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Global fresh water resources (1961-1990)

— Central Europe has a lot of water as compared
to other regions of the globe.
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Central European fresh water resources (1961-1990)

- Water resources are unevenly distributed in space.
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German fresh water resources (2000-2013)

- Water resources are unevenly distributed in time.

300

250

200

~ 188.000 Mipo m3

m Inflow

Mrd. m® 150

B Germany
100

50

2000 2001 2002 2003 2004 2005 2006 2007

Data) EWROSTAT, DESTATIS, UBA, BfG

IRV ZRTITN TR TN N T R e




Anomalies of precipitation and crop yields in

Germany (2001-2013)

— Agriculture is vulnerable to drought conditions.
— Relation of met. conditions and crop yields is complex.
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Water abstraction in Germany (Mio m3/yr)
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Observed and simulated mean summer flow change at

Cologne

— Hydrological drought situations are projected to increase in the

distant future while there is no clear signal in the near future.
Model chain: SRES_GCM_RCM_LS_EPW_HBV
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Projected changes in water-limited crop yield (2050)

— Consequences of agricultural drought situations in the Rhine
catchment are uncertain, but seem limited.
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Knowledge so far

Summary (River Rhine Basin)

* The countries in the River Rhine Basin have a lot of water available
as compared to other regions of the globe.

* However, water resources are unevenly distributed in space and
time and need to be managed.

* On average, water abstraction for agriculture is of minor
importance today (unlike other regions of the world).

8 Drou_%ht situations can lead to higher abstraction rates and
possibly to conflicts with other sectors.

- A%riculture is vulnerable to drought conditions, but the
relationship between hydrometeorological conditions and crop
yielc)js is complex (soils, individual requirements of crop types,
etc.).

 Hydrological drought situations are projected to increase in the
distant future (2100) while there is no clear signal in the near
future (2050).

* Accordingly, projected changes in agricultural drought situations in
the River Rhine Basin are uncertain, but seem limited in near
future (2050). .
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IPCC Statements on Soil water change and Droughts

e |PCC SREX: The type of drought considered and the
complexities in defining drought can substantially affect
the conclusions regarding trends on a global scale

e |IPCC AR5 (WG-I): Regional to global-scale projections of
soil moisture and drought remain relatively uncertain
compared to other aspects of the water cycle

— Potential evapotranspiration model
— Soil properties, land surface conditions
— High internal variability




How should we describe droughts?

e prevailing dry and warm weather
- meteorological drought (rainfall deficit)

e decreasing stream flow and groundwater flow
= hydrological drought

e reduced soil water content during the growing season
— agricultural drought

e demand exceeds the supply (incl. storage systems)
— socio-economic drought, water scarcity




How should we describe uncertainty?

Model chain: SRES GCM_RCM_LS_EPW_HBV

RheinBlick2050 ensemble including 20 different
combinations of emission scenarios, GCMs and RCMs
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How should we model evaporation?

Model chain: A1B_EH5r3_RE-ENS LS EVAP HBV
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Potential evaporation calculated using

- temperature only (Oudin, EOU)
- - temperature and radiation (Penman Wendling, EPW)
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Need for cooperation -

e Coordinated selection of drought definitions and
indicators.

e Common procedures in generating projections.
— Technical aspects (model biases, evaporation issues)

e Common procedures in generating scenarios for
agriculture.
— Adaptation scenarios (crop types, precision irrigation)
— Assumptions, uncertainty assessment, aspects covered




Development of world market prices for grains
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Thank you!

Dr. Enno Nilson
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Communication on water scarcity & droughts in the European
Union 2007: water hierarchy

— first priority: water demand management

— alternative supply options only once the potential for water efficiency
has been exhausted

Policy options:

— Water Price

— Authorization procedures for water abstraction or use

— Drought Management Plans

— additional water supply infrastructures

— water efficient technologies and practices (e.g. irrigation)
— awareness raising

— improving knowledge

— data collection




Drought 2014 in Europe

zndten—day'peﬁod

of April 2014

1 Watch: rainfall deficit
[ Warning: soil moisture deficit

Bl Alert vegetation stress following
rainfall f soil moisture deficit

B Partial recovery of vegetation

[ Full recovery of vegetation
to normal conditions
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Temperature and Precipitation Anomalies during the
drought year 2003
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Net primary productivity (NPP) during the drought
year 2003

July—September NPP
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Change in annual mean runoff

RCP2.6
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Change in annual mean runoff
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Change in annual mean runoff

RCP6.0
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Change in annual mean runoff
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Annual mean changes in soil moisture

RCP2.6




Annual mean changes in soil moisture

RCP4.5




Annual mean changes in soil moisture
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Annual mean changes in soil moisture

RCP8.5




