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1. Introduction

In order to evaluate the accuracy of satellite winds, it is widely used to compare satellite winds
with radiosondes. The 5" CGM S ( Committee of Geostationary Meteorological Satellite) decided
to adopt an elliptical co-location areafor comparison of satellite winds and radiosondes.

MSC/IMA had been reported the results of evaluating satellite winds in the elliptical co-location
area. The 25™ CGM S decided to adopt the circular co-location areaas Menzel (1996) proposed for
evaluating satellite winds. MSC/JMA started to report the results of evaluating satellite windsin the
elliptical co-location area since July 1998.

In this report we investigate the difference of the results of evaluating satellite winds between in
the elliptical co-location areaand in the circular co-location areain the GM S coverage.

2. Resaults

To investigate the difference of the results of evaluating satellite winds between in the elliptical
co-location areaand in the circular co-location area, they are compared with collocated radiosonde
winds in the elliptical co-location area as shown in Appendix and in the circular co-location area
where the radiusis 150 km. Monthly mean statistics are calculated from July 1997 to June 1998 to
compare resultsin the circular co-location areaand in the elliptical area.

2.1 Low-level Cloud Motion Winds

Figure 1 shows amonthly comparison of low level visble CMWs ( VIS- LCMW ) and radiosonde
winds from July to June 1998 in al regions (50N - 50S). Mean Vector Difference (MVD) in the
elliptical areaisabout 0.4 m/slarger than that in the circular co-location area, while the Root Mean
Square Error ( RMSE) of vector difference in the elliptical areais 0 to 0.7 m/s larger than that in
thecircular co-location area. In average speed difference ( BIAS), thereisno significant difference
between the two areas.
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Fig.1 A monthly comparison between VIS-L CMWs and radiosonde windsin the elliptical co-location areaand
in the circular co-location area from July 1997 to June 1998 in all regions ( 50N - 50S ). E- and C- mean a
comparison result in the elliptical co-location area and in the circular co-location area, respectively. MVD :
mean vector difference, RMSVD : root mean sgquare error of vector difference, BIAS : average speed
difference, SPD : rawinsonde speed. (unit: mls)

Table 1 shows the monthly average value of the difference of the statistic between in the
elliptical co-location area and in the circular co-location area for VIS-LCMWs from July
1997 to June 1998 in the four latitude zones; all regions (50N - 50S), northern extra-tropical
regions (50N - 20N), tropical regions ( 20N - 20S) and southern extra-tropical regions ( 20S
- 50S). Number of collocationsin the elliptical areais approximately twice as many as that
in the circular area in all the zones. As expected, in all the zones, MVD and RMSE in the
elliptical areais respectively about 10 % larger than that to the mean value in the circular
area. On the other hand, thereis no significant differencein BIAS and SPD in all the zones.

Tablel. The average value of the difference of the statistic between in the elliptical areaand in the circular
area for VIS-.LCMWs from July 1997 to June 1998 in the four latitude zones; all regions ( 50N - 50S ),
northern extra-tropical regions ( 50N - 20N ), tropical regions ( 20N - 20S) and southern extra-tropical regions
(20S-50S). MVD : mean vector difference, RMSVD : root-mean-square vector difference, BIAS : average
speed difference, SPD : rawinsonde speed, NUM : number of collocations, CME : the mean value in the
circular area, DME : the mean value of the difference of the statistic between in the elliptical area and in the
circular area  ( the value in the elliptical area - that in the circular area), SD : standard deviation of the
difference of the statistic between in the elliptical areaand in the circular area.

VIS LCMW
MVD (m/s) RMSVD (m/s) BIAS (m/s) SPD (') NUM

CME| DME| SD| CME| DME |SD|CME |DME | SD| CME|DME | SD|CME | DME D

50N-50S| 337 | 035 | 009] 418 | 033 [020] 005 |002 | 010] 837 | -011 | 0.30| 3364 | 3077 | 465

50N-20N | 368 | 035 | 015| 483 | 030 |046] -200 |003 | 025| 809 | 003 | 049| 1083 | 1158 | 395

20M-20S| 304 | 036 | 021 358 | 050 [029] 056 |-003 | 045 7.83 | -033 | 043] 760 | 733 | 203

20S-50S | 341 | 028 | 017 403 | 035 |023 001 |005 | 013] 851 | -017 | 0.34] 1522 | 1186 | 399




Figure 2 isthe same as Figure 1 except for infrared low level CMWSs (IR-LCMW). MVD inthe
elliptical areais0.1to 0.6 m/slarger than that in the circular area, while RMSE in the elliptical
areais 0.1 to 0.7 m/s larger ( except for March 1998 ) than that in the circular area. In BIAS
and SPD, there is no significant difference between the two areas.
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Fig. 2 ThesameasFig. 1 except for IR-LCMW.

Table 2 isthe same as Table 1 except for IR-LCMW. Number of collocations in the elliptical
area is approximately twice as many as that in the circular area in all the zones. The largest
positive difference of MVD between in the elliptical area and in the circular area is in the
southern ex-tropical regions ( 0.33 m/s ), respectively followed by in northern ex-tropical
regions ( 0.31 m/s), and tropical regions ( 0.14 m/s). On the other hand, the largest positive
difference of RMSVD between in the elliptical area and in the circular area is in southern
ex-tropical regions (0.38 m/s), respectively followed by in tropical regions (0.21 m/s), and in
northern ex-tropical regions ( 0.05 m/s). Thereisno significant differencein BIASand SPD in
al the zones.

Table2. Thesameas Table 1 except for IR-LCMWSs,

IR LCMW
MVD (m/s) RMSVD (m/s) BIAS (/) SPD (m/9) NUM
CME DME | SD| CME | DME | SD | CME |DME| SD| CME | DME | SD| CME | DME | SD
5ON-50S | 342 031 | 015] 423 | 026 041 -013 | -010[ 010] 831 | -005| -023 3459 | 3081 | 608
50N-20N | 380 031 | 022] 49 | 005 115 -033 | -021] 045 792 | 010 | 040] 1206| 1377 | 626
20N-20S | 333 014 | 018] 392 | o021] 028 028 | 012] 019] 762 -018| 038] 1052| 695 | 433
205-50S | 338 033 | 014| 395 | 038 020 -012 | -003] 025| 859 | -027| 039] 1202| 1009 | 522

2.2 IR High-level Cloud Motion Winds
Figure 3 shows a monthly comparison result of infrared high level CMW ( HCMW ) and

radiosonde winds from July 1997 to June 1998 in al regions (50N - 50S). MVD and RMSE in the
elliptical areaisrespectively alittle larger than that in the circular area. SPD in the elliptical areais




0.5to 1.4 m/sslower than that in the circular area. BIAS has no significant difference between the
two aress.
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Fig. 3 ThesameasFig. 1 except for HCMW.

Table 3 isthe same as Table 1 except for HCMW. Number of collocationsin the elliptical areais
approximately 1.5 times as many as that in the circular areain all the zones. The largest positive
difference of MVD between in the élliptical area and in the circular area is in the southern ex-
tropical regions (1.22 m/s), respectively followed by in northern ex-tropical regions ( 0.25 m/s),
and tropical regions ( 0.23 m/s). On the other hand, the largest positive difference of RMSVD
between in the elliptical areaand in the circular areaisin southern ex-tropical regions ( 0.48 m/s),
respectively followed by in northern ex-tropical regions (0.29 m/s), and in tropical regions (0.27
m/s ). BIAS in the dliptical areais a little larger than that in the circular area. A little negative
difference of SPD between in the elliptical areaand in the circular areaisin southern and northern
ex-tropical regions, while alittle positive difference of SPD isin tropical regions.

Table3. Thesameas Table 1 except for infrared high level CMW.

IR HCMW

MVD (/s RMSVD (n/s) BIAS  (ms) SPD (m/s) NUM

CME DME| SD| CME| DME| SD |[CME DME | SD| CME| DME | SD|CME |DME SD

50N-50S | 6.73| 022 019| 823 | 028 024 -179 | -008| 021 2786 | -0.71 | 051| 91638 430.3 69.1

50N-20N | 710 025 023| 858 | 029 024 -229 | -011| 027| 3452 | -0.60 | 0.49| 4993 217.8 835

20N-20S | 595| 0.23 030f 745 | 027 060 -056 | -019| 024| 1509 | 016 | 0.39| 19.6 124.4 311

20S-50S | 698| 122 296 853 | 048 033| -223 | -012| 033| 2837 | -0.70 | 129| 220.9 88.1 414

2.4 Middle-level Water Vapor Motion Winds

Figure 4 shows a monthly comparison result of middle level WWMW ( MWVMW ) from July
1997 to June 1998 in all regions ( 50N - 50S). MVD and RMSE intheelliptical areaisrespectively
alittlelarger than that in the circular area. SPD inthe elliptical areaisalittle slower than that in the




circular area. A little negative BIAS is seen in al the zones.
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Fig.4 ThesameasFig. 1 except for MWVMW.

Table 4 isthe same as Table 1 except for MWV MWSs. Number of collocationsin the elliptical area
is approximately 1.5 times as many as that in the circular area in all the zones. A little positive
difference of MVD and RMSVD between in the elliptical areaand in the circular areaisin al the
zones, while alittle negative difference of BIAS and SPD isin all the zones.

Table4. ThesameasTable 1 except for MWVMWSs.

Wv MWVMW

MVD (m/s) RMSVD (m/s) BIAS(m/s) SPD () NUM

CME| DME| SD | CME |DME | SD | CME | DME | SD | CME |DME | SD | CME | DME| SD

50N-50S |8.27| 013 039| 10.02 | 019 | 053| 1.30 | -028 | 0.36| 17.30 | -058 | 0.65| 146.8 623| 10.1

50N -20N |8.28 017 | .035| 991 | 0.28 049| 132 | -025 | 062| 1832 | -049 | 093| 859 320 7.8

20N-20S |8.62 0.00 0.78| 9.91 | 0.01 112 278 | -031 | 124| 863 |-018 | 086| 166 77| 38

205-50S |8.01 0.05 068| 976 | 0.19 106 135 | -045 | 067| 1657 | -026 | 069| 443 226| 64

2.5 High-level Water Vapor Motion Winds

Figure 5 shows a monthly comparison result of high level WWMW (HWVMW) from July 1997 to
June 1998 in all regions (50N - 50S). MVD and RM SE in the elliptical areais respectively alittle
larger than that in the circular area. SPD in the elliptical areais 0.1 to 1.7 m/s (except for August
1997 and March 1998 ) dower than that in the circular area. BIAS has no significant difference
between the two areas.
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Fig. 4 ThesameasFig. 1 except for HWVMWs.

Table5isthe same as Table 1 except for HWVMWSs. Number of collocationsin the elliptical area

is approximately 1.5 times as many asthat in the circular areain all the zones. The largest positive
difference of MVD between in the elliptical area and in the circular area is in the southern
ex-tropical regions ( 0.65 m/s ), respectively followed by in northern ex-tropical regions ( 0.19
m/s), and tropical regions ( 0.16 m/s ). On the other hand, the largest positive difference of
RMSVD between in the éliptical area and in the circular areais in southern ex-tropical regions
(0.88 m/s), respectively followed by in tropical regions ( 0.30 m/s), and in northern ex-tropical
regions ( 0.17 m/s). BIASin the elliptical areais alittle larger than that in the circular area. The
feature of MVD and RMSVD in HWVMW issimilar to that in HCMW. A little negative difference
of SPD between in the elliptical areaand inthe circular areaisin southern and northern ex-tropical
regions, while alittle positive difference of SPD isin tropical regions.

Table5. Thesameas Table 1 except for HWVMWs.

WV HWVMW
MVD (m/s) RMSVD (m/s) BIAS (m/s) SPD (/) NUM
CME| DME | SD| CME| DME| SD | CME |DME | SD| CME| DME| SD|CME | DME D
50N-50S | 717 | 014 | 021] 887 | o021] 037] -053 | -007| 034 21.73| -074| 063| 7061 | 3113 | 943
5ON-20N | 761 | 019 | 020 944 | 017 | 025] -127 | -025| 032] 2014| -038] 077 4093 | 1554 | 957
20N-20S | 653 | 016 | 020] 809 | 030 | 069] 022 | 004| 039 1061 007 | 038] 1790 | 1029 | 318
20S-50S | 747 | 065 | 128] 914 | o083 | 174] -082 | -039| 149] 2580| -057| 224| 1178 | 529 | 228




3. Conclusion

Forgoing analysis leads to the following conclusion. Verification statistics between in the elliptical
area and in the circular area show that a positive difference of MVD and RMSEVD between the
two areasis seen in satellite winds. Especially the featureis outstanding in LCMWSs. In BIAS, there
is no significant difference. MSC/JMA has used the circular co-location area in place of the
elliptical co-location for comparison of satellite winds and radiosondes since July 1998. Therefore,
we need to take notice of the difference for evaluating the accuracy of satellite winds.

Appendix

International Comparison of Satellite Winds (Hamada, 1982)
The eighth Coordination Meeting on Geostationary Meteorological Satellites ( CGMS-VIII, in
Paris in March 1977) agreed on the need for international intercomparison of satellite winds in
order to assess the homogeneity and accuracy of the satellite wind vectors produced by the
Operating Agencies (OA’s). Two following forms of comparison were proposed and accepted:

(1) Type 1 Reports- Direct intercomparison between satellite winds in the areas of
overlap between adjacent satellites, and
(2) Type 2 Reports- Intercomparison with conventional data.

The inter-comparison between adjacent satellites ( Type 1 Reports ) is achieved by all OA’s
sending wind data on magnetic tape to the USA, where the co-locations are found and results
computed. The comparisons with conventional data ( Type 2 Reports ) are the responsibility of
each OA, but the results are mailed to the USA for inclusion in a coordinated report. The first
comparison took place in July 1978, and thereafter two periods each year.

A.1l. Co-location areafor comparison

The co-location areafor comparison has been changed afew times, but the latest one was proposed
at CGMS X (in Genevain March 1980 ) and was confirmed at CGMS XI (in Washington, D.C. in
February 1982). The areais defined as an elliptical co-location areaasin Table A.1.

The ellipse co-location areain this report is the same as that of Type 2 Reports Inter-comparison
with conventiona data. The regular is the followings.

a) Co-location areafor comparison.
The areais defined as the elliptical co-location area as shown the Table A.1.

b) Time
Satellite wind and its comparison ground truth observation are used within three
hours.

c) Height

Winds interpolated from rawinsondes are used as ground truth.



Table A.1. The size of elliptical collocation areafor International Comparison of Satellite

Winds by CGMS

wind level Satellite wind speed Major Axis** Minor Axis
High level and Less than 10 m/s 225 km 175 km
Mid-level wind 10to 25 m/s 250 km 140 km
(lessthan 700 hPa) | | arger than 25 m/s 300 km 100 km
Low-level wind
(700 hPato Any speed 225 km 175 km
Surface)

**The major axis must be oriented along the satellite wind direction.
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