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Individual Differences in Upper Level Wind Derivation by GMS
Loop-Film Method
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Abstract

The upper level satellite wind sets are operationally derived from GMS images twice
(00Z, 12Z) a day at the MSC.

Wind sets are obtained by tracking cirrus clouds manually using film loops produced
from four consecutive IR images with intervals of 30 minutes.

Concerning the accuracy of the wind sets, it is said that some errors in wind sets con-
siderbly depend on operator’s skillfulness.

The purpose of this study is to evaluate the correspondence of the wind sets in con-
sideration of the facts mentioned above.

First the sample wind vectors were produced independently by thirteen meteorologists
tracking cirrus clouds in the seach areas, shown in Table 1, from the film loop under the
same way of the routine.

Secondly for the wind vectors coexisted in each square region (1 degree lat. 1 degree
long.) some kind of statistics are computed for evaluation.

Finally the wind vectors with anomalous value in the statistics are reexamined using
the same film loop together with VIS images in order to comprehend the circumstances of
the target clouds to be selected and tracked.

The findings are as follows.

1. The correspondence of the wind sets in quantitative aspect is seen a little

(1) The mean of the number of wind vectors by thirteen persons is 62.7 while their
standard deviation is 20.9.

2. The correspondence in qualitative aspect is seen considerably as follows

(1) In about 86% of the total coexisted regions, the standard deviation is less than
10m/s for wind speed and at the same time for wind direction that is less than 10 degrees.

(2) The relative ratio, defined as the ratio of standard deviation for wind speed to
averaged wind speed of coexisted wind in each region, is within 20% in more than 90% of
total coexisted regions.

3. Most of unqualified wind vectors are resulted from mistaking Cb for Ci, cloud deform-

ation and cloud divergence etc.
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Table 2 The number of total wind vectors and the standard deviation.

@ A < 2 r 2 B % & | B 5 ERREE
50' 651 74‘ 38T 43| 57’ 93| 62l 34& 58, 60\‘68‘113 815|62.7 20.9

Table 3 The number of wind vectors in each search area.

() RIEAHRY FERZLOBAIES 7 + A BT BEARNSR 7 b AKOHE)

fE A
1 2 3 4 5 6 7 8 9 10 11 12 13
E,

%i% 1C 2)[7C1) 8¢ D 0C 0)] 2( 5)| 1( 2)[10( 11)| 4( D] 0( 0)| 0 0)| 1( 2)| 0( 0)] 13( 12)
Zofl 12( 24)[23( 35)23( 31) 11( 29)(17( 40)19( 33)|36( 39)[20( 35) 14( 41)[14(24)[24( 40)22(32)| 23( 20)
2 } 7( 14)| 5C 8)[12( 16)| 5( 13) 7( 16)} 8( 14)]15( 16)) 9( 16)] 5( 15)10(17)15( 25)/13(19)] 7( 6)
3 12( 24)[22( 34)i24( 32) 14( 37)(13( 30)15( 26)[15( 16)[19( 33)12( 35)21(36)14( 23)[24(35)| 40( 35)
4 18( 36)| 8( 12)110( 14)| 8( 21) 4( 914( 25)17( 18)] 5( 9)| 3( 9) 13(22)] 6( 10)] 9(13)| 30( 27)
& # 150(100)165(100){74(100) 38(100){43(100)/57(100)(93(100) 57(100)34(100)58(99)160(100){68 (99) 113(100)

1

Table 4 The number of unit search areas (1 dcgi’ee lat. by 1 degree long.) and coexisted vectors
in the areas. -

1A %2 5% IR H4HR - 1
wor(gy ) men(ly ) wan(CE ") wnn( g ) (g )
W2 K 102 (102) 25 ( 25) 43 ( 43) 56 ( 56) 226 (226)
' 2 41 ( 82) 17 ( 34) 16 ( 32) 16 ( 32) 90 (180)
® 3 15 ( 45) 11 ( 33) 13 ( 39) 7 (21) 46 (138)
fz 4 7 ( 28) 1( 4 6 (24) 4 (16) 18 ( 72)
"E 5 5 ( 25) 1( 5) 6 ( 30) 0( 0 12 ( 60)
B 6 2 (12 1( 6) 4 (24) 2 (12 9 (54)
2 7 0( 0) 1(7 3 (21) 0( 0 4 (28)
5 8 1 ( 8 0( 0 1( 8 1( 8) 3 (249
= 9 0( 0 o(O | - 1(9 0( 0 1(9
i 10 0( 0 B I Q) I A B Q1) 0( 0 0( 0
:; 1 00 0( 0 0 ( 0) 0( 0 0( 0
. 12 0( 0 0( O 0 ( 0) 0( 0 0( 0
. 13 0( 0 0(C 0 0(C 0 0( 0 0( 0)
14 0( 0) 0o( 0 1(149) |. 0( 0 1 (14)
" 15 0( 0 0( 0) 0( 0) 0( 0 0( 0
B 173 (302) 57 (114) 94 (244) | 86 (145) 410 (805)
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Fig. 1-4 Images for starting points of wind vectors in first to forth search areas.
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Fig. 5-8 Images for ending points of wind vectors in first to forth search areas.
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Table 5 Comparison with sonde data (on international comparison type-2 format).
* #E S — 213 25°N Lltiz 300 mb =, LIRS 200 mb @& EERSE

OB | W e OB | W
UK HoEE s US| HR BB N
ME | ZE | BE | BE R B | RR | B
47412 (FLIR) 43.05 141.3 200 [18m/s] |LF (1) 25.8 | 118.8 253 |37m/s
LF (1) 43.9 | 141.7 165 17 » LF (2) 26.5 | 119.1 261 [40 »
LF (2) o |48.2]142.7 166 19 ~ 47936 (WE9) 26.2 | 127.9 265 |45 »

) 47582 (kM) 39.7 | 140.1] 230 [27 » LF (1) 26.5 | 127.1| 265 47 »
LF (1) 39.9 | 140.5 19216 » | 5 | LF (2) 26.2 | 127.7 269 57 »
LF (2) 39.8 | 140.4) 188 22 » 59265 (KEHM) 23.5 | 111.3| 260 |23 »
47590 (&) 38.3 | 140.9 235 42 # LF 23.6 | 111.3| 262 26 »
LF 38.5 | 140.7) 215 15 » 59287 () 23.1|113.3 265 24 »
58606 (FEE) 28.6 | 115.9| 265 |52 » LF 23.2 | 113.1] 248 {30 »
I}:i (1) 28.1 | 117.3 263 |42 » 91334 (TRUK) 7.5 | 151.9 160 |5 »
(2) 28.4 | 117.2] 262 [39 » LF (1) 73l 1519 16718 »

58633 (i) 20.0 | 118.9| 265 54 » LF (2) 7.9 | 152.2| 151 |8 »
LF 28.7 | 120.6| 262 38 # LF (3) 7.8 | 150.9 164 11 »

3

58633 (BR) 27.3 | 117.4 265 46 » 91348 (PONAPE) 6.95 158.2 10 |5 »
LF 27.1 | 116.9 263 39 » LF (1) 6.1|157.6| 20|8
57957 (kE#k) 25.3 110.3] 270 38 # II::: (2) 6.4 11572 359 w

, | LF (D 25.8 | 111.6] 262 27 » (3) 6.9]157.5 649 v
LF (2) 25.9 | 111.4| 260 [33 » ROTA BHARU) 6.1]102.3 9512 »
57972 (HEMI) 25.8 1113.03 270 38 « LF 6.9 |102.7 96 13 »
LF (1) 26.1 1 113.4) 259 136 « 48601 (PENANG) | 5.3100.3 90|9 »
LF (2) 26.2 | 113.3] 253 34 » LF 60 1003 7719 n

LF (3) 25.8 | 113.3 268 (34 n | 4

45647 3.1|101.6 9019

LF (4) 25.6 | 113.6 262 30 # (KUALA LUMPUR) | * -6 90119 »
57993 (HEH() 25.9 | 115.0| 270 |43 » LF 2.2|102.6 9220 »

46471

LF 25.7 | 119.3 263 [30 # (KOTA KINABALU)| 599 116.1 185 |4 »
58847 (i) 26.1|119.3 270 43 » LF 5.5 | 116.1 213 |14 #
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Table 6 Distribution of the standard deviation for wind direction and speed.

R o] B, H BERE (X2 A & 5t
(DEG) (M/S) MG | B2 | B | %4 mEK
0=DD< 5 0<FF< 5 54 (150) 18 ( 53) 28 (109) 13 ( 40) 113 (352)
5<DD<10 0<FF< 5 4 ( 8 7 (17 15 ( 57) 7 (21) 33 (103)
10<DD<15 0<=FF< 5 2 ( 5) 0( 0 5 ( 25) 6 ( 16) 13 ( 46)
15<DD<20 0<FF< 5 1( 2 0( 0) 1( 3 1( 2 3( D}
20<DD=<25 0<FF< 5 0( 0 0( 0) 1( 5) 1( 3 2 ( 8
25<<DD<30 0<FF< 5 0( 0 0( 0 1( 2 1( 4 2 ( 6)
0<=DD< 5 5<FF<10 8 (27 4 ( 10) 0( 0 0( 0 12 ( 37)
5<DD=x10 5<FF<10 0(C 0 0( 0 0( 0 1( 3 1( 3
0<DDZ< 5 10<FF<15 2 ( 8) 1( 3) 0( 0) 0( 0 3 (11)
5<DD<£10 10<FF<L15 0(C 0 2 ( 6) 0( 0 0( 0 2 ( 6)
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Table 7 The number of unit seach areas for each standard deviation of wind speed.

# ® % ]
BEE (%) & &
18 # 2 % 3 2 4 i ;
0~ 5 37 12 8 5 62 ( 34)
6~10 19 8 13 4 44 (24)
11~15 9 8 14 6 37 (20)
16~20 4 1 10 10 25 (14)
21~25 2 1 2 2 7( 4
26~30 0 2 1 6 ( 3
31k 0 0 1 2 3( 1D
= H) 71 32 51 30 184 (100)
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