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Warming of the climate system is unequivocal.
(IPCC AR4, 2007)
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PreC|p|tat|on mtensny IPCC AR4

Projected changes
In extremes

It is very likely that
= heavy precipitation
C I events will continue to
-1.25 -1 -0.75-0.5-0.25 0 0.250.50.75 1 1.25 become more fr‘equen'r

It is /ikely that area
affected by drought
iIncreases.

Table 4. Likelihood Scale.

Terminology Likelihood of the occurrence/ outcome

Virtually certain > 99% probability of occurrence
Very likely > 90% praobability

Likely > 66% probability

About as likely as not 33 to 66% probability

Unlikely < 33% probability

- | l -:- Very unlikely < 10% probability
(std. dev.)

4 -1.25 -1 -0.75-0.5-0.25 0 0.25 0.5 0.75 1 1.25 Exceptionally unlikely < 1% probability




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.

Likelihood that trend Likelihood of a Likelihood of future trends
Phenomenon? and occurred in late 20th human contribution based on projections for

direction of trend century (typically to observed trend® 21st century using
post 1960) SRES scenarios

Warmer and fewer cold
days and nights over Very likely< Likelyd Virtually certaind

most land areas

Warmer and more frequent
hot days and nights over Very likely® Likely (nights)d Virtually certain®
most land areas

Warm spells/heat waves.
Frequency increases over Likely More likely than notf Very likely

most land areas

Heavy precipitation events.
Frequency (or proportion of

total rainfall from heavy falls)
increases over most areas

Likely More likely than notf Very likely

Area affected by Likely in many )

droughts increases regions since 1970s More likely than not

Intense tropical cyclone Likely in some _ )
activity increases regions since 1970 More likely than not! Likely

Increased incidence of
extreme high sea level Likely More likely than notfh Likelyt
(excludes tsunamis)? 5




Variability of Climate and Water Cycle: Unique Roles of Water

Global Energy and Water Cycle
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Variability of Climate and Water Cycle: Unique Roles of Water
Water storage and flux

Atmosphere
Advection 2am
0.11(0.27)mlyear -
| f2imiyeany Evapotranspiration
/\" e = 0.50m/year

ermafrosr 0.625%
Lake 0.368%
Soil moisture 0.034%
50.2% Mud 0.024%
River 0.004%
In biomass 0.002%

Ice and
glacier




Variability of Climate and Water Cycle: Unique Roles of Water

Temperature ﬁ% Saturated Water Vapor Pressure ﬁ - Cloud Formation@
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Sustainable Development
= =

Climate Change MDGs :Biodiversity
= =

Coordinated and Integrated Efforts for Working Together
v v

mitigation adaptation

_ | Water
Climate Resources
System Management

‘ System
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Data Size, Bytes
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Real Demonstrated Performance doing useful Science

Fully interactive (biology,
chemistry, physics)
ensemble simulations in
an operational mode
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Data Integration & Analysis System

Technical Term Dictionary —_—
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_: legerclmesd W_ ; " o —= - Geographical Dictionary
Reverse = 4=
Dictionary S
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Data model App] ication e SyStGm
Searching System Layer owt
UML XML Association/Link

Metadata  Schema

Data Management Layer  .DBMS .Storage Management System  -Power Management System
File System Layer +PB Scale Logical File

Storage Layer

Disk Array
V. 4+ ) + N

Extra-Large Volume data from various data :nd information source

Inesitu Observation Citizen Observation Oceanographic Observation Satellite Observation Weather and Climate Model Operational Observation  Operational Information




Mejerda River
Precipitation Oct — Jan (1981-2000)
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Mejerda River

Heavy rainfall will increase in the middle of the basin
and decrease In the upstream, in average.
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Mejerda River

It is virtually certain that
drought will become more severe.

Annual Average Rainfall Mid-latitude cell

A: Tropopause m arctic 2ene
8: Tropopause intemperate zone
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It is virtually certain that heavy
rainfall will occur more often.
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It is virtually certain that flood will become more severe.
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Extreme events anomalies (1881-2000) NOV
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Heavy rainfall will occur more often regionally,
closely related with the change of the general circulation

Extreme events anomalies (1981-2000) NOV Extreme events anomalies (2045-2065) NOV

Change in Extreme events anomalies NOV
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A eco-hydrological model: WEB-DHM + DVM

= WEB-DHM + DVM can
o simultaneously reproduce river
GBHM(river model) discharge and vegetation growth.

Cou‘ling

Dynamic Vegetation Model

_I_ — Carbon Allocation Model
1 | Carbon-Pool Update Model

Carbon-LAI Conversion Model




Leaf Area Index
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@GO SEI?TL}J%PC%\SIERVATIONS '
GEO, the Group on Earth Observatlons
An Intergovernmental Body
with 89 Members & 64 Participating Organizations
- Earth-Observation-Summit | (July 2003 Washington DC)
EO Summit lI|(Apri To I

EO Summit |1 FE=
EO Summit I\A_
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(o GROUP ON
" EARTH OBSERVATIONS G E O :S S

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

observatlons and mformatlon

d
Aér baseq Cryosphere-based Land-baseé

INTEGRATED

A Global, Coordinated, Comprehensive and Sustained
System of Observing Systems 23



GROUP ON
EARTH OBSERVATIONS

GEO Worldwide
89 Members

64 Participating Organizations

African Participation in GEO

Member Nations (22):
* Algeria

e Burkina Faso

e Cameroon

e Central African Republic
e Congo, Republic of the
* Egypt

» Ethiopia

e Gabon

e Ghana

e Guinea-Bissau

e Guinea, Republic of

e Mali

e Mauritius

e Morocco

e Niger

e Nigeria

e South Africa
e Sudan

e Tunisia

» Uganda
«Cote d'Ivoire

e Participating Organizations:
» AARSE

e ACMAD

o EIS-Africa

e RCMRD

e UNECA

24



Jan. 2009

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

Sept. 2009

in Geneva, Strategy
for Coordinated

2"d African Water Cycle Symposium in Addis Ababag

Feb. 2011

Jan. 2012

Feb. 2012

EO and CB

Planning for Demonstration Sy s

Y st

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

3'd African Water Cycle Symposium in Libreville
Basic ldea of Implementation, Statement to Rio+20

Feb. 2013 |k

s Workshop in El Jadida, Draft Implementation Plar

1st GEOSS Africa & Asia Joint Water Cycle Symposium in Tokyo
Nov. 2013 1st AfWCCI Implementation Plan and 2™ AW(X,I Implementation Plan 25



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:

@® Observation and data management
@ Capacity development on: v

»observation
»data archivin Improvement of
»>Modeling the water resources

> Prediction management capacity

»climate change
Impact assessment
»data integration

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

Goal : To facilitate better management
in trans-boundary rivers in Africa 26



