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PREFACE

This report was prepared originally by USAFETAC to answer a request from the
Air Force Systems Commend's Aeronautical Systems Divisisn, through the GWNg
Stelf Meteorologist, for information on the aircraft icing probabilities from
nea~ the surface up to 40,000 feet.

The Aerorautical Sycsiems Division is interested in icing as it affects oper-
ational analyses for new systems und subsystems entering the Air Force inventory
in the 1970's and teyond. To this end, 6Wig, OL-A, reguested that USAFETAC ex-
tend A%STR 194 rrom a three-level (5,000, 10,000, 15,000 ft) and seasonal
analysis {0 one that more adequately covers the operational range cf Air Force
anéd DOD aircrafc. USARETAC inviied €WWg, 3WWg, ard AWS parsonnel to meet at
#ashington. D. C. n 2 March 1971 to resolve potential differences of opinion
regarding the optimum presentation of icing climatology. The attendecs agreed
that the methodology developed at USAFETIAC has vhe advantage of utilizing the
computer to ricduce data by month and for each pressure surface, and compiling
poteantial-icing a.:i probable-icing statistics utilizing techniques discussed in
A%SM 105-39.

EDWARD L. HEAfH, Major, USA®
LUTHER ¥. CANTRELL, SMSgt, USAR
USAFETAC

Washington, D, . 20333

15 May 1972

Approved for public release; distcribution unlimited.
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AIRCRAFT ICING CLIMATOLOGY FOR THE NORTHERN HEMISPHERE

Introduction

Since 1967 the Air Weather Service has been using the procedures set forth
in AWST: 194 and AWSM 105-39 to answer the many reguests for the probability of
aircraft (cirframe) icing within the Northern Hemisphere. These procedures
have proved valuable aids in satisfying the needs of our users. The basic con-
cepts employed in the original remorts as well as the actual icing observations
made during 1952-1955 remain as the best approach to icing probatility in the
free atmosphere. This report is an update of these procedures encompassing ad-
ditional data worldwide. This "updated"” method was developed by the authors
aided by persomnel of the Environmental Technical Applications Branch of JSA?-
ETAC, Washington, D. 7. 1In ¥arch 1971, a Conference on Airframe Icing Clima-
tology was held at USA>STAC in Weshirgton, D. C. This conference, attendad by
representatives from USACETAC, 6WWg CL-A, and 3WWg, made recommendations that
led to the adoption of the aircraft icing climatology method presented in this
report.

Definitions and Assumptions

In general, the USAFETAC method for determining aircraft-icing probabilities
is derived from techniques discussed in Attachment 1 to Air Weather Service
Manual {aWSM) 105-39 [1]. Tatle 8, "Frequency of Aircraft Izing by Air Tempera-
ture and Dew-Point Spread, and Figure 16, "Graph of Cumulative Prequencies of
Icing Occurrences as Tunctions of Temperature and Dew-Point Spr ad,” from this
attachment are reproduced in Appeﬁiix A of this report and rema.” an important
part of the method used. In order for the reader to clearly uncerstand <he
method, certain definitions and assumptions must be set forth.

a. This method stili employs the empirical icing data gathe-~ed by USAF Air
Weather Service (AWS) recornaissance flights cover the North Atlartic ané North
Pacific Oceans Juring May 1952 through Juie 195%, and over the Arctic Ocean
during May 1952 through June 1955 [4]. 1Iv is assumed that this continues to be
the best accumulated data available on actual ajircraft icing in the atmosphere.

b. Radioscnde data froz cver 380 Northern Hemisphere stations ware machine-
processed and hydrostatically checked. These data were input at fzc2 value, re-
gardless of the type of radiosonde instrument used or the potential 2rrors in-
herent in the humidity sensors of these instruments.

c. The tyrz and severity of the icing are not considered. From climato-
logical records, this report determines only the probability that alrcraft icing
will occur ibove a given station during a given month.

d. Actual clovd observations are not considered as such. it is assumed

»
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that clouds are present within the particular limits of temperature/dew-point
spread as shown in Figure A-1, Appendix A. For purposes of this report, clouds
are assumed to occur with the conditions as shown below the 95% curve on
Figure A-i.

e. Por icing to occur, free-air temperature must be -3°C or colder but no
colder than -30°C. For the upper limit, our assumpticn ccnsiders the heat of
friction of the ai: across tie airframe. This friction is assumed to prevent
the formation of aircraft ice at temperatures warmer than -3°C. PFor the lower
limit, it is assumed that supercooled water rarely exists at tempzratures colder
than -30°C even though, under controlled conditions, liquid water is known to
exist at temperatures as low as -4Q°C.

f. The occurrence of icing above 20,000 feet is assumed to be rare and ap-
proximatec by the probability at 20,009 feet. Most of the icing that does
occur is avsumed to b2 found in the supercooled water droplets of towering
cumalus or camulonimbus ceils. Therefore, the probabilities may be reduced
even lower by avoiding flight into taese ciouds.

g- Probabilities of icing are presented only for the 1000-, 850-, 700-,
and 500-mb surfaces because tinese are the only surfaces for which data were
availsole for Nerthern Hemisphere analyses.

h. The probable icing values given in Figures B-1 through B-4Z are assumed
to apply to ail aircraft, whether fixed-wing or helicopter‘. These values are
considered appropriate for supersonic jet aircraft when operating at subsonic
speeds.

i. Potential icing is defined as the presence of clouds at temperatures of
-3°C or colder dut .o colder than -30°C.

J. Probable icing is defined as icing that should occur (or the chance that
icing will occur) at flight level with a known value of potential icing at that
ievel. Frobable icing is determinei through the application of empirical air-
craft-icing data to potential-icing values. The occurrence of probable icing
will always be less than that for potential icing under the same cloud and
temperature conditions.

k. Unless otherwise noted, all helghts are given in feet udove mean sea
level (MSL). Since mean sea level is used as the reference for gll altitudes in
the atmosphere, the station elevation should be subtracted from the height given
for icing in feet above MSL in order to determine the height of icing atove that
station.

! General criteria for all rotary-wing aircraft are not available since the con-
formation and aeronautical characteristics of these craft vary greatly with
each make and model. However, icing data determined under this method have
been furnished to and used for rotar;-wing aircraft with no known adverse
effect.
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A , i. Each of the monthly Northern Hemisphere icing charta "Probability of 4
E g N/ Encountering Icing Conditions" (Figures B-1 through B-48) is presented as one of 3
% % four pressure surfaces (1000, 850, 700, and 50C mb), Table A-2 in Appendix A 3
§ g gives the conversion of the pressure surfaces to the mean height in feet above ;
% % MSL depending upon the latitude and month required. E
E g Procedure §
% % The procedure used in determining the probzzility of aircreft-icing values 3
E i as indicated above a particular station on the charts, described in subpara- %
E g‘ graph £ above, requires the use of Pigure A-1 and Table A-1l, included in Appen- 3
3 g . dix A of this report, and radiosonde temperature/dew-point data. This step-by- 3
S step procedurs is outlined below: 3
E : a. Using a station's radiosonde observation, exter the air temperature and ?
3 F the tempersture/dew-point spread at the gdesired pressure surface on the diagram f
; in Figurc A-1, Appendix A. As previously mentioned, this study consi-cered 3
? pressure at 1000, 850, 70C, and 500 mb; but the procedure need not be confined ;
% to these yparticular surfaces. 3

b. If the values lie under tre 95% curve in Figure A-1l, the observation is
considered a "yes" (Y) for pctential icing. If the velues 1lle above the 95%
curve, a "no ic.ng" teg is assigned. All available radiosonde observations for
a specific station are similarly considered regardless of wnether they are taken
at 00Z or 12Z.

¥

B g gy

saad)

J

s c. Each "yes" observation is assigned a percent frequency of icing (F) from
Table A-1. Tne percent frequencies are summed by pressure surface and month,
The "yes" observations are also sinmilarly summed.

d. Divide the number of "yes" observations (organized by month and pressure
surface) by the total number of valid observations for the particular month and
pressure surfece, i.e., observations with no missing temperature or dew points.

L AR & ae iledlil W enekk L

e. For the desired month and pressure surface divide tre total of the per-
cent frequencies of icing bty the number of "yes" observations for that month
angd surface, and by 100.

Al

f. Multiply the result cf d by the result of e. This xill represent the
probability of icing atove the station at the prescribed surfacz and for the
month of interest. Figures B-1 through B-b8 are anciyzed for specific icing 4
probabilities as derived for individual szations. 3

TR TR I LYy

g. The end product of this corputation is the determination of specific
icing probabilities for individual stations. FPFigures B-1 through B-U8 are the
isoline analyses of these calculations.

Pt ubi
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Represented in mathematical terms, the procecdure would be:
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3 P

Potential Probable %

] Icing Term Icing Term p

3

3 n n

? Yy Ve,

; =] 3= )

E (1) A=1 ..___._.L..) = P(I) 3

3 n n :

3 100 z Y i

E =1 g

% where: Y = a "yes" observation ?

3

n = total numder of observations considered ;

; ? := percent frequency of icing j

P(I) = probability of icing

For an example of this procedure, see Apperdix A of this report. This pro-
cedure has been comaitted to a computer program that processas radiosonde data
tapes for an individual statior. and prints out the monthly percenrage frequen-
cies of icing for every 50 mb, where available. Additional information, such
as potential icing and an observation count for each pressure surface, is also
part of the output. Table 1 is an abbreviated example of a station printout.

Ky T e sy
advany i el

L b1

TABLE 1

e et f b

Sample Computer Output for January and february — Percentage
Frequency of Occurrence of Tcing.

analliith

OiAHA, NEBRASKA — EL 982'

A

JAN PROB* POT** NUM OBS*** FEB PROB* POT** NUM OBS*** :
1000mt 0.00  0.00 0 1000mk 0.00  0.00 c :
950mb 6.00 22.44 673 95Cmb 3.93 12.54 514 3
go%0mb 5.69 20.9% 683 900mb 6.03 18.42 619
8somb 5.09 16.84% 683 850mo 4.70 15.05 618 F
8comb 4.31 14.66 682 800mb 5.48 15.95 519 ;
750mb 3.99 13.93 682 750mb £.37 16.16 £19
700mb 4,01 15.10 682 760mb 5.15 17.45 €19
650mb 3.40 16.01 €81 650mb 4.30 17.77 619
600rd 3.0 17.16 682 600me 3.51 19.39 615
550mb 2.63 18.30 633 550me 2.78 18.93 €18
soomb 2.35 18.44 678 500mb 2.18 17.9% 618
4somb 1.34  12.12 660 4somb 1.1"% 10.70 558

# Probability of icing in %.
*% Potential icing in %.
=x% Number of radiosonde observations at the indicated pressure surface.
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Analysis — Probability of Encountering Icing Conditions

Ccver 380 radiosonde station computer tapes, containing at least five years
of station data each, were processed and the results plotted. A station lirting
and locator chart are included in Afgpendix B. Figures B-1 through B-48 are
monthly Northern Hemisphere charts that have been analyzed for every .050 inter-
vzl of probability of icing for each of the four pressure surfaces previously
noted.

Areas are shaded for surface topography above the pressure surface of the
particular chart. Since the pressure surface intersects the ground surface
around the boundary of tuese shaded areas, it is impossible to analyze for the
pressure surfaces falling within these boundaries. For example, Lander, Wyoming
is at 5558' above MSL and at 42°42'N. According to Table A-2, Appendix A, the
850-mb pressure surface at U5°N averages 4800' above MSL. This means that the
£50-mb pressure svrface lies an average of 700* to 800' velow the Lander topog-
raphy. There will, therefore, be no 1000-mb or B50-mb analysis for icing over
Lander. Also from Table A-2, the height of the 700-mb surface averages 10,000'
at 45°K. This means that Lander data will appear on the 700-mb and also on the

500-mb analyses.
Verification of Results

The potential icing term in Fquation (1) was verified in two ways. One
method of verification was a rough match of "yes" forecasts from Figure A-1,
Appendix A, to the existence of actual cloud cover. The second method utilized
the Chi-square statistical method to show that the potential-icing values that
were forecast and accumulated were not likely by chance.

It was felt that in Equation {1) the probatle aircraft-icing term could have
teen verified only by an oxtensive series of {lights similar tc the reconnaissance
fiights of 1952 through 1955. The "7" terr: (percentage frequency of icing from
Table A-1, Appendix A) is based on these flights. Because of the cost and time
involved, no attempt was made to veri{y these values found in Table A-1.

a. The Existence of Clouds vs Occurrence of Potential Icing. Actual cloud
observations are not considered in this study since it was felt that the entry
of values into Figure A-1, Appendix A, providsd acdequate estirmates of 5/10 or
greater cloud cover. 1In order to determine whether this assumption was reason-
able, the "yes" values for icing were compared date-for-date with clcud cover
over five selected stations. If the cloud cover was Z 5/10 (regardless of cloud
height), the occurrence remained a "yes" for icing; if the cloud cover was
< 5/10, the value wes considered a "No." Table 2 illustrates the results,
where:

number of predicted potential-icing occurrences.

Y = number of icing occurrences predicted, but where there was < 5/10
cloud cover.
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3 X-Y = number of icing occurrences predicted after occurrences of < 5/10
% cloud cover have besen subtracted.
5 Z= LZE!I X 100 = Percentage ratio of successfully predicted potential
§ icing.
£
z

S
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Except for the 950- and 550-mb surfaces at Fairbankzs, Alaska, the existence
of 2 5/10 cloud cover verified the potential-icing forecasts in at least 80% of
the cases.

TABLE 2

ETAC Method vs Occurience of < 5/106 Clouid Cover
When Icing Was Predictead.

No. of Occurrences xiY x 100

X Y Xx-Y (in %)

Edwards AFB, CA, POR: 1951-67, Elev. 2312 ft
850 mb 3 0 3 100.0
700 mb 70 10 60 .7
500 mb 177 26 151 85.3

Hill A®B, UT, POR: 1950-63, :lev. 4788 rt

850 mb 33 6 27 R1.8
700 mb s1n 101 710 37.5
500 mb 1957 195 1762 90.0
McChcrd AFB, WA, POR: 1956-62, Elev. 322 ft
850 mb 171 10 161 g4h.2
700 mb 824 54 770 93.4
50C mb 1033 58 975 4.4

Great Falls, Mr, POR: 1948-63, Elev. 3657 f+.
850 mb 376 50 326 86.7
700 mb 1038 147 891 85.8
500 mh 191R 215 1703 88.8

Fairbanks, AK, POR: 1957-67, Elev. 547 ft
0 mb usg 186 2713 59.5 !

0 mb 85 2%1 623 3.0

760 mb 1536 262 127 2.9
500 mb 1158 106 1052 90.8

b. Application of the Chi-square Statistical Method. During 1968-1969,
6WWg OL-A at Wright-Patterson AFB, OM requested special local flights of a T-33
aircraft [5). A total of 49 fl.azhts were conducted to sample the liquid-water
content of clouds, flight-level temperatures, and icing type and intensity, if
any, found in the clouds. This was done for flight levels ranging from 2500 to
24,000 feet during the winter and early spring months. Data from these fligchta
are unpublished.

Icing data from these £iirhts were compared date-for-date with forecasts of
potential icing that were made using Figure A-1, Appendix A, and Dayton, CH
radiosonde data. The flight data indicated that 80% of the forecasts made from
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{ay) (By)
(6) (AB,), = _-_N__..L
(rows - 1) x {columns - 1)
A1) (2-1) x (2-1) =

3.84 and the 99.5th percentile or x’

This greatly simplifies our use of Chi-square.
From Chi-square statistical tables we assume the 95th percertile or x‘

= 7.38.
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: 5 i the radiosonde data correctly said "Yes" or "No." A 2x2 matrix was developed
E-’ E N using the following feormat:
E 5
? ‘ Total
E Ay | B | 4B A
€ (2) A
3 1 1 Total
2 : Ao | BBy | AP A,
E .
B Total | Total
E By By
E Waere Ai is the icing observed by the aircraft and B.,j is the icing forecast
E using the Dayton radiosonde data and applying the potential icing term of Equa-
> ion (1).
E Icing Forecast
3
E Yes No Totals
(3) Icing Yes 25 2 27
Observed No 9 19 28
Totals 34 21
5
r
(%) X" = LT .____1__3
“(84B3),
é where
3 (5) d ] = (A;LBJ) - (AiBJ)O

The 2>@2 matrix has one degree of freedom derived as follows:
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E ; An analysis of the 2x2 matrix (Equation 3) reveals the following values for
each:

1 _ €8.8 = 4.125
(Klﬁl)o ¢

dz
1,2 68.8
'BJT- = = 6,688
172%0 ‘

L el ol f

E
3
E:
=
F.
E;
E
F
3
2

. 21 _68.8

3 = = 3.982

; W < Iyt 39

md; ©8-89 - 6.u38
2’0

This gives us the following matrix:

By By

A 4.125 3.982 8.107

0 b el
AR Frs,

T

(L2 Nl g bt I
PPN R 7Y

e

Ay 6.688 6.438 13.126
a8

- T 2 hl

10.8 10.420 . =Tk, : i .
13 21.233 55 LTizsgﬁ;

Then ¥° = 21.233

Siiace X° is considerably larger than Xa and x’ , the forecast occu:rence
of icing is significantly dependent upon the forecast method and the results are
not likely by chance. Thus, the potential-icing term for use in determining
airceraft icing appears to be valid.

Summary

Certain definitions and assumptions were formulated stipulating criteria for
aircraft icing. Then, using radiosonde and empirical aircraft-icing data, it
was illustrated that a step-by-step procedure can be developed to determine the
probability of occurrence of aircraft icing. The equation that was derived for
thiz procedure has a probable icing and a potential icing term. Combining both
the potential- and probable-icing terms gives the provability of encountering
icing conditions over a station. Accumlated climatological data from the com-
bined terms have been analyzed for the Northern Hemisphere on monthly charts
for the 1000-, 850-, 700-, and 5C0-mb surfaces. These charts should provide ¢
valuable tool for aircraft design and mission plannirng.

oL D N v b dfd] bl DAY 30 O AR e B e et

The development of probable-icing values above a station need not be con-
fined to the surfaces of the monthly charts. Other pressure surfaces can be
used provided the temperature and dew point are available.
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The potential-icing term was verified, first through a test for the pre- "
sence of clouds and then through use of Chi-square statistical methods applied 3
to actual test flights. ;
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% } Appendix A

e N

AN EXAMPLE OF THE DETERMINATION OF PROBABILITY OF AIRCRAFT ICING

Sample Procedure for Determining Probability
of Aircraft Icing

RO AL CabE LR CAEE ML LI Al b e L AL B b AL A Al R

Given: 1200Z, 700-mb radicsonde data for Caribou, ME, 1-16 December 1963.

Y ®
T Td T -7 Appendix A Appendix A
Terp (°C) Dew Pt d Figure A-1 Table A-1

¥
8

3
k.
w3
E
:
§
E
3
3
4,

1 1 -16 -27.2 11.2 Fo -
2 3 2 -26.9 = * No -
; [ 3 -16.6 * * No -
3 1 4 -12.2 -15.1 2.9 Yes 22.7%
: 5 -19.4 -26.6 7.2 No --
3 i 6 -15.¢& -25.1 9.5 Ko -
i 7 ~16.6 -21.3 4.7 Fo --
: 8 -9.4 -14.0 4.6 7o -- 3
: ; 9 -8.0 -15.7 7.7 No - ;
: 10 -15.9 -2C.4 4.5 No - 3
4 1 -17.8 -20.4 2.6 Yes 17.4% S
3 12 -18.1 * * No - §
: 13 -21.6 -26.6 5.0 No -- E
; 3 14 -20.5 -23.7 3.2 ‘ Yes 17.4%
3 2 15 -18.¢ -22.1% 3.3 Yes 17.4% 3
E i 2 -16.9 -23.0 3.1 Yes 17.4% ;
3 : TOTALS Y =5 IF = 92,3 5
; * Indicates that radicsonde instrument was "motorbeating” thus
e implying that the dew point was too low to give a resding. ;
* E ¥e use Equation (1) from the text: §
¢ n n
; & PR NG :
-7 ’é (l) =1 j.""";!-l = P(I) g
k: n 3
3 E 10D 2 Y 3
; & 1=1 :
3 £ n =16 3
E — IY= 5 Then P(I) = (5/16)( 2 = .058 g
x 3 B
L, T = 92.3 .
£ R
F n 4
3
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3
E Interpretation: The probability of occurrence of icing over Caribou, ME, at ’g
E 700 mb during 1-16 December 1963 was .058. The percentage frequency of occur- ﬁ
E rence was 5.8%. If five to ten Decembers of 700-mb data are handled in like
; manner, we are able to corwile ar aircraft icing climatology that can be in- E
3 terpreted as the probability of encountering icing conditions over Caribou, ME, T
durirg December. This is the type of data that is analyzed on Figures B-1 E
E through B-48. :
E As an added bonus, we can {ind the potential icirxz over a station by using E
E the potential-icing term or
n :
3 2 Y 3
=1
n E
For Caribou, during 1-16 December 1963, the potential icing was 5/16 or 31%.
:? Potential-icing values have been found very useful for guiding the development ;
of and planning missions for helicopter-type aircraft. 2
3 TABLE A-1 f
"4 =
(From Attachment 1, AWSM 105-39) :
7 Frequency of Aircraft Icing by Air Temperature and Dew-Point Spread 3
(from observations having a dew-point report made in stratiform clouds) 3
No. of % Freq )
No. of Icing of 3
Air Temperature (°C) Obs. Cases Icing %
With spread = 0° 245 4 16.7
¢ to -2 With spread > 0° 1;2 8 16.3 1
Total 2 49 16.7 4
é
With spread < 1° 1101 563 51.1 j
-3 to -7 Yitn spread > 1° 114 37 32.2
Total 12315 600 49, 4
. i
With spread s 2° 1018 418 k.1 i
-8 to -12 #i*h spread > 2° il 32, 2.7 3
tal 1159 450° 3.8 - 3
(¥ith spread < 32 1251 237 18.9
-13 to -17 dith spread > 3° 133 15 1.3
zTotal 1384 252 18.2 g
Y
dith spread = 4° 772 134 17.4
-18 to -22 With spread > &4° 7 7 g.1 i
Total 849 141 16.6
With spread s 5° 347 38 11.0
-23 to -27 With spread > 5° gg 5 14.3
Total 3 43 11.3
With spread = 6° 160 15 9.4
-28 to -32 With spread > 6° 20 c o.c
Total 180 2 8.2
Grand Total 5463 1550 28.4

i
q
d
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] N i
i - "\ ;
3 3 N\ N\ 3
NN i
5% N ]
3 o* T T T T T T ;
o -5 -10° -i15* -—20* -2%5°* ~30* -3%°
’ AIR TEMPERATURE, °C
“N_-CUMULATIVE FREQUENCY {PERCENT) OF ICING OCCURRENCES IN
EACH TEMPERATURE RANGE WITH INCREASING DEW-POINT SPREAD
X: (T-T4)=~02T — THE "APPLEMAN LINE"

Figure A-l. CGraph of Cumulative Frequencies of Icing Occurrences
as PFunctions of Temperature and Pew-Point Spread
(from Attachment 1, AWSM 105-3%).
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STATION LtOCATOR LIST

16

WMO  WBAN NAME LATITUCE LONGITUDE FLEVATION ;
010c1 JANMAYENIS N7161  ENuLR?8 128
01030 TROMSO NORWAY N6942  EC19C1 79 é
01384 GARDERMOEN NORWAY N6::12  EC1105 669 3
C1l415 SOLA NORWAY NS853  EGDS538 43 3
02¢62 FROSON/OSTEP .UND SWEDEWN N6311  EC1e37 1:14 §
02077 STOCKHCLM SWEDEN N5921  E. 1757 48 1
02084 GNTEBURG SWEDEN N5743  Eulle? 23 ]
02935 JYVASKLA FINLAND N6224  EN254C 459 3
£2943 JOKIOINEN FINLAND N6349  EL2329 338 é
G4C1R 16231 KFFLAVIK ICELAND N6358  WC2236 164 :
06202 17632 THULE AB GREENLAND N7633  W.6849 251 i
04280 16435 NARSARSSUAC GREENLAND N611l1  W..4525 i36 §
26011 THORSHAVN FARGE [SLAND N62L3  EILK&GS 79 ;
; £6180 COPENAGEN DFNMARK N5538  EC124( 16 E|
4 26447 UCCLE BELGIUM N5248  EOC&42; 341 !
3 07170 340552 CHAUMONT FRANCE Ne8C6  ELLS03 1208 3
: 08159 14Clu ZARAGOSA SPAIN Nelel  EDIFG 846 3
4 08221 BARAJAS/MADREID SPAIN Ne328  WOL334 1988 2
4 08521 FUNCHAL MADIERA IS N3238  W01654 190 :
1 085346 LISB0A PORTUGAL N3846  WIS90¢ 347 3
| 68594 SAL CAPE VTOUF IS K16446  W022S] 18C "3
{5 10184 GREIFSWALD [ GERMANY N54G6 EO01323 16 i
i 1£393 LINDENBERG E GERMANY NS213  EN1407 328 3
£ 156486 DRESDEN E SERMANY NS1L7  En1341 758 :
; 10633 35010 WiESBADEN 4 GE:MANY N5035  EQCA1S 482 g
i 17866 34174 MUNICH W GERMANY NeB8GS  ECL135 1670 3
. 11035 VIENNA AUSTRIA N4815 ELl622 696 5
i 11934 POPRAD CZECH N4904  E02515 2320 :
{ 12374 LEGIONOKO POLAND N5225 EC20S8 34¢C
| 2 12425 WROCLAW I POLAND N5108  EO01659 427 :
E 12843 BUDAPEST HUNGARY N6T26  EG1911 473 :
{' 13130 MAKSIMAR/ZAGREB YUGOSLAVIA N&548 EO16CC 40¢C :
13276 BFOGRAD YUSOSLAVIA N64&eT  EO02032 797
1 16716 ATHENS GREECE N3754 Ei.2346 33
i7 16754 33208 IRAKLIiON CRETE N3518  EG2515 43 , :
| 17030 SAMSUN TURCEY NG4l117  E03620 ‘a4 :
» 17130 ANKARA TURKEY N3957  EL3253 2933 i
E 17220 IZMIR TURKEY N3826  Eu271C 82 i
E 1766 NICOSIA CYPRUS N3509  E03317 734 ;
' 2)046 DRUZHNYY 0STROV N85G37  EO57S57 66 3
ﬁ 20C69 OSTROV VIZE USSR N793C  ENT659 59 :
{i 221C7 BARENTSBURS USSR N7804 EG1413 66 ;
tf 23274 OSTRO VEDINENIYA USSR N7730 ENB214 32 E
29292 CHELYUSKIN MYS SIBERIA N7743  E10617 43 ;
l: 20353 MYS ZHELANIYA USSR N7657 Ev6B3S 26 :
;; 20667 BELYY OSTRIV USSR N7320 EOTH02 20 ;
|
|
|
i

';
E
]
!
E
f
|
|
]
E
T




VIMOTS

June 1972

WMO

2154
21647
21824
21965
21982
22113
22165
22522
22550
228L?
23G22
23074
23146
232:5
23274
23330
23418
234672
238C46
23884
264125
24266
24343
24527
24641
26759
24817
264959
25173
25399
25428
25551
25594
25677
25723
259113
25954
26038
26063
2629R
264272
26629
26781
26850
27196
27553
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STATION LOCATOR LISY

NAME

OSTROV PREJBRAZHENIYA S18F
MYS SHALAUROVA SCA
BUKHTA TIKSI SIBFRIA
CHETYREKJSTOLBOVOY OSTROV
WRANGEL OSTROV SIBERIA
MURMANSK *JSSR

KANIN NOS USSR

KEM USSR

ARKHANGEL'*SK USSR
SORTAVALA USSR

AMDERMA SIBERIA

DUDINKA SIBERIA

KAMENNYY MYS SIBFRIA
NARYAN-MAR USSR

IGARKA SIBERIA
DBNORSK/SALFEY.HARD SIB
PFCHUGKA SIBERIA
MNNASTYRSKIYE/TURUKHANSK
SYKTYVKAR SIBERIA
PODKAMENNAY A TUNGUSKA Stg
OLFNEK SIB

VFRKHOYANSK SiB

ZHIGANSK SIB

Ti!RA S18B

VILJUJSK SIBERIA

YAKTUSK 0OBSV SIBFRIA
ERBOGACHEN/ YERBOGACHEN SI8
JAKUTSK/YAXUTSK SIBERIA
MYS SHMIDTA SIBERIA

MYS UELEN SIBERIA

ULYGA fULIAGAI SIBERIA
MARKOVD SIBERIA

BUKHTA PROVIDENIA SIR
BUKHTA UGOLNAYA SIBERIA
SFYMCHAN SIBERIA
NAGAYEVO SIBERIA

KORF SIB

TALLIN USSR

LENINGRAD JSSR

BELCGOYE USSR

RIGA LATVIA USSR

KAUNAS LITHUANIA USSR
SMOLENSK USSR

MINSK USSR

KIROV USSR

STRINGINO USSR

17

LATITUCF LONGITUDE FLEVATION

N744C
N7311
N7135
N7338
N7358
N6858
N6839
N6457
N6434
N6143
N6945
N6924
N6828
N6739
N6T28
N6632
N6508
N6547
N614C
N&6l136
N6B3C
N6733
N6646
N6417
N6346
N62J1
N6116
N6205
N6855
N661C
N65CS
Nb6441
N66426
N63J3
N6255
NS935
N6C21
N592S
N5358
N575¢
N5658
N5453
N5445
N5352
N583é&
NS5613

E11256
€14356
E12855
E26224
E17832
EC33G3
ED4318
EGC3439
ES4032
E03043
E06139
ENBH1IY
EC7336
EG53C]
E(.8634
EQ6632
E05714
ESZ8T757
EG505]1
EA9309
E11226
E13323
£12324
E12015
E12137
E12943
E1G80]1
E12945
E17929
E1695C
E160G37
E17025
E17314
E17919
E15225
E15r 47
E1660)
E02443
EG3018
Ei.340C>3
ED2274
EG23R3
EL3720C4
EL2732
E06937
EQ4349

20
33
26
20
10
i51
157
30
43
59
48
94
SL
23
98
115
UNK
1=5
UNK
197
417
449
196G
453
351
338
912
338
23
23
UNK
198
18
3
271%
387
UNX
144
13
584
10
246
791
692
6237
263
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NS XY

WHMO

27612
2844D
28698
2890
28952
29231

29282
29574
32521

33673
30938
30955
310744
31088
31329
31369
31510
31727
31329
3196
32099
32165
32217
32389
33345
33658
33837
34139
24396
34731

3488C
35229
3539«
37985
38392
38457
38687
38750
388346
38989
&£Z0L7
4J1C5
4C18%
45427
43597
42648

WBAN
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STATION LOCATOR LISY

NAME

MOSCZOW USSR

SVERKLNVSK SIBERIA

OMSK STBERIA

KUIBYSHEY USsa

KUuSTakay SIBERIA
KILPASHEVO SIBERTA
R0GUCHAXY SERERIA
KRASNOYARSC SIBERIA
ZHIGALDVO S1&

MOGOCHA Si3

KRASNYY CHIKOY 518
BORZYA Sli8

ALDARN SIBERIA

OKHOTSK SISERIA
EKIMCHAN SISFRIA
NIKOLAYEVSK-NA-AKURE S1B
Bi AGOVESHCAENSK SIBERJA
EKATER NIKJLSKOE/ZYEKAT NIK
TFRNEY 518

VLADIVASTOC SiB
MYSPOVIRCTNYY/TIRUE SAKH
YUIZHNO-KURTLISK KURIL IS
MYS VASTILEVA KURiItL IS
KLYUCHI <i3

KIFV USSR

CHERNOVTYSY USSR

ODESSA USSR

KAMFNNAYA SSR

KHAR*K(V USSR
ROSTOV-NA-DNOU USSR
ASTRAKHAN USSR
AKTUYBINSK USSR
KARAGANDA SCA

LFNKORAN YSSR

TASHAL)7 SCA

TASHKENT SCTA

CHARDZHOU SCA
GASAN-KULI SCA
STALINARAD SCA
TAKKTA-BAZAR USSR

ALEPD SYRIZL
BFIRUT/BEYRIOUTH L FBANGN
BFER-YA AQIV I1SARAEL
BAHRAIN/MUHLARRAGC ARARIA
ADEN/KHORMAKSAR ARABTA
HABBANIYA [RAQ

18

LATITUDE LONGITUDE FLEVATION

NS94S
NS64B
N5456
NS31e
N5313
KS818
%5828
N269C
N34438
NS344
N522
N5023
N5837
}>922
}53C4
N5309
N5 16
NLT44
N&502
N&3G7
N&853
NG4O1
N5GGL
N5619
NDC24
heBlé
N&623
RS1G32
K&958
N&715
Nab621i
N5L1T7
NeI4E
N3BG44
N&LSO
Nellé
N39CS
L E T
N3835
N3558
N3611
N3346
N3156
N2&1l6
N125.
N3322

June 1972

EG3T734
EGSH:38
£ECT324
£08327
ES6337
Eu87254
Ew9724
F.92%3
1510
El11947
El15845
Ell831
E125722
E14312
£F1325%6
E146042
E1273,
£13558
E13640
£13145
E144138
El14549
F15523
E160 5,
£G3027
£G2558
Eu} I
£1.4042
EL3618
EN 394G
E4H81 3
€557¢C9
EGT338
Et.6RSC
£559859

n6916
{6336
Ei 5358
ENG6RL&T
F625%
£6.3713
Fu3529
Eh}k‘i[
EN50 37
Ei.6502
EG43134

512
788
308
144
561
249
449
UNK
1362
2331
7526
2244
2238
20
1782
UNK
449
243
36
453
UNK
i31
53
82
587
787
214
636
499
157
-82
745
1821
-36
UNK
14364
633
~75
27133
UNK
1276
79
207
6
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415306
41640
41780
41917
42182
42339
L2410
42475
428-.9
42867
429L9
43263
43149
432719
43333
43371
43466
46354
450..5
46697
47127
47187
474)1%
47412
47582
L7630
47646
47678
417746
47778
&T8C7
47919
47931
47987
43327
48455
48568
489:5C
51431
517.9
51777
S182¢%
522..3
52267
52533
528118

WBAN

w3242
43263

K22 ;4
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STATION LOCATOR LIST

NAME

PESHAWAR PAKISTAM
LAHORE PAKISTAN
KARACH PAKISTAN
DACCA PAKISTAN
DFLHI/NEW DELHI INDIA
JODHPUR INDTA
GAUHATI INDIA
ALLAHABAD INDIA
CALCUTTA INDIA
NAGPUR INDIA
VERAVAL INDIA

POGNA INDIA
VISAKHAPATNAM INDEA
MADRA/MINAMBAKKAM INDIA
PORT BLAIR ANDAMAN
TRIVANDRUM INDIA
COLOMB0O CEYLON
SATNSHAND/SAYN SHANDA
HONG KONG

TAOYUAN TAI WAN
OSAN-NI S <OREA
MOSULPO S <OREA
WAKKANAT JAPAN
SAPPORO JaP AN

AKITA JiPaN

WAJIMA JAPAN

TATENO JAPAN
HACNTJOJIIMA JAPAN
MIHD AB JAPAN
SHIONOMISAKI JAPAN
FUKUOKA JAP? AN

NAZE JAPAN

KADENA AB RYUKYY IS
TW0O JIMA VILCANO 1S
CHAING MAI THATLAND
BANGKOK THATLAND

SINGORAZSONGKHLA THAILAND

SAIGON RYN
INING CHINA
KASHGAR/SU-LO CHINA

CHARKHL IK/NOCHIANG CHINA

HOTTEN/KHOTAN CHINA
HAMI CHINA

SOH~-KUD-NOR CHINA
CHIA-YU-KUAN/CHIUCHUAN
KARMy (CHINA

19

LATITUCE LONGTTUDE FLEVATION

N3401
N3135
N2455
N2346
N2853
N2618
N2625
N3“ 23
N2239
N2126
N2154
N1832
N1742
N1392C
N114o
ND2B829
ND656
N&454
N2218
N2525
N3726
N3312
N&S525
N&353
N3943
N3IT23
N36J3
N3306
N352¢6
N3327
N3335
N2823
N2621
N244T7
N1847
N1344
NOT11
N1.49
N&355
N3924
N394S5
N3I7L7
N425C
N&215
N39S5C
N3612

EGT133
EST418
EC67C9
EC9G23
EOT712
EGT3GCH
EC9143
ECTO&2
E08827
EGT903
ECTL22
£0735]1
EC8318
EDS8011
£::9743
E£HLT655
EST951
€11ne?
El1141D
E12125
E127G2
E12313
Elqlal
€141 20
14006
E13654
E14308
£13947
E1332])
E13546
£13023
£1293(
E12745
E14116
EO09RS9
E1.73C
E1{337
F1{645
EOBYI17
EvT6C3
EuB403
ECT7995
€609327
EJ13
EG9815
£ 94138
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1177
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33
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KMO

52889
53546
5641.02
54161
564511
564667
54857
55299
55531
56137
56294
565171
56739
6989
57036
57083
57461
€1145
57993
58027
%8234
58367
586C6
58847
53211
59265
59316
59559
53758
59981
62119
64390
63625
61052
61471
61642
62011
62062
62378
624146
62721
26
75086
72133
15250

3231

WBAN

13517

3123

[N

275.2
2741
26616
26617
26519
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STATION LOCATOR LIST

NAME

IKAOLAN/ZLANCHOW CRINA
CHASAKNICHI CHINA
PANTEGAGA SUME CHINA
CHANGCHUN CHINA
PFI-CHING/PEIPING CHINA
CHOH-SHUI-TZ/TALTEN CHINA
CHING-TAQ CTHINA

ANAG MAMAR CHINA
LASA/LHASA CHINA

CHANGTY CHINA

CHENG TuU CHINA

HST CHANG CHINA

TENG CHUNG CHINA

HO XOU CHINA
HST-KUAN/HS I -AN CHINA
CHENG-HSEIN/CHENGCHOY CHINA
I CHANG CHINA
CHIHCHIANG CHINA
KANHSIFEN CAINA
HSU-CHNU/SUCHOW CHINA
NAN-CHING/NANK ING CHINA
HUNG-CHA/SHANGHAT CHINA
NANCHANG CHINA
FONCRKROU/FU CHOU CHINA
PAISE CHINA

WUCHOU CHINA

SWATOW CHINA
HENG-CHUN/XENGCHUNG FCRMNSA
HAIX0OU CHINA

HST SHA CH)w CHINA

PORT LYAUTEY MORNCLH

At GER/MALISIN BLANCHE 21 GERIA
AOQULEF ALGERIA

NIAMEY NIGER

FORT TRINOJET MMIRITANIA
DAKAR/DNUAKAM SERFGAL
WHEFLUS AB/TRIPOMT LIRYA
€t "ADEM AF/TORRUX LIBYA
HFLWAN UAR

ASWAN VAR

KHARTOUM SJNAN

BARROW WBAS ALASKA
BARTER 15 ALASKA
KOTZEBUE AL ASKA

NOME ALASKA

M(. GRATH WBAS ALASKA

20

LATITUDF LONGYTUDE FLEVATINN

N36903 E1C347 4987

N3917 E10945 UNK
N4351 E11605 3169
N&352 E1252¢ 73¢
N3956 E1162( 168
N3854 E12138 312
N36G4 E12019 2568

N32926 EC9216 13123
N2943 EG102 12201
N3lls EC97Y6 13499
N34l E1C&04 1634
N2753 E10218 5246
N2527 EL98Z9 53338

N2227 E1(354 439
N34l5 E1L655 1312
N3443 El11%243 UNK
N34T E11127 230
N2T7217 €159138 879
N255C El11450 361
N3415 EILT1S 148
N32GS €E11845 236
N3112 £12126 15
N284G E11558 i61
N26GS E11918 259
N235% E1L632 653
N233¢ E11125 391
N2321 Eilb4c 17
N220C E12345 T2
N?2COC E11025 45
N1651 E1i?22C 7
N3416 Wa{nS6 39
N3643 €0331¢ 82
N?658 £OC105 951
N1329 EQL21L 768
N2514 WG11137 1181
N144c WG1726 128
N3254 ECL1317 82
N3245 E«.2359 47
N?2952 EG312¢ 463
N2495 EG3253 636
N1536 £EN32133 1247
N7118 Wi5647 13
N7508 w143138 53
N6652 h16238 16
N643 H16526 22
N6258 Wi5%37 337

4




b
3
E
:

W IOV WA (o vh ATTATATET

oy

i

oot
{

L'l

anmy pore 't t

June 1972

WMO

72261
12273
72328
72316
72354
7C361
72398
72414
72454
72

T2

T2

72

T2
722,11
T22¢C2
72236
T722.8
72211
72221
72224
72226
72235
72249
72248
72250
72251
72253
72259
T2261
72263
72265
72270
72273
72274
72283
722431
72290
7234
T23<R
72311
72317
72327
72340
72353
72363

WBAN

26411
264.9
25713
25624
25531
2533¢
253,58
457.8
25734
2321
24240
24244
26317
93722
12850
12829
13889
13880
12842
13858
12879
13835
13956
03937
13957
12919
12926
12621
13511
22Gu1
23217
23.23
2344
3124
231565
3125
23146
03131
93729
13737
13873
13723
13897
13963
13619
23347

STATION LOCATOR

NAME

FAIRBANKS ALASKA
ANCHORAGE ALASKA

ST PAUL [ ALASKA

COLD BAY ALASKA
KNNTAK ALASKA

YUKUTAT ALASKA

ANNETTE IS WBAS ALASKA
SHFMYA IS ALASKA

ADAK AL ASKA

CHICO AAFCALIF

TATOOSH IS WASH
SFATTLF FWZ WASH
AKLAVIK NWT CANADA
SILVER HILL OBRS ™MD

KFY WEST FLA

MIAMA WBAS FLA
JACKSONVILLE FLA
CHARLESTON WBAS S o
TAMPA WBAS FLA

EGLIN AFB FLA

CAPE SAN BLAS FLA
MONTGOMERY WBAS ALABAMA
JACKSON MISSI

LAKE CHARLES LA
SHREVEPORT WRAS tA
BROWNSVILLE USWB TEXAS
CORPUS CRISTI NAS TEXAS
SAN ANTOs3 TX
CARSWELL AFB TEXAS
LAUGHLIN AFB TFXAL
GOODFFLLOW AFB TFXAS
MIDLAND TX

FL PASN WBAS TEXAS

FT HUACHUCA SIG CORPS AEPG
TUCSON ARIZ

TEST STA YUMA wWBAS

EL CENTRO CA

SAN DIFGO CA

CAPE HATTERAS NC
NORFOLK WBAS vaA

ATHFNS ATLANTA GFDRGIA
GREENSRORD WBAS N C
NASHVILLE WRAS TFNN
LITTLF ROCK FAA/WBAS AKK
TINKER AFB OKLA CITY
AMARILLO TX

21
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LISY

LATITUCF LONGITUDE FLEVATION

N644G
N6113
N5709
N5512
NS5T44
N5931
N5S5C2
N5243
N5153
N3347
N&B23
N&T41
N6814
N385C
N?2435
N2549
N3325
N3254
N2758
N3,29
N2941
N3218
N322C
N33G7
N3228
N263C
N2742
N2932
N3246
N2922
N3124
N3156
N3148
N3134
N3237
N3751
N324S
N3243
N351¢€
N3653
N3357
N3655
N36G7T
N3455
N3525
N3514

Wle7S
W1495C
wl7n1l3
W16243
W1l5231
W13940
Wwl3134
W1T74C6
wWl7638
Wl2151
Wl2444
Wi2216
W13502
WOT657
Wigt4a7
WGEI17
W:o81 39
WRBNG2
WCg?232
w8631
w8521
WH. 8624
W9013
W39313
W(192149
wWH9726
w9716
W09k 28
W: 9725
WiDO&T7
w100 24
wic212
N12624
Wil3222
wW1.0586
Kll4a24
Wills42
Wil7cs
w7532
W.7612
£G8319
w7197
Wi.8641
wWOi92C9
W39724
Wlil42

411
135
22
133
112
36
119
95
18
237
119
37
32
291
22
24
39
46
36
66
ic
211
352
14
251
17
19
794
655
1081
1878
2858
3956
4674
2558
334
58
408
11
15
8G1
926
601
311
1267
3694
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& Technical Report 220 June 1972 3
STATION LOCATOR LIST i

WMO  WBAN NAME LATITUCE ¢ ONGITUDS FLEVATION
72365 23050 KIRTLAND WBAS N MEXICO N3503 W1G636 5352
72381 23114 EDWARDS AFB CALIF N3455 WI1754¢ 2302
72386 23169 LAS VEGAS NEV N3605 W1151) 2171
72409 14780 LAKEHURST NAS N NG302  WOT421 103
72429 13840 DAYTON OHI3 N3952  WOB4OT 974
72445 13983 COLUMBIA WBAS MISSOURI N3858  WG9222 778
72451 13985 DONGE CITY WBAS KANSAS N3746 W09958 2594
72456 13995 TOPFKA KANSAS N39CS  W(9537 885
72469 23062 DFNVER WBAS COLORADO N3946 wW104S53 5332
72476 23C66 GRAND JUNCTION WRO/WRAS N3907 NIGR32 4839
72436 23156 ELY WBAS NEVADA N3917  W1145 6262
72493 23230 OAKLAND WBAS CALIF N3T44  wW12212 18
725.6 14756 NANTUCKET WBAS MASS Nel15 w7004 47
72518 14735 ALBANY WBAS NFw YORK N424S  W(:T348 277
72528 14733 BUFFAL) WBAS NEW YORK N4256  wW(:7843 705
(2537 14842 PEORIA WBAS iLL N6I4C  WHB941 622
72567 24323 NORTH PLATTZ I1BAS NEA N41GB  W1,%42 2787 t
72572 24127 SALT LAKE -ITY WBAS UTAH N&34T  W11i58 4226 3
72583 24128 WINNEMUCCA WBAS NSVADA NG54 W11746  «339 3
72656 14764 PORTLAND MA Ne339  W37319 63 :
72645 14898 GRFFNBAY W3AS WIS N442S  WNBROS 255
72575 24171 HILL AFB UTAH Nel1CT  wWll153 4788 ;
72576 24C21 LANDER WYDMING N424B  W1ZR43 5558 ~
72597 24225 MEDFORD WBAS OREGON N4223  W12252 1329 ;
72655 14926 ST CLOUD MINN N4535  W39411 1243 3
72662 24590 RAPID CITY SD N44G3  WIC304 3168 :
72681 24131 BOISE WRAS IDAHD k4334  Wil613 2858 3
72654 24232 SALEM WBAS ORFGON N4455  W1230J 207 %
72717 146.7 CARIBOU MAINE Ne653  W36758 58 i
72722 V4734 MNANIWAKI QUEBEC N4622 RGTS59 559 5
77734 14847 SAULTE ST MARIE MICH NG628  WiB4?2 715 g
72747 14918 INTERNATIOHAL Fatls MINN NGB3S  WL9324 1126 1
72764 24C11 BISMARK N DAK Nel46  WICDH&S 1677 3
72775 26143 GREAT FALLS MONT NeT72S  W11122 3657 E
72708 24034 GLASGOW MONT NGRIl  W1J638 2159 %
72785 24157 SPOKANF WBAS WASH NGT3T  Wil331 2372 ;
72857 14538 ARGENTIA CANADA Ne718  WG5359 51 %
72811 15613 SFPT-{LES QUEBEC NS 13 W 6616 199 :
72815 145)3 HARMON AFB NFLD N4B3Z?  WOS5R32 4%
72816 15671 GOOSF DOT VFLD NS31E  WE6D2T 156
72826 15793 NITCHEOUON OUEREC NS312  WET2S4 1759
72836 156.3 MDDSONFE ONT DOT CANARA NS116  W08C39 34
72848 15876 TROUT LAKE ONT NS35C  WI8115 125
72867 25314 THE PAS MAN USAAF CANADA NS358  WIS106 889
72906 15625 FORT CHIMO QUEBEC CANADA NSRCE  WL&B?6 122
72327 1574 PORT HARRISON OUF CANADA NS827  WATBCB 66

22
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B STATION LOCAYOR LIST
3 WMO ABAN NAME LATITUCF LONGITUDE FLEVATION
: 7299 166.3 FROBISHER BAY CANADA N6345 W5 6833 115 E
1 72913 159.1 CHURCHILL 4ANITORA NS845S HO94iG 94
3 72917 18821 FEURFKA NWT DOT CANACA N8O13 W08611 8 ;
3 72918 17832 ARCTIC BAY NwWT NT7307 W.8518 33 5
4 72924 17S>1 RFSOLUTE NWT DOT CANADA N7443 W94 59 221 b
; 72926 1693 BAKER LAKE CANADA N6418 WL9600 5C 3
é 72934 26132 FNRT SMITH NWT DOOT CANADA N6JOU wll152 665 g
- 72938 261.,7 COPPERMINE NWT APRT CANADA N6749 Wilscs 28 3
¥ 72945 25218 FORT NFLSON BC CANADA NS85C Wl22135 1235 3
72964 26316 WHITEHIRSE YT AAR CANADA N6343 W135(i4 2358 E
74542 26222 NORMAN WELLS NwT N6517 W12648 2C9
74572 2711 MOULD BAY NWT ONT CANADA NT617 W11928 66 y
74G81 16895 HALL BFACH NWT N6847 WuBl15S 23
T74C82 18601 ALERT NNWT N82313 w36746 257 i
74093 176L1 CLYDE RIVER NWT CANADRA NT7.27 W: 6833 1. 3
74123 25111 EDMONTON N5334 Wll33} 2219 2
74486 94789 KFNNEDY INT APT N Y N&G39 W0T347 32 é
2 74794 12868 CAPE XENNEDY FLA N2829 Wi.80 33 3 :
< 76459 2229 MAZALTAN MEXICO N2312 W11625 36 E
76644 12878 MFRIDA YUC INT APT MEXICO N2256 W38943 35 ;
76679 11933 MFXICO CITY/TACURAYA HMEX N1924 w9912 7564 g
76632 11934 VFRA CRUZ MEX N1911 w9607 %3 3
T8C16 136u1 KINDLFY AFB BFRMUDA N3222 WG6441 82 3
78063 12712 GOLD ROCK ZREFK RAHAMAY N2637  WO7822 19 i
T8CTH 121713 COFFIN HILLS BAHAMAS N?516¢ n:7618 33 :
78089 12716  SAN SALVADIR AAFR BAHAMAS N2434 WOT6437 UNK F
T811R 127i4 GRAND TURK AAF2 TURKS CAIC N2127 ECT109 5 2
76224 12864 HAVANA CUBA N23J9 w8222 UNK F
782S% 12711 CAMAGUEY CyBA N212S W 17752 4,2 i
78357 11736 GUANTANAMO.8AY CUBA N1954 W37509 54 5
78383 11813 GRANDCAYMAN BWI N1J18 w8122 1c g
78397 11715 KINGSTON JAWM N1756 wCTH4T 24 3
78467 11646 SABANA DE LA MAR DR N1933 W36923 36 5
78551 3,224  SWAN IS Wl N1724 W:8356 35 B
78526 11641 SAN JUAN PJERTO RICO N1826  WOGALT 72 H
78807 1°7.1 BALBAD CANAL 7ONF N©BS7 w7934 41 3
78861 11647 ANTIGUA LEEWARD IS BR N17G7 W:6147 12 :
78897 11642 RATIZET F LEEWARD IS Nlal6 ®J6132 2¢ E
78967 11621 TRININDAD/USNS BWI NI :41 w6137 42 3
7898R 11643 WILLEMSTAD CURACAD Nu! N1212 W:. 6858 27 i
820.1 11814 SAN ANDRES 1S COLUMBIA N1235 w8142 3¢ :
91366 2271 MIDWAY NAS HAW IS N?2813 W17723 13 3
91165 22536 LTHUE wWBAP “AUAI HAW IS M2159 wl5921 167 !
£ 91217 41415 TAGUACL GUAM POLYNFSIA N1333 E1465 364 {
: 31245 416.6 WAKE IS INT APT WRQ N1917 W16639 i4 A
-3 9125% 4:6.1 ENIWETOK MARSHALL 1§ N1l21 El6221 12 %
23 5
£
3
i
3
:
F




E
g
£
5}
3
3
3
£
3
:

RAT P PR

TV X

LTI

aTEs r“ &

by i s

. n_"‘,l

IR LAY

42008

g iy

b

Technical Report 220

WMD

91275
91285
91334
91348
914(CH8
91412
98327
99027
9904 R
93¢+ 9
9321
99016
99021
99C27

8 P R T

2
2

4

WBAN

1621
i5.4
158

4C 5.4

4
4
4
]

£339

3.8
1257

=L .2

032)3

C
0

L b

3055

0.7C11

317
glC25

TELLEF IRV UERSATT o BRSNS

STATION LOCATOR LIST

NAME

JOHNSTON IS AFB
HILO WBAP HAWAIIAN IS
TRUK WBI CAROLINF IS
PONAPE CARILINE IS
PALAU/KORCOR CAROL INE IS
YAP NAV CAROLINE IS PCLY
CLARK AF3 PHILIPPINES

SHIP 4YB

SHIP 4YC

SHiP4YD

SHIP 4YE

SHIP 4YK

SHI? 4YvP

SHIP ayV

2y

LATITUCF LONGITUDE FLEVATION

N1644
N1943
NCT728
NO658
NO72C
NJOG931
N1511
NS563C
NS245
N44OC
N350:
N&SCG
NH3J-
N340C

June 1972

W1le93, 7
W15504 116
E15151 118
F15813 iu
E136429 371
E138C8 51
£12033 478
HWO5100
w353y
Wi14100
WOGROQ
WO160%
Hi14SO{
£16640)0

3
3
3
$
k-]
3
3
=
3
3
}E
2
2
3

f,

e ph s aad eIV aetilet i
Mﬁlm‘m‘-mm SR Ll ALK 0 A7l 1P AL BNV v kWt Vit § £ 2wttt rr1h £ A A M k3 bt el e st B o b A N U A B AP Y KR D B It



PP (T

v «&2,‘1.&4;,/%,./ ey i IR ADATEALY
v

L7 BL R e RLATE g T L

U VERTITRA Y

7

NFF

Pl st i

TEERIMR R TN T

i

TNT” FIERTY R AT

e e

T AR TN ST TR KT KR YL SRV R T R R TR T YTV AT

Technical Report 220

kY

June 1972

T T T I L T L R TR RS T T o T T T ny S A N TP 7T TUT I L

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
1000M8 JANUARY

fre

N R U L Yy T

5]



HEAL AR & W VO i it ki it SRR UG AR DL A0 LA i Mad Aty ol de ARTEUT & G g AL Rt T i Do LE R AL e Tadddtid Bl L2l ca i A kL S LA i Ee b W Rt 2o M BN O U A S A i Lt L S 7
\

(4

~

o

Ao T

f__

|

June 1972

|

]
4
»

&g

o=

Rl

v DA ATRNARL U T e

2=t A
Figure B-

i

£ Sl e O
PROBABILITY OF ENCOUNTERING ICING CONDIT'ONS
830MB JANUARY
z

e

Technical Report 220

H
¢ 3
3
BBt At 03 o >

| AT

gl et St Gt v

T aeey

St 2 D R i Lt At B g A R I P b S i By &2 B bt s bt Tl et 4 2oL i bl S bt R BN




TR T T TR TTORC TN R 07 B Mgr ey sy iT o Tl p i AT kb Al e Ml A B U EEL NS Gl UL AT At Tl ] LA TaL P A% Ol Ml LI A LA R MU ALIECL UL LAl LIS TRl Ag St L Tt el R L WP (R AN RN R T Lo AT

é
i
3
j

Technical Report 220

PROBABILITY OF ENCOUNTERING ICING CONDITIONS

sed
fra

TOOMB JANUARY
gure B-3
27

foats

o

A,

“ Al Cs
-

June 1972

A

Egﬁ&‘ﬁg;oxarg\laﬁitztu.tf. G Mloocn ot

2 0 1 A S A 0B ! S e ridd S . e 6 0 b A s e S e D




AT

Ll AUt 50 o™ Mubh b i O R D A T BT Py VN N TR VP TATT TS 7Y 43 TSI E ¥ A IO UV HIRTS (AT 0 1 S S ITF A TN LW 7% L0y, sRaay T Ay ewas o i s e by mrvisg IR SO N ORI IR TR RN YRR STAT
v diaid

(Al

e i it . N

June 1972

g
¢

’

Technical Report 220

AR, v A NSO A e it A B B S Y L




T

e

At

& VEeSREe

CTmr R TN R

Lo aadl NERSE o

Rt

,

e

el

Tt T4

AT e

et

EE bt SORS

D ek et £.4

2l

N T

AR YN N TR

Technical Report 220

June 1972

R AT I T T L R R T I N Ty

PRV IT

e

YA Y C AT Y

NI AR T AT VYRS YT TR A Y e

PROBABILITY OF ENCOUNTERING ICING CONDITIONS

T T I T T T L P N T T e A e T A P N AT ) L IR IP TP I T

000 M8 FEBRUARY

gure 3-5

a3
SA

Y BT TR NS LA A AN F T AT AT T T S G S Y D F T e A YT T R G e KT T O T A T B 4T R YT TN T I Ae s ey e
x

29




ERETXT e LRt AN RS NSy paey s e AR R e e et e b 2 e e I S s A R O 7 —

Technical Report 220 June 1972

3
L
-
3
=3
2
E.
E.
N}
1
E
3
i
£

i -.Mam, b s Anri et at 1200 20

TR

B i iy il

AXu it At

8 A Rt et b

haid

B L L TR AT CO N TSP PRI PRI S PR P T

PIE IR

B AN €3k Bt it L a0 s

Cean

3

i

]

'

h&mhm&h\\' o 1 ¥t 1 M 9 a8 i 3t X0 A bt m




et é\in“-.éé\ﬂuﬂaﬂgﬂ%giigﬂﬁ.}«««.ﬁﬁ:—.ﬁﬁxﬂéé:xagﬁﬂ__.‘J,..ﬁ.ﬁ,n.. FOWRT FTOm ATy s ate LA A RANE A S U Lol sl G T e B i T T R L A g W Tt e Ll T SIPE FUR L LRty 3 o I

e b e L e oe e P

Technical Report 220

) L .
.
[T Puagdl /SN
. .
.

*
b

X
|
”
T
1
i
X
.
g
¢
r_.,
:
3
w”

TOOMS FEBRUARY
igure B-7
N

my, -
-
NN o
\\ ¢
\
e

\;\’)
PROBABILITY OF ENCOUNTEPING ICING CGNDITIONS

N
e~
¥ (6,
) ~
3
g
t f m
L)
{
s
j \ ;o
« 7/ N (4
AL st Rivebmanar s - I TRVIIR 1

DAt & e M8 b L T R g et Ll b b ) wet o b Tk L Bt k2 3 L7 sy s ke K L L b st gt ad




E«aﬁ):ii n.(.a.\.......ﬂhﬁa»%{.].fﬁ O/ LA M e e Y A R g T e T T A L o R0 TN S P T T Y ARSI v o R
) 5 BT ; v iﬁ
€

N
¢ A
V]
5
Lo}
P
¢
<
b
W
b .
4
;
M m
v @
o ]
t m
P &
] )
ol
m fre
s
(o]
N
N
I
. [}
d [~
U
[+
|
o,
o{
&
' (34
, K
[

ke 0 vt e

ATALEY 1, 00y 008 S bl o ot OO Ui * . SRt whe mda e o ikl O arn Atd AL AL B A AN AR 1 £l Ak bt LA R) Lk satity JALISLS A




s W

VIR

PR s &4

kAT,

T GREAGTI

T

xv "

-

s

o

3

(4]
&=
Q
I
2
(%]
m
es 9
4 M
w3 a
= 4
m I
Lal
m i
>
E
o
o \
' @ m
» ' \\
”" < ) v-\o}
5 B \
) ~— ~
A /’Il' I\\\\
n L
=]
LY
Lee e aien . LW Gy
. . - 0 A i i 5 it o ol " Lt g VLR y e s £ et il s
A s 0 A, ta At A L e Sk Kot b A L ke e 4 L §p ks bt AL ot anikakihii - .

LU IR YAl Lt

ALARAAL LA v Y AT TCH
! M OO CRRTAN TRETRVATRICFER RN AT AN RN N I T N DRI AT VYW S AT, )
TRV FATIRR B T O # 7 P TP ST Onn v AR TONH FATRYTANY
T v ] STTTRTY. i ;

8
N
g
[}
)
m
[2]
o~
[=4
S
b
3]

—— e




¥ A vt b e 4l & o d 1 [ W, W g oy g - e
Al Wr (RGN WAL S0t Al T B A b i Al i Tt T A £ e e A K s L R e T A I e s Lt T T T
! ? iy 7

N : "

T P Ve 2

.

June 1972

el S-S

STEREL T TSR]

s

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
830M8 MARCH
Figure B-10
34

VAR RS JrI, ~ USR]

]

Technical Report 220

.
Fm.ﬁ&»..ﬁki?{.s\c,r... pxtmd e s s |
pRVRA Y IRYX omy
3 ~
- + i ~ y o é \ : " ) .
d W Stttz 9 2 A E AN S 4 LA ARERAA b N it " M AL o - " Lo _ ‘ o . - N )
‘ - {




;
3 : June 1972 Technical Report 220

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
700 M8 MARCH

Tigure B-11l




[

%ﬂqﬁﬁqhﬁigﬂgﬂf: ANAAGAR NS S e e E e SO L DR AR PR L o (IR oy s a0 o G B L Er i ST L TR B ARtV e T R AP RN TS THETTTR N AT A TCRSUTATY AN AT NIRRT T £ T T U RN M WIIATY | RN R
4 BRI 0 Vi I.J

.

June 1972

I S ST e

-

R
P LSS o

TSI L LTI
re
3€

m !
]
m
m

P ol A

m
m
m

Technical Rejort 220

V
!
£ !
¢ i
d 1
31 )
. 1
n B Y e S awr
A
.

A I R A L Tt eSS A £ AN it L AL A2




¥ ATPIYR R T DTN IV NFTFTIA S

AL iR s A (A SR R Rl A S

LR

{a e e

(o]
[
N
)
S
[o]
2
i )
, ]
]
[}
Q
I
3}
)]
&

T

R R T O T

Pt

TR

S N

R RS AT ™ T

A
3

S B
3
e ]
-«

\
N\
\,

VEILE D TAGHEE

June 1972
!_
[
!
\&\

IECATRFTSY

SRR

AR St gy o e e ey e h b S L i s T et b S A e Tl a2 R HR A s Bt A e AL S i f R pald el Tnd dvled e dar i AT b S

PROBABILITY OF ENCOUNTERING ICING CONDITIONS

1000 MB APRIL

igure B-13

=

Y LA T LI PR LR AT BV 0 A S et e P S o L AL G ot A R L A L i e L A el LA L S AL
;
7

37

A
&

\

D o e e e e

A




RS g (l i St Ll X v v v mr
b Rh AL o e i b ¥ 1 ? VTR AR Call W T -, v
i1l Y " TR AATTT RV YRR OV TV T TR T e TRWTNT . PREYCHZ AN Y R R Y e T AL W VT RN WIS L N VT S SO e g E e WRE P T PN . ~ v
Ny H O XL P FTNY ¥ TR GG QAR S AT e TS VT i e Ty, AN YRR TP PR IO T oy " ol
4 ~ " St IGTHRY N AT j
o

Juane 1372
k\
/r'-

\
/

TRRLT T TATERENTL T (NI T O s ey s

-14

T N e S T

wl

fr.

T

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
S30M8 APRWL
gure B
38

AR

e 2

Technical Report 220

L ALt Ak ¢

A A i D us v .
ML Dt b ] o .
tab S s e Sy A A et b WA e i Sesar » " o . o P .
SR 3 oA RUROAE Ve i) i




—en 4 TR A, p S Rti L B by co L bt G AL U S A LI Rl P 4 e S B BT TV RN PIEGRTITA PRORGTIRAT HANETIT N THY IRy BRI ety iy AN T A DT AL TR T SN ST TR LU T AN PV T T AT :&J

m
M
M.
|
M
!

-

e

|
:
.
~

Technical Report 220

acemars TEERERNAES

¥ T e TR L N

AR TR

e

W

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
T700M8 APRIL
igure B-15%
39

b2

2asly
g2

R
June 1

P
P\ :
ov
Y.
4
(
}
2
X
o 1 ]
4 h \ , R
:
Kt ; Y ,
A}
. o . : v . . . )
S i IR b v seadi st s e PR N . vy e t et e s
L
5
3
v "
o A g S B s B e 1| et
o i L g e 2 LA e R PG G Rl L L T
i PATEE v gl NG, w bic:adis ! — ;




Al oet-od aiﬁqw.hg LA Getian s s, cop o CRULETILIIT IS, Mo a Tl it anad P D S i Lot an o date SPOGIDGUAT SV WAL Tt AUT LT et LI S SRR G S RN L L i A G R B N TRy VTS AT U e o) 2 S 170 6 o U LR ST JER Y ié,.(‘.jﬂj

June 1972

A e

=

o w———
- —

el aT ~

P oY TN T e

AR N

16

[&]

R il e
SOOMB APRIL
igure B-

F

ool S\ Chartal A o8 o SRR S e S e L

Technical Resport 220

o By g S Ly gy T T T T R LN U R T TS [ PR VL AU VS STIE 1 AT TE O L e R P AR A




. . - . e e (R aE Trad T R AT R e R R s ST LA TR Rl N TN LIS ST IO R ALY & TD SR Bl DAL R LML R AL R AL IR L | L RS
WWFI] R W IATE N (ol A _ EFPENTNY VY [ ROYA FOOHN ¥ AP0 KA O BT PN RSN T T T ML e 2 Wk e (DR AT B T LR AT res [Nl
LR LS ™ L Cbie it i an S Ll AUV AN B DA A Ml Al R TR T AP N P R TR i ty 2
A IR R i Bl vy Tasng Tl Y
v

]
[
o
N
N
4
S
(o]
[=]
Q
o
—
S
(3]
N .m
. ¥l
" Q
Q
&

B N

P s e

ed

[

=

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
1000M8 MAY
gure B-17
L3

i , o
: &
e~
: : g
A =
. ]
3 -
N

- e y o . . ‘. alas o D b ol AN
. WIPAD h v ", Red {3 0aia Rttt bt d
Lt i (8 g e [N . o st e s 3 St chetitial 3 - ,
ey Ld gt s o b &\ eal e A kg 3 A




TR AR T A STV T2 N R TIVNE TN At vl La i A U e AT LTl R o g T T A R N TP e

June 1972

Eaait o Sk AR

A Y R RTERE

v

\

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
SSOMB MAY
Figure B-13
L2

Technical Report 220

| WP avatd o

Alndy 4 bede S TR i St

K : o 22 E M 311 (L ity B dd. 4 o N " y .
S0 Wit LR b ol S b VAL N b AW ST s o gt DALl i o Kb i rudad ikl o Wb Y e R T b 1, o e




S A e g vt o RNy VY e
4Am1</ o\ hiad; sl L i A A il e alet ¥4 PTITRRTYT b st L ek U UL R R AL AL it B TEASYSTEY ben LY RSN T e v IVH B ANE AR P YT T T my e Y Ty

Dadciait bl & AL diad wia ) AR S AL 1 TP SLb g 3.31134
3
J
4
\

T

Technical Peport 220

T AR R

2
by

PROBABILITY OF ENCOUNTERING IZING CONDITIONS
700M8 MAY
igure B-19
43

LNES St il Sh

iate e

< 2ol

June 1972

S

E o L PEERE
-
.
<

gﬁ.?.s.\f *r "

i LM M o ki b LU "

et A D A o 2 2l N St 2 Y s S aik Al AN K00 000 Rl Al g L DL e




A L e L L R R e A S LA S L o A L e b e R L R e R R T T e e L T T
AN 7 T

June 1972

TERe T

1
;
:
i

:
,x

igure 3-2C
4y

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
SO0MS MAY

Tt

.-a.
:
3 o
2 &
J Q
4 =7
4
,_ 2
J !
1 ©
w E

[4]
m
2

ki v Ui 1y , i Gt s Ly s uy

" R Ll iitd gl iy d LA i ol ot
bt AN Sl et s i i ot LG kiR O



. e . A PP S ¥ eqg I T R T - - - E TR 7
L R ..4/1/ U a0 N2 R Ty e TS T RN T L T CTITCTY T 11 SR T P O T Y Y T g Ty T AT ST T NI 1T TS T4V 1O e T AT ORI T TS Y AT BT TN Y S j ‘

m !

[

Technical Report 220

Bl St e g

—

PROBABILITY OF ENCOUNTERING ICING CONDITIONS

Ca SRIPRIENRTT T

-

1000 M8 JUNE
Figure B-21
s

ey

a2

Rl F

WS RS AR TR

S

June 1972

ey

o A AW s M ANEE . ek AL A AR Y B B ANA )



bt rs AL Tkt s LORA AN R bl 4 TRy, bt 4 B3 ) Rt NI VG o A 0 o P d-&ééj.n}ﬂ;.:—-a:ﬂ“j
It

June 1972

TR T T T T

- T

73

WEETE

.

Technicel Report 220



bl Tt ine i s Rt il TG "R [ IR 318 ™ TR ¥ S ET W GAP - TR 77 PR G W Ry i e e e R i T o T

i ! s T ' ! v L e v i b i , PP P — g
g -
A
i . '
i -
3

#

D
%

v

o

.1
¥
:

v

R g R e o T ]
Technical Report 220

-

-23

cd i
T700M8 JUNE
igure B

u7

bl
H

g2
P BT A BRI SR AR T AR Y

T

xS

2

June X

Tt

s e

3 oo, e [LIEIN
: p N . 4
d...\ ! Ny

JoiriRl g KA

AR ARSI AN HA KNSR RO NN S SN G GATR USRI 4Ly D0, N A VDS SR SR AR NI AR S st

. ::.i.” Al o - 4 Iy XN o

2 . Loyt Land BT 5 3 Y A 3 TN R TR OR W o NIRRT N o
I e oo ad cr DS el i i s . Rk Db s G A o

. . N

£




Gl ¥ AR G s o P L L T T T ey

I (e L e R e A L AR «.i}«.,‘:j
»

June 1972

Technical Report 220

AURALNA Y 30 08,0 S hrad 2N CUAPRARASS U, 4, ot AN M o 0 G LS, i B R A AL S



Qi la id4 AR R Uy /. O\ ¥ TR s PAM B 4 Ta bR AL S L F A TSI ey LEPITRY K TITPATIAY T TR TN Y TFDF T TR G 1) 18 TPV s O TR IF YT 5 oy i AV IV TSV PRI VY FEAKY TR AT Sl GO SME S (hk o atal ML U s (2 y 4o/
m \
¥

“”

e eI a*ta

Py

M das W e e L6 TN St a%as s

Technical Report 220

-25

TR TR

oed
s,

TR

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
000 M8 JLY
gure B
Ry

June 1972

e VAN st At AN AR R0 kil 0 b A e LA 3Ty At e tart A S a1 b e 0N et {\ i b da b Koo S




v %3534.]’4‘!4‘45532 S
{1y tadl . N Oe i) AP N TR TR TS T SEPTITR, TATIIY talhi TPV AT, B i " N
" ? X N T N P R R VR, AV I8, 35 0§ 1N R DT BT A NR W WA BRI TR G 7 T T LA TN CTNTIIOYI N AT . ey
9 M AL LA Gt "] SO NS 0 LA O, Y SO ST
' e . T TS PR IO T L Py XY Y .

il

T
{7
"f
Y

»
- e aean Cocasw gl Y A

June 1972

T

TR T

WD

S INERESIORET L

o Sy

PROBABILITY OF ENCOUNTERING ICING UONDITIONS
SSOMB JULY
Figure B-26
50

T

&

Q
. N
v N
\ ? °
.% N 5
R ; 9
) w.

3
a 7 ~
m.. , .
; : 8
M -
Y iy g
, o
&=

1

R Sy £

[ QTP TG R NIRRT DP Y RL.s WGV S

440 A0t s LS AN bt b i s M g o S S M 4 L R b i s a bbb A 0 el i T et LLLOAN G LG, m oy
N J . . . R A L) Y i L Pl b 2 o o |
-




DI A TIOTR Y TRV SIS A SRR 4 ST TS WY !:141!1453.&.31:_.31&
¢

RS

G TR RIS T 2 TEma Sy T R AT e, s

Rt TN

Technical Report 220

T ey TIEP

2%

R e A2

LAt Vs £ AT -

3
Iy

A Tl 2L i e LA

Y

e

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
TO0MES JULY
igure B-2,
51

R S AL A Ea 2t

A T e T T TR A

June 1972

v

Tl

T T T T T o N T T U TR T T T U I R R T R L P RS PTLL L R A rar s




i

FTPITMHAT T T LROVIFT ‘A.JJEEﬂgiu.%ﬁiﬂi&ﬁ..ﬁéﬁ?&ga.ﬁnit DR alinin £ Le it 5 1) TG RN DM SA AL ML il LA M A L T N R PR AT T S T TR (IO abat st hbdti s Dos s ML 0 s o Pt S it don [ Kt end haz- i AR e
- ]
d

b
b
.
_q

T

€ rmesreD e iR

June 1972

e b = 2 AR T Bt e e A R

£

P A

<Y
"m

SOOMB JULY
Figure B-28

N it

AT

§ T ST R W R AT e N s R AR
Technical Report 220

Y St TR

S

=

S b 3 i N " Y § N | ) . wepn b N 4 . d
. . " ‘ g 1A ol AT g 4 e d LITIHIETLTI Y By ReXY o e Eadastis Jusd b0 Al 5 WP i S Ktk 40y s dom
N i L Rt Mttt et sl ot A b AL b Ak ; , i S ) il




.m

&

L

3

=

= -

TTwSE T e

at

g

s

TR

TR

=

faacs

THTIN T IryTY

al Report 220

in
-\

Techni

June 1972

ittt O S0l L NN AR SO Lo 008 b0 a0 ik et s s e O LA A 0

VAT TR & ATEN P AV TR T s Y e

e e e A

ST T e i TR AT A
N

OF ENCOUNTERING ICING CONDITIONS
OO0 MB AUGUST

PROBABILITY

ire 3-29

iz

{t,




it bt P U AU LA 6 o At b U/ RLL AL A A Rt L LTt e AL G A S DI LA TR e

GO EA ] AL et T T T T YT T ] KN TR} A A T A e .:.JA
by

une 1972

J

FEIRIED O ST

e

T A NP EY TR ER T sy

.’},

54

830 MB AUGUST
re 3-30

PROBABILITY OF ENCOUNTERING ICING CONDITIONS

. ~
. /.
' mo

> il
1 fre
X 1]
i
4

)
v,

Technical Report 220

RY N

LI v (6 0l s Do SR Pt k1 0 VA 4 Al A kol il L A A Vel K F S 0 LI 58 BRI A St b v g g 3 g Rl N i B . (8 3 g L 4 Sl it A tan tR LAl o




NRACGTTCY Telma il

o e

W Fw o e e

Technical Repcrt 220

; t
4 ]
\
!
3
"
3 3
" .
3
" N
..
3
b ¢
3
r
:
ﬂ i
y
7
'
-
i
A '
: ‘

TR LTI ATS
At T e

PROBABILITY OF ENCOUNTERIMNG ICING CONDITIONS
TO0OMB AUGUST
figure 3-31
55

-
IR R RS

o e
29
3

June 1972

T IS S AL e

:,./ \‘
4 ,

'

R £ PSR
3
.
- 7

g%ﬁﬁmyﬁgﬁi:& b Y R s fr e Lt A WA A 1 bbb TaTie &0 b R NGTOHTT) 4t Wi 58 e A 9 a0 SRBE S 5 0P nbs bt i b P A € el B Aot e e ed L Mt AT SN L Ziésﬁgbgfng&agwg%ﬁ&g&ﬁ

R T O ST T S T R R T O T T T U T P A N TR T I Rt TL Y 80"y gop2,




!ﬂﬂ%ﬁiﬁg&xéiagg it ot T b L7 b
il

RE LT A ST i b)) b e AR S e St iR AR R G i L L L D

June 1372

AN s
o\l

Pt sy =

i

e A 2 o o R A AN S

IR

e \

Technical Report 229

s
(
Y
™
ul
3
m

NP T P T L T L O R I Iy AR INR O T LGP LCTITS NPT OF IR XA err | Gl

NNV TOT TR TN A 1 TR TRY PR

e

SOOMB AUGUST

Figure B-32

PROBABILITY OF F..COUNTERING ICING CONDITIONS




PTG CTWNS S BT ¥ T WWY Y0 LA Y NG X SR TYOR 0 T WET RV 4 TR P T CRTIATITTSR N6 M R YUY 0 0%, A I A0 N TP OTR Y TRTFRG TR MR RERTHBTIE T WP TN OU P17 K7 S0P T4 e B AITSR7oOM  YYTTATRATY B PO ) R s S

T T

[@)
N
N
4
Sy
0
a,
| } e
! 4
3 .u
! 13}
% ot
» fod
o K]
(3]
m e
3
i w
™
(18]
m m 2
t~-
@ in
m ¢
3 . 3
u -y\lr
i .
4 m o
.ﬁ “
3 3
., m
J,

June 1972

T T M AT S PPN TN TR AN T}



i

oot L L o MLt et vair W R TITOT s FOG T T TR TR T 4 . ety e AR EL A
h M :
"

June 1972

\/.. Ll S

E i

W

S30MB SEPTEMBER
Figure 3-34
58

T

s akd

ek Y e

A Y

Technical Report 220

st semeann

A e e LA ALM AR & LA e bt A Yo ok Bt e

KO O LR T Y > PP T U TIPS 3 X




TR ITRSVUF LT

TR T T

e T3

EIRFSWESE L

-

SO TR

T MWL e e

o
2
N
1
o
2
0
@
r
o
Ls)
g
[%4
&

June 1972

ERRG S L 1 o

A Ly L

L P AL T

fe AN iy

ML b el AN

il

ki

L

w.

i o O i ot e T

T00M8 SEPTEMBER,

3-35

e

&u

ol
(e

sl iRkt TR U e e T T T T R i o L T LI DR LA —— 1,;,,.;;33:,5.4%&::3:1J

L




TR ST I Y Y v - .
“ oo i 0 S Ned e n 2 (Ol o2 (AN hhiatatan i Ya rile 1P e AT B TT R P8 T — . N s DE—— -
a _ X ? m L 2 AL o | R Siat N 1 AUN R C U LR P DI R G T R Y L2 7, T

. T ANNAL R R T R e £ £ v -
i e PP AT TSR T T RN E N LN VTRV RTINS T e T Py TR
o
R
E
s
¥

gt

o

!

i B

June 1472

TS TREIE F

ot

i i

Iy

TR L

pad

PRORAS ITY OF ENCOUNTERING ICR.G CONDITIONS
SO0OMB SEPTEMBER
igure B-36
60

FR LY

m,

chnical Report 220

Ta

N A LA s o o 7y
LR Y g 82 b B DA R o L B i Sl LALLM, e 2 o U0 L A L - 4



SN N H A A 41 T

\,

N/ TOSTYC Y TET R 2 AvR e e o . Y T -
Lsaiilag) o lait by wabind 2 T T VU] VS WT 71 LT 7T AT HITS V107 A M T UM T 30 T8 50103 0 84 BT M S T . O1 T8 P00 N TP UM AR AT14 1 B V008 1Y ot g 1Y AT L TR L4, B R LEVE L g BT
X ’ ] Ak N e R jj

G

= mr et s e ca *:o.)}

22

BT F

AT YT T

Technical Report

Sraal $ 2T

T,

e,

ANGI T TIN5 T
figure B-27
61

53 o e

1000 &8 OCTOBER

PN T, d

)

PROBABILITY OF ENCOUNTERING ICING CONDITIONS

T

June 1972

ALl d 0 s ala b tadean e hangk b ad RRM Ll LIRS okt kP A P e o S Ll o P o A A L,




TR ST £ P 60 Y O WY TR ST T Ry T TCRTIY WY TR I TR U RIS, JOTY A OGN WI T HTT Y TR EY TR IR Nl B i} el it T bl D i ek MACIAY AL & s 2 ity Sy Bk acihalbts o Ll

June 1972

PP VI o

Figure B-38
62

FIEF S M IR et

T e Ry P LMW S A T e

Technical Report 220

e St

S tunstvod AT SRS -

:

T LN T R O N T ST I L R TR I T N P T D P I T T S RN P 1775 P T TR P I L TA PR TR C R I T T I P LW it Ay




R T I S e T T e T 4, PO S "R e e i R L S S SR e T R T T - e o T

e T R o netogt 1om = e 4 oo iom v e re em nmnn e e n e m e e vun e w———t o e a— =

June 1972 Technicel Report 220

m
-
9&53 PhYE 5&5"@ b".

‘ >
\vy;v.

A S DA

UV H TIRR N AN

o g NI [(PEATAG

RS (IS OLS VRV ORI TTEY
S MR e i 4

LR VLTI LR

b valyal

et sy

SLARE STt £ S S T i i sk

CeBhd nindivioonlar i eSO a2 et + Al el s h tha Nl AN

. g epauns

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
TO00MB OCTORER

[YORAATS ST SPFP S S I YAIATCTPR R PSR ORToyey

Figure B-39

FITA R P9 47 O INEINLHE 1 PRI WE YN P WIS aRoeeh s (s

63

i

.,
i
d

[

4

hu AR YRR T R TRTTU CXIRTIVIC Y J U7 S P Ut PRI IRTTr ORI

R ey




PP RTOR D FIYNI T  DVTAT G AR IR T AT T TP TN SPFREN ™ KT NPT AT/ ORI T 73 .&.Ew‘sﬂ.«j
g

L

s

P R DL T et

June 1972

s TTTTRTETRTRER TR A T T TR

R T T A

Figure B-40
€4

N

Technical Report 220



% FOFFTVITT IT™ 100, ey T A o -
B AT R i) FITIERR AR LALALLOR S ANEb A AR R Bt el St bt e bedb b b P S SN S O Lt veb e 10 i A LA SR L T R T T L Ty T T LTt - . RN ————

d PRV Ty v i hhdeh » Py DAL L ol
. (3

A mas

o
N W
« . —— . 1
Y
[&]
o,
&
3 » B
R o
L ﬂ. ¢
P ; !
. , g ﬂ
: ]
) 3 Q A
k - L &4 £
) A
¢ m b
4 Q
R e
. 3 e
b . 8
o
. -5 m
d Z o
3 : Q “
: = o
\ 44 = W [
” ? m M @ N
i - . = ) e
S 9
R N m ” @
. B4 2 oel
g A W fe.
i 6‘ .o¥ W
2N - B w”
s § =
i ), o
p it m
.l \' P
A ;
E. o
1 ]
sl oY
B d
. 4 o
3 - -
k. « 1 M*J
3 ) o
[=
=
lard

BT M bl pen L bt St Yoy 6 ¥ o o rar - , e .
Y RY AN Rk at o Skt AL kel
3, 4 K2 Y NN A




~

S e it it b bt Latbain st b Uit Adh S LA RS b A A v T Y - S
T o 7 R It ALt dait 13 BT S 240 BULINOLLE L] TP PY TATIATU R TILOY ATIER T 4T T » R L T L T T R R LRt AL TR T T e L R RIS S TR .4.1.:......;J
+

P Py

i

Jurie 1972

a2

66

Figure

VROBABILITY OF ENCCUNTERING ICING COMDITIONS
830M3 NOVEMBER

Technical Report 220

P TR T T T o L Ty O T ST TU S S ST R U T I L o e




Lt FRIT T NIRRT T TR AT 65 = M £V S STTITA TR O T 3 T T oS AP TSR R AR N U R AT YTV TN L R S iR 5 Ay
L AL "

)

TvnZadt

T R S ST n W W ITIETS S S BT M e

Technical Report 220

TN,

RN S

-

ci

N\AE2S

{2

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
TO0MS NOVEMSER
e 5-&3
67

972

June

w.wvi,.. s

it b RS POk G rki e 8y 2




!

TR

i) a}«,.ﬂ_..ﬂédl.‘.dg~;4..31).‘.%.?4?.: el A Tt O AL R L ME RS £yl A A Reag i vt el Dde st AR LA QLA ME SR S B 0 PE b g e A T R A A R L e L T T O L R L P PR
) __
s
|
i
1
]
'
i

June 1972

faaid

25

R

i

s I

=

o -
e T Ny '
R

\ !

\

Technical Report 220

& MRS AR e n e vl iR T PP TEP IR 1A D ¢ NS et e LA A S




TR ST TN ,4/; AN b e Lt A DO b L AT L IR LTS TR TP TR P o SR e R VAT AT TN T BT BTSRG0T Ty T e VR ETTEERTGAT IR A T T YO Y VP 0T PP K T TN ST RV YY R PR B

v
b

h

e R

A
e Wit i v AR+ e

i

Technical Report 220

AN

(o

z

e,

et
fs,

PROBABILITY OF ENCOUNTERING ICING CONDITIONS
1000 M8 DECEMBER
gure 3-id3
69

T e fe p

June 1972

AP D S S R

Adedbimud lhd bttt 4 e Aot SRR N AL bt A il e i 3l 2 A e A L s 0 i L8 LA e




. T e

A A L =

S T A T e

TR A S SR T e T

b hadn

w
V
3
]
3
4
i
%
M
3
m_
]
_.m
g
m
w
]
w
|

June 1972

Technical Report 220

VTR BT .:-4/]1/3

el ket

L R WA R

T AR TANTRTNNO T RMTT NG § AT IO AT PRIl e BT

PHTTT R AT A TR TR DAKTEN SOVITRACY W ETRCRTINCD » ¥ 1 1P TRy Y

...ﬂ/h,

K} LA .
mezm,nnv ﬂxu;
wx.\&

-«

PROBABILITY OF ENCOUNTERING ICING COND'TIONS

Figure B-46

AT REETET

T PSR R AT T IF A ey T

70




A R A R
g
_

Technical Report 220

AT W IS N T S, T MY s T I RS,

TEENM AR de s

it aanind Wbl bt
i

igure B-47
71

-
N

TOOMS DECEMBER

T T T AT T T T TR RTINS 0

T B

TS e T

June 1972

AT TN ek vu T MR e EEF T T oo

Faw Al dniad o

A EREE T Ty mer o



I AT S i.:/ﬁ.‘:: L T L O L I R T L PP R P T S P SRV
A

v

H

June 1972

Forts e

~— T

Y
s,
g

Technical Report 220

e ad oldy 2l sk a9, BTN LT AN RO ROPESIPR VIV X RN P L WIRTCR)




