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The main objectives of ClimAware:

Analyse the impacts of climate change on freshwater resources
Investigate uncertainties in climate model — scenario combinations
Identify efficient adaptation strategies

Contribute to the implementation of the WFD
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How does the project wants to achieve its objectives?

WP 1: European modelling

WP 2: Casettingidcamework for the whole project
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Cross-scale and cross-case analysis
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Climate change projections and scenarios

Time slices:
« Baseline: 1971-2000
« Scenarios: 2050s (2041-2070)

Global circulation models:
* CNCM3 (Centre National de Recherches Meteorologiques, France)

* ECHAMS (Max-Planck Institute for Meteorology, Germany) WATC 6

* |PSL-CM4 (Institute Pierre Simone Laplace, France) Woter and Global Change

Emission scenarios:
« SRES A2
+ SRES B1

Socio-economic scenarios: %\\

* Economy First
+ Sustainability Eventually
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European modelling: annual water availability
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European modelling: change in low flows

- (_Jlim W Change in river low flow

- with human impacts . considering dam management and water use -
(Ensemble mean, SRES A2, Economy First, 2050s)
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European modelling: change in total water withdrawals
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DPSIR-framework

Response(s)

) Adaptation strategies
Population - dam management

GDP ' - crop selection
Energy generation 2

Irrigated area
Transportation//

Climate change
Higher water use

Driving
Forces

Low/ high flows
Irrigation deficits
Reservoir water level,

River discharge
Reservoir
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Changes in climatic driving forces

ces

Impacts

Navigation, Tourism

Eder 2000s ensemble mean | uncertainty GCM
Precipitation (A2)] S01mm ﬁ2.4% (-S.2to0 9.5%)
precipitation (81)| s01mm \-3.4% / (-S.4t0 +3.0%)
Temperature (A2) 8.0°C +2.2°C (+1.6to +2.5°C)
Temperature (B1) 8.0°C +1.7°C (+1.3to +2.2°C)
Seine 2000s ensemble mean | uncertainty GCM
Precipitation (A2)]  839mm /7 -7.3%\ (-12.0to -3.5%)
Precipitation (81)| 83smm \-1.3%/ (-13.0to -5.6%)
Temperature (A2) 10.6°C +2.1°C (+1.7 to +2.3°C)
Temperature (B1) 10.6°C +1.6°C (+1.3to +1.5°C)
Apulia 2000s ensemble mean | uncertainty GCM
Precipitation (A2)| 534mm /-20.6%\ (-25.2t0 -17.1%)
precipitation (81)| 594mm \.-14.4%/ (-16.8t0 -12.8%)
Temperature (A2)] 15.4°C /+2.3°C\ (+2.0to +2.4°C)
Temperature (B1) 15.4°C \+1.8°C/ (+1.5to +2.1°C)
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Analysis (Eder River)

Indicators to identify
+ Impact of climate change on low flows?
« Impact of climate change on high flows?

Adaptation strategies with respect to the following questions:

* Is current reservoir management sufficient for future challenges?
- Is navigation still possible in the future?
- Impacts on tourism during summer
- Does flood protection need to be improved?

* What is the impact on nature (WFD)?
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Change in state variables (Eder River)

Change in mean water availability - Eder

W 2050% spring CNCM3-A2
® 20505 spring ECHAMS-A2
= 20505 spring IPSL-A2

W 2050s summer CNCM3-A2

W 20505 summer ECHAMS-A2
W 2050s summer IPSL-A2
= 20505 autumn CNCM3-A2

= 20505 autumn ECHAMS-A2
W 20505 autumn IPSL-A2

W 2050s winter CNCM3-A2
B 2050s winter ECHAMS-A2

W 2050s winter IPSL-A2
B 20505 annual CNCM3-A2

® 20505 annual ECHAMS. A2
= 20505 annual IPSL-A2
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Impacts on low flows (Eder River)
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Eder River incl. points of analysis

Elevation of Q95 low flow due to dam management
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Impacts on low flows (Eder River)

Change in river low flows

- with human impacts  conssdering dam management and water use -
(Ensemble mean, A2 scenano, 2050s)

oo | CliMA0

Fluss Station Perc. Change
2050s
Eder Schmittlotheim -22%
Eder Fritzlar -8%
Fulda Grebenau -36%
I l Fulda Guntershausen -31%
Fulda  |Bonaforth -35%
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Analysis (Seine River basin)

Indicators to identify
+ Impact of climate change on low flows?
« Impact of climate change on high flows?

Adaptation strategies with respect to the following questions:

« What is the impact of climate change on seasonal flows?

« What is the impact of future water demands?

+ Does current reservoir management need to be adapted to future conditions?
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Change in state variables

Change in mean water availability - Seine

80.0% B 20505 spring CNCM3.A2
= 20505 spring ECHAMS-A2
60.0%
W 20505 spring IPSL-A2
20.0% W 20508 summer CNCM3-A2
8 20505 summer ECHAMS.A2
20.0% W 2050 summer IPSL-A2
= 20505 autumn CNCM3.A2
0.0% W 20505 autumn ECHAMS-A2
= 20505 autumn IPSL-A2
20.0% = 20505 winter CNCM3-A2
W 20505 winter ECHAMS-A2
-40.0%
= 20505 winter IPSL-A2
— W 20505 annual CNCM3-A2
-60.0%
= 20505 annual ECHAMS-A2
80.0% = 2050s annual IPSL-A2
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Analysis (Apulia region)

Indicators to identify

Seasonal / monthly water stress
Irrigation water requirements

Adaptation strategies with respect to the following questions:
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State variables (Apulia region)

What is the impact of land use change on water resources / irrigation
water requirements?

Can a different selection of crops counteract the impacts of climate
change?

Can increasing water use efficiency counteract the impacts of climate
change?
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200%
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20.0%

Change in mean water availability - Apulia

= 20508 spring CNCM3-A2

= 20508 spring ECHAMS-A2
. 20508 spring IPSL-A2

W 20508 summer CNCM3-A2
820508 summer ECHAMS- A2
W 20508 summer IPSL-A2

= 20508 autumn CNCM3.A2

, [ 3 = 20508 autumn ECHAMS. A2
s 2 2 = 20508 autumn IPSL-A2
» z |
; ; ™ 20505 winter CNCM3.A2
o < S | 2050 winter ECHAMS-A2

ECHAMS

aut winter annual | W 2050s winter IPSL-A2
= 20505 annual CNCM3-A2

= 2050s annual ECHAMS-A2
= 20508 annual IPSL-A2
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Impacts: seasonal water stress (Apulia region)

ﬂ Water Stress in summer
(WFD. 2005)

R J/"'f'"‘“.
. Y

1>

ANy 45 02 DAIEARY 170 %ok Coradenng P el et

0.02 S —
[ow water shesal (el water Shess]  (hevere waler sheis < uta Ao \
wta Jan feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2005 0.08] 0,07 0. 10| Q.13 0.72] 1,57 23] 2.34 137 0,334 0.12] 0,03
2050 A2 EcF
CNCME 0.23] 0.28 0.32} 1.49f 3. 45 4.62] 5. 36| 3.95) 294 0.63} 0.41)
ECHAMS| 0.14] 0.11 0.19] 0.5¢] 1. 73] 3.38 4.7 4.71 2.36) 0.33 0.26 0.12]
1PSL 011 Q.11 0. 15] Q.73 221 3,43 4.50] S.dgl 331 1,64 0.£0| 0, 14]
2050 B1SuE
CNCM3 0.05) 0.05) 0.08} 0.23 157 2.33] 3.24) 3.11 0.78] 0.25 011 0.05]
ECHAMS| 0.04) 0.04) 0.05] 0.2 1.02) 2.03) 306 2.88) 1.65| 0.33 0.11) 0.03)
P51 0.04) 0.04) 0.08) 0,35} Lz-ll 2,03 344) 3‘2_ci 171 0,34 0.03) 0,05
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Apulia region: impact climate change and land-use change

o Irrigation water withdrawals 2000 and 2050
- A2-EcF vs, B1-SuE, with vs. without land-use change -
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Crop Perc. change © CIHEAM - -
Climate Land-use |withdrawals |mm]

field crops -15% LU2000 .0
vegetables -22% base 2000 LU2050 3.2
orchards +12% Ens. Mean 2050 LU2000 47.0
olive trees 0% AZ-EcF LU2050 44,0
vineyards -S4% Ens. Mean 2050 LU2000 42.7
pasture +31% B1-SUE LU2050 35.4
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Conclusions

« ClimAware operates on continental and regional scale
Climate change is likely to impact river flow regimes in Europe
Specific adaptation measures

© Eder River, Germany

o Seine River basin, France

= Apulia region, Italy

Transfer of knowledge

° |dentification of other regions with similar issues
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Thank you for your attention!

L}
& CLIMATE CHANGE IMPACTS ON THE

MANAGEMENT OF WATER RESOURCES
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