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Warming of the climate system is unequivocal.
(IPCC AR4, 2007)
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Projected changes 
in extremes

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

IPCC AR4

It is likely that area 
affected by drought 
increases.
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Recent trends, assessment of human influence on the trend and projections for 
extreme weather events for which there is an observed late-20th century trend.

5



Variability of Climate and Water Cycle: Unique Roles of Water

warm wet
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Variability of Climate and Water Cycle: Unique Roles of Water
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C02 increase

long-wave  radiation

convection

sunshine

subsidence  dry subsidence dryHeavy 
Rainfall

radiation
(green house effect)

--- convection equilibrium

Variability of Climate and Water Cycle: Unique Roles of Water

Temperature  Saturated Water Vapor Pressure  Cloud Formation

8 8



mitigation adaptation

Climate
System

Water
Resources

Management
System

Water
Cycle

Agriculture/Food
Biodiversity/Ecosystem

Health
Energy

Coordinated and Integrated Efforts for Working Together

MDGsClimate Change Biodiversity

Climate Change

Sustainable Development 
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Meteorology

Ecosystem

Agriculture
Hydrology

Land 
Use

Climatology

Health

农业

เกษตรกรร

ม

농업

Where is data?
How to access?

Technical Terms 
among

Different 
Disciplines

Quality?
Reliability?
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Real Demonstrated Performance doing useful Science

10
Compute Speed, FLOPS

2020

Computational Modeling in Two Stages;Computational Modeling in Two Stages;
Driving Evolution & Enabling RevolutionDriving Evolution & Enabling Revolution

EvolutionaryEvolutionary

RevolutionaryRevolutionary

2010

2x 2 resolution;
synoptic scales

2005

.25x .25 resolution;
hurricanes, storm fronts

.25x .25 resolution;
add cloud, chemistry,
& radiation effects

Fully interactive (biology,
chemistry, physics)
ensemble simulations in
an operational mode

2015

Nanotechnology

Information
Power Grid

Heterogeneous
Cluster

Homogeneous
Cluster

Interactive
physics, biology,
chemistry;
assimilation of
satellite data

IPCC AR4 (2007): 40TB
 AR5 (2012): 2.6PB
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Mejerda River
Precipitation Oct – Jan (1981-2000)
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Heavy rainfall will increase in the middle of the basin 
and decrease in the upstream, in average.
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It is virtually certain that 
drought will become more severe.

0

200

400

600

800

1000

ra
in
fa
ll 
m
m
/y
ea
r

Annual Average Rainfall

1986‐2000
2051‐2065

0

200

400

600

800

1000

ra
in
fa
ll 
m
m
/y
ea
r

Annual Average Rainfall

1986‐2000
2051‐2065

0

200

400

600

800

1000

ra
in
fa
ll 
m
m
/y
ea
r

Annual Average Rainfall
1986‐2000
2051‐2065

AIN BEYA OUED SLOUGUIAKALAAT ESSENAM

Mejerda River

16



It is virtually certain that heavy 
rainfall will occur more often.

It is virtually certain that flood will become more severe.
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Heavy rainfall will occur more often regionally,
closely related with the change of the general circulation
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A	eco‐hydrological	model:	WEB‐DHM	+	DVM

Hydro-SiB

GBHM(river model)
Coupling

Dynamic	Vegetation	Model

＋ Carbon	Allocation	Model

Carbon‐Pool	Update	Model

Carbon‐LAI	Conversion	Model

⇒	WEB‐DHM	+	DVM	can	
simultaneously	reproduce	river	
discharge	and	vegetation	growth.
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Climate Change 
Impact Assessment
of Biomass Production
in the Volta River Basin

Precipitation Air Temperature

Volta River

AVHRR LAI

Simulated LAI
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GEO, the Group on Earth Observations
An Intergovernmental Body 

with 89 Members & 64 Participating Organizations
• Earth Observation Summit I (July 2003: Washington DC) 
• EO Summit II (April 2004: Tokyo)
• EO Summit III (February 2005: Brussels)
• EO Summit IV (November 2007: Cape Town)
• EO Summit V (November 2010: Beijing) 



A Global, Coordinated, Comprehensive and Sustained 
System of Observing Systems

GEOSS

GEOSS
Global Earth Observation System of Systems

Vision for GEOSS
The vision for GEOSS is to realize a future 

wherein decisions and actions for the benefit of 
humankind are informed by coordinated, 

comprehensive and sustained Earth 
observations and information.
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Jan. 2009

Feb. 2011

Sept. 2009

Feb. 2012

Jan. 2012

Feb. 2013

1st GEOSS African Water Cycle Symposium 
in Tunis, Water-related Issues & Roles of EO

1st Task Team Meeting 
in Geneva, Strategy 
for  Coordinated
EO and CB

2nd African Water Cycle Symposium in Addis Ababa
Planning for Demonstration

GEO-UNESCO Joint Workshop in Nairobi
Report on Demonstrations and IWRM CB Program

3rd African Water Cycle Symposium in Libreville 
Basic Idea of Implementation, Statement to Rio+20 

3rd African Water Cycle Coordination Initiative 
Workshop in El Jadida, Draft Implementation Plan

25Nov. 2013 1st GEOSS Africa & Asia Joint Water Cycle Symposium in Tokyo
1st AfWCCI Implementation Plan and 2nd AWCI Implementation Plan
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GEOSS African Water Cycle Coordination Initiative
(AfWCCI)

Based on a collaboration between the Group on Earth Observations 
(GEO) and RBOs in Africa, Global Earth Observation System of 
Systems (GEOSS) supports application of coordinated, comprehensive 
and sustained Earth Observations and information across trans-
boundary river basins in Africa, particularly focusing on:

Goal : To facilitate better management 
in trans-boundary rivers in Africa

●Observation and data management
●Capacity development  on:
observation
data archiving
Modeling
Prediction
climate change 
impact assessment
data integration

Improvement of 
the water resources 
management capacity

Participating
Medjerda, Niger, Nile, L/Victoria, L/Chad, Okavango, 
Orange-Senqu, Senegal, Zambezi, Oum Er-Rabia,
L’Ogooue


