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- UNESCO/IHP Water resources Survey
In Humid Tropic (1989-1993)
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*WCRP/GEWEX was planned, and called
participation from the world. (1987-)

«Corresponding project in Asiawas consdered
In Japan (1990-)




GEWEX

 The Global Energy and Water Cycle
Experiment is a program initiated by the
World Climate Research Programme (WCRP)
to observe, understand and model the
hydrological cycle and energy fluxes in the
atmosphere, at land surface and in the upper
oceans. GEWEX is an integrated program of
research, observations, and science activities
ultimately leading to the prediction of global
and regional climate change.

e http://www.gewex.or g/
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Objectives

Determine the hydrological cycle and energy
fluxes by means of global measurements of
atmospheric and surface properties.

Model the global hydrological cycle and its impact
on the atmosphere, oceans and land surfaces.

Develop the ability to predict the variations of
global and regional hydrological processes and
water resources, and their response to
environmental change.

Advance the development of observing
techniques, data management, and assimiliation
systems for operational application to long-range
weather forecasts, hydrology, and climate
predictions.
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ﬁ Determine the Hydrological Cycle by Global Measurements

» Model the Hydrological
Cycle and its Effects

} FPredict Response to
Environmental Change

» Improve Observing
Techniques and Data

Energy and Water Cycle Assimilation Systems




GEWEX PROJECTS

Hydrometeorology
Projects

= GEWYEX Americas Prediction
Praject {GAPP]

- Baltic Sea Experiment
(BALTEX)

« GEWEX Asian Monsoon
Experiment [GAME)

« Large-5Scale Biosphere-Atmosphere
Experiment in Amazonia (LBA)

- Mackenzie GEWEX Study (MAGS)

- International Satellite Land-Surface
Climatology Project (ISLSCP)

« Global Funoff Data Centre (GRDC)

» GEWEX Cloud Zystem Study
(GCSS)

« GEWEX Global Land/Atmosphere
aystemn Study [(GLASS)

- GEWEX Atmosphere Boundary
Layer Study (GABLS)

- International Satellite Cloud Climatalagy Project (ISCCP)
- Surface Radiation Budget (SRB) Praoject

- Glabal Water vapor Project (GvaP)

- Glabal Precipitation Climatology Praject (GPCP)

» Global Aerosol Climatology Project (GACE)

= Baseline Surface Fadiation Metwork (BSRE M)




Mgﬁ:: ; Eﬁ EGESF; o Baltic Sea Experiment
(BALTEX)

.

L
LS

@ GEWEX Asian

Monsoon Experiment

4

GEWEX Americas
Prediction Project (GAPP
.~ (GAME)
. -
Large Scale ,. :
' b Coupling of the
Biosphere-Atmosphere .
E:qpeﬁment in Amgmnia Tropical Atmosphere
(LBA) and Hydrological Cycle
— (CATCH) Y
i Murray-Darlin.fg Basin
' A SRRt Water Budget Project
5| S (MDB)
,-g' e Qemsmmu _
l§ ;éﬁmengieuﬂ eg,.,...a._ﬂpgex |+ GEWEX HYDROMETEOROLOGY
i @mﬂi""‘ | PANEL (GHP)
| nhttp://www.usask.ca/geogr aphy/M AGS/GHP/ghp.html

_._-.-'.:'HAGS. Qs.l;meﬂbaf[‘msﬁ :-.._:
Bey seme: |+ Continental Scale Experiments (CSES)

Gmﬁ-&lbnrln

CRERRIRS e oy e




GAME

e Asapart of the Global Energy and W ater cycle
EXperiment (GEWEX), the GEWEX Asian
M onsoon Experiment (GAME) 1s being
Implemented to understand the role of the Asian
monsoon in the global energy and water cycle
and to improve the ssmulation and seasonal
prediction of Asian monsoon patterns and
regional water resources.

http://www.ihas.nagoya-u.ac.j p/game/index.html



Tounderstand the role
of Asian monsoom

in the global energy
and water cycle

OAME Acrchive
Intormation
Merwork (GAINY

Process Study
- Tropical
MOMSO0N TEgion

- Tibetan Plateau
- Hum-He Raiver
- Siberia

The seasonal
forecasting of
monsoon rainfall
and water resources

N Monsoon Asia

Advanced data assimuilation scheme
A4DDA combined with numerical weather
prediction models including
macro-seale hydrological models
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Model Coupling, Downscaling, and

Water Resotirces Applications

Water resources
Water Resoutrces manag cment dgen cies

Applications
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Why do we need meteorological

forecasting for water resour ces?
TLH >TD-I-TC-l-TU
T, : leading time by hydrological forecast
Ty : timefor data collection
T.: timefor calculating forecast
T, : timefor utilization of the forecast
T, <Propagation/Travel Time of Water
¢ TLH+TLI\/I >TD +TC+TU
T, : leading time by meteor ological forecast



How much time do we need to

utilize the for ecast infor mation?
Tl i it L
for storm drainagein cities. 30 minutes?

for flash flood warning: 3 hours?
— —>Nowcast

for reservoir operation for flood: 24 hours?
— 2>Weather forecast

for reservoir operation for drought: 3 months?
— —>Seasonal forecast

for planning of infrastructure: 30 years?
— —>Climate ssmulation considering global war ming
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(as of May, 1997) [ GAME-T Chao Phraya Time Table J by 1.OKI
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 Observing Stations in GAME-T/Thailand GAME-T/Thailand/Chao Phraya
S p— ; SARRYR 7;| Observing Stations

JAIREr=22

e

L] -
|:_ 7 i 17
E 1 - | — F o
| . . r I

e

{

T
R

W IR

e
DO

o
3

‘#
8- ",‘! 3 v ~
AN

&

tht:
i ¢

L2k
e
N

By

B . —
|
14° 0 gg
TMD Scnde

>
u““"*t}_f
\,.,—.._»_’

0 100 200 |3m

# TMD Rain =tc. il & - \
"';‘_"_"nu:fn.m & RID Discharge .‘E
D Bawin Sands v BRRAA Rain ? 1
= BHRAA Hain

Jr Flux/2us
= RID Dimcharge - -

& RID Emain 12

—r—ladar dztm QS" 1Uﬂﬂ 1U2ﬂ
O THMD Surfaom Mot . I
— km !

104" 106" 108" [TERd Feo 25 15:01] by ok ]
0 100 200







B s L

WEARTHER RADAR WSR 174 C
OUPERATE UN 25 FEB 1382
TYPE UF RADAR
FREQUENCY S600 wuz

vl | | T |

i R



Recent Achievement [1]

e CD'ROM p u b I |S h Ed '~' ROM CD-ROM

| 4 [} 4 N-:] 1

GHME
‘Snapshot’ of |

GAME-T database oy P
at June 2002. TfaPn‘w/

— Contains more then
8000 files (620MB)

— Please take one!

Datarel
Edited by Dr. Ta i (11§, Uriv, of Tekye. Jopon)

rurhi NGCATA.
i Ernmnlede dhiEFEE

Yersion 1
(2002 Spring)



DataCenter Top Page

GAME-T Dataset

GAME-T >> DataCenter (Current Fosition)

Navigation

Choose Link!

GAME-T TOP

Documents
DATA

o Field

o Sonde

o Routine

o R/S

o Satellite

Data

Related Links
Maps
Obs. List
Confact
Perzons

Original Data
Files (3 aWE-T

Data Contents

Field Observations
Flux observations at paddy field and forest, Experimental Bagin Observation and
Soil Moisture Measurement

Sonde Observations
Rawinzonde enhanced observation etc.

Routine (Station) Observations
Routine Obs. Data (Rainfall, Air Temp., Wind Velocity, River Discharge etc.) by
local authorities, including both routine and radar observation.
2002 Aug. 3-9 RID daily river discharge 1980-1994

Remote Sensing
Remote sensing activities other than satellite observation.
2002 Jun. 10-11 : GPS Observation datacenter opened

GAME-T
DataCenter

AME

What's
New

COct. 8, 2002
New Item :
Original data
files provided
by each
orgnaization
and/or
researchers.
Opened only for
GAME-T

members.

Oct. 7, 2002
Errata
Correction :
The zapped
archive of daily
discharge file
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Recent Achievement [2]

e New DB Server
was installed in
NRCT, Thailand

— Maintained by
NRCT’s staff

— Contents are the
same as that of
Univ. of Tokyo's
Server (rsync)

 GAME-T PROJECT
http://game-t.nrct.go.th/ GAME-T/



Discussionsfor GAME-T?2

GAME-T Workshop in Petchaburi (Mar. 2000)
GISP In Tokyo (June 2000)

Omkol meeting (August 2000)

GAME-T Workshop in Phuket (March 2001)
GAME Conferencein Nagoya (October 2001)
GAME-T Workshop in Chiang Rai (Oct. 2002)
.... and other domestic meetings



GAME-T?2

* Program-project framework (multi-funding)
from a few countries will be implemented.

—Japan: MEXT/RIHN, JST/CREST, JAMSTEC,

NASDA, JICA, Thai: MOAC, NRTC, USA: NSF...

 Related programs:
— CEOP (IGOS)
— GLASS, GCSS, WRAP (GEWEX)
— WWDR, WWAP, HELP, IHP, PUBS(UNESCO)
— IGBP?
e Timeframe:

— | TP 2years, Apr 2002-Mar 2004 (GAME-2)
— + 3years, Apr 2005-Mar 2008 (GAME isover)



Scientific Objectives of GAME-T?2

* Promote hydrometeorological sciencein
Tropical Southeast Asia
— Numerical modelings
— Satellite data assimilations
— Data sharing and communications

o Social application of the latest scientific
achievements
— Advanced hydrometeor ological monitorings
— Comprehensive water resour ces assessments
— Integrated water resources management



Continuation from GAME-T

GAME-T Workshop once a year

Flux measurements at: Kog-Ma, Pan Khum
Watershed, SiSamrong, Shkhothai paddy field,
teak forest, cassava, and EGAT tower

Raingauge network in MaeCham river basin
Radar observations

Radiometers

GPS stations

Royal Projectsand new Thai project
AVHRR & MODISdatareceiving

+CEOP rawinsonde & wind profiler




Research Topics|I]

~ * Comprehensive study on the decr ease of &
~ dischargein the Chao Phrayariver basin

‘ yact of rainmaking on regional
. Irtigatio control/integrated water
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Water Balancein Chao Phraya River B
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[ 1 : Annual Rainfall (average of 9 rainfall stations)

mm : Annual Evapotranspiration

: Annual Runoff at Nakhon Sawan (C2)



Water withdrawals by each sector in Chao Phraya River Basin
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Interannual Variation in Thailand
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Rainfall Anomaly Prediction 12 months ahead EREICEEESNE

Predicted Rainfall Anomaly (12 months-ahead)
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Rainfall Prediction

Predicted rainfall for 12 months ahead (Testing)
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and Hydrometébfbiﬁgical Studies

nd Southeast Asia
Oraanized DY

. 9002 Worksho "::bﬁ,’GAmE._'T
: in Thailand. @

National Re,sea?::h Council_of Thailand
Janan Sub-Committee for GAME-Tropics

09-31 October 2002
| pesort Hetel.Chiangrai. Thailand

2002-10-29 10:35



Recommendations (1)

e Capacity building in scientific research Is
one of the most important aspects of the
project. More opportunities should be given
for not too old (young) researchersin Thai,
Japan, and other participating countries,
opportunities such as exchange scholar,
visiting program, participation to scientific
conferences, and field survey.

 Theformation of'a new research group
consists of not tooold (young) scholarsin
Thalland with strong leadership isrequired.



Recommendations (2)

e Further exchange of data and sharing
Infor mation & 1dea should be promoted.

 Publication of atextbook-summarizingthe
latest knowledge about the hydro-
climatolegy. in‘the South-East Asia will
contributefor it.

o EXxisting facilities, such as GAME-T or

monsoon study related mailing list.-both in
Thal and Japan, should be utilized wisely.



Recommendations (3)

« Application of the latest scientific knowledge
to human dimension should be encouraged.

 Onepossibletarget could betheinvestigation
of the * Scientific Basis for Hydro-
meteorologieal Warning System™ in short,
medium, and longr anges forflood and
drought management with the basic
understanding of Asian_Monsoon System

and the latest technology of monitoring and
modeling.




Summary

« GAME-T Databaseisthere:
http://game-t.nrct.go.th/ GAME-T/

How to utilize the data should be
described through this seminar:

— theory
— observation and data
— analysis and phenomena
— modeling and prediction
* New research opportunities under
GAME-Tropics/Phase | |!
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