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A usage of wind data derived from GMS in the upper tropics
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Abstract

A usage of wind data derived from satellite pictures is proposed to improve the objective
analysis of the wind in the upper tropical troposphere.

The vertical wind profile observed by RAWIN sonde is expanded by the 16 eigen functions
which had been used in the JMA initialization scheme of the global spectral model. In our paper,
the first and second vertical modes are removed from the observed wind profile and the new wind
profile is composed by the remaining 14 eigen functions. The resultant wind data are compared
with the satellite wind data located within 150km of the station. The Root Mean Square between
the new wind data and satellite wind data is less than that in a conventional way.

The accuracy of the proposed way does not depend on the level assignment of satellite wind,
i.e. at 200mb or 250mb. It follows that a proposed way to use the satellite wind data leads to
better assessment. A proposed way includes an idea that it is a possible technique to take
advantage of the numerical prediction not only in quality control, but also in the process of

derivation for higher assessment of satellite wind.
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Figure 1 Regional distribution of data in the Data
@ Shows observatory and digits mean

Group I.
the number of sample in the observatory.
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Figure 2 Frequency distribution of satellite-derived
wind in Data Group I .
The rank of the wind is divided by 2.5m/sec. The
right and left figures indicate the zonal and meridi-
onal wind, respectively.
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Figure 3 Regional distribution of data in the data
Group II. @ shows the observatory, and
figures represent the number of sample.
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Figure 4 Vertical profile of functions used. Digits

near the line correspond to the vetical modes in the
paper. Horizontal axis includes a factor with the
thickness of layer in which functions are defined.
Logarithm of sigma level are used in the vertical
axis. Digits in the right and left side show the

sigma value.
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Table 1 The coefficients of expanded functions in Data Group I .
Test-1 shows the variation of coefficient with the wind error of 4.5
m/sec at 14th, 15th and 16th sigma levels.
Test-2 shows the same as Test 1, except for with the wind error of
4.5m/sec at 14th sigma level, 9.0m/sec at 15th sigm level and 13.5

m/sec at 16th sigma level.

S U—p5 V-5 Test-1 | Test-2

T-F | F 8y HERE| ¥ ¥y | EEE
1 —31.8 89.8 —12.5 56.1 65.7 139.5
2 21.4 88.7 7.8 36.9 —16.7 64.1
3 11.3 41.0 3.7 17.3 —13.1 —8.8
4 —6.8 37.1 —2.2 16.9 2.3 3.8
5 -3.9 10.6 1.8 7.8 5.7 0.0
6 —4.1 23.4 0.8 13.0 —2.6 —1.4
7 —3.9 21.7 —-1.9 8.4 2.6 1.7
8 14.3 20.5 2.4 11.5 —3.2 —2.2
9 4.0 17 .4 —5.2 12.3 3.2 2.3
10 —0.9 25.3 0.5 14.1 —2.4 —1.8
11 5.2 14.8 —1.4 10.1 2.2 1.6
12 17.7 34.9 —3.5 16.0 —1.6 —1.2
13 —36.6 34.8 4.2 20.3 1.1 0.8
14 —41.8 49.4 —-0.7 28.3 —0.6 —0.5
15 3.5 19.8 —2.2 18.1 0.1 0.1
16 —13.2 13.6 —-3.0 11.6 0.0 0.0

Table2 Root Mean S
columns represent

column indicates the vertical mode of removed function. Lowest line shows

uares between satellite-derived wind and observations. The second and third
?QMS of zonal and meridional wind components in five experiments. The last

MS in the present

way.

RMS of RMS of R EBEICT S
U-wind V-wind SATE A B
error error DIREE—F

EXP-1 5.7 4.4 1

EXP-2 4.3 4.0 1, 2

EXP-3 4.5 3.9 1, 2, 3

EXP-4 5.3 4.0 1, 2, 3, 4

EXP-5 5.8 4.2 1, 2, 3, 4, 4

BAEDITE 5.4 4.3
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Table 3 Root Mean Squares between satellite-derived wind and observations in Data

Group II at 200mb and 250mb.

BERBEE #EEIEE
200mb 250mb
WS | EdbEs HaeHE Wk | EEdbERS HMEHE
Hg—-1 5.78 «5.07 7.69 4.86 5.08 7.03
Hig— 2 5.45 4.68 7.19 4.49 4.70 6.50
HiEg—- 3 4.54 4.44 6.34 4.51 4.69 6.50

Mt E

. Resultant wind of zonal and meridional components.

H# — 1 : Comparison of satellite-derived wind with observations in a conventional

way.

-2

. Comparison of satellite-derived wind with observations which are through

the vertical interpolation, i.e pressure to sigma and then sigma to pressure.

H#—3

way.

. Comparison of satellite-derived wind with observations in the proposed
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Figure 5 Root Mean Squares in every assigned regions.
Horizontal and vertical bars show the zonal and
meridional components of the wind, respectively.
White and black bars indicate RMS in the present
and proosed techniques, respectively. Figures
mean RMS values.
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