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Global Water scarcity
according to IWMI

Global Water Resources:
= Increasing population

= Increasing water
consumption

» Land cover/use
change

= Climate Change

~ Little or no water scarcity Approaching physical water scarcity
¥ Physical water scarcity Economic water scarcity
Mot estimated
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A Annual Runoff
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Global water use by sector and continent
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< the hvdrological cvel ;

Proportion of heavy rainfalls: increasing in most land areas

WAGENINGEN UNIVERSITY

ﬁ WAGENINGENNEGEE

Water and Global Change .




Drought is increasing in most places
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Glaciers and frozen ground are receding
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Figure 3: Natural catastrophe trends in the 20th century

Great natural catastrophes with trends
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How will climate change affect global water resources?

Changes in Rainfall by the end of the 21st century

multi-model ~ A1B DJF multi-model
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a) Precipitation

= Relative changes in run- o W bl R
off are larges than the RN e -~
changes In precipitation g

= Uncertainty in runoff
changes are also larger
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Precipitation intensity

= Both Wet and Dry
extremes are predicted

to Increase in large
areas around the g|ob|e -1.25 -1-0.75-050.25 0 02505075 1 1.25
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Change in River Flow
— R2 weighted ensemble mean [%] —
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2050s

L

Million litres available per
person, per year
\ M Less than 0.5 - Extreme strass
0.5 to =1.0 - High stress
[01.0 to =1.7 - Moderate stress
1.7 and over - Mo stress
O Me data
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Changes in water
resources stress by :

2055 using the A2
Emission scenario
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__Watch Project - Water and Global Change

Developing a new modeling framework for the
assessment of global change impacts on water
resources

e Linking climate and hydrological models

e Reducing uncertainties — feedbacks, improved bias
corrections

e Improved quantification of the uncertainties — multi model
approaches

e Improved representation of human impacts — dams,
extractions, irrigation
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Prec Response (%) Temp Response (°C)

Num of Models > 0

The last IPCC reports Working Group 1 (the physical science basis

Norking Group Mp3 adaptation and vulnerab

Working Group 1: A well coordinated Model Intercomparison of
21 Global Climate Models — running a range of scenarios

Annual DJF JUA
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The last IPCC reports Working Group 1 (the physical science basis
10

Norking Group Mp3 adapte
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Working Group 2: A range of different studies using different
climate models and different impact models
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Historic data sets

Global Circulation
Models

The WATCH/

]

WaterMIP

Bias Correction

20t Century
forcing data

!

modeling

1l framework

21t Century
forcing data

Global Hydrological Models
& Land Surface Models

!
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An ensemble of climate change
Impacts — with quantified
uncertainties coming from
-Climate Models

-Impact models

Non climatic drivers
-Land Use
-Population
-Water use
-Soil type

New components:

-Groundwater

-Water Quality

-Irrigation

-Dams
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Core of the modelling framework is 13 global

hydrological models and Land Surface Hydrological
models
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Sets of model intercomparisons

Initial Dataset
with 20" century
forcing data (NCC
data)

>

2" round of model intercomparison
» Naturalized run

4

Final Watch
Dataset with 20™"
century forcing dat

a

3" round of model intercomparison
 Naturalized run
* Model run with anthropogenic
impacts (dams, extractions etc.)

Climate change

Datasets with 21t

scenarios resulting in |

century forcing data

4" round of model intercomparison
*What is the impacts of climate
change on the global
hydrological cycle and global
water resources
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Protocol of the intercomparison

Forcing data

Watch Forcing Data
e Some model used subdaily and other used daily data

Time period
1980-1999
e First five years used as spin-up — data analysed 1985-1999
Standardization issues
Land Mask (CRU)
Routing Network
Alma convention
NET CDF
Date reported
Gridded fields, land points, 0.5 dd
e Monthly for 15 years — 1985-1999

e Daily for 1987-88
e State (water) at beginning and end of simulations
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Global terrestrial water budget using Watch Forcing
Data — the range of outcome from WaterMIP models
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Evapotranspiration (mm year!)

A mazon
N
\
N A2no8
N M 3 htessel
1840 AN M4jules
N @5 Ipjml
Qang&s—Brahm. N @6 macpdm
A \ l 7 matsiro
13804 N N A8 mpi-hm
\ ﬁ
N |
N\ ‘\
Chang Jiang AN | o, A 11 viewb24hr
9201 '\ . N N @12 watergap
DanUbe\ N N AN
'& A N N 4414 viewb24hrsfprcings
N
' AN
46 \ !.\ \ N
je I N
N N N
' N [N N
Ob—t \ N
0 460 920 1380 1840 2300

Runoff (mm year?!)

.

WAGENINGEN UNIVERSITY
WAGENINGENNGEHE

CWATCHL 7%

Water and Global Change .




0p) o
n =S
4o’
O
D) - L eUST
Q0 E
Mm - L 3IZUdMOIN
— 1 - abuelQ
- — L snpuj
O
— - L agnueq
o
o I - MOJ||9A
o
O [ RETITY
=
D I L J1aBIN
<D)
oY0) I - dissISSIN
(O
nd . . sabueo
=
S . L eueled
= T  auczeuy
-
O T T T T T T T T T T T
S §4338% 8888888 °
S © o o o I &8 2 ® © ¥ «o
S
(G UOIleleA JO 1UaId1y8-00  (1eakjwwy) uoneiodens
= [enuuy uesy
D T

U]
i ®) <
@) 3




Human impacts on the global water cycle

Storage / Dams

Irrigation

Water extraction for industry and domestic use
Land use change

Water Quality

WATCHLSY

and Globa ICh




New module: Reservoir operations
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Calculation of pollution loadings

Grid cell loadings — BOD [t/a]
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The Way Forward — an ensemble of projections of

global water resources — a better estimate of the
Impacts and the related range/uncertainty

Emission scenario A Emission scenario B

GCM 1 | GCM 5
Impact Impact Impact Impact Impact
model A model A model A model A model A
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Historic data sets

Global Circulation
Models

The WATCH/

]

WaterMIP

Bias Correction

20t Century
forcing data

!

modeling

1l framework

21t Century
forcing data

Global Hydrological Models
& Land Surface Models

!

7 -

An ensemble of climate change
Impacts — with quantified
uncertainties coming from
-Climate Models

-Impact models

Non climatic drivers
-Land Use
-Population
-Water use
-Soil type

New components:

-Groundwater

-Water Quality

-Irrigation

-Dams
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Conclusions

The global cycle I1s speeding up causing changes In
rainfall amounts and variability

Global water resources will affected by climate
change and other anthropogenic impacts

An improved modeling framework i1s needed to
better quantify climate change impacts - this is
necessary to improve decision making on adaptation

The IPCC ARD represents a unique opportunity to
Improve climate change impact research
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