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Abstract

The Meteorological Satellite Center (MSC) operationally extracts cloud motion wind

vectors (CMWYVs) using GMS images.

Upper level CMWVs are computed through automatic and manual procedures.

A statistical investigation to evaluate present performance of automatic computation and

effect of manual procedures. The manual procedures improved the accaracy of upper level

CMWYVs very much. For example, the root mean square error (RMSE) of wind vector

difference between upper level CMWYV and radiosonde observed wind, which is 13.1m/s for

automatic computation, is improved to 7.8m/s after the manual procedures.
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Fig. 1 Process flow of cloud and water vapor motion winds derivation system in MSC.
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Fig. 2 Flow chart of manual quality control procedure of upper-level CMWVs.
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Fig. 3 Example of manually rejected wrong
CMWVs.
(a) Wrong CMWVs on IR images. These
arrows are manually rejected because the
selected traget clouds are mid-level ones
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Fig. 3 (b) Wrong CMWVs due to wrong target
cloud with winds of upper air observation
and numerical weather prediction (12 hour
forecast) at 300hPa level.

yellow arrows ; rejected CMWVs

white arrows ; winds of upper air observation
magenda arrows ; winds of numerical weather

predication model

numbers above CMWYV arrows ; data number
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Fig. 3(c) Same as (a) , except for the rejection

due to wrong tracking.
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Fig. 3(d) Same as (b) , except for the rejection
due to wrong tracking and for 400hPa level .
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Fig. 3(e)

ned to successfully tracked winds.

Example of wrong wind heights assig

The wind heights about 400hPa are changed
to 200hPa because that the heights assigned
to the semi-transparent cirrus are wrong.

Nunber shows wind height (hPa) .

Fig. 3(f) Same as (b), except for an example of
wrong height assigned CMWVs and for 200
hPa level.

Fig. 3(g) Same as (b)
wrong height assigned CMWVs and for 400
hPa level.
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Table- 1 The size of elliptical colocation area for International Comparison of Satellite Winds specified by CGMS.

Wind level Satellite wind speed Major Axis Minor Axis
Less than 10m/s 225km 175km
High-level and Mid-level wind (less 700hPa) 10-25m/s 250km 140km
Larger than 25m/s 300km 100km
Low-level wind (700hPa-Surface) Any speed 225km 175km N

*The major axis must be oriented along the satellite wind direction.
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Table-2 Accuracy of upper level CMWV from September 1995 to August 1996.
before : for all the CMWVs computed automatically
after : for desseminated CMWVs through ADESS after the manual quality control
mean : mean speed of CMWVs
number : the number of CMWVs
bias : bias of the speed of CMWVs
speed RMSE : root mean square error of speed of CMWVs
Sl : scatter index
vector : difference of vector of CMWVs
vector RMSE : root mean square error of vector of CMWVs

mean bias . speed S | vector vector
(m/s) © (m/s) | RMSE(m/s) P (%) (m/s) | RMSE(m/s)

13.7 -7.1

latitude number

13643 13.4

15.2
50'N~20'N o

20°N~20'S

20"5~50"8

Table-3 Accuracy of upper level CMWYV for each season.
before : for all the CMWVs computed automatically
after : for desseminated CMWVs through ADESS

after the manual quality control

(a) from Dec. 1995 to Feb. 1996 Table-3(c) from June. 1996 to Aug. 1996
: | mean | bi .  mean @ bias | speed SI
latitude number | sl latitude nnmber-g (m/s) | (m/s) | RMSE(m/s) | (%)

50°N | before | 50°N |before| 5496 | 11.3 | 3.7 85 | 57

20°N | after 20°N |after | 1813 0 185\ -1.4 57 | 29
2 0°N | before 20°N |before| 2315 | 82 @ 3.0 7.0 @ 62
20'S | after 20°S |after | 617 | 138 | -1.5! 53 @ 35

20°S |before| 982 | 13.2 | 53 110 | 60 20°S | before |56

50°S |after | 372 | 184 @ -1.6 6.6 . 33 50°S |after

before | 5887 © 10.7 © -7.1 0 139 78 before | 8444 | 10.9 | -4.1 ! 92 | 6
ALL [J=5-= S -.,::..........E. =R ................. E ........ ALE Jeriesess- ------..-.:_...........:_....--...,.:,................i.,.,....
after 1857 : 17.4 @ -1.7: 6.2 | 33 after 2575 : 17.6 : -1.6: 58 1 30
Table-3(b) from Mar. 1996 to May. 1996 Table-3(d) from Sep. 1995 to Nov. 1995
. { mean bias : speed S 5 E,mean ! bias speed P Sl
: ¢ d : latitud ber : : { ]
(bt MM (m/s) | (m/s) | RMSE(m/s) | (%) s Mumber | (m/s) | (m/s) | RMSE(m/s) | (%)
50°N |before| 3040 | 16.3 1 87! 150 | 60 50°N |before| 3435 | 14.8 | -6.4 124 | 58
20°N [after | 1006 | 28.4 | -1.8} 6.6 | 22 20°N |after | 1149 [ 251 { 1.8 61 23
20°N |before| 2662 | 7.1 | -2.1! 6.1 | 66 20°N |before| 3031 : 7.7 ; -3.1: 7.3 i 68
20°S |after | 713 i 1180 -15F 556 | 42 20°S |after | 934 i 116 | 16 53 40
20°S |before| 820 ; 152 i -7.8: 13.4 | 58 20°S |before| 627 {179 | 76 130 : 51
50'S fafter | 303 { 222 | -1.7{ 66 | 28 50°S |after [ 216 : 24.0 0 0.9 5.0 |20
before | 6552 | 12.4 | -5.9 0 12.0 | 65 before | 7093 | 12.0 | -5.1: 10.6 . 62
ALL p=-cocnaleme oo , .......... , .......... Freesteoiioanan \ ....... ALL |} ..... , ........ e Ry
after | 2022 | 21.6 | -1.7 6.3 27 after | 2299 | 20.6 : -1.6 5.7 i 27
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AS ; automatic target selection and tracking
MMT1 ; manual target selection and automatic tracking
MM2 ; manual target selection and tracking

method number; mean bias speed S évectoré vector
: (m/s) 1 (m/s) : RMSE(m/s) : (%) : (m/s) : RMSE(m/s)
AS 5843 © 17.7 : 2.0 © 59 30 63 . 7.8
MMI 845 : 18.3 i -1.2 i 6.4 33 i 6.3 8.1
MM2 2065 i 23.1 1 -0.7 i 59 25 i 6.6 7.9
ALL 8753 © 19.0 : -1.6 i 6.0 29 6.4 7.8

1998 2 R

Accuracy of upper level CMWYV for each computation method.

Table-5 Accuracy of upper level CMWVs derived from AS method before and after the

manual rejection of

wrong CMWVs.

manual | number : mean bias : speed Sl vector vector
check | . (m/s) i (m/s) : RMSE(m/s) © (%) : (m/s) | RMSE(m/s)
before i 27936 © 11.5 : 5.4 : 113 67 9.5 13.1
after 5843 : 17.7 ; -1.3 0 6.7 36 6.9 8.8

Table-6(a) The number and manual rejection rate of upper level CMWYV for each wind speed range.

number : the number of CMWVs derived from AS method
speed : speed of CMWVs
reject : rate of rejection (%)

latitude 50'N~20"N 200N~20'S 20°5~50°S ALL
apesi number reje(i/i) number rejezt‘:)/t;) number reje((‘:’/to) number reje(i/i)
0~10m/s
10~20m/s 2509 51
20~30m/s | 1994 63 %0 29 577 56 2821 59
30~40m/s| 672 47 4 8 148 35 844 44
40~50m/s | 260 35 2 i 50 52 33 314 35
2 50m/s 70 27 0 0 20 55 90 33
Table-6(b) Accuracy of upper level CMWVs for each wind speed range.
RMS : RMSE of the speed of CMWVs
fatitude 50'N~20'N 20'N~20°S 20°'S~50"S ALL
biasi RMS: SI| bias: RMS: SI| biasi RMS: SI| bias: RMS: Sl
speed (m/s) . (m/s) : (%) | (m/s): (m/s) : (%) | (m/s): (m/s): (%) | (m/s): (m/s): (%)
0~10m/s
10~20m/s 0.2 i 6.0 : 45
20~30m/s| -5.6 : 10.8 : 37 1.8 : 6.9 33 6.6 12.7 | 42 51 : 11.0 : 38
30~40m/s | -2.6 © 9.1 5 | 01 i 7.7 23 4.8 116 0 30 | -2.9 9.6 26
40~50m/s| 0.8 : 1.1 i 26 0.1: 104 : 24 | 08 : 110 26
250m/s| 4.4 | 88 i 17 9.6 203 : 41 | 55123 24

Table-7 Accuracy of upper level CMWVs before and after the manual change of assigned wind

vector height.

be mean bias speed SI évectoré vector

MY (m/s) | (m/s) | RMSE(m/s) | (%) | (m/s) | RMSE(m/s)

before | 5581 | 19.3 : 0.9 i 82 | 44 83 | 10.4
after | 5581 : 19.3 : -1.5 : 6.0 i 29 : 6.4 7.9
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