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1978 Mari ne Boundary Layer Study (MABLES-WC )

NPS Initial Data Report

I. Introduction

During August of 1978 the Naval Postgraduate School s Envi ronmental

Physics Group participated In a major study of the marine boundary layer.

The study was designated Marine Atmosphere Boundary Layer Experiments-

West Coast (MABLES—WC). This effort was organized by San Jose State

Univers ity and involved two ships , three aircra ft, nine mainland ground

stations , and one ground station on the Farallon Islands . NPS manned a

ground station In Monterey and used the R/V ACANIA for overwater expert-

ments.

Since several organizations were Involved in the study ‘ft Is necessary

to make the data from the various sites and platfo rms available to all

participants as quickly as possible. The purpose of this report Is to

transmi t the R/V ACANIA data to all participants and to others In the

meteorological comunity who are invo l ved in studies of the marine boundary

l ayer. Only the basic data is included here. The data has been checked

for internal consistency and for correct operation of the various pieces

of experimental equipment. No interpretations or calculations are pre-

sented; they will be the subject 0f l ater reports and publ ications .

The R/V ACAN IA has been compl etely instrumented for atmospheric re-

search by the Enivronmental Physics Group and a compl ete descri ption of

the equi pment can be found in NPS report number NPS61-78-OOl . In brief ,
~ ~‘

the following measurements were made :

1. Sea surface temperature
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2. Air temperature at heights of 4, 7, and 21.5 meters above

the mean water level .

3. Wind speed at the same heights

4. Dew point temperature at 7 and 21.5 meters

5. Relati ve wind di rection at 21.5 meters

6. Visibility

7. Temperature inversion height

8. Fluctuation of air temperature

9. Fluctuati on of hori zontal wind speed

10. Hourly weather observations

11. Twice daily radiosonde releases

All of the data were acqui red and averaged for either 20 or 30 minute

periods . We do not report the fluctuation measurements or the hourly

weather observations here . The observations for all platfo rms are being

corre1at~d and put In a coimion report by SJS .

I
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II. Ship Data

In this section we present information on the ships l ocation , speed

and course. This information is in three forms: A) a general descri ption ,

B) charts , and C) tabl e of significant changes In course and/or speed

wi th descri pti ve comments . All times are POT , all speeds are ifl knots ,

and all di rections are relative to true north .

A. General Description

The at sea experiments were divi ded into two phases : The fi rst four

days were spent in an air quality study of the near coast region in the

imm ediate San Francisco area . The remainder of the time was spent on the

marine boundary layer study.

The area involved in the air quality study was defined by the shoreline

and the seaward boundaries of the Bay Area Pollution Control District

model . The western boundary was 123° 05’W; the southern boundary was

37° 20’N; the northern and eastern boundari es were defined by the shorel i ne .

Wi thin this area we sailed three north—south tracks along 122° 35’W ,

122° 50’W and 123° 05’W. A rough diagram of the tracks and the schedule

for taking data at the odd numbered locations follows :

2
/

/

‘ 3
FIgure 1. Rough diagram of chart for air pollution model study .
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Table 1. Dates and times for operation at odd numbered stations

Station Date/Time

1 31/1500 2/0300 3/1500

3 1/0300 2/ 1500 4/0300

5 1/1500 3/0300

As can be seen, the schedule was arranged so that each station was used at

least twice , alternately during night and afternoon .

The ship always sailed north leaving the odd stations (solid lines )

and followed the dashed lines from even to odd stations. We arrived at

an odd station at least one hour before the scheduled time in order to

sail slow ahead (1 to 2 knots ) Into the wind for two hours to obtain good

data. The same procedure was followed at the even stations except only

one half hour of measurements was required. Normally conditions were

such that the ship coul d proceed at ful l ahead between stations , spending

longer than one hour at each station . During the last 18 hours of this

F study the ship proceeded north from station 1 , maintained a distance of

approximately 1 kn ml from shore, sailed into and out of San Francisco Bay

and spent the night taking air quality data outside the Gol den Gate at

122° 50’W , 37° 581N.

During the boundary layer study the ship took data at prescri bed times

at three stations. The stations were located along 370 lO’N at:

A—122° 40’W , B—123° l5’W , and C-l23° 50’W. The schedule for this study is

given below .

I
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Table 2. Ship schedul e for boundary layer study.

Date /Time 0400 1000 1600 2200

8/4 B C

5 C B A A

6 B C C B

7 A A B C

8 C B A A

9 B C B B

10 A B C C

11 B A B C

12 C B A A

13 B C C B

14 A A B C

15 C B A A

16 B C C B

17 A A

Weather permi tting, the ship sailed at ful l ahead between stations . We

arri ved at each stati on at least one hour befo re and left approximately

one hour after the appointed time . The ship was positioned downwind of

the station at a distance such that we would cross the station at the

appointed time by sailing slow ahead into the wind.

B. Charts

No chart is presented for the boundary layer study since we stayed

near the 37° 20’N line for the full time . We should note, however , that

S— 3
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we did move as far as six miles off this line due to taking data while

proceeding into the wind.

The chart for the air pollution study is shown in Fi gure 2. The pre—

scri bed track was covered two full times , indicated by the solid and

dashed lines . The pattern began at approximately 1600 on 7/3, solid line ,

from station 1. Times at one half hour intervals are shown . The times

for the dashed line track are underlined , while the times for the solid

line track are not. At 2155 on 8/3 we began drl ft~ng ~fshore, north of

the Gol den Gate . We remained ther&overni ght, then left at —0830 on 8/4

to proceed at full ahead for station B for the boundary l ayer study .

C. Signifi cant Changes in Course and/or Speed

Mi nor course changes , such as those needed to correct for course

devi ation due to currents , avopding traffic , etc., are not indi cated .

Table 3 lists date, time , latitude and longitude , heading with respect to

true north , ship speed, and comments . The ship speed is listed either as

full or slow for a speed of 8—9 knots or 0.5—2 knots , respectively. The

actual speed depends on the wind speed .

1
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Table 3. Significant changes In course and/or speed

Date Time Latitude Longitude Heading Speed Comments

7/31 1 546 370 20.1’ 122° 35.1’ 000°T Full At position A , going to
position B

191 5 37° 48.5’ 122° 35.2’ 270°T Full At position B, sailing west
1933 370 48.5’ 122° 37.3’ 2l8°T Full Heading to position C

8/ 1 0000 37° 20.4’ 123° 05.3’ 305°T Slow A position C, heading into
wind

0255 37° 22.0’ 123° 07.5’ 005°T Ful l Heading toward position 0
0738 380 00.0’ 123° 05.6’ Slow At D, heading into wind
0820 38° 00.3’ 123° 04.0’ l64°T Full Leave for position E
131 7 370 19.8’ 122° 50.3’ 215°T Slow At position E, Slow into wind
1 500 37° 16.8’ 122° 52.9’ OlS°T Ful l Head for position F
1705 37° 22.2’ 122° 50.0’ 350°T Ful l Alter course
1957 37° 57.5’ 122° 50.2’ 160°T Slow At position F, heading slow

into wind
2043 153°T Full Leave for position A

8/ 2 0118 370 19.8’ 122° 35.2’ l91 °T Slow At position A , slow into wind
0312 37° 15.1’ 122° 36.4’ 005°T Full Leave for posi tion B
0406 37° 20.6’ 122° 34.9’ 350°T Full Adjust course
0732 37° 48.9’ 122° 34.9’ Slow At positi on B
0800 37° 48.5’ 122° 35.9’ 260°T Ful l Leave for position C
0808 37° 48.5’ 122° 37.0’ 208°T Full Alter course
1233 37° 20.0’ 1230 05.3’ Slow At station C, slow into wind
161 7 37° 21.4’ 123° 12.7’ 009°T Full Leave for position 0
2108 38° 00.0’ 123° 05.5’ Slow At position D, slow into wind
2135 38° 01.5’ 1230 06.8’ l40°T Slow Slow into wind
2200 37° 54.0’ 1230 05.7’ 153°T Slow Slow into wind

8/ 3 0000 37° 42.5’ 122° 58.5’ 285°T Slow Slow into wind
0030 160°T Full Leave for position E
0325 370 19.9’ 122° 49.9’ 270°T Slow At position E, slow Into wind
0405 370 20.0’ 122° 51.1’ 002°T Full Leave for position F
0842 370 57.5 ’ 122° 50.2’ ll2°T Slow At position F, slow Into wind
0916 l 53°T Full Leave for position A
1 356 37° 19.7’ 122° 34.9’ 260°T Slow At position A , slow into wind
1527 37° 19.6’ 122° 37.7’ 090°T Full Heading for shore
1552 370 19.4’ 122° 33.6’ 000°T Ful l Moving 11 to shore
1730 37° 32.1’ 122° 33.9’ 008°T Ful l Al ter course
1900 Entered San Franci s co Bay
2100 Left San Francisco Bay
2155 370 51.1’ 122° 40.0’ At position B, stopped

1
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Date Time Latitude Longitude Heading Speed Comments

8/ 4 0828 370 52.5’ 122° 39.8’ 2l2°T Full Leaving for l ower track , pass
through position C

1255 37° 19.7’ 1230 05.1’ 335°T Slow At position C , slow into wind
1 336 37° 20.5’ 123° 05.3’ 2l7°T Ful l Leave position C
1510 37° 09.9’ 123° 15.2’ Arrive l ower track—position 2
1522 320°T Slow Head Into wind
1 707 37° 12.4’ 123° 17.3’ 1 38°T Slow Al ter course
1 900 37° 10.1’ 123° 16.01 000°T Slow Alter course
2047 370 15.6’ 123° 17.8’ 345°T Ful l Going to rendevouz with

CA V US E
2145 Slow Met CAVUSE
2230 370 21.7’ 123° 19.5’ l63°T Full Done , continue to next position
2315 37° 21.0’ 123° 20.8’ l45°T Full Alter course

8/ 5 0155 370 03.5’ 123° 05.5’ 335°T Slow Heading slow i nto wind at
positi on 2

0800 37° 12.8’ 123° 14.3’ l70°T Half Turned to go back below
position 2

0900 370 05.9’ 123° 12.8’ 350°T Slow Reversed course , slow into
wind

1050 370 10.0’ 123° 15.0’ OlO°T Slow Passed through position 2
1130 37° 10.8’ 123° 14.9’ 098°T Full Leaving for position 1
1535 370 06.5’ 122° 36.0 ’ 285°T Slow Arri ved below position 1
1701 085°T Ful l Adjust for wind di rection
1747 37° 08.11 122° 30.7’ 290°T Slow Heading back into wind

8/ 6 0000 37° 13.3’ 1220 43.6’ 259°T Ful l Leave for position 2
0030 259°T 2/3 Slowed a litt le
0400 370 08.8’ 1230 14.5’ 3l0°T Slow Heading up to position 2
0607 37° 11. 1 ’ 123° 17.0’ 260°T Full Leave for position 3
0900 37° 08.11 1230 37.4’ 336°T Slow Arri ved below position 3,

slow into wind
1206 1l5°T Half Turned around
1222 Full Al ter speed
1305 370 09.8 ’ 123° 43.2 ’ l30°T 2/ 3
131 7 37° 08.6 ’ 123° 41.5 ’ 290°T Slow Arri ved below position 3,

slow into wind
1830 37° 11.3’ 123° 49.3 ’ lol °T Full Leaving for station #2
2200 37° 08.3’ 123° 13.0’ 320°T Slow Arri ved below position 2,

slow into wind

8/ 7 0003 370 12.3’ 123° 17.3’ 098°T Full Move to position 1
0406 37° 08.7’ 122° 38.8 3!0°T Full Move to other side of 1
0430 370 10.6’ 122° 41.3’ Southerly Slow Slow Into wind
0900 36° 59.2’ 122° 35.8’ Dri ftIng
0920 36° 59.0’ 122° 35.5’ Full Head back to 1
1 042 320°T Slow Head back into wind
1206 37° 11.6’ 122° 41.9 ’ 266°T Half Leaving for position 2
1217 266°T 2/3 Al ter speed

S-6

~ 



‘~~~-~~~~~ T T  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . .  ...

Date Time Latitude Longitude Heading Speed Comments

8/ 7 1530 370 08.5’ 123° 14.1’ 325°T Slow Arri ved below position 2 ,
(cont ) slow Into wind

1805 370 1~~~~9S 123° 15.9’ 250°T Hal f Leaving for position 3
2130 37° 07.6 ’ 123° 42.8 ’ Slow Arri ved below position 3,

slow Into w ind

8/ 8 0000 37° 10.6’ 123° 51.6’ 150°T Slob
0020 2/3 Back to below 3
0125 370 04.8’ 123° 44.3 ’ 3l5 °T Slow Below position 3, slow

Into wind
0605 37° 09.5’ 123° 50.1’ 095°T Full Leaving for station 2
0940 37° 07.6’ 123° 12.3’ 335°T Slow Arri ved below position 2 ,

slow into wind
1200 37° 12.5’ 123° 15.6’ 325 °T Slow
1234 37° 13.8’ 123° 16.6’ 098°T Ful l Leaving for position 1
161 5 37° 08.9’ 122 ° 39.0’ 320°T Slow Arri ved below position 1

slow into wind
2000 37° 10.4’ 122° 44.8 ’ 115°T Fu1l~ Headed below 1 , stbd . engine

onl y
2040 370 07.5’ 122° 38.6’ 320°T Slow Slow into wind

8/ 9 0000 370 10.4’ 1220 44.0’ 262°T Al ter course
0336 37° 08.5’ 1230 13.3’ 325°T Slow Slow into wind
0605 37° 11.6’ 123° 14.8’ 260°T Hal f Leave for posi ’~ion 3
0930 370 08.0’ 123° 46.6’ 320°T Slow Arri ved below po :ition 3,

slow Into w ind
1230 370 12.7’ 123° 50.8’ 095°T Full Leaving for position 2
1600 370 08.91 1230 1 3.8’ 345°T Slow Arri ved below position 3,

slow into wi nd
1 905 37° 16.3’ 1230 14.5’ 165°T Ful l Headi ng back below pos iti on 3
2030 340°T Slow Arri ved below position 2,

slow into w ind

8/10 0004 37° 14.0’ 123° 17.3’ 096°T Ful l Heading to position 1
0405 37° 08.3’ 122° 38.5’ 350°T Slow Arri ved below position 1 ,

slow i nto w ind
0610 370 12.4’ 122° 39.3’ 260°T Ful l Leaving for position 3
0910 37° 06.8’ 1230 12.3’ 335°T Slow Arri ved below position 3,

slow into wind
1200 325°T Slow
1230 37° 13.6’ 123° 15.9’ 259°T Half Leaving for position 2
1537 37° 07.7’ 123° 47.0’ 3l5°T Slow Arri ved bel ow position 3,

slow into wind
1845 37° 12.8’ 123° 50.4’ l65°T Full Turned around
1945 37° 04.5’ 123° 46.7’ 325°T Slow Turned back into wind

8/11 0000 370 09.7’ 123° 48.4’ 093°T Full Turned around
0325 37° 07.5’ 123° 13.2’ 335°T Slow Turn back into wind
0605 37° 12.6’ 123° 17.2’ 305°T Full Looking for CAVUSE
0945 Met CAVUSE
1000 37° 28.2’ 123° 42.7’ l 98°T Half Completed rendevouz

S-7
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Date Time Latitude Longitude Heading Speed Comments

8/11 1 340 37° 05.3’ 123° 46.6’ 315°T Slow Arrived below position 3 ,
(cont) slow into wind

2005 37° 10.3’ 123° 48.8’ l65°T 1/2 Turned around , stbe engine
only

2045 37° 06.4’ 123° 47.1’ 320°T Slow Heading ‘In to wind towdrd
position 3

8/12 0006 37° 10.4’ 123° 51.8’ 140°T Half Turned around to head below 3
0118 37° 05.8’ 123° 45.9’ 330°T Slow Slow into w ind
0603 37° 11.4’ 123° 50.0’ 100°T Full Leaving for position 2
1012 39° 09.1’ 123° 11.7’ 300°T Slow Arri ved below position 2,

slow i nto w ind
1246 37° 12 .7’ 123° 20.1’ 096°T Full Leaving for position 1
1 805 37° 09.0’ 122° 38.6’ 295°T Slow Arri ved below position 1 ,

slow into wind
2115 370 11 .8’ 122° 43.8’ l35°T Turned around
2200 37° 08.9’ 122° 39.6’ 325°T Slow Turn back into wind

8/13 0006 37° 10.6’ 122° 40.9’ 266°T Full Leaving for position 2
0327 370 09.4’ 123° 12.4’ 3l0°T Slow Arri ved below position 2,

slow into wind
0605 37° 12.5’ 123° 17.1’ 260°T Half Leaving for position 3
0920 3l5°T Slow Arri ved below position 3,

slow to w indwar d
1215 37° 10.0’ 123° 50.8’ 135°T Half Turned around
131 0 37° 06.5’ 123° 45.9’ 3l5°T Slow Slow into wind at position 3
1335 Launched and los t kytoon
1416 Found remains of kytoon
141 6 370 03.3’ 123° 44.1’ 315°T Slow Turned back into wind
1845 090°T Leaving for position 2
2215 37° 07.6’ 123° 16.2’ 320°T Slow Arri ved below position 2,

slow in to wind

8/14 0005 37° 09.7’ 123° 15.6’ 093°T Ful l Leaving for positi on 1
0338 37° 07.9’ 122° 39.1’ 320°T Slow Arri ved bel ow position 1 ,

slow i nto w ind
0500 320°-040° Steering various course into

wind
0603 37° 11.8’ 122° 38.3’ 1 80°T Slow Slow into wind
0700 Dri fting
0800 37° 06.8’ 122° 38.9’ 300°T Half Moving to west of position 1
0855 l45°T Slow Turned Into wind
1200 37° 03.9’ 122° 35.7’ l85°T Slow Slow into wind
1230 37° 02.5’ 122° 35.1’ 283°T Turned around~moving to 21648 37° 09.7’ 123° 14.7’ 335°T Slow Sl ow into wind , Arrived at 2
1830 258°T Half Leaving for station 3
2145 37° 08. ‘ 123° 47. ‘ 340°T Slow Arri ved below positi on 3,

5-8 

slow into wind



__ —-- . . ~._ _ _

Date Time Latitude Longitude Heading Speed Coments

8/15 0005 37° 12.0’ 123° 49.6 ’ 160°T Turned around
0106 37° 04.9’ 123° 47.1 ’ 305°T Slow Slow Into wind
0605 370 07.3 ’ 123° 58.4’ 087°T Ful l Leaving for position 2
1000 37° 12.0’ 123° 12.7’ 210°T Sl ow Arri ved below position 2,

slow Into wind
1232 37° 07.7 ’ 123° 14.5’ 081°T Full Leaving for position 1
1537 37° 11.4’ 122° 40.2 ’ 170°T Slow Arri ved below position 1 ,

slow into wind
1600 37° 10.4’ 122° 39.7 ’ 200°T Slow
1915 37° 03.3’ 122° 40.6’ 020°T Full Turning to go below position 1
2100 37° 13.0’ 122° 37.7’ 200°T Slow Slow into wind

8/16 0004 37° 05.9’ 122° 41.7 ’ 275°T Full Leaving for position 2
0320 37° 08.5’ 123° 13.6’ 325°T Slow Arri ved below positior. 2,

slow into wind
0400 3l5°T Slow Alter course
0645 37° 11.5’ 123° 11.5’ 260°T Full Leaving for 3
1030 37° 07.6 ’ 123° 47.9 ’ 315°T Slow Arri ved below position 3,

slow Into wind
1237 37° 09.5’ 123° 51.6 ’ 135°T Turned around
1330 37° 06.0’ 123 ° 44.7 320°T Slow Turned back into wind
1830 093°T Ful l Leaving for position 2
2145 37° 09 123° 14 320°T Slow Arri ved below position 2 ,

slow into wind
231 5 37° 11 123° 16 095°T Half Leaving for positi on 1

8/17 0350 37° 08.2’ 122° 39.4’ 315°T Slow Arri ved below 1 , slow into
wind

0425 Met CAYIJSE and went home
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III. Visibility

During the cruise visibility was monitored continuously wi th an

MRI model 142A v islometer. Many times the visibility was reduced and

at times we had fai rly heavy fog. The following table lists all times

when the visibility fell below 8000 meters . Listed are the date , time

and minimum visibility . The visibility always fl uctuates , and the

start and end times listed indicate the period when the obscuration is

noti ceable , not when it falls below 8000 meters . Visibility values are

rounded off to the nearest 100 meters .

Table 4 Times of reduced visibility

Date Start Time End Time Minimum Visib ility
_________ _______ 

(meters )

8/ 1 1500 1520 3800
1930 2025 6600
2030 0030 1000

8/ 2 0030 0925 2200
0925 1945 6600
2112 0035 1600

8/ 3 0035 0825 1800
2345 0500 1200

8/ 4 0640 1045 1000
2320 0120 1000

8/ 5 0545 0855 700
0900 1028 4200
1935 201 5 500
2100 2110 4400

8/ 7 0440 061 5 400
1930 0635 1000

8/ 8 2120 0125 4000

8/ 9 2340 0020 4400

8/10 0025 0750 1100
1 900 1 932 2400
231 0 2320 4600
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Date Start Time End Time Minimum Visibility

8/11 0715 1000 2000
2000 2030 2800

8/12 0100 0117 4000
0350 0425 3200
2115 2200 1600
2240 2312 800

8/ 13 1230 1300 800
1340 1420 1100

8/14 0200 1 330 600
1450 1600 1 500

8/15 0345 0700 700
231 5 0150 2200

8/16 1240 1 350 1500



IV. Meteorologi cal Data

The data reported and their units are : Sea surface temperature and

teinperatuare at level 4 (21 meters ) in degrees centigrade , relative wind

speed at level 4 in knots, wind di rection at l evel 4 in degrees clockwise

relative to the bow of the ship, relati ve humi di ty in percent, in version

height in meters , and true wind in knots and degrees relati ve to true

north. All times are Paci fic Daylight. Almost all of the data is based

on one half hour averages .

True wind di rection and speed were obtained by two methods : 1) calcu—

lated from the 30 minute average relative wind speed and direction and the

ships speed and heading, 2) stopping the ship and making a direct measure-

ment. These values are no more accurate than +10° , +1 knt. The direction

erro r is greater for low wind speeds (<2 knts) . Errors are due to the

normal gustiness of the wind , and ship roll. The true wind values obtained

when the ship was stopped are underl ined In the table.

Examination of the true wind results s how that the calculated values

tend to be higher than those obtained by di rect measurement. This Is due

to two effects : 1) the di rect measurements are obtained wi th the ships

anemometer which apparently was reading slightly low (a +2 knt correction

has already been applied to the reading) and 2) the roll of the ship

tends to produce slightly high readings as measured by the cup anemometer

at level 4.

The inversion height , Z1, is obtained from the lowest return from the

acousti c sounder. Since acousti c sounder records are subject to inter-

pretation we include photographs of the original records as fi gures 3a—f.
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Relati ve Wind True Wind
Date Time Dir Speed I (°C) T4(°C) Humi d (%) Z~ Cm) Dir Speed

(knts) S (knts )

7/31 1100 003 10. 4 12.57 10.82 96 300 346 2.5
1130 349 10.6 12.70 10.78 96 280 293 3. 1
1200 341 12.8 14.28 10.78 96 240 289 5.8
1223 350 20.6 12.12 10.45 91 140 293 12.8
1323 353 23.9 11.03 10.66 93 120 300 16.0
1353 358 24.5 11.62 10.93 93 200 306 16.5
142 3 002 23.6 11.27 10.92 93 230 313 15.6
1527 344 22.0 11.92 11.07 88 240 291 14.5
1557 343 20.1 12.84 11.05 92 240 288 12.7
1627 333 17.9 12.95 11.01 92 220 270 11.4
16 57 336 17.5 12.48 10.83 94 240 274 10.7
1727 334 15.5 13.22 10.75 94 220 266 9.0
1757 318 9.7 13.12 10.50 95 220 272 6.5
1827 320 8.0 13.06 10.41 95 200 285 5.5
1902 315 6.9 14.27 11.16 93 180 297 5.8
1934 342 16.2 14.14 11.90 88 160 241 8.9
2004 020 15.4 12.95 11.70 88 100 264 8.3
2034 025 14.9 12.88 11.61 87 240 275 8.4
2104 023 14.4 12.67 11.55 89 240 265 5.5
2130 025 12.8 11.18 11.62 89 260 ~~ ~~2201 022 12.1 11.08 11.70 89 300 270 5.6
2231 028 12.8 11.68 12.09 88 320 277 6.9
2301 036 12.6 12.18 12.51 85 320 289 7.7
2331 049 13.4 12.4S 12.73 83 320 310 10.0

8 / 1  0050 002 11.3 12.76 12.81 83 308 9.8
0120 354 11.9 12.89 12.79 82 340 298 11.4
0150 355 11.8 12.98 12.69 83 340 300 11.3

F 0220 002 12.6 12.96 12.59 84 340 307 12.1
0250 356 13.2 12.86 12.51 85 360 301 12.1
033 7 324 17.2 13.03 12.38 86 306 11.5

F 0407 321 17.1 12.91 12.24 87 302 11.8
0437 321 17.5 12.83 12.01 88 360 303 12.1
0507 323 19.1 12.14 11.68 88 350 309 13.3
0537 325 19.1 11.55 11.20 89 340 312 13.1
0607 328 18.2 11.58 10.87 91 200 313 11.9
0637 354 15.8 11.40 10.02 95 220 355 7.4
0707 028 11.4 11.20 10.07 95 240 082 5.6
0737 033 10.2 9.96 10.20 95 280 097 5.5
0819 009 10.6 9.96 10.49 94 300 111 10.1
0849 330 14.3 9.99 10.24 95 102 8.1
0919 327 11.7 11.01 10.12 96 086 6.5
0949 338 8. 1 11.69 10.04 96 056 3.2
1023 020 8.4 11.36 10.06 91 370 271 3.1
1053 032 13.4 11.63 10.04 95 231 7.5
1123 019 17.3 11.61 10.24 94 197 9.3
1153 019 15.9 11.57 10.69 94 400 200 7.9
1246 021 14.0 12.28 11.37 92 200 7.1
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Relative Wind True Wind
Date Time Dir Speed T (°C) T4(°C) Humi d (%) Z1 (m ) Di r Speed

(knts ) S (knts)

8 / 1  1316 022 13.2 12.45 11.61 92 211 5.9
(cant) 1352 336 8.2 12.55 11.50 91 470 218 7.3

1422 350 8.2 12.63 11.55 93 480 203 7.2
1451 352 7.7 12.60 11.61 94 500 206 6.7
1503 358 7.1 12.51 11.74 90 460 208 6.1
1540 324 6.1 12.67 11.49 90 500 236 5.4
1600 315 5.9 12.36 11.63 92 440 236 6.4
1632 296 8.3 12.02 11 .75 89 430 210 7
1659 296 6.7 11.41 11.56 90 340 !4’~ L5
1730 291 9.2 11.09 11.23 91 300 232 9.2
1753 288 7.7 11.21 11 .12 91 330 227 9.2
1826 300 8.9 11.13 10.69 93 340 255 5
1903 319 7.0 11.09 10.47 94 340 ~~~1941 332 6.0 12.08 10.42 95 360 221 3.9
2040 347 8.9 12.93 10.44 95 380 283 2.1
2130 004 11.6 12.63 10.28 96 360 170 2.7
2200 020 11.2 12.46 10.21 97 355 232 5
2241 026 12.0 12.22 9.92 97 380 ~~~2311 024 12.5 12.37 10.00 97 390 223 5.6
2341 021 12.7 12.98 10.26 97 400 216 5.4

8/ 2 0036 006 14.3 13.27 10.55 95 400 177 5.9
0106 007 14.6 13.39 10.61 96 400 181 6.3
0136 13.19 10.60 96 400
0206 005 7. 1 12.99 10.52 - 97 400 197 6.1
0236 358 5.3 13.09 10.38 97 400 192 4.8
0306 359 6.1 13.16 10.25 97 400 194 5.6
0348 329 4 .6 13.15 10.26 97 400 215 5.6
043 7 297 3.7 13.35 10.18 97 400 187 8.0
0507 289 2.7 13.13 10.33 97 410 193 8.5
0537 238 3.0 12.83 10.52 96 420 189 10.9
0607 195 4.2 12.78 10.56 96 420 210 8
0630 252 4.2 12.67 10.39 96 . 420 T~7 1T’.l
0705 277 5.5 13.17 10.45 96 430 209 10.0
0758 331 7.7 14.18 10.66 96 435 197 6.9
0835 342 16.0 l3.~~ 10.75 96 440 173 8.7
0905 348 18.2 12.61 10.41 97 450 186 10.5
0935 351 12.0 11.71 9.99 97 460 193 12.0
1005 347 17.9 10.98 9.88 92 470 184 10.3
1028 357 17.3 11.44 10.01 95 202 9.3
1052 001 17.7 11.37 9.92 94 207 9.2
1130 008 14.8 12.73 10.25 93 224 6.5
1203 359 13.0 13.07 10.51 93 232 3
1310 352 7.9 12.93 11.20 92 480 281 6.9
1340 11 8.5 13. 12 11.27 91 480 302 7.5
1430 357 8.3 13.07 11.42 91 480 286 7.3
1607 358 9.9 13.03 11.57 89 480 288 8.9
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Relati ve Wind True W ind
Date Time Dir Speed T5 (°C) T4 (°C) Humid (%) Z1 (m) Dir Speed

(knts) (knts )

8/ 2 1701 319 12.6 13.13 11.62 90 460 281 8.3
(cont ) 1721 318 12.9 13.23 11.48 90 440 282 8.8

1755 316 14.4 13.18 11.19 91 440 286 10.2
1837 317 15.5 12.85 10.41 93 360 315 10
1907 328 15.6 12.78 10.00 94 400 ~~~1937 339 14.2 12.15 9.95 95 400 304 6.7
2000 334 12.8 11 .61 9.91 95 400 325 4
2030 344 11.0 11.88 9.79 95 400 ~ 5
2101 327 9.2 12.13 9.80 96 400 279 5.1
2137 355 7.1 12.82 9.48 97 360 295 6.6
2156 005 6.8 12.82 9.37 97 480 305 4
2243 009 6.0 12.19 9.24 97 360 ~~~23 13 009 5.4 11.75 9.32 97 360 312 3.7
2343 022 5.6 11.70 9.48 97 380 296 4.3
2400 035 5.5 11.80 9.53 97 390 270 4

8/ 3 0059 054 6.5 12.86 9.63 97 410 291 7.0
0130 045 6.2 12.55 9.57 97 420 293 6.0
0200 039 5. 2 12.10 9.75 97 440 340 5 -

0300 011 4.9 12.69 9.93 97 440 305 3.8
0326 005 5.8 12.63 9.99 97 460 309 2.8
0402 006 4 .0 12.48 10.00 97 420 278 4.0
0429 326 7.9 12.70 9.91 97 420 248 4.9
0459 337 8.2 12.14 9.88 97 450 248 3.3
0530 333 6.8 11.55 9.72 97 460 226 3.9
0600 339 6.7 11.28 9.76 97 460 210 4
0630 350 6.9 11.07 9.88 98 460 ~T5 ~.1
0700 349 5.9 11.14 9.92 98 450 198 2.9
0729 345 5.8 11.14 9.96 97 460 202 3.3
0758 349 6.1 11.53 9.93 97 460 120 4
0830 017 6.0 12.44 9.89 96 460 fl~0912 004 7.9 12.87 10.00 95 460 117 6.4
1000 342 13.6 12.72 10.42 95 150 5.0
1030 359 12.4 12.27 10.50 91 420 153 3.9
1050 004 13.6 12.07 10.58 94 420 165 5.1
1125 005 14.1 12.44 10.76 95 400 168 5.7
1155 006 15.4 12.83 10.91 95 400 165 8
1230 357 15.5 13.30 10.96 95 380 T4~ 7.0
1300 354 14.1 12.33 10.99 95 340 140 5.8
1330 009 13.1 12.58 11.30 93 350 180 4.9
1355 022 10.0 13.36 11.46 93 330 250 4
1449 338 7.3 13.09 11.62 91 340 2T4
1521 348 7.1 12.50 11.62 91 350 237 5.7
1600 283 4
1632 327 7.5 13.66 11.60 91 340 ~~~1 800 225 8
1830 287 9.0 13.08 11.48 92 280 ~ 4 1L4
1900 296 7.3 13.20 11.29 92 380 299 8.5
2045 349 26.6 14.54 11.34 93 240 230 20.2
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Relative Wind T rue Wind
Date Time Dir Speed I (°C) T4(°C) Humid (%)  Z (m) Dir Speed

(knts) ~ i (knts)

8/ 3 2106 002 20.5 14.01 11.21 93 290 248 14.0
(cont) 2157 13.30 11.24 93 260 223 4

2227 269 3.8 12.86 11.19 93 220 ~74 La
2257 256 2.8 12.87 11.32 94 250 256 2.8
2327 265 7.2 12.79 11.42 94 330 270 7.2
2 357 264 8.7 12.77 11.19 95 390 310 7

8/ 4 0027 254 7.5 12.84 10.70 97 320 254 7.5
0057 269 7.7 13.17 10.67 97 160 269 7.7
0127 258 6.4 13.15 10.85 97 180 258 6.4
0157 257 5.0 13.13 10.83 97 150 278 5
0227 259 6.3 13.13 10.97 96 200 L3
0257 260 7.1 13.11 10.98 96 240 260 7.1
0327 266 5.7 13.07 10.82 96 200 266 5.7
0357 247 4.6 13.06 10.78 96 240 247 4.6
0427 266 6.5 13.05 10.74 97 200 266 6.5
0457 230 4.8 13.17 10.82 97 100 293 6
0527 227 4.0 13.25 10.65 97 200 La
0557 256 2.7 13.31 10.74 96 200 270 3
0627 221 3.4 13.30 10.69 97 220
0657 194 3.5 13.27 10.64 97 300 184 3.5
0738 120 4.1 13.18 10.66 96 —31 0 175 4.1
0759 180 2.4 13.15 10.75 95 400 245 3
0859 345 11.7 13.17 10.64 97 140 2T~0929 345 10.2 12.43 10.12 97 160 2.5
0959 019 10.0 11.69 9.80 97 220 210 3
1037 037 10.7 11.42 10.12 96 ~~0
1107 033 9 .4 11.73 10.12 97 380 293 5.2
1151 046 10.7 12.08 10.69 96 430 310 9
1230 055 13.2 12.98 11.13 96 340 ~~~ 10.9
1255 061 9.5 12.49 11.39 95 380 320 9.1
1331 344 12.2 12.42 11.66 94 320 328 11.3
1359 062 13.6 12.62 11.72 93 350 310 12
1429 063 14.1 12.79 11.96 93 330 ~T4~ T~.8
1500 013 15.1 13.64 12.14 93 300 330 18
1601 354 20.2 14.04 12.05 92 340 ~ 4
16 31 328 19.7 14 .08 12.04 94 320 328 18.7
1701 326 19.3 13.91 12.05 94 330 326 18.3
1900 330 12
2000 343 18.5 13.96 12.12 93 310 ~~ T~2026 339 18.3 13.84 12.58 90 260 ~T5 17.4
2048 13.30 12.62 90
2400 320 10

8/ 5 0200 330 14
0242 348 15.8 14.27 13.12 88 280 ~~7 1T.8
0312 343 18.5 14.27 13.11 89 345 316 16.6
0342 350 19.6 14.26 13.05 89 370 321 17.6
0400 354 20.4 14.22 12.94 89 335 16
0435 359 18.2 14.18 12.85 90 255 ~~ T~.2
0505 358 19.8 14.14 12.61 91 280 331 17.8
0535 349 19.7 14.18 12.18 94 280 321 17.7
0629 003 20.8 14.13 12.01 97 328 19.8
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Relative Wind True Wi nd
Date Ti me Dir Speed T (°C) 14(°c) Humi d (% ) 2i (m) Dir Speed

(knts ) ~ (knts )

8/ 5 0701 013 21.4 14.13 11.63 97 310 323 20.4
(cont) 0731 003 20.2 13.93 11.63 98 330 313 19.2

0801 014 20.2 13.79 11.46 98 340 340 17
0929 002 17.0 14. 20 11.60 98 310 ~~~ 11.0
1001 341 17.6 14.22 11.59 98 290 345 14
1039 331 16.4 14.19 11.64 97 300 ~~5 1T.5
1106 326 12.8 14.19 11.64 97 310 333 12.0
1129 317 11.4 14.21 11.74 96 320 329 10.7
1155 260 7.7 14.20 11.94 94 260 324 12.0
1215 241 7.2 14.16 12.00 94 260 313 13.1
1225 315 11
1235 248 8.0 14.17 12.03 94 260 ~~ TT.3
1300 25 7 6.2 14.04 12.12 93 250 312 11.2
1331 259 7.8 14.30 12.10 93 250 319 12.2
1400 272 7.5 14.26 12.05 93 190 340 8
1430 276 8.2 14.04 11.99 94 180 ~~~ l~~.81500 306 6.3 13.47 11.84 94 220 337 6.7
1521 13.54 11.92 95
1535 300 5
1630 354 8.2 13.21 11.79 95 210 ‘�‘77
1630 275 5
1700 348 6.5 13.26 11.80 95 230
1800 260 4
1830 349 6.1 13.40 11.60 96 220 4.7
1900 345 5.6 13.34 11.54 97 230 260 4.2
1928 346 6.5 13.33 11.44 97 180 262 - 5.1
1956 355 7.7 12.99 11.41 98 190 250 6
2030 039 6.7 13.03 11.44 97 210
2057 066 8.2 12.96 11.52 96 190 356 7.7
2127 036 5.7 12.78 11.52 96 160 327 4.6
2159 024 5.6 12.78 11.47 97 140 337 4
2229 001 4.2 12.73 11.56 96 160
2259 355 4.1 12.87 11.88 96 165 273 2.6
2327 329 4.4 13.04 12.39 90 200W 235 3.2
2355 321 5.4 13.48 12.68 88 260 270 8

8/ 6 0035 007 15.3 13.83 12.95 87 230 275 6.9
0105 13 14.2 14.09 13.13 86 245 285 7.6
0135 16 14.7 14.00 13.26 86 210 294 8.2
0203 024 13.1 14.19 13.24 86 190 300 8
0237 027 10.4 14.22 13.20 86 200 ~~~~~~~~

0307 038 10.8 14.31 13.21 86 200 342 6.8
0337 029 10.2 14.34 13.23 86 200 334 5.3
0400 305 10
0434 346 11.2 14.18 13.21 86 180 ~~~0504 340 11.6 14.27 13.20 86 170 312 10.2
0534 353 11.9 14.32 13.19 86 190 327 10.4
0604 354 8.9 14.34 13.19 86 190 340 7

I’ 0632 028 13.8 14.32 13.17 86 190 ~T7 7.7
• 0652 024 14.8 14.28 13.17 86 190 308 8.2
‘ 0712 031 16.6 14.26 13.21 85 195 314 10.6
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Relative Wind True Wind
Date Time Dir Speed I (°C) T4(°C) Humi d (%) Z (m) Dir Speed

(knts) S I (knts )

8/ 6 0732 034 15.0 14.27 13.25 85 190 323 9.5
(cont) 0752 045 14.7 14.28 13.30 85 190 350 7

0830 044 10.7 14.26 13.40 85 200 ‘
~4~ 7.4

0859 036 10.5 13.97 13.36 86 190 330 6 .1
0936 348 11.1 13.50 13.14 88 180 315 9.1
1006 345 8.9 13.37 13.15 89 210 310 7.0
1015 322 5
1056 355 8.2 13.65 13.22 89 295 ~~

‘4
1126 353 6.0 13.70 13.22 89 300 330 4.0
1156 336 5.4 14.06 13.31 89 300 325 4
1236 010 3.4 14.27 13.52 88 310
1306 280 4.5 14.79 13.65 88 220
1353 341 8.6 14.89 13.80 87 190 288 7.2
1400 315 8
1429 341 9.0 14.90 13.87 86 300 7.6
1454 345 7.3 14 .93 13.83 87 300 286 5.9
1529 339 5.7 14.96 13.92 87 310 276 4.3
1559 342 7.5 14.99 13.92 87 310 300 8
1631 356 9.1 14.98 13.90 88 300 7.6
1658 349 8.6 14.89 13.89 88 300 291 7.2
1728 353 8.7 14.77 13.83 89 280 296 7.2
1756 357 8.7 14.72 13.80 89 300 305 6
1824 018 9.6 14.49 13.21 90 280
1932 285 4.8 15.03 13.99 88 120 319 8.2
2002 310 6.1 15.08 14.11 88 260 000 4
2032 316 6.3 15.05 14.26 88 260
2102 320 6.6 14.54 14.25 89 250 340 5.2
2132 325 6.3 15.18 14.44 89 260 331 4.6
2157 331 6.2 15.49 14.63 89 260 329 3.9
2228 347 6.3 15.52 14.63 89 220 308 4.9
2300 351 4.5 15.38 14.55 90 260 298 3.5
2330 350 4.7 15.53 14.42 90 240 297 3.8
2400 300 3

8/ 7 0000 345 6.2 15.35 14.33 89 260 292 5.2
0030 349 4.8 15.36 14.36 89 240 315 3.4
0052 340 3.5 15.41 14.46 90 260 314 4.9
0114 303 4.4 15.12 14.62 91 313 6.7
0136 295 4.3 15.26 14.53 91 260 312 7.3
0158 331 6.1 15.28 14.62 90 280 320 4
0230 341 5.4 15.22 14.64 92 —300 ~1T0300 337 7.9 15.03 14.39 94 360 356 3.2
0329 352 6.5 13.87 14.25 96 240 310 1.8
0358 357 8.4 13.68 13.87 97 240 100 4
0500 355 3.4 13.26 12.52 99 280 1.9
051 5 018 3.1 13.24 12 .24 99 148 1.8
0558 355 5.1 13.37 12.57 99 360 165 4
0628 007 5.0 13.51 13.15 100 310 T7~
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Rel ative Wind True Wind
Date Time Dir Speed I (°C) 14 (°C) Humid (%) Z. (m) Dir Speed

(knts ) S 1 
(knts)

8/ 7 0658 013 5.7 13.44 13.39 99 340 183 4.3
(cont) 0759 015 3.8 14.16 13.97 97 290 147 4

0855 027 4.2 13.83 14.23 97 300 !~0 !.3
0954 348 9.9 14.34 14 .40 93 278 2.4
1000 325 6
1026 343 12.7 14.26 14.32 92 ~~T1129 357 8.0 14.77 14.24 92 210 316 6.5
1159 357 8.1 14.66 14.17 91 260 325 6
1221 011 10.3 14.68 14.14 91 — —
1241 014 10.9 15.05 14.13 90 306 4.4
1301 014 9.5 15.10 14 .13 90 316 3.2
1321 014 10.0 15. 52 14.19 90 230 311 3.6
1342 018 13.1 15.55 14.23 92 306 6.8
1408 300 12
1422 15.67 13.04 90 210
1442 029 16.3 15.23 13.00 96 220 307 10.7
1502 019 15.0 15.09 13.07 93 230 294 8.7
1601 306 9.1 14.81 13.22 95 220 310 7
1629 337 12.0 14.86 13.19 95 220 ~

‘T
~ lL7

1701 342 12.1 14. 98 13.15 96 200 309 10.7
1731 339 13.1 14.99 13.15 96 235 307 11.7
1801 342 13.1 14.99 13.03 96 230 310 9
1830 024 18.5 14.93 13.06 97 240 ~~T l~ .3
1852 022 19.6 14.96 13.10 97 240 291 14.7
1914 027 18.0 15.18 13.16 97 260 302 12.2
1958 035 16.4 14.36 13.06 98 290 325 12
2030 039 17.6 14.74 13.19 99 260 ~~ T’~.o2055 044 17.3 14.86 13.22 99 260 325 13. 1
2120 036 17.8 14.85 13.23 99 280 315 12.9
2141 014 15.3 13.98 13.22 99 290 318 13.8
2200 009 15 .0 13.70 13.27 99 . 280 325 Il
2230 347 17.5 13.70 13.21 100 260 ~~ T~.62300 347 17.6 13.53 13.23 100 240 316 15.7
2329 343 16.8 13.71 13.25 100 240 311 14.9
2358 351 16.4 13.65 13. 11 100 240 312 13

8/ 8 0057 168 7.7 14.11 13.11 100 220 324 14 .6
0158 355 23.0 14.61 13.33 100 250 320 17
0228 352 21.8 14.58 13.34 100 240 ~~~ 25.3
0253 356 22.5 14.59 13.29 100 220 311 21.0
0318 358 21.3 14.65 13.33 100 240 313 19.8
0400 360 21.0 14.47 13.32 100 210 326 15
0430 354 19.3 14.37 13.28 100 240 ~~~ 17.8
0459 355 20.1 14.21 13.22 100 240 310 18.7
0530 355 20.2 13.86 13.22 100 220 310 18.7
0600 355 21.2 13.64 13.19 100 220 313 17
0630 239 12.0 13.74 13.25 99 260 ~~~ 17.9
0700 248 14.0 14.62 13.48 99 280 316 18.9
0729 253 14.0 14.55 13.55 98 320 320 18.3
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Rela tive Wind True Wind
Date lime Dir Speed I (°C) T4(°C) Humid (%) Z (m) Dir Speed

(knts) ~ 1 (knts)

8/ 8 0758 254 12. 9 14.27 13.5 8 94 300 330 10
(cont) 0830 245 13.8 14.57 13.69 96 300 ~T4 1~.o

0849 248 13.8 14.64 13.73 93 320 316 18.8
0901 257 15 .0 14.71 13 .73 95 320 324 18.8
0933 255 14.7 14.73 13.60 96 340 322 18.8
1003 356 19.6 14.55 13.42 96 340 330 15
1033 352 20. 0 14 .54 13.44 94 320 ~21 1~.5
1103 357 20.2 14.52 13.39 96 330 332 18.7
1133 360 18.8 14.51 13 .37 95 380 325 17 .3
1203 000 16.4 14.52 13.36 95 340 330 13
1231 360 17.3 14.54 13.36 95 380 I~5 1~.8
1310 273 9.4 14.46 13.52 95 340 330 12.3
1330 2 77 9.7 14.54 13.54 95 340 333 12.0
1350 273 8.7 14.97 13.64 94 300 327 11.8
1410 278 8.3 15.10 13.60 94 300 328 11.0
1430 262 8.6 14.91 13.68 92 330 11
1533 264 5.8 13.90 13.54 94 ‘~T2~ 15.81600 287 5.6 13.34 13.34 94 330 9
1630 003 10.5 13.37 13.15 94 300 ~~ 9.0
1639 346 12.3 13.07 13.20 94 300 299 10.8
1734 343 11.9 12.96 13.26 95 310 296 10 .4
1801 341 13.5 13.12 13.32 95 310 315 11
1830 348 13.2 13.37 13.35 96 300 ~27 i’T. 7
1859 357 14.9 13.42 13.35 96 230 336 13.4
1930 356 15.3 13.57 13.44 93 190 316 13.8
2000 359 14.9 13.68 13.50 96 320 320 11
2130 355 15.1 13.82 13.24 97 ‘~T4 T!.i
2200 355 15.6 13.00 13.23 97 240 314 13. 6
2230 346 14.8 13.15 13.20 97 280 304 12.9
2300 351 14.8 13.20 13.17 98 310 310 12.8
2330 356 12.6 13.23 13.10 98 300 315 10.6

8/ 9 0000 003 13.0 13.34 13.08 98 290 315 9
0035 025 19.0 13.68 13.10 98 320 ~1T t2~.20105 028 19.0 13.81 13.26 98 310 316 12.5
01 35 029 20.3 14.16 13.42 97 360 316 13.9
0205 033 18.4 14.82 13.69 96 360 315 12
0235 022 16.9 14.68 13.99 95 340 ~T5 15.0
0305 024 17.0 14.47 14.27 94 360 313 10.3
0330 047 13.7 14.64 14.50 93 370 341 10.2
0403 359 12.6 14.69 14.51 91 380 330 7
0429 359 9.6 14.72 14.43 92 400 ~~ ~.l
0505 350 12.1 14.75 14.34 91 310 324 10.7
0535 347 11.5 14.76 14.23 91 320 321 10.1
0605 354 11.9 14.74 14.01 92 340 325 11
0630 029 17.7 14.72 13.74 92 320 ~~0730 039 21. 0 14.64 13.32 94 260 312 16. 8
0758 043 20.0 14 .69 13.34 94 270 325 13
0830 040 20.9 14.65 13.38 94 300 T11 11.7

a 
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Relat i ve W i nd True W i nd
Date Time Dir Speed I (°C) T4(°C) Humid (%) Z Cm ) Dir Speed

(knts) S I (knts )
8/ 9 0859 041 19.7 14.56 13.38 95 300 316 15.7
(cont) 0929 042 21.4 14.74 13.41 95 300 316 17.4

1000 355 18.9 14.60 13.28 96 300 320 17.9
101 9 352 18.8 14.62 13.35 95 310 317 17.8
1038 354 18.1 14.65 13.32 96 330 319 17.1
1100 355 17.8 14.65 13.36 96 345 320 13
1142 341 16.5 14.62 13.35 92 350 ~~ 11.6
1202 349 17.2 14.63 13.35 92 320 310 14
1225 346 19.4 14.65 13.35 95 340 ~17 17.9
1330 256 13.7 14.80 13.56 92 340 323 17.7
1358 261 12.5 14.67 13.55 92 340 340 12
1500 263 13.6 14.89 13.46 91 340 ~21 11.9
1530 273 12.1 14.96 13.40 93 360 345 14.4
1554 259 9.8 14.79 13.25 93 340 345 11
1700 347 13.8 14.67 1 3.05 94 340 330 12.3
1730 343 13.5 14.66 12.98 95 340 325 12.1
1800 348 12.8 14.66 12.93 95 360 335 11
1830 353 13.0 14.66 12.86 95 340 ~~4 11.5
1858 354 13.3 14.67 12.73 96 340 335 11.9
1930 141 3.8 14.68 12.73 97 335 338 11.2
1950 200 3.0 14.63 12.96 97 320 355 10.9
2010 201 4.1 14.60 12.74 97 340 330 6
2030 197 3.0 14.61 13.06 96 350 i~’4 15. 9
210 1 346 12.2 14.64 12.77 97 360 329 10.8
2131 346 11.3 - 14.58 12.77 93 345. 330 9.8
2201 349 11.0 14.62 12.74 320 325 9
2229 343 12.2 14.66 12.69 330 ‘

~2~ i5.s
2259 349 13.3 14.66 12.49 95 340 332 11.8
2332 347 13.3 14.68 12.46 96 340 315 11.9

8/ 10 0002 350 14.2 14.71 12.38 96 320 320 11
0050 278 10.3 14.49 12.29 96 ~42 T2 .2
0125 285 8.6 14.66 12. 14 97 340 340 10.1
0200 278 7.5 14.15 12.13 97 340 330 7
0358 325 6.5 13.98 11.89 98 400 ~5~5 ‘

~~

044 1 351 6.1 13.97 11.68 98 320 ~17 Ll
0501 351 6.1 13.95 11.59 98 340 316 4.2
0521 355 6.7 13.84 11.53 98 350 323 4.7
0553 004 6.1 13.60 11.36 98 340 345 4
0730 027 13.9 13.75 11.80 98 390 511 7.4
0800 034 15.3 13.68 11.79 98 400 310 12
0830 040 16.0 14.09 11.87 98 400 5~5 15.9
0900 043 16.8 14.74 11.90 98 410 332 12.1
1000 356 15.3 14.41 12.05 97 430 320 13
1028 351 8.4 14.50 12.10 93 460 ~~ 15.0
1100 357 12 14.53 12.17 95 475 331 11.0
1200 320 8
1230 003 9 14.52 12.38 89 460 ~~ La
1300 028 13 14.57 12.59 92 450 318 8.2
1320 031 13 14.75 12.64 92 420 322 8.4
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Relative Wind  True Wind
Date Time Dir  Speed T5 (°C) T4 (°C) Humid (%) Z1 (m) Dir Speed

(knts ) (knts )

8/ 10 1340 034 14 14.90 12.72 90 440 324 9.6
(cant) 1400 033 14 14.89 12.78 90 460 315 9

1426 034 15 14.73- 12.88 91 460 ~25 15.6
1446 037 15 14.78 12.94 89 440 326 10.8
1506 041 15.5 14.83 13.11 83 400 331 11.7
1526 042 16 14.50 13.24 88 390 331 12.2
1558 002 15 14.39 13.32 88 340 325 11
1634 358 14 14.69 13.40 81 300 ‘~T5 T2.5
1 704 355 14 14.74 13.47 88 260 309 12.5
1734 345 15 14.71 13.62 89 240 298 14.5
1804 352 17 14.71 13.79 89 —300 330 14
2000 5~i5 iT
2030 359 17 14.27 14.17 88 —290 ~2T 11.5
2102 001 17.5 14.07 14.22 88 280 331 16.0
2132 002 18 14.11 14.22 90 200 332 16.5
2158 003 18 14.54 14.23 92 260 345 14
2230 002 18 14.60 13.86 97 300 ~~2 11.5
2300 338 18 14.60 13.80 97 280 316 16.6
2330 347 19 14.60 13.80 98 —200 326 17.5
2358 342 14.57 13.89 180 335 14

8/11 0031 258 14 14.60 14.06 97 110 330 17.8
0058 258 15 14.68 14.23 97 140 332 18.7
0130 261 14 14.68 14 .30 96 200 324 17.5
0200 272 11 14.76 14.43 96 270 325 11.0
0230 266 11 14.82 14.72 94 140 322 14. 3
0256 282 8 14.62 14.63 94 0 321 10.4
0400 347 16 14.70 14.64 93 260 315 12

F 0430 347 16 14.51 14.75 91 200 ~25 11.5
0500 353 16 14.38 14.70 91 240 327 14 .5
0530 354 14 14.48 14.63 91 250 328 12.5
0600 000 14 14 .45 14.5 9 91 260 325 11
0800 335 17
1000 320 16
1030 346 14.8 14.63 15.26 90 309 13.3
1200 330 12
1400 330 11
1558 349 14.6 14.62 15.20 90 280 325 11
1640 004 16.5 14.59 15.05 86 240 5T~ 11.5
1726 356 16.9 14.56 15.03 91 280 311 15.9
1756 354 181  14.58 14.67 92 260 325 12
1857 356 17.7 14.59 14.00 93 230 51T 11.7
1930 344 16.4 14.59 14.11 94 —300 298 15.4
2000 349 16.9 14.55 14.33 94 260 325 14
2030 160 10.6 14.58 14.25 94 300 ~~~ 11.4
2130 350 14.4 14.35 14.71 94 190 304 13.0
2200 352 15.9 14.37 14.68 94 0 320 14

- 
‘ 2229 357 16.2 14.47 14.78 94 200 ~~ 14.7

2258 002 18.2 14.64 14.73 94 300 317 16.7
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Relative Wind True Wind
Date Time Dir Speed I (°C) T4(°C) Htinld (%)  Z,~ Cm) Dir Speed

(knts ) ~ (knts)

8/12 0000 351 16.8 14.69 14.66 94 200 330 12
0026 187 7.8 14.68 14.47 94 140 5~4 12.8
0046 204 5.1 14.45 14.33 96 100 332 9.9
0106 258 4.3 14.33 14.34 96 0 355 7.2
0130 343 8.0 14.49 14.40 96 0 299 6.6
0145 334 8. 7 14.50 14.54 95 0 289 7.4
0200 337 10. 1 14.52 14.63 94 0 315 8
0235 350 12.3 14.52 14.71 93 0 ~! 15.8
0305 354 15. 0 14.43 14.59 94 200 309 13.5
0335 354 16.3 14.29 14.19 96 180 308 14.8
0359 342 14.1 14.29 14.08 96 190 330 12
0433 344 11.4 14.44 14.10 97 270 511 15.0
0503 336 10.6 14.58 14.54 95 200 307 9.2
0533 332 8.8 14.58 14.78 94 210 301 7.5
0558 341 8.5 14.47 14.56 93 0 280 6
0632 010 2.2 14.43 14.57 95 0 2~1 ~.8
0659 017 4.6 14.70 14.55 95 0 264 3~80724 006 5.2 14. 92 14.67 95 120 274 2 .9
0749 338 3.2 14.84 14.84 94 100 298 5.2
0834 351 4.2 14.69 14.83 93 100 295 3.9
0854 349 2.5 14.1 3 14.94 92 289 5.6
0930 314 2.7 13.93 14.78 94 260W 291 6.9
1047 346 10.4 14.13 14.61 91 140W 284 9.0
1128 342 9.6 14.43 14.77 94 160W 279 8.2
1158 342 9.8 14.72 14.97 93 160W 270 6
1243 348 9.7 14.94 15.36 91 0 27~ L3
1400 301 2.9 15.09 15.58 90 0 Calm
1500 286 3.1 15.46 15.46 92 0 296 8.2
1530 304 3.2 14.91 15.55 92 0 296 7.2
1600 346 5.1 15.42 15.40 93 200 155 2
1630 013 7.3 14.99 15.02 93 225 2 .2
1645 Calm
1705 193 3.0 14.7 9 15.59 90 180 203 ~ T5
1750 073 5.7 14.88 15.51 91 0 354 5.6
1800 300 5
1 830 001 9.4 14.98 15.35 92 0 2~7 L4
1900 360 9 .7 15.27 15.06 93 140W 295 8.7
1930 001 11.0 14.39 14.98 94 0 297 10.0
1954 007 11.1 14.42 14.99 94 0 305 7.
2030 355 10.3 l&03 14.85 95 0 ~~4 L3
2100 354 10.3 14.36 14.76 ~5 240 303 9.3
2136 165 5.5 14.14 14.88 94 240 298 13.4
2156 175 8.8 13.74 14.47 95 300 320 11
2234 000 16.6 13.45 14.50 95 200 ~~ 11.1
2304 357 16.8 13.71 13.88 97 140 317 15.3
2334 354 12.6 14.09 13.58 97 120 314 11.1
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Relat ive  Wi nd True W ind
Date Time Dir Speed I (°C) T4(°C) Humid (%)  Z.~ (m ) Dir  Speed

(knts) S (knts )

8/13 0004 007 13.0 14.12 13.56 95 0 335 8
0048 008 18.1 13.88 14.13 94 2~~ 15.3
0125 015 21.3 14.12 14.31 93 294 13.7
0155 17 21.8 14.23 14.44 92 305 12
0241 21 21.6 14.05 14.61 91 ~~5 1T.4
0301 26 22.4 - 14.15 14.67 90 310 15.6
0324 31 22.6 14.11 14.68 90 —300 315 16.3
0358 355 17.9 13.80 14.74 91 280 315 15
0429 359 22.3 13.96 14.77 90 200 ~2V 25.8
0456 353 19.4 13.79 14.73 90 280 322 17.9
0530 348 18.6 13.65 14.79 90 300 317 17.1
0553 347 17.5 13.58 14.78 90 380 316 16.1
0600 310 12
0700 30 21.8 14.08 14.91 90 —31 0W ~57 11.0
0730 30 21.8 14.38 15.06 89 360 308 15.1
0800 36 22. 2 14.99 15.17 89 310 - 14
0830 35 21.1 15.04 15.14 89 514 11.5
0900 37 22.7 15.04 15.10 89 315 16.7
1000 355 22.6 14.96 15.17 88 310 21.6
1030 352 22.5 15. 05 15.16 89 307 21.5
1100 355 21.5 15 .11 15.19 89 310 20.6
1130 353 20.9 15 .20 15.23 307 19.9
1200 351 21.6 15.25 15.27 87 315 16
1300 177 12.4 15.16 15.38 87 ~~5 25.4
1330 349 23.0 15.01 15.35 86 313 21.5
1500 349 21.3 15.07 15.40 89 240W 303 19.8
1530 348 21.9 15.04 15.39 89 200W 303 20.5
1600 351 21.9 15.05 15.43 88 200W 320 18
1632 356 21.6 15.06 15.45 88 51T 25.1
1702 352 20.6 15.15 15.4 5 89 260W 306 19.1
1723 355 22.4 15.22 15.53 88 260W 310 20.9
1758 354 23.3 15.27 15.54 88 240W 320 19
1909 242 17.8 15.14 15.45 89 210 511 25.1
1929 240 1 7.8 15.0 3 15.35 90 200 311 23.4
1949 245 20.1 15 .22 15.36 90 200 316 24.9
2000 325 20
2035 242 21.0 14.68 15.38 88 190 51T ~~.l2100 241 22.0 14.13 15.22 89 200 310 27.2
2125 241 21.6 14.21 15.10 89 225 310 26.7
2158 242 20.4 13.99 15.01 90 240 310 20
2252 355 24.2 15.00 14.98 88 360 ~T5 25.2
2325 351 23.1 14.81 14.93 88 380 306 22.1
2355 356 22.6 13.93 14.84 88 380 310 21

8/14 0030 234 13.8 14.64 14.64 89 340 315 19.6
0059 250 14.1 15.04 14.53 89 325 18.5
0128 254 14.6 15.51 14.38 87 380 329 18.5
0157 264 12.2 15.62 14.17 88 380 345 11
0230 265 10.7 15.54 13.87 89 300 5~5 15.9

t
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Relative Wind True Wind
Date Time Dir Speed T5 (°C) T4(°C) Humi d (%) Z~ (m)  Dir Speed

(knts) (knts)

8/14 0258 305 12.4 15.59 13.58 89 380 357 10.3
(cant) 0358 004 6.8 14.95 12.20 96 320 340 6

0430 354 5.7 14.87 12.26 95 320 ~55 1.7
0459 002 4.9 14.85 12.10 97 340 310 3.9
0528 009 3.9 14.80 11.95 98 290 319 2.9
0554 026 3.2 14.28 11.78 98 240 115 5
0634 016 7.2 14.56 11.75 99 240 ~21 2.2
0653 331 4.6 15.1 0 11.77 99 240 039 4.6
0735 261 4.0 15.49 11. 82 98 240 076 4.0
0805 285 3.8 15.49 11.68 99 210 135 3
0835 341 3.5 15.48 11.74 99 220 145 1.8
0853 311 3.0 15.47 11.77 99 240 150 6.4
0930 002 8.8 15.49 12 .05 - 99 260 137 7.3
1000 012 6.8 15.51 12.21 98 260 165 5
1028 002 6.1 15.56 12.38 95 200 141 1.5
1100 017 5.5 15.65 12.33 97 220 169 4.0
1130 007 4.6 15.78 12.46 96 160 161 3.1
1200 008 5.0 16.01 12.38 96 190 195 4
1229 353 4.7 16.03 12.36 96 190 175 5.2
1306 339 9.6 16.44 12.72 88 160 210 3.6
1326 345 11.2 16.55 12.97 95 140 228 3.8
1357 355 12.3 16.84 13.31 95 140 305 5
1438 009 15.7 17.21 14.84 88 180 1~55 7.4
1458 015 16.7 16 .62 13.49 91 120 310 8.8
1 518 020 16.9 15.97 13.11 94 140 318 9.4
1554 023 18.3 15.96 12.71 98 140 321 11.0
1630 026 18.6 15 .97 13.81 93 140 325 11.5
1755 354 18.8 15.39 14.12 91 110 335 13
1830 355 18.9 15.30 14 .08 91 140 5~~ 17.9
1930 045 17.7 14.06 13.94 92 140 329 13.2
2000 046 18.6 14.04 14.12 92 160 335 14
2030 044 17 .6 14.21 14.34 92 —190 ~~~ 15.0
2100 046 16.1 14.48 14.55 90 130 333 11.8
2130 040 13.0 15.27 14.76 89 260 338 8.5
2200 335 9
22 30 352 11 .1 15.02 14. 67 90 300 ~~ 15.1
2300 344 10.4 14.94 14.62 90 —280 317 9.4
2330 338 9.6 14 .84 14.61 90 —280 311 8.7

8/ 15 0000 335 9.6 14.80 14.60 90 —280 312 7
0034 317 4.2 14.86 14.63 90 —280 ~1T L7
0101 037 5.2 14. 96 14.66 90 — 290 305 5.0
0132 327 7.7 15.02 14.71 89 270 284 6.5
0155 344 7.1 15.05 14.69 89 280 290 4
0230 347 6.6 15.13 14.66 88 300 275 ~.2
0300 348 7.6 15.19 14.61 88 270 276 6.1
0330 350 9.2 15.19 14.55 88 300 288 7.7
0400 001 9.4 15.14 14.53 89 220 305 7
0428 002 9.3 15.10 14.53 89 160 2~7 7.8
0500 001 12.8 15.05 14.49 88 170 311 11.3
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Relative Wind True Wi r1d
Date Time Dir Speed T5 (°C) 14 (°C) Humi d (%) Z,~ (m)  Dir Speed

(knts )  (knts)

8/ 15 0530 005 13.5 15.08 14.45 89 160 320 12.0
(cont) 0600 003 12 15.14 14.45 88 200 360 9

0633 312 11.3 15.07 14.49 87 220 ~1T L5
0700 327 9.6 14.94 14.41 88 260 001 5.3
0725 339 7.7 14.40 14.23 89 343 2.9
0750 356 7.2 14.40 14.23 92 302 1.0
0800 195 4
0830 015 6.2 14.67 14.10 94 240 2~1 2.6
0902 026 5.7 15.36 14.39 91 210 229 3.8
0932 019 4.0 15.48 14.57 91 180 252 4.4
0957 018 5. 7 15.84 14.68 89 310 190 3
1116 357 8.6 15.91 14.68 90 340 1~~ 7.1
1128 351 9.1 15.93 14.76 89 330 190 7.6
1200 356 9.4 16.05 14.68 90 335 180 8
1230 358 9.4 16.07 14.69 90 350 9~ 7.9
1258 043 9.2 15.93 14.73 89 390 186 6.4
1330 049 9.4 15.60 14.49 89 400 189 7.3
1400 047 9.3 15.50 14.30 90 380 170 6
1430 046 9.0 15.66 14.19 90 385 T~U L7
1500 042 7.8 15. 62 14.05 88 400 197 5.7
1530 042 8.8 15.84 14.23 89 390 189 6.1
1558 013 9.4 15.78 14.27 89 360 225 7
1630 352 9.6 15.76 14.17 89 340 147 L6
1732 358 9.0 15.83 14.11 89 370 172 8.1
1827 028 8.0 15.83 14.38 89 345 239 6.7
1900 033 7.1 15.72 14.44 89 310 245 5. 9
2003 004 3.5 15.75 14.20 90 400 180 3
2033 309 5.4 15.65 14.08 90 440 1~~ 1.6
2059 307 6.6 15.72 13.83 91 440 140 5.8
2131 027 4.7 15.71 13.70 94 390 243 3. 4
2157 000 5.6 15.64 13.63 95 —450 200 4
2230 010 3.0 15.60 13.67 94 460 22~ ‘1.6
2256 037 5.5 15.55 13.62 95 390 259 4.4
2330 048 5.6 15.57 13.38 95 440 272 4.7
2357 057 5.7 15.65 12.99 97 460 310 4

8/16 0040 017 11.4 15.44 13.11 99 480 325 4.5
0100 023 16.0 15.40 13.35 97 480 318 9.2
0120 018 17.0 15.16 13.44 97 480 308 9.7
0140 024 17.9 15.32 13.59 97 480 315 11.0
0200 025 18.9 15.37 13.90 96 500 330 12
0230 028 19.5 15.46 14.34 94 500 ~~5 15.o
0259 030 20.7 15.53 14.fl 94 460 321 14.3
0318 027 20.9 15.62 14.49 92 440 316 14.2
0352 342 14.4 15.60 14.49 92 420 311 13.4
0400 315 10
0430 353 14.6 15.57 14.60 92 440 SIT IT.6
0458 353 13.9 15.53 14.68 91 460 312 12.0
0525 005 14.6 15.48 14.75 87 450 326 12.6
0556 005 15.5 15.65 14.75 85 440 
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Relative Wind True Wind
Date Time Di r Speed T5 (°C) T4(°C) Humid (%) Z1 (m) Dir Speed

(knts) (knts )

8/16 0630 260 9.3 15.52 14.68 86 380 327 13.7
(cont) 0700 123 16.2 15.53 14.60 84 

- 390 042 22.0
0730 040 20.6 15.52 14.63 84 400 321 15.1
0754 034 19. 9 15.70 14.68 85 380 310 17
0900 034 21.5 15.40 14.69 87 SIT 11.2
0930 034 21.4 14.68 14 .60 88 312 15.2
1000 029 23.6 14.66 14.75 86 305 19
1029 032 24.2 15.23 14.95 84 ~ 17.~1058 001 20 .2 15.05 14.95 82 316 18.7
1130 358 19.7 15.11 14.95 85 312 18.2
1200 357 19.4 15.19 15.01 85 320 16
1233 359 19.4 15.26 15.09 83 340 511 17.9
1300 183 9.6 15.28 15.18 81 300 332 17.6
1327 256 15.1 15.31 15.23 83 320 321 18.7
1400 358 20.7 15.27 15.14 84 320 320 17
1430 356 21.2 15.34 15.16 85 320 511 11.7
1500 355 21.7 15.40 15.24 84 330 315 20 .2
1530 350 21. 9 15 .35 15.26 85 280 309 20.2
1600 351 23.2 15.29 15 .26 83 200 320 18
1624 352 24.1 15.30 15.30 84 200 SIT
1700 337 23.2 15.26 15.34 83 300 306 �3.2
1730 343 24.2 15.27 15 .34 83 300 312 22.8
1800 346 24.7 15.28 15.34 83 300 325 18
1 830 345 21.1 15.24 15.37 83 300 55~ 25.1
1900 239 15.1 15.08 15.40 83 312 20.5
1927 239 16.5 14.44 15.28 80 313 21.7
1 954 237 15.9 14.71 15.19 82 312 21.3
2000 320 14
2030 237 14.8 15.75 15.25 82 SIT 25.3
2100 236 16.8 15.74 15.35 80 311 22.3
2130 237 19.6 15.57 15.39 79 315 24.8
2145 242 22.1 15.48 15.47 77 320 26.9
2230 357 31.9 15.54 15.47 80 89 23.9
2250 355 31.4 15.49 15.40 79 87 23.5
2310 354 30.1 15.39 15.34 82 84 22.1

8/ 17 0000 234 19.8 15.40 15.26 82 345 20
0058 239 16.6 15.30 15.02 79 ~24 1~.6
0130 241 16.9 15.09 14.81 80 326 19.8
0200 240 17.8 14.82 14.54 82 340 17
0230 240 14.6 14.99 14.37 84 525 17.6
0245 245 11.5 15.13 14.32 84 324 14.4
0330 234 12.0 15.08 14.20 84 317 15.5
0347 244 12.5 15.01 14.07 85 420 324 15.4
0430 352 17.1 14.78 1 3.94 85 —410 321 16.1
0451 353 16.7 14.87 13.84 86 317 14.7
0600 237 9.0 13.85 13.63 87 510 325 12
0635 237 8.4 13.75 13.45 85 600 517 11.3

H 0705 266 5.9 13.50 13.49 82 660 322 11.2
0735 310 8.1 13.53 13.11 84 640 349 7.3
0805 341 11.4 13.10 12.06 88 630 046 4.1
0835 328 10.0 14.38 12.98 81 620 024 5.3
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