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+ Anthropogenic
14 Climate Models
58 Simulations

natural　
5 Climate Models
19 Simulations



Anomalies (%) of 
the global annual 
time series 
(1961 to 1990)

Changes in heavy precipitation frequencies >> Changes in precipitation totals

Observed trends for 
1951 to 2003 in the 
contribution to total 
annual precipitation 
from very wet days



Spatial pattern of the monthly 
Palmer Drought Severity Index 
(PDSI) for 1900 to 2002.

Area 
affected 
by drought 
increase.

PDSI: a prominent index of drought and measures the cumulative deficit in surface 
land moisture by incorporating previous precipitation and estimates of moisture 
drawn into the atmosphere into a hydrological accounting system.



Extreme Weather Events 
in late 20th century, human contribution, and future trend

> 90%

> 66%

> 66%



Change in the mean annual range of precipitation: 
]1976 to 2003 minus 1948 to 1975 periods (mm per day).

Monsoon Rainfall
increase or decrease ?



WE NEEDWE NEEDWE NEED
SCIENCE AND TECHNOLOGY,SCIENCE AND TECHNOLOGY,SCIENCE AND TECHNOLOGY,
COOPERATION FRAMEWORK,COOPERATION FRAMEWORK,COOPERATION FRAMEWORK,
AND PEOPLEAND PEOPLEAND PEOPLE. . . 
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Heavier Rainfall
in Smaller Area

Impacts of the Global Warming on the Water Cycle

Bigger Annual Variation

Number of Heavy Rainfall Events 
（CCSR-NIES-JAMSTEC）



Storage LayerStorage Layer

File System LayerFile System Layer
Data Management LayerData Management Layer

•Storage Management System
•Power management System

•DBMS

A Prototype of Data Integration and Analysis A Prototype of Data Integration and Analysis 
Application LayerApplication Layer

•Data Manager
•Data Navigator
•Meta Data Manger

•Visualizer(w display wall)
•Discovery Work Flow Assist
•Data Quality Manager

Common SoftwareCommon Software
•Data  Transformer
•Data Crawler
•ETL

satellitesatellite simulation landland oceanoceanoperational networkoperational networkprojectproject

User Apps. User Apps. User Apps. User Apps. User Apps.

Tape 
Library

Disk 
Array

GEOSS Asian Water Cycle Initiative (AWCI)
Data Integration



Centralized Data System

General Circulation Model

DHM

DataData
AssimilationAssimilation

Improved Improved 
Initial Initial 

ConditionCondition

Regional/Meso Model

SocioSocio--Economic  DataEconomic  Data

Improved Improved 
PredictionPrediction

Global Data to Local Information 

DataData
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Satellite data

In-situ data

Improved predictionImproved prediction

0

500

1000

1500

2000

2500

3000

7/8.1z 7/9.1z 7/10.1z 7/11.1z 7/12.1z
2002

di
sc

ha
rg

e 
[m

3 /s
]

Optimized rules

Outflow eq. 0

Outflow eq. inflow

Flood 
Peak 
Reduction

Evacuation 
Instruction



A Global Earth Observation System of Systems
GEOSS



GEOSS
Asian Water Cycle Initiative

(AWCI)

1st GEOSS AP Symposium, Tokyo, Jan. 2007

To promote integrated water 
resources management by 
making usable information 

from GEOSS, for addressing 
the common water-related 

problems  in Asia.

・A River Basin of Each Country
・Observation Convergence

・Data Integration

Uniqueness

・Interoperability Arrangement

・Capacity Building
・Open Data & Source Policies

・Early Achievements

1st Asian Water Cycle Symposium, Tokyo, Nov. 2005

1st Capacity Building Workshop, Sep. 2006

1st Task Team Meeting, Bangkok, Sep. 2006

2nd Asian Water Cycle Symposium, Tokyo, Jan. 2007

1st International Coordination Group Meeting, Bali, Sep. 2007

3rd Asian Water Cycle Symposium, Beppu, Dec. 2007



BangladeshBangladesh

VietnamVietnam

LaosLaos

PhilippinesPhilippines

MongoliaMongolia

Sri LankaSri Lanka

PakistanPakistan

IndonesiaIndonesia

MyanmarMyanmar

CambodiaCambodia

ThailandThailand

JapanJapan

KoreaKorea

BhutaBhuta
nn

IndiaIndia

UzbekistanUzbekistan

MalaysiaMalaysia

ChinaChina
NepalNepal

GEOSS Asian Water Cycle Initiative (AWCI)
17 River Basins for Initial Demonstration



TOWARD SOUND DECISION MAKING TOWARD SOUND DECISION MAKING TOWARD SOUND DECISION MAKING 
ON WATER RESOURCES MANEGEMENT ON WATER RESOURCES MANEGEMENT ON WATER RESOURCES MANEGEMENT 

IN ASIAIN ASIAIN ASIA---PACIFIC REGIONPACIFIC REGIONPACIFIC REGION

documenting the variationsdocumenting the variationsdocumenting the variations
documenting the societal issuesdocumenting the societal issuesdocumenting the societal issues
summarizing the onsummarizing the onsummarizing the on---going and planed adaptationsgoing and planed adaptationsgoing and planed adaptations
realizing endrealizing endrealizing end---tototo---end approachesend approachesend approaches
providing usable information for effective adaptationsproviding usable information for effective adaptationsproviding usable information for effective adaptations

building capacitybuilding capacitybuilding capacity

STEP FORWARD!STEP FORWARD!STEP FORWARD!


