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A History of the Satellite Wind Estimation at MSC
and the Present Accuracy of Satellite Winds
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Summary- - - -Five years of the GMS satellite cloud winds derivation processing

Operational satellite cloud winds derivation processing was begun on 6th April 1978 at
the Meteorological Satellite Center/Japan Meteorological Agency (MSC/JMA) using earth
images of 30 minute interval taken by Japanese Geostationary Meteorological Satellite
(GMS, now GMS-2). At the same time the dissemination of the dertved winds was begun
to possible users domestic and foreign through the Global Telecommunication System of
the World Weather Watch.

Since then, during five years, many efforts have been made to improve the quantity
and quality of the derived cloud winds. In this report are shown a brief summary of the
modificationd and improvements on this processing achieved during these 5 years and also
the present status of GMS clouds.

1 Major modifications and improvements achieved are as follows

(1) Change of the height assignment procedure (became effective from 21st Dec., 1981).

In the early days of GMS cloud winds derivation, climatological tropopause level was
assigned as representative height to all upper level cloud winds (tracking of Cirrus clouds),
but no height to low level cloud winds (tracking of shallow, isolated lower clouds). in
reporting the derived winds with universal format SATOB, the top height of target cloud was
added to each low level cloud winds and some users happened to take 1t for representative
height. This manner of height assignment produced larger apparent differences between
the cloud winds and nearby radio-sonde winds and also some confusion and complainments
among users.

New height assignment procedure became effective from 21st Dec, 1981 and was
based on the conception, “statistically best fit level”. Heights to be assigned i this man-
ner are shown mn Table 1 and 2 of the text. Adoption of this new method reduced con-
siderably the apparent difference (or error) as seen in Fig. 3.

(2) Adoption of automatic target cloud selection method 1n low level cloud tracking
procedure

Man-machine interactive procedure (MM method) was used to select target clouds to
be tracked m our early-day low level cloud winds derivation processing. Operational per-
formance of this method depended largely on the skill of the operators. To reduce the
daily fictuation in the derived wind quantity and uneven spatial distribution, new automatic
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(objective) target selection method (called as AS method) was adopted on Ilst April 1982.
Since then, the above drawbacks were considerably improved (for example, see the text,
Fig. 6).

(3) Expansion of the matching template size in automatic target cloud tracking pro-
cedure (became effective from 10th Jan., 1983).

Soon after the introduction of the AS procedure, it was noticed that the quantity of
the derived winds was increased a little at morning (OO GMT) observation but decreased
by about 10% compare with the former MM procedure at night-time (12 GMT) observa-
tion. In our low level cloud winds derivation processing visible images have been used
for morning observation processing but IR images for night-time observation processing.

As a result of some tests expanding of the matching template (matching of target
cloud start and end positions in target tracking procedure) was found effective for in-
creasing the number of derived winds, without any degradation in data quality.

The size of now enlargd matching template is:

for IR images 109 km x 160 km (32 pixels x 32 lines)
(former size 54 km x80 km (16 pixelsx 16 lines)),
for VIS images 111 km x 120 km (32 pixels x 32 lines) (not changed)
This modification was effective from 10th January 1983 and resulted in 40-50% increase in
the quantity of night-time low level cloud winds (see Fig. 5 of the text).

At present more than 400 cloud winds are derived and disseminated in each observation
after the man-machine and objective quality check procedures (200 for fow level, 200 for
upper level winds).

2. Problems unsolved

Since September 1982 monthly averages of the differences between the cloud winds
and their nearby radio-sonde winds have been calculated as a part of the routine process-
ing. Recent trends in these average differences are shown in Fig. 10 of the text. There
have not been any indications of seasonal change in the differences (or error) in low level cloud
winds. However, those for upper level winds experienced large seasonal variation, with
It was found that there could be no single best-
fit level in the winter in northern-hemisphere mid-latitudes, where the wind speed and its
vertical shear could be the largest.

much larger difference (error) in winter.

The most important and urgent task for us now should be the improvement in the
accuracy of upper level cloud winds, especially in winter season.
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Fig. 1 Monthly mean number per an observation of high-level satellite winds derived by

LF method.
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Fig. 2 Monthly mean number per an observation of low-level satellite winds derived by MM
method using VIS images (00 GMT).
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Fig. 3 Same as Fig. 2, but for using IR images (12 GMT).
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Table 1 Fixed heights to be assigen to high-level Satellite winds.

Season

Winter Spring Summur Autumn
Dec. Mar. June Sep.
1|5 15 15 1'5
250 mb
35°N 400 mb 300 mb 300 mb
25°N S E— o
200 mb
200 mb 200 mb
200 mb
25°S —_— R
35°S 300 mb 400 mb 300 mb
250 mb

Table 2 The height Imitation of the cumulus cloud top for deriving
low-level satellite winds.

\\ Season ‘ Winter Spring Summer Autumn
N Dec. Mar.
Region \15 15
Northern hemisphere 600 mb 650 mb
Southern hemisphre 600 mb

Table 3 Comparison of accuracy of satellite winds both before and after introduction of

new procedure of height assigment.

Difference (Vsat.-Vradio.)
Sample M%afnssa;ieed Vector Speed Direction
No- winds | p b ms | Alg. | Abs. | | Abs. | Abs. |
mean mean mean mean mean
((Low-level winds))
%%ﬁér@n 202 7.6 71| 86 | —39| 51| 68 | 107 | 3.7 | 45.4
gﬁ;ﬂ,&) 353 8.4 44 | 57 | —0.4| 30| 43| 04| 236 | 36.5
((High-level winds))
%ggﬁizr 81) 220 27.4 20.3 | 4.7 | —9.6| 155 | 36.2 | 1.2 | 365 | €5.4
f%ﬁgg;er 82) 190 27.9 1.0 | 146 | —1.7| 7.7 | 121 |-11 | 16.0 | 22.5
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DAY GMT  LAT  LONG bl s P T EM NIO [N
DEG (L] oee M/ we o€ 1]

CLOUD WIND VECTORS

DAY &MT LAT  LOWG piR  SPD P T EM MTD IMG
DEG OEG DEé  M/S DE ]

23 00 4,008 330,1%€ 295 9,8 &80 7,7 100 MMl VIS 31 00 5,108 108,76 3o 12,1 470 =9,2 100 MMl VIS
21 00 2,648 268 12,7 410 15,7 100 MMl VIS 21 00 3.263 170.30E 40 3,9 T0 12.4 100 Ml Vis
21 00  0,6% " e 7 12,1 100 MM1L VIS 21 00 3,135 17¢,70% L3 6,6 630 6,1 1p0 MMl VIS
21 00 10,938 108 1,9 000 1a,2 100 Mul vis 21 00 9.84s 113,39 276 2,3 60 19,0 100 mMl VIS
21 00 9.6} 219 23 110 14,1 100 MML VIS 21 00 T7.005 127,87 239 6.9 600 ol 100 WML VIS
21 00 5,348 301 9,2 570 «=0.4 100 1 Vis 21 00 7.635 134,638 104 15,6 470 9,0 100 WML ViS
21 00 10,028 326 A9 620 A6 100 MML VIS 21 00 8,675 132,61 215 6,7 T00 10,2 100 MML VIS
21 00 10,808 182 3,1 110 10,6 100 MML VIS 21 00 16,335 105,876 120 6.1 360 16,4 100 MML VIS
21 00 13,995 103,36 118 T,3 840 13,6 100 MMl VIS 21 00 13,215 104,356 304 8.9 340 15,5 100 MML VIS
a1 00 12,535 119,92¢ 92 14,9 550 ~1,T 100 MMl VIS 2L 00 12,275 120,78 107 15,9 490 =6,4 100 MML VIS
21 00 29,79N 162,38E 263 21,7 1107 - « FL IR 2L 00 23,33N 164,4l1F 290 21.0 1107 - - FL IR
21 00 26.20N 166,03 291 26,6 1107 -~ - FL IR 21 00 n.:;: i:g.:e: 234 3:.; ;:g; - - :t ::
OaN 185,33 262 31.1 1101 - - FL IR 21 00 32, J3E 263 a3, - .
i % gg:nn 168,636 268 47,7 180T - - FL IR 21 00 Je.9IN 167,81 233 53.3 10T - - Fu IR
21 00 33,40N 171,99€ $2,1 180T - - FL IR 21 00 36,85N 171,0% 258 61,5 10T - - FL IR
21 00 D38.M6N 172,82 237- 30,4 270T - - FL IR 21 00 261 52,4 20T - -« FL IR
21 00 37.91N 179.09E 27¢ 59.0 280 - - FL IR 21 00 211 5.9 2407 - FL IR
21 00 34,61N 178.a1€ 284 45,8 2407 - - L IR 21 00 276 38,4 2007 - - FL IR
21 00 11.66N 134,006 133 11,0 90T - - FL IR 21 00 147 9.3 90T - - FL IR
21 00 32.94N 131,726 130 19,1 90T - - FL IR 21 00 17 123 9T~ = FL IR
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DAY LAT LONG DIR SFD Pw/CTH T Lat
10.10k6) DEG oM  10MB DhG

21712 324N 13T7E 301 66 85/89 L

LONG DIR SPO Pw/CTH T
(0.1UE6) LEG LiM 10MD DEG

358N 1500€ 296 101 85/7% -2

21712 355N 130%E 217 127 u3/76 =3 345N 1373€ 286 134 1
21712 361N 1571E 291 183 a%/70 - 270N 1314E 344 58 [
28712 200N 1333E 314 74 35/8% 3 296N 13308 203 T1 1
21712 270N 138EE 29 25 #5/97 13 280N 1400E 14 46 3
21712 306N 1607k 273 76 25/83 5 311N 1453€ 281 64 1
21712 217N 126TE AT 86 83/69 T 209N 1712 89 713 1
21732 167N 1146€ €1 107 AZ/84 15 1ATN J1T9E 46 67 @ 17
21712 1038 1078E <0 73 A5/81 14 734 JO90E 111 67 13
21712 179N ATAVE 63 102 65/00 13 180N 1733E 84 103 12
21712 159w 1753t 80 104 ¥5/83 15 164N lo7ew 14 77 21
21712 JOSN 1Te3w 63 136 €5/81 15 91N 17424 a9 1313 36
21712 265 160CE 113 9¢ 85/6 & 925 1357€ 88 122 1
21712 1135 1066E 101 90 5767 @ 1495 1G68E 95 36 6
21712 1605 1489 138 70 83/7% 12 1255 1519€ 99 22 v
21712 1095 1019E 70 67 83,06 16 2005 10426 16 34 16
21712 1795 13526 126 103 85/61 2 2345 1790E 38 A9 16
21712 #A5N 993E 306 260 40/ - = 415 1189€ 260 161 -
21712 292N 1157 261 A21 4C/ = = 205N 1159F 236 Jal -

21412 J625 1788w 237 626 40/ -

21712 3328 107BE 153 589 4G/
21712 218n  9B6E 259 422 20/
21/12 221N 1374k 460 153 20/
21/12 109N 15436 30& 85 20/
21712 209N 13228 446 200 20/
21712 174N 1ABLE 202 183 20/
21712 160N 14828 154 lel 20/
21712 109N 1A16E 188 164 237/
21/12 180N 1380 160 199 20/
21712 JOIN 1255F 15C 217 2¢/
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Fig. 4 Sample of cloud winds vecters printed in Monthly Roport of Meteorological

Satelllite Center.
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Fig. 5 Number of reported low-level satellite winds, Before and after expansion of
target area size for tracking (Jan. 10, 1983).

Table 4 Differences between vectors derived from smaller target and from larger target
area. Difference=V (32 pixelx 32 line) —V (16 ssixel x 16 line)

Mean diff. r.m.s. Coefficient of correlation
U-comp. of wind speed 0.03m/s 1.46 m/s 0.99
V-comp. of wind speed 0.02m/s 1.53m/s 0.95
Wind speed —0.04 m/s 1.28 m/s 0.96
Wind direction 1.95° 22.26° 0.97
Sample No.=493
— 0 —



METEOROLQGICAL SATELLITE CENTER TECHNICAL NOTE No. 8 SEPTEMBER 1983

= A8

.
T\
+
i?f/\}\.&j\ /

P
<?’
\ ko /o[
fr-\\_'g“sjrf? s 1
B L g o
,._/ . ’ f o\ "ﬁ ‘/?/* %(
o\ o0~y 0P o—q
Py N o eees g ool
~ o\q W}—\ gk N o P o P
f o— ~ o o—y =% o\ o
\ by o g™ e K o W S L lan e
AN Y I S-S SR N 2 ORI
NI Y N 22
Q ?jmi \ W o™ P2 oo T
x -H
LN Meo g Jhe Lo\ L

J
\'}g/i
—
[

j — ‘,fl‘“w [ o—v )}
> i &j \ — el
~ D A e

Oy T~ O,

— o] o
Al 1Y

U, |V
(Q/CWN fif%
,1\

\F\ﬂ/’ﬁ
A0
{

/Mf

"~ N Y
Lo
I v /}j
o \‘\ P («\/J’
) {0

] s

™

Fig. 6 A map of low-level satellite winds derived by MM method (00 GMT, May 2, 1983)
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Fig. 7 A map of high-level satellite winds derived by LF methad (00 GMT, May 2, 1983)
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FLABEANORBEL D BRETH 5,

(@ WERE

ZEIhBER b L, BEOS OV VvFRLED
gk Table 5 OfHTiIT o7, ZOBE, SoA Y
VFREDHBIRTRRAC WL EE2%E £50mb )
RO, EBBRIZOWTik £35mb LAOBER L By
(FREEBE S BRARY D OHCEELB 5 o®),
HENXIBIE R HRREEOM Y —ERER
LThbLORBRERRTIT - %, 198249 ALRToR T
ERR LB E BREE A LB ORERTC X5 0T
B5

Fig. 10 LR L TRAC T CHE LEERLRL
o ThiRE D ETRBRREMEELT, o4V v s
BLORBEIRELTC3, & Lic Brh2 Fig. 9
Roh3 X5 30°NHEMEL, 2 saiciRo
ROV BHZ EERTHLENDLME Lk, k
BRZOWCRS LEELCEHELLRLTWBE &
bh b, BROKERNGE LI-HERDOPHBREE OB
CHRICHEBENR DD - Ehbrs, ¥, LEBROES
TIREHCEMICL ), REBEINES DOTEDEE

Table 5 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 10 m/s 225km 175km
High-level and Mid-level wind (less 700 mb) 10-25m/s 250 km 140 km
Larger than 25m/s 300 km 100 km
Low-level wind (700 mb-Surface) Any speed 225 km 175km

* The major axis must be oriented along the satellite wind direction.
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Fig. 8 Total number per station of comparison for high-level wind data.
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Fig. 9 Same as Fig. 8, but for low-level wind data.
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Table 6 Camparison of accuracy between MSC/JAPAN satellite winds and NESDIS/U.S. A.

satellite winds.

Difference (Vsat.-Vradio.)
Mean
‘Sample Vector Speed Direction
No. of_s?it.
winds | Abs. Alg. | Abs. Alg. | Abs.
mean | THW meﬁn mean | TW8 m‘egn mean | TS
((High-level winds))
MSC 708 | 223 | 82 | 97| 01| 53| 71 |—56 | 17.0 | 25.6
SUMMER { NBShis | 93 | 58 | 158 | 12 |13 | o | F3 RS | e| &S
MSC 332 | 37.4 | 1,8 | 152 | -0.1 | 88 | 127 | -38 | 1.5 | 18.6
WINTER { NESDIS | 92 | 320 | 13.2 | 160 | —47 | 86 | 11.6 | -15 | 16.4 | 22.2
((low-level winds))
MSC M0 | 73| 35| 52| 06 | 21| 81 |-57 1| 286 | 4.1
SUMMER { NESDIS | 475 | 82 | 52 | 62 |-00 | 31 | 40 | 10.6 | 301 | 43.6
MSC 23 | 90| 37| 43 |-06| 24| 32| 19| 202 | 308
WINTER { NESDIS | 604 | 80 | 45 | 7.1 |—0.9 | 20 | 37 | 66 | 285 | 41.8
Summer; 1982 July 1-30. Winter; 1983 Jan. 15-Feb. 13 V
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WEST iz X BB LY BMH LT\+% NESDIS 2Ok
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Fig. 11 Differences between a high-level satellite wind and radiosonde winds at standerd
levels observed at a nearby station in October 1983. Left; Direction difference, Right;
Speed difference, full line; Monthly mean diff. dashed line; r.m.s. diff.
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Fig. 12 Same as Fig. 11, but for January 1983.
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