A CLIMATOLOGICAL AND HYDROLOGICAL DATABASE IN TROPICAL ASIAAND
ITSAPPLICATION TO THE NUMERICAL EXPERIMENT ON THE IMPACT OF LAND
USE CHANGE ON RIVER DISCHARGE OF CHAO PHRAYA RIVER, THAILAND

12 3 4 5,6,2 7
Yasushi AGATA, Wonsik KIM, Shinjiro KANAE, Taikan OKI and Katumi Musiake

153-8505 61
2 X (JST-CREST)
4
153-8505 61
5 602-0878 335
6 153-8505 6-1
! 153-8505 61
GAME-Tropics
WWW
CD-ROM
11 km?
SiB2-paddy

Key Words: Hydrological dataset, Chao Phraya River, Water resources, Land use change, Tropical Asia

1 GAME-T
GAME-T
3,4)
(1) GAME-T
(2) GAME-T
GAME
)
GAME-T 1998 4
1990 eric 3 op Intensive Observing
GAME(GEWEX Asian Monsoon '
Experiment) ¥ GAME-T(T 5
Tropics  )?
GAME
GAME



2.

2000

6.7)

2000
Internet
(http://hydro.iis.u-tokyo.ac.jp/ GAME-T/GAIN-T/index.html)
2002 6
Version 1 CD-ROM
8 TE" B4" 80" 86" 102" 10B" 194" 120" 126"
-1 GAME-T
(3)
GAME-T
GAME-T -1 GAME-T
SiB2-paddy®”
GAME-T SiB2-paddy 1595 o
( ) 1998-2000 34*
3 1998-2000 83*
( ) 1995-1999 617*
*ox 1995-2000 29
1998 201
GAME-T 3 1998 35
1995-2000 56
B 6 1998 9
GAME-T Version 1 1998 ! s .
GAME-T ( ) 1994-98 11*
1998 IOP -
**=19908 10P 3
GAME-T
( )
10P
-1 -1 ©)
GAME-T
(2
Internet
CD-ROM 9
GAME-T 2002 (
Internet IP) 400 500
WWW (World Wide Web)
HTML 3.
HTML WWwW
(Ssl,cal ) 1)
Internet
CD-ROM 8) GAME-T



E98°

E101°

N20°

N15e

Nakhonsawan

m Paddy
Crop
m Forest
-2
T S= (C4 grassand)
O=
( -2 )
-2
110569km?
1200mm
180mm
1975 1990
( -3

10)

@)

Land Surface Model, LSM

Annual Runoff (mm) at Nakhon Sawan

400

350

300

250

200

150

“\l ¥

WM

100

50

Annual Mean Height of Runoff (mm/year)

1972 1

:earH - - h
siB2®Y BATSY?
SiB2
SiB2
( -49)
(
-4b
SiB2-

11

-3
® Kim ”
) SiB2
SiB2-paddy
(3)
13)
Paddy
-2
x 1
ISLSCP Initiative Dataset™(
)
SiB-paddy
ISLSCP

1

ISLSCP

1987 1988




500 500

@ IE-SiB
a 400 m 400 H-SiB
§ 300 G-SiB
= W-SiB
200
% IE-Obs
E 100 H-Obs
= 0 G-Obs
£ W-Obs
100 -100
200 -200
0 6 12 18
Day of time (hour)
-4 SiB2(a)  SiB2-paddy(b)
@ ( ) ( ) (b)
SiB2 ' Tc.)?-s _Cm
Sellers - = YRR
19) Sellers
J
(4)
SiB2-paddy
ISLSCP JEIEE L
-5 .
Q SiB2-paddy(Ctrl )
1987 1988
Sirikit Bhumibol 6 ISLSCP
1987 1988
Ctrl
QN 2
2R, 2R 1
3
Q
Q=Q\ +2R, - 2Rout A3,P1,P3 A=agriculture, P=paddy
Q( ) SiB2- paddy cu
5 SiB2-padd
Q=175mm/yr SiB2-Paddy .
162mmiyr  10% i
. Ctrl P1L A3 P3
SiB2-paddy A3 P3
P3 Citrl 180mm/ 100mm/
45%

()



Ctrl A3

wn
wn

wn
wn

wn
wn

P1

S|S
S|S
S|S
-6
-2 T=
S= (short grass, C4 grassland), A= P= Ctrl:
A3: P1
P3:
(A3 P3 )
P1 P3
Ctrl P1
A3 P3
Cdgrasdand( -5 S )
grassand
GAME-T
KogMa
19 Tak
17) _6

KogMa

Il Obs [ [Ctrl [TIP1 FFAA3 FiaiP3
input/output (mm year™)

500
11225/1224 = |
400
i R
300 —
—~ 1 T
< 200 E —
8 100 ] |
> o E J
€ " Ti146/906
é 400 |
@© 300 saEul
(&)
% 200 ) |
e D7 [l
—_ 0 - r .|
% 400 {80/318
; 300
200 =
100
ol W mers "o
-7
[1]
(2]
(3]
4,
GAME-T
1995
Kanae 9

1975



GAME-T

1996 98

(1999 2001 )

1) Yasunari, T.. GEWEX Asian Monsoon Experiment
(GAME): Current Status and Implementation. A
Report to GEWEX SSG, Hamburg, Jan. 6-10, 1997
(available at http://www.ihas.nagoya-u.ac.j p/game/
info/current-status.html)

2) GAME I

vol.7, pp.583-586, 1994

3) GAME-T ,

, 202, 271-301, 2002

4) GAME-T Review Group: Activity review of GAME-T,
GAME Newdletter, No.3, 1-11, 2001 (available at
http://www.ihas.nagoya-u.ac.jp/game/pdfs/

GamelL etter_3.pdf)

5) Yasunari, T.. GAME Intensive Observing Period under
way. GEWEX News, Vol.8, No.2, pp.8-9, 1998
(available at: http://www.gewex.com/may98pg8.html)

6) : : : , 2000:

SiB2 ,
, 44, 175-180

7) Kim., W,, Arai, T., Kanae, S, Oki, T. and Musiake, K.:
Application of the Simple Biosphere Model (SiB2) to
a paddy field for a period of growing season in
GAME-Tropics. Journal of the Meteorological Society
of Japan, vol. 79, pp.387-400, 2001.

8) Agata, Y. ed.. GAME-T Dataset CD-ROM \ersion 1
( 2002 Spring ). GAME CD-ROM publication No.4,
Tokyo, 2002

9) Kanae, S., Oki, T. and Musiake, K.: Impact of
deforestation on regional precipitation over the
Indochina Peninsula. Journal of Hydrometeorology,

ABSTRACT:

Vol. 2, pp.52-70, 2001.

10) Tantham, N., Boonyawat, S. and Udomchok, W.:
Impacts of land-use development on water balance of
Chao Phraya River basin. Proc. the second Int. Sudy
Conf. On GEWEX in Asia and GAME, Pattaya,
Thailand, pp.295-298, 1995.

11) Sdlers, PJ., Randall, D.A., Collatz, GJ., Berry, JA.,
Field, C.B., Dazlich, D.A., Zhang, C., Collelo, GD.
and Bounoua, L., A revised land surface
parameterization (SiB2) for atmospheric GCMs. Part
I: Model formulation., J. Climate, Vol. 9, pp. 676-705,
1996

12) Dickinson, R.E., Henderson-Sellers, A., Kennedy, P.J.
and Wilson, M.F.: Biosphere-Atmosphere Transfer
Scheme (BATS) for the NCAR community climate
model, NCAR Technical Note: NCAR/TN-275+STR,
p. 69, 1986.

13) Kim, W, Agata, Y., Kanag, S., Oki, T. and Musiake,
K.: Hydrologica simulation by SiB2-Paddy in Chao
Phraya river basin, Thailand, Soil-Vegetation-
Atmosphere Transfer Schemes and Large-Scale
Hydrological Models, Dolman, H., Pomeray, J., Oki, T.
and Hall, A. eds. , IAHS Publication, 270, pp.19-26,
2001

14) Meeson, B.W., Corprew, FE., McManus, JM.P,
Myers, D.M., Closs, JW., Sun, K.J., Sunday, D.J., and
Sellers, P. J.: ISLSCP Initiative I-Global Data Sets for
Land-Atmosphere Models, 1987-1988. \Volumes 1-5.
Published on CD by NASA (USA NASA GDAAC
ISLSCP 001 USA NASA GDAAC ISLSCP 005).,
1995

15) Sellers, PJ,, Los, S.O., Tucker, CJ., Justice, C.O.,
Dazlich, D.A., Collatz, GJ. and Randal D.A.: A
revised land surface parameterization (SiB2) for
atmospheric GCMs part 11: The generation of global
fields of terrestrial biophysical parameters from
satellite data. J. Climate, Vol. 9, pp. 706-737, 1996

16) Tanaka, K., Takizawa, H., Tanaka, N., Kosaka, I.,
Yoshifuji, N., Tntansirin, C., Piman, S., Suzuki, M.
and Tangtham, N.: Transpiration over a hill evergreen
forest in Northern Thailand in the late dry season is
large. J. Geophys. Res., Submitted

17) Toda, M., Nishida, K., Ohte, N., Tani, M. and
Musiake, K. Observation of energy fluxes and
evapotranspiration over terrestrial complex land
coversin the tropical monsoon environment, J. Meteor.
Soc. Japan, 80, 465-484, 2002

The authors arranged Southeast Asian hydrological and meteorological datasets collected in GAME-Tropics

(GAME-T) project and published them

through WWW and CD-ROM

(Contact Address:

agata@iis.u-tokyo.ac.jp). Using this dataset and a revised land surface model (SiB2-paddy), a set of runoff
simulation experiments was carried out for Chao Phraya River, Thailand. Each experiment corresponds to
land-use change from grassland to cropland or rice paddy field. The results indicated that |and-use change
from grassland to cropland would decrease runoff to downstream. The decrease of river water at downstream
reach will occur without any irrigation water withdrawals.
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