
GEOSS Water Cycle Integrator (WCI)

a proposal based on the experiences 
through 

Coordinated Enhanced Observing Period (CEOP) of WCRP/GEWEX
and

GEOSS Asian Water Cycle Initiative (AWCI)
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Global Water Availability RiskGlobal Water Availability Risk

Vorasmairty et al Nature 2010
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Climate Change Impacts by IPCC AR4Climate Change Impacts by IPCC AR4
Africa: By 2020, between 75 and 250 million of people are projected to be exposed 

to increased water stress. 

Asia: By the 2050s, freshwater availability in Central, South, East and South-East 
Asia, particularly in large river basins, is projected to decrease. 

Australia and New Zealand: By 2030, water security problems are projected to 
intensify in southern and eastern Australia and, in New Zealand, in Northland and 
some eastern regions. 

Europe: Negative impacts will include increased risk of inland flash floods and more 
frequent coastal flooding and increased erosion. 

Latin America: Changes in precipitation patterns and the disappearance of glaciers 
are projected to significantly affect water availability for human consumption, 
agriculture and energy generation.   

North America: Warming in western mountains is projected to cause decreased 
snowpack, more winter flooding and reduced summer flows, exacerbating 
competition for over-allocated water resources.
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Heavy Precipitation Events: Frequency increases over most areas

Anomalies (%) of the global annual time 
series defined as the percentage change of 
contributions of very wet days from the base 
period average (IPCC AR4, 2007).
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Monthly Palmer Drought Severity Index (PDSI)
(IPCC AR4, 2007)

Area affected by droughts increases
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Projected changes 
in extremes

It is very likely that
heavy precipitation
events will continue to
become more frequent.

IPCC AR4IPCC AR4

It is likely that area 
affected by drought 
increases.
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Water Cycle Integrator

Comprehensive Approach to Issues at Present and in Future 
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Integrated & Coordinated Approach 
for Societal Benefit Creation

A CoP of CoPs 

CEOS Leadership on Integrated Satellite Observation of Water Cycle 
in Coordinating with 

Atmosphere, Ocean, Cryosphere, Ecosystem, Carbon, Agriculture & Forestry

(Richard H. Moss, et al., Nature, 2010)
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JAXA Operating and Planned
Satellites/Missions GCOM-C
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(JFY2013)
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TRMM/PR
(1997/11)
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KIZUNA

KIKU-8GCOM-W

Earth CARE
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NASA Operating Missions (International Collaboration)



www.nap.edu/catalog/11820.html http://science.nasa.gov/media/medialibrary/2010/07/01/Climate_Architecture_Final.pdf

SWOT is one of the key surface hydrology missions recommended in
the 2007 NRC Earth Science Decadal Survey Report.

Operational Service drivenResearch driven

Earth Explorer Earth Watch

Core 
Missions

Opportunity 
Missions

Operational 
Meteorology GMES

Meteosat
MSG
EPS (MetOp)
MTG
Post EPS

Sentinel 1 A/B
GOCE
3-2009

EarthCARE
2013

ADM-Aeolus
2011

CryoSat 
4-2010

SMOS
11-2009

Swarm
2010

Sentinel 2 A/B
Sentinel 3 A/B
Sentinel 4
Sentinel 5

www.esa.int/livingplanet

+ 3 Candidate Core Explorers
Earth Explorer 7
2016?

ESA’s Living Planet Programme
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CEOS Leadership on Data Integration and Analysis:
WGISS Water Community of Practice Portal

Experiences  through 
Coordinated Enhanced Observing Period (CEOP) 

of WCRP/GEWEX

a water cycle science integrator in collaboration 
among WCRP, CEOS and the national and 

regional numerical weather prediction centers



Convergence of Observations 
A Prototype of the Global Water Cycle 

Observation System of Systems

13 NWP+DA Centers

JAXA, NASA, ESA, NOAA

Coordinated Energy and Water Cycle Observations Project

Interoperability Arrangement
A well organized collecting, processing, storing, and 
disseminating shared data, metadata and products

Data 
Integrating/Archiving 

Center at University of 
Tokyo and JAXA of 

Japan

Model Output Data Archiving 
Center at the World Data 

Center for Climate, Max-Planck 
Institute for Meteorology of 

Germany

In-Situ Data Archiving 
Center at NCAR (National 

Center for Atmospheric 
Research) of USA

Coordinated Energy and Water Cycle Observations Project



Data Management
Distributed- and Centralized- Data Integration Functions
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Computing 
Power

Distributed
Integration 
Services

GrADS/
DODS

for Subsets

GrADS/
DODS

for Subsets

GrADS/
DDDS

for Subsets

Centralized 
Integration 

Services

http://jaxa.ceos.org/wtf_ceop/

http://monsoon.t.u-tokyo.ac.jp/ceop-dc/ceop-dc_top.htm

WTF-CEOP

Coordinated Energy and Water Cycle Observations Project

Experiences  through 
GEOSS Asian Water Cycle Initiative (AWCI) of 

WCRP/GEWEX

an integrator between water cycle science-
operation in  collaboration among GEO, national 

countries, science communities and space agencies



Thank You.Thank You.

Thank You for Your Leadership and Supports!


