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Fig.1 Radio-sonde stations that was assimilated
for this study in June 1998. Upper: 00 UTC,
Lower : 06 UTC. The distribution patterns for 12
UTC and 18 UTC are roughly the same with that
of 00 UTC and 06 UTC, respectively. Open circles
show radio station data derived by GTS network,
while closed circles are off-line data.
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Table 1 Difference between Snow-Run, Control-Run and GAME reanalysis Ver.1.1.

Satellite—Run Control-Run GAME Reanalysis V1.1
Assimilation Scheme 0T (Optimum 0I (Optimum 0I (Optimum
Interpolation) Interpolation) Interpolation)
Resolution T213 level 40 T213 level 40 T213 level 30
GAME-IOP radio—sonde Used+ Used -+ Used
Over China (Tibet, North | SCSMEX (South China) | SCSMEX off-line
and Middle China) North India (wind) North India (wind)
Soil Temperature Forecast-Forecast Forecast-Forecast Climatology
Cycle Cycle
Snow Kurino (2001) Snow analysis using Climatology
SSM/1 snow depth SYNOP snow depth
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Fig.2 A sample of snow data distribution
used for (a) Satellite Run, (b) Control Run,
and (¢) GAME Reanalysis Ver.1.1. The
observed time of each map is 1 April 1998.
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Fig.3 Time series of mean snow depth over (a)
Eastern Tibetan Plateau, and (b) Western Tibetan
Plateau from 1 April 1998 to 30 June 1998. Closed
circles (Kurino) mean snow data for Satellite Run
and open squares mean climatological snow for
Ver.1.1.

overlapped by open squares.

Open circles for Control Run are
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Fig.4 Time series of ground temperature averaged
over (a) Bastern Tibetan Plateau, and (b) Western
Tibetan Plateau from 1 May 1998 to 31 May 1998.
Closed circles denote result of Satellite Run,

while open circles denote that of Control Run.
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Fig.5 Same as Figure 4 except for canopy

temperature.

MEERECIIENTENATEY, HESOERNLL
o,

3. 2 MEEISVIR

Fig. 6i%, HMIXRBmOBTEA TS v 7 ADM5H1E 1D
ISHE COFHEE (1A4E) THD, BEDOLD,
(d) (B O ECMWF RED FRE O A bR LT,
ECMWF TIIHESHERIL, HAaSR - HEESHLE
bEAL TR, AT —F & GAME BT —& ©
8o w»W Tk, & H A (2001),
al. (2001) ZBFIZE T,

Fig. 6 Ci%, MTBILLMEET, BEHEITH X
HBEWTIFIEFEY 2 %R LT3, Control Run (a) &
Ver. 1. 1(b ) (XiFIER /=34 % LT 5, Satellite
Run(C) 1%, F<y bEEEB LIORLWLK, T2 =
NVERTERAT 2 v 7 APRFEHITELS 2->TW 5,
—FT, RYTDZF v Ak Control &b L
THLLAR>2TWDE, Zhix, MSnX A I 70E&E

Yatagai et

— 144~



Surface Sensible Flux 1_16 May 1998
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Fig.6 Distribution of the surface sensible heat flux averaged from 1 to 15 May 1998 derived by
(a) Control Run, (b) GAME Reanalysis Ver.1.1, (¢c) Satellite Run and () ECMWF operational.
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Fig.7 Same as Figure 6 except for the surface latent heat flux.
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Surface Sensible Heat Flux May 1998
(a) Eastern Tibet (90E-105E:28N-38N)
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Fig.8 Time series of the surface sensible heat flux from 1 to 31 May 1998 over (a) Eastern
Tibetan Plateau and (b) Western Tibetan Plateau. Open circles, open squares, and closed

circles are Control Run, Satellite Run, and GAME reanalysis Ver.1.1, respectively.
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Fig.9 Same as Figure 8 except for the surface latent heat flux.
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Evaluation of Hydrological Circulation over Asia Using Fine Resolution Four Dimensional
Data Assimilation Products (GAME reanalysis)
— An Impact Study of Satellite Snow Information—
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Synopsis

The GAME (GEWEX Asian Monsoon Experiment) reanalysis data ver.1.1, which includes special radio sonde
observation from April to October in 1998, is currently used for various kind of hydrological studies over the Asian
Monsoon region. However, climatological snow and snow information were used to make the GAME reanalysis
ver.1.1. This study shows the impact of using observed snow information by satellite (satellite-run) instead of
climatological snow as a boundary condition of the four dimensional data assimilation system used for making GAME
reanalysis data set.

The results show considerable reducement of ground temperature, canopy temperature and sensible heat flux with
the satellite-run. Over the Western Tibetan Plateau, sensible heat flux by estimated satellite-run is almost half amount

of that of control run using climatological information.

Key Word: Hydrological Cycle; Climate Variation; Asian Monsoon; Four Dimensional Data Assimilation

— 148 —



