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PART 1 METEOQROLOGICAL OBSERVATION






1.1 Ytems and Methods of (bservation

(1) Surface Meteorology

Burface meteorological observation was made as follows:

Ttems: Horizontal wind direction and speed, and standard

deviations of wind direction and wind speed

Period: Four times from September, 1987 to May, 1988,

Period as shown in Table 1.1

Location: Centro No. 5 to the north of the center of Mexico City,

as shown in Figﬁre 1.1

Method: As shown in Table 1.2

Table 1.1 Burface Meteorological Observation Period

Period
Summer 12 days from Sept;.B - 19, 1987
Autumn 15 days from Nov. 19 - DPec. 3, 1987
Winder 8 days from Feb. 17 - 24, 1988
Spring 8 days from May 20 - 27, 1988

Since measurement was made by a Mexican counterpart for the period
other than above, the data obtained were used for analysis of wind
direction and speed.

Table 1.2 TItems and Method of Surface Meteorological Observation

Item Equipment Altitude . Reading method
Wind Direction ' Average for 10 min
and speed 5A200 type 15 m above ground before every hour
2~component ultra- (2265 m above sea
Turbulence sonic wind vane level) 1-hour average of
and anemometer data obtained every
10 min

Note: Turbulence means standard deviation of horizontal wind direction and
speed.
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(2)  Upper Meteorology
Upper meteorological observation was made -as follows:
Ttem: Upper wind direction and speed, and air temperature
Period: Four times from Sept., 1987 to May, 1988
Period as shown in Table 1.3
Location: Same location as for the surface meteorological
observation
Method: As shown in table 1.4
. Table 1.3 Upper Meteorological_Observatioﬁ Period
Period
Summer 5 days and nights from Sept. 10 to 19, 1987
Autumn 14 days and nights from Nov. 19 to Dec. 3, 1987
Winter 7 dayé and nights from Feb. 17 to 24, 1988
Spring 7 days and nights from May 20 to 27, 1988
Table 1.4 Items and Method of Upper Meteorological Observation
Item Equipment Time Altitude Remarks
Wind direction Captive Sonde Eight times Up to 500 m  Additional
and speed Type: CBS-T-14 a day, at 3:00 above ground, measurement
air Balloon: 22 m? 6:00, 9:00 in 50 m was made at
temperature Gas: Helium 12:00, 15:00, steps 7:30 and
18:00, 21:00, 10:30 for
and 24:00 two to three
days when
Air _ Low sonde One a day Up to 1500 m the remark-
temperature Type: JWA-76T at 13:00 -above ground, able ground
Ballon: 200 gr in 50 m inversion
rubber balloon Other stormy steps layer
Gas: Helium weather appeared.
Rise speed:
200 m m/min

Apart from upper meteorological observation, surface air temperature

and humidity measurements were made with an Assmann ventilated

psychrometer; surface pressure measurement with an Anercid barometer,

and weather, cloud amount and form visually.
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{3) Collection of local data

Collection of data on surface and upper meteorologies at Tacubaya

station and Aeropuerto was made as follows:

1 Surface meteoroclogy

Table 1.5 List of Surface Meteorological Data Collection

Ttem Point Period

Wind direction _ _ :
and speed TACUBAYA station Jan., 1986 - bec., 1987
Air temperature :

and humidity :
cloud amount AEROPUERTO Jan. to Dec., 1986
and form

TACUBAYA station Jan,, 1986 to Feb., 1988

Ingolation ' ;
" ACROPUERTO Jan. to Dec., 1987

2 Upper meteorclogy
Table 1.6 List of Upper Meteoroiogical Data

Item Point Period

Wind direction

AERCPUERTO Jan., 1986 to Dec., 1987
and speed

Air temperature AEROPUERTO Jan., 1986 to Dec., 1987

Table 1.7 List of 10~year Meteoroloéical Statistical Value Collection

Item : Point Period

Wind direction and speed
Max. and min. air temperature Tacubaya 1976 - 1985
Mean humidity station

Amount of precipitation

Sunshine duration and

cloud amount _

Mean wind speed in the most AEROPUERTO 1976 - 1986
frequent wind direction

Note: - Collected data of each item include averages
by year and month.
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1.2 Surface Meteorology

1.2.1 Surface Meteorology Other Than Wind

Regults of the surface meteorological observation other than wind are

shown in the following Tables.
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1.2.2 Surface Wind Observation Data

Wind direction and wind speed observed are shown in the following

Tables.
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1.2.3 Surface_ Wind Rose

Wind roses for surface wind are shown in the following Figures,
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1.3 Upper-Layer Meteorology

1.3.1 Observation Activity

Activities in the upper—layer observation are shown in the following

Tables.,
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Table 1.3.1 (1) Upper Meteorological Observation Result (summer)

'Hour

' Month, day « ¢ 3 + s B e G ¢ o 1Ze o 15 18 ¢ 21 + 24
O
12 o - - - AO O X O
13 Q O A O L O X A O
14 O O A - A O @) X '®)
15 - o — e _ . >
16 - - - - - — - —
17 @] O O O A O O O O
18 O 0 O O AN O X O O
19 O O O o - - - ht e

Note; (O: Captive sonde used A1 Low sonde used

X ¢ Measurement loss (measurement altitude 100 m or less)
— 1 'No msasurement schedule

Measurement not made at 9:00 of 13 and 9:00 and 12:00 of 14 because of
flight training and on 15 and 16 becuase of Mexico independence day.

Table 1.3.1 (2) Upper Meteorological Observation Frequency (Summer)

Hour
altttudem | » + 3 « ¢+ 6 ¢ « 9 ¢ » 12+ « 15« ¢ 18+« » 21+ 24 All day

Surface 5 5. 5 4 5 4 4 5 a7
50 5 5 5 q 5 3 4 5 36
100 5 5 5 4 5 3 4 5 36
150 5 5 5 4 5 3 .3 5 35
200 5 5 5 4 4 1 3 5 32
250 5 5 5 4 4 i 3 4 31
300 5 5 5 4 g i 3 4 3t
350 q 5 5 4 4 i 3 4 30
400. 5 5 5 i 4 i 3 1 31
450 5 5 5 1 4 1 3 q 31
500 5 5 5 4 4 1 3 g 31

Mote: Statistical period Sept. 10 -~ 19, 1987 !

Observation frequency with the captive sonde rising
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Table 1.3.2 (1) Upper Meteorologicai Observation Result (Autumn)

Hour
Month,day s e 3 o o ¢ G + o ]2+ + 15 18 21 24
11 19 - - - - - = - - O
.20 O @] O O AN O X O O
21 O O OANOANO O O O
22 O O O O AN O O O O
23 O OO0 000 ACQC X O O
24 O QO O 0 0O ANO O O @
25 O O O O A O O O O
26 O O O O A O X O O
27 O C O O A X X @) O
28 O O O (ORVANNS X O O
29 O O O O N O X X O
30 O O AN O O 4O X X O O
12 1 O O O O A O X O O
2 O OO0 0O 00 AO O O O
3 o .0 O O A O O O -
Note: (O ¢ Captive sonde used /\: Low sonde used
Xt Measurement loss (measurement altitude 100 m or less)
— % No measurement schedule
Table 1.3.2 (2) Upper Meteorological Observation Result (Autumn)
Hour
altitude m) -« «3 ¢« « 5 + + 9 12 - 15+ « 18+ + 21- 24 All day
Surface i4 14 3 14 3 14 13 12 13 14 114
50 14 14 3 143 14 13 11 13 14 113
100 14 14 3 14 3 14 i2 8 13 14 109
150 14 14 3 14 3 14 12 5 13 14 107
200 14 id4 3 14 3 13 11 5 13 14 184
250 14 14 3 14 3 13- 10 4 13 14 102
300 14 133 143 13 10 q 13 14 101
350 14 133 14 3 .13 8 4 [2 14 99
4090 14 1373 14 3 13 8 4 12 14 98
450 14 i3 3 14 3 13 8 3 12 13 96
500 14 133 143 13 8 3 12 13 96
Note: Statistical period: Nov. 19 to Dec. 3, 1987

Observation frequency with the captive sonde rising
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Table 1.3.3 (1) Upper Meteorological Observation Result (Winter)

- Hour : _

Month,day * o3 s ¢ 6 ¢ 9 ¢+ 129+ ¢« 15+ ¢+ 18+ « 21+ » 24
2 17 - = = = e = = = 0
18 @) O Q O A X X O Q
19 O OO0 OO AKX X @) O
20 O O O X A X x O X
21 X O O C A O O X O
22 O OO0 00 AKX X X O
23 O O O O A O X 0O X
24 o 6 o O0AO0 x O -

Note: (): Captive sonde used A Low sonde used

X ¢ Measurement loss (measurement altitude 100 m or less)

~ $ No measurement schedule

Table 1 3.3 (2) Upper Meteorological Observation Frequency {Winter)

Hour
altitudem| « =3 ¢ <6 » =9 « « 12+ « 15+ o {8+ - 21+ +» 24 All day
Surface T 7 2 7 2 7 7 7 T T 60
50 6 6 2 7 2 6 3 4 6 5 47
100 6 T 2 7T 2 6 3 1 5 5 44
150 6 T 2 17T 2 8 3 1 5 5 44
200 6 T2 07 2 8 3 1 5 5 44
250 g T 2 07 2 6 3 i q 5 43.
300 6 T2 7T 2 8 3 I 3 5 42
350 3] T2 7 2 5 3 0 3 5 40
300 6 T2 7 2 4 -3 0 3 5 39
450 6 T 2 7T 2 4 3 0 3 5 39
500 6 (A Y 4 3 0 3 5 35

Note: Statistical period: Feb. 17 to 24, 1988
Observation frequency with the captive sonde rising
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Table 1 3.4 (1) Upper Meteorglogical Observation Frequency {spring)

Hour
Month,day | * 3 » B8 <+ 28 o 12 159 <18 + 21 « 24
5 20 - - — - e e — — O
21 O O O O o A O X O Q
22 O @) O o A O b4 X O
23 O OO0 OO0 A0 O X O
24 O C O O N O X X O
25 O X O O A X X X O
26 O O O OVANN®) X X X
27 O OO0 00O 0 A X A X —
Note: ()¢ Captive sonde used A: Low sonde used
X 1 Measurement loss (measurement altitude 100 m or less)

Table 1 3.4 (2)

— ¢ No measurement schedule

Upper Meteorological Observation Frequency {Spring)

[ Hour : )
altitude il PO 3 . o 8 + o+ g s . 12 + @ 15 . » 18 + o+ 21 « . 24 All da}?
Surface 6 6§ 2 1T 2 T T 7 7 T 58
50 7 5§ 3 7T 2 T 5 1 1 6 45
100 T 86 3 7 Z 7 5 i 1 6 45
150 7 6 3 F 2 K 4 1 1 G 44
200 T 6 3 7 2 T 3 0 1 B 42
250 T 6 3 7T 2 1 2 0 1 6 41
~300 7 6 3 T 2 7 2 0 1 6 41
350 T 6§ 3 7 2 T 1 0 1 6 40
400 7 8 3 7 2 7 1 0 0 B 39
450 i 6 3 T 2 7 1 0 0 6 39
500 T 6 3 T 2 6 1 0 0 6 38
Hote: Statistical period: May 20 to 27, 1988

Observation frequency with the captive sonde rising

Table 1.3.5 Upper Meteorological Observation Frequency (Year)

Hour l
altitude « 3 . 6 + o [¢ 12 e+ 15 e o 18 o ¢ 21 v » 24 Al day
Surface 32 32 T 33 17 32 32 34 33 33 2786
50 32 30 8 31 7T 31 25 19 23 30 236
100 32 32 831 1 31 25 13 22 30 221
150 32 32 831 1T 31 24 il 21 30 227
200 32 32 831 1T 30 21 7 21 30 217
250 32 32 831 T 30 19 6 20 29 214
300 32 31 8 31 1T 30 i9 6 19 29 212
350 31 31 831 7 29 - 17 5 18 29 208
400 31 31 8 31 7 28 18 3 17 29 203
450 32 31 8 31 7 28 16 4 17 28 202
500 31 31 8 31 71 27 16 4 17 _ 28 200
Note: Statistical period: Sep. 10, 1987 to May 27, 1988

Observation frequency with the captive sonde rising
AP-4]



1.3.2 Vertical Profiles of Wind Direction and Wind Speed

Vertical profiles of wind direction and wind speed are shown in the

following Tables.
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1.3.3 Wind Rose by Various Heights

Wind roses by various heights are shown in the following Figures.
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1.3.4 Vertical Profiles of Average Wind Speed

Vertical profiles of average wind speed are shown in the following

Figures,
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1.3.5 Vertical Profiles of Air Temperature

Vertical profiles of air temperature observed by the captive sonde

are shown in the following Figures.
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