* POSI t C A T  NOV— MI T Los. DIII 0(1. 001. 00(3 4(1. 808 8016 SiP MGI T I / T O  1*0*11 IA TIUIO bi* RA DA II ,lI ~~A

I 0323407 10.3”  12 15 .45  SAl  I T  0/ 0 / / MUSI PCI.
C /4020*,? 10 .3,1 £05 .55  SAl  l IP D A T A  I PCI 5 haSP
3 241322/ 15,24 £20.25 SAl  1 5 1 . 0 / I .  0 / / IIIUSI PCI, S I)MSP
O 245 0542 16.50 120.41 SAT ( 0 1 .0/ 1 .0  I / PINS) MOM-S (CalIF 01)

240100? 16.SN 120.41 SAl 451.0/1,0 /Dl.0/251’IHSI PCI. S OMSP
O 251025? 16.69 120.31 SAl  ( IV  DATA I PCI 5 UMSP
7 251020? 14.9,1 121,71 SAl (10 DATA I PCI. 5 CUSP
O CbI lO nZ 16.30 120.25. SAl  11)0 DA IA I PCI. 6 UPISP
‘0 241145? (8.59 1/0.05 SAl  MOU-5 (CONF 02)

16 291440? 11.04 *24.35. SAl (10 0*1* I PCI. 6 OMSP
1! 252300? 10.74 127.41 SAT 1T2.0/2 .0—/Dl .0 /2400SI  PCI. 5 LIMSP
II 25231’ !? 10.50 I27.*L SAT ( IV  DA TA I PCI. 5 CUSP
13 2600102 10.114 121.51 S A T  MOM-S (CalIF 02)
14 2800 172 19.80 129.21 SAl  (T 2 .0/2 .0—/D1.0F 2 3i ’ $ HSI  PCI. 3 ISPISP
IS 2600 3)? 19 .1,1 120.71 P 6 5 1400 10* 30 100 40 iS 130 60 1001 — 23 2 
16 260320? 20.16 ’ .  129.05. P 5 5 700 — — — — 10 270 20 1001 310 13 13  —  —
11 260322? 20.611 120 .01 SAT ( IV  DATA I PC, 3 DOSe
10 260322? 20.I’ l 124.11 5*1 l If t  DATA I PC4 3 CUSP
19 261056? 21.89 124.51 SAT l i f t  DATA I PCI. 5 SlOOP
2* 2611502 21.24 *24 .41 SA l  l I f t  DATa I PCI. S DUSP
Cl 261195? 22 .09 124.31 SAT (1)0 DA Ta I PCN 5 UMSP
2/ 261/SO! 20 .00 128.05. Sal (10 DATa I NOM-5 (CalIF 02)
23 261M41 21.89 129.45. SAT (ho DATA 1 PCI. S CUSP
2* 1616,101 22.84 i?9.~ t SAl (JR DATA I PC I. 5 I)MSP
lb 2611111! 23.34 I3U.2t P 1 15 704 /10 20 110 30 — — b O O  315 II II  —  —
20 /622901 23.8*1 13/-SI SAl PIP DATA I PCI. S DMSP 

-

Cl 261?co? 71.5*1 130.35. SA T 4T2.O/J.O /S /24111151 (CI. S CUSP
/0 28233 37  20 .5’. (3’..I.L SAl 1)1.0/2.0 /o1.U/2411USI PCI 5 UMSP
/9 2103047 24.45 131.51 SAt  (T1.0/1.0. / / PIlls) PCI. s WISP
30 270304/ 14.74 130.01 Sal 1111 DATA I PCI. 5 IINSP
ii 270,15’  PS.)’ , 131.45 P S 0 *500 50 25 290 *0 45 308 25 £003 — 23 2 3

83

_ _ _ _ _ _  —~~~-~~~~~~~- - - —-~~~~~~~~ _ _~~~~~~--—--— -



r’-’- -- -
~~

- 
~

—

~

—- —

~

- ----. --..------—----

~

—-.------ - .- 
~~0~~~’~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- j -. ___-
~
_

~

IWOIP ICAL SIOUX .0111
I5~ l’OSI !IOI.S 700! CICI UNI. I.O.

06002 I. 3*31 III (Cool SI .jlJ~(
~‘AU 045 15*0 DOS 005 ,PI F L I PO SIT

F l U  F I A  A C CWT I (0. Pi T Las. .000 SIC 414*1 lOIN 70000 LUL I-It. 0*150. 5115 1SF VON
IllS, 111 1  P0111 CAl 1*0.115 1 C~ L CIU )IL 1101. *111 455 00(3 ROIl. 51.1’ 0*~~ Il/lu I~ I0N ~A ll U ,, CIA I.ACA .I OIIU,o

1 100051, ‘..3-~ l2s.nL SAl 101,5/1,0 / F lIUS) MOM—S (CalIF TI)
I 100054, 8,3’! IJ’l.*t 0*7 II 0/ U I / IINSI (C’ S MOM—S
3 10113; ’ 7 .5’. 120,21 SAl (11* DAT A I OC* 8 )OM~5
0 10113SF 1.5’! 129.15 SAT (Ill DAT a I 110*5.5 (CalIF 01)
S 110000/ 1.5’. 111.55 SA l 151,0/1.0 /5 /24110S1 MOM—S (CalIF Q2(
IS 110011, 7.24 120 ,51 SAT Il1.o/l, D /05, 0/100051 0C~ - S MOM-S
I 111120., 7 .O’. 111.21 501 (III 0014 I I’s.’ S WISP
A 1112*77 0,0’, 125.7~ SAl (114 0.1* I MOM-S
‘V 1514416/ 9,6’, l!~~-i~ SAl 110 0*1* I (C* 8 WISP

10 12 011 ‘1 12.4’. 113.55 SAT 112.0/3. 0 /O1,U//S ,IllSl MOM -5 (COAT 01)
II 1/012 3/ 13.114 l/3.b F SAl II 0/1,0 /.1,,/!S’IASI PCI S MOM-S

‘ II 1103/-! 11.3’! 121.55. SAl (TI.0/I,3 I F 141151 P~~0 S WISP
13 1/Il’ ‘F 11.90 £23. 15. SA l V I a  001* I MOM—S (CON S 02)
1* 13o03.1 b 3 . b x  110,51 S A T  IT 1.5/1. 5 /WO.5 I 24 ORSI MOM-S (CONS 02)
(S 13003’s! 12.16’. bI”.,lt SAT II 0/ 0 ‘S /2)5051 PCI, 5 33*5.5
So. lJo 3Io P 11.0’. 119 ,15 SAl 111.0/2, 0 /05.0/2.0051 PC’ S CUSP
11 131130! 16.1(5 £17.51 SA l PC~ 8 ClaSP
SO 13 11* 2 l*.7’. 110 .10 SA l IJ R D A TA I (Co 5. WISP
II £ 31216!! 15,6” lI1.0,C SA l 152.5//.’, / I 111451 (CI- 5 WISP
Cl  £3/240! 14.0’. 111.45 SAT lT2,S/p ,, / F 11051 PC~ S DM50’
Cl 1312*!’ 14,45 llI. 35. sat 1T3.0/U, 0 /OI .a/20710S1 PC’ S CHIP
11 1401*0,! (S.’.’. 117 ,05. SAT 113.0/1, 0 /01.S/OSMRSI MOM-S (CalI F 02)
13 b*ll2a/ 18 .616 116 ,11 5 SAl 110 D ATA I PCI 5 CUSP
10 1161230 / 17 ,0’, 116 ,55 0*1 l If t  061* I MOM-S (CalIF 01)
25 116115SF 16.0’! 116.55 SAl 1110 D A T A I (Cl- 8 40*5-5
lb 116(43*! 11 .7, 110.41 SAT 110 OATA I ‘CI 5 DM50 ’
/7 £161535 , )4.O’l ‘il*.St- SOt (Ill 001* 1 PC’ 8 01150’
10 lO/l)- ,  15./S 116.55 SAl  114.0/U .S /Db.’ ./240I.ISI PCI S DRIP
/9 1422) F 11.2’. b i b- IS Sa l  IT J . 5 / ) , 5 / D I .U /5 l .,*1I*SI PCI 8 U,ISP
J O 1.l!3n’ 111.0’. 114 .25 SAl l J W  D A TA I l’s.’ S UHSP
31 15001/? 16 .2’, hI b.2E SAT (III D ATA I (Cl S CUSP
31 ISOUS’S / 111 .1’! 118,45 1’ 5 1 700 ISO 15 210 5/ 1’. 3311 7 9011 1,0 1 IS 15 C I O C 20
33 150101 ’ 10.3’. 110.5.1 SA l 113,0/3. 0 /5 /!3HUSl 110*5-5 (COFIF 01(
34 1 5 0 1 0 7 7  111.6’ . 110.05.  SAT  11* DATA  I PC’ 3 11000-5
3’. (50.0?! 9.2’ . 1 1 1 . 5 5  I’ I 11 100 l O U 11 140 30 110 60 IA ‘*00 J’0I /2 I 
36 150*17? I’..l’ 116 . 71 S A l  1 14 . 0 / 4 , 0 / / 11091 (5I 3 OIlS)’
37 £551,251 14.60 £16 .05 LOCH — 20000 — — — — 22.39 1116./I —
30 151114! IS .’.’. 116.41 SA l  1111 D A T *  I (C’ 6 UMIP
30 151114 /  19 .0’ . 1 16.95. S A l  l I d  U A T 0  I (Co 5. CMII’
*101 14111 4! 14 ,50 1(8.51 SA l 1110 D A T A  I I’Ll- 0 01410’
.1 1511*0/ ,‘O.D’l 118 .45. SAl 110 OATA I OC ’ 5 0143)’
•1 151400/ ? I ,0’ l  1 1 1 . 7 1  5,00,, — 5//Il — — — — //.34 114.15 —
•3 15141 7! /11 ,9’. 11 1.11 5*1 l’Cl-- 5 0*050’
*4 151517! ?0.O’l 1 1 7 . 4 8  Sal l I d  C A I A  I PC” 5 0.,SP
*5 1510,17/ /11 ,6*1 117 . 31 Sal 1110 D A T A  I (Cl 5 01450’
.o 14164’.? P1,1 ’! 111 .21 .01 1110 Ohio I (C’ I ISUSP
4 7  1517 0?! 21.1’. (11.45 AC IV — — — — 201 .3 * 1  511.01 —
40 Ib OIJOYl 21.39 117. 11 SAl  1111 D A T A  I (Cl 3 011150’
49 180 00FF /5. 114 Il7 .SE 51100 — 65//I — — — — /2.314 154./I —50 1800 17! / 2 .5* 1  116.01 S A T  1 7 2. 0/ 1 . 0 /ah.U/CJllllSl MOM-S (CONF TI)
SI 16002.! /1.14 111. 71 Sal (53.0/.., / / IIUSI “ C’ 5 MOM-b
5/ 100350/ 72.0’. 110 .45 SA l 1 1 0 ,0/ 4 , 1, / / 11051 I’Cl- 6 CUS)’
93 100)59? /1,0’! 110.21 SAl ITJ .O/), ’ ,—/o0 ,S/305U51 (C’ S CUSP
5* 160)59/ 73.? ’ .  llI , .1€ Sa l  I T J , S / O .U /00.5//4111I5( PC’ 3 WISP
‘.5 1011503/ .11.4’. Il0.,l~ LOS I1 — 259/// — — — //.i Il 1I..25 —
SO 1611*1 3 ! /3,4’! £19 .21 SAl Ills D A T a  I PC 6 01450’
.7 1011(11 /3.0’. 110 .71 SAl o’Ll S 0,150’
So £811 11 52 p3.5’. Io.i1 SAl (C I. OHS)’
50 1611051 /3.1’. 111.31 L,IUI — / f / / /  — — — — /1.0’ 1/0.31 —
00 161/00/ 23.94 lo.S5. COCA — i/I/I 1/0,31 —
61 161)47/ /3,0*1 10.01 SA l (110 001k I 110*5-S (CaliF 01)
6/ 161)04! 2’.)’. lli.HL L’U-llV — ~//// — — — — /1.0’ 110.31 —
63 £01000/ 14.6’. 10.91 LOUd I / I / I  — — —  /2.0’ llu.JE —
8* 101641/ p4 .7,1 19.41 SA l  1110 CA b  I (C’ S 0145)’
OS 1616,)? /3.7’. Io.’.I SAl Ills CAT S I “C’- S 01150’
60 18/3.0/ 75.3,1 .19.25 SAl ITC. U/ 3 .U./Ol. 0/l*,lllSl (Cl S DM50’
81 1823410/ 25.214 120.25 5*1 lI d D ATA I “Cl 5 0,15)’
60 17 01357 78.7’. 120.45 SAl ll/.U /1. A /01.C/25 ,40SI (Co S MOM-s
09 1711 14?? 70.60 121.21 SAl 110 CA TA  I l’s.’ 5 WISP
Ia 17o)*;1 20.8’. ~JI .s1 5*4 l!2.11/J. u—/ .4.’.//411051 PCI- DMSP
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1lIOV11.S& U(P4055l0.. 10

Fl ’ (05111040 0 1111 CTC50’II 1111. 4
000,01 8’, .651 II 06,01 80 .101,

“AS 084 .11O 1.1115 DeS MI II 71,1 (USIl
Pl O Pl O  A S C OT P l O  11. 1 LVI. .190 S I C  01,111 “III 700011 LV L 115 001110. III. U, 11511
HO. 1105. POSIt C Al l(AU.N( T L’S 0*1 0 V IL 0.01.. 11104 III. 841).’ 011, Sl. ’ 115 1 T I / t O  0,1,111 IAT IIOO Ills MaCAU *110.~

I 0112542 19.31 120.81 SA l  1 J 0  US IA  PC
~~ o MOM-S

1 022397? (3.8* 116.06 SA l  l T l . 0 , l . 0  .‘ / ~~~ _ PI.I. S OHS)’
030131/ 11.9* 116.01 SAl I)1.0/l.0I ~‘ ~~~5l (CI. S MOM-S

4 030485! 11.04 110 .11 SAT O l d  DAIS I L’5I. .0054’
5 03 12 102 11.79 115.95. SAl  110 IO A IA I PCI. 5 MOM-S
6 0316477 11.7 14 114 .15.  SA l 118 D At A I PC’ A 0,154’
I 032340? 14.01 113.01 S A T  l IP DAIS  I XC I. A .0050’
0 0323402 13.49 113.51 SAl I1l.0/l.0 /5 //4~~ Sl PC,. S I/MOP
9 0400472 16.511 116.41 SA l  It I . a / ) .0 /5 /2Nl~~SI (C’. ~ 

11000-5
IV 0403472 18.91 119.75. SAl 111,011.0 / / IMOSI PC’. S OHSP
II 04034 7?  19./N 113.21 SAl  l id C A T S  I (C’. 5 1.1051’
IC 041 1277  17 .7,1 110.41 SA l  l id D O T S  I PCI. 0 MOM-S
Ii 04 1235? 10.3 ’ . 118.21 SAl  (18 DA T O  I ((I. 5 I/NIP
14 001230! 14.61 l0,.S5. SAl 118 OAT O I PCI. S COOP
lb 0416290 10.0’. 118.11 SAl III’ D A T a  I “I.’ 0 01451.’
10 041629/ 17.69 1(4.05. SAl l Id CA la I PC’. S WISP
II 0,2223, 17 .1* 110./S P (0 30 14110 ISo 20 90 140 /5 90 50 9* 5 — /5 /5  — —10 042339? 10 ,1’. 114.01 SAT 111 .0/1 .0 /9 /20,11191 PCI 6 CR54.
19 0443337 10.41 l1l.1C SAt  111.0/1.0 /5 /24111191 PCI. S CUSP
CO 0503307 10 .111 113.05 SA T 112.0/2.0 /0I.a/201,USl (I.’. 3 I/RIP
Cl 050330/ 18.5,1 113 -lI SAT l Ift  DATA I I’s.’ . 5 011154’
12 050340/  17.9’ . 133 .11 P Ia IV 700 07 *  30 70 ISO 30 (II ISO 0*’. 30* Ii 16
/3 09121*7 28.14 111.95. SA t  l IP DAIS  I PC’. S WISP
4* 05 1210! 70.011 110.41 SAl  l Id O A T S  I PCI. S I/US)’
25 05123’.~ 20.314 111 .3 5 .  SAl lift OATS I (CI. 5 1100.0.5
20 05I2.4f 19.0,1 111.41 SAT lift DATA I 590-3 (CTM F 01)
Cl  0516177 20.4* 111.41 SAl lift DA TA I PC I- 6 .0115*’
Ce 051057? 19.9* 1bo.51 54) (10 USIA I PC.. 6 b oSs’
29 052321? 22.0’. 109.86 550 IT 0 / 1 , 0  /.I.U//4,111SI PCI. S CUSP
30 060 110? 2/.9* 110.21. SAl  IT 0 / 1 , 0 /  / ‘INS) PC’. S CHIP
31 060115/ 20.9’! 109.45. sAl 111 .0/1,0 / / .4115) 590-2 (CalIF 01)
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IYP,IOUOA SS,sA,,

‘I I *‘Q5IilO’.S FOil C*Ct.u$L NO. 1,
1/Oo/ 16 JUl. I? I/SM! 21 JUL

MAO 0,45 P50 0106 DAb MIII FLI I’CSIT
P l O  710 os.001 5116 11. 1 LVI. .1111) SIC 01110 RIO 70000 LVI, 0,1. DM11.6. 105 01 lISIl
14C, l1s ~ (1)511 CA l MA d—MI T LIL DIII OIL 5115 Il~ 5 OIL AdO MIS SLP 1151 tI/l O POOH !A IIUI lOl A OO CAU 14000

I 1300007 6.7’! 530.55 SAl (1 0/ 0 I I PIIUSI PCI. 5 4000-5
C 1310401 1.7~l 130.25 SA T l i d DATA I l’Cl. 5 110*0-S
3 13231’., 0,011 136.91 5*1 IT 0/ I /5 /2301151 I’CI. ~~4000-~. 14A2397 0.01. 136.01 SA l 110 usia I PCI’ S WISP
5 141157/ 7.2’. 134.11 5A1 Ills OATS I PC). 5 -90*0-5
0 1421 47/ 1.5’s 132.71 SAT lift D ATA I (CI. 5 Ul4SP
I 15MG/I,! 0.2’. 130.06 SA T 112.0/2,0 / / 111451 M0M 5 (C~ lF 02)
0 15002sF 0.7’. 132.35. SA l II 0/ 0 /5 /25111151 I’C* 5 0000-5
10 1502157 1.0*1 I34.~~

( SA T 11,1 11*15 I (CII S CUSP
10 150/IS! 6.2’! 132.ol SAl 171.0/1,5 2 / IINSI PC’. 5 DM04 ’
II 15152,/ 9./N 1 30.55. SAt (IA CATA I l’s.’. 5 CUSP
II 151020/ l.ON 1/9.61. 451 (Ill DAb I “Cl. 9 CUSP
Ii 1511/MI 0.5,1 129,01 551 (Id USIA I (Co. 5 MOM- s
1’ IbIli n ! 1.311 132.06 551 Ills DATA I M000—5 (Calls 027
15 151457/ 1.011 5/A.5t. SAl 110 DAT A ) PCI. 9 UMOP
lb 1514577 0.011 120.61 SAT ITO DATA I PC’. 5 DM 54’
10 1521301 9.2*1 12*.95 SAl (Ia U SIA I PCI. S CUSP
10 15/ISs? 0.414 127 .11 SAl 172,0/2.0 /D1.0/Is ’IPISI PCI. 4 CUSP
19 15/31.1/ 9.1*1 126.71 SAT lId DATA I PCI. 5 CUSP
CU 152 342? 0.34 126.46 SAI (13,0/l .A /OI.Il/2OIIdS ) 00*0-5 (CIVIl II)
/1 15/345/ 51.011 128.55. SA T 112,0/2,0 /01.0/2310151 PC’. S MOM-S
Cl 160042/ 9.311 I30 ,4~ I’ S S ISuA III 30 150 lAO 30 350 711 100/ — 22 /3 — —
/3 160140/ 9.4.1 13u.51 SAl Ills D A TA I (CI, S CUSP
/4 l606ooO 9.9’s 129.41 p 7 12 700 1/0 /2 60 35 /4 40 3M 1001 — /3 23 • . .‘
25 16094)2 10.2°! 120.85. P S 7 700 0110 30 100 LU ’ . 25 100 95 1004’ 30’ 13 I 3
/0 10101?! (0. 4*1 1/1.05. SAI l’s.,, 5 DOS)’
2 1 101017? 10.1°! 127 .11. SAt (CI. 6 UUSP
IV 1012212 10.6* 121.51 551 (IV DATa I (CII S MOM-5
/9 102244? 12.2’. 124.01 SOT 1.12.0/2,0 I I 14115) (Cl. 0 WISP
30 1022*5/ (2.2* 125.06 SAT (72.5/2,’. / I 11115) (CI’ S CUSP
ii 10//So! 11.69 125.51 SAl 103.0/1 .0 /Dl.A/ 2SHVS I (C’. 0 DOSP
0/ 1TO0~ sZ 1 0.14 125,31 P 9 10 lOU /10 30 ISO 50 311 ISV 50 — Ii Ii — — . 4
33 1700527 (2.44 1/5,05 SAT (13.5/3.5 /DA .’./25’4USI 110*0-5 (CaliF 02)
34 170057/ 12.3’. 125.105. SAl 1T3.li/3,0 /DI .A/CIHI4SI PC’. 5 MOM-S
35 170415? ~l.7# 125.25. 4’ C 7 7011 ISA 42 190 35 JO 120 30 909 /99 11 Il — • — —
36 070935/ 3.4’! 120.01 , 0’ .3 10 400 /00 3/ 110 2 3 —2 — — — —
37 11 095cZ 12.0’. t23.45 SAT (IV DATA I PCI. 6 /1150’
3d llOy Sc/ 2,9* 1/3.75. SAl lift OATS I PC’. 4 01150’
_j9 1 7 1 1 3 3 /  13 .4* 523.75. Sal lIP DATA I PCI. 6 1.11150’
44 17 11 3 92 1 3.3’! 123.31 s*T lid DAT A I (CII 4 CUSP
.1 1011 37/ 13.49 123.35. SA l lIP DAIS I PCI’ 8 40J~.5ol 171147? 10 .014 123.75. SAl 110 DATA I MOM S (~~lF 02)
43 171 60,? )1’.MN L21’.75. SAt (CR 0006 5 (07, 5 CUSP
•0 I7I 80~~j 14 .111 12 3.35. SAl (III DAT A I PCI, 3 IIMSP
45 171 63.17 13.00 122.71. P 2 1/ ‘,00 160 42 60 12 2 C — — — —06 172130/ l~~.8N 121.65. P 2 14 500 /00 30 570 III 3 — 3 — — —
SI 172230,2 19.01 121 .11 Sal (73.0/3,40/ S /220110) PCI. 5 OHS)’
45 1 71237/ 14 .64 121.41 501 113.0/3 ,0 /D0.0/2AHOSI PC, S I/dSP
49 172237/ 14 .214 121 .91 SAl *I8 ,0/4 .V—/Dl. 0/24p4VS) PC’. 3 CUSP
50 1000137 1b.4N 120,91 SAT lIP DATA I PCI. S MOM-S
~ l lA SS//i 15,6M 121 ,21 P S 10 700 VA 40 330 4 *3 (S  —  — 7
~? 110430? 15.SN 121.95. LIVOR  —  — 15.4, 120.85. —53 1010307 16.211 110.75.  P 5 5 700 200 33 170 08 SO 90 20 — 303 IC II  —  — 7
54 11111197 15.014 110.11 SAT l i f t  DATA I PCI’ S CUSP
59 10111 97 15.611 110 .75. SAl lIP OAT A I PCI. 6 I/lISP
96 1011212 16.314 110 ,05. ~aI lIP DAT A I (CII S CUSP
ST 101/so? 16.14 117.05.  Sal (Ill OA TS I PCP. S MOM.5
SO I0 I5,~ j 16.4 ,1 117. /S SAl  ITO 0*15 I PCI. S I)USP
99 leIsso? 1 6.314 117.25. sat l IP DATA I PCI. 6 CUSP
00 l0I54~~7 16.011 110.11 SAT 1(0 OATS I POP. 6 I.I,pSP
61 1016232 l6.3N 117 .31 P 3 IC 700 560 40 60 00 — — — 990 300 II I 
62 l0Z13~~ 17.01 11 0.35. 4’ C S 100 030 55 30 50 50 70 30 991 300 IC 13 — —03 1d4/7s/ (6.911 159,15. 511 (13.9/3,5 /D0.S/2,.OISI PCI. S I/lISP -

64 1900041 17.l’I 110.01 Sal lIft OATS I PC’, 8 CR50’
65 190094/ 17.011 110.01 SAl 1T3.S/3,S / / 1015) IIOU-5 (0515.02)
66 190125? 17.011 115.45. SAT lIP DAIS PCI. 5 40*0—5
61 1904201 17 .011 114.91 SAl 1T4.O/4 .0./S /3011115* PCI, 3 CUSP
60 14043/i 16.91 110,01 P II 6 700 1111 50 360 55 IA 360 55 904 49’. (3 12 — — —64 19110/i Il.?’. 013.95. Sal (IV OATS I (CI. 4 CUSP
70 19110/2 18. 99 112.31 SAT lIP DATA I (C’. 7 CUSP
71 19111.?, 17.34 114.71 Sal tIP OATS I (CIA 4 UUSP
72 191/vO/ 17.111 112.9€ SAT PCI’ 3 110U 5
13 1 91359? l’.6~ 112 .01 SAl lIP OATS ) MOM—S (CalIF 01)
10 1915/U! (1.39 114.41. 5*1 ( IV DATA S PCI. 9 DOS)’
75 19152111 17 .111 112 .45. SAl PCI. S I/MOP
70 192340! 17.611 112.25. SA l 1t5.0/5,0— /D).A/OopooS I PC’. 3 I/OS)’
T I 2000107 5 7 . 4 1 1  Ill-SI SAl (14,9/4,5 /01.A!2SI4USI 11000-5 (COIl 01)
70 2000417 17.114 112.51 SAl 115.0/5.0 / / 1105) (CI. I IOU—S
IS’ Z O O s l l l  10,4’ . 111.01 SAl  1 T4 . 0 / 4 . 0 - /  / ‘IllS) PCI. 2 (1050’
00 20045(2 30,19 101 .75. SAl lIP DATA I PC” I I/HOP
dl /01227? 10.1’ 110 .11 SAl  l i f t  DATA I (CI. 0 11USD
dl CUIIS2F 19.11 100.71 SAl lIP DATA I PCI. I I/MOP
03 20)697/ 19.111 109.25. SAT lIP OATS I PCN C 000P
AS 402320/ 70.311 100.81 501 1T3 ,0/4.P—/ul.0.’I9noSI PC’. 4 (1USD
45 20233’.! 70.2,1 100.15. SAT II4.5/S,0— /VP.b//411151 PCI. 1 11USD
So ClOISa? /0.5* 100.0€ 5*1 113.9/0.0 /51.5/2311115) (CI. I 11000-S
01 2l 035?i 20.410 107.61 SAt (IN DATA I PCI. 4 111150’
IS 210352! 20.40 Ill -RE SAT IT O 00,15 I PC’. I 1.11450’
dv 2 11209? /1.211 105.61 SAT lIP DATA I PCI. 4 I/MOP
90 211210! 20.011 (05.45. SAT lIP DOTS I PCI 3 I/MOP

86

--~~~



n-

_

~~~~~~

-- - 

~~~~~~~~~~~ ~~~

- 
. 

~~~

-

~~~~~~

- 

~~~~

- - --—— - —-- - -

~~~~~~~

--- -

~~~~~~~~~~~~~~~~

.

~~~~~~~~

!1P~ ODN 1.4110*
F I A  *‘US1~~IOIS 5.00 CICLUIII 140. I.

00002 21 JUL 10 00702 /0 JUL
144 0 OIlS 1150 1/115 005 MI ” OL I PCSI T

l iv rio As. CA Y (IA 5.1.1 LVI. 51111 571.. VIII,, MI.I 70000 LAs. lot 010115— 101. UI
1.0. 1105. (DOll CAl la o—M IT LVI - CIII OIL 001. .45(3 010. 1111(1 4141. SIP 116 1 T I /TO 7000 AlI CIA Clo MACA d ‘.MO.,

I 19220;! 13.3A 129.51 SAl IT 0/ 0 / / 41051 (CI. S CUSP
2 1523..I7 13.1’. 125-51 SA l II 0/ 0 / I 411151 I’CI. 6 CUSP
3 152200/ 13.6’. 133.71 SAT (lI.0/(.T / I 111151 PCI. S CUSP
S 2001457 13.01! 130.11 SAT (10 DATA I PCI. 5 CUSP
S 2042/4/ 13.5’. 133.01. 5*1 lId OATS I PC’. S CUSP
6 201000! 13 .211 132.15. SAl (Id DATA I ‘CI. 6 WISP
I l o l l / l /  14 .514 1 31.21 SAl Ills D A TA I PCI, 5 MOM-S
0 lUll/c! 15,0,1 131.41 551 1111 OAT S I MOM-S (CaliF 01)
-I /021402 14 ,4’. 13A.91 SAl 112,0/2,0 /O/,0//000SI PC’- 5 CUSP

I C /0/Iso! 14.214 130.51 551 ITI,0//, 0 /02.0/240051 ‘C’. S CUSP
II /021,’./ 10 .5’. 130.01 SAl 112.0/2,0 /Dl.C/2411PS( PCI. S CUSP
1/ 202357! 14.6’. 130.21 551 11*1 DATA I l’s.’. S 00*0.5
1 3 110/Il/ 10 .0,1 1/9.71 SAl 1111 DAT A I PCI. 5 CUSP
I. 21 02117 19.414 129.91 Sal lid DATA I PCI. S CUSP
I’. /102112 15.311 120.01 SA l 1114 DATA I PCI. 5 WISP
lb /109152 15.014 120.51 P I 9 700 170 50 130 150 ‘.5 130 30 993 300 14 I 
I, 2111.2 7? 15,511 120.2€ SAT l IP D A TA I (CI. 5 CUSP
00 21l’~27Z 1 9.60 120.61 SAl lIP OATS I PCI. 6 CUSP
IS 2IInCa! 15.7’. 120.3€ SA l lid OATS I PCI. S CUSP
20 211050/ 15.0-A 120.21 P 3 10 700 . 9~~’ 300 II
I I  2 I I 2 3~~f 15.5’. 127.91. SAT lIP DA TA I PC,-. 6 MOM-S
2/ 2ll23 .~i 15.2’. 121.31 SAl (Ill DA TA I MOM-S (COMF 01)
23 2114 55, 15.7’. 127 .7€ SA T lIP DAT O I PCI. 6 CUSP
C. 21 1454/ 15.3’. (27.71 SAl lIP DAT A I -‘CI. A CHIP
/5 /11511, 15.5’. 12o.,pl p 3 IA 704 /90 33 210 ‘.v —  — ~~~~ /90 Ii I 2
/6 /12120/ 15.9’. 121.71 SAl l13.S/),5 /O1.b/24 IPSI “C. 3 CIII)’
/1 /12120/ 15.9’! l20 . ,E SAT (13,0/3.11 /01.0/2410151 /1’. 5 CUSP
20 21/120! 16.0’. 121 .1€ 551 113.0/3, 0 /D I. A //4’IWS I PCI. 3 CUSP
2~0 C l U I I n 7  16.1’! (/1.71 SAl lid D ATA I I’s.’, 3 MOM-S
30 24A33~~ 10.4’! 126.71. P S 5 700 500 40 IsO 2/A ‘.0 IdA 20 90, 290 11 12 Cl’IC WI
31 2/033’.? )7 .i’. 12 1.11 SAl li d OATS I PCI. 5 CUSP
32 720335/ 6.5’! 126,01 551 lId OATS I (Cl. S WISP
33 2/l o l l ?  1 7 .01 1 (/5.71 SAl lIP D a Ta * s c.. S CUSP
34 /211 ,11/ 1 7.Ss l25.~~1 Sa l (CI. 4 CUSP
3’. 221 .33? l7 .ls 12 5.41 551 l I d OATS I PCI 6 CMI)’
36 2/Il ’ . / )I .3’. 1/5.11 SAl lIP DATA I PC’! S MOM-S
31 /21030,? 11 ,0’! l2’.,nl Sal (IV DAT . I PC.. 4 CUSP
JO 22143’.! 11 ,3’! 12..Q1. SAl Il k OATS I PC’. S 005*’
3•• C/154’./ 11 .0’! l2’..’lt P 3 5 700 /00 ‘.5 110 50 ~  — 973 /00 16 13 (lAs. 25
.0 22105sF 1 7 .3s 124,31 I’ 3 ~1 100 00 60 360 0 —  90’. 27~ II. II I~.lI’ ‘.—S I S O O A
•0 22225 3/ 17 ,7’! 124 .1€ SAl 110,4/4.0 /01.0/2511051 PC.. 3 CUSP
5’ 222/Se! 11 .5’! l7../E SAl 174.0/4,0 /O1. U/25’IMS l PC’. S CUSP
03 C/I/IA) 7,5’. 120.21 SA l 1T4,0/.,u I / 11051 (Cl. 4 1114SF
44 22/3 (0! 11 ,6’. 173.05. 501 lIP CATA I I’C’. 6 WISP
•0 2311424/ 17 ,74 123.41. SA l (14 ,5/0 ,5 / ,‘ .4051 PC’. 3 N0M..5
110 23,121’.? 11 .6-I 122.5€ SA l 114,5/4 ,’. / / 10151 MOOS—S (CONF 02)
41 230307, 1 7 .5’. 1 /3,~~E LOOP — 3260 /  . —
OIl 23u31.! 10.111 I23.~,1 SA T (II’ USIA I PC’. I 04SF
44 2i0 l l ’~ 10,2,1 123,41 SA l (14.0/4 ,0 / / 11051 (CI.. I DM SP
‘.0 230314/ IT .’!’. 1/3,51 SA l Ills DAIS I PCS I CUSP
SI 237)1,, 10.2’. 1/3.51. SA l I l l s  OATS I (CI. I I.USP

‘.2 23031o? 10.1’. 123.0€ SAl lid 051, I PCI. I CUSP
43 /3531)1 111 .1, 123.41 P 3 0 100 I/lI 54 50 IS ISA 54 II 400 /7~ IS 14 CIII C 0
I. 23A4007 17 .7’ 123.31 1.100 . 20610  .  —
55 230575, )I,00 (/3.21 10CM 21640
Sb 230600 ’  10 .011 1/3.11 LAW! 21610 — — —
11 l /307lu7 10.414 I22.’.l 1.4CR — 20611 . —  . —
‘.0 230001/ 10.611 l2/.S( Cd/Il — 2045! , —
‘.5 2 3 l I~~0,, 10.35 122.2 1. SAl ‘I)’ OAT S  I PCI’ 3 00*0-S
60 /31135/ 10.8’. 122.01 551 I lls 0515 I PCI’ 0 0115*’
01 /3 113c / 10.011 l//.S ( SAl lIP DATA I (CI. 4 WISP’
0/ 2312 ,17 10.4’. 1/2.71 551 110 DaTA I (CI, 3 CUSP
03 23)/n// 10.01 122.35. 551  l id  DA IA  I PCI. 3 CUSP
0’. /3131..’! 18.111 122.11 5*1 IlIl USIA I PCI. 4 0000-5
oS 23105,2 19.011 121.01. SA l  110 O A T S  I PCI. 2 CUSP
00 43159qj 19.4’. 121.41. P 2 2 704 b A  60 1.0 311  — 963 /76 IS II, (L II’ I~.5 ‘.0 3
61 /310/I/ 19 .1,1 121 - SI SA l  I l l s  D A T A  I PC’. I CUSP
6A 2317 , 7? 19.29 121 .01 SAT l I d  DATA I PC’. 3 CUSP
09 23213 sF 19.6’. 121 .91 P I .1 700 340 59 /70 44 IS 210 I.. 960 27~ lb 13 S L I P  11—I 350/S
To 232 /30/  19.5’ . 121.f l l  SA l  I l ls  O A T 0  I (Cl 3 ClIP
II /3/23’.? I~~.39 

I/,,.71. SAl (15,0/5.0 /01.0/24.41151 (CI. I 0.4SF
12 323.,c~ 19 .41* 17 1 .55. SAl  (15.0/5.0 / / 111151 PCI. I CUSP
73 2323 ,.? 19 .4’. 121 .11. SAl llS.0/S ,a /01.U/P4IIASI (ClI 3 CUSP
14 2*0105, 11 .6’. 12o.,I L’ICIl — 5//Il — — — . 22.01 1/0.31. —
I’. 2001 00/ 15 ,711 120.41 101,0 — 5//Il — — —  18.10 120 . 55 .  —
16 2*0)31/ 10 .0’. 110./I Sal IIS.O/5.* /U0.S/2550ISI 0000-5 (CalW Ol)
II /40130, 19.7’. 120.71 SAl 1111 OATS I PC.. I MOM—S
70 240200/ tO .?’. 120.01 111CR  — . — — —
19 260301/  )9 .11’. 12” .3(  SAl (IN OATS I PCI 2 CMSP
00 240300/ 19 .99 I21’.3( SAl 111.0/9.0 /D I.S //AMNSI (Cl. I CUSP
‘II 240101! 14.9’! 120.25. SA l lid OATS I PCI. I CUSP
4/ 2*0500? (9.09 120.21 111CR — 5//If — — —  /2.0’. 120.31 —03 24uI,On , 19 .9’. 1211.71 LI100 — 5//fl — — —  /2.0’. I2A .JL —04 2*0103/ 20,011 121.11 C’IUR — 5//// ‘ — — ‘ / 2 . 6 . .  1 / 0 . 3 1 .
0’. 240900/ 70.3’. 119 .45. 11100 — Sf//i — — —  22.6-b 0 / 0 .3 5  —
00 24094F, 24.59 119 .91 P 3 5 700 2TA 110 loT II 40 310 ‘I 950 /7/ 40 I 
0, 24 11(0 /  20.9’ ! 119 . 71  111011 — 

~~~~ IOU. II. —
1111 2 41I1 ’U T 20 ,1’. 119 .51 SAl lI d  DATA I ‘CI 6 CUSP
09 24 119,2 71, . I S  1 1 9 . 4 €  S A l  1111 D A T A  I (CI I, CUSP
40 24115’ .!  / 0 . 1 9  119 .7 1 .  551  lIP DATA I I’ll. I CUSP
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41 241/00! 20.5’, 119.61 lOUft — 4/I/I ‘ ‘ — — 22.6’. 1/0.31. —9/ / 4 I i I s O  211 .5’ , 119.6€ SA l  l IP OATS I PCI 3 00*0-5
93 2412asz 70.6’. 119.11 SAl l I f t  OATA I MOM-S (CalIF 02)
94 241*ooi 20.6’. 119.6€ 1.1900 4//Il — — — — 22.6’. 1/0.31. —90 241541, 22.01* 119,61 SAT (III OATS I PCI 3 I/HOP
90 24l542~ 2(1.7’. 1 19.31 SA l li p OAT.. I PCI. 3 CUSP
97 24Ibr .oz 21.04 119.81 L000 — 4/I/f ‘ — — — /4.6’. 1/0.31 —
OS 7*1704! 22.11! 119.81 1.1400 — 4ff/I — ‘ ‘ 22.64 1/0.31. —‘7 99 241so~~i 21.4, 119.01 LRDM — 1020/ — — — ‘ 22.61* 120.31. —
180 24//lot 21.01! 1/0.01 551 (T S . p / S . 0 — / S  /23,4)ISI PCI. 1 CUSP
101 2422192 21.6’ . 120.21 saT lT5.p/5~ Q /5 /2411115) (CII 1 CUSP
10! 242253/ 22.0’. (/0.11 SAT ITP OATS I PC’. 1 UHSP
103 242200? 72.2’ . 120 ,11 SAT l IP DATA I PCI’ I I/US)’
104 24 /3007 21. 714 119.91 IROR — 10535 — . — — 22.811 1/0.31 —
lob 2500oiZ 22.7’. 120 .0€ SAl lT4,9/4,5 /00.5/2301191 5000-5 (CalIF 01)
106 2500SaZ 22.44 120.41 SAl lIP DATA I PCI. 1 0000—5
101 25024/2 /2.04 122.31 SAT (19.0/5.0 / / PIUS) PCI. 1 CUSP
lOB 250243/  22.9’. 120.21 SAT l i f t  DATA I PCI. 3 CUSP
109 250243/  /3.11 120.11 Sal lT4 . 0/ 5 , 0—/5 1,0/Z,pOlSl PCI. 3 CUSP
Ill) 290243? /2. 94 120.31 SA l  l T 5 . 0/ 5 . Q  /5 /2014051 PCI’ 3 CUSP
I l l  ~S1l 0IZ /4 .1,1 120.15. SAl  (OR DATA I PCI 6 CUSP
11/ 25 1 10 1?  20.1’ . 120.2€ Sa l  lIft DATA I PCI. 6 CUSP
113 291134? 24 .04 1111.91 SAl (10 DATA I PCI. 5 11000-5
114 2911342 24 .04 120.01 SAT I~~ft DATA  I PCI. 3 WISP
1.15 /9114 02 23.7’. 121.01 551 lIP DATA I MQM—5 (cafIp ol)
116 2S0 S24/  75.84 122.2€ SAT ( O R DATA I ICO S OMSP
Ill 251520/ 75.3’, 1/0.05. SAT lIP DATA I PCI. 6 CHSP
11 0 29220/? /7.1’. 119.51 501 lT2.S/3,9—/w/ .S/24’IHSI PCI. S 1111SF
1.19 /9/2021 26.1’. 119.0€ SAT (13 .5/4.b—/sb.b/2’,PIllS PCI. 6 OHS)’
120 /52202! 26.6’. 1/0.45. Sat  lT3 .S/4 .5—/ 0i.S/19I-IMSI PCI. 6 CUSP
125 25220/2 27 .1 1! 119.61 SAl lIP DSTA I PCI’ 6 I/M SP
I/C 260001! 20.01!  121.6€ SAT 113 .5/4.0 /51.0/231*15) 0000—5 (CORP 01)
023 / 600100 o7 .4 ’ .  559.3 1 SAl T I P 0* 15 I (CI! 5 0000.5
1/4 /60225/ 28.11! 119.41 SAT 1111 DA IS I (CI. S CUSP
125 /602272 20 .,” 1 19, 15. SAT  l IP 0*14 I (CII 3 CUSP
116 210123/ 33.11 116.91 SAl l ift DATA I PCI. S MOM-S
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!v~ ioOw 938*
rio POSITIONS FOP CYC (*1N6 NO. 7

00051 2* JUL 10 06001 01 AUG
MAX OOS 8*0 085 015 NIt) n I  P0531

Ito 110 *CCNI 11* FIT LVI WINO SIC 8190 818 1906$ LVI (00. 09(3.1— 1.76. UI MOM
so. 1 141 POSIT CA, M*O MLI LVI 01$ MCI $86 890 90.1. 080 84(0 SIP $01 Il/lU 0068 !AIIUN DIM 8*0*8 6889

I 2600*5/ 26.59 030.66 SAl 41 9/ 0 / .‘ $85) ecs S MOM—5
2 26*05,’ 74 .99 031.76 SAl (IN 0*1* ) PCN 6 MOM—S
.0 262I4*I 25.49 *30.72 5*! (1l.0/I.O+/ 01.0122 86S) PCI. 5 (II4SP
• 282328/ 25.66 13t .*C 5*1 (IN 0*16 ) PCt. SNOM-5
S 276023/ 25.5). 030.52 SAt 438 0*1* 3 PCI. S 80*8-5
6 2710271 25.51. 030.72 SAl (ZR DATA I PCN S VMS?
1 2?In2li 25.59 131.46 SAl 4(6 0*7* PCI. 4 0*05?
o 2702 , 37 75.49 131.16 SAl (IN 0*1* 3 PCI. S (AIM-S
S 28*07 25.89 (38.36 5*1 ((8 0*1* PCI. S UMSP

lo ~ 8697 25.6.4 130.06 5*1 ((8 0806 ) ~~~,. 5
1* 2 ‘T/ 75.69 *29.62 SAl (T2.0/7~0 / I $850 PCs 3 0*00?
02 2~. .?~~Z 25.39 029.46 3*1 (12.5/2.5 /01.8/2440(S) PCI. 5 UIISP
33 272074! 25.39 135.,( Sal *13.8/3.0 I I 8)45) PCI. 3 085?
1. 280032! 25.28 *29.03 5*1 (12.0/2.0 / / 8*05) MOM-S (08ff 01)
1.5 200034? 75.39 020.66 sat ga oara i PCI. S NOM-5
0* 2802047 75.66 13e.3E P 3 5 1500 — —  . 40 350 25 908 — 25 2 
1? 2003142 ~S.5$ 13o.j2 P 5 5 700 —  . 40 330 35 981 290 13 13 —(0 2810 1)42 75.48 029.36 5*1 (IN 0*10 0 MC). 4 O ISP
09 2800330 25.39 129.42 P 2 5 700 240 50 040 70 50 270 30 601 29’ 05 & p
20 280*0(2 75.44 329.63 5*1 (IN 0*1* I PC). 4 01457
23 200(0(7  25.49 029.32 5*1 4)8 0*1* I PC). 3 0957
22 281(04? 25.39 *29.56 ~*l (1* DATa 1 Pci. 3 MOM-S
23 231(197 26.09 030.22 SAl ((8 0*1* P PCI. 4 804*-S
24 2014372 25.39 028.96 sal (18 0*1* 3 PCI. 3 0145?
20 28*4372 75.39 (29.26 5*1 ((N 0*1* I PCI. 4 014$?
20 20144,1 25.39 029.16 7 2 S 100 40 59 340 0  — 906 29! 14 12  —  221 20*6117 23.29 129.06 5*1 ((8 0*1* 0 PCI. 3 0.457
20 2*1613? 25.39 028.96 5*4 (fO 0*1* I PCI. S 08$?
29 2821112 24.94 128.56 5*1 (T3.5/3.S—/D1.o/24H145) PCN 3 IONS?
30 28201*? 25.26 128.31 5*1 U3.S/0.S /00.5/74,0(5) PCN 3 ~1SP31 2323352 24.08 028.46 P 2 3 100 1.00 35 100 ~~~ 

—  — 91’ 20W 05 ( 3
32 2823557 24.39 120.12 SAl ((8 0*1* I PCI. J MOM S
13 2823571 25.06 120.96 560 (l3.s/3~5 /01.5/74.045) MOM-S (COIn 01)
.44 2903(47 24.09 127.86 5*1 ((8 0*7* P PCI. 1 OJIS?
J~ 2903)47 24.39 (27.86 Sal (14.5/4.5 I / I0(ST PC). * IONS?
18 2943(42 78.99 *28.43 5*1 *14.0/4.0 / I *0(5) PCI. I 065?
31 290305? 24.09 027.96 P 2 3 100 *0 65 300 10 69 300 25 912 284 16 *0 CIUC 16
30 29034(1 24.09 *27.82 5*1 ((N 0*1* I PCI. 1 08$?
30 290937! 24.39 *26.32 P 4 3 700 140 90 045 ~s 29 250 (0 950 264 18 14 C1’IC 8 4
40 2909532 24.49 020.76 5*1 ((8 0*1* 3 PCi. I 1)415?
41 2909532 24.59 126.66 5*) (18 0*1* I PC). I 1h)4SP
.2 2910392 24.49 *26.36 sal 4(8 DATa I PCI. 8 MOM-S
.3 2912232 24.06 126,72 5*1 ((8 0*1* ) PCI. 4 80M 5
44 29123)! 23.59 *26 .76 SAl (IN DAli I PCI. I MOM S
40 29(43)2 23.69 126.12 P 3 3 700 .366 *90 280 (3  — 940 25’ 19 IS £LI~ 1—U 70 s
46 2915552 23.79 *26.23 5*1 (13 0*1* I PCI. * 1)857
4? 29*535! 23.09 124.16 5*1 (ZN 0*1* I PCI. 4 U,~$P
4* 292043! 23.39 j25 .76 P 2 5 700 932 241 17 14 EL1~ 83—MU 150*2
49 292736! 23.49 j25.ôt 5*1 (15.0/3.0 /D~.0/24Nl4S PCI. 1 Up(S?
00 29223*! 73.56 ~ZS.~6 s*l (%S.S/S.o I0L.0125$655 9C,* 3 0857
SI 29233~Z 73.39 025.92 SaT ((N 0*1* I PC). I I/MOP
52 3000537 23.09 126.06 Sal (15.0/5.0 /1)4.5/756851 60*8-5 (coOn 01)
53 300(071 23.36 125.56 Sal (15.515.5 / 02.0/28NI4S) PCI. 1 OIlS?
54 300237! 23.36 (25.36 P 2 5 70 925 24~ *0 12 211P SO—Nt (5012
35 30025*2 73.39 (20.66 5*1 (IN 0*1* I PCI. I 085?
06 3002562 23.2# 125.32 SAT *18 DATA I Pc). 1 WISP
91 3003477 73.69 175.26 P 2 4 700 240 000 170 *2 85 (60 32 933 259 *7 *3 CINC 8 6
08 30(0377 23.79 (24792 5*! ((8 DATA I PCI. 4 UsSP
09 30*0377 23.79 12b,~t SAT (IN 0*1* 0 PCI. 6 095P
60 3011177 23.09 124.96 5*1 (iN 0*1* I PCI. 2 *165?
61 301107! 23.59 024.66 5*! (IN DATA ) PC). 2 0857
82 30*1472 73.49 124.96 5*1 ((N DATa I PCI. I MOM-S
93 30* (542 22.96 125.16 5*1 (IN 0*10 MOM-S (COI l 02)
64 30*200? 23.79 *25.06 * 403 — 10312  •   24.39 *24.21 —
00 3012*ql 23.69 (24.76 5*1 (IN 0*1* I MC). 9 095P
•3 30121*? 23.66 324 .62 5*1 (ZR 0*1* I PC.. 4 01857
6? 30*240! 23.78 (24.36 Sal ((0 0*11. I PCI. 4 800* 4
60 300300? 23.06 *24.96 1.808 — 10423 09 121.63 —
69 301309? 73.79 (24.96 IRON — 11412  —  - 24.39 *26.2*. —
70 3004001 23.06 124.86 18(13 — 10413  —   24.08 *21.66 —
1* 3014007 73.38 024.32 1306 — 11311  —  24.36 *24.23
12 30*400? 23.86 (24.36 LMUR — 11311  -  - 24.49 125.31 —
13 30*3002 73.96 024 .66 1803 — 10412 —  - 24.09 *20.66 —14 3003 007 23.39 (24 .66 131)6 — 11411 38 124.20. —75 300300? 23.99 024.66 LMUR — 11411 — • — - 24.09 125.31 —
18 3015387 74.69 024.26 51.1 (IN 081* I PCI. I (1145?
11 30*63*2 74.19 024.32 3*1 ((N 0*1* 4 PCI. I tisSP
70 301400Z 74.09 *24.3* 1.403 — 10742 — — — - 24.99 12t.~L —
79 3616001 73.99 *24.33 1)406 — 12811 — — - — 24.39 *24.73 —
40 30360* 2  73.99 *24.31 L9UR — 10313 — — — — 24.46 *25.36
d l .4017907 74.06 (24.46 11(1* — 2079 1 84* 121.46 —82 30*7007 23.99 %74.33 1906 — 22631 JR *24.26 —03 301739? 23.96 (24.36 L IWN — 11563    28.08 125.32 -
44 3 0 0 8 0 5 2  /4.19 (24 .22 1803 — 10582  -   74.08 021.61 —00 3008 002 74 .09 (24. 32 IRON — 12511  •   24.39 *24.21 —
46 30*000! 24 .09 (24.36 1903 11733  —   24.49 *25.36 —91 30*900/  /4 .19 024 .26 IRON — 11472 —   74.3)4 *20.63 —
*8 30*9057 24.09 (74.(2 1*400 — 10521 —   24.3’. 324 .20. —04 3019007 74 .0’4 024.23 1*40* • 11713  -  24.08 025.36 —
90 302000! 74 .29 (24.22 1900 — 10512  —  74.39 *21.83 —

89

— ~~~~~~~-~~~~~--~~~~~~~~~~



_ _ _  -

I91 3020007 74.19 1.24.02 LOUI( — 11631 — — — 24.38 044.43 —0/ 3020001 74.19 I/l~.26 1*408 — 11613 — — — — 24.89 *45.31 —
0*3 362(00! 74.3). 024.11 1608 — 10515 — . — — 24.Us *21.61 —04 3021001 74.29 124.11 L~

0N — 10511 — — /..IN 124.73 —
05 342*001 74.19 124.51 1.*4UN — 11613 — — — — 24.03 120.33 —
‘06 3021427 74.25 124.01 P 3 S iuo 200 105 (4.0 4IO — — — 946 /44 20 *2 CI1*C IS
.17 3027002 74.49 *28.116 1408 — 10382 — — — — 24.03 141.63 —‘00 30/200? 74.39 l2I. .0t 1(408 — 12511 39 *24.21 —49 3022007 24.39 (28.51 19014 — 10511 — — — 28.89 I2S.J1 —
(00 3022(97 24.29 (74.03 SAl 1T6.5/5_ ,-/D1.0/2I#l4Sp (‘C?. * I/45P
III 3022*41 /4.3). (73.93 SAl  ( l6.0/4.0 / DI.0/281414S1 MC). I 0557
*04 382380? 74.4).  i23.Rt 1808 — 10492 — — — — 24.04 141.61 —*0.4  3023oo~ 74.49 123.*1 LWUI1 I8~1~ : : : 28.3’. 128./I —
*04 3021097 74 .19 (23.91 180(4 23.89 149.31 —
*00 3023227 24.1’. *23.51 Sal lIt 0*1* 1 IC.. I . UNSP
106 3*0800, /4.49 (23.72 16011 — 10512 — — — 28.39 *28.26  —*07 3* 00002 2A .4I. 123.4*. 11*014 — 10512 — — — — 24.60 345.3*. —108 310015! 24.89 123.9*. 5Al 416.1/b.)) /01.0/2361451 9032-5 (coOn 01)
*39 3100217 74 _89 *23 .71 5* 1 lIlt OA IA  p PC, * NQU-5(10 3101002 74•5’. (23.61 L~~L.8 — 12512 — — — 2*.31i 124.21 —
11* 310000! 24.54 123.63 1608 — 10513 — — — — 24.86 *45.31 —0* 2  3* 0(40 !  74 .58 023.71 L~ I/$ — 11533 — — — — 28.06 121.63 —*13 3107007 78.69 *23.51 19011 — 11512 — — — — 24.05 *21.66 —Il’ 31*200! 74.69 (23750. 1601*1 — 10413 — — — — 24.38 *28.23 —114 3102002 ?•.69 123.36 14044 11513 — — — 26.86 126.30. —116 3*02342 ?A .8N *23.42 Sal 116.S/e.0 /01.0/?,.qH SI ,

~
C,. * I/MOP

II ? 3*0233! 28 .39 (23.52 SAl ((It 0*1* I IC)  * I/lISP
*10 3*0300, 74.06 (23.31 140(4 — 11513 — — — — 24.09 121.01 —11 9 3*03002 /4 .79  123.31 1)4(1W — 2 1511 — — — — 24.3’. 124.21 —IOU 3*0300? 74.1). 123.41 L#UN — 30533 — — — — /4.09 125.31 —
I/I 3*04002 24.MN 103.12 L4UN — 10511 — — — — 24.39 *24.23 —
(22 3*0400! 24.39 123.1*. LI4ON — 10512 — — — — 24.89 325.33 —
*23 3105001 74.99 I22.

~
€ L4ON — 11573 — — — — 24.0’. 141.66 —

224 3*05001 24.95 *22.12 100)4 — 11512 — — — — 24.311 124.20. —02’ 3*0500, 24.39 *24.91 1908 — 10512 - — — — 24.89 145.3*. —* 20 31*4 007 25.00 (24.41 L4ON — 10512 — — — — 24.39 124.21 —14? 31u82o/ 24.99 (22.71 14011 — 12634 — — — — 24.09 125.31 —0210 300700? 75.1.). 122.62 1*4)8 - 00482 - — — — 28.09 121.61 —
*4 )4 3*0100, 75.09 *22.56 1.408 — 12612 — — — • 24.39 124.21 —
*3 10 3*0 7 002 25.08 *22.50. 16010 — 12634 — — — — 24.04) 143.30. —(3*  3106081 25.29 *02.31 1400 — 104 12 — — — — 24.08 121.61 —132 31*900? /5.26 (24.3*. 11W). — 25(42 — — — — 24.3.1 124.23 —
*3.0 310480, 25.15 *24.20. L4ON — 20643 — — — — 28.85 128.31 —(34 3*03/0? 23.29 (72.61 1908 — 25761 — — — — 24.08 *21.61 —*34 3111450/ 25.25 (71.30 7 3 3 700 350 14 82 Is — — — 9JI 

~~~ 20 lb  11.17 (—0 12010
138 310q0oi IS.09 (24.81 t.*4UR — 1/115 24.811 425.43
*31 3**oos ? /5.29 121.86 IlIUM — 20711 : : 24.38 *24.21 —
130 3*I* .o’ 75.26 121.33 SAl ((It 0*1* I PCO 2 UMSI1
139 Ju ly01 25.09 *21.51 SAl (II. 0*10 I PC I I/USC
(40 3*0100, 73.39 121.81 1408 — 551/f — — — — 24.38 *44.23 —(40 31*200~ 25.30 121.1.2 11400 — 5 / f / f  — — — 22.6’. 120.36 —(.2 31*2 *7 25.19 122.26 sal (II’ 0*18 I MC’. 2 I/NIP
143 3I*2n7! 74.93 121.16 ~*l ((II 0*1* * Mc’. I I/MO?
(84 3112,7, 24.36 *23.62 301 (IN 0*1* I CC). 1 014481
(40 30*259/ 28.49 121.56 SA l (1)4 0*10 I PC). 4 8032-S
(46 311307/ 28.06 121.02 SA l ((It DATA 

~~~~ (0501 02)
(41 3114.97 05.IN *21.01 1*408 — ~~~~~~ — — • — 22.69 l20.J0. —
(48 3118107 78.09 (26.11 L

~
OR • ~/ / f /  — — — 22.614 *20.30. —(44 3115271 75.39 120.81 SAl 111* DATA I PCI. 3 WISP

150 3105707 25.39 *20.71 5*! (IV 0*1* I PCN 3 0MSP
1,1 3117001 28.89 (28.81 3oua • 2031/ • — — — 22.sa *20.11 —
*44 3*22 n 17 23.96 119.51 SA l  (14.0/5.0—/U2.b/Z4HIOSI PC’. 1 I/NSP
1,3 3*220(1 75.09 1*4.56 SAl (IA.5/S.b—/ll.S/24,INS* ‘C). I I/MOP
ISA 0101002 74.99 119.11 11*0*1 — 11412 — — — — 22.811 120.3*.
*05 0* 0 1247 24.06 119.11 SAl (T5.0/S.S /U1.0/25*4$1SI NOM-5 (COOl 01)
*56 010(34? 75.19 ((4.06 ~*T ((0 DATA I Pct. 3 14DM-S
IS? 9* 0200! 75.09 *33.52 L

~
00 — 50/ / I  — — — — —

(50 01*0437  78.09 116.31 3* 1 ((9  0*1* I (‘C?. 4. I/MOM
*59 0* I 221~ p3.68 II)..31 9*1 ( 7 0  DATA I MOM-S (COIl 011
(6* 020052/ 25.29 (* J . o E  SAl  1(14 Dara I pa,. 

~ MOM-S
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!HUP IC*1 SIURM .090*
FI R PO).1!I0N5 FOIl CYC1U)I1 ND. V

06 00/ 3* JUl. 10 *6002 04 *401
MAO 005 NAl UBS 0*0 44(5 ILl POSIT

11* 110 *CCNY 11* III 10*. wIND SIC 0191) NI’. 700M0 CVI 103 04(19. 1Yt I/F 829
90. lINE 70570 CAl  NA0.II3I 101 01)4 VII. 84*5 056 011 8)46 NIl)) SIP N6~ T I / f l)  104$ !AJIUN I/I.. *1*0*4 9.1409

I 29*41*? 19.95 (84.31 Sal (IN lA V A  p PC’. S 1)115)4
2 29231), 23.0.. 139.51 5*1 IT 0/ 0 / / NI(S) (‘Cl. S 8000-S
3 300134./ 72.63 *39.50. 5*1 (IN DATA I MC’. 6 01017
4 3140*el 23.19 141.06 5*! (10.3/1.5 / / sHop 6032_S (COOl 02)
O 3100237 23 .0w  1.1.00. Sal (12.0/2.0 #D2.Il/25M14S( PCI. S MOM-S
6 310230! 23.29 *40 .31 SAl  (IN DATA p PCI. 5 UNSP
1 3109307 23.75 140.56 SA l (((4 0*1* I PC’. 6 I/MOP

* 3*09(97 25.89 1411.31 5*1 MC’. A I/NIP
9 31(1.3/ 2A .I8 *41751 SAl (IN DATA I ‘CS 5 NOU-5

10 30*1012 73.4.6 140.01 SA l ( IA 041* P PC’. 8 11032-5
II 3111I’? 73.69 141.51 SAT (IN DATA p MOM-5 ( COIW O2)
12 3*13311? 75.08 143.8*. SAT ((N DATA I MC). 6 I/MOP
*3 31133,, 26 .39 142.31 sal 4 (8  DATA I PC). 6 41857
14 31/0227 24.89 *4 1701 5*1 lIlt DATA I PC,~ 

6 I/NIP
lb 31232*1 24.3w 140.31 P 5 15 7400 — — — — 60 40 ~00 996 304 03 COlIC 15
IA 31233-/ 76.49 144.41 SAl (12.5/2.5 /01.0/231411SI IIOM-5 (coIn 01)
II 31233o1 25.24 141.21 SAl (T3.0/3.0 /D1.0/23III4SI PC?. 5 MOM-S
10 01000M1 75.09 I4A.S6 P 10 (0 700 — — — — 44 50 00 994 J0~ 13 — CIIIC 10 *1* 010302? 26.09 *40.12 P 5 10 700 00 43 34.0 65 48 270 40 993 304 13 13 CIIIC 02
211 01090*? ?5.1s 141.01 5*1 PC’. 6 I/lISP
2* 0*09627 ?5.A.l 144.41 cal (IN DATA PC’. 6 ONSP
22 0110137 25.90 141.50. SAT (IN 0*1* MC?. 6 I/USC
24 0110107 26.14 042.0 1 SAl (IN 001* MC?. ô NOU-5
/0 0110431 76.59 *39.6*. 5*! ((Il 0*1* PC,. 6 WISP
45 0*15032 76.88 141.82 SAl (IN DaTA (‘C?. S
46 0115034 76.79 (40.43 SA l ((N 0*14 PCI. S WISP
2? 0*14.28’ 27.29 1.1.11 I’ 8 (0 700 4 * 0  40 120 *4  — — — 094 304 13 03 — — — —
44 012001/ 7l.4~ 140.71 sal (IN DATA * CC). S I/lISP
49 0 120si/ 21.66 140.31 P 2 $ 700 *00 20 60 45 IA 60 25 994 301 14 13 — — — . 3
30 012(447 27.0’. 140.81 5* 1 173.0/3.0 / / 141(S) PC’. 3 I/MOP
33 012*847 21.ds 1411.56 SA T (73.0/3 .6 I .‘ PIIISI PCI. 3 LIMO?

F 32 01244;? 77.29 040.43 5*1 (12.5/2.0 /5 /23)485* MOM-S (COIl 01)
33 0*2255/ 27.06 141.41 SAl (IN 0*1* I PC’. 3 M0M 5
34 0200527 27.15 (911.41 SAl (III 0*1* I MC?. 3 8000—S
35 0202031 71.59 140.56 SAl ((C DATA I PC’. 3 I/NSP
36 0202017 21.611 140.32 5*1 (IN DATA p sc.. 3 I/NIP
37 0211955! 28.25 *42.86 P 10 5 1110 46* 30 200 *6 48 150 50 400 300 lb lb ClOt 1/
3* 0/10287 20.2-9 (82.31 3*1 ((II DATA p PC?. 5 UNOP
39 02102c.l 74.49 142.36 SAT (IN DAT o I PC?. 3 I/NIP
40 0211377 27.89 *42.21 5*1 ((It DATA I PC.. 5 MOM-S
4*  021132/ 20.2*4 (43.01 SA l (IN DA TA CC’. 6 MOM-S
42 02*4457 78.6s *42.71 5*1 (IN 0*1* PCI. 5 WISP
43 0214457 20.39 I43.01 5*1 (IN I/Ala I PC’. 4 I/lISP
44 0221257 30.09 143.56 I’ 2 2 100 /98 34 190 (0 — — — 9*6 29! 14 * 1 — —
45 02212,7 29.71 (44 .41 5*1 (03.0/3.0 /S /2410(Sp PC’. 5 I/NI?
46 022I277 29.39 (.3.40 sAl (02.5/2.5 / / (OIlS) PC). 3 I/US?
4 7 0222007 29.0w 143.71 SAT l13.))/3_9 /D0.4/23I49S1 MOM-S (COIl 01)
44 0300007 30.0). 143.30. SAT (IN 0*0* I MCII sWiOa-5
99 030(44? 30.29 143.56 5*1 (IN DATA I PC’. 3 0NS~
50 030144.2 10.34 *43.03 sAl (02.5/3.0 /I0.O/2A141(SI PC,. 3 WISP
51 0310007 30.55 143.91 5*1 (IN DAT A I (‘CS 3 I/MSP
52 03I0097 30.09 148.30. SAT ((N DATA I (‘CS 6 I/NIP
84 0310487 29.59 143.41 5* 1 (IN DATA P PCs 5 11032-5
09 03*05*7 79.49 144.36 SAl (* 11 080* I MOM-S (CalIF 02)
55 03*2137 30.69 145.82 P 4 4. 700 350 30 210 IS — — — *491 30 1 16 16 — — —
50 031420/ 29.98 345.31 SAl (IN DA T A , PC’. S UNSP
51 03*420! 10.04 (45.43 SAT (IN DATA I PC’. 6 I/MOP
58 032IIoZ 31.09 144.11 5*1 (01.0/2.0 104.01246051 PCI. 3 I/lISP
510 03/Ito? 31.119 138.11 5*1 (11.0/2.0 /80.4/20lU(S1 PC’. 3 UNSP
60 0323131 31.79 *46.51 sAT 101.5/2.0 /.1.b/25H65I MOM-S (CalIF 01)
6* 032328/ 21.14 I46.21 SAT (IN DATA I PC). 3 MOM-S
62 04012*1 11.29 346.36 SAl (III DATa I CC?. 3 WISP
64 04012*! 11.09 *46.40. sAt (III DATA * PC’. 3 I/NO?
63 040952? 31.49 *46.92 SAl TIN DATA p PCI. 6 I/NIP
‘.5 0800142 32.011 347.00. SAl (IN DATA I MOM—S (CCIII 02)
66 044030/ 32.19 (40.1*. 5*1 41 0/1.0 /.I.0/2401(SI PCP. 3 04451’
67 04/053/ 31.09 188.30. SAl ((N DATA I (‘CS 3 I/lISP
60 0427202 32.211 *49.00. 5*! (01.0/1.6 /u0.b/23.IWS1 MOM-S (CCIII 01)
49 0422397 1I.7N 146.56 SAl 118 DATA I MC). 3 3032.5
10 050034? 31.6’. 140.41 ~AT ((N DATA I p~co, 3 11032.5
II 0509*97 11.49 I4A.02 SAT ((N DATA I CC’. 6 3032.5
12 06*0377 34.28 153.00. SAT (IN DATA I PC). 68DM-S
74 00/152/ 33.74 1541.81 SAT (1 0/ 0 /S /279*150 PC). I O~ P
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INUPIC*I STONN AN Y
‘1* PO~11IONb FOR CTCLU’.L 50. 9

00007 20 AUG 10 *000? /4 AUG
MAX DOS NAX 085 D82 NI’. FIT 70511

F (A ACCNO 110 017 C*4C .INI) 0*4. 01111) MIN 700100 LVI (03 UI(IIN— (.06 UI 0311
NO. IINI POSIT CAT 1400—NIT 101 0(1* 0(1 0114. *156 03i. 088 0116 $1.7 1101 lI~~T0 lOON IA IIUN 01* IIAUAI( ‘.140*4

1 1723901 I9.0~ (20.40 P (0 5 740 160 30 ISO 20 3* 100 20 4090 — 2? 2S  —  .
2 100050? 20.29 127.70 1’ 5 10 7011 *30 10 30 40 4$ 90 4~ J~ Q( 30~ 13 1 
4 190151? 71.09 122.06 5*1 (11.5/1.8 / / (OMSp NOAA—S 060211 01)
4 1902507 22.08 120.16 SAT (11.5/1.5 / / PINS) PCI. S I/MSP
5 1910400 76.001 519.110 SAl (3N 0118 1 PCI4 6 I/MI?
6 191I392 21.0). 1(9.St SAT ((N DATA P PCI. 6 I/NIP
I I9I2392 20.65 120.72 5A1 (IN DATA p pc’. s MOM-S
O *92*427 20.65 121.02 Sal (11.0/1. 0/  1 $0151 PC’. 5 UNSP
*4 192700? 20.74 120.96 11(00 — 40274  —  — 22.04 *40.36 —

10 492300/ 20.74 120.80 LOON — 45/5/  —  — /2.6*4 (20.3*. —
II 200(00/ 20.79 120.66 LOON — 1011/  —  — 22.69 129.36 —(4 200(07? 21.59 121.1€ SAl (11.5/1.5 /5 /2310151 MOM-S (CCIII 02)
13 2001147 20.69 120.46 SAl ((N DATA p Pc’. S 1(000.5
(4 2002000 20.79 720.42 11(13K — 1022/  —  — 22.69 120.31 —
15 2003007 70.79 *20.86 11108 — 25//I  —  — 22.09 IOA.3(  —(6 200333? 70.7s 120.06 SAT (T1.0/l.O/ / .OI1S) (‘C’. 6 I/MOP
IT 200333/ 20.4’. 1(9.96 5*1 (T1.0/I O/ / ‘(((SI PC?. 5 WISP
10 2009002 20.19 1/0.9*. LIIUN — I/~//   — 22.6’. (20.36 —
19 /007001 ?I.3’. 120.56 LOON — //// /   —  — 22.6’. 120.31 —21) 2009001 71.35 I21,.2( 1110K — li//I  —  — 22.69 1/0.36 —24 2*10007 71.35 120.10 LI000 — 1/I/I —  — 22.6% (20.32 —22 2010/4? 20.09 110.4.0 SAT 110 DAT O p PC’. 6 0MSP
23 2010/47 2I.M8 1*9.32 5*1 Y IN DATA P PC?. 6 I/NSP
24 201030T 2I.29 (20.16 P 2 2 7500 40 40 3(0 *0 38 3(0 (0 980 — 25 26  —  — 2
45 2*1(00? 71.3’. *19.90 11008    — /7.011 (20.30. —4, 20*1277 20.29 *10.76 5*1 (IN DATa I PC’. S I/NSP
21 201*55/ 21.09 ((9.4*. SAl 110 DAT* p PC’. S MOM—S
/A 20*200, 71.411 1(9.86 LI(I/I1 — 5/1/I  —  — 22.69 020.31 —
29 2012027 21.59 IISI.I1E SAl 5DM-S (COMI 01)
30 /0(206/ 21.0’. (*9.21 SAl UN DATA I PCl~ 0 I/MOP
31 /0I300? 21.38 (P1.36 P0011 — 1////  —  — /7.414 (/0.30 —
32 20(8207 21.311 119.111 LOI/K — 1/f//  —  — 22.0’ . 1/0.30 —
~3 20 15002 70.7). (19.06 LNI/0 — 1/ ///  —  — 22.611 1/0.36 —
34 201*I57 20.4’. 1(8.62 SAl ( ( N DATA P PC’. , I/NSP
35 20Io1~~7 20.09 116.16 SAT (IN 0*10 I PC?. 5 WISP
30 2022307 70.08 ( (7 .71 5*1 ( IN DATA I PC?. 6 I/MOP
37 2023002 20.3’. 7(0.30 LOUR — 4/ / //   —  — 22.611 120.36 —
38 20235*1 20.74 111.32 5*1 (IN DATA I PC’. S I/NO?
39 20/304.7 70.49 1(1.81 Sal ((N DATA p PC’. S WISP
4* 202304.? 19.09 IIe.0( Sal (12.5/2.5 /01.0/2010151 PC’. 4 WISP
81 2(00317 70.79 1*7.92 SAT (02.0/2.0 / / 10(51 MC). S 3000—S
42 2(0*007 70.4% 1*0.32 190K — 0////  —  — 22.05 1/0.36 —
44 210200, 20.44 *10.36 LNI/N — 4////  —  — 22.69 1/0.36 —
44 210300, 20.9). 119.02 LMUR — / ////   —  — 22.6’. 3/0.32 —45 2103(5, 20 .75 519.30 SAl (T N  0*04 MC). S 0)157
46 2103(5/ 20.04 119.2€ SAl (12.0/2.11 / / 10(51 CC’. 3 I/lISP
SI 2103157 70.54 119.32 SAl (T / .5 /2 09/OI.5/24$$Sl PC). 4 I/NIP
40 2 (0 3 (87  70 .34 (19.46 SAT (11.0/1.0 /S /24.41(51 MC’. S OMSO
s9 2(0316? 21.011 1I9.IE SAT ((N DATA P PC’. 3 I/NIP
90 211000? p2.6’. lI9.46 LNI/R — 10102 — — — — 22.6)4 I/0.31 —51 211100? 22.4.9 119.16 LN.IR — 1011/ — — — — 22.6’. (40.31 —82 21111*7 21.119 118.96 5*1 (IN DATA PC’. S MOM-S
44 21111%? 24.09 (P1.96 sal (IN 0*10 I PC’. I I/NO?
54 21(1151 22.54 (10 .4 6  SAl ITO DATA I (‘CS 4 I/NIP
50 211140, 21.24 (19.10 SAT (IN DATA P PCI. 5 L)MSP
86 2111*0? 22.4*4 1(0192 SAl (IN DAT A I p(,)~ 5 I/NIP
51 2I1200Z 22.811 1(8.92 LOON 4/I/f — — — — /2.69 120.36 —
540 2(33002 22.3’. 110.10 LNUH — 4/i/f — — — — /2.68 140.40. —59 2114002 22.211 ~l~~.*t 11(08 • 4//Il — — — — 24.09 (20.36 —60 2(15677 21.311 110.8€ SAT 1(0 DATA I PC). 6 LIMO?
61 2115577 22.34 119,36 SAT ((N DATA I (‘CS S I/lISP
65 2I16007 72.25 (P0.81 LOON — 4/// /  — — 22.6’. 1/0.36 —
03 2(11007 22.24 118.80 LNON • 4/f / f  — — — - 24.6’. 120.36 —
64 21*300/ 2I.911 1)0.9*. 180*1 — 4 / f / f  — . — — 22.6’. (/0 .31 —64 2(20007 22.2’. ( (9.36 11100 — 4/ / / /  — - — //.AN 120.36 —
86 2(22000 72.6’. 119.31 LN1IR • 1140/ — — — /2.0’ . 140.3*. —ol 2122107 73.28 (18.91 SAl (12.0/2.0 / / 1(851 PC?. 5 0NSP
60 2*2244? 22.I’. (70.01 SAT (12.0/2.5 /00.5/24H1(SI PCI. 4 I/MSP
69 2122497 22.08 11976€ 3*! (77.5/ 2.5-/ 01.5/ 24 000) (‘CII 5 I/lISP
70 2122897 73.011 119.9€ SAT 1T2.OI2.0—/DI.0/2OpIMSp PCs 5 UMSP
74 2201007 22.34 120.02 1*1110 — 1/f/I — — — - 2/.64 140.36 —(2 220134? 74 .011 120.1€ SAT (12.0/2.0 / / 1(1451 MOM-S (CCIII 01)
13 2201437 73.39 120.21 SAl ((N DATA I PCI. MOM-S
(4 220200? 72.4’. 726.31 LNDN — If/fl — — — 22.6’ . (40.46 —75 2202382 23.78 119.0€ SAT ((K DATA P (‘CS 3 (18Sf’
76 0202507 73.99 119.81 SAT I12.5/2.5—/D0.b/24HNS) (‘C?. 3 I/lISP
77 220300? 22.39 (20.31 L1(I/*1 — 11/1/ — — — /2.65 (20.41 —10 2205007 22.IM (20.26 18*10 — 1/I/I — — — 20.611 120.30. —79 2204087 72.1’. 120.30 1)4130 — 1//// — — — — 22.6’. (20.36 -
00 2207007 p3.3’. IIS’.el LNDpI — 1/f/f — — — - 22.65 120.36 —SI 2/l IMO? 24.211 I21.lC 1(100 — fl/fl — — — — 22.69 120.31 -
42 2211017 78.5’. 030.31 Sal (IN 0*1* I PCN 3 DNSP
03 2211037 p3.311 (26.16 SAT (IN OATA I PCN 6 WISP
A9 2/1131? 23.0’. I2N,A( Sal (IN DATA I PC.. 6 I/NIP
05 221131? 23.9’. 119.3€ SAl 110 DATA p PC’. S WISP
00 2/ 22837 74.T$ tOt .%1 18103 — 01/11 — — — 22.6.4 I/N.h -
07 22I2Z37 74.7’. *20.61 5*1 (( N UATA p PCI. 5 MOM- S
ON 2/12317 24.64 7)9.90 SA l ((N DATA I 8060—S (CCIII 01)
49 /2(54.’ Z 25.3’. I2I.It SAl  1(0 DATA I PC?. 5 I/lISP
90 22(3*8/ 25.04 121.32 SAl  ((N DATA I MG?. S I/NSP
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91 22/2082 20 .89 * 23.9*. Sal ( (0  I/ATA I PCI. 6 DM10
94 U273p/ 79.59 (28.1,2 SA l (12.0/2. 11 /I / 24~~~

SP PC’. S ((NIP
94 72/23?? /0.511 *74.0*. SAl ( 7 ? .  DATA P P1). 0 I/lISP
‘44 222340/  76 .39 (73.N1 LOON — 5//// — — — — 42.0’. (40.31 —
‘08 23 11*00? 28 .49 I7’..IlI 11100 — 20212 — — — — 22.64 140.116 —
90 230089? 27.60 (/3.80 SAT 112.0/2.0 /0 /4,74145) 8000-5 (CCIII 01)
‘.11 230059? 30 .4’. (25.52 SAl (l/.0/2.A /5 /71$IISI PC?. 3 8060-5
90 23/2002 76.611 *24.9*. LOOM — 201/1 — — — — /2.0’. (/0.30. —

99 2302407 30.39 (26.60. SAl 118 DATA I MC~ 6 01150
lA O 7302,0/ 31.0’. 124.40. SAl 112.0/2.5 /.0.4/PII4HSI (‘Ce S WISP
(0 3 23I050? .11.29 (21.12 SAl T3.D/3.0-fDl.Of1O ORS CC’. 0 I/lISP
II12 23III’./ 32.311 (32.1€ Sal (IN I)A lA I PCI. S I/MSP
((13 23I I (o /  92.511 129.0*. SAl  ( (N DATA I PCI~ 

S I/MOP
b A  2311397 1) .’.’. 127.11 SAT ((II OATA I MCI. S MOM-S
l Ao /3((ao/ 41.911 *21.9*. SAl (IA DATA p MOM-S (CCIII 02)
106 231c2~ 7 11.3’. (211.21 SAl ((N DATA p MC?. 5 I/NIP
102 23(977? 13 .6% 130.0*. SAl  ( N  I /Ala P MC). 6 I/lISP
(00 /3(927? 12.69 *27 .61 SAl  ((II DATA I (‘Cl. A I/NIP
lOll /40015/ 3I.(lI *29.96 SAT (13.5/3.8 /01.4/230(451 ML?. 3 8000-5
((0 2411002 10.0’. 126.4*. Sal ( 140 5*1* I 8000-5 (CCIII 01)

1YMNUTIN 0411*.
F IA  MOSI! I0~S loll CYC (UIlt NO. (400011/ 47 SIP 10 101.01 30 SIP

110* 005 M~( OIlS 0414 MI’. ILl P0511
(‘IA 11 0 ACC11T II?. (‘LI LVI *1111) III. 0(’.I) MIII 700’.O LVI lOt. 0.4(2’.— 212 UI MS9
‘ID. 1 141 POSIT CAl NAY—NIT LII UI” VII. 1(11(1 N’.I3 OIL 006 1(116 511’ PIG ’ ( 1/lI) (‘OlIN 1*1(11’. lIlA OADA .4 11804

I 30l02A/ 3.99 (80.01 Sal (IN (IATA I MCII 6 MOM-S
2 3020(8? 5.11 (So.(1 cA l  (T I .o / I . O/  / $1151 CC’. 0 I/NSP
3 3(020*?  6.211 Ib3.36 SAl  ( ( V  UATA P PC’. 6 I/NIP
4 3(09517 7 .99 (5J. ’I6 1*1 TIll (IOTA I PC). 5 I/NIP
5 3109(07 0.0’. 103.11*. 5* 1 I(N DATA I PCI 6 8000-S
0 33130)/ 5.79 (52.41 SA l (IN DATA I PC’. 6 I/lISP
7 31l9Sq~ 0.7’. (49.91 Sal (11.0/1.0 /1 /24PIIISI PC’. 3 I/N5P
, 3I22P1~ l.l’o P15.0*. SAl ( ( N  DATA I PC’. 4 MOM-S
9 010*43/ 0.211 (49.7*. SAl (IN DATA I PC’. 3 I/NSA

*0 0(0 3807 0.1’. *~~l.56 SAl ( (P  DATA P PC’. S I/lISP
II 0109012 A .311 I47.56 SAT l(P I)ArA PCI’ 6 I/MO?
12 013 05?? 0.99 p.1.~ E 5*1 (30 DATA 1 MC’. 8 8000-5
(3 0(14257 9.19 *86.0*. SAl ((II DATA I PC?. 5 (INS.P
18 0(14287 4.1’. 140.4€ SAT PC’. S I/NI?
15 0021237 9.3’. (44.02 SAl (12.0/2.0 /DI.U/241N1%I PCI 6 UMS?
lb 0*20332 ‘#.IN (85.03 SAl (12.0/2.0 I I 111(51 PC’. 6 I/NIP
II 0(2*8*2 0.69 145.104 SAl ((N DATA I Pc’. 6 VMS?
14 0*232%? 8.7’. (40.46 SAT (T( .5/( .5 / / PIllS) MOM-S (CaNT 02)
(9 0(2320? 9.I’. (44.4.1 SAl I(N DATA I PC’. 3 11DM-S
/0 820337? 0.18 144.30. P 5 2 (~~0U (30 46 100 /0 .0 90 20 194  26 / 4 • — -
2k 000(75? 9.6’. *43.31 SAl ((N DATA P CC’. S UMSP
/4 0203387 5.34 (83.66 6 5 1 1,80* (‘#0 48 110 18 40 (III (5 9911  26 /3 C(IIC 6 7
/3 02(003? 8.99 142.6€ Sit (IN DATA P “c’. 6 I/NSP
28 0/3 0057 9.411 (47.36 SAl ((N DATA I MC ’. 6 I/NSF
/5 02(0087 0.911 (47.31 SAl ((II DATA I P4.’. 6 8000-5
26 021031/ 1.0’. 42.01 SAl (IN 0*1* P PC?. 4 I/MO?
/1 02(0311 0.79 *41.11 SAl ((II I/Ala I PC). 6 I/lISP
28 02*4072 9.411 181.1€ SAl ( (N DATA P PCI. 5 (1957
29 0/1401/ 9.311 I4I.11 5*1 ( ( N  DATA I PCI. 6 I/NO?
10 02(335, 0.98 140.3€ P IN — 7110 18* 55 59 4 
II 022*0’.? 9.98 (39.21 5Al (13.9/(~ 9 /Db.A ~ 5*IOI5I PC’. 5 I/MS.?
3/ 02210..? 9.69 039.96 SAT (13.0/3.0 /DI../2.805I (‘C?. S I/NSF
33 0/2(337 9.3-1 139.11 ~ir ((II DATA I PC’. S PINS?
34 022134? ~I.4lI 139.12 5*1 (III 0*1* I MC). 6 VMS?
35 0222481 3.9’. I39.II. %it ((K 0*1* I CC). 6 8000-5
30 0300(0? 9.98 *37.51 SAl 113.0/3.0 /03.4/231(851 8000.5 (CCIII 01)
37 0303302 0.1’. (31.(I P 5 2 799 311 36 270 40 00 90 II 943 30. ‘ 4 (3  .  .
30 030833? 0.4’. (37.26 P III I 799 130 35 40 35 80 40 20 992 39 1 4 I 
39 03094*12 *5.2’. (36.91 SAl (IN Dara p PCI. 5 (P857
40 033944’ 11.1’. *36.31 3*’ lIP 0*1* P (‘Cl. S (INS?
41 03(0*71 70.3’. I36.Sf SAl (IN DATA I 0CM 8 (P957
44 0310(82 ((.011 (34.91 SAT (III 081* P PC’. 6 WISP
83 03)121? 11.110 (34.31 3*1 (JR DATA I PCo 080511-5
44 03(3511/ 11.3’. (36.31 SAl (IM (PITA I PCI. S (INS?
45 032(2,7 I(.SM 034.91 5*1 (IN DATA I PCN 5 (PIll?
40 03223117 (0.3’. (3*.4L 5*1 (14.I/4.O /1)0.0/751040) PC). 3 (14(5?
44 032230/ 11.3’. (33.41 5*0 (14.8/4.0 /OI.9#73IWSI PC’. S UIIS#
80 03223M7 lP.SM (34.66 SAl (13.0/3.0 / I 13401 PCI. S 131457
4, 03/30*4 10.301 034.36 Sal ((N DATA I MC’. 3 (INS?
So 1323261 11.18 (34.01 SAl (14.0/0 .0 /Ol.0/23,INSI MOM-S (CCIII 01)
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oI 03735..? 10.1’. 134.36 SAl (TN I/A la p MCI. 5 11)00- S
54 040232? 11.0’. *34.01 5*1 II). DATA P MC’. S (14(5?
93 040237/ *1.311 133.4€ 5*1 (IN DAIA I (‘C’. 5 (INS?
04 9402332 *8.111 ~5,.21 ~*( *03.6/3.8 / / 0051 Pc’. 3 04(5?
00 040104/ 10.7’. (34.31 P 6 4 100 (20 41 3.0 34 ‘40 (20 20 901 29). Il 13 — — - —
86 140931! 10.6’. 134.66 SAl ((N DATA I MC?. S I/MSP
57 04993*? 10.011 (34.91 SAl 4(5 Cla ra p Pc’. • I/NSF
90 041098? 10.79 (34.61 5*, ((0 DATA I CC’. 8 1.1115?
SO 041,937/ 10.411 (32.31 SAl ((11 DATA I PC?. s MOM-5
60 04(2332 10.311 P34.01 3*1 ((N DATA P PC?. 6 8DM-S
61 0413*37 10.5$ 534.71 SAl (IN DAPA P MC’. 5 (INS?
62 0413140 *0.4’. 13170€ SAl ((N DAIS P PC’. 3 I/lISP
83 041514? 11.111 131.9€ SAl (IN DATA P PC’. 6 I/NSF
04 042(501 11.1’. 13119€ P 3 S 700 40 55 290 (9 *0 40 17 11*5 234 (9
45 04/2*12 10.411 (31.4€ 5*1 (15.0/3.0 /01.0/24111(51 (‘CI. S ((1(0?
00 04221,3? (0.4’. 131.3€ SAl (03.0/3.0 /D(.0/28IIMSI PCI. S 1111SF
07 0422*11 *0.98 131.8€ 5AI (14.0/4.0 /DU.9/2IMIISI CCI. 3 I/NIP
69 04025*2 *5.411 %3l.5t SIT (IN DATA P Pc’. S I/NIP
59 042/SIT 10.49 131.11 5*1 I(M DATA I PC’. S (INS?
70 0473(3? (0.211 *31.31 SAt ((N DATA I PC’. 5 11DM-S
II 0300352 18.311 (37.06 SAt (T4.0/4.0 /S /7314113) MOM—S (CCIII 0*)
22 0507*4/ 11.311 130.9€ SAT (IN DATA P PC’. S I/lISP
13 0302(47 10.411 130.71 SAl ((II DATA I PC’. S (INS?
14 0500322 11.11 (30.91 6 5 2 700 214 63 (50 50 50 (SO 50 9110 /1* II 13  —  — 7
Tb ostossa *0.7’. 135.31 ~8l (IN (1010 P CCI. S WISP
15 0310387 (0.4’. (30.16 SAl IlK DATa I PCI. 6 I/lISP
II 051134/ 10.011 (30.41 5*1 YIN DATA I PC’. 3 (INS?
19 0511,97 11.111 *30.01 SAl ((0 DaTA I MC’. 5~~~ A.S111 0511572 10.9’. *30.91 SAl (IN DATA I MOOA.S (CaNT 03)
III 051458? 11.2’. (30.31 SAl (IN DATA p MC?. S I/NO?
41 031434.7 10.6’. 130.3€ Sal (IN DATA I PC’. 0 (INS?
04 0021587 *2.t11 (30.31 SAT (14.5/4.5 / / NNSI PC’. S I/MOP
43 03/IS,? 12.0’. (79.56 SAl IT5.0/~~.tp /5 /321*SI PC.. 5 I/MS.?
00 057234? 13.011 130.71 SAl (IN 0*lA P CC’. 5 I/MOP
45 0522342 P2.311 139,21 SAl ((N DATA I PC’. S I/MOP
06 0522437 13.111 130.2€ P 2 S 7011 344 4S 320 50 III 240 10 1192 2114 Il I 
47 0000282 13.311 130.2€ SAl (IN DATA I rC. S 5DM-S
0* 060157? 13.3’. 130.2€ SAl (IN DATA I MC’. S I/OS?
119 060*577 *3.211 *30.21 SAl (1S.1I5 0 IS /7110(3) P4.’. A I/MI?
111) 06033%? 13.7’. 129.9€ II 2 3 1111 /30 35 1.0 0* 90 1,50 90 9110 291 10 II — — —
111 06*034? 14.111 129.8€ 5*! (TN DATA I PC’. S 1)05?
112 06(0392 15.1’. 129.91 SAl (IN DATA I PC’. S I/lISP
93 0610397 (4.0’. 129.1€ SAT ((N DATA I PCI. 4 I/NO?
‘08 0611057 18.910 (211;06 SAT (IN DATA p (IC?. 6 11DM-S
#5 0611327 (3.0’. *20.96 SAl II). DATA I PCI. 5 I/lISP
96 0611247 13.911 *29.31 sAl (IN DA1A ) PC’. 6 I/NIP
111 06(4397 15.511 *29.01 SAl (IN DATA I PC’. S I/NSP
9* 06103.7 15.411 129 146 SAl (IN DATO P PC’. 2 I/lISP
69 06213112 *5.2’. 128.6€ ~al (10.0/5.0 / / INSI PC.. 2 (INS?
*00 0621397 15.311 120.61 Sal ((N DATA P MC’. I I/NSP
101 062* 302 16.3’. 120.71 SAl (T5.S/3.8 /D4.0/24lOlSp PC’. * (INS?
(02 0621392 *6.39 129.0€ SAI (18.0/6.0 /I/1 0/2ONNSI CC’. 2 VMSP
104 0422002 *6 .29 *25.91 Il 3 5 100 306 57 210 20 — — ‘ISO 47’. II (I 21kM o—S /0*10 4
104 0022272 10.311 120.6€ Sal ((0 DaTA P PCI. I I/NSF
lOS 0022277 18.411 120.42 SAl (15.5,5.5 /0I.0/241IIISI MCI. 3 I/lISP
*06 042336? 16.99 *20.91 SAl (13.9,5.0 / / 111151 #007-5 (CaNI 01)
(01 0823412 14.311 (20.61 SAl ((N DATA I MC’. I 8000-5
(NO 0703707 11.410 120.5€ Sal YIN 0324 P MC). I (18$?
109 07032*? *7.511 P2o.61 541 ((N DATA P PC?. 7 I/NSA
(10 010325? 17.19 179.71 SAl (111 DATA I PC?. 2 (INS?
III 01032*2 *1.9’. 120.3€ Sat (~ N DATa p PCI. I VMS?
114 0103447 l7.3M (20.41 7 3 1 709 0A 95 330 30 00 330 10 941 26/ 41 12 LINC IS
1(3 0110211 IS.7’. 177.91 5*1 ((N DATA I PC’. 1 I/lISP
1(4 0110211 Il.3M *21.96 SAl ((0 I/iTO I PC). 2 (INS?
(lb 071021/ 10.28 121.01 5*1 (IN 0*T0 I PC’. 2 (IllS?
(lb 011117? 0.3’. *20.06 saT l~~N DAT A I CC’. I UNSP
(Il 0T (*177 51.5’. (70.31 SAl (311 DATA P PC?. I (INS?
11 0 ll(215j 11.611 121.0€ SAl ((0 081* I PC’. I 8000.5
11 9 01(2202 IS.0M 121.61 SAl (IN DATA P 8000.5 (cCIw 01)
120 011601? 19.111 127.31 SAl ((0 DATA P PC?. 2 (INS?
I/I 01*8032 11.14 (27.91 SAl (J R 0*7* I MC ’. I (INS?
*72 017122/ 19.911 I2 .34 SAl (17.0/7.0 /01.0/2413(S) PC’. I (INS?
(43 0701221 15.98 127.2€ SAl (15.5/6., /Du.9/24IwISI MCI. 2 lIMO?
*24 9122541 73.111 101.4€ P 5 5 70 11 7)1 lOP 380 bE *30 ISO II 902 220 IT  IA C(V~ IA II
*45 0122151 111.99 pis.9€ SAl ((P (PAl O I PC’. 7 VMS?
I/S 07221’.? 19.711 *21.46 SAl (04.0/6.9 /D0.I/2401(SI MC’. 7 1)145?
121 000021/ 70.54 ( 71.06 SAl (16.0/6.0 /01.0/23.3(5* 11DM-S (CaNT DI)
I/I 1111341 70.611 21.21 3*1 ((9 DATA I PC?. I N0~A..S
129 1193111 21.1’. 121.0€ 5*1 (IN DATa I PC’. I 101156
lii 000301? 71.0’. 127.21 SAl (IN Data I PC). 3 (‘lISP
531 0803032 78.04 ~/1.fl SAl III DA TA I PC. I (INS?
(32 0093037 71.111 (21.01 SA l (16.3/5.0 / / I4IIS) PCI. I I/MO?
(33 0113441 21.1’. 121.0€ P 3 0 700 340 95 260 21 P14 240 0 ‘405 42~ II IS (INC IA II
134 01110A1 71.111 (32.12 SAT ((M 0*1* I PC). I (INS?
(JO 011014? 71.114 (25.51 SAT ((N DATA I PC.. 4 (INS?
135 h Ill,? 22.011 I26.s( Sal (~ P DAT A I (‘C’. 7 (INS?
Ill 01)1902 71.9’. h o-eL Oil (IN DAb I (‘CM I (INS?

* 34 091500? 72.44 125.111 5*0 (III 081* I 0CM 4 IONS?
139 01111,? 22.09 (24.41 5*1 ((II DATA P PC?. 7 (‘85?
(40 11113.7 72.011 126.91 5*1 (IN 0910 I PC’. I ~~~—S
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r - - -

*41 05(200? 21.9$ (25.91 (NI/N — 23/13 — —  — 24.0’. (25.31 -
*42 001300/ 22.011 127.02 1.1104 — 6///3 . 0 ? .  120.31. —143 001300? ?(.9’. 126.91 LNUN — 251/3 — — — — 32.3’. (44.42 —154 00 *4 0 0 ? 22.1,’. (/7.~ 6 10(14 — 611/3 — . — — 24.0’. 125.3€ —lAO 001400/ 72.0’. (27.06 1004 — 251/3 — — — 24.3’. 124.21. —l AS 01130*? 72.2’. 177.0€ LNON 25//I — — . — 24.3’. 124./I —*4 1 0913007 22.2’. I27~ n1 LOON — 6///3 — — —  ~s.e’. *25.31 -
1411 *91300? 72.211 121.1€ 10(1* — 0000 (IX 200 IVY 0410 — . — . 24.4’. *20.31
149 *81355? 22.1’. (/1.52 SAT (IN DATA P PC?. 3 011SF
(OIl 00134;? 21.91 126.1€ SAl (IN DATA I CC’. 2 VMS?
ISI 00(600/ 22.2’. 127.2€ 19(1* — 6///4 — — — — 24.3’. 126.2€
(02 00(6002 72./N (27.0€ (NUN — 25/14 — — — — 24.0’. 123.31. —153 08(500? 72.311 (/7./C IRON • GOOD (IX 200 IVY 0410 — - — — 32.0’. (45.36 —
1,34 09(700? 72.3’. *21./C 1011* — 6/I/I 3’. (24.26 —155 00*1002 72.411 121.21 1*0* — 25//I — — — 24.IN *45.36 —
156 3011002 22.411 127.36 100* — 6000 ‘II 200 1*30 3610 — — — — /4.0’. P43.11. —*57 0011002 72.6’. 127.31 IMO* • 25//I — — — — 24.1’. 123.31. —
(56 001909? 22.64 127.41 ((ION — 6001) III 200 IVY 0410 — - — — 24.0’. 175.3€ —(SO 001900? 22. 711 (21.4€ 1140* — 12574 — . — — 24.4’. 125.3€
150 001900? 22.711 (/1.52 (.011* • (0100 FIX 200 IVY 0420 — - —  32.411 120.3€ —
161 0020002 22.9’. 121.4€ 11104 • 10411 — — — — 24.911 (20.32 -
*62 0120002 22.911 121.1€ (.90* • (1000 1(0 IVY 0420 — — — — 24.411 (45.31 —
*53 0/2100? 23.1,’. (21.71 1.110* — 10311 — • — — 32.211 (/7.56 —
(54 052105? 23.011 (20.11 SAT ((N DATA I PCI, 3 (114$?
ISS 09/200? 23.211 121 .0€ 1111)11 — 20343 — - —  24.7’. (21.01 —
166 0022012 23.1’. *21.91 SAl (T6.0/1.0 /l (.0#/SIIIISP Pc’. 1 I/lISP
(61 00224,2 23.4’. (78.41 SAl (T7.0/7.0 / / M M )  PC’. I (‘NO?
(00 O0224~ ? 73.211 *25.21 5*1 (‘7.0/1. 0 /D0.5/2SINISI PC?. A (‘14$?
159 002240? 23.9’. 521.96 SAl (15.0/6.0 /S /2201(51 PC’. I 645?
37 0 0022442 23.3’. 121.6€ SAl (13.0/6.0 /lI.O/ZAIII(SI PC’. 1 ($18?
Ill 0822371 23.411 (27.91 P S S 100 / 40  93 (90 IS ((0 100 (4 9(5  230 IN (5 CINC 10 Il
172 002300/ 73.4’. 125.01 IRON — 10343 — — — — 26./N 121.0€ —
(73 0300002 73.0?. 120.0€ SAT (04.3/4.5 /00.323219151 ‘.02.1-5 (CaNT 21)
174 9900*02 73.7’. 129.01 SAl ((I) DATA P PC’. 1 1000.5
hiS 090 109? ;3.Q’. 132.11 100* — 251/3 • — — — 32.0’. 125.36 —
(15 0901007 /3.011 (20.16 LOON — 13411 — — — — 28.4’. 1/1.01 —
(77 01102002 24.2’. 520.,6 L*O4 • 13411 —  — 32.2’. (27.41. —
(70 090/A;? 24.411 52P.(( SAl (IN DATA I PC’. ( I/’qSP
*19 09024~ ? 70.3’. (32.31 SAl ((N DATA P PC’. 3 I/lISP
1 9* O9O2~32 24.3’. *20.01 Sal (IN DATA P PC’. I 0115?
191 0903007 24.3’. 120.4€ LNUN — 6///3 — — — 26./N 121.16 —
1,0/ 090309? 24.4’. 120.2€ (.1(11K • 13831 — . . . 32.0’. 128.3€ —
(43 0903457 74.4’. (20.31 P 2 S 790 II 10 300 00 1110 .060 II 940 232 (1 (5 CIMC 25 *2
194 090400/ /4.34 )21.3t LNI)* — 5/1/3 — . —  /0.011 (23.36 —
*45 090o032 25.6’. *20.46 INOI — 13511 — - .  26 211 147.01 —
196 090300? 74.1’. *29.51 (.MD* — 10903 - —  26.4?. (/7.411 -
(91 090300? 24.7’. *211.41 1000 — 10831 —   32.4’. (25.36
*90 090800? 25.0’. 120.6€ 1.13* — (0913 — . . . 24.411 (25.36 —
119 090600? 75.1’. (/0.51 1000 • 10811 — — — — /8.211 (/7.06 —
19)1 990100? 75.4’. 129.06 101141 — 5//43 • — — — 25.211 127.9€ -
191 090700? 25.311 129.1€ 11100 — 106*1 —  — 24.0’. 1/5.31 -
192 0907002 23.3N (21.11 (.110K — 209/3 —  — 20.4’. 129.51. -
113 0907007 23.4’. *20.11 1.4DM — POOR 1(0 SPRL CUT IVY ALL 01)00 TOP 300 110€ — — —  26./N 127.16 —
144 090800? 23.5’. *29.91 (((ON — 6///3 - — — 24.64 125.3€
lOb 0900002 2S.1’. *21.11 LNDN — 10730 — •  26./N 1/1.41
(115 090300/ 23.6’. (21.0€ LOON — 10814 — — — — 20.411 *211.S1 —
(97 0900002 ?5.S4 (20.91 1009 — $751. CUT 1*30 *1.1 0130(1 1350 #05 8 . — — — /5.2’. (27.71 —
190 990903/ 2S.7’. 120.1€ 11113K • GOOD III 90% 11*1.1 CID C(RC 20 — . — — 25.4’. 127.16 -
1,99 090900? 23.911 129.91 I.NI)K — 10621 - — — 21.411 129.5€ —200 0909002 76.0’. 120.8€ LNDK — 10714 — • — 32./N 141.96
201 09090%? 76.09 120.9€ (.01)0 - GOOD III 90% WALl CLI CISC (120 — — —  25.4’. (21.56 —
202 0909(0? 26.0’. 129.9€ 11100 — POOR III SP#(. CUT (1)0 ALL QUAD T 400 (1)1 8 — — — /6.2’. 127.7€ —203 0909302 26.1’. *20,01 14(0* — GOOD FIX 90% WALL d O  CISC 0-20 SF01 BAND ARIA 750PS/8C 317/133 4/106 — — 28.411 (27.06 —
20’. 09*000? 25.2’. (21.3€ (NOR — 10111   70.4’. 129.5€ —/0S 091,8007 26.311 121.1€ IRON — 10714  —  . 28.2’. (21.06 —
206 09(0937 26.4’. *29.91 ~N0N • 8000 In 10% WALL CLI CISC 020  —   25.4’. 127.0€ —
/01 04(01,0? 24.3’. 121.8€ 10(1K — POOR 1(1 *751. CIII 11)0 ALL 411*0 1 400 IVY 8    26.711 (42.71 —/00 091,0307 28.311 121.9€ (NUN — GOOD 1(1 65% WALL CID CISC D2O SPOL 580 AREA 7GOPSIIIC 337/133 47/0 /6.4’. (27.06 —209 09(04 1? 26.4’. (21.9€ SAl (IN DATA I PC’. 2 UMSP
210 0910o7/ 25.3’. 525.51 SAT (IN DATA P MC’. 1 WISP
211 991041? 26.7’. 129.01 SAl ((N DATA I PC?. 2 IINSP
2(7 0910302 26.3’. (20.66 5*1 (IN DATA I PC’. 2 8000.5
2(3 *9(100? 28.3’. (20.01 111041 — 11711 — — — 26.211 127.01. —
214 0911001 25.511 125.81 101111 — 10712 — — 21.?.?. 1/9.56
2(5 091107? 26.3’. *20,81 LOON — POOR 110 IPSO. CUT 1810 AlL QUAD 1 440 IVY N — — — — /8.2’. (41.71 —
2(6 091114/ 28.7’. (/0.76 (NUN — G~09 FIX 90 P61(1 hALL C1.D CISC 020 — — — — 26.411 127.0€ -
/17 0911292 28.70 121.1€ 5*1 (IN DATA P PC?. I (IMS?
210 0911292 78.911 20.71 581 YIN DATA I PC’. ( (INS?
219 09(1351 26.0’. 120.11 (MI/N — 600(1 1(0 90% WALL CLO C(RC 020 • — — — 26.4). (27.01 —
2/0 091200? 26.0’. 121.81 (.0(1). — 10611 — — — 24.4’. 127.1€ —2/I 091200? 76.911 120.71 (1100 — 10712 — — — — 29.411 (29.56 —222 09(2002 21.0’. 121.7€ 100* — GOOD (IX 90% WALL CLII CISC 02% — — — — 25.4’. (27.56 —243 091/Oh? 74.9’. 121.4€ (NON — POOR 1(0 IPSO. CXI #00 ALL QUAD 1420 IVY 8 — — - 26.2’. (21.16 —
324 09(300? 71./N 121.71 IRON — 10711 — — — — 25.29 (/1.06 —
2/5 0913002 27.23 120.7€ LNIIN — 10612 — — — — 20.4’. (/9.56 -2/5 09(3002 21.311 120.3€ LOON — 6000 III 90% WALL CLII CISC 016 — — /8.9’. 147.01 -
2/7 9913047 27.311 (2)1.66 1141141 • POOR EXT SPRL CUE 1*30 ALL CR140 14213 IVY N — — — — 20.2’. 147.71 —241 091337? 27.4’ . 520.31 IRON - GOOD III 90% WALL CLD CISC ~~~ 

• — — — /5.4’. 111.1€ —
2/9 0914007 27.5’. 120.0€ LMIIN — 11831 — — — - /0.32 (27.41 —230 091400 7 21.0’. 120.61 (RON — 10712 — - — - 20.4?. 149.5€ —
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231 09*400? 21.6’. 1/4.41 LOON — 0000 ElI 80% WAIL 610 CISC 020 — — — 24.411 1/7.11 —232 09(43’ .? 77 .7’. 120.4€ LOON — GOOD F(X 15% WALL LID CISC D20 — — — — 26.4N 1/7.02
233 09130o? 27.911 (20.36 IRON — — — — /6./N (/7.01 —234 091500? 77.0’. 129.31 LOON — 1071? — — — — 2 € - - ’ .  £29.51 —235 0913002 20.0’. 0/0.31 L~ ON — GOOD FIX 705 WALL CLII CISC 020 — — — - 26.4’. (/7.06 —
/36 09(5272 27.39 129.6€ SAT (IN DATA I PCI. I VMS?
237 09(5/7? 20./N 120.46 SAl (IN DATA P PC?. 3 O’.SP
230 091027? /1.911 1/0.51 SAl IIN DATA I PC?. I (INS?
239 0913212 27.39 140.2€ 5*7 (IN 0*7* I i’C’. I ((MOP
240 09153k? 20.1’. 120.31 IRON — 0000 FIX 704 WAlL dID C(RC 020 - — — — /4.4’. 1/1.06 —/41 091800? P0./N 120.31 LOON — 10811 — — — — 26./N 1/7.06 —
/42 09(4.02 20.2N 120.4€ LOON — 10622 — — — — 20.411 *29.52 —/43 09(6037 70.4N 120.1€ LOON • GOOD FIX 60% 0,011 dID CISC 020 — — — — /6.4’. (/7.06 —244 0915307 20.411 120.11 1111.19 — POOR ELI 155 WAIL CLI CISC 019 — — — - 25.411 121.0€ —
245 O9(65o2 24.03 (20.11 P 5 5 700 250 95 III (S — — 9(6 /30 20 (3 C(OC II II
/46 091700? 20.811 120,11 (MON • 11811  —   /5./Il 121.0€ —
/41 09*7002 /9.711 *20.21 11100 — 10632  •   28.64 1/9.06 -
/40 09(000? 29.1’. (/7.91 LOON — 2194/  —   26./N (/7 .06 —249 09(S0s? /9.1’. 124.91 LOON — 10612  -  /0.411 (/9.61 —200 11919007 79.311 1,27.52 IRON — 3////  • •  26.2’. 1/7.06 -
251 0919092 29.4). 121.66 1.012K — 20762    20.4’. 179.52 —202 092009? /9.111 127.1€ LOON — 31864  —   20.4’. (/9.S6 —203 09/100, 29.9’. *26.96 LOON — 20814  —   20.411 (29.36 -
/34 OIl/ISo? 31.00 026.96 SAT (IN DATA P PC?. 4 ONSP
250 09/ISP? 10.70 125.81 SAl ITS.0/5.0 /00.ll/2SIØISI PCi. S UNSP
235 09/2002 70.2). 126./I LNIIW — 35//S    /0.4?. (29.SL —
207 092/2ol 30.211 125.41 P hO (0 7.10 (04 123 ISO (5 lAO 3(0 *0 930 ?S5 /6 (5 CINC IS Ii
239 0522297 30.3.0 126.36 SAT (T5.O/6.O—/02.,I/2.’.l($SI PC’. S (INS?
ES’. 09///o7 36.90 126.96 sAl (lS.5/ ~~.S /o(.0//4IINSI PC?. S I/NSF
/60 09/2/97 30.3’. (26.02 SAT 415.5/4.5 /WL.0/24 I110S* PC’. 3 ((MOP
261 (00111/ 75.0). *25.06 SAl (16.5/6.5 /5 /25I1$SI 8000.5 (COKI O2)
26/ 1001/22 3(.211 123.41 SAT ((K DATA I MC’. 5 11000-5
/53 (00220? 30.7’. 12..16 SAl ((N DATA I (‘CO 5 I/OS?
264 100220? 70.0’. 124.91 SAl (III DATA I PC’. 3 WISP
/00 *002202 30.911 (1/4.31 SAl (IN DATA I MC’. 3 WISP
/55 100,057 30.30 1/4.51 P — — 100 — 911 — — 00 (0
/6? 10(03;? 31.0’. 123.01 SA l  (IN 0111* I MCII S I/MOP
/60 l0hI(pZ 31.111 1/1.36 SAT (IN DATA P MC’. 3 I/MSP
269 (0(1121 31./N I43.~ 6 5*! (IN 0*01 P PC’. 3 ((lISP
210 1011127 71.211 (/3.06 SAl ((N DATA I PC’. I (1115?
/71 101 (172 31.0*1 (22.9€ SAl ((P  DAlI P MC’. 4 (‘NIP
212 (01202? 11.09 123.4/ SAT ((Ii DATA P PC’. 3 ‘.000-c
/ 7 .0  (0(2(7? 11.1’. (23./I SAl ((11 DATA P 8000-5 (CONE 01)
27’. 1015(07 31.311 122.96 SAl ((P DATA P PC’. S I/NSF
270 1015(91 31.211 1/2.41 SAl ((0 DATA P PC’. S I/MOP
27, 10/2)1? 31.9’. 121.7€ SAT ((N DATA P CC’. 3 WISP
27? 1022(1? 31.911 121.91 SAl ((N DATA I MC?. 3 (INS?
/70 10/2(20 31.69 (21.4€ SAT (IN 0*14 1 PC’. S (INS?
219 (10021? 71.99 121.0€ SAT (TS.0#~~.5 #•I.3223M11SI 8040.5 (CORI 02)
/00 110030? 31.911 (21.91 SAT (IN DATA I PC’. 3 411811.
/41 1(02*02 72.111 (/0.71 SAl ((N DATA I PC?. 3 I/N
24/ 1(02102 11.0’. 120.01 SAl ((N DATA p PC?. 3 1111SF
/03 111034? 3I.1N (19.16 SAl 1(0 0*7* * PC’. 3 VMS?
244 (12135? 11.111 117.21 SAT ((N 0*1* I PCN 5 ‘INS?
200 1/0101? 30.911 110.2€ SAT (IN 04711 I PC’. S N98A.5
20. 121231Z 50.O’l 113.41 SAT ((N DATA I PC?. 6 (IOAA..5
207 (10(072 79.7’. L10.06 SAl ((0 0*11 P (‘C. S NGj.A..5
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!N’~~ICAL STONK 1*0(11
71* P041!ION$ ION CYC((IN6 ‘.0. II

00002 03 SIP TO 00002 05 SEP
MA S 095 MAX 08S 0(15 NT’. FIT POSIT

11* III ACCPY MIX FLT LVI. 0(110 SIC dINT) NI’. 70004 LII 616 010(1?.— LII 07 ‘.5’.
110. TIME POSIT CAT MAO—N IT LVI 05? 911 ONO NNG VII INS N110 SIP (40 1 TX/TO 10(111 !AT (WI 01* NAUAN 11M4(1

I 302IS~ ? (3.6 3 (31.96 SAl (71.0/1.0 / I HMSI PC?. 5 (1115?
2 3(00567 13.711 (31.51 SAT ((K DATA P (‘C?. S 8040-5
3 3(020(7 14.611 (/9.41 SAT (IN DATA I PC?. S 011$?
• 3(10397 *4.9’. 130.06 5*1 ((K DATA P PC’. S INS?
S 31(13,.? (4.0’. *29.61 SAt ((K DATA P PC?. 5 8040-5
6 31(4422 IS.011 1/9.41 SAY ((N DATA I PC?. S (INS?
S 3121,1? 19.1’. 120.7€ SAT (T 0/0.5 /ll.A//4IINSI PCI. S I/NSF
0 0(032;? (4.2’. 12616€ SAT (11.0/1.0 / / (INS) PCI. S I/Ma
‘I 0(10227 17.011 127.91 SAT ((N DATA I PCI. S I/NSF
10 0*1943? p5.311 12S.11 SAT (IN DATA I PC). S I/NSF
II 9(1249/ *0.211 *22.71 SAt ((N DATA I PCN 8040-5
1/ 0(16072 16.39 122.1€ SAl (IN DATA I PC?. 6 I/NSF
(3 0(1607/ 16.311 (25.96 SAT ((N DATA I PCI. S I/MSP
(4 0(23042 *8.3’. 120.1€ SAT (12.0/2.0 / / 14151 PC?. S 0115?
15 01/304? *7.511 120.91 SAT (12.0/2.0 /D(.0/ZOHNSP PCI. 5 011SF
(5 0(2304/ *7.5’. (21.0€ SAT (T2.0/2.0 / I (INS) PCI. 3 (INS?
(7 0(23202 19.3’. (19.9€ SAl ((N DATA I PCI. 6 I/NSF
(0 0123292 (17.6’. (/0.61 SAT (IN DATA I PCi. 3 I/NSF
19 0201252 18.39 (19.66 SAT (TZ.9/2.0 I / 11RSI PCI. S ~~~~-5
/11 0/1147? 10.711 (118.11 sAt (IN DATA PCI. 6 (INSP
/1 0211077 *7.9’. (16.21 SAT (IN DATA PC’. 6 (INS?
2/ 02(2031 10.2’. 116.41 SAT (IN DATA PC?. 6 8040.5
23 02(213? 10.0’. 116.01 SAT (IN DATA PCI. 6 I/NSF
24 02.19492 10.3’. ((4.61 SAl ((0 0818 PC?. S VMS?
/0 02*54,2 10./N ((5.36 SAl (IN DATA PCI. S (INS?
2. 02/247? 1,0.3’. ((2.41 SAT (T2.0/2 .0 / I 111451 PC’. S I/NSA
27 02224,2 10.411 (13.7€ SAT (IN DATA P PCI. 6 I/lISP
20 02/2072 19.3’. 11510€ SAT ((N DATA P PC?. S I/lISP
79 0223(62 19.9’. 1(4.91 SAT ((K 01178 I PCI. 6 (INS?
30 0223162 10.4’. ((1.71 SAl (T2.S/2.5 /D0.S/24I11(SI PC’. 5 VNSP
ii 030010? (10.33 (1/136 SAT (T/.3//.S / I (INS) IIONA-5 (CONE 01)
3/ 0300452 *7.7’. 114.71 P 5 5 7011 (0(1 35 50 00 4S 50 SO 99/ — /7 23 — — —
33 03043(2 19.0’. 1(3.01 SAl ((K DATA P PC?. S (INS?
38 03(1307 (7.7’. 1(0.31 SAT (IN DATA I PCI. 6 (IllS?
33 03(2007 IA.ON (12.41 SAT PCI. 6 WISP
36 0322307 (7.0’. ((0.31 SAT (T/.5//~ 5 IOA.b/24MMSP PCI. 5 14(5?
37 032/302 17.49 (11.06 SAT (13.0/3 .9 / / (INS) PC’. S UNSP
39 032230? 17.11 11110€ SAT ((N DATA I PCI. S I/NSP
39 03/30,2 17.2’. ((0.06 SAT ((N DATA I PCI. S I/NSF
40 040(2/7 11.0’. 1(0.01 SAl (T3.S/3.S /D1.0/24IIMS) 0DM—S (CONF XI)
51 0504137 17.0’. 110.3€ SAT ((N DATA I PCI. ?. WISP
8/ 040413? *6.9’. ((0.91 SAl (T/.5/2.S /S //9141(51 PC’. 5 (INS?
43 041(122 (10.2’. (00.3€ SAT ((N DATA PC?. 5 (INS?
08 041(177 11..’. (08.06 SAT (IN DATA PC?. 3 VMS?
45 041(40? p7.0’. (00.71 SAT ((N DATA PC’. 6 I/NSF
85 0811402 17.611 (00.41 SAT (IN DATA PCI. 5 I/KS?
42 041/332 p 7.111 106.4€ SAT (IN DATA PC’. S 0040-5
48 04(235 7 (7.3’. 115.3€ SAX (IN DATA PC’. A (INS?
49 0416352 ~7.S’. 105.26 SAT ((0 DATA PC’. 6 lIMO?
SO 042354/ p6.9’. 113.41 SAl (IN DATA PC’. 5 I/lISP
51 0300332 16.0’. (03.71 SAl ((N DATA PCI. S LINSP
52 0000302 17.0’. (04.01 SAl (11.5/1.5 /0/.V/2SHNSP 1*340-5 (CCRII Dl)
53 030(097 16.0’. (03.61 SAT (T/ .9/2.0-/ 0D,5#’26 H1(SP PC?. 6 9040-5
54 0503337 17.13 1,04.06 541 ITI,0/2.0— I0I.5/2,MM5I PCI. S UNSP
55 0503342 I5.SN (00.2€ sal ((N DATA P PC’. 6 I/MOP
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lT0000Ii 01111(4
III POSIIIO’.S ION CYCLONL ‘.0. 12

1/062 *4 SIP TD (8u 1 2.1 SEP
1(42. DOS MAX 0AS 085 MIII FIT POSIT

II I 110 ACCNY 1(2. FIT IV( wINO Soc 41’.D Mlii 70904 IV( (TI (INI1I.. LVI 07 NO?.
NO. lIol (‘00(1 CAl ‘.AO.MIT LVI I/1I~ VII. ORG *1116 311 ORG N116 SIP HG’ TX/TO 10511 PATIO ’ . ~ 1A NAUAIT lIMBO

1 10 10(1? (8.35 155.01 SAT I!’. DATA I MOM—S (CaliF 02)
2 1020317 (5.50 (5(.91 SAl (1 0! 0 / / (Il(S) PC’. 5 I)M5P
.3 (O2/3e2 18.6*1 55(1.56 SAl (11.0/1.0/ I nPI5P 10040—5 (CONE 02)
4 11091 37 (5.2’. 160.56 SAT ( (N DATA I PCI. S (INS?
S * I ( 1 2~ ? (10 .4’. (45.31 SAT ( ( N OA T A I 11340- S (CONF 02)
5 11/0(37 *9.9’. (147.~~L SAT (1 0/ 0 /5 /24IWIS) PC?. 5 I/MO?
I 1201012 70.0’. 145.56 5*1 ((N 0*7* P PC). S WISP
O (2l0((17 71.30 142.31 5*1 ((N I/AlA I MC’. 5 (19SF
A h/ In)?? 21.1’. 142.11 SAl (IN DATA P MC’. 5 I/MOP

(0 (2 (04.2 7h20 14 1.41 SAl ((N DATA P 8000—5 (COIIF 01)
II 1210332 21.0’. (4(.7L Sal (IN 0*14 P PCII S (Ills?
1/ I//Il )? 21.8’. 139.0*: SAT (IN DATA p PC’. 6 ONSP
(3 (/2(387 2X.73 (39.76 SAT (11.0,1.0 /D0.A//5H04) PCN 5 (INS?
(4 1/213’.? 00.3’. 13*1.1*: SAT (1 9? 0 1 / HMSP PCI. S 0115?
(5 12231s7 224’. (37.16 SAT ((N DATA P MCII 5 8040—5
(6 X3013c? /7.6’. 130.2~ SAT ((0 DATA I PC?. S I/MOP
II 1399592 22.4’. (135.1,1 ~*t ((II DATA p PC?. 6 (I11SP
I A 130919? ?3.(N (35.96 SAl ((K DATA I PC’. 6 I/lISP
(9 13102o; 22.1’. 130.9*: SAT lIP OATA I PC?. S 011SF
20 13107~~7 23.1*1 (3S.II*: SAT I(M 11*1* P PCI. 8 (IMSP
21 (3(0292 23.1’. (38.51 SAl (Ill DATA I PC?. 6 - I/NSF
7/ (3114,.? 22.3’. j35.51 SAT II’. DATA * MCII 5 8040.5
2.1 1314(71 22.5’. (35 .71 S A T  ( (K  D A T A  I PC’. S I/MSP
/4 (32121? 21.1’. 131.36 SAT (T2 .0/2 .0  /Dl.O/2.HKS) PC?. S WISP
25 1321212 71.7’. 131.46 5*1 (TZ.~l/X.0 / I 14451 MC’. S ~~~~~~
7’. (321012 21.0$ 132.21 SAl (T1.0/(.0 /0l.0/24IIOSP PC’. 5 UMSP
25 1400211 21.5’. 131.31 SAl (IN DATA P CCII 5 IOU—S
28 140/5g7 92.3’. (29.qt. SAl (T2.s/2~ 5 I I 4115) PCI. 3 WISP
/9 (40/SO? 21.6?. 1,30.51 SAl I(N DATA I PC?. S WISP
30 140239? 22.2’. *30.06 SAT ((0 DATA p PCI. S ((lISP
31 1402597 21.79 130.16 SA l ((N DATA p PC’. 6 WISP
3/ 1410037 21.7’. 120.46 SAl (10 DATA P PC’. S I/MOP
33 141003? 21.411 128.96 5* 1 ((Il DATA I PCI. 6 I/MOP
34 14(l0~ 7 71.311 I20.T1 SAT ((N DATA I PCI. 6 I.IMSP
IS 141003? 21.93 127.96 5*1 ((N DATA P PCI. 4.~~ 9I(5P_
36 141113? 21.63 (20.21 SAl ((N DATA P PCI. S 8DM—S
37 1411207 21.7’. 127.96 SAl ((N DATA P PC?. S (INS?
IA 141 (24? 21 6’. j28.(( SAl lIP DATA I PC?. S VMS?
39 IAllXqZ 71.511 (21.1.1 5*1 ((0 0114 (1 (‘CI. 4 lIMO?
40 14 12047 21.5’. *27.~ E SAl  ((N DATA P PC’. 2 8040-4
41 10154(1 20.0’. 127.lE SAT I(N DATA I PC’. 3 I/MOP
42 (4(34(7 70.8’. 121.0*: SAT (10 DAtA I PC?. 3 OMSP
43 (422317 19.4’. (24.31 SAT 1(0 DATA I PC’. 8 I/MOP
44 (427437 p9.4’. (24.76 SAT IT4.O/4.0 /D/.O/2SIIKSP PC?. S 0MSP
85 14/2’.;? ~3.S’. 52?..)€ 541 (18.0/4.0 /D�.A/25I1I.SI PC’. S 0110?
46 182/45/ p9.3’. *28.96 SAT IT3.5/3.5 / / HOOP PC’. 3 (INS?
41 (A/ /457  *0.711 124.06 sat (T 3 .5 /3 .S  /D(.U/2 IHHSI PC5.j.. . INS.’
48 15O32q7 19.1’. (7S. j l  SA l  114 .0/4 .0 / / (4115) - 

- - 806*—S (CXIII 02)
49 130*332 19.2’. 124.4*: SAT ((N DATA I PCI. 5 8040—5
50 1502417 19.1-0 (24.06 SAl ((N DATA I WISP
SI 13024*2 18.93 (/J.~~6 SAT IP3.5/1~~ / / $1451 MC’. S I/OS.’
5/ (302417 19.0’. 124.01 SAl (IN DATA I “C’. S I/MOP
5.3 150741? *4.9’. (23.96 SAl (IN 1)1118 I PC’. 3 (lOOP
54 1504507 10.91 123.9€ P 5 5 ToO (811 65 100 IS 55 (00 05 968 /01 IS II CI11C 7/ 3
00 100935/ l0.4’* 173.1*: P 5 S TOO I/o 15 ‘.0 .0 IS 330 IA 96? 208 (9 (S LIII’ 51—?.. 300(0
S6 lSIloA2 *8.33 (22.Tf- SAl ((II 0*1,5 I PCII S 8040-4
57 101(1*? 10.311 I2n.S€ SAT (I’. DATA PC’. S UNSP
58 15(1142 (8.63 (7(1.76 SAT (IN DAIa P MC?. S UOSP
59 15(12*? (7.7’. 1,22.4*: 54! (III 0514 I PC’. S (‘MOP
so I5(12N? 10.011 122.51 SAl ((N DATA I PCi~ S I/MOP
61 13121%? 10.04 12/.01 SAl III. DATA P CCII 5 8DM-S
52 (5 (22)2  10.39 (122 .01 561 ((5 (1818 I 8DM-S (CalIF 02)
63 1515237 (1.4’. (21.61 SAl PIN DATA I PC’. S (INS?
68 15(3232 17.0’. 121.7€ SAl (IN DATA I PC’. S VMS?
85 1622202 17.3’. (/ .)I ~*T (14.0/4.11 ~5 /2411(10) I’C . 3 (INS?
65 1522/N? 11.4’. 121.1€ SAP (l4.O/4.O~ /S /24I414SP PC’. 3 I/MO?
57 15222N/ p7.3’. (21.01 SAl (14.3/4.0 /DI.A/24Ms5l MC’. 3 (‘115?
SO I3/22o7 p7.9’. 119.4€ SAl (T4.5/o .5 /D(.A//4IIMSP PC’. 3 UMSP
69 1605*;? 16 .3* 1 119.91 SAl  (14 .0 /4.0  /5 /23111(S) PNM S ( CONE 01)
ill (5022,2 17.0’. 119.21 SA l  P I N  DATA I PCI. 3 WISP’
71 (60346/ 17.4*1 119.71 P 2 S 708 (08 45 150 SI, 41 ISO 50 900 /95 Ii (O
7/ 180405? 17.1’. II’..oI SAl ((N DATa p PC,. 3 (INS?
73 1689357 *1.2’. 110.76 P 7 5 7~ ’. /5* *10 250 2’, — — 901 254 (4 12 — — — —74 161114! 16.9’. 110.4€ SA T ((I. 0*1* I PC?. S lIMO?
75 (611447 17.1’. 110.3€ 5*1 ((N I /ATA P CC’. S I/MOP
75 (6(144? (1.9*1 (I9.oI SIP (IN DATA I PC’. 4 0115?
71 1611 (17 IS.93 p10.16 SAl III DATA p PC’. S 111(SF
10 1611(1/ IS.9’. 110.10 SAl ( ( N DATA I PC’. S (INS?
79 56(2037 (17.9’ . ~ 16. 3I 1111 (IN DAIS P CC’. 6 ~~~~—400 161237? (7.23 111.0€ SAl (IN DATA I 0DM-S KXIIF OI)
UI IS(Sn6F 17.211 (1,7.56 SAl ((0 DATA I CC’. 3 (INS?
0/ 04131’S? 17.49 111.pI 569 (IN DATA I PC?. S (INS?
Ii (6*647? p7.1’. 117.6€ SAT ((N DA TA P (‘6’. 3 (INS?
04 (67/lIt IS.?’. 115.21 SAl (13.0/3.8 /DI.8/24*ISI MCI. S I/US?
AS 16//lIZ 10.9’. 116.11 SAT (T5.0I5.0 / / .11451 PC’. 3 I/uS?
90 1,623492 10.0’. ((5.21 SAl (14.0/4.0./S /03.11(51 MC?. 8 I/NO?
07 IS/3o97 p5,5’. 117.9€ 3*1 (14.0/4., /.0.S//4MMS P PC’. S (INS?
Id 170157? 17.1’. *15.36 SAl (14.0/8.0 /S /23111(S) ~~~A-S (C08c 01)
09 (704302 17.3N 116.61 P 3 5 100 *00 43 350 38 08 /0 6. 903 /54 (2 5 — — — - S
H 1703552 17.3’. 116.96 II S S 700 /18 SI (49 III 00 (49 70 904 /94 *8 Ii — — — — 0
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91 (7(031? 11.0’. 110.4€ SAT ((N OATS I MC’. 4 0145?
92 (7(0342 16.9’. 110.56 SAl ((0 DATA I PC’. S (IRS?
93 171 0’,.? 16.9’. 110.46 SAl ((II DATA I PCI. S (INS?
94 (7(23.? 17.3’. 1(b./€ SAl ((N DATA I PCI. 6 UNSP
90 (1(234? 11.011 1(5.16 SAT (IN DATA I PC’. S IIMSP
‘16 (71243? 17.211 1(5.31 SAl (TM DATA I PC’. S 8DM-S
9? (712AM? 17 .510 I (T.176 SAT ((0 DATA I NOAA—5 (CONE II)
98 171637/ 16.7’. 1(6.31 SAl (Ill DATA I MCI, 5 (INS?
99 1716372 17.4’s (10.96 SAl (IN DATA I PC’. 5 I/MOP

100 (7233’.? 11.9’. 111./I SAl (111.5/4., /D0.b/24.1NSI PC’. S (INS?
(DI 172338? p7./N 111.36 SAl 114.0/4.0 /5 /24.105) (‘C’. 5 I/NSF
102 1001127 p0.611 111.21 SAl ((4.0/4.3 /5 //3111151 8DM-S (CONE XI)
103 100140/ (0.011 )I7~(L 5*1 ((II I /A la I PC’. S MOM-S
104 100337/ IA .)’. 111.86 SAT (IN DATA P MCI 3 I/MOP
(05 1083302 10.2’. 111.46 SAl ( ( K  DAIA I PC’. 3 I/NSP
IA. I80500Z (N.68 117.51 SOON - WELL DEFI IIED EYE TRA CkED 700 90 11(8 — XSS OKLAHOMA CITY (CO-S
(07 1807072 18.68 1(7.91 STIR — EYE PXSXT — USE OKLAM ONA CITY (CE—S
504 (010342 16.09 ((1.46 SAT ((Il 0814 P PC’. 3 (INS?
(09 (01034? 18.9’. I h l . A K  SAT (18 DATA I PC’. 3 (IMSP
((A 10(1592 18.911 111.8*: SAT 1(0 DATA I PC’. 3 MOM-S
1)1 101203/ (0.611 117.16 SAT 1(0 DATA P MOM-S (CONE 01 )11/ 101219/ 19.1’. 111.46 SAT ( Ill DATA I PC’. 5 ((MOP
1(3 (.151’? 19.03 110.2€ SAT ((P DATA I PlC’. S I/MOP
( (4  18(617? (9.3’. 117.6*: SAT 1(0 DATA P PCI. 5 (INS?
(IS 102/OI/ 19,60 110./I P 2 2 109 2211 62 (/0 31 611 320 IS 97/ /0’ . IS (3 LIII’ 9—5 40030
11 6 10/3102 (9.40 (19.2€ SAT (I4.0/4.S—/0(J,5/24I045I PCI. 6 (INS? -

1(7 (11/310/ (9.5’. (19.01 SAT (T8.5/4.S /D0.5,Z4HHS( PCI. 3 DMSI’
110 10/3(02 19.3’. 11 9.1€ SAl  (T4 .0/4 .A I / HI(S) PC?. 5 I/USC
1(9 19000X2 (9.38 118 .OE STIR - APPARENT RADAR EYE - FEEDER BANDS DISTINCT USS OKLAHOMA CITY (CG.5)
(/0 190020? 19.54 11 9.16 SAX (14.5/A _ b /D0.5/73HHS1 flftJ4..5 (CONF 01)
I/I 190054? 19.111 110.1*: SAl  (T4.S/3 .u / / 101151 PC?. S laT&4_5
(/2 190200? (9.511 IIo.A6 LOON — 45/f/ — — — 22.5’. (20.31 —(23 1902002 19.48 117.91 SRDR - RADAR STIRM CENTER 155 OKLAHOMA CITY (CG-5)
(/4 1901002 19.6’. 110.66 114(0K — 45//f — — — — 21.6’. 1/0.36 —I/b 190800/ 19.811 (10.1.1 LOON — 45/// — — — — 11.611 1/0.31 —I/S 190900? 19 .0’. 118.76 1011K — 1290/ — — — — 22..?. (20.31 —I /I (SIlls? (9.0’. 1 (11.36 SAT ((0 DAIS I PC’. S 8040-S
(20 (91200? 70.09 118.86 LIII)M — 1291/ — — — 22.6’. (/0.31 —1/11 19(201? (11.2’. (19.3*: SAT lIP DAT A I PC’. S I/NO?
130 191201? (9.7’. (19.1€ SAl (IN DATA I PC’. I I/NSP
131 1913041 20.0’. 110.91 IlIUM 1291/ — — — 22.6’. 120.1€ —III 1913112 711.2’. IIA .16 SAl 1(11 DaTA I MOM-S (CONE 02)
(33 (91400/ 70.0’. 510.9*: 1140K — 1295/ — — — — 22.0’. (/0.31 —138 (9156.7 (9.7’. (19.96 SAl IlK DATa I PC’. S ((MOP
(30 (915547 19.?’. ((0.91 SAT  PIN I/Ala I PC’. I I/MOP
(Jo 1916001 20.O’l 118.96 LOON — 1291/ — — — /2.0’. 110.31 —Iii (9 (709?  71.13 110.9€ LOON — 1097/ — — — — 21.6’. (20.31 —(iN (91009? 20.1’. 1(9.16 L1100 — 1091/ — — — /2 .5’ .  (/ 0.31 —13’l 191900? 2O.(’I 1(9.0*: LOOM — 1091/ — — — /1.6’. (/0.31 —1411 (92000? 20.2’. 119.1*: 1140K — 1097/ . — — — /2.6’. 1/0.36 —III 19/190/ 70./N 114.16 L14I/I( — 1097/ — . — — 5/,5l4 (/0.31 —I’./ 19/200? 20.3’. 114.16 LOON • 109 7/ — — — — 22.6’. 1/0.3’. —143 (9/206/ 20.0’. 1(11.16 P — 3 700 b A  74 SO 35 — — . 968 27’ IS (3 C(NC 80
(44  19270(7 70.0’. 1(9.86 SAT (15.0/5.0 /01.0/2410(51 PC’. I ((MOP
145 1923177 20.1’. 1(9.06 SAl (Y,.5/4.S / / HIISP (‘CI. I ((OS?
(45 200000? 20.2’. P 19.46 LNDN — 1097/ — — — ‘ 22.5?. (10.31 —
147 /00144/ 19.911 119.3€ SA T (15.0/5.0 /00.5/2SHMSI MOM-S (CONE 01)
148 /00200/ 70.7’. (19.1*: LOI/N — 25/6/ — — — 22.5’. (20.36 —149 /00300/ 20.2’. 1(9.16 1017K — 21972 — — - 24,6’. 1/0.31 —ISO 290)322 20.1’. 119.31 P 2 0 700 76 73 380 40 — — — 955 270 IS I’ C(HC 35 7151 200300? 20.4’. 1(0.91 10DM — 25712 — — — 22.5’. (/0.31 —15/ 201000: 20.3’. (19.06 10.10 — 2063/ — — — 22.5’. 120.36 —(53 201(002 20.4’. ((0.91 IRON — 25792 — — — 22.6’. 1/0.31 —(54 20(144? 20.1’. ((4.36 SAT ((N OATH I “C’. 5 I/MOP
IsO 201144? 20.3’. l(9.4~ 

SAT ((II DATa I PCI. I (INS?
(~~S 201(37? 70.3’. lI’.’(6 SAl ((K DATA I PC’. 2 OMSP
IS? /0(157? 20./Il ((9.16 SAT ((N DATA I PC’. 4 UMSP
1S~ 2412590 25.29 ((‘..(( 10(110 — 2171/ — — — — 22.611 1/9.11. —
IS’. 20(2292 70.2’. 1(9.16 SAT l (M DATA P MC’. I IOU-S
ISO /01234/ 20.3’. (19.16 SAT ((N DATA p NOAA- 5 (CONF 02)
(SI 2013102 70.1’. (19.01 LOON — 2081/ — . — 22.611 IYO.31 —
(52 /014092 70.111 1111.9€ LOON — 26//I — . — — //.6’ . (2,.31 —
153 /013002 20.1’. ((0.91 LOON — 25//f — — — /2.6’. (/0.31 —
164 201S37 20.4’. 110.91 SAl (IN OA la I PC’. I I/MSP
ISO 20(~~0oZ 70.1’. 110.96 LOIIN — 55//f — — — — /2.6’ . 120.36 —
166 2111704? 20.1’. (10.7€ 1000 — 55//f — — — //.ON 1/0.31. —IS? 20( 0002 20.2’. (111.31 1800 — 55//f — — /2.6’I (/0.31 —
(60 20(900? 70.111 1111.31 LOON • 55//f — — — 22.6’. (/0.31 —
159 /02000/ 70.1’. pP..sK 10110 — // / / /  — — — /2.6’ . (/0.31 —
(IA 20/(;07 ?o.(’I 118.06 P . (0 700 180 60 40 80 — — 970 201 (3 II LII? 11—S 200 5 —
Ill 2022467 20.0’. 1(11.56 SAl  (14.5/4.5 / I (INS) PCI’ 3 I/MOP
(72 292284? 20.0’. 110.26 SAl ((0 OATA P PCI. 3 (INSP
173 202244? 20.3’ . 1)0.66 SAl (14 .0 /4 .0  / I HlISP PCI’ 3 ((MOP
(74 2022842 20.3’ . (10.26 S A T  (18.0/6,0 /5 /74IIOSP PC’. I (INS?
576 Zo/~ 0o? p9.9’. (p0.01 SAl 1(0 DATA P PC’. I I/OS?
116 2023002 20.0’. ((0.31 SAl (l3.3/4.S /01.0/241444SP PC’. 3 WISP
(71 710009? 70.0’. 110.51 11100 — 5/i/f — — . — 22.5’. (10.31 —
(10 /10037? (9.311 110.5€ SAl (16.0/3.0 /S /23HI.S( MOM-S (CXIII OX)
1111 2(0(001 70.211 1(0.31 10(70 — 45/// — — — /2.6’. 120.3€ —
(80 2101102 (9.11’. ((11.31 SAT ((N DATA I PC’. 3 P1340-S
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(81 410/00/ /0.3’. (IU.sl L000 — 45//f — — 22~5N (/0.31 —
102 2(0300/ 71.4’ .  ( (0 . 3 2  LOON — 55ff/ — — — 24.6’. 1211.11. —
(83 2(713412 19.05 (10.1*: P S (0 10(1 350 50 240 50 00 (50 10 1114 20’ (3 10 — — — ‘I
180 /10400/ 20.4’. (14-41 LOOM — SE/fl — — — . 22.63 120.31 —
145 2(03001 20.4’. II,.21 101111 • 55/ f/ — — /2.6’. (20.32 —
185 210300? /0.5’. 110./I IlIUM • 5S/// — — — — l/ b$ (/0.31 —
181 210904/ 20.44 116.16 100(1 . 55/// — — — 22.5’. (/0.31 —
IIIN 2(09007 70.3’. 117.96 L~4ON — 55//f — — — — 22.64 (20.31 —
109 /11(70/ 20.1’. ((1.141 (‘(I/N — 55//f — — — — 22.64 1/0.31 —
(90 211( 277 (9.75 112.46 SAl ((Il OATA I PCI. 3 (JMSP
191 211(271 l#.7’l 117 .11 SAl (Ill DATA I PC’. 5 I/MSP
(‘.2 211(441 19.7’. 117.31 SAT ((N DATA I PC’. 3 8040-5
(1113 2111.3/ 14.7’. ((7.31 SAT ((N OATa I PC’. 3 ONOP
(9’. 2(1(.c7 (9.0’. (11.11 SAT ((0 DATA I PCI. I I/MOP
(90 2(12007 21.1’. 117.51 1110)11 — 55 / / f  — — — — /2.6’. (20.36 —
(9’. 2(1/Is? 20.05 (111.06 SAl lIP DATA I 9040-5 (COME 01)
197 /I130T/ ~.o.IN ((1.46 1000 — f / / / f  — — — — 22.5’. (/0.36 —
1911 21(3141 l9 .SN ((6.51 SA l (IN DATA I PCI, S ((lISP
(99 21151’., 19.5’. 110.21 SA l (114 DATA  I PCII 3 I/11SP
200 /122217 10.9$ ((0.41 $A I (T2.S,3.S—/0/.A/24IIHS) PC’. S ((MUM
201 2122272 10.5’. 115.96 SAl (T2.5/3_0—/01.Ib~ 24pINSP MC’. 3 (INS?
20/ 2122402 10.114 110.86 SA T ((N DATA I MCII 5 (IMSP
2113 21224./ 19 .2$ ((0.21 SAT I(N I)ATA P PCI. 6 OMSP
/04 21/2537 (0.33 ((5.96 P — 3 TOO 160 60 511 SO 50 300 (5 90’. 29’. II (3 — — — ‘1
285 2202097 11.04 110.5€ SAl (T3.0/3.o IS /25H05P MOM-S (CONE TI)
206 U03437 171.0’. 1(3.11 P • 3 700 ISA 65 70 30 — — — 900 291 (2 10 — . — —201 220401/ 10.0’. (IS-lI 741 194.0/5.0 /02.A/29HIISI PC’. I ((MOP
200 22Il (nZ 11.6’. (13.46 SAT ((N DATA P PC’. 3 ((lISP
209 2/I((~~7 (7.7’. (1 3.76 SAT ( ( N  D A T A  I MC’. 3 ((MOP
2(0 221133/ 17.6’. 113.9*: SAT 1(0 DATA p (‘C’. 3 UMOP
2(1 2211331 (7.55 ((3.36 SAT lIP DATA I (‘C’. 4 UMSP
212 2/1200? 17.1’. ( I 3~~N6 SAT TIN DATA I PC’. ~~IOM-5
213 221301/ (7.24 113.56 SAX 1(11 DATA p MOM—S (COOl Ti)
214 22(535? (6.6$ 113 ,56 P 5 10 700 (50 45 20 II — — — 906 290 (3 (3 — — — (I)
210 2216432 11.4’. 152.3*: SAl (Ill DATA I PC’. 3 I/MSP
2(6 222357? 16.2’. ((2.26 SAl 1T3.O/4.O-/iI.O/20110S) PC’. 3 I/MOP
2(7 230127? (5.2’. 111.96 SAl (13.5/4.0 /0(.0/2311M0I MOM-5 (CON F TI)
2(0 2301322 (5.3’. 112.3*: SAT (l2.5/3,u / / IlI(S) PC’. S 804*-S
219 /30344/ (4.1’. (10.96 SAl 113.5/3.0 / / 11001 PC’. S UMSM
220 /30344/ (0.13 111.26 SAT ((P DATA I PC’. 3 ((ISP
2/1 23(212/ 14.0’. 1(0.16 SAT ((P DATa I (‘CI. b OOM-S
222 2312347 ( 4 .311 109.41 SAT ((N DATA 1 MC’. 6 I/ISP
2 2 3  23162~,2 (3.6$ 5O 8.4~ 54) (SR 0010 I PC’. 5 UOSP
224 2400402 13.24 P10.01 SAT (12.0/2.3 /OA.5/23PIASI PC?. 5 8040-5
225 2402302 13.0’. 109.01 SAT (12.5/3.0 /01.0/2SHUSI MOOS-S (CONE 02)
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I9IWICAL STDOM IRMA
1(0 P051110115 1011 CTCIO’.L 110. (3

06002 (5 SD TO 06011/ /0 5*?
MAX DOS MAX (lOS ONS MI’. PIT POSIT

FIA 110 ACCNT 019 1,11 LVI. 01110 51 1. 0(90 NI’. 700011 LVI 671 (011(6?.— ITt III MUll
110. 1(111 POSIT CAT 11*0—NIT LVI ((1I

~ VII. 006 01113 VII 1100 046 SIP 
~~! 

11/lU 10MM 1AT IU’. 17(A NAOAII ‘.111101

0 (200361 (7.211 (43.5* SAT ( (N DATA I PC?. 5 ((MOP
/ 12(1,1(7 17.3’. 143,21 SAT ((N DATA I PC?. 3 I/ISP
3 (21435? (7.611 (45.71 SAT ((N DATA P PC?. 5 OMSP
4 (22(14/ 10.411 (45.31 SAX ((N DATA P PCI. 6 I/ISP
5 (22(302 10.4’. 145.61 SAl IT 0/ 11 / / IN(S) PC?. 3 OIlS?
6 LZ23%~~z 10.3’. 143.71 5*0 h a  061* P PC?. S MOM-S
I 130(3,7 17.0’. (46.5t SAl ((N DATA I PC?. S (INS!
• 132(202 10.3’. (46.46 SAT IT O# 0 / / 10(51 PC?. S I/MO?

13712(7 111.111 144.31 SAT (T(.O/I.O /01.0/24105) PC’. 3 (INS?
00 l3222~L 10.2’. *44.31 SAl ((N DATA P PC’. 3 11071*-S
II (40117/ p0.711 (44.41 SAl ((K DATA I PCI. S I/MAP
12 (40(17? 19.3’. *43.31 SAl (Tl.O/I.O I I ((lISP PC’. S I/IS?
(3 140947/ 10.3’. (42.2*: 5*1 ((N DATA P PC’. 6 ((ISP
14 14(001/ 111.7’. (41.91 SAT ((K DATA P PC’. 5 ((ISP
(S 14(0057 59.1’. (41.71 SAT ((N DATA I PC?. 6 I/IS?
(5 14(0132 10.7$ (42.01 SAY 1(0 DATA I PC’. 3 8040—4
(7 14(1717 P0.6’. 141.71 SAT ((N DATA I PC?. 5 8040-5
(0 14(3S92 10.111 (41.01 SAT ((N DATA I PC?. S I/IS?
(9 (4(3597 10.2’. (41.76 SAl (IN DATA I PC’. 5 ((ISP
/0 (420507 p9.5’. (42.3*: SAT ((K DATA I PC?. 4 IIMSP
21 1421047 20.0’. 142.71 SAT 1T2.O/2.0 IDI.11/24H115I PC’. 5 I/lISP
2/ 1421042 20.1’. 142-41 SAX ((N DATA I PC’. ~ 

I/ISP
/3 142(047 20.1’. (42.41 SAT (T2.3/2.5 / / HOOP PCI. 3 I/MO?
24 (4233/? 21.1’. (45.16 SAT (T2.O/7.O / I 1405) 1(0*4—S (cOOF 02)
25 1423397 20.0’. 142.91 SAT ((N DATA P PC’. 3 IOU-S
26 (301007 19.91 *43.3*: SAT (IN DATA I PCI, S lISP
27 (303002 20.0’. 142.91 P 10 lb 700 210 45 (30 45 IS 130 45 901 — 24 23  —  —
/11 (503547 /1.34 143.06 P (3 7 700 30 24 300 30 20 300 30 906 290 (Al 3
29 130934? 71.04 143 ,61 SAT (IN DATA PC?. S (INS?
30 (509447 21.911 (43.51 SAT (10 DATA I PC’. 3 LIMO?
31 IS03o~~7 21.7’. $43.91 SAT ((N DATA P PC’. 5 ((ISP
3/ 1510107 22.0’. (43.2*: SAT ((N DATA I PCI. S 1(0*4-5
33 13(3427 22.0’. 144.01 SAT ((N DATA PC?. 5 I/MOP
34 $513427 22.1’. 143,76 SAT ((N OAT 11 PC?. 5 I/MOP
IS 15/04*? 24.2’. (44-71 SAT 1T3.0/3.O /D1.O/Z4IIKSI PC’. S I/OS?
36 13/247? /4.1’. 544.96 SAl (T3.O/3, u /01 0/23MISP 8040-5 (COME 02)
37 (572357 24.63 144-NC 9*1 ((0 DATA I PC’. 3 8040-5
3* (600427 20.4’. (43.91 SAl ((N 0*1* p PCI. S (IllS?
39 (562/4? 25.311 143.61 SAT (73 .0/3.0 / / 11Kg) PC’. 3 UMS?
40 161333? 23.14 (44.01 P (0 (5 7011 *60 60 (90 45 65 I?0 90 979 29~ (3 (2 — — —
II (604227 27.111 140.3*: SAT ((P DATA I PC?. 6 (lISP
4/ 1619292 /2.1’. (4’..46 SAT ((K DATA P PC’. 5 OIlS?
43 1614297 26.3’. 144.36 SAl ((P DATA I PC?. 3 (lISP
44 1609247 23.0’. p43.71 SAT (IN DATA P PC?. 3 UIOSP
.3 1650317 26.7’. (44.41 SAT (IN DATA I PC?. 5 8 40-4
46 (6(1042 27.1’. (44.71 SAT (IN DATA I PC?. 5 (lISP
47 161104? 26.2’. (44.41 SAT (IN DATA p PC?. 3 usSP
40 16120// 25.7’. (43.0*: SAl ((N DATA P IIQM-5 (COME 01)
49 (6(3062 27.2’. (44.91 SAT IN DATA I PC?. 5 U~S?
10 (610167 23.911 144.1*: SAT ((N DATA P PC?. 5 I/MOP
SI (62,2,2 /7.501 (46.01 SAT (72.0/3.0 /111.0/2410(5) PC?. 3 11(45?
32 1621492 27.0’. (44.61 P 5 IS 700 270 SO 200 (20 35 200 (20 964 — (3 I S
53 (6/2077 26.3’. (44.41 SAT (T3.0/3.O /5 I/DIMS) PC?. 3 OMSP
34 (62330? 27.1’. (44.01 SAT (T3.O/3.O /5 //SIlAS) 0DM—S (CONE 01)
33 (700077 26 901 144.66 SAT (IN DATA I PC?. 3 80M-~56 1712162 21.3’. (44.61 SAT ((K DAIA I PC?. S (I$SP
07 1102062 /S.0M 145.31 5*1 (T3.O/3.0 / I HNSI PC?. S I/PISP
311 l1I/4oZ 27.7’. (44.41 P S 15 700 90 60 so 160 50 24 120 97/ — 14 1 
59 l

~~09I12 20.0’. 144-01 SAT ((N DATA PCN 6 I/MOP
60 l?091/Z 20.411 144.11 5*1 ((N DATA PC?. 3 i)MOP
61 (7(0322 29.611 144.01 SAt ((0 DATA PC’. 5 IONS?
62 11(1042 29.011 (44.31 SAT ((0 DATA PC?. 5 8040-4
63 17(1102 20.0’. (43.51 SAT ((N DATA p MOM-S (CONE XI)
114 (7(61,2 79.211 (44 .0*: SAt ((N DATA I PCN S UIISP
*5 11(4402 29.1’. 143,66 SAt (IN DATA PC?. 3 1)115?
44 l12O1/Z /9.(11 (43.66 5*1 (T3.0/3.0—/DI .O//4HMSI PC?. 5 OMS?
67 17/0(27 30.0’. (44.31 SAT (T2 .O/2.O / / IN(S) PC’. 5 I/MOP
60 1723032 29.111 143.St SAT ((N DATA I PC’. 5 804*-S
69 (001027 29.0’. S4l!0~ 

SAT (73.0/3.0 /5 /7311015) MOM-S (EXIlE 01)
70 (001007 29.Sl( (42,76 SAT ((N O*TA P ?CN 3 (11$?
TI 1101402 29.501 142561 sAX (fl.O/ 3.0—/u1.0/24 11M5) PC?. 3 UwS?
72 100/377 /0.001 142.01 P 3 5 700 ~ IO 45 130 90 31 40 00 901 29ç IA I 7
13 1111032 29.311 (41./I SAT ((N DATA - 

PC11 S P1340-S
74 1010127 29.3K (AITO*: 5*1 ((N DATA (1340-5 (CXIII 01)
75 (0(034 7 79.38 (41.01 SAl (IN DATA PC’. 5 DM5?
76 1110347 30.111 (41.01 SAT ((N DATA PC?. 3 UIISP
71 101,412 29.01 141.46 SAT ((N DATA PC0I 3 IOIIS?
70 1114302 29.08 (41.0*: SAT ((0 DATA p PC?. s I/NIP
79 1114302 30.0’. (40.9*: SAT (( K DATA I PCI. S UMSP
*0 111533/ 30.40 (.1 21 P 2 5 700 270 72 (00 (00 — — — ‘7! 290 14 1 
II 1120002 31.111 (40.32 LION — 

~// /~ — — — — 35.3’. 110.11
02 (02(002 32.ON $41.21 1010* • 6/1/3 — — — — 35.311 (10.71
03 (021372 31.18 (40.41 SAT (l4.0/4~I IDI.0~/5l05I PC?. S ($13?
04 1111371 3I.4N 139.01 SAT (T3.513.3 /01.3,250051 PC?. 6 VMS?
05 (02(372 31.4K (39.0*: SAT (T4.0I4 .0 / I ((NIP PCI. 3 OIlS?
06 (02(372 31.51 139.01 SAT (13.5/3.5 104.51210*sl PC?. 3 OIlS?
07 (02200/ 32.211 141.36 1011* — 5//13 — — — — 35.3’. 130. 16 —05 (022202 31.101 (40.31 5*1 (T3.I/3.8 /‘ /21(05) ((040.5 (CXIII 01)
09 (123002 32.311 (40.22 IN(I* — 5///t — — — 35.34 (10.71 —31 (‘00002 37.301 (40.3*: lION — 6///S — — — — 35.301 (10.71 —

101
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91 (90039/ 31.911 (40.71 5*1 ((N DATA p PC?. S MOM-S
92 (90(002 12.301 (40.31 LION — 6///9  —   35.Jti (jo.1~ —
II (90(3(7 32.7’. (40.6* SAT ((0 OATh I PC?. S ((IS?
14 (‘.01312 32.411 140./I 5*1 (IN DATA P PCI. 3 (‘Ml?
VS 1903062 37.01 140./I 11100 — 6///O  —  33.3’. 110.11 —96 l10345Z 33.311 141.4* P 5 (0 700 60 35 320 90 — — — 9111 29~ IA I (7
91 190.o~ Z 12.411 (40.01 LOON — 6/ 1/6  —   35.30. (10.71 —90 1903007 33.2K 140.91 LOOP — 6///S  —   35.301 (10.26 —
99 1907002 33.1N (40.41 1111* — Il//I - —   36.311 (10.11

lA O 19000’.? 34.2’. (40.47 LOOM — 6//// . —  - 35.40 (10.11 —
(01 (90900? 14.511 (40.41 1000 — 61/// — . — — 35.111 (10.11 —(0/ (9(009? 14.611 (4l~~3I 11(11 — 6 / I / I  — — — 35.311 130.71 —
(03 19(0192 34.711 (41.16 SAl ((N DATA I PC’. S VMS?
IA. (9(0*97 34.1’. (41.01 SAT (IN OAT~ p pC?. 5 IllS?
lOb 19(0(92 15.911 (41./I SAT ((a DATA I PC’. 4 (MIS?
lOb 1910192 34.011 (40.6* SAT (IN DATA I PC’. S VMS?
107 1911007 34.7’. p42.(( LNI* — 61/// — — — — 33.3’. 1311.71 —(1111 1911152 34.911 141.71 SAT ((N DATA 1 PC?. S 8040-S
109 (914137 35.1’. (42.01 gAl ((N 0*1* I PC’. S I/NIP
110 1914(32 35.911 (43.01 SAl ((K DATA I PCII 6 (IllS?
((I (9(411? 36.011 142.2* SAT ((N DATA P PC?. 3 I/OS?
((2 l92(2~7 30 2N 146.22 SAT (T2.0/3.0—/02.II/24HKSP PC’. S IllS?
Ill *92(292 10.111 (46.41 SAl (T2.0/3.0—/01.OI24IIMS) PC?. 6 I/MS?
( ( 4  (9Zl2

~ z 30.411 145.3*: SAT (T2.5/2 .5 /UA .b/24HMS) PC?. 3 (lOS?
((6 l92(2~ z 30.011 (44.6* SAT (Y2.S/3.3—/u(.V/24HUS1 PC?. 3 IONS?
PlO 1623377 79.00 146.01 5*7 ITZ.3/3 .0 /0U.b/2SIIPISI 0044-5 (CONE 03)
((1 (9233/7 39.0’. (40.21 SAT ((N 0*1* 1 PC’. 5 8004-S
110 20(03/7 43.3’. 131.31 SAI ((N ((AlA P PCI. 6 IOU-S

!MOPICAI STDMM INDIA
1(11 POS (!IOIS FOIl CY c ~~UII1 ‘.0. (4

00002 /3 SIP TO 00011? 26 SIP
N** OIlS 11*9 (lOS DOS NI’. FIT POSIT

1(11 11 71 ACCNY 1(5 11.7 (.01 .111(1 SI~ 01110 ‘.1’. 700”A LVI 6T1 I/Wit’.. 671. 1.11 
- 

os’.. 1 . 1(9* POSIT CAl  ?.AV—N1l LVI I/(I( VII 004 W’.~ VII. 01411 0111. SI.? 
~~ 

TI /TO 00111 *1(411. (11* MADAM ‘.0110

I (021377 p5.2’. (39.26 SAT (1 0/ 0 / / ((KS) PCI. S I/OS?
2 1910197 (4.5’. 137.56 SAT IlK OAl~ P 

~~~‘. S 
((ISP

3 19212’? (3.4’. 136.16 341 (5 0/ 0 IS /24HMSP PCI. S INS?
• 20100ii 13.0’. 134.2*: SAC (fI DATA I pc’. S ((ISP
S 2u2(oij 13.5’. (34.26 SAl (Tl.0I1.T /Dl.A/?4HIISP PCI. 5 I/Mb?
s /I094~ ? 13.0’. (33.(6 5*1 (IN DAT A P PC’. S I/MOP
1 2110037 P3.7’. (33-01 5*1 ((N OATA P PC’. 5 (lISP
II 21(1457 14.1’. (32.96 5*1 ((N DATA P PC’. 3 8DM-S
11 2((;Ie~ *4.3’. 132.11 3*1 ((N DATA P PCI. 6 (IMSP
(0 2(222~ / *1.13 130.31 5*1 (T1.0/l.O IS F?SHHSP PC’. S VMS?
11 212744? p 7.011 (36.21 sAl ((P DATA I PCI. S (IllS?
(2 220/114/ p5./N (29.9€ P S 25 700 190 3S 120 (99 /5 1/6 (00 (001 . 23 23 — — — — p
(3 /2(111? p1.0’. $211.51 SAl ((K 0*7* I PC’. 5 (INS?
(4 22113~ 7 p6.911 (70.51 SAT ((K OAIA p PC’. S (INS?
(5 22271.? (0.011 (26.31 SAT 4(0 DATA I PCI. 5 I/Mb?
(6 22223’.? 111.2’. 126.21 SAl (11.011.0 /5 /24111101 PC’. 5 I/OS?
15 22233’.? 19.4’. (24.51 SAT ((K DATA I PCI. 3 8DM-S
10 230(231 (0.011 (23.66 SAT (71.5/1.5 1 / 111(51 80*4-5 (CONE 01)
19 230207/ p0.0’. 122.91 SAT ((N DATA I PC’. S I/OS?
/0 2303442 10.411 (23.36 SAl (T(.O/I.O / / HIIS) PC’. 3 (lOS?
21 230344? pT .9’ .  *23.21 5*1 (51.0/1.0 / / HOOP PC’. 5 (INS?
/2 /3(0527 *9.311 (20.0*: SAl (111 DATA P PC?. S VMS?
/1 231(2(2 19.711 121..6t 0*0 ((II DATA P PC’. S (INS?
2’. 2311212 (‘0.9’. (20.51 SAT IlK DATA I PC’. S I/ISP
25 23I~ .’ii (9 .1’. ipo.jE I’ 5 3 700 2311 40 I/O OS - — — 961 29! P5 12 — — — —25 23Is2~ 7 ~o.7’. 110.36 SAT 1(0 ((ATM P PCI. 3 ((IS?
/1 /3162*7 10.6’. 1(11.46 SAT 4 ( 0  DATA I PC’. 5 (INS?
20 232(33? 19.5’. ( (7.7 1  SAl IlK DATA P PC’. 5 I/MOP
/9 2319402 19.20 1(7.46 5000 - STORM CENTER USS OkLAHOMA CITY (CX.?)
311 23/PSI? p9.5’. IPT ~3E SA l ((N DATA P PC?. S (INS?
II 23/224? 19.4’. 1(1.46 SAT ((0 DATA I PC’. 5 (INS?
32 23/3u9/ I’..9’. 111.41 1141PM — 7//// — — — — 16.3’. (/0.66 —
33 2323331 p9 .3’. 117.31 SAl ((N DATA I PC’. 5 (lISP
7. /400007 P9.0’. (11.11 141111 — 7/// /  — — — 16.30 (/ 0.66 —36 24004?? p9.6’. (P6.(1 SAT (l3.SI3~~ /O/.u/24HMS( 80U-5 (COIl 01)
36 240044/ p9.7’. 116.11 3*1 (14.114.0 / / HI(S) PC’. 3 MOM-S
IS 240epo? 70.4’. (14.01 114110 — 109*2 . — — . /2 .311 114./I
311 740640/ 70.3’. $15.91 101)0 — 20912 — — — ~~~~~~ ((4./I —
39 240000/ 70.5’. (14.06 101PM — 4//4/ — — — — 27.311 ((4.21 —411 241 (007 21.10 ((3.41 IRON — 5//4/ — — — — 22.3?. ((4.7*: —41 2412097 2P.l’. ((3.41 LOOM — 45/1/ — — — 22.371 (14./I —4/ /4(7(77 21.49 ((3.9* 5*1 ((N DATA P PC?. 5 (lISP
43 24(2 (11 71.29 (P3./I 147 I(I DATA 1 PC’. S (IRS?
•. 24(300/ 71.011 ((3.21 IlIUM — 5//4/ — • — — 22.1’. (14./I —
.5 /4141.0? 71.2’. ((2 .92 111111 — I//Il — • - — /2.101 ((4.21 —40 /4134.0/ 71.111 112.09 IlIUM — ///// — — 22.1’. 114.26 —
47 2416..,? 21.311 II/.21 SAl (IN DATA I PCI. S ((OS?
40 24(6062 22.0’. 1(1.66 SAl ((0 DATA I PC’. 5 I/IS?
49 24P71P07 21.611 lPl.1E 1*41* — / / / / /  — — — — 22.3’. 1(4./I —50 2423p.7 22.09 100.9* 5A l  4 ( 0  DATA I PC’. 6 I/IS?
SI 2423(42 72.111 IPN.0C SA T  ((N DATA P PC’. 3 (INS?
s~ 2SOPS1, 71.79 (69.11 SAl (T3.5# 3~~ /5 /2510(51 8DM-S (CXIII 02)
Si 23IJA,/ 73.09 p07.~t SAP ((P IIATA I ?C1. 6 IOJA.S
54 749117? 6.301 106.11 SAl ((N DATA P PCI. S MOM-S
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79.400’. (1(10*
1(1 P0011(0110 EON CYCLUIII ‘.0. (7,

00002 03 ((CI TO 06(171/ 10 OCT
MAX 0.IS 11*0 005 006 0(11 ILl P07111

Ff0 1(71 ACCNY 710 ILT LVI .l?.U SIP. 01110 o(M 70000 LVI 111 0011’.— (71. (II MO’.
‘.0. 1 1111 POS IT CA l  0*1—NI T LVI (((0 VII 404. 1(11(3 VII. 0114. R’.b SIP IIb~ Il/lU 700.4 !A1IU?. (lI. 0*/AM ‘.1400

I 011011? 12.6’. (50.31 SAT ((N DATA I ~~~ 5 80*4—5
/ 0(2249/ 13.10 p57.91 (Al (T1.0/(.O/ / 111151 PC’. ~~8OM-S
3 02010’,? 04.014 1S6-91 5111 1(0 081* I PCI. 6 I/MOP
• 0/097~P7 (3.6’. 151.11 SAl (IN I/*TA I PC’. 71 8040-5
6 02093(/  15.99 156.41 S A l  (IN D A T A  I PC’. 11 ((ISP
o 0220002 16.5’. (55.66 SAl (12.0/2.0 / I 111(51 MOM-S (COOl 01)

02/lo ll  16.7’. 1571.71 SAT ((0 I/All 1 PCI. 6 I/Mb?
0 02/20’.! (6.611 155.01 SAl (T/.0//.0 /O(.0I24H’PSI PC’. s 8040-5
1 0/2730/ 16.5’. (Sb.V1 I’ 10 71 700 (60 30 (30 (60 40 (30 (SO 1002 — /6 2 p

(11 030001? (1.4’. l5b,0E SAl  112,0/2 .0 / 
- 

/ 111151 PCII 4 ((MOP
(I 0307042 (6.514 *56.31 P 13 30 7041 (XII 20 340 1.0 /9 340 (710 999 ill 1/ I? — — — —
(2 030110(2 11.0?. (56.411 SAP (Ill 0010 I PCI. 6 I/MOP
13 0 309 ( 11?  (1 .2’. (55.91 SA l ((II ( ) A T A  I PCI. S I/OSP
1. 03(554? l7 .9’I (571.66 14 2 9 100 50 /7 330 3(1 — — — 4194 30~ (5 (3 — — — —
(5 03/049/ (0.641 156.71 SAl P12,5/2.9 /UU.5/2IHIIS) PCI. 6 ((ISP
1’. 032/7,7/ 76.09 j5~~.01 SAl (12.0/2.0 IS //SHNS( PCI. a 9004-4
Il 03/3(141 (7.0’. p55.671 SAT I7/.S/2~ 5 Ill 0.b//T~lIlS) 00*4-5 (COME 01)
(II 0323(117 18.19 pSS.TE SA l (((4 0AT~ I PCI. 6 8040-5
(14 41~ 9Ø7of 1 7.0?. (55.11 5111 ((Il I/AlA I PCI. 4 ((lOOP
/0 040/117? 10.0’. (55.41 l~ 10 5 700 /710 60 110 25 *0 (70 /5 9710 — /7 /3 — — —
/ l  040qpo? 1 1 .0’. 1146.3€ SAl ((0 DA TA I PCI~ 6 I/OS?
// 0*0950? (0.99 ~~~~~~ SAl 1(14 ( (A l a  P PC.. S NOU-5
/3 0.100 (7 8.0’. 155.Ot sAl ((II O71TO p 80*4—5 (COME 02)
211 06131(7 20.49 (S..141 SAl ((II DATA I PCI 71 UMOP
2’. 04(4611/ 19.014 lb ..ut P / 5 7011 2 ( 7 1  40 1311 30 — — 9041 /9~ 19 (b~~~~~~~~~~~~~~~~~~~ 4
/11 04/026’ 20.09 (53./k SAt ((3.5/3 ’. /D1..JI2A005) PC.. 4 ((ISP
/7 042(4// ?1.11 (52.71 SAl (13.0/0.0 /U (.0l/3HI SI (‘CI 11 00*4-4
20 04/234/ 70.5’. 1611.41 sAl ((Il DATA I PC’. 6 ‘.00.0-5
/4 0500(77 21.0’. 1,1.61 SAl ((0 ((AlA P PCI 6 ((ISP
30 050/3.1/ 70.7’. p62.51 P 15 2 700 (00 III 360 

~ 
00 (/0 50 91* 200 14 14 III? N—S (00 3

31 050145?.’ 71.9’. 141.71 SAl PIN OAT. I PCI. 4 U11SP
3/ 0509 710? 21.9’ . (51 .51 SA l  ( ( N  ( (A lA  I (‘CI. A I/ISP
33 050411./ 71.99 (‘.o.I.S SAP ((K ((*1* I PCI. 6 0040-5
3. 05(1(0? 72.0.. (Sv.7I S A l  1(1* DATA I PCI. s 80*4-5
15 051((f~’ 71.6?. (571.41 sAl ((II ((0171 I 00*4—S (CXIII 01)
16 05(25.7 21.41’. ISo.9€ SAl PIN DATA I PCI. 4 UMSP
35 051*34? 71.0’. i~~o.°1 

SAT PC’. S ((ISP
3’. 0515247 72.1* 1b,.41 41 5 5 100 350 30 240 •0 — — — 9lb /05 14 I S
39 05/000/ 22,941 (71,,.31 ‘.Al (l4.0/o .0-/D1.0 /22 111451 PCI. 3 (INS?
410 05/00.1! 22 .71  160.11 SAl IT3.513,, /5 //6111(5) PCI. 4 I/MOP
*0 05/1312 73.69 190.61 SAl 1(11 DAT . P PCI. 6 ((059
‘./ 05213?.’ 7/.09 *51.31 SA l 1PM I/Al. I (‘CI. a I/ISP
‘.3 052741? 73,011 (50.1€ SAl ((0 00171 p pCII a 8044—4
0* 0523467 73.2’. l5~~.1E SA l III DATA I PCI. 5 8DM-S
49 060(34/  23 . 711 (511.01 5*1 ((14 DAT. I PCI. S I/ISP
.6 060627/ 23.041 1411.11 14 lb 5 700 27. 40 200 ‘.0 .5 200 50 906 291 (7 I S — . . —
4 1 06045( 7 75.2?. 140.41 SAl  ( ( ( 4  ((Ala I PC’. a ((MOP
40 000067/ 25.114 (411.91 SA l ((I’ ((Ala I PC’. 6 I/MSP
4?. 05(02.2 ?..911 149.16 SAl ((K DATA P PCI. 6 ((MOP
50 OSlO?.? ? 6 ’ .  149.51 SAl ((H ~Al* I PCI S I/MOP
‘.1 0010211/ 741.5’. $49.61 SAT ( ( 1 1  0Ta I PCI. 6 80*4-S
3/ 06103.2 741.5’. (49.26 SAl 1(11 I/AlA p ‘.044-5 (COME 01)
,.l 0610(1/ 74.441 (‘.a.lI~ SAl ( Ill DATa P (‘C’. 6 (lISP
5* 06(4(0? /5.3’. p41.01 SAP (PP ( (A lA  I PCI. 5 ((ISP
55 0615(9’ 211.61 100-hI P 5 4 ,ov /(0 57 130 .‘. — — — 979 /90 (11 13 — — —
96 07114157/ 25.29 148.31 SAl ((H DATA I PCI S I/MOP
SI 06/P3~~7 26.6’. 106.11 SAl lI..A/4.0 /D0.9/25.INSP 1111. ?. UOSP

50 06/30/7 /5.6’. 1.1.11 SAl (13.5/4.0 / / 1105) PCI. I MOM-S
99 002347/ 25.3’. (.0.21 5*) (IV I/Ala I PCI. 71 80*4-4
DV 071151o/ 26.4’. 187.61 541 (15.0 /5.0- 101.5 / 21 4455 ) PC.. / I/MOP
Dl 070(10? 26.5’. (47.71 SAl ((II DATA I (‘CI. I ((ISP
6/ 070(11*7 76.0?. 141.61 SAl 114.0/4.0 / / .405) PCV 3 I/MOP
113 01032*7 76.4’. 141.41 P 5 2 700 290 60 210 (0 50 2(0 lb ‘.111 /05 lb 12 — — — — I’.
6* 070947/ 20.1’. 147.41 ~*l ((A DATA I (‘LI I 0DM-S
65 070957/ /7.6’. (47.41 SAl (Ill I/Ala I 1(0*4-5 (CXIII 01)
6’. 0 110(47 20.2’. (47 .56 S A l  ( 1w DATA P (‘CI I 8004-4
07 07 101’.? /0.2’. 141.31 SAl ((II I /A l A  p .

~c.. p 
0059

so 07(1107/ 79.0’. 1111.11 5111 ((0 (0811 P OIl. I UM’.I~
69 01153*7 79 .911 (46.91 P 3 2 700 /60 65 (00 00 — — — *73 200 II (4 ( ‘ C  36 II
I l .  0 72 1 ( 7 /  10.2’. (117.01 SAl (l..5/’..,-,OI.S 072 *01 (‘II. I ((‘ISP
II 01/2Iw/ 30.1’. (41.91 SAl III 001* I oc. 3 00*4-5
72 0900114/ 90.2’. (48.01 SAl (IV I/AlA I (‘I.). P 8084-5
73 000(00/ 10.74 (47.61 SAl P15.0/S., / / HI(S) PCI. 7 I/MOP
I. 0001017 91.4’. p47.51 SAl ((14 QAT a I PC.. p ..l ~~~
1, 000pOI! 01.5’. 141.31 Sal (lS.0/5.A /0(.0/200WSI .1(1. 3 *061

1’. 000 32’.? 3(.3’. (47.7 1 P 1 5 011* /00 65 2(0 (30 — - 0 . 9  .~~.co 1.’
ii 000151/ 12.9’. (40.71 581 ((0 I/AlA p p,~~
70 00091417 (3.0’. (49.71 SAl ((II ((Al. p 71001 5 ~~~
59 000914/ 1/.9’. 111,.41 SAl ((14 0*111 I 11(1. a
00 0009592 93.0’. (4..0I SAl ((Il I / Al a  I P(I S ~(4o ’
III 0009497 13.1’. p~~#. S1 S A l  ((0 DATA I PCI 5 1105P
0/ 001054/ 13.2’. 1011.11 SA l  III. 0*1* P ..~~. S N00~-5
43 90( 3407  43.69 PS..A1 SA l  ((0 (III ( 11(1 11 0115?
o. 002(00? 415 .041 151.11 501 1l3.S7..a ,WI .0//.HOSI ,‘h~. 4 OMOP —
09 00/1011/ 15.09 (5U0( SAl 115.0/s.d / / 10151 ~~~ 7, 0 4 54’
46 00/311/ (‘0.3’. (571.144 SAl 113.0/8.0 / ‘41151 1700- S
117 00/1317 415.5’. 151.~~ 

Sal (1w DA la I II.. S N(~~~-~
09 0900412 (6.341 (Sp.4L SAl ((II uoT0 I P L .  S
09 090947/ (11.9’. p35.01 5A 1 1(0 001. I PC’. S
140 09(0 117 11 .241 l9’..OI SAT ((II I / A l A  P P(. S ( Al .
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90 041(324/ 01.311 (55.91 541 ((II (IAT4 I I’C’. S (lISP
9/ 0112083/ 00.1’. póo.(L SAl ((II 0ATA P PP... 5 I/ISP
93 092234/ .1.2’. psp .st SAl 111.5/1.5 /.P.9/241lI(Sp 80*4-5 (CCVI 01)
9* 09412.7/ .1.2’. 161.01 sal (12.0/3.0 / / HI(S) PCI. 5 80*4-5
93 10 0921? A l .? ’ .  (60.6€ Sal 1111 0*10 I PCI. A 8OAA- S

(N UPICAL SIOIIM 1,8110(11
110 P0S(I(0’.S (‘ Oil COCLUNt ‘.0. 5*.

0600/ (6 DCI ID pA..? 4111 OCT
000 080 OAX I/AS 0115 NI’. (‘LI POSIT

( ( 0  (‘(0 ACCNY 4(0 III LVI. pIND SI). 0(11(7 01$ 700’.0 LVI III 0(4110. III OF MO’.NIl, PIll POSIT Cal 11*0—MET LII- (((II VII 1(00 4I’.u VII 0114. 0111., SIP HOl Il/lU FOlIO 1011(3’. UI- KAL(A II ‘.00.1

P P3/lI’.Z IV.’.’. (30.91 SAl II 0/ 0 / / 111(51 PC’. S I/OS?
41 (800577 10.9’. 149.2€ SAT (Ill I/AlA I PCI. 5 IJMSP
3 1806017 p3.3’. 131.11 P 3 (5 (500 /0A 29 100 S’. /0 00 (50 10131 — 26 2 p
4 (409 59/ p0.2 ’. 147.3€ SAT ( IV  DATA P PC’. 71 I/ISP
5 1*19732 10.4’. (47.51 SAl (10 DATA I PCI. ‘.00*4-5
6 1413392 (0.44 p.4.01 SAT (((4 DATA I PCI. 3 ((iSP
I 10/0592 11.9’. (441.61 SAl (TI.0/(.O./DI.U/24p.wIS) PCI. 71 I/MOP
A 1.2300/ 12.2’. 141.9€ SAl PIN DATA I PCI. 71 8002-5
1 1423272 P2.2’. (82.01 501 ((II DATA I PCI. 6 00*2-4
(0 (7102251 53.0’. 545.51 SAl (Ill DATA I PC’. 5 0051’
II (901(202 11.011 133.91 P 3 30 (500 90 311 360 100 29 360 (00 1003 . 26 /5 — — — 21/ 15 (1307 p4.4’. 1.0.41 SAl ((N DATA I (‘C’. 5 1(004-5
13 15(5917 p~ .7’. 1311.02 SAl ((N DATA I (‘C’. 6 ((OS?
14 (71204/7 15.69 (30.91 SAl ((Il DATa I PC’. S I/lISP
(3 (5/2232 p5.4’. 13’..7X. SAl  IT 2 . o / / _ o  /Dl.0/25 H1450 (‘C’. S I/ISP
l b 1600(7? 15.5’. 136.3€ SAl (III 0*1* I (‘CII 5 ‘.0*4-5
(1 0002017 (5,9’. (35.21 SAl (IN D A T A  I PCI. 5 ((ISP
I. 1602442 p3.1’. 135.1(1 P 2 30 1509 I/A 52 — 35 — — 999 — 25 2 5 . ———(9 1010327 16.6’. p34.6 1 SAl  ((K DATA 0 (‘CI. 5 80*4-5
/0 16(0507 (7.09 135.01 SAT ((II DATA I 8040—S (CDIII 01)
/1 16(44~.j p 6.9’. 133.171 SAl (((I I/Ala PCI. 5 I/ISP
2/ 16(3(3? 15.99 p33.71 P 5 30 700 090 20 ll~ 9 300 10 P0 — — — —/3 (6/2047 (7 .4’. 133.26 SAl (12.012.0./S /24141(01 PCI. S I/lISP
24 16220*.? p 7.9’. (3/.61 SAT (T3.5/3.~ / / HHSI (‘C’. 3 I/MOP
25 (422067 57.2’. (33.06 SAP (72.512.5 / I HI(S) PCI. ‘. ((05?
26 1622.347 (7.211 (33.471 5*1 (T3.I3/).0 / / 11(451 PC’. 3 LINSP
27 (6/3207 p 1.7’. p341.71 SA l ((0 I/ATA I PCI’ 5 0004-5
/0 1701451 ( 7.6’. p32- l I  SAT ((N DATA I (‘CI. 5 I/ISP
29 P70 1447 (1.4’. p32.30 SAT ((N DATA I PC’. 5 I/ISP
.10 (703322 (7 .49 130.11 P 3 S 100 390 40 220 55 *0 100 P5 909 29W (S 1 .4
31 17P0407 p0.2’. 131.5€ 501 ((N DATA p PCI. S I/MOP
441 (11n497 10.19 131.31 SAl PIN DATA P PCI. 5 ((‘ISP
33 (7(2*4? 10.4’. p31.41 SAl ((N DATA p PCI. 5 80*4.5
34 171209? p0.7’. (31.2€ SAT (10 DATA I 0004-5 (COOT 02)
3’. (7(4272 p0.211 131.46 SAT 1(0 DATA p PCI. 5 I/ISP
36 (7(Soij p7.4’. 131.01 P 5 5 109 *00 45 90 10 — — — 990 300 (6 IS — — — —.07 17203u (0,411 132.61 P 5 41 100 00 SO 200 415 60 90 10 904 290 (9 IS — — — 6
30 (12(497 p0.5’. 1341. 1 SAT (T3.Sfl.5 /D1.9/24 H14SP PCI. S ((‘ISP
39 (72(497 (71.5’. (3(.971 5*1 U4.5/*.S—/DI.4/74$I(SI (‘CI. 3 I/ISP
40 (000407 p9.3’. I3/.76 S01 Pill DATA p PCI. 5 NOM-S
41 (803097 39.5’. (32.61 5*1 ((0 0*00 I PC’. S UII5P
42 19091*2 70.6’. p3/.S1 Sal ((II DATa I PCI. 5 I/MOP
43 (010312 20.7’. (32.46 SAl (III DATA p PC’. S 1.105?
,‘. 10II2cZ 20.6’. (32.96 5*1 (1K OATA I PCI. S 8084-5
45 09141.? 7I.(’. (32.971 SAT (IN DATA PC’.’. I/OS?
46 10(5277 22,9’. 333.41 l~ 5 30 700 3(0 45 2(0 50 — — — 994 30W II (( — — . 0
‘.1 102132? 74.0’. (30.21 SAl PT 4.0/4.0-070.5 074 01(5) PC’. S I/MOP
40 1023407 24.0’. (34.971 SAl (13.0/3 .6 / / HMSI NO.40-S (COOT 02)
49 1823*27 24.9’. (35.11 SAT (OK DAI4 I (‘CI. 3 80*4-5
511 0902322 26.1’. (35.91 SAl 1(0 DATA P PCI. 6 I/ISP
SI 190150? 26.3’. 133.61 P II IS 100 2.00 50 (90 30 45 2(9 70 9115 295 I? (2 — — — 14
52 1909457 70.0’. 13o.3E SAl (III I/Ala p (‘CI. S NOM-4
33 19111(47 20.1’. (371.71 SAT 1(0 DATA I PC’. 5 OISP
5* 171(9347 79.20 (39.96 541 (IN P0816 P PCI. S 00*2-5
3’. (9(0447 29.0’. (31.81 SAT (IN DATA I 004.4.5 (COOT 01)
36 (9(332! 70.3’. 130.3€ sal ((N DATA I PCI. 3 I/ISP
57 191334? 20.8’. 130.0€ ? 5 S 700 190 72 09 (90 — — — 904 4195 (9 17 — — — — IV
30 192P137 30.1’. (40.01 SAl (TZ.5/3.s /U(.b/2411I(SI PCI. 5 ((OS?
34 %92(((7~ 79.3’. 539.41 SAl (12.0/2.5 / I ‘4NS PCI. S I/MOP
60 (923(22 30.3’. 14015€ SAT (IN I/AI0 p PC’. 5 80U—5
61 20005~? 30.2’. 141.0€ SAl (T2.3/2.b /WV.5I2314I(SI 8040—5 (COOT 02)
62 2003(3? 29.5’. p00.31 9 3 3 7011 4120 60 90 90 00 220 60 91(0 34A (3 (
63 200932? 29.6’. 14/.3C Sal ((N DATA p PCI. 3 (IOU-S
64 109551( 25.6’. 142.41 SAl ISO DATA I PC’. S IONS?
*5 2009571 11.0’. (63.771 SAT ((0 DATA P PC’. 5 UMSH
86 20(9402 30.0’. (42-41 SAl ((N DATA I PC’. 5 8040-4
67 20(334? 30.6’. (44.771 sal ((N DATA P PCI. 6 1.11159
60 20131*.? 30.3’. (44.36 SAl ((N DATA I PCI. 5 ((lISP
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!7l’.,UU’. to y
FI0 11001!(D’.S (‘00 CICLO’.). *3. * 1

0600/ 21 (IC! 10 00110/ 24 .)C(
MAO 13145 HAl ((OS 000 MIII (‘Il POSIT

(‘IA 110 al.CI1Y (‘(A (‘II LVI .1.11) 51.1. •11(u 0(11 70000 LVI 671 I/POll’.. 691 UI- 4501
110. (PP.6 (‘I/SIP CAl ‘.80—ME T LVI ((PA VII. BIll., Il’.5 VII 081. 01110 SIP 146 I l / T O  lOON 1*111..’. I/I. PIAI/aIl ‘.0th.

1 191o(’./ p3.1’. lob-IC Sal ((Il DATA I PCI S ((lISP
41 11(1034/ p3.014 (46.01 Sal ((Il I/AlA I I-Cl. S JOSe
3 19/lI’! 15.0’. (46.51 SAl PT2.O/2.0 / / 111401 PC’. S I/MOP
• 192306(7 16.1’. (40.01 SA P (11.5/ 1.5 / / IIISI 8004- S (CalIF 01)
o 1941312.’ (5.1’. 146.41 SAl (IA DATA I (‘CI. S I/ISP
6 2000512 15.011 (46.61 SAl (~~I4 I/Ala P Pt’. S I/MOP
O /009527 (1.0’. p47.51 SAT ((P1 I/Ala P PC’. S I/ISP
A 200957/ I 1.0’. (41.91 ~A ( (IN DAT A I ‘.004-5 (COIIF 01)
1 2009572 37.7’. (‘.7.11 SAl ((N DATA I PC’. S I/MOP

10 20133*? 113.011 140.01 SAl ((N DATA I PCI. 6 I/MOP
II /013347 p 1.7’. p46.71 5A 1 ((N DATA I PCI. 6 I/ISP
(41 2020307 P0.5’. (47-11 sAl (T41.0/2.O IS /24HI(SI PCI 5 UIIOP
13 2022/1/ 11.114 (40.01 SAl (T2.0/7.U /00.9/2311115) 80*4- S (COOT O1(
1. 202220/ 10.5’. 141,21 SAT ((N DATA P PCI. S I/OS?
(S 2102191 p6.5’. (41.26 P S 5 (500 ((A 32 30 ‘III 715 30 ‘19 *29 — 2’. 2 
lb /103242 (5,29 (47.41 I’ 3 (5 70 906 305 141 I p
Il 2(0940/ (7.0’ .  147.1(6 5A l ((N DATA I PCI. S I/ISP
P0 2 109407 16.411 147 - 76 SA l  ((II DATA I PCI. 6 UMOP
19 41111.14! 17.4’. (40.51 SAl PIN I/Ala I PC’. 71 I/ISP
/p( 2111pnj p 6,7’. (47.46 5*) ((N DATA p #004— S (COOT 03(
/1 21(5.4/ 17.09 (47.01 P .0 20 700 140 30 .0 55 —  — 996 303 1/ 12 — — — — 2
20 212341/ (7.9’. (46.91 SAl (12.0/2.0 /S /2411(151 PC.. S I/MOP
23 212,417 (7.611 (46.41 SAT (T2.4/2 .0 I I HI(S( (‘CI. 4 OO5P
41. 2122 ,77 (1.41’. 146.96 SAl  (IN DA IA P PC’. 6 I/ISP
415 2123341 (1.114 145.11 SAl (12.0/2.6 /D0.9/25140S1 80*4-5 (COOl 01)
410 41(2341/ I 7.114 (46.41 SAl ((Il DarA I oCI. S I(I(SP
/ 7  4120/507 17.314 (45.51 I’ 5 20 70’. 20 75 311 743 •0 1571 (20 000 391. (I (7 — — — — 3
/o 220922! 16.61 (‘.4 .01 SAl ((K DATA p PCI. 6 I/OS?
2* 2/09247 p 7.2’. 144.41 SAl ((K DATA I PCI. S I/MOP
30 4141 (0(6! p6 .0’. p45 .31 ~*l ((A DATA I MOM-S (COOF 01)
31 2/(o~~~ 57.1.’. (*2.91 Sal (IN DA TA I (‘CI. A ((ISP
341 /2(5372 11.0’. (46.11 II 2 5 7.30 4190 45 /20 lAO —  — 9.41 294 (2 12 — — — —
33 222023/ (1 ,29 145.36 SAT 113.5/3.5 /DI.0/24HHS) PCI. 6 I/ISP
3. 2412,2.7 p 7.7’. p46.41 SAl IT3.S/3.5 /DI.OI24HUSI PC’. 6 I/ISP
35 /4125447 37.514 146.36 9 5 ~0 704 (0 ‘.0 200 15 — — — 900 /971 (5 p 
30 22/7401 p7.9’. (47.61 SAl (14.0/4.0 /DP.b/2311.4S1 #004-5 (COAT OI (
37 2222377 11.9’. (46.51 SAl ((H DATA I (‘CI’ 5 I/OS?
.30 230905? 19.69 1*7.01 SAl  ((Il DATA I (‘Cl. 4 I/OS?
311 210900./ p9.4’. ~ol.0( 5A T (5(1 DMA I (‘CI- 6 ((lISP
41.) 2309377 30.69 p47.46 5*1 (flI DATA I (‘CI. 6 I/OS?
4( 4130942/ 14.6’. (.0.41 SAl ((Il DATA p 0004-5 (CONF OI)
441 / 3/0087 71.111 14 1(76 1 SAl  (T4 .5/4.9 /D1.A/24H145p PCI. 2 ((ISP
43 2320067 70.011 ~3o.~

( *21 (IV 064*. ) (‘C.. 8 I/ISP’
44 /3/2131 21.2’. ISa-Ol SAT P IN DATA I Pc’. 6 (lISP
45 2 ’ .A34p 7  71.3’. (01.71 P (0 /0 700 3410 16 /40 00 35 220 (00 967 204.1 16 P2 CIIIC 30 7
06 2400407 72.9’. 152.16 5* 1 ( (K I /A la  P (‘C’. 6 ((‘ISP
47 2400~ 4J 22.6’. 5541.91 SAP ((Ii DA IA I PCI. 4 I/MOP
‘.0 24Io4~~i 23.0’. p52.40 Sal ((Il I /ATa I P). ). 4 I/ISP
49 241036/ 2.0,01.0 (541.31 SAP 1(11 DATA P 801(4-5 (COOT 01)
so 2.Isooz 24.2’. (33.71 P 5 2 7130 4100 93 200 .0 — — — 9641 /76 /0 1/ Cl’4C 50 0
sI /4(’4’.47 74.09 (53.06 *21 (1S.0/’..O /1)lI.91280051 PC’. 3 ((‘ISP
641 24(9497 74.69 153.61 5*1 ((11 0010 I (‘CI. 2 1*59
53 /441~ 577 73.2’. (54.51 SAl (III ((ATA I PC’. I ((OSP
s’. 2423(57 ~,3.4’. (*2.51 Sal P 19.0/4.0 / I pIl5p 8004-S (COO T 01)
Sb 2s/37..1 73.5’. 554.41 ~al ((N DATO I PCI. I I/ISP
36 200(06! 26.011 p54 .471 Sal 1(0 (IOTA I PC’. I I/ISP
51 /S0p0’./ 23.39 p54.61 SAl 114.5/4.5 / / lIMO) PCI. 2 I/ISP
50 230233/ 25.0’. p54.41 P 3 41 700 2110 90 (00 10 00 90 p~ 

1.145 251 /1 U C(IIC (0 14
5’. 260934? p1 .3’. p3,.~ t 5*1 1(0 DATA p PC’. 2 I/ISP
60 230037/ 76.1’. p~~~.’.t SAl Pill DAT A I PC’. 2 ((iSP
81 25(0047 77,0’. (35.36 SAl ((0 I/Ala P PC’. I I/ISP
6/ 25(0(3/ 76.611 (35.51 5A l (II DATA p #004—5 (CalIF O1(
63 2553777 77.4’. 135.06 sAl PIll DATA I PC’. 2 IONS?
64 2503407 77.2’. 153.0€ Sal (IN DATA P PC’. 2 I/MS?
65 25(932? 20.6’. 133-91 SAl ((V DAT o P PCI. 2 (1051’
66 4151932! 70.0’. p36.271 SA l ((IA DATA I PC’. 41 I/ISP
67 232157? 20.79 P56.21 SA l (II OA Ia I PCI. 2 UOSP
00 /5223n41 70.7’. p5~ .(1 SAl (T5.0/5.a /5 /~3H(l5( N0U-5 (COOl 01)
69 2522417 20,7’. p56.46 SAl (TA.5/3 .,, / / HIPS) PCI. I I/OS?
70 260044 2 79.2’. p36.36 SAl  (II DATA p PC’. 2 I/050’
11 2600,02 29,4’. (36.86 SAT (14.0/4.s-/AA.9/2.HI(SI PCI. 2 (1.4$?
,~ /604leZ 11.5’. p57.4 1 SA l  ( (N DA TA P PC’. 2 I/ISP
Ii 260030/ 34.0’. 151.21 Sal ((P DATA I PCI. 6 (1051’
14 260923? 11.9’. p571,71 SAT ((N OA TA p PCI. S ((lISP
15 26,93)7  10.0 14 109.01 SAl ((II DATA I N004-5 (COOT 01)
10 2009;’., 40.9’. (30.11 SAl (IN DATA I PC’. s uosp
7? 26 (3 377  0/ .O’l p61.16 SAl IlK DATA I PCI. * (015.1’
771 /62(577 17.29 (54.36 SAl (13.0/3.5 101.5/23140SP PC’. 71 I/ISP
79 262253? 30.7’. (64.41 5*1 PIN DATA p (‘CI. 6 ((lISP
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!YPIIO0N -PEA ’.
(‘(0 PQS(i((Il(3 lol l C C1.011t 1115. (A

(200/ 20 (ILl ID I/VI Z A, ‘.1.19
000 1.1(15 0*1 0(15 1365 M III III l’US(l

(‘(0 (‘(A 61.C0! (‘(8 (‘(.1 191. .1*) SI-I. 0(1111 Ml’. 700*3 LVI 1,1 UPlI1IP— III. I/I- IS’.
‘.0. 1 11.6 (‘05(1 CAl IIAI—ME l LII I/jO III 1(1110 Il’.4 VII. 0(16 (1114 SIP 1113! Il/lU rooM AIIUI, I/la (OAIPAII ‘.110..

I 28252,2 7.3’. (71.91 SAl (P 0/ 0 I / 141151 PCI S ((ISP

41 29/137! p2.2’. p69.91 SAl IT 0/ 11 /3 /414111151 PC,, 6 111(51’
3 262(372 p3.6’. p63.11 SAl II 0/ A /S /24llIlSp PC’. 5 I/ISP
4 27003(/ p5.8’. (6A.36 Sal 1(0 DATA P (‘Cl. 6 I/MSP
o /723v7/ p7 .09 p69-lI Sal (1l.5/(.S / / HAS) 800.8-S ( CONT O1)
6 /7231’? p 7.S’. (50.31 SAP (11.0/1.0 /D(.A1250415( I’l l. S I/INS?
2 20092(/ (9.(’d p57.’.l SAl ((N (lab P PCI’ S .3050’
a 290921! p0.0’. 156.31 SAl ((V DATA P (‘C” 6 11159
‘11 2009557 39.111 551.01 581 (Ill I/Ala P (‘CI. S ((MOP
(0 /00954? 10.011 (51.11 SAl ((0 DATa P 1058.0-S (COOT 01)
(I /01254/ 19.611 (Sb.91 Sal Ill DATA I PC’. S WISP’
(2 /02077/ 20.09 166.31 SAl (I3.0/3~ o / / 11151 (‘CI. 0 (lISP
(3 202021? .yO.P9 p56.61 SAl (13.0/0.0 I / 111151 PCI. 3 (lISP
II. 2072107 26,1’. 156.11 Sal P13.0/3.0 /D1.9/2JlINSp 11004-5 (COOT 01)
IS 20/226/ 70.0’. (36.31 SAl (Ill DAla P PCI. 6 I/MOO’
1’. 247244/ po. (’. p56.371 SAP ((A UA la I (‘CI. A ((OS?
(7 290511/ 70.1(9 (56.1.1 P~ 2 5 55011 3410 P9 /10 25 69 300 70 1100 — 2S /4 CIIC 30
(A /90904! 20.4-0 156.51 SAP 1(0 I/AlA P PCI 6 ((ISP
19 290905.’ 70.9’. (50.371 SAl (IN I/Ala I (‘CI 5 (IISI’
4113 *4090..) 73,114 SSb.7E Sb! SIll 11810 P (‘C’. 6 ((ISP
21 200911/ 20.1’. 150.111 SAl 1)0 DATA P 8004-5 (COOT 01)
2/ /9(237? P1.5-S (‘.6.76 SAl ((Il DATA P PCI. 6 P305?
41.1 291731? /1.4’. p56.41 S OP (III DATA I (‘CI. 6 U~4SP2. 29P4S~ / 71.7’. (716.11 (‘ 5 II 7011 24(1 72 (50 IS — — — 9141 29~ 16 13 C(IIC 30
41’. 01(410011/ 72.1’. 157.51 SAl 11 3.5/1,5 II/A,a/j4HlSp PCI. S I/ISP
/6 29/00...’ p2.89 (57.41 SAP lTi.0/i.O /5 .24H*2I PCI, • I/MSP
/7 419/p87~ 77~ 99 (‘.7.66 SAl Pill DATA I PCI. 5 (lISP
2~ /0232 .p / 74.1’. (51.31 1.8) (14.0/8.0 /D(.Il/2514I1S1 8004-S ( COAT 01)
/9 30011./ 73.2’. 1*2.21 SAP (IN DATA P PCI- 6 I/ISP
30 300307/ ?3.2’d (57.31 .1 2 S 100 /441 10 2211 50 .5 2/0 45 970 290 IS ( O — ~~~~~~~~ 3
31 300A47~ 74.6’. p50.’.l Sal (T

~ (IOTA P PCI’ 6 (IOSP
341 300.141/ 74.39 p710.31 S*l (IV DATA p ‘C,. S I/ISP
33 30101’.? 24.23 p54.’.l SAl III I/ala p PCI. 1 I/ISP
34 3010247 ,4.5’. 159.16 Sal lIP DATA I 8DM-S (NO COOT)
35 3(((43p/ /3.99 157.11 SaP 1(0 DATa I PCI. S I/ISP
36 30140(7 25.51 139.26 SAl ((II I/Al ’. p I’Ll. 6 ((.451.
3? 30(944! 74.0’. 151.11 SAT (Tl.O/41.V /82.5/24H.4SP PCI. 3 I/OS?
30 30194.42 p3_ IN’. (51.21 SAl I(/.O/3.o—/61.0/24HHSI PCI, A 4.1115?
39 30/2*27 24.9’. 556.31 581 ((11 ~ 8l& p (‘CI. 4 (lISP
46 3023457 23.89 156.36 SAl (17.0/4.0 /041.A/74HNSP #OU-5 (COAT 01)
41 31 11107/ 24.29 130.11 SAP ((II DATA PC’. 3 ((lISP
441 3101*72 74.2’. 336.96 SAP (12.3/7.6-/ / HIS) (‘CII 4 I/ISP
43 310030/ 74,4’. 154.171 SAl ((II DATA p PCI. 4 ((ISP
4. 31003oF p4.0’. p54.41 SAP (IA DATA I PCI. 4 011*2
45 310934? 24.9’. 154.01 SAT PI ll DATA I PCI. 6 I/ISP
46 3(0943? 70.3’. p53.71 SAl ((II DATA I #02.0-5 (COOT 02)
41 JIP34a7 23.19 (33. 11 501 ((71 I/al, p I’Ll, 6 I/ISP
40 31/p (77 75.4’. p49.91 SAl IT2,5//~ 5 / / 111151 PCI. 3 11059
411 3(411111 75.8’. (5o.41 SAP (1 0,1.0 /P.l.U/2511I4S1 PCI. 3 UNS?
60 3(2467/ 76.1’. (49.31 SA( (32.5/7~ O /5 #2411145) #004-5 (CalIF 01)
SI 0100397 25.5’. (41.01 SAl (Ill DATA P #004-S (COOT 01)
641 01104’.? 26.39 146.31 SAl ((11 DATA P “C 4 I/ISP
53 0(41056? 76.6’. (AS-St SAl (13,5/3_5 IDI.0/24HHSI PC’. I I/ISP
54 0(23237 76.5’. I4b.p ( SAl 112.0/7,0 / I 11151 (‘C’. 3 I/ISP
55 0/0200, 76.99 140.11 SAl (Ill DATA I PC’. S I/ISP
56 020.0371 77.3’. (40.471 SAl (pV DATA I PC” 6 (liSP
SI 020430/ 76.9’. 146.91 SAl (IN DATA P PCI. S (lISP
34 0/10071 27.0’. (411-471 SAl (IN 0818 I PCI. ‘, I/ISP
‘.9 04110177 26.0’. p47-01 SAl (IA DATA I #004-S (CaN T 02)
00 02(4507 71.09 p.b-’.1 SAl ((II ((Ala p VI’. 6 I/OS?
61 02(430/ 26.414 (46.36 SAP (II. DATA p PCI. 3 (((ISP
041 *22039/ 77.3’. (46.71 SAl (11.0/2.0 /01.0/2IPVVS1 .‘C’. 4 I/ISP
63 02/039? 71.1’. 146.1€ SAP ((K (IATA I (‘CI. 3 I/ISP
6’. 02/2397 77.0’. p4b.,C Sal (Ill DATA P (‘Cl. 3 ((ISP
65 022331? 21.301 140-At SAl lgR OA IA p cC.. 3 I.IMSP
66 0300757 27.9’. (47.01 SAT 1(0*4-5 (CaNT 01)
67 0341517 /6.1011 lAb-SE SAl ((II I/ATA I .‘I~. 3 I/ISP
s0 0309(012 26.19 146.171 Sal (III DATA I PCI. 3 I/ISP
411 03942~~7 38.511 (45.~( 57.1 1.30 11816 1 PCI. 6 UMSP
70 030471? 26.)’. (46.171 SAP 1)0 DATA P (‘CI. 3 UHSP
II 03/33(7 74.911 1,3.36 SAl PIN DATA I PCI. 3 I/ISP
SO 04l03~ 7 74~~pI, 141.31 5AP ((K DATA p PCI. 3 I/lISP
13 0423077 73.6’. 139.21 SAl ((0 I/AlA I (‘CI’ 3 (lOS?
1. 0500(97 73.7’. p34.51 SaT 1(11 DATa I (‘CI. 3 I/lISP
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IYP.I00N PUN
(‘IA PDSI!jOlaS Toll CYCLUN1 ‘.0. (‘1

06001 06 NUll TO oOouZ I! 1107
MAO 01(5 NAO 005 005 MI’. III PUS(T

(IA (‘IA ACCI1T F (A FIT LVI UIIIO OIl.. a (No NI’ . POOMO 1.01 III 01(1’.. LVI. 11+ 0501
501. 11sF POSp 1 COT MAO—ME T 1.01. DIll VII. MAP. 101111 011 111411 AIlS SIt’ 1161 TI/ID (‘DIM IA P P U ’ .  (Pp. AA (JA (1 ‘.00(1

I 0321557 7.2’. 156,11 SAP (T 0/ 0 I / 19(51 PCI. 5 #0*4.5
41 0809047 6.4’. 154.51 SAP (((4 DATA P PCI. 6 I/ISP
-P U4I 03p7 0.11’. p53 41 SAT 1(1 I/AlA P PCI, S 1(004-S
0 0414(57 9.2’I 153.21 SAP ((N DATA P (‘C’- 5 (105?
S 0.20047 p0.19 1541.171 SaP (12.0/2. 13 I I 111451 (‘CI- S ((OS?
6 0821337 p0.3’. (51,111 SAT ((I DATA p pc.. 6 1(0*4-4
I 042250/ 9.4.1 133.11 11 5 (2 (11(10 300 311 /30 ((5 /0 740 20 11(01 — 77 22 — — - 2
41 0441)097 9.3’. (33.11 581 ((N DATA p PCI. S P1004-S
9 0S0I1SZ 9.9,0 (52.51 SAl I(P DATA I I’Ll. 5 LIMO?
(0 060048? p 1,0’. (S/.91 SAl (IN DATA I (‘CII 6 ((lISP
(( 0S09417 (1.011 (341.41 SAP ((I DATA P PCI. 6 #004-5
(41 0313377 11.211 1541.471 SAl ((N DATA P PCI. 5 ((ISP
(3 03/12.? 10.S’. 153.91 ~A l (17.0/2.0 / I 111151 PC’. 6 #004-S
1. 0322(92 31. ?’. p59.571 SAT 171,41/1,0 / / Hap5p #004-S (COAT 02)
(6 069041/ I(.

~~’. isi.N1 I’ 5 20 (1(04 4160 41’. (00 511 05 P00 30 1.104 — /4 41 3
(6 060040? l0.~~S p5 3.371 SA l ((0 DATA P PC’. 5 ((ISP
(7  060 113? (0.0” (33.11 (‘ 5 40 700 411, 20 (30 (20 /5 (80 50 9911 30’ (P I 
IS 0604297 ((.2’. 153.(1 SAl  ((a DATA I (‘C’. 6 ((05?
IV 060079/ (1,0’. p3/..E 541 III I/Ala I PlC.. 6 I/IsP
410 O6lVIo/ II.)’. pS~ .o71 Sal ((I DATA I PC’. S #004-S
/1 061102/ (1.0’. pSo.o1 SAT ((II DATA I IIOAA-5 (COAT 02)
741 061339? 31.4’. 331.31 SAP ((N DATA I PCI 5 I/ISP
03 V6I5In~ p1.4’. 151.11 I~ (0 5 700 ISA 50 50 23 — — 994 30~ IN (I 1p.PP N—S (50(0
24 062036? ((.3-a 131.86 P A 2 70A (/0 30 60 50 35 3611 IA 9941 30’ IA p 8
0’. 062(127 p/.V’l (60.971 SAP 1T3.0/),., / / INllSp PC.- 3 I/ISP
06 0641330? 141,0’. 1511.36 SAl (13.0/3.0 ID/.0/2’$HNSp #0*4-5 (COAT 01)
X l 064133’.’ p41,01 p50.41 Sal PIll DATA P PCI’ S 8004-S
IA 070041(2 p2.2’. p5,. (( SAl ((II DATA I (‘CI. 3 I/OSP
7(1 070230/ (2.4’. (35.46 l~ 5 S 7011 .04.? 25 290 30 OS 790 30 9110 30’ 10 13 CIII 741 5
00 070932, (2.A’a 149-471 I’ 3 5 700 60 35 30 /5 — — — .941 j~ o 17 1 5
A l 0109342 (7,9’. (411.471 SAl ((V DATA P PC’. 3 (lISP
32 0110131 p41.89 149.21 SAP PI ll I/Ala p PCI. 5 8004-S
33 07(32;, p3.0’. (40.871 SAP (Ill DATA P PC’. 5 ((059
3’. 0 7(300? p2. 7’. (40.91 P IS (0 700 40 40 2811 ~~~ — — — 9.15 30 (. 1( — — — —
35 0720557 p3.1-s p47.61 SAl (04,0/4.0 /01.U/24IIIISP PC’. S ((ISP
30 0721147 (3.011 147.371 P 14 Ii b A  (0 40 330 20 — — — 9(1(1 294 14 p 
31 01/7417 12.9’. (47,66 SAl (73,(1/3,Q /5 /73141151 #004-S (COAT 01)
30 072731? p3.2’. 141.31 5A 1 (((P P387* I PCI’ 6 8004-5
310 00001117 (3,29 106.91 IlIUM — 7581. CENT POOR FIX — — — — (3.6’. 144.91
40 00053S? 13.3’. 147.1171 L000 — (‘$711 CENT POOR FIX — — — — p3.0’. (98.111
41 080 1(07 P 3.39 146.71 IPIUN — 105 SPIRAL OVERLAY EYE FAIR FIT 70% WALL CLX CIRL 025 NIPPY 270/13 501.6 CLII ~P71ll SE — (3.64 144.91 —42 9803357 13.3’. 366.56 11DM — EYE 100 5ppj GOOD FIX C(RC 520 00% WALL CLX . — — 13,611 (48 ’lE
‘.3 0807*3? 13.0’ (47-Il SAl (08.0/4.0 / / (9(51 PCI’ 6 ((059
411 0802041 33.3’.  147.51 SAl 1(11 I /Ala I PC’. S I/ISP’
*2 080204? p3.3’ . (‘.7.41 SA l (14.0/4, 0 I / (11151 PC’. I ((ISP
46 0002102 13.3’. 146.36 1(1.18 — (TI IT DIG SPR1 lAIR FIX CIRC 020 80% WALL CLX) — — — )3~ b’. 144.971 —
4) 0007347 13.3’. (46,41 11(00 — EYE 10 DIG SPRI FAIR FIX C(RC 520 000 WALL CIX . — ~~~~~ (11..’Ol —
411 080734? 13.2’. 146-SI P 2 3 7010 410 33 238 1A •6 270 SO 901 09’ 1/ 11 — . .
69 0403107 P3.3’. (68.38 11(101 — EYE 10 DIG SP0L FAIN FIX LINE 020 77% 001.1 CLX — — — P3.0’. (48.91 —

‘.6 0003337 p3.311 146.21 1111PM — EYE 12° SPRL FAIR TIX CIRC 015 00% WALl CLX — — — — P3.0’. (44.91
51 0804107 p 3.3’. 146.11 L1U01 — EYE (0° SPRP. FAIR 1(0 C(RC XIS 10% WALL CIX . . — — (3.6’. p44.91
52 080434? p3 So 146.571 L0I/fl — EYE 15° SF01 FAIR FIT C(RC 020 60% WALl CLX — — — 13.6’. (84,101 —
53 00(1510/ p3.2’. (411.01 1.1(10 — EYE 10° SPRL 6000 FIX CIRC 012 80% WALL CLX . . . — (3.6’. 144.111 —5. 08053’..’ 13.2’. (43.01 11110 — EYE j50 5101 FAIR FIX CIRC 010 70% WALL CLX — — — 13.6’. 144.111 —
53 0804(07 p3.2’. 145.071 11100 — (YE 10° SPRL FAIR FIX C(RC DIX 100% WAIL CLX — ‘ — — 13.611 (44.91 —

‘.0 0004311/ p3.29 p46.71 1156 — EYE 10° SPN. GOOD FIX ClOt 013 90% WALL CLII ‘ — — (3.00 14A.VI —

‘.7 000115/ 13.2’. (83.31 I~ DI — 171 100 SIN. FAIR TIP CIRC 015 70% WALL CLX — — — (3.6’. (44.111 —
59 000734/ 13,211 146.51 1(11,0 — EYE 10° SPRI. FAIR TI! C(RC 015 70% WALl CLX — — . — 13.611 (44,91 —59 00(10(4/ (3,311 143.98 111130 — EYE (00 5901 GOOD FIX tIRE 015 — . — — 13.601 (44.111 —6A 000031/ 13.311 (45.31 P 2 3 700 /10 44 P49 30 — ‘ — 971 410w (4 (( — . . —
61 000835? p3.4 11 145.41 11101 — EYE 10° SPR1 GOOD FIX C (RC 010 — — — 13.6’. 144.41 —
041 0809)0! (.0.4’. 145.371 111001 • EYE 10° 5181. 0000 FIX CIRC 010 . — (3.011 (44,106 —63 04109357 p 3.5’. 146.31 11108 — EYE p~

0 SPRP. 6000 FIX CIRC D12 • • — 13,6’. 144.46 —
64 0009371 13.4’. (05.11 SAl ( (A  DATA I PCI. 3 I/ISP
6’. 005,357 p 3.5’. p44.91 11100 • EYE GOOD FIX C(RC DIV 87% WALL CLII EYE 00EV 8 TORI GI.~ — ‘ (3.6’. (44.31 —
66 001100? p3.5’. 144.1(71 111(10 — EYE 6000 FIX CIRC 5(8 900 WAIL CLII (YE CENTER OVER G()451 — — — — I3.~ $ 346.101 —
61 00 1(20? p3.5’. (44.71 SAT (IN DATA P NOAA—5
60 00(1307 )3.311 (44.91 SAl  ((0 (1818 I 8004-5 (CalIF 01)
89 041j357 p3.3’. p68.86 1111.10 — EYE 10° SPRL OVRL*Y FAIR FIX — — — — 13-b’. p44.971 —
10 0M 12057 p3.6’. (44.91 IlIUM — EYE GOOD TIX D22 80% WAL L CLX) — — (3.0’. (44.111
TI IA (2357 (3.4’. 344.41 1000 — 117 GOOD F(X ClOt 020 60% WALL CLII 0918 SO — . — — (3.0’. P84.91 —
741 00(30’.? p3.7’. 144,471 10.30 — (71 6000 FIX (LIP AXIS 2S/IS 60% WALL CLX 09(8 SE — . — — 13.0’. (48.96 —
23 0913337 (3,7’. p44.31 4.11DM — EYE GOOD FIT CIRC 022 70% WALL CLX OPE8 1 — — — (3.6’. (44.91 —14 0014(0? p3.7’. (44.01 II1UN — EYE GOOD FIX C(RC 010 70% WALL CLII 09(8 1 — . — — (3.6’. (84.111 —75 O8l~~~’.2 p3,6’. 143-’.l 5*1 PIN DATA P PCI. S ((059

~6 091S351 p3.79 p43.771 II((I — (YE GOOD FIX lIlT 25/18 800 WALL CLX - — — — 13,801 164.100
1? 0911,35? p3.8’. p43 371 LION — EYE GOOD F(X 1119 40(5 30/20 60% 581.1 LID — — — — (3.0’. (44.01 —
10 OWl 1357 (3.7’. (43.11 11100 — 171 GOOD FIT (LIP AXIS 25/IS 10% WALL CLX — — . — p3.6’. 144.11
29 0019107 (3.911 p./.111 1114,11 — EYE GOOD FIX ELIP AXIS 25/17 10% WALl. CID — — — — (3.511 184.91 —
WA 001931(/ p3,8’. (40.71 1.100 — (YE GOOD FIX ELIP AXIS 25/IS 70% WA LL CLD . — . . p3.0’. (48.111
Al OR2o3’.l p 3.8’. (42.51 4.IUW — (YE FAIR T(X 020 400 WALL CLX — . — — (3.0’. (44, 101 —
97 00/03011 p3,911 (42.31 SAT (TS.0/5,0 /DI.4/24101S1 PC’. I I/ISP
03 00/2(4? p3.9’. 147.21 101)0 — (YE FAIR FIX C(RC 020 40% WALL CLII — — . — .1.611 (44.91 . —
84 002235/ 34.0 ’ .  (42.01 11101 — (YE FAIR FIX CIRC 020 50% WALL CLX . — — — p3.oI. p48.91 —
89 08/310/ (4.011 141.81 SAl PlO DATA p pc.. I 80*4-4
Rb 002330, 14.3’. p42.31 541 (14.3/4.5 /OP.’./4151(.ASP #0*9-5 (COOT 01)
WI 0900847 p4.0’ . (41.66 SAl (III I/Ala I PC’. p #044-5
40 090(48/  p4.0’ . (41.21 SAl PYS.A/5,A / / ((ISP (‘CII I (lISP

~V OV (1(m07 14.011 161.18 SAP (05.0/S.D /DI.A124,IIl5p PCI I/OS?
IN 09073V2 p4.2’. (411.91 P 2 3 700 (09 91 120 P0 II , 360 A 939 230 (A (3  ElIOt 0 (V
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91 0909(91 p4.2’ . (39.91 5Al ((II D ATA P PCI 6 (lISP
9/ 090928/ P4.49 p3~~.7E SAT (II DATA I PC’. 6 (lISP
113 091044? 34.6’. (30.01 SA l (III .)AIA P PCII P 0044-5
‘(4 091048? 13.7’. p 38.971 5A 1 (Ill PIATA I #004—S (CaNT 02)
90 010(4201 14.8’. 131.01 563 1111 DATA I (‘CII ( ((ISP
‘(0 0914702 14.8’. 137.91 SAl (pIP DATA 1 PC’. ( (((IS?
97 09(4387 p3.9’. p43.91 P 7 S 700 III 64 2110 410 — • 9141 204 (6 (1 h O C  23
(10 0922021 (5.29 (36.01 SAl (T6.0/II.A /OI.A/?SII(ISI PC’. I I/ISP
IA 092202/ p5.1’. (35.81 5*1 (16.0/4.0 /DI, a/~~p ,NP5p PC’. I I/IS?
(00 0923202 (5.0’. 135.76 SAl l (R DATa I PC’. I 8044-5
181 (00011/ (4.9’. p35.471 SAl ((II DATa P PC’. I 8044-4
(0/ (00110? (4.311 p35,21 SAT 1T6 ,Q/6 ,8 /DP.3/7SIIISP #004-S (COO T 02)
(03 10012,? (4.9’. (33.46 5A1 1111 D A T A  P P~C’- 

I ((ISP
104 1003(0/ p5 .29 (34.71 SAP ((0 DATA I PC’. P ((ISP
103 (00320? 14.0’. (34.81 P 2 3 790 5A 118 290 414 1410 290 29 .129 241 (8 (S LIIIC 30
106 10(044? P4.0’. (33.41 5A1 PIN DATA P (‘C’. 1 OIS?
(07 10(0o.#L 14.911 133.66 5*1 ((0 DATA p .‘C~

. I ((ISP
(00 1010442 ( 4 .9’. (33.61 SAP PIN DATA P PCI~ I ((IS?
119 (01 (58? p4.9’. (33.p1 SAl 118 DATA P PC’. I 0044—5
(PU 10(2 00? (4 .9’. (341.91 5*1 1(1 DATA P #044-5 (COOT OX)
((I 10(410/ p5,0’. 132.71 SAl 1111 DATA P PC’. I (1.15?
((2 10(3207 14 .51 (341,71 P 5 5 YOU 3211 93 200 20 — — — 9(11 230 IT (3 6110 Il—S 49139 I?
113 (021407 (4.7’. p31.771 SAl (T6.S/4.S /DA. 3/Z4MMSP PC’. I (((ISP
1(4 (021.3? p 8 ,7’. 131.31 SAY (T6.5/6.S—/ Du.,/24dISp PC’. I (lISP
((5 1041313? p4,8’. (31.61 sAl (II DATA P PC’. ( 8DA.A-4
((6 110026? p4 ,9’. (31,36 SAT (T6.5/4.5 /DII.6/Z3IIISI lI0*A-5 (CaNT 02)
117 1100327 (4 .0’. (31.371 ~A l  13R DATA I PCI. I #094-5
((0 (1*125371 (4.911 (31.01 ~A1 ((N DATA I PCI. 1 ((M501
11 11 110233/ 14.8’. 131.01 ~A l  ((0 DATA P PCI. ( (lISP
I/U 11 0345? (4 .7’. 131.11 I’ S 5 708 5(1 p03 3(0 40 46 320 159 ‘(26 24 (6 (3 ILI

~ ‘.—S 33130 p~
121 111 027? p4,7’. (30.31 SAT (PR DATA P PC’. 1 I/ISP
(22 11(0277 (4,8’. (30,31 SAl ((Il DATA P PC’. 1 11059
P23 111(12/ p4,7’ .  (3*1,11 SAl (IN DATA p pC’. I NOAA-S
124 1 (11181 14.811 129,11 5*3 ((0 I/AlA P 8094-5 (CalIF 01)
(23 1(15107 (4.6’. (30.01 P 2 41 700 35(1 113 260 79 — — — 939 230 10 (3 11(0 1—0 33(1’. I,,
P26 (1(5347 34.1’. (79.071 SA l ((N DATA p PC’. I ((ISP
1/7 1I(S3~ 7 (4 ,3’. p29.71 SAT PIN DATA P PC’. I I/.ISP
120 1(2033? (4,6’. 129.471 P 2 7 700 2(1 92 260 39 — 940 250 P7 (2 lp.X (’ SW—Nt 231410 14
P2*1 112124? p4,7’. 120.871 SAT ((N DATA I PCI. I ((MSP
130 (12p70? P4,9’. 129.01 5*1 (03,9/6.5 /U1.Il/24P,MS1 PCI. I UOSP
131 1123107 14,4’. I2e.91 SAT (P5.0/6.0 /bP.072SIIIIS1 PCI. 3 (lISP
1 311 (P23427 14.8’. (24.771 SAT (15,3/4.0 /W1,0/231IIPSp #QU-S (CalIF 01)
133 ((234’ .? p4 .7 .p 129,11 5*1 (79.0/6,0 / / (IAISp PCI. 3 #004-S
1)4 (200002 p4.8’ . (20,81 SAl ((8 DATA I 8094-4
(35 (20235? p4,74 (28.31 SAl (IN DATA P PEII 1 DM59
P36 (7023’.! P4 .8’. 171.471 SAT (75.0/5.0 / / IIMSp PC’. 3 I/ISP
li T 1/0235/ p4.611 12W.61 SAl (IV DATA p PC’. I I/ISP
138 120300? (4.6’. p2i .~ E P 3 5 709 4(1 90 320 60 (PU 410 12 94A 4151 17 p5 CIIIC 2(3 (S
(39 1201131? 14.5’. p27.971 p 3 5 700 130 9S 30 10 90 40 40 940 23’ (1 1 
(40 121010? (6,0’. p27.471 SAT ((N I/Ala p PC’. 3 I/ISP
141 12 (2241 (4.711 1211(71 301 (OR DATA I PC’. 3 ((044-5
(4/ (2(23”? 14.44 127.06 SAT (IN DATA p #004-5 (COOT 01)
143 12(516? p6.6’. (26.71 $Al ((A DATA P PCI. 3 (lISP
144 (2( 317? (4,39 126.771 SAT ( (A  DATA P ?C’. 3 UNSP
(45 1215477 14 ,4’. 176.61 P 5 3 700 (IV 100 340 103 — — — 9311 4156 (6 P3 CT’~~ (3 II.
146 (22030? 14,34 (20.01 P 5 5 TOO 70 35 340 (0 — — — 9341 415A IV lb C l - C  PS lb
141 (410732? 14.49 (25.61 383 (13,9/3.0 / / PINS) PCI, I P3059
(40 1222327 (4.3’. 325.71 SAl (15.0/5,9 /5 /23M05p PC’. P ((ISP
0410 (22308/ p4.0’. )2b.~ 71 118110 — 2070/  —  ‘ 14.l’. P03.01 —
(SW 131934? 14.9’. (25.571 SAl 115.0/5.5 /0U.5/ZS$IS1 #044-S (CalIF 01)
PSI 130100/ (4.89 124.11 10118 — EYE 100% CONCENTRIC I8#EN 022/001(0 028  — ‘  (4.3’. 107.71 —
05/ 130101? p4 .3’. 125.11 SAl ((N DATA P PCI. I #004-5
133 130369? p4.7’. p24.71 111130 • EYE ITO! CO8C(#TRIC 1101(8 014/OUTER 020  . .  14.3’. (07.71 —(34 (30306? 34,1’. 124,471 P 2 2 790 20 II 240 30 65 2911 75 93A /40 (8 (S CINC 10 p p
135 (30490? (4,711 p24-SE 1101 — EYE 100% CONCENTRIC INIIER 012/0111(0 028  —   I..3’. P07.771 —(56 (30300? 14.7’. 124.32 111001 • lYE 80% C(RC 09(8 0)11 INNER 10/OIlER 30 . .   (4,34 (417,771 —037 (30600? 14.711 124.371 111130 — 10522 —   14.1’. (03.91 —ISO (3011002 p4.7’. (24.11 4.01.10 — (0522 1.’. 103.971 —
139 P300092 (4.611 (23,871 L01001 — 10522  •   14.1’. (413.01 —(60 P300997 p4 .7’. 124.071 4.11(10 — EYE ITO! CIOC DIX 80VG 01911 11 ITS  —   P6.6’. P20.31 —161 130836? 14.5’. 23.71 p 2 2 700 IPA 94 20 10 P416 40 30 1124 2441 PA PS CIOC P8 P1(67 131000? P4.6M (23.62 111110 — 10522 —   (4 .1’. 103.01 —163 (3(1347 (4.6’. 123.41 SAT (DI DATA P PC’. P ((OSP(64 131(4”? p 4.4’. (23-41 5*1 ((N DATA P PC” I #044-5
P65 (3(2007 14.7’. 123.31 1013(1 — 103(1  —   P..(’. (03,01 —(66 03(200? p4,84 (23.4 1 4.008 — 1078/  —   P6.311 1/0,61 —16? 1313002 (4,6’. 122.971 111(101 — 103(1 . .  (4.1’. P413.971 —(601 (3(300? p4.7’ .  (73.31 P.000 — (0382  —   16.3’. I€o.61 —P69 13(4407 (4,7’. 123.171 4.011101 — (0373  —   16.3’. P00.66170 13(430? 14.3’. 122.41 4.000 — PSSL 15° SPRL ROD 0511*7 • .   ps.o’. 1/0.61 —07( (3145112 P6.7’. (22-671 SAT (IN DATA P PC’. I ((ISP
17/ 13 (4592 14.711 122.71 sAT (IN DATA P PC’. I ((051
P73 P3P3~ oZ P4.7 ’ . (22.671 LVIII — 10323 —   (4~~P’. (03.01 —
174 13(3002 14.71 (22.871 110011 — 10372  ‘   16.311 (00.61 —ITS 131300? 14.6$ (22.871 LII/O — 9581 15° 0YRLAY  —   P5.0’. 100.61 —(74 (3(522? 14 .8’. 122,61 P 2 41 700 360 100 27* 30 — — — 93’ 2941 (9 II C((IC 6
(72 1316007 P4.7’. 322.471 1(0130 — 11321  —   14.1’. (/3.91 —PTA (314007 34.7’. 122.471 111110 — (0312  — •  P6,3’. £410.61 —(79 (3( e3 .7 p4 .1011 (21.971 LIII/M • PSBI EYE FAIR FIX 600 (LIP AXIS 10/5 800111 POlO   P5.41’. P00.66 —100 P31900? 14,9’. (241.01 LIPUN — (231/   16.3’. p00.61 —
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p op pIPQ J-~ 19.0~ 171.61 11110 — EYE 000(1 FIX 90% 041.1 d O  C(RC 06 1212  —  ‘ 15.0’. 121.61 —
P110 (3 7 0 0 0 ’  .5,0’. pjp.771 L ILIR — 1015/ 39 1/9.04 —P1113 (3/p..’., p9.0’. 121.,1 1111140 — 1011/  •   (6.3 ’. (410.61
P04 P 0/Plo, 15.99 (71.371 P.0(1W — P581. EYE 10° SPRL 008LAY POOR FIX CIRC DO EYE 70! FILLED  —  *5./’. P20.63 —
P.., P3//)’,/ IS.P’. p7P. (1 SAl (T4 . IP/ S .A—/WP. A / 24 lWl S p PCI. S 13154’
Ide (30)00, p5.0’. p71.01 LII/I — POOL CENT APP80X 120/29 FRaN ROW • .  P6.60 1/0.31
PA l 1.00(1/ 15.111 p74.671 sAP 115,0/5.5 ~S /~ 3I10Sp #064-5 (COOT 01)
IA’. P•U0(,/ (5.34 I2...71 SAl (IN DATA p 806*4
10” I’..IUV/ p5.2’. plo-Al 11100 — (060/  —   (0.31 111.671 —(5,1 P49107? p5 .41’. pP4.PE LII/I — (083/  —  P8.30 .00.66 —
Ill 1804 30 / P5.511 p111.91 LION — 9381 EYE 55PC1 800(61 II 10 •   16.60 P419.36 —
P.O 141.011 / 15.49 1p~~.)& LION • 1048/  • •  (6.3’. (/0, 671 —
l’lJ P.0.011/ 15.5’. pp,. 71 4.11(10 — 1153/  —   (4.31 (29.66 —
(04 I’.Ooil/ 15.9’. p(’..66 11130 — POOL CENT 351  —   16.601 p20.31 —
P99 (•0947/ 15.5’. p11.41 .1 5 S 700 P/A SI 39 2* 410 20 P20 95(6 3913 (4 (P  .  (9
IV. P41/ SI? pS.Oo ppe.11 SAT III 11*10 P 1(044-S
P97 1.1257/ 16.511 1 (0.11 SAl III DATA p lOU—S (COOT 02)
19’. p.(~~J’., p6,0’. ((0.31 I’ 2 5 290 140 64 40 1/0 — — — 11104 3113 13 12  •   20
(99 (4*621/ P5.0’. P P11./I SA P (II DA T A  p pc’~ 5 

((ISP
/ou 1.2047/ P 6.2’. pps,jE P 3 10 706 60 41 3/0 (33 — — — P004 3141 13 I 20
OIP ( (441719/ 10.3’. (10,11 SAl ((0 (lAb p (‘Cl. S 1.1159
200 (50050? (0.5’. ppo.’.l SAT (III DATA P (‘CI. 6 8044-4
4101 151.179/ (6,49 ((,,‘.E SAl (141.8/3., / / 111151 PCI. S IKIAA.5
410’ P509410/ p 7.1’. ((e.(71 P 5 5 790 190 Sb 60 P410 40 2WII 20 — 30! 13 PP 71110 bE—N. P50 0 21
2,19 1511/0/ p1.4’. 116.171 SAl ((N PlATO I (‘CI. S I/ISP
200 19(71.11, p7.l’i p(V-.E SAl ((I DATA P PC’. S NOAA-S
207 (9P2(s~ p 1.0.. p(8 21 SAl ((0 I/ATA I ~~ A— S (COOT 12)
20’. 151611,/ (8.3’. 12(1,11 SAl (IV DATA I PCII S ((ISP
209 1916757 p 1,09 (16.111 SAl Ill DA TA PC’. 6 ((ISP
2(0 151.0’., p 7 .7I. P411./I SAP ((II DATA P PCI. 6 ((054’
211 (521507 19 .511 1(11.21 ? 2 P5 700 020 23 90 £39 — • 9100 30’ (2 I 3 22
212 (541201? .9’. 12o.11 SAT ((8 DATA P PCI. 5 ((004’
713 160030? 0.11’. p21.56 ¶41 lT2.012.0 / / .owsp 8044-S (COOl 02)
2(4 P60045/ p9 .5-P p20.31 SAP 111.0/1.0 /111.6/254105) PC’. 3 8044-5
2(9 160238/ 70.311 120-96 P 2 410 700 040 II P60 415 00 260 (‘.0 99~ 30’ (2 1 22
216 160(06/ 70.0’. 120-071 3AI (Ill DATA P PCI. S ((ISP
111 (60308/ (9.9’. (20.41 SAl PTI.0/LQ / / I9ISP PC’. 5 UIISP
1110 16113431 20.611 (21-36 581 (PA P.8Y& PCi. 5 I/lISP
210 16112SF 70.84 p22.76 SAl ((N DATA p PC’. 5 1(1.0.4.5
2/A 16154117 71.0’. (20.971 SAT ((0 DATA p PC’. S I/ISP
2411 161540/ 7(.4 ’. (24.5* SAl 3(11 DATA P PC’. 5 114159
2241 P6 2(44/  71.3’. (24.91 SAP (II DATA p PCI. 5 11159
0413 6009051 25.8’. 535.16 541 015.0/1.0 /3 #73,30’up PC’. 5 0(41*-S
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• . Pl4*10 LUC Y
Fp A P09111035 6010 CVCLp,N1 ‘.0. /0

11080? 20 103 (0 (001.1 A l I/IC
MAO 03$ ‘.AX 0115 (105 MI’. Ill

FP* 1(0 ACCVY #1* #1- P (.91. .1710 591- 00110 1111 709”d 1-NI. 1Y1 ((.111’.. III. (iF 0511
lU. 3(06 POS(T CAT #69—ME T LVI. IPpI VII 1414 8114 VII. (606 1111., S(.P (40! (P/TO #000 !A PIUO 01* 1180*0 ‘.018,1

P 25084?, 6.7’. (76,5* SAP (PR DATA P (‘CI. 6 lOU-S
41 2321(8/ 7.19 (60.91 SAT (TI.0/p.3 / / lISP (‘Ci. 6 lOU—S
3 26091’.? 7.14 (60.471 SAl (II DATA I (‘CI. 8 01150
4 260934/ 0.31 (67.31 SAT PIN OATA P PC’. 6 #044-5
5 26/233? 7,79 (63.971 SAl (11.0/(.0 /5 /2SIIISP PC’. S 8044—5
0 270* 1(0/ 6.49 (00,31 SAl III DATA P PC’. 41044.5
I 27 (234? 6.79 P63,81 SAT ((N DATA P (‘CI. 6 ((050’
A 2741.17/ I,, ’P8 p61.91 SAl (T2.0/2.0 / / p1154 PC’. 4 ((ISP
*1 /72147/ 0.0-P 160.11 SAl ((N DATA P PCI. 5 804.4-5

P0 200111.? 7.41- 161.36. SAl ((I DATA p PCI. 3 3050
(P 2110800, 6.7’. (59.91 “ 2 /0 b A  30 45 300 20 118 3111 20 997 . 20 2 6 — — — —  p
(0 /11,1459/ 6.4’. 158.871 SAl PIN DATA P PC,, 6 I/ISP
p3 4100859/ 7.411 (57.71 SAP ((V DATA P (‘Ci. 6 ((ISP
I’. 2NP.~/4, 6.09 (511.21 SAP ((N DATA P PCi. 2 lOU-S
po 201 357/ 7.211 (36,66 SAT ((0 DATA I PCI. 6 (lISP
10 10135$? 7.(p (37.471 SAl ((N DATA P PCI. 6 711054’
(I 202009? 7.3’. 154-6E SAT (72.0/2.8 /5 /241115) PC,. 5 ((ISO
(0 /0/0001 6,4’. 1511.671 SAl (12.0/2,0 / / IIIPSP pCI. 6 ((ISP
(9 202734? 7.0’. p54.571 SAl (141.0/2,0 / / 14151 #044—5 (COOT 02)
41~ 41112259/ 6.6’. (55.(1 SAl ((I DATA P PCI. S 8DM-S
/1 29003’.? 6,5’. p56.71 SAT ((11 DATA I PC’. 4 ((ISP
20 2911327/ 7.6’. (54.111 P 4 6 700 (10 45 00 60 38 (09 10 5(03 359 (0 9 — . — P
03 41*1094p~ 0,6’. PSP.8L SAl PIN I/ATA P PC’. 6 (lISP
/4 29uA4// 8,30 (51.1* SAl (JR DATA P PC’. 6 ((ISP
79 41909392 0.5’. 151.1.71 SAP ((A DATA P PC’. 6 806*-S
2. 419094,? 7.0’. p3’..nI 541 ((A DATA P 80U-5 (cORT 03)
01 2913407 ‘0,0-. (5P.(1 ~A l ((II DATA p PC,, A ((ISP
/8 29012’.? 0.7, p4N.’.I SAl (12.0/2.0 #5 /251113) PC.. S (POOP
29 /922(7/ 7.5.0 (5’..91 SAP (12.S/2.S /D(P,0/25 IIII5P 8044-5 (DOll Xl)
3.. 29412157 0.5’. (41-1(71 SA l (IA DATA P PCI. 5 80*4-5
31 29232’./ 0.4’. 141.11 ¶AP ((I DATA P PC’. 5 #044—4
32 3007/’.? 7,3’. (48.71 P 5 PS P509 300 27 280 90 /5 200 90 1004 — 2S 29 — — — —
33 301004/ 9,30 (41.471 SAP ((A DATA P PC,, 6 (lISP
34 301004? 7,7’. p.5.06 5*1 ((II OA IA P PCI. 5 111SF
39 301953/ 8.5’. p47.41 SAl ((0 DAPA I PC’. 4 #04*-S
30 30(054, 9.41’. (45.61 SAP PIN 001* p #0U-5 (cOOT Xl)
31 301321/ 7,4.4 148.61 ¶81 III DATA P PCPa 6 II4RSP
30 30(321141 7.09 p45.41 SAP (IA DATA P (‘CI. 4 I/ISP
39 3041(07/ 8.14 p44.51 5Ab (11.0/3,0 #D(.IP/24I15p PCI. 6 I/ISP
40 302(4 ..? 7.611 145.21 P 5 20 700 58 43 358 24’. 415 360 1Gb P0,0 — 25 4 1 6 — — — - 5
41 302324/ 9.85 p43.31 SAl (13.0/3,8 #0,1.9/2SHISP #044-5 (calIF 01>
441 30232 7/ 6.3’. (48.11 SAl ((N DATA P (‘Ci. 6 8DU-5
43 0PA/0c’ I..(’. 141.41 SAP 110 DATA ) l’~,. S ((lISP
411 0(02307 11,1,. (41,51 P 5 9 P500 P30 45 49 99 40 69 95 1001 — 25 25 — — — —
45 010949/ (0.6’. (39.871 SAP ((Il DATA I PC.. S ((ISP
40 0(0949? 0.11’. 130.0/ SAT (IA DATA P PC’. 6 (lISP
47 01(2001 P0.9’P p30.071 SAT (IN DATA I PC” S NDM-5
40 011201.? 10.0 1 (30.31 SAP (Ill I/Ala P 3RPM—S (COOT X l )
4*1 0Iio3e~ 10.4’. p31.671 p 2 41 700 460 50 (00 (0* — — — 99/ 301 IS (3 — — — 0
5V 01(464? 30.3’. (37,31 SAl ((I’ DATA I PCI. S DM50’
SI 012120? 11.3’. p36.41 P 2 5 700 99*1 /59 P6 (I C(’IC 40
50 01/2371 p 1,5’. 136.11 SAP (T3.S/3,S /Dll.S/23$WSP PC’. 5 I/ISP
oJ 012237? 11.49 p36.071 541 ((N DATA 1 018 3 (lISP
54 012311(2 11.6’. p36.11 501 ((0 DATA P PC. 6 1084-4
35 020034/ 11.74 (36,21 541 (T4.0/4,9 /01.9/251115) 800.4—5 (C41IF 01)
96 820040, U.89 (35.46 5*1 PIN (IOTA P PC’. 61(09.4-5
51 020(472 PP.2’. p35.111 SAT ((8 DATA P PC’. S I/ISP
30 0/0147? 11,21 p34-If SAP (14.0/4_A / / 114051 PCI. 3 ((NS
59 1202437 p(.4’. 134,111 P 4 6 700 (30 7S 60 70 90 60 28 984 29’. (0 (4 1110 035 760410 7
40 I/lIlA! II.?’. p33.571 SAl ((8 08(0 P PCI, 3 ((ISP
SI 02(1(4? (1.69 (33.31 SAT ((8 DATA P PCI. 5 I/ISP
5/ 9/((7’.7 p1.3’. p33.41 581 ((8 DATA P PCI. 3 11344-5
63 1/1121? P2.3’. p33.471 SAT ((11 13*10 P 1046.5 (~~~ F O?)
64 0/1429? p1,7’. (33.01 SAl PIN DATA P PC’. S I/lISP
65 1/14291 pI.s’. 133.10 SAP ((0 DATA P PC’. 5 1.1150
04 022139? p2.7’. p31.91 P 3 3 708 (70 III 50 (0 (90 279 7 940 26’ 8 p 2 CIIC (2 0
61 92/2(42 32.0’. 131.91 SAT (13.0/3.0 /01.5/76.11SP PCI. I ((ISP
44 0Z/2P52 p2,4’. (31,71 SAT (T4.3/4,b /08,3/200(15) PCi. 3 0050
59 11/331? (3,09 131,51 SAT (13.5/5.3 /0l.o/250110) #044-5 (COlT 01)
TO 9/2334? p2.9’p (31.371 SAl (IN DATA P PC’. I 1094.5
71 130294? p7.911 (311 .971 P S 2 TOO 1411 (03 39 39 III 30 8 931 24! 23 Il CIAC 1/ I’
SO 0393(3? 3.04 39.91 SAT (IA DATA PCI. P ((ISP
73 93831(7 33.1’. (31.871 SAl ((N DATA Pci. p I/ISP
74 9300372 13.3’. 1311.11 SAl ((I DATA PCI. p ((ISP
75 03(031? (3.48 130.271 SAT (IN DATA PC’. I I/ISP
IS 1312372 33.49 (jY.$71 SAT ((N DATA PCI. P 11044.5
77 131235? ~3.3l p29.971 Sal (IN DATA #044—S (CaNT u.~70 131411? P3,4’. 29,41 5*) (~~P DAT A PCI. 1 1.1150
79 0316112 53.601 (29.93 sAl ((A DATA PC’. I ((ISP
49 0314432 33,7’. (29.33 .‘ S 2 100 (49 (20 (0 *3 — — — 9(9 230 416 (41 CIIC II 9
dl 03 (533k (3.3’. 129-St SAP 1(0 DATA P PCI, P ((ISP
041 932038? p4 .3’. p419.971 P S 3 700 49 90 300 23 — . — 929 /3~ 2 1 17 C(IVC 25 9
Ii 032(502 34.4.1 125.02 SAT ITS.3/5.59/DI .9/24103p PCI. P I1MSP
04 93230*2 34 ,3’. Ias.9( SAl (16.0/6,0 /DU .b/231115p #084-5 (CalIF 01)
8’3 040(042 p4 ,71 (20.93 SAT ((5,9/3.0 .‘ / INS) PC’. I #04*-S
8* 0482397 14.11 (20 ,371 P 4 S 700 349 90 250 20 90 240 0 931 /4’ 17 II 1111’ 31—011 /5014 (0
07 8482332 36,91 P410.91 SAP ((0 0810 I PCI. I ((ISP
08 0492312 p5.8’. p20.71 SAT ((I OAT A I PCI. I ((ISP
59 141839/ P3.8’. 120.671 P 4 3 7011 10 10 270 13 4’. 290 (20 93J /311 P6 II ((NC 70 10
90 1411402 p6,3.1 (20.42 SAl ((P DATA P PCI. 1 #0*4—5
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II 04(1532 33,31 559,51 561 ((PP DATA P IIOU-5 (COIl)’ Oh
Ii 04(445? (7.89 121-St P 2 S 100 4160 P23 100 oS — — — 943 269 16 1* 11_PP N—S 41030 11
113 0415357 p 7,14 (28.91 SAT (IN 0414 P PCN S
94 0421402 (5,3’. P79.41 SAT ((N DATA P PC’. 3 ((ISP
115 04/1407 38.4,1 p29.771 SAl (14,5/6.5 / / lISP PCI, 3 I/ISP
1*6 042P44/ (0.29 129.471 P 3 3 700 90 60 3Sp 15 P110 230 S 94/ 235 (7 (4 CI8C 40 II
‘07 0509(77 p9.3’. P29.91 581 315.0/5.3 /51,0/2511171) 804*-S (CalIF 01)
90 030024! 35,8’. 129.91 SAT (T6.S/5.0 /IA,5/231105p PCI. 3 8DM-S
90 050236? P9,3’. (30.31 SAl (111 DATA p pc’. p I/ISP
P00 050234/ p9,3’. p30.371 Sal ((I DATA P PCI. S (lISP
PUP 0302432 P9,44 130./I P P0 3 700 041.1 133 14R 33 (3* P49 30 1149 264 (7 (4 C (RC 40 (2
P112 0SP022/ PP.24 (31.971 SAl ((IV DATA P PC’. ~ 

I/ISP
P01 2340222 21.7’. (32~~(1 SAT (IV DATA P PCI. S ((ISP
104 091104/ 71.411 1341.41 SAP ((8 DATA P PC’. S IOU-S
(US GSPPIOZ 71.2’. (30,31 SAT IpR DATA P IOU-S (COOF 02)
100 05(8(77 71.9’. (33.071 SAl ((8 DaTA P PC’. 3 (lISP
Ii)) 0513142 7(.11I( 533.(1 SAl ((I DATA p pc’. 3 (lISP
P08 052(232 72.A’. p35.51 SAT (T/.b#?., / / HIS) PCI. S ((ISP
P 00 052121/ /2,8’. p3S.5I SAl ((N DATA P PC’. 6 I/ISP
(PA 052340/ 22,0’. 135.61 SAT (IN DATA P ~‘C’. 3 8044-S
III 060235? 22.111 136,871 P 4 40 700 340 58 210 90 (30 278 SO 968 /9! (5 I (3
((41 061005/ 72.29 (39,571 SAT ((N DATA P PCI. 5 I/I SP
1(3 06(0057 PP.8’. (39 371 SAT PIN DATA P PCI. S ‘lISP
(P4 061020/ 22.4’. (39.71 SAT ((N DATA I PCI. 5 8044—5
119 06(027/ 23.0’. I39-0~ SAP ((I DATA P #09.4-5 (COOT 01p
(p6 061300? 22.6’. ~~~~~~ 

SAT III DATA P PC# 6 I/ISP
II? 061500/ 22,6’. (41.51 5A ( ((N DATA P PCI. S ((ISP
P1 0 06415662 72.7’. 143-771 Sal IT(.0/ 2,O /54,5/74IINS1 PCI. S I/ISP
11 9 06/1042 72.7’. P43.01 SAT (T/.0/2,0 / / lISP PC’. 5 (lISP
(20 06/24’.? 22.5’. (44.071 SAT (TL.0/71.O / / 10151 8044-5 (COlT 731)
1/p 06/254/ 23.1’. (44.471 SAT ((A DATA P (‘Ci. 58044-5
122 0704307 72.4’. p46.471 0 3 2 1300 PU 70 270 10 50 280 2S 99, — 24 (9  —   14
123 0709447 22.0’. 149.171 SAl (IN DATA P PCI. 6 I/ISP
P24 07144/? PP.99 130.21 SAl ((N DATA P PCi. 5 (lISP
P25 0720411? PP.0’. 134,91 SAT (I 0/1.0 /lI.41//4,0(5P PCI. 5 I/ISP
(26 07//I?? 20.9’. p23.471 SAT ((N DATA P PCI. s NOM-5
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!YP~
.000l ‘.007

7(0 P05I!IoNS FOIl CIC(U’.t NI). 21
11600! 20 I/IC TI/ 10(1.1/ 03 JAN

NAA 085 NAX DOS 1.109 II’. 7(1 (‘0511
TIA F(4 ACCOY 1(0 71.1 1.01. ol Il) 51 1. •I’.O II’. 100’O 1_VP. 1(1 011(1’.— 101 oc ..s’.
‘.0. TIut POSIT CAT IdAU—IIL T LVI.. ((p11 VIP. Owl, R’.lj ALL (1116 1146 SI..P’ lISP TI/lU 108,1 (A((vN I/PA 0AUAII ‘.111.1

I P 9OA3AZ 0.99 177.071 5*) ((A DATA p PCI. 6 8044-5
2 (9PpP’! 0.6’. 111.41 5*1 ((A DATA I PCI. 6 I/lISP
3 191313? 9.94 177-51 SAl ((I DATA P 516-2
4 (91545? 9.5’. 179.01 SAT ((N DATA P 576-2 (COOF 01)
5 (9(9/9/ 9.09 (76.61 SAT ((N DATA P SIG.2
O 192064/ 9.6’. 177.81 SAT (11.0/P.O / / lISP PCi. 6 (lISP
7 19210’.? 9,2’. (78.31 SAl (12.5/2,5 / / lISP 7RPM-S (COOT 01 )
0 (9/lI.’? 9.1’. 170.31 SAT Ill.0/I.X / / lISP PCI. 5 8044-5
9 1923371 PP.4’. p911.41 SAT (II DATA P PC’. 6 ((ISP
10 192352? 9.04 (70.91 SAT (Ill DATA P PCI. 6 I/lISP
II 2004137 9.6’. p79.01 SAT ((N DATA P 536-2
(2 200767/ 9,7’. p75,971 SAl l(A DATA p pc’. 6 I/ISP
13 2007537 10.0’. 179.01 SAT ((V DATA P 8044-5 (COOT 01)
44 20(0527 P0.2’. (79.61 SAT ((N DATA P PCI. 6 I/lISP
(5 20(033! pO, (’. 179.11 SAT ((U DATA P (‘Cl. 6 ((lISP
16 20 (ppsl 9,5’. (79.11 SAT (PA DATA P 5115-2 (60 NI)
11 201848? 10.0’. (79.31 SAT PIN DATA P PCI, 6 I/ISP
(0 201949? 9.5’. (78.91 SAl ((N I/ATA p SMS-2 (60 8)1)
(9 2020222 0 .0’. p00.01 SAT (13.0/3.0 IO0.b/2344SP 8029-5 (COOT XI)
21) 2(02157 9.5’. p79.oI SAl ((N DATA P INS-?
24 21 03157 9,7.4 (78.71 SAT (Ill DATA P Sl15-2 (60 80)
41/ 7107297 pV.3’l 179.771 SAT P12.0/5,0 / / llI5l (‘CI. 6 (HASP
23 /10730? P0 ,1’. (79.21 SAT ((0 DATA P PCi. 6 I/ISP
/4 2109011 p0.01 171.81 SAT PIN DATA P 8044-5
25 2(0902/ 10.251 p19.21 SAl ((N DATA P (‘Ci. 6 8044-5
26 2112(5? IR.0~I p70./I SAT ((IV DATA I 5315-2 (60 NM)
27 2(121..? 9,5’. 179.1171 SAT (12.0/ 3.0 /01.0/12 060 PCI. 4 ((ISP
/0 211217/ pU.S4 p79-o1 SAT III DATA p pa.. 6 (lISP
/9 /11515? 9.0’. (70.071 SAl ((N DATA 1 SMS-2
30 21103(/ P0,4’. 176.771 SAl (13.0/3.0 / / HAPSP (‘CI. 6 (lISP
31 2121337 10.09 177.61 SAP (T3.5/3,S /D0,6/25HIISP IlOU-5 (CalIF 02)
32 2(2138/ 9.6’. 417,11 SAT (T3.0/3,0 / / lISP PCI. 5 11044-5
33 2(23(7? p0,2’. 177.11 5*1 (T3.0/3,0 / / HI(S) PCI. 4 (lISP
34 212317? p0.9’. (76,21 SAl (13.0,3.0 / / HllSP PCI. 6 ((lISP
33 220713/ p0.2’. (15.11 SAl ((0 DATA P PCI. 6 (lISP
36 220745/ 9.9’. p74.91 SAl ((N DATA P 505-2
37 2205(02 10,2’. p74.91 SAT ((N DATA P PCI. 6 80U-S
30 2211(5? (PP.5’ . p74./I SAl (IN DATA p 5115-2 (60 IN)
30 72(1897 p0.6’. 173.51 SAl (13.0/3.0/ f ASS) PCI. 6 ((ISP
40 2/1045? PP.0’. (74.01 Sal (IN DATA P 5)15-2 (COO T 2)
41 591953? PP.1’. (73.41 SAl (T4.5i4.3 / / lISP PCi. I (lISP
4/ 221955? (l_ (’. (73.571 SAP PT4,5/4,S /D(.5/2(p4II5l PC’. 2 (lISP
43 2220157 31.14 p73.371 501 (74,0/4.0 / / HIS) S60-2 (60 IN)
44 222031? 11.6’. p13.31 SAT (T5.0/5.O /DP.b/231ISp 8004-S (CXIII 01)
45 722154? P 1.1’. 173 .31 SAl Pill DATA P PCI. 41 8044-S
40 2220347 11.4’. p13.31 SAl (74.0/4 .0 /01.0/2/lISP (‘CI 2 1104*-S
41 2222592 PP.2’( (741,171 SAl (15.0/5.0 /02 0/24IIHSp PCI. 4 I/ISP
40 230219! pp.5’. pl2.’.l SAT ((N DATA I 5315-2 (30 811)
49 230831/ 31,6’. plI.771 SAT (IN DATA I PCI. 6 I/ISP
411 /30037? p2.4’. p11.41 SAT ((a I/ATA p PC’. 6 UoSP
5P 230931? 12.1’. (71,471 SAl PI ll DATA p (‘Ci 6 8004-5
52 230934/ P1.6’. 171.51 SAl ((U DATA p IOU—S lIT Xl)
53 23 (141? 12.6’. 173.411 SAT P (N DATA P (‘CI. 6 ((ISP
56 23193’.! p2,3’. p70.371 SAT 174.0/4.’. /w0,b//4INSP PCI. 6 ((ISP
95 231945? (2.0’. 169.071 SAT PT3.O/4,0—/’.P,A/24H1115P S16—2 (40 8)1)
90 23/207? P2.6’. P7u.51 SAT (T4.O/4,5 / / NIISP PC’. 5 8044—5
57 240021? p2.99 p70.271 SAT ((N DATA p (‘CII S ((lISP
sO 240023/ 12.8’. p10.21 SAl ((U DATA p PCI. 6 (lISP
39 240(13/ 141.5’. 449.471 0 4 2 700 130 75 240 30 ‘00 240 341 1*70 410’ II (3 C(0C 30 P
60 2404131 p3.0’. p49.pE 5*1 ((II DATA p 800.4-5 (COOF 01)
6P 2409202 12,9,1 (49.31 SAP (II DATA P (‘CI. 4 (lISP
62 240420/ 12.11’. p49.571 SAP P PM DATA p PCI. • I/ISP
63 240847? p2.9’. 169.11 SAl PIN DATA p (‘Ci. 4 8004-5
64 2408417 17,74 (49.21 SAl PIN DATA p (‘Ci- 2 IOU-S
65 2413057 p2.90. (411.41 SAP (IN DATA P (‘Ci. ( I/ISP
66 /41373? (2,7’. p69.471 SAT ((A DATA p (‘Cl. 4 I/ISP
67 24(3(3? (3.0’. p011.81 SAl ((N DATA P 5)15—2 60 811
68 242049/ (2.8’. 109.11 SAT ((N DATA P 5)15.2 30 III
69 242(27? (2.4’. (49,41 SAT (13.0/8,0 / / lISP 8044-5 COIIF DI)
10 242121! 32,49 p49.371 SAl (15.0/5.0 /D1.0/2SHISP PCI. I #004-5
71 250004? p2,2’. p49,171 SAl ((0 DATA p PCI. 2 ((ISP
72 2’02497 P2.3’. P119-IL SAl 1(8 DATA P 576-2 (60 III)
13 230314/ PP.9’. p49.471 P 5 5 700 30(1 (p5 2(0 25 109 210 415 9.1 26.1 Il 18 CIII P5 7
14 230803/ IP.O’l 169.01 SAl 1(11 DATA p PCI, 2 ((ISP
75 250003/ 31.9’. 105.91 SAl (IN DATA p PC’. 4 ((ISP
70 2308037 P P.6’. P68,71 SAl PIN DATA I PCI. 6 8044—5
77 230939/ pp.5’. p40.771 SAT l (V DATA P PCI. 4 8044.5
10 251002? 12.0’. (09.01 SAl ((N DATA P 8044—5 (COOT 01)
79 25(244? PP.8’. P06.771 SAT ((N DATA p PCI. 6 I/ISP
80 231413? PP.3 ’ . 1611.51 SA l PIN DATA P 5015-2 (60 181)
81 2513397 PP.1’. p68.41 P 2 4 ~P0 341 82 260 45 — — — 964 /71 (3 II Il_ PP 1 5  3S005
82 251625? 11.1’. p00.971 (01)0 — (5 SPIll. OVRLT P581 7171 POOR F(X — — — 0.74 P07.11 —83 23 (7/3/ (P.2’. pOR ,41 iROO — 150 SPIlL 0517(1 7551 71771 POOR FIX . — — — ~p,7’. (07.11 —
84 23(825? p0.8’. P68.6( LION — p50 5p~p• 017(0 7581 (VI POOR FIX — — — — ~ ,l’. P67.71 —
85 2520/37 10.9’. p08.01 (lI/I — p50 SPIll. 050(1 PSOL EYE POOR FIT — — . — 0.7’. (07.11 —86 2320397 (0.49 P48.071 SAT (13.0/3,0 / / lISP PCI. S 8044-5
87 2520437 (0.4’. (05.671 SAl (IN DA TA P PCI. S ((ISP
80 232049? P0.7’. (67.31 5*1 (14.0/4.5 / / lISP PCI. 0 ((ISP
88 23/030, 30.5’. p67.31 5*1 (l3.5/4.4 / / I915p 536-2 (40 IN)
98 232231/ P8.3’. (40,01 SAT (T4.0/3,0 /Wl.0/73.IllSP #044-5 (CONY Xl)
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91 252235! p0.2’. (61.61 5*1 (15.0/5,9 /5 /231*31 PC’. 6 11044-5
‘041 28413/5/ p11 ,34 167.41 1000 . (50 SPRL 008(0 P551 7101 POOV FIX — — . ‘ 0. ?~ P 0 7 , 7 1 —
‘03 2541348/ 10,4’. p41.171 SAl (T4,0/5,pp / / ((ISP PCI. 6 I/ISP
‘0. 260025? (0,24 p41./I LWP)I( — 150 5701 0001.7 POOP. EYE POOR PlO _ _ 

~~~~~ P01.7 71 —
‘0, 2601301 p0.29 167701 1(100 — p50 SPRI 010(0 7581. EYE POOR FIX . . . . 8,19 P97,71
‘06 260215/ 10.6’. P6S~

.8I 5*1 ((IV DATA I 506-2 (60 III)
91 2600251 10.50. p66.81 1400 . 15° SP8). 01511 P581. EYE POOR FIX _ _ 

8,1’. P07.71 —9A 24035,? 10.1’. p66-61 P S PS 700 20 5/ 270 (5 89 300 20 911 418w 20 21 — — —99 /60425/ 10.04 P60.11 111)9 . 15° SPRI 008(1 P581 (071 POOR FIX — — — . 0.711 101,71 
~(00 /60325? p0,0’. (60,11 10(00 — 15° SPRI 00810 P50). EVE POOR FIX — . — ‘ o. 7’. P07 , 71 —

Pop 2681*157 9.6’. (05.11 SAP (IN DATA P PCI. 0 IOU-S
(02 260915/ 9.34 p69.11 SAl ((I. DATA P 8004-5
403 26(230/ 9.4’. p64.571 SAl (II DATA P PCI. 5 ((ASP’
194 4161415/ 0.11’. (89.071 SAl ((II DATA P 536-2 (60 #1)
(119 2614377 9,3’. (64.11 P 5 (5 750 19 53 PTA /5 SAl 4190 (0 p S . .
(00 262024/ 5.3’. (641,41 SAT (13.S/4,S / / lISP PCI. 6 ((ISP
(01 262024/ 0.3’. p42,41 SAl (14,0/5,0 / / 11151 (‘CI. 4 I/ISP
100 262(47? 9.011 142.51 3711 (13.4/4,5 /wV.9/73lISp 8044-5 (COOT 02)
109 26/PSI! 0.6’. (60.271 561 ((IV DATA p PC’. S 8044-5
Plo 270112/ 0.79 184.31 SAT (IN DATA p PC’. 6 ((ISP
1171 21033%? 9.010 p45./I P S 3 700 (58 50 30 50 OIl ~U 611 901 301 49 1 4 . — -(P2 2109107 9,0’. (50.3 1 5*1 ((0 DATA P PCI. 6 I/ISP
(13 2109(0? 9.3’. 150.41 SAT (IN I/AlA (‘CI. 6 I/ISP
(II. 2710/li 9.7’. 331.971 5*1 (10 DATA I PCI. 5 8044-5
115 21(030/ 9.2’. p38.21 SAl ((N DATA P NOU-5 (CONF X l )
((4 27135*7 9.0’. (56.61 SAT ((0 DATA I PCI. 6 (lISP
(1? 27l3S~ ? 9.0’. (36.11 SAT (III DAT U P PCI. 6 ((ISP
0(8 27(44.r 5.7’. (56.571 P S 5 100 70 51 330 1410 — — 999 300 (7 (I CI.IC IS 0
P19 27201141 9.1’. (36.371 SAT (73.0/3,5 /011.9/741153 PCI. S I/lISP
(410 272013/ 9.0’. 134.071 SAT (13.0/3,5 /wP.A/2INIlSp PPI. 6 ((ISP
(410 2122597 9.3’. p53.71 SAl (T3.S/3.S /5 /25MISI 71044-5 (COl T 02)
P22 /72304? 9.0’. (33.671 SAP (IV DATA oc. ~ 

60*4-5
(413 200054/ 9,1’. p53.31 SAT PIN DATA P PC’. 5 ((ISP
(24 4180232/ 9.1’. p5/.91 P (5 8 700 (511 30 130 20 — — — 999 30° 15 P2 — — — — V
125 280033? 9.3’. 1511.71 SAl ((P 0810 p ocr. b I/ISP
P410 2011553? 9.6’. p50.771 SAT ((0 DATA P (‘CI 6 I/ISP
127 2809437 9,111 (30.41 SAT ((0 DATA I (‘Cl 5 710444
(410 28(142? (4.1’. 150.01 SAl (PP 0870 71044-5 (COOP 01)
(419 281336? P8.2’ . 150.171 SAT ((0 DATA P PCi~ 6 ((ISP
P30 2915237 11,4’. p49.51 P 10 3 100 P40 50 /0 00 — — 9911 300 (0 II 1110 SI—IL 41 SA P’ .
Ill 202135? 11.0’. p40-41 Sal (13,0/3.11 IS /2411651 (‘C’. 6 (lISP
1341 252134/ (P.3’ . 140-071 SAl (T3 .5/3,S /D0.9/25INSP PCI’ 6 ((ISP
(33 202(34! p0.99 P40 .371 SAT (13.5/3,5 / / lISp PCI. 3 ((ISP
134 2522047 ~P, 3’. (40.771 P /0 5 100 TIP OP 3/0 (5 IV p/V ~5 991 30* Ii 9 — — — — pp.
P35 25/22,7 p1.3’. p40.31 SAT ( PM DATA P PCI. 5 0044-5
130 290037/ p(.4’. p41.81 SAP (10 DATA P PCI. 6 I/ISP
137 790/PR? (1,04 (47.61 SAX ((A DA TA P PC’. 3 ((ISP
(38 2902397 10.1’. (41.61 P P0 2 100 80 65 340 414 90 340 00 90. 29’. P4 P41 CIIIC PA Pa
(39 2908107 p1.54 (40.31 COlON — 1581 EV E FAIR FIX C(RC 020 40% WAIl. CII — — . — 13.9’. (44 .91 —140 2900357 p P,5I. p66.371 LOON — P581 EVE FAIR FIX (LIP AXIS 30/20 70% WALL CIX — — — — P3.0’. P44.971 —14 1 2909l~~7 pp .44 p40.21 LII/P1 — EYE GOOD FIX ELIP AXIS 30/20 70% WAL L CID — — — ‘ p3.011 p44.91 —
P42 2909357 pP.4 ’. 146.271 LNU.I — EVE GOOD FIX ELIP AX IS 25115 703 WAIL CLX — — — — (3.94 (44 ,91 —p4 3 29o93,i pP .2’. p43 ,971 P 5 3 700 30 77 3~ 0 09 lIP 320 60 904 21*9 (5 (3 C(0C (0 pp
144 291010? I P.4’. p45791 CIION — EVE GOOD FIX h I P  AXIS 25/15 60% WALL CLX — . — — P~~,o’. P44.91 —
(43 291lp(~ / 51.310 %4S.41 SAl (IN DATA PC.. 2 (lISP
(60 2910(07 p1.2’. p45.71 SAl 1(0 DATA p PcI. 3 ((ISP
P41 29Po3sz 11,310 p43.71 LAD’. — EVE GOOD FIX (LIP AXIS 25/15 60% WALL CLI — — — — P3,0’. p44.91 —
149 291(00! p1.2’. p43.81 SAT (IN DaTa p PClI U 11044-5
149 291(1-’? PP.2’. p65.571 l_004 • EYE GOOD FIX C(RC 025 70% NAIL CLI . — • — P3.00. (40,91 —
(50 2 ’0PpS Si P 1,2’. p65.61 LOU ’. . EVE GOOD XIX CIRC 020 6071 WALl CLX — . — — 13.0’. (44.91 —
%5( 251/p.? PP.24 p43.31 116(18 — EVE GOOD FIX (LIP AXIS 25/15 00% WALL CLI — — P3,0’. 144,91 —P341 291/337 P 1.2’. (45.31 11408 — EY71 POOR FIX C(RC 025 41% WALL CID — - (3.6’. P44.91 -P 93 29P/Ssz 11.14 (45.11 P S S 700 419A 70 /00 45 - - — 10041 4197 P5 ‘P CIII 19
134 29P3Pn7 (P.21 (43.31 LII/N — PS8I CCII POOR FIX 30% WALL CLD — — — — (3,114 P44.971 —P53 291314/ PP.24 p44.91 SAl (XII DATA P PCI. 2 ((ISP
(56 29(33.3/ 31.24 I4S ,171 LOON — P581 CENT POOR TIE 403 4411 CIX - — . — (3.6’. P40.91
PSI /916107 PP.2’. p48.11 L11I/I — PSOP. CENT POOR FIT 40% WALL CLI — . — . 13.64 p49.971
P58 291433/ PP.04 (44,01 P 1 41 100 330 65 2,0 P0 — — — ‘171* 290 II
P39 2921147 p0 ,44 (43,31 SAl (T2.0/S, 0 /u (.S//4.0(Sp PCi. 4 ((lISP
100 29233/7 (0.34 p43./I SAT ((Ii DATA P I’C” 3 0044_S
(071 30920(7 (0.49 (42.471 SAT (IN DATA P Pci. 3 ((ISP
714.2 300243/ p0.4’. (42.31 P 4 2 709 300 14 240 410 .0 300 21 ‘0041 4193 (5 P0 CIoC ‘.0 P2
(03 30100U (0.3’. P40,01 SAl ((N DATA I PC’. 6 I/ISP
(04 301001/ P0,24 p40.71 SAl I(R DATA P (‘C’. 4 ((ISP
159 3910127 10.210 p49,11 345 ((N DATA I PCI( 0 803*-S
P 60 30(01’.? P0,2’. (40,31 SAT PIN DATA I 80170-5 (COOT 02)
(67 30(433? (0.24 p39.51 P 30 7 100 1511 55 60 30 — — — 9941 30’ 21 P1 CPUC to
(65 301443? 10.24 (39.61 Sal (pA DATA p PCI. 4 (lISP’
(69 3021037 10,3’. p38.81 SAl (pN DATA p (‘Ci. 6 ((‘.57
110 3941/41? (0.1’. (37.91 SAT (13,0/3,.) / / lISP PCI. S ((ISP
(II 30/240/ p0.2’. P38.31 SAl (72.0/2,0 / / INISp PCi. 5 8044-5
(741 3(00397 (0.8’. p37.871 SA l (134/p.s / / 1115) 8044—5 (CalIF 01)
P 73 310143! 30.316 (37.51 SAl ((A DATA P PCI. 6 UNSP
p7. 310233? 9,911 (30.01 P 4 700 P50 49 60 Pp 9 — — — 998 30’ 13 (I — — — ‘ I.
p 15 3(0943? 9.1’. p39.41 501 ((A DATA I PC’- 6 I/ISP
(70 3(11,4;? 9,311 pjs.31 5*1 ((II DATA p pc.. 6 ((ISP
P S I 31(1247 9.2’. p3 5,11 SAl  PIN D A T A  p pc’. 6 )1044-5
P78 3 (14237 0.9,1 p33 .91 SAT ((II I/Ala P PC’. 8 ((ISP
119 31(5347 8.14 pp’..pI II 3 (3 709 90 414 10 39 — — — 1003 3PP 141 PP ‘ — — p ..
(80 3141/24’ 0,11 p 31.171 SAT (17.0/2. 0 / 11151 oc.. 5 945P
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151 3122247 9,74 132.31 SAl (13.0/3,0 /5 /741115) PCI. S I/ISP
102 3(23397 8.14 131.21 SAP (IN DATA p pc’. 5 1044-S
1113 010400/ (0.09 131 .071 P II 2 (500 ~ 70 60 180 50 45 lAO 33 994 — 27 25 — — — — 16
104 0(((Oo! 10.3.1 p29.01 SAT ((N DATA I PC’. 6 1.150
P05 01(10’.? p0,4’. p70.51 SAl ((N DATA P PCI. 6 ((lISP
P80 0112377 9.64 p20,51 SAP ((N DATA P PCI. 6 8044-5
181 011239? p0.0’.12b.~ 1 SAP PIN DATA p 800.A—5 (COOT 02)
(00 GP(4Sc? 9.0’. P20.31 P 3 30 700 1711 40 20 40 — • — 1003 311 (4 (3 — — . — 17
P 81* 011540? p0.3.1 (27.91 SAT (7’. DATA I PCI. 8 I/lISP
P1141 0(2209, 9.9’. (20,41 Sal (13.0/3,0 /D(.0/24IW(SI PCI. 3 (lISP
l il 0P412Gq1 ‘0.99 1/0.31 SAl (T3.S/3,S /D0.9/24(W(S( (‘CI. 3 I/ISP
(041 0410X0,.? 9.5’. P26.571 SAl (T2.0/41.0 / I lll$p ‘.044-5 (CO8F 01)
(1*3 02011 Pt 9,610 125.1*1 SAT ((A DATA P (‘ClI 5 8044-S
104 0206(0/ (0.4’. P25.71 COOl — EVE 011-15 180 — — — — 11.04 (23.71
(09 020800? p0.6’. (25.071 CTMU’. — EVE 110-IS INS — — — — 01.0’. 123.71
(110 02(000/ p0.4’. (/4.571 LOON • EVE 110-15 KITS — — • — P1.011 (2S.71 —
P 1*7 02100.1? P0.510 p24.771 SAP ((N DATA P PC’. 3 ((ISP
P110 02105p/ (0.7’. p24.471 SAP ((N DATA p (‘CI. 6 I/lISP
PlO 02(183/ (0.7’. p24.51 SAT ((N DATA P PC’. 6 8044-5
200 02(15541 (0.55 124.11 SAT ((N DATA P ‘.0’. I/ISP
4101 04110.3(1 (0.7’. 123-SE SAT PIN DATA P PCI. S I/ISP
2041 04110.31? p (.7’0 (23.41 SAl ((V DATA p PC.. 8 I/ISP
203 041/331? P0.410 (22.01 SAl P72.0/3,0 /01.b/2SII$SP PCI. S I/ISP
241 4 0300419~ 9,9’. p21.71 SAP (T2.3/2.9 / / 110(51 PC’. 0 8044-5
41119 03023?, 9.9’. P21.31 SAl ((PP DATA p Pc’. ~ 

((ISP
2110 0302341/ 10.0’. I/P.’.l SAP (12.0/2,0+, / H115p PCI. S ((ISP
201 0310347 p0.3’. 124.01 SAl ((PP DATA P PCI. 3 ((ISP
200 031305/ 10.210 124.21 501 PlO DATA I PCI. 6 8044-S
2.). O3PS (~~t p0,0’. p/..~ t SAP (I V (lAPA P PCI. S I/ISP
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4. NOUN INDIAN OCEAN FIX DATA

FIX I’OS IPPO’.S TON !1100ICAL CYCLUI1 NO. 17 11
411100/ (P lAY 10 00002 Ii NAT

‘lA O ((IS MAP DOS 005 NI’. FIT P1)511
11 0 (‘(0 ACCIPY 710 FIT LVI. ‘.110 SI P. 0140 II’. 741009 LVL 151 ((16(718. 7170. (PP 1511
‘.0, PI.~ POSIP CA P b A y—Il l LVI. I/IN 0711. 6011 ((‘.51 NIL 0010 11(6 SL~ los 1(,TO Poll !Al(uI. (((A NADaIP 11100

P 08110.15? 7.P ’l 841./I SAP IT .S/0.5 / / IIIISP PC.. 6 ((ISP
41 00040.7/ 7.5’. 71 .671 SAT ((N DATA P PC’. 6 I/ISP
3 090307/ 9.0’. 17.51 SAP ((I DATA P IOM•.5
• 10841111 P4 .0’. VI.~~71 SAT (TP.5/l.5 / / .415) 8044—5 (COOT 01)
5 P00~ 4pp7 pl.9’p 89.31 SAT ((N DATA P PCI. 0 I/ISP
0 (014801 p4 .511 07,371 SAT ((A DATA P 8DM—S (CalIF 02)
I 5(00247 (4.8’. 08,51 saP (73.0/3,0 / / lISP PCI. 5 I/ISP
V (11132441 15.119 00.11 SAl (12.3/2.5 /D0.0/23l16Sp 8044—S (CO8F OD)

~ 1P (3p.jF (7.0’. 09.31 SAT ((a DATA P PCI. 3 uOSP
(0 ((14(5/ p8,7’. 89.71 SAT ((N DATA I IIP3AA-5 (c08F 03)
(p (((7

~ 4/ p5,4’. 811.31 SAl ((N DATA I PCI. 4 I/ISP
141 1(17..’.? P6.4’. 89.571 SAT ((PP DATA P PC’. 5 I/ISP
(3 (2001at P0.55 89.01 SAT (14.0/4,0 /DI.P)/241ISP PCI. 4 I/ISP
(4 1202007 p9.40 80.21 SAT (14.0/4.0 / / 1115) PCI. 8 I/ISP
(5 1202’.o/ 18.8’. 89.01 SAT (13.5/3.3 /D1.0/23IISp ppopjp—s (COOF 01)
(0 (205477 20.3’. 89.31 SAP (74.0/4,0 / / lIS P #044.5 —
1? 12130 1? 70.0’. 89,771 SAT PIN DATA P PC’. 3 I/lISP
10 141(3337 21.4’. 09,41 SAl ((N DATA p MOM—S (calIF 02)
10 121020/ 22.2’. 90.91 SAT (14.0/4,0 /5 //4HNS( PCI. / I/lISP
410 130004/ 23.0’. 90.91 SAT (73,5/4.0—/WU.5/2411*Sp PC’. 3 (JPISP
21 130(407 23.6’. 91.771 SAT (74.0/4.0 /S /241151 PCII 4 ((ISP

1(0 POSITIONS FOR !RDP (CAL CYCLOVAL NO. (0—77
20007 (0 JU0I 10 0000/ 13 JUN

MAX 055 lAX 085 DWS I(’. ILl POSIT
FPO AC CNY TI ’-  FIT Ill . 81110 SIC 01140 8(11 70810 ISP.. 7174. UNPIN. 7110. 01 05)0

110, XIII (‘05(7 CAT NAI—MIT LVI.. ((((I III. 006 0116 AIC0NG 846 SIP PIGS TI/TO POlO’. !AT(UI. 01~ ‘.ADAN 1100

1 0903297 (6.0’. 49,01 SAT (71,11/1,0 / / lISP 8044- S (COOT 01)
41 0914177 p6,9’l 89.471 SAP (IN DATA P 8044-5 (CO#F 02
3 100440/ 17.9*1 60.31 SAT (T2.5/2.S /D(.b/2SIIITSP 8044-S (COOF 01
4 100448/ (8.7’. 00.41 SAT (13.5/P.S / / .IIS) PCI. 4 ((ISP
5 10(5407 p0.3’. 66.81 SAT ((II DATA P PC’. 0 I/ISP
O 102000? 19.2’. 66,11 SAT (T3.5/3.S / / 111151 PCI. 6 (‘ISP
7 ((024pz (9.5’. 06.61 SAT (T4,S/3.S /DP.0/24llSp PC’. 3 I/ISP
0 1(03377 p9.7.. 68.oE SAT (13.5/34 /DP.0//31IISp 8044-5 (COlT Xl)
‘0 110404/ 70,2’. 65.671 SAT ((P DATA P PCI. 4 I/ISP
(0 ((0709/ (9.010 64.4(1 SAT PIN DATA P PCI. 3 I/lISP
(P ((1520? (9.7’. 65.31 SAT ((N DATA P PCI. 6 ((ISP
P2 (((95,7 P9.6’. 0P.5E SAl 1(8 DATA P PCI. 5 I/ISP
Ii (202347 70,111 62.671 SAP (T3.5/3.5 /5 //4INSP PCI. 3 I/ISP
(4 12023p7 410.1’. 6P,41 SAl (Y4,0/6,0 /00.b/24IIOSp PCI. I I/ISP
1’. 71205941 20.710 67.31 581 (75.0/5.0 /01.5/251115) 14044-S (COOT 01)
P b 121515? 71.19 00.31 SAT ((N DATA p PCI. 6 ((ISP
(7 (2(8027 20.3’. S9.41 SAl  (IN DATO p 8044-5 (CO8F X2)
(0 P2(93~ ? 20.6’. S9.971 SAP ((N DATA p PC’. 2 I/ISP
(9 P30214/ 70.44 39.11 SAP (IN DATA P PC’. 6 ((ISP
410 030425/ 70.511 38~S1 SAl  (13,04.0 /641.0/2311(13) 8044-5 (COOT 01
411 1400.34/ ?IP.P’l 34.01 SAl (P1.0/P.O /541.OF2SIUISp 9044-5 (COlT OP
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FIX POS1IPU’.S FDA !0DPPC*L CYCP.UN1 ‘.0. P9 77
410002 /9 OCT 70 /0I.,,/ 30 I/CT

MAX DOS “AlP OtIS 000 MI’. P1.1 (‘((SPP
1(0 1(0 ALCOY V I A  FLY LVL PI.D SI(. 8110 alP’. 7110”0 LVI. 1st ((010.4— LIt 00
so. (III POSIT CAT 460-Ill p.01. (‘(II 071L 0114, 101.4, VIP. 006 .146 SLI’ 114* ! T I / P D  P oll ’. 1011(0’. 0(6 0A4.1A0 4110,,

I 2700207 p2.0’. 90.01 SAT ((N D ATA P (‘CI. 6 I/ISP
2 216027, (41.4’. 941.471 SAP (141,0/41,0 / / .11151 (‘CI. S ((ISP
3 41105337 ((.4’l 941.(t 501 1141.0/2,0 / / lISP (‘Cl’ 6 (lISP
4 4 1 7 P )~ 41? 11,40 941 .371 SA l  ( ( A  DATA P PCI. 6 I/ISP
5 211424/ 10.5’. 90.41 ~aP ((N PlATO P 8044-5 (COOT X2(
I- 41118(7, PP.9’. 941.61 SAl ((Ii DATA P PC., 6 I/ISP
I 200(44/ IP,5s 80.21 SAl ((A DATA p PC’. 6 (lISP
A 2A~~ 5~ 7 55.0.. So.01 501 (12,0/2.0 / / 11051 0DM-S (COOT 12)
9 41503(7? 13.0’. 89.11 SAP 112.0/41.1) /S /414l(PSP PCI. S I/ISP
I, 20124’.? 12.19 09.271 5Al ((N DATA P (‘Cl. S I/ISP
1( 2012452 (2.2’. 00.11 SAP ((N DATA p (‘Ce. 5 ~II5P
(2 2813452 P 3.7’. 09.871 SAT ((0 DATA p 9044-5 (CXI(~ 02)P3 28(8092 P 1.3*1 50.071 %AI ((N DATA P (‘Cl. S I/ISP
14 21*05272 P1.3’. 50.10. ~A l Pp l DATA P (‘CI. 0 (lISP
14* 290409/ II..’. 87.81 SA T (12.0/2.0 /S /2SNPISp 9044-5 (COOT 01)
(6 2905007 P3.5’. 87.9’. SAT (12.0/41.0 /5 /2411.1St PCI. 4 ((ISP
(7 291a091 (41.1’. 58.971 SAl (10 0816 1 PCI’ 6 ((ISP’
Pd 29l5o~~1 p41.2’. 88,11 SAP (IN OATA P 9044-5 (CalIF 01)
19 419P74 p7 (3,2’. 65,41 SA l  (( PP DATA p (‘Ci* 3 ((ISP
20 300(10? (4.2’. 88.70. SAP (IN 0*10 P (‘C.- I 1.11SF
411 3003267 (4.3’. 84,11 SAl IT2,0/2_0 /S /231,151 9044-5
4141 3006/4/ P3.8*1 84.671 SAl (III DAT A P PCI. 5 ((.151’
23 30(3521 p4.6’l 91.271 SkI (IV 1.1*60 P (‘CI. 4 P)I5P
414 3014(6? P4.0’. 53.01 SAT (IV DATA p 110714-5
29 3017/4/ (4.710 82.471 SAT ((0 0*1* P PCI. 6 (lISP
20 300904/ 54,9’. 941,21 SAP ((0 DATA I (‘CI. 0 (“TSP
417 31110377 (5.0’. 041.11 SAP ((N DATA p (‘CI. 6 (‘ISP
410 3102427 (4 .59 81,41 SAT (T3 .0/3 .o—/ D( ,0/23 INSP 80310-5
419 3104 0471 1.5.01, 44.40. 5715 (15.9/3.3 -, / 1153 PCI. S (‘ISP
30 31133’.? p5.9’. 79./I SAl  P(N DATA P ,?CI. 6 ((ISP
3P 030143/  p6.54 65.51 SAl ((N DATA P PCI. 6 ((ISP
32 0304557 P6.1’. 63.071 SAT (71.57(4 / / 11151 (‘CI. 8 (lISP
33 0314257 (0.4’. 61./K SAT ((N PlATO P (‘CI. 6 lISP
34 0403047 p6 .75  50.21 SAP ( ( A  DATA P PCI. 6 I/ISP
39 040637/ (S,7,y 50.~~1 5A1 (Ill DAT A I (‘C,. S (lISP
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I PX  P,p5( l(DI.S 10.1 !NOP(CAL P.5110111 NO. 21—77
41000/ 19 NI/V ID 2800/ 411 lOP

lAX 088 MAO 00$ 004* Il’. FLU POSIT
P18 P1* ACCI1Y 1(6 PIT Lot. ~~~~ s~~. 41(140 III 70811 LVI ITt 00(71’. . 1Y1 UP 14*01
NO. lIlt P08(1 CAl NAY—Il l  LIP. IIIIP OIL 016 (1116 V O L MIll (Isp, SIP 1461 TI/lU POll’. 161101 01* KAIPAPI 1111110

P 09(242/ ((.0.’. 90.01 SAl (Ill DATA P PCI. 6 I/ISP
2 09Po39l PP.340 511.371 SAl (IN DATA p 8044-S COOF 02
3 (003077 10.5*1 Se.31 SAP 113,0/0,0 / / 19151 8044.5 COOT OP
4 P01336? P (.8’l 54.871 SAl (IN DATA I 8044-5 COlT 02
9 101401/ I(.S’. 88.21 SAl ((N DATA P PCI’ 8 I/ISP
6 10173(2 (1,7’. 84.7€ SAP (pa DATA p PCN 8 I/ISP
7 P10(94/ PP.4 ’ .  941.7~ SA T (~~3.3/j ,4* / / lISP PCI. 4 ((ISP
0 0( 94124/ p0,54 041.51 SAT (14.9/4.8 /OP.0/23,IIISP #044—5 (COOF Dl)
‘0 110613/ p0. 9’. 541.31 SAl (13.8/1,8 / / ,IlSp PCI. 3 (‘ISO’

(PP 010350/ (0.0’ .  01.371 SAl III DATA P PCI. 2 ((ISP
II (1(3072 P0.0’ .  50.01 SAl (IN DATA P #044-5 (COlT 01)
P41 1(1837/ ((.2’. 00.771 SAl ((5 DATA p PC’. 2 ((ISP
Ii P4100512 PP.0’. 79.571 SA l 113,0/3,3 /.0.S/24PIIISP (‘CI. 2 I/ISP
14 (41033’./ P0.0.4 50.~ 1 SAT (14.5/4,5 /OPP4/25PIISP 11GM-S (CalIF 01)
(5 P41035841 (0.7N 711.4(1 SAT (T3,0/3.S /5 /24.9151 PC’. 4 IPI0SP
(0 P3041(5 2 (0.0/I 78.41 SAP (TP .S//,3 /01,5/2511115) PCI. 6 (lISP
(P 13(4 37?  (2.4’. 74.01 SAT (IN UATA P PC’. 6 (lISP
(8 03182;! P2.0’. 73.071 SAl  ((N DATA P PCI. 8 I/ISP
(9 P40(5’ .? p41.710 72.071 SAl (141.0,2,8 /00,8/2411(5) PCI’ 6 P.IISP
418 140484/ P41.6’. 70,41 SAl 112.0/41,0 / / lIsp 8DM-S (CaliF 01)
411 P.07o~ ? (2,7’. 71.271 SAT (73.0/3.u / / lISP PCI. 6 ((ISP
4141 (4144(7 p2.7’ . 69.61 SAT (IN DATA P (‘CI. 6 I/ISP
413 (4(433 ! 13.3’. 81.071 SAl (III DATA P #044-5 (CalIF DI)
24 P4 19447 p3,2’. 69,31 SAl ( (A  DATA P PCI. 6 I/ISP
414* (8014(/ P3.9’. 00.871 SAT (T3.5/3,5 /01.b/41410I5P I’CI. 6 ((ISP
415 p80320/ p3,9’. 01.’.l SAl  (14.0/4.0 /041,0/2319(5) 8044-S (COOP 01)
417 P506.4.0./ 14.4*1 80.771 SAT (T4 ,0/3 ,b ~o1.e.’24.sISp PCI’ 4 I/ISP
28 (3(4 27! 14 .3’. 06.41 SAT ((I DAIA p PCI. 6 I/ISP
29 P5(8’,! P3.5’. 63.61 SAl ((I DATA P 8044—5 (CCVIF OS)
39 (5194117 (4 .0’. 60,471 SAl  ((a DATA p p11C~. 6 ((ISP
51 P80304/ (3,7’ . 60,51 SAP (14,0/4 .0 /00.5/23.9(S) PCI. 6 I/ISP
341 P0043(1 P3.09 86.101 SAT (14.3/4 ,5 /D0.S/201.ISP 8044-S (WIT 01)
33 P60641..? p3.4* 1 80,81 SAl  (14.0/4,0 /S /24INSP PCI. 4 ((ISP
3’ P6(0.2)1 13,01 89.51 SAl ((0 DATA P #044-5 (COOT 01)
39 (01101(1 P3.5’. 67.,,1 SAl (IN DATA P PCI. 6 I/ISP
36 (70 248/ p41,419 07,21 SAP (14,8/4,9 /D0.9/24l(IS1 PC’. 8 (‘lISP
.07 ( 70(49/ (3.(9 60.1071 SAl (15.0/5,0 /D U,9/23p10P5P 8044—S (WIT 01)
38 (7,P 4p pl  141.1’. 60.41 SAP ( (A  DATA P (‘CI. 6 I/ISP
39 P7 (43 77  p2.5’. 61,31 SAl ((N DATA P I1044~S (COOT 01)
48 (7P3 3~ j  P 2.0’. 67.071 SAl 1(11 DATA P PCI. 6 I/ISP
41 171833F p41,4’ . 00,60. SAl ( PA  DAlI p PCI. 4 I/ISP
441 P9023(7 ((.711 67.31 5A ( (P3.3/4,5 /A(,U/24IINSP PC’. 6 (lISP
43 180502! P0.4’ . 67,4 1 SAl  (13.0/0.0 /5 /23.9131 8DM-S (CalIF 01)
44 180735! P (.440 07,371 5*1 ((II PlATO I PCI’ 6 I/ISP
48 18131..! 10 .69 69 ,41 SA l (IN P)A TA P PC’. 6 ((ISP
40 1815492 (8.3’. ey,~ 71 SAT (IN DATA P #044-5 (WIT OX)
47 18153’.! (0,3’. 70.21 SAl ((N DATA P PCI. 6 I/ISP’
40 1902142 P0,3 1  70.21 SAP IT3.3/3~ 5 /S /414IPISP PCI. 0 (lISP
•10 090.0’.? (0.3’. 89.671 Sal (13,8/4.0 /82.0/23lN5P P1044-S (CalIF 0 1)
58 1997(7/ P8.0’. 70.571 SAl ((N 0810 P PCI’ 0 (‘lISP
SI (91 4347 9.8’. 70.31 sAl (pA DATA P PCI. 6 (lISP
341 (9(8102 9.711 75.571 SAl ((II DATA P I’C~ 0 

((lISP
33 280(37/ P0.3’. 71.41 SAP (13.3/1,9 /5 /24.915) PCI. 0 I/ISO’
34 2003332 p0.2’. 741.4(1 SAl (13.5/4,0 / OO.s/23IISP 8044-S (WIT OX)
35 41007597 P0,8’. 71.971 SAT ((II DATA I PC’. 8 (lISP
3. 20(4397 P0,8’. 74.01 SAl ((N DATA p PCI. 6 ((151’
3/ 410(590/ 9,8’. 73.271 SAT (PA DATA P PCI. 0 (lI5P
58 2(0)4 9 /  p9,304 73.471 SAP (13.5/1,5 /5 /41411151 PCI. 4 ((‘.5P
59 2100.2/ P 1.0.4 73.41 SAP (IN DATA P PC’. 5 (‘ISP
69 20(4222 p3 ,2’. 73.371 SAl (PR DATA P (‘CI. 6 1)04511
OP 2013342 14.9’. 73.471 3.41 ((I DATA p 8DM-S (COOT 01)
4/ 1(1924/ p5.2’. 7~~.p1 SAP ((N DATA P PC’. 8 (lISP
63 2201231 15.1*1 74.41 SAP (12,5/0,0 /ul.V/24IIISP (‘C’. 8 ((ISP
84 241040(7 (5.910 73.071 SAl (lP.5/P,~ / / lISP 11DM-S (WIF 01)
09 2200242 18.711 74.471 SAT III OATO P PCI. 6 (‘ISP
60 2214051 P 7.3’. 79.671 SAT l (A  PlAT O p PC’. 8 PMSI’
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Pl O 1105(110.40 PaR !IOPPCAP. CYCLUVII NO. 22—711
90002 15 NI/V 16 200041 (9 lOW

‘.4* 063 MAO 0105 0105 III FIT POSIT
1(8 PlO ACC(’Y 0(1 PIT 181 v(ND SIc diNe III 79000 LVI Ill UNPIN. (TI UP ‘IS’.
040. (III POSIT CAl NOV—NI T LVI. I/(lI VII. 8810 4110 VOl . 8110 8110 SIP N6~ TI/TO Poll’. !AT1UN (II. IAP)AI ‘.11(111

(448167 6.511 91.41 SAP (11.8/1,4* / / lISp PCI. 6 (lISP
41 (4041(0/ 5.9*1 9(.71 SAT (11.5/14 / / IIII5p 8010*—S (COOT 01)
3 P403415? 5.9’. 101.01 SAl (P41.s/41.~ / / I01(S( (‘Cl. 6 P00450
• I4P43p! 6,34 91.271 SAl (pIP DATA p 8044-5 (WIT 01)
4* (41406? 6.04 90.01 SAl ( ( O P  IOTA P (‘CI. 4 ((ISP
6 18(114)7 8.111 09.51 SAP (13.0/P.O /0(.9/P5IIW4*) PCI. 6 ((ISP’
7 (603237 6,711 89.01 SAl (13.0/3.0 lU(.5/41SIISP 8044—5 (WIT 01)
A (905047 6.0’. 07.0.0 SAT (Ts,0/4.u #PIP,5/414lIISp (‘CI. 4 (“ISP
11 (SP/4p/ 4.2*1 05.11 SAl ((II P0854 p (‘CI. 4 (“.9(’
(0 131407/ 6,11 06.31 SAP Ipil PIATA p lOU-S (COOT 02)
711 18(7*11 b.4’o 86.51 SAP (p0 DATA p (‘CI. 6 ((ISP
(41 I60P2o7 7.0*1 05.61 SAl (14.0/4,9 /UP.SF414IIS) (‘CI. 8 ((ISP
Ii P004130/ 6,114 (15.51 SAl (P5.0/4.0 /D41../413I0151 8010*-S (COOT 05)
P4 (6067sF 7.040 05.41 SAl (1S,,/0.~ /DP.5/2SlllSp PC’. 41 I/ISP
P5 1614.,’.! 0.24 84.91 SAT (pP .1616 p PCI. 41 I/ISP
(0 10134157 0,09 84.411 SAl ((II DATA P 11044-5 (WIT 01)
1? 161 77-,! 0.7*1 84.0.71 SAT (~ A I/All P PCI. 41 I/ISP
(0 110107/ 9.64 04.171 SAl (T5,5/54 /0(.0/414.IISP (‘C.. 41 (‘lISP
(9 1/035141 II,! ’. 03.71 SAP P 15.S/S.7, /DA.D/41SII5P #044-S (COOT II)
410 P18’.Ip! (0,41’. N3.’Il SAl ((N DATA P (‘Cl. 41 (lISP
411 11 (34147 (1,43 03.31 SAP (IIi OAI* P (‘Cl. 41 ((ISP
4141 07(4377 p P.4*1 83.771 SAl (Ill I/AlA p 9044-5 (COO T 01)
4141 11I83o? pl. 7 s 83.171 SAP ((11 DATA P (‘CI. 2 ((ISP
2. I8005pi 41 (41.1’. 041.71 SAT (16,0/4.0 /00.9/414I9l5p (‘CI. 41 ((ISP
419 10033541 (2,5’. 041.91 SAl (l7,P~~7.0 /D(.s/23I11S( 11044-5 (COOT 01)
419 1000.377 141.411 82,0.0. SA P ((Il DATA P PCI. 2 (‘ISP
411 1013517 P3.510 0P’91 5*1 ((II DATA p 11DM-S (WIT 01)
415 18103’., (3.8-1 81.7€ SAP ((V UAT0 p PCI. 41 I/NSA
29 (90032, (4.80 01.6€ SAT ((PP DATA P (‘CI. 2 (lISP
30 190214/ 44.85 81.61 SAl (16.0/6.0 ~5 /20/lISP ‘CI. 2 I/ISP
31 190411.1 (5.10 01.91 SAl (17.0/7,0 /5 /25I110S) 9044-S (COlT 01)
341 P900.3.7 (8.25 01.31 SAl ((0 Pl AT O P Pc’. 41 (lISP
33 191314/ (6.1’. 0.-.01 SAP ((P DATA P (‘CI. 2 4.114*11
34 19(814(1 (6,911 Np, ,071 SAl (pA DATA P (‘C’. 2 (‘.0511
39 2081572 P0.2.. 81.4171 SAT P14.0/5.0 /041,U/24lIlSp (‘CI. 6 I/ISP
30 410951s7 )9.41-, 81.5€ SAl ((6 DATA P PCI’ 6 I/ISP
3/ 20(800/ p9.So No.’.1 SAP ((P DATA P PCI’ 6 1.11SF

118



_ _  _ _  

LATE FIXES LISTED AS I I IS TA0LE 6—1.

TYPHOON BABE — X000Z 02 SEP 10 18012 10 SEP

01 0 6XX 202  13.08 130.0€  SAT 14 .0 /4 .0 Is /2414R5) 0086-5 (COPI F OX)
02 0611092 14.03 (29.2E SAT 18 DATA ) 30010-5 (COlT 03)
03 OOP (41Z 22.03 127.01 SAT (R DATA ( 8000-5 (CONF 01)

TVO PICA I . STORM CARLA — 00002 Xl SEP 10 0000/ 05 SIP

Xl 020X(R Z  18.3 11 158.071 SA T (15 .5 / 5 . 5  / D l . 0 / 2 0 8 R5 )  0060-5 (ClIP 02)

T Y P 9 O .~N D I N A H  - 1200 2 14 SEP TO 1800/ 23 SEP

01 (22303/ (SEE COMMENT) SAl ( T 2 . 0 / 2 . 0  IS /2408S ( 00*0-5 (COIF XX - X2 DIG 1110(0 5(01 IT A LIII TN 224-1351
02 131157 2 22.78 134.31 SAT (8 DATA ( 8000-5 (COlT XI TO 221-1421
03 14X0152 22.03 13 1 .5€ SAT 13.0/3.0 /01.0/25605) b AA- S (COOT 01
04 141110/ 21.69 128.01 SAT (R DATA ) 3000-5 (C O8 F 02
1 X O P I C A L  S T O R M  EMMA - 0600/ PS SEP TO 0600/ 20 SEP

06 14 1108/ 59 .0 3  144.51 SAT (18 DIII. ) 3068-5 (ClINT 02)

TROPICAL STORM FVE DA - 00002 23 SEP TX 000XZ 25 SEP

TX 24(330/ 20.48 (11.01 SAT (SR DATA ) NOAA-5  (CO OP 02 )

T YPHOON 61100 - X 000Z 03 OCT TO 0600/ 10 OCT

01 0 4 2 2 2 7 2  19.2N (5 2 . 7 1  SAT ( T 3 . 5 / 3 . 5  / O I .X / 2 3 0 6 S )  8000-5 (CX N F 02
02 05231SZ 23.58 150.01 SAT (T4 .0/4.0 /XX .5/25HRS) 8080—5 (COlT 01
03 0 7 0 0 2 7 2  2 6 . 5 3  (47 .01 SAT (T4 .5/4.5 / D O . 5 / 2 4 H 8 S (  14000-5 (CO 8 P 01)
04 080004! 30.514 141.11 SAT (15.0/5.0 /00.5/260RS) 9000-5 (COOT Xl)
05 09102 0/ 41.20 (65. 41 SAT (SR DATA ) 8000- 5 (CO lT X l )

T R O P I C A L  STORM O A R R ( E T  - 06002 16 OCT TO 1800/ 20 OCT

OP 1600062 15.1 9 136.11 SAT (T2.0/2.0 /D2.0/24HRS) 0000-5 (CINF 01
02 (101172 17 .110 131.91 SAT (13.0/3.0 /D1.X/25HV5 ) b AA-S (COlT 01
03 (800342 18 .93 132.51 SAT ( T 3 . 5 / 3 . 5  / 0 0 . 5/ 2 3 9 0 5 )  8000-S ) C X 8 T  02
04 161 (262 19 .5 9  13 3 . 3 E  SAT (18 DA TA ) 11000-5 (CO O P 02)

TYPHOON IVY - 0600/ 21 OCT TO 00002 27 OCT

OX 240000/ 21.2 11 151 .11 SAT )T4 .S/4 .5 IDX.5/25ORS) 8000-5 (COST XI)

TYPI’OON JEA N - 12002 28 OCT TO 120 6 03 NOV

01 0(2313/ 26.78 146.11 SAT )T3.0/3 .0 /01.0/23085) IOOAA-5 (CONF 01)

VP VOOTI KIM 0600/ 06 SOS 10 0000/ 17 NOV

Xl 07 )0182 12 .3 11 (49 .0 1  SAT (10 DATA ) 9008-5  CORP 01)
02 131 (452 14 .33 123.21 SAT (SR DATA ) 1IOAA-5 COOT Xl)
03 55 0 122 2 66.9 3 618.81 SAT (13.5/3.5 /W1.5/2568S) #018-5 (C0NT O S )

T Y Y Y O T M  L O C Y  - 060 02 28 1(09 TO 1800/ 07 D E C

0! 201025/ 06.94 (57.01 SAT (IV DATA ) 50000-5 (COOP 02)

TYPHOON MARY - 06002 20 DEC TO 10002 03 JO’.

01 2 3 2 5 5 9 2  12 . 6 0  170.51 SAT (13.5/4.5 /01.0/25055) NL T7 - 5 (CO lT 01)
02 2609(8/ 09.510 (65.01 SAT IR DATA ) #006-5 COlT XI)
03 290011/ (1. 4’. 149.5€ SAT T3.5/3 .5 /5 /25005) NOAH-S COlT II
T4 2910592 11.14 145.51 SAT II DATA ) 5060-S COST X l

~5 292328 2 11.1’. 143.0 1 561 ( v i .  DATA ) b AA-S COST Xl
01 3 111 2 7/  09 .4 9  X34 .6E SAT ( IV  DATA ) 4(006.5  CO II T 02
07 03002 52  59.9 11 1 2 2 . 3 E  S A T  ( 1 5 . 5/ 1 . 5  / W I . O / 2 4 N 8 S )  90 06 -S  COlT 01
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LATE FIXES LXST ED 00 1 1 tN TAXLE 6— 1 .

T R O P I C A L  C Y C L O N E  1(0.  2 1 -7 1  — 2000 ! 10 NOV TO 2000Z 21 NOV

01 ( 9 3 5 0 5 2  0 9 . 4 4  070 .01  SAT S R DATA ) 10*0-5 (COlT 01
02 201618/ 10.08 012.91 SAT 10 DATA ) 110*10-5 (colE oo
03 210445 /  1 1 . 2 8  O74 .8E SAT T 2 . 5 / 3 . X  / W l .V / 2 S H R S (  4000—S (COOT 02

T R O P I C A L  CYCLONE NO. 2 2 — 7 7  — 08002 15 NOV TO 2000! 19 NOV

01 1915 07/  15.99 080 9E SAT ( 18  DATA ) 8000-S (COOT IS)
02 20033 11 19.66 082 ./C 541 (EIS 0414 ) #0 *4-5 (CON E 02)

J
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APPENDIX

1. CONTIACTIONS

AC~W Aircraft Control and Warn- KM ICilometer(s)
ing System

XT Knot(s)
ACCRY Accuracy

LRDR Land Radar
ACFT Aircraft

LVL Level
ACR Aircraft Radar

M/SEC Meters per Second
AIREP Aircraft Weather Report(s)

(Commercial and Military) MAX Maximum

ANT Antenna MB Milli.bar(s)

ARWO Airborne Weather Reconnais- MET Meteorological
sance Officer

MHSO MOHATT 500 mb Prog
ATT Attenuation

MH7O MOHATT 700 mb Prog
AVG Average

MIN Minimum
AWN Automated Weather Network

MOHATT Modified Hatrack
BRG Bearing

MSN Mission
CAT Category

NAV Navigational
CIRC Circular

NEON Naval Environmental Data Network
CLD Cloud

NEDS Naval Environmental Display
CLSD Closed Station

CNTR Center NET Near Equatorial Trough

CONC Concentric NM Nautical Mile(s)

CONF Confidence (number) OBS Observation

DEG Degree(s) P Penetration (by aircraft)

D/DIA Diameter PC Percent ( % )

DIR Direction PCN Position Code Number

DMSP Defense Meteorological PSBL Possible
Satellite Program

PTLY Partly
ELEV Elevation

QUAD Quadrant
ELIP Elliptical

RECON Reconnaissance
FLT Flight

RNG Range
GOES Goestationary Operationli

Environmental Satellite RPD Rapid

HATRACIC Hurricane and Typhoon Tracir - SAT Satellite
ing (numerical forecast)

SFC Surface
HGT He igh t

SLP (MSLP) Sea Level Pressure (Minimum
HPAC Mean of XTRP and Climatology Sea Level Pressure)

HUR Hurricane SMS Synchronous Meteorological
Satellite

HR(S) Hour(s)
SPOL Sp i ra l Overlay

HVY Hea vy
SRDR Ship Radar

I R Inf ra red
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SRP Selective Reconnaissance Program cyclone usually characterized by comparatively
light winds and fair weather. If more than

STNRY Stationary half surrounded by wall cloud , the word “eye ’
is used . otherwise the area is referred to as

STY Super Typhoon a center.

TC Tropical Cyclone MAXIMUM SUSTAINED WIND-Maximum surface
w in d~j~~ ed averaged over a 1-minute period

TCARC Trop ical Cyclone Aircra ft of time . Peak gusts over water average 20
Reconnaissance Coordina tor to 25 percen t h i gher than sustained wind.

TCM Trop ical Cyclone Model RECIJRVATURE-The turning of a tropical
storm from an initial path toward the west or

TI) Trop ical Depression northwest to the north or northeast.

TI Temperature Inside Eye SIGNIFICANT TROPICAL CYCLONE-A tropical
cyclone becomes “significant” with the issu-

TO Temperature Outside Eye ance of the first numbered warning by the
responsible warni ng agency.

TS Trop ical Storm
SUPER TYPHOON/HURRICANE-A typhoon/hurri-

TY T yp hoon cane in which the maximum sustained surface
wind (1-minu te mean) is 130 kt or greater.

TUTT Trop ical Upper Tropospheric
Trough TROPICAL CYCLONE-A nonfrontal low pres-

sure system of synoptic scale developing over
VEL Velocity tropical or subtrop ical waters and having a

definite organized circulation .
VIS Visual

TROPICAL CYCLONE AIRCRAFT RECONNAISSMCE
VSBL Visible COORDINATOR-A CINCPACAF representative de~T~-

nated to levy trop ical cyclone aircraft
WESTPAC Western Pacific weather reconnaissance requirements on recon-

naissance units within a designated area of
WHO World Meteorolog ical Organi- the PACOM and to function as coordinator

zation between CINCPACAF , aircraft weather recon-
naissance units , and the appropriate typhoon/

WRS Weather Reconnaissance hurricane warning center.
Squadron

TROPICAL DEPRESSION-A trop ical cyclone in
XTRP Extrapolation which the maximum sustained surface wind

(1-minute mean) is 33 kt or less.
Z Zulu Time (Greenwich mean

time) TROPICAL DISTURBANCE-A discrete system
of apparently organized convection--generally
100 to 300 miles in diameter--orig inating in2. DEFINITIONS the trop ics or subtropics , having a non-

BEST TRACK-A subjectively smoothed path , frontal migratory character , and having main-
versus a precise and very erratic fix-to-fix tam ed its identity for 24 hours or more. It
path , used to represent trop ical cyclone may or may not be associated with a detect-
movement , able perturbation of the wind field. As

such , it is the basic generic desi gnation
CYCLONE-A closed atmospheric circulation which , in successive stages of intensifi-

rotating about an area of low pressure cation , may be classified as a tropical
(counterclockwise in the northern hemisphere). depression , tropical storm or typhoon.

EPHEMERIS-Position of a body (satellite) TROPICAL STORM-A trop ical cyclone with
in space as a function of time. When no maximum sustainedi surface winds (1-minute
geograp hical reference is available for grid- mean) in the range of 34 to 63 kt , inclusive.
ding satellite imagery , then only ephemeris
gridding is possible which is solely based on TROPICAL UPPER TROPOSPHERIC TROUGH (TUTT)-
the theoretical satellite position and is “A dominant climatological system , and a
susceptible to errors from satellite pitch , daily synoptic feature , of the summer season
orbit eccentricity and the non-sp herical over the tropical North Atlantic , North
earth. Pacific and South Pacific Oceans ,” from

Sadler , James C., Feb. 1976: Tropical Cyclone
EXTRATROPICAL-A term used in warnings and Initiation by the Tropical Upper Tropospheric

tropical summaries to indicate that a cyclone Trough. (NAVENVPREDRSCHFAC Technical Paper
has lost its “t ropical characteristics ”. The No. 2-76)
term implies both poleward displacement from
the tropics and the conversion of the cy- TYPHOON/HURRICANE-A tropical cyclone in
clone ’s primary energy sources from release which the maximum sustained surface wind
of latent heat of condensation to baroclinic (1-minute mean) is 64 kt or greater.
processes. The term carries no implicatio ns
as to strength or size. WALL CLOUD-An organized band of cumu li-

form clouds immediately surrounding the
EYE/CENTER-Refers to the roughly circular central area of tropical cyclone. Wall

central area 5f a well developed tropical clouds may entirely enclose the eye or only
partially surround the center.
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AFG W C ( 2 )  MET RESEARCH I N S T I T U T E  L I B R  (3)
A F G L / L Y U  ( 2 )  NASA G R E E N B E L T  ( 3 )
AMER EMBASSY , BANGKOK ( 7 )  NASA WALLOPS I S L A N I )  ( 1)
. \NDREWS U N I V  (1)  NAT C L I M  CNTR ( 1)
A R I Z O N A  STATE U N I V  ( I )  NATW EAS ERV FOROH : H ONOLULU (1) —
ARR S/CC (4)  N ATW EASE R V PACR E G ( 2 )
AWS/ DNT / D OR (5)  NAVAL A CADEMY ( 1)
BUR OF MET , B R I S B A N E  ( 2 )  NAVWEASERVFAC ALAMED A ( 1)
BUR OF MET , MELBOURNE (1) N AVWEAS E RFAC J A C K S O N V I L L E  (1)
BUR OF MET , PERTH ( 1)  N A V W E A S E R V F A C  YOKOSUK A ( I )
CATH U N I V  OF AMER ( 2 )  N A V ) iN V P R E I ) R E S F A C  (5 )
C E N W E A B U R  TAIWAN (3) NI SS/SFSS ( 2 )
C H I E F , MAA G TAIWAN ( 1) NHC , NOAA (1)
C H I N E S E  AF WEACF.N TAIWAN (3)  NOAA/EDS CORAL GABLES ( 4 )
C I N C P A C  ( 2 )  NOAA/ED S WASHINGTON , DC ( 2 )
CI N C P A C A F / D O W  (1) N O M / E R L  BOUL DER ( 2 )
CI N C P A C F L T  ( 5 )  N O A A / E R L  M I A M I  ( 1) V

C I V I L  DEFENSE (GUAM) ( 4 )  NO A A/HYD R OLOG Y BR ( 1)
CNO ( 2 )  N O A A / L I B R A R Y  ( 1)
COLORADO SThTE U N I V  ( 2 )  NOAA/N E SS ( 2 )
COLORADO STATE U N I V  ( L I B R )  ( 1)  NOAA/PMEL ( 1)
COMATKCARSTK F ORS E V E NTHF I. T ( 2 )  NPGS DEPT OF MET (3)
C O M F A I R E C O N R O N  ONE ( V Q - l )  (3)  NPGS L I E R  (1)
COMLOGSUPFORSEVENTHFLT (1) NW E SA (1)
COMNAVAI R SYSCOM ( 2 )  NWSD A S H E V I L L E  ( 2 )
COMNAVFACENGCOMPACD IV (1)  NWSED AGANA ( 2 )
COMNAVFORJAPAN (1) NWSED ATSUGI ( 1)
COMNAVMARIANAS ( 1)  N W S E D  BARBERS POINT  ( 1)
COMNAVSURFPAC ( 2 )  NWSED C U B I  P O I N T  (1)
COMPATRECONFORSEVENTHFLT (1)  N W SED KA I ) ENA ( 4 )
COM PATWING (1) N W SED M I SAWA ( I )
COMPH IBG R U (1) OCEANOGRAPHER OF THE NAVY (3)
COMSC (1) ODDR ~ E ( 2 )
COMSEVENTHFLT ( 2 )  O K I N A W A  MET OBS (1)
COMSUB GRU SEVEN ( 2 )  OLG/ H Q AIlS ( 1)
COMSUBPAC (1)  PAGASA (6 )
COMTHIRD F LT ( 1)  ROYAL OBSERVATORY HONG KONG (3)
COMUSNAVP I L (3)  TAIWAN U N I V  (3 )
COMUSTDC ( 1) TEXAS MM U N I V  (1)
DDC ( 1 2 )  TTPI (8 ;
DEPT A I R  FORCE ( 1)  TYPHOON COMM SECR (1)
DET 2 , 1WW ( 2 )  U N I V  OF CH I CAGO (1)
DET 4 , HQ AWS (MAC) (5)  U N I V  OF GUAM ( 2 )
DET 5 , 1MW (3)  U N I V  OF H A W A I I  DEPT OF MET (3 )
DET 8 , 3OWS ( 2 )  U N I V  OF H A W A I I  L I B R  (1)
DET 10 , 3OWS (1) U N I V  OF MEXIC O ( I )
DET 15 , 3OWS (1) U N I V  OF RP ( 2 )
DET 17 , 3OWS (1) U N I V  OF WASHINGTON ( 1)
DET 18 , 3OWS (1) USAFSAAS / TMW F ( 2 )
D1RNAVOCEANMET (10) U SDOC/NOAA ( 1)
DISTAD MARSHALLS (5)  )JSS BLUE R I D G E  (LCC 19) (1)
DMA (1) USS CONSTELLATION (CV 64)  ( 2 )
ENVSCISUPGRU (5) USS CORAL SEA (CV 43) (1)
ESCAP (2) USS ENTERPRISE (CVN 65) (1)
FAA (GUAM) (5) !JSS KITTY HAWK (CV 63) (1)
FLENUMWEACEN (2) USS LONG BEACH (CGN 9) (2)
FLEWEACEN NORFOLK (I) USS MIDWAY (CV 41) (2)
FLEWEACEN PEARL HARBOR (2) USS NEW ORLEANS (LPH 11) (2)
FL F. WEAC EN ROTA ( 1) USS OKINAWA (LPH 3) ( 1)
FLEWEAFAC SIJITLAND (2) USS OKLAHOMA CITY (CG 5) (1)
FLORIDA STATE UNIV (2) USS RANGER (CV 61) (2)
GEN MET DEPT ~HAILANI) (2) USS TARAWA (LIlA 1) (1)
GOVERNOR OF GUAM (2) USS TRIPOLI (LPH 10) (1)
GUAM PUBLIC LIBRARY (1) WEA SERV MET OBS (2)
HEDSUPPACT (2) 1MW/DON (6)
ICY AWS/DOR (5) 3AD/DOX (1)
INDIA MET DEPT (2) 3WW/DNC (1)
JAPAN MET AGENCY (3) SWW/DNC (1)
LIBR OF CONGRESS (1) 3OWSQ (6)
LIBR OF CONGRESS (EXCHANGE ~ GIFT DIV) (4) 41RWRW (2)
LOS ANGELES PUBI.IC LIBR (1) 43SW/OI (2)
MAC/HO (2) S3WRS (1)
MCAS FUTEMA (1) S4WRS (5)
MCAS IWAKUN I (2) 33SOTTW (1)
MCAS KANF .OHE BAY (1) 336OTCHTG (1)
MET DEPT BANGKOK (2)
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