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Abstract
The Eighth Coordination Meeting on Geostationary Meteorological Satellites (CGMS-
VIII) agreed on the need for international comparison of satellite winds in order to assess
The comparisons have been carried out six
since the first comparison

the homogeny and accuracy of the products.
times by three operating agencies (NESS, ESA and JMSC),
period, July 1978.

This article presents the forms of comparisons and the results of them.
at CGMS X, the principal source of differences among all wind sets is the assignment of
So JMSC reassigned the satellite wind level on the basis of some inves-
Consequently, the differences between

As reviewed

vector height.
tigations and reproduced the comparison results.
GMS satellite winds and conventional ones have been so much reduced that they are less

than the differences between GOES satellite winds and conventional ones.
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Fig. 1 Common fields of view of neighboring geostationary satellites. Each circle shows a
50° great circle arc (gea) from a spacecraft sub-satellite point (ssp), and the areas shown
as (A), (B), (C), (D) and (E) are the common fields.

Table 1 Comparison periods for Type 1 Reports
(Satellite-to-satellite) of
parison of Satellite Winds.

International Com-

Comment

Pre-FGGE Test
Comparison

Full Comparison
Periods for FGGE

during the Inten-
sive Observation
Periods

Semi-annual Com-

Period
Ist | July 10-July 24, 1978
2nd | Jan. 15-Feb 13, 1979
3rd | May 10-June 8, 1979
4th or | Jan. 15-Jan. 30
later | July 15-July 30

parison Periods,
beginning in 1980.
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* “Formats for the international exchange of Level
I Data Sets during the F.G.G.E.” ZhizkD
WMO O#4D Annex I Th5,

W.M.O. Publication No. 469, 1977

World Weather Watch International Global
Data Processing Plan to support the First
Global GARP Experiment.
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2.2. Type 2 Reports
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Table 2. Comparison periods for Type 2 Reports
(Satellite-to-rawin) of International Comparison
of Satellite Winds.

Period Comment
1st | Jnly. 1-July 31, 1978 g;‘:f;fgfm're“

Full Comparison

2nd | Jan. 15-Feb. 13, 1979 Periods for FGGE

d'urin the In.ten-

3rd | May 10-June 8, 1979 | pive Qbservation
Jan. 15-Feb. 13 Semi-annual Com-

4th or parison Periods,
later | July I-July 31 beginning in 1980
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Table 3. Typz 2 Reports of International Comparison of Satellite Winds.
(a) The size of co-location area and the threthold value for editing.

Co-location area

Rejection threshold*

Period .
NESS/USA, ESA JMSC/JAPAN | for Editing
1st July 1-July 31, 1978 | Box with 2° latitude and | Circle with 220km None
ond | Jan. 15-Feb 13, 1979 |2° longitude (25°N-25°S) | radius
or Box with 2° latitude
3rd May 10-June 8, 1979 | ;g4 g longitude (pole- | Circle with 310km
4th | Jan. 15-Feb. 13, 1980 | ward 25°) radius
30m/s

5th July 1-July 31, 1980

6th ’ Jan. 15-Feb, 13, 1981

Semi-annual

later ‘

Elliptical Area with the lengths of axes
shown in Table 3 (b)

* For deletion of the deviations exceeding the threshold value of the magnitude of vector difference.

(b) The size of elliptical co-location area.

Satellite Wind Speed Major axis Minor axis

Less than 10m/s 225km 175km
High-level and

10-25m/s 250 140
mid-level winds

Larger than 25m/s 300 100
Low-level winds Any speed 225 175

° The major axis must be oriented along the satellite wind direction.
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3.1. Type 1 Reports GELBBRBHICHITIHER
MoLE) OER

GDPS AD MT 57— a5 NESS #2377 - -8
EHOFBRFR COHRBEO—REYE 4 BT,
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10 iz FGGE #iMoAMA s hiz0 T, 1979 E£0 2 E
DHE T — 2 DAZMBE LR T35, GOES-IO & GMS
fBl® Type 1 Reports 2= DED 2[EE 3 NESS 55
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Table 4. Availability of Type 1 Reports for International Comparison of Satellte Winds.

GOES-I0

SATELLITE-> METEOSAT GMS GOESW  GOES.E METEOSAT
WIND LEVEL

\ LIM/H|L|M H|L M|H|L | M|H|L M|H
PERIOD o

JULY 1978 X Ix | xIx!ix| x| 71| «| 750 % 68 200 * 35
JAN/FEB 1979 157| 552/ 78480 — | — | — | 259 * | 172| 371 *x | 1241235 * | 752
MAY/JUNE 1979 718 394/ 198 — | — | — | 356 * | 177 892 x | 11Q 2711 * | 705
JAN 1980 X | X | X | X! x| X * * * | 1015 * 64 X | X | X
JULY 1980 XX [ X P XXt X 111 = 47t 966 = 87 X | X | X
JAN 1981 X | X | X | X} X | X | 258 = 37 947 78 X | X | X

1) The number of data used for Type 1 Reports for the International Comparison are tabulated.
The comparisons for the Type 1 Reports have been carried out by NESS.

2) Symbols ;
‘L’ Low-level winds (SFC-700mb)
‘M’ Mid-level winds (700-400mb)
‘H’ High-level winds (Less than 400mb)

«_»

—’ Tables were not available in the reports provided by NESS.

€L

*

Tables were rejected because of less number of pairs of compared vectors than 30.
x’ The data from METEOSAT or GOES-IO were not available.
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Table 5 Comparison results of. Type 1 Reports for International Comparison of
Satellite Winds provided by NESS.

(a) METEOSAT MINUS GOES-IO

LOW-LEVEL WIND

DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS mean | mean RMS mean | mean RMS mean | mean | RMS
Jan. 15-Feb. 13, 1979 | 157] 5. 6 7.8 —21.2 41.5 64.7 1.0 4,0 6.2 0.9 3.0 4.7
'Mulmhms,mm nﬁ 40 49 -—53 200 300 — 0.7 26 35—06 24 35
(b) GMS MINUS GOES-W LOW-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp, v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS mean | mean RMS mean | mean RMS mean | mean | RMS
July 10-18, 1978 711 4.6 5.1 —22.4 24.4 29.8 — 1.4 2.8 3.6 — 2.8 3.2 3.7
Jan. 15-Feb. 13, 1973| 259 4.3 4.8 — 7.4 18.6 25.4 — 1.1 2.8 3.5 — 1.7 2.7 3.4
ay 10-June 8, 1979 | 356 4.5 5.6f —11.7| 23.4 36. 0.4 3.1 4.3 — 1.5 2.5 3.5
Jan./Feb. 1980 — LESS THAN 30 COMPARISONS AVAILABLE
July 1-15, 1980 | 111] 41 49 —60 231 349 —03 28 39d-06 24 30
Jan. 15-31, 1981 258 4.0 4.5 — 9.0 18.6/ 26. 0. 6 2.8 3.5 — 1.3 2.2 2.9
(¢) GOES-E MINUS GOES-W LOW-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg.' | Abs. Alg. | Abs. Alg. | Abs.
mean RMS mean | mean RMS mean | mean RMS mean | mean RMS
July 3-28, 1978 750 3.7 4.4 3.6 16.77 25.71 — O. j 2. 5 3.2 0.8 2. l' 3.0
Jan. 15-Feb. 13,1979 | 37 4.1 4.6 4.2 2.5, 268 — 1. 3.1 3.8 0.6 2.0 2.6
May 10-June 8, 1979 | 892 3.5 4.1 — 6.4 18.3 26.1] — 0.8 2.4 3.0 — 0.5 2.1 2.7
Jan. 15-31, 1980 1015 3.8 4, 2.7 17.8 24.7 — 1.1 2.6 3.4 1.1 2.2 2.8
July 15-30, 1980 966 3.8 4.4 — 2.8 17.8 25.% — 0.8 2. 5 34— 01 2.2 3.0
Jan 15-31, 1980 947] 3.4 3.9 — 2.5 18.5 26.5% — 0.6 2.4 3.0 — 0.1 2.0 2. 6|
(d) METEOSAT MINUS GOES-E LOW-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS mean | mean | RMS mean | mean RMS mean | mean RMS
July 11-23, 1978 200 4. 4 51 —7.8 27.4 37— 0.6 2.8 3.9 — 0. 2.8 3.4
Jan. 15-Feb. 15, 1979 123 4.1 50 —58 189 289 — 0.8 2.8 3.6 — 0. 2.5 3. 4
!Mny 10-June 8, 1979 Zill' 3.81 4.5 — 4.5 205 20.3 — 0.91 2.8 3.7 — 0. 2.1 2.7
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Table 5 (Continued)

(e) METEOSAT MINUS GOES-IO MID-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
| Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS [ ean | mean | RMS | fean | mean RMS | nean | mean RMS
Jan. 15-Feb. 13, 1979 552 4.7 7.3 0.5 23.7 36.1] — 0. 1‘ 3.1 5.7 0.2 2.9 4. 6
May 10-June 5, 1979 | 394 5.1 7.2 0.0 231 351 — 1. 4{ 3.4 5.0 0.3 3.3 5.1
() METEOSAT MINUS GOES-IO HIGH-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS | fean | mean RMS | ean | mean | ®MS | fean | mean RMS
Jan. 15-Feb. 13, 1979 7848 5.7 8.0 — 5.7 230 358 — 0.6 3.7 6. 1 0.5 3.5 5.2
May 10-June 5, 19791981 6.6 8.3 — 3.0 21§ 349 — 1.9 4.6 6.4 — 0.3 3.8 5.3
(&) GMS MINUS GOES-W HIGH-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS mean | mean RMS | @ can | mean | ’MS [ mean | mean | RMS
Jan. 15-Feb. 13, 1979 172 7.5 9.0§ 4.1 13.7, 20.50 — 1.1 5.6 7.5 — 1.5 3.9 5.1
May 10-June 8 1979 172 7.9 9.4 — 0.7 11.9) 20.0] — 2.9 5. 5 7.5 — 1.9 4.3 5.6
Jan. 1980 — LESS THAN 30 COMPARISONS AVAILABLE
July 1-15, 1980 471 10.1) 111 5.3 27.9 34.5 — 1.5 7.7 8.8 2.3 5.3 6.8
Jan, 15-31, 1981 37 8.6/ 10.5 1.8 23.4 32.8 0. O‘ 6. 2 8. 4} 1.1 4.8 6.5
(h) GOES-E MINUS GOES-W HIGH-LEVEL WIND
DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean | RMS | Tean | mean | RMS | mean | mean RMS { iean | mean | RMS
July 3-28, 1978 68 5.1 5.99 — 3.00 10.4 13.21 — 0.1 3.6 4.3 — 1.7 2.8 3.8
Jan. 15-Feb. 13 1979 124J 6.3 7.50 — 2.3 7.2 9.4 1. 4 4.3 5. 5] 1.1 3.9 5.0
May, 10-June 8, 1979 | 110 6.8 8.00 — 0.8 9.3 12.¢6 1.5 4.5 5.8 0.2 4.2 5.4
Jan. 15-31, 1980 64 6.5 7.8 2.3 8.0 10.0 2.3 4.8 6.6 0.4 3.2 4.0
July 15-30, 1980 87] 5.9 7.3 — 1.4 11.5/ 14.21 — 0.5 3.7 5.3 — 0.9 3.3 5.1
Jan. 15-31, 1981 78] 6.7 7.8 3.7 8.3 10.7 2.4 4.9 6.1 — 0.1 3.8 4.9
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Table 5 (Continued)

(i) METEOSAT MINUS GOES-E HIGH-LEVEL WIND

DIFFERENCE
PERIOD N Vector Direction u-comp. v-comp.
Abs. Alg. | Abs. Alg. | Abs. Alg. | Abs.
mean RMS mean | mean RMS mean | mean RMS mean | mean RMS
July 11-23, 1978 35 6.1 7.3 0.5 7.1 10.4 2.7 4.6 5.9 2.7 3.9 4.5
Jan. 15-Feb. 15, 1979} 752 9.3 10.5 1.0 14.3 21.6| — 2.5 5.5 7.00 — 1.5 6.3 8.0
May 10-June 8, 1979 | 7050 10.0f 12.0f — 1.2 10.2| 14.2 — 6.6 8.0 10.1} — 1.4 4.9 6.5

Table 6 Availability of Type 2 Reports for International Comparison of Satellite Winds.

SATELLITE METEOSAT GOES-IO GMS GOES-E/W
[~ WIND LEVEL
. L M H L M H L M H L M H

PERIOD ™|

JULY 1978 13 381 104 % % % 60 76 | 281 | 844 X 371

8.8(13.916.0 80| 9.4(18.6| 9.5 15.6

JAN/FEB 1979 105 | 505 | 1448 | _ _ 310 | 105| 493 | 757 59 | 338

8.5{12.0119.8 85|11.1(32.5| 9.3]16.2127.8

MAY/JUNE 1979 | 237| 382| 852| _ | _ | _ | 41| 1921379 | 644| 31| 461

8.5(10.2 | 14.5 6.8 89|27.3| 7.7]13.0|23.9

JAN/FEB 1980 % % % % % % 433 | 189 | 520 | 542 N 276

9.1]12.7]26.5| 8.3 26.2

JULY 1980 X X X X X X 113 1105 607 ) 373 * 223

6.6 8.6|20.4]| 87 16.9

JAN/FEB 1981 v % % % % % 202 | 130 | 186 | 768 39| 311

7.6 | 9.5|26.5| 86 |24.8|29.2

1) Upper line in each row ; Number of pairs of compared vectors.
Lower line in each row ; Mean satellite wind speed.

2) Symbols are the same as those in Table 4.

3.2. Type 2 Reports (SH /o TREDLE)
ORR

FOANBHE I Type 2 Reports X, NESS
MMERT % Type 1 Reports &R EIN, & OA
CHRBREIC S5, $%TD Type 2 Reports
DU —ERLYH 6 RRT, 4 ELHE Meteosat
REED I T — & 53R\, GOES-IO imowTik, B
DEH®Tir>Tw?s SSEC MRyv+vvFREDMk
BOHEY TlhoT Winwd ot Bbhs, NESS ¢
i, PEORREHLAWETHEDT, BLALK
B — 22037008, W oD HERE RN S B 0Tk
PRBETH B,

TEEHEER (BEMN 700mb X hiEV) ©onTolk

BRR%Y 77 7CRbTL, #2R0BRS, 2Dk
WRRESR2L, NESS, ESA OB&IHEHNEEN
P BELIEBREIMBLA T 20K, BEADY
BREHHFKREL, FCLHBORERERENEL v,
EZOFORELR CRER) kEMLRT, TEHE
BT AR 850mb 0 oA Vv FRE L L —FKL
TwaZd, BEPHcACBECORE RixTz e25C
EHZL00, RCAXRDTBHER 850 mb OB %Y
EbLTWBEEEL THEL ERYROFIRKWE
BMTEALTE I, LoHE, TEHER: LTEH
REMNEM 650 mb, £ 600mb X b{E\{ OXERA
Lico ZHIDZEN 2m/s BEIHEShTWBZEn
5, BEOBFOHBERCAMIA T 2 EE R HEN
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COMPARISON OF SATELLITE WINDS WITH CONVENTIONAL WINDS
- LOW-LEVEL WINDS -

Fig. 2 The results of Type 2 Reports provided by each operating agency for low-level

(surface-700mb) winds. Both the root-mean-square and the mean of the magnitude of
vector difference are shown in the upper left figure. The arithmetic means and abso-
lute means are shown in other figures. The thick lines are the result of the Type 2
Reports reproduced by MSC/JAPAN, after a fixed height (850mb) has been reassigned
to each satellite wind derived from the target cloud height lower than 650mb (in July)
or 600mb (in January). It is shown that the reassignments improve the comparison
results very much in winter season. The level, 850mb, is determined on the basis of
the comprison results performed by Hamada (1981). The improved comparison for
Japanese satellite winds is carried out in July instead of May in 1979. The improved
Type 2 Reports have not been distributed to NESS and other agencies.
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Fig. 3 Same as Fig. 2, but for mid-level winds.” The reported levels assigned to the
satellite winds are between 700 and 400mb.
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Fig. 4 Same as Fig. 2, but for high-level winds. The reported levels assigned to the satellite
winds are less than 400mb. In this case, the height reassignments are carried out as follows.
July comparison : A 200mb level is assigned to the satellite winds in ‘the middle and low
latitudes (EQ-35°N). A 250mb level is assigned to the satellite winds in poleward area (35°-
50°N).
Jan./Feb. comparison : A 200mb level is assigned to the satellite winds in the low latitudes.
(EQ-25°N). A 400mb level is assigned to the satellite winds in poleward area (25°-50°N).
Those levels are determined on the basis of the comparison results carried out by Obana
(1981) and Hamada (1981).
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Appendix 1. Type 1 Reports OXOH|

Type 1 Reports DEDOH% 3 2UTERT, Zhbd
1% NESS X hfERXINI9814E 1B, 20 v~
M X BBREOF -2 THB,

TABLE 1.D. VECTOR MAGN. GMS-GOES W. JAN 15-31/1981.

SFC-700 MB

IND CUM
0 1 9 9
2 3 36 45
4 5 33 78
6 7 18 96
8 9 3 99
10 11 1 100
12 13 0 0
14 15 0 0
16 17 0 0
18 19 0 0
20 21 0 0
22 23 0 0
24 5 0 0
GTR 25 0 0
NUMBER 258

ABS. MEAN 4.0

RMS 4.5

699-400 MB LESS 400 MB
IND CUM IND CUM
0 0 5 5
0 0 11 16
0 0 14 30
0 0 19 49
0 0 19 68
0 0 5 73
0 0 16 89
0 0 5 95
0 0 3 97
0 0 0 97
0 0 0 97
0 0 0 97
0 0 0 7
0 0 3 100
0 37
0.0 8.6
0.0 10.5
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TABLE 2.D. SPEED DIFF. GMS-GOES W. JAN 15-31/1981.
SFC-700MB  699-400MB  LESS 400MB

IND IND IND
21 20 0 0 0
19 18 0 0 0
17 16 0 0 0
15 14 0 0 0
13 12 0 0 0
11 10 0 0 0
9 8 0 0 5
7 6 3 0 5
5 4 7 0 5
3 2 20 0 16
1 -1 33 0 19
-2 -3 21 0 11
— 4 — 5 11 0 16
-6 -7 5 0 5
— 8 -9 0 0 5
—10 —11 0 0 8
—12 —13 0 0 3
—14 —15 0 0 0
—16 —17 0 0 0
—18 -19 0 0 0
—20 —-21 0 0 0
LESS -21 0 0 0
NUMBER 258 0 37
ALG. MEAN - 0.3 0.0 - 1.6
ABS. MEAN 2.6 0.0 4.5
RMS 3.2 0.0 5.6

TABLE 3.D. SPEED DIFF. GMS-GOES W. JAN 15-31/1981.
SFC-700 MB 699-400 MB LESS 400 MB

CUM CUM CUM
0 1 33 0 19
2 3 74 0 46
4 5 92 0 68
6 7 99 0 78
8 9 100 0 89
10 11 0 0 97
12 13 0 0 100
14 15 0 0 0
16 17 0 0 0
18 19 0 0 0
20 21 0 0 0
22 23 0 0 0
24 25 0 0 0
GTR 25 0 0 0
NUMBER 258 0 37
ABS. MEAN 2.6 0.0 4.5
RMS 3.2 0.0 5.6
Appendix 2. Type 2 Reports OXDH BEEOF — 2 ChDo ik, KEOEMHOEE L

Type 2 Reports ODERDOFALXL TR IDORT. Th Table 2 & 3 DJEFI I/ o TWET,
SIIREHE v 2 —1ERDIBIEETADLVHE—- MO L
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TABLE 1 VECTOR MAGN. GMS JULY 1 = 31 /1981
# SET B (30M/S EDI[T) »

SFC = 700 MB 699 = 400 MB LESS 400 MB

INDIV. CUM., INDIV, CUM, INDIV. CuM,
(M/S) %) %) (%)
0 1 22 22 7 7 2 2
2 3 39 61 29 36 9 11
4 5 20 80 24 60 14 25
6 7 7 88 11 71 15 40
8 9 2 90 12 83 14 54
10 11 3 93 4 88 9 63
12 13 2 95 4 92 11 T4
14 15 2 97 3 96 7 81
16 17 1 99 0 96 5 87
18 19 0 99 2 98 5 92
20 21 1 99 2 100 3 94
22 23 0 99 0 2 %6
24 25 1 100 0 1 98
GTR 25 o 0 2 100
NUMBER 137 90 598
ALG, MEAN 4.1 6,0 10.1
ABS. MEAN 4,1 6.0 10.1
RMS 5.8 7.5 11.8
MEAN SPEED 6.6 7.6 17.8
TABLE 3 SPEED GMS JULY 1 - 31 /1981
# SET B (30M/S EDIT) +
SFC - 700 MB 699 = 400 MB LESS 400 MB
, CUM., CUM., CUM.
(M/S) (%) (%) (%)
o 1 52 31 16
2 3 82 69 40
4 5 91 87 58
6 7 95 94 70
8 9 96 97 81
10 11 99 98 88
12 13 99 99 92
14 15 99 100 95
16 17 99 97
18 19 100 98
20 21 99
GTR 21 100
NUMBER 137 90 598
ALG. MEAN 0.8 0.7 0.6
ABS. MEAN 2.4 3.1 5.8
RMS 3.7 4,0 T.6
MEAN SFEED 6.6 7.6 17.8
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TABLE 2 SPEED GMS JULy 1 = 31 /1981
# SET B (30M/S EDIT) =

SFC = 700 MB 699 - 400 MB LESS 400 MB

INDIV. INDIV, INDIV.

(M/S) (%) %) (%)
GTR 21 0 0 1
20 21 0 o} 0
18 19 1 0 1
16 17 0 0 1
14 15 1 1 2
12 13 0 0 3
10 11 2 1l 4
8 9 1 2 5
6 7 4 7 7
4 5 5 9 10
2 3 15 17 14
1,0,~-1 52 31 16
-2 -3 15 21 9
=4 =5 4 9 8
-6 -7 1 1 6
-8 -9 o] 0 6
-10 =11 1 0 3
-12 =13 0 1 1
=14 =15 o] 0 1
-16 =17 0 0 1
-18 =19 0 0 1
-20 =21 0 0 0
LESS =21 0 0 1

NUMBER 137 90 598

ALG. MEAN 0.8 0.7 0.6

ABS. MEAN 2.4 3.1 5.8

RMS 3.7 4.0 T.6

MEAN SPEED 6.6 T.6 17.8
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