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Activities at JRC related to Climate Change

• Mitigation:
– Global Emission and Atmospheric /Biospheric modeling

• Cooperation with European Institutes
– Integrated Monitoring

• monitoring of atmospheric change
• monitoring of ecological change 

– Social studies on stakeholder involvement
– Economic  Modeling

• Adaptation:
– Improved forecasting:

• Floods, droughts, forest fires, crop yield
– Taking preventive measures:

• Spatial planning, technical flood prevention measures
– (planned): simulating effects of climate change on floods at river basin 

& European scale (cooperation with other institutes envisaged)
– (planned): impacts on sustainable agriculture and forests
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Flood & Drought Research
• Flood damage assessment
• Flood risk mapping
• Flood scenario analysis:

– Reduce flood peaks: spatial planning at river basin scale
– Reduce damage potential: spatial planning in flood prone area

• Flood forecasting
– Increase leadtime through early warning: medium-range forecasting

• Drought forecasting
– Increase response time: reduce water use, low-flow prediction, crop 

yield forecasting; seasonal forecasting
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• Increase flood warning time
– European Flood Forecasting System

• 0-10 day leadtime; pre-warning to MS authorities

• Decrease flood risk
– Technical measures

• reservoirs
• polders / retention areas
• increase floodplain storage
• increase dyke heights

– Environmental measures
• land use planning

– catchment: (reforestation / afforestation, set aside etc)
– floodplain: re-allocation of flood prone settlements

• combat climate change

Floods: solutions

JRC:
Scenario studies

Oder, Meuse, Elbe, Danube
(IKSO, IKSE, ICPDR

OderRegio)

JRC:
European

Flood
Alert System
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LISFLOOD

JRC European Data
-Soil, Surface,

river catchment

system, …

Member States data
-River dimensions, 

Alert levels
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The LISFLOOD modelling system

• LISFLOOD-WB Water balance model -> initial conditions
• LISFLOOD-FS Flood simulation model -> validation & scenarios

• LISFLOOD-FF Flood forecasting model -> forecasting

• LISFLOOD-FP Flood Inundation model -> flood extent

Catchment-scale Floodplain-scale
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• Division Rainfall/Snow

• Interception

• Evapotranspiration

• Leaf drainage

• Snow melt

• Glacier melt

• Soil freezing

• Infiltration

• Vertical soil moisture redistribution

• Groundwater recharge
• Groundwater flow

• River channel flow (kinematic and diffusion wave)

• Reservoir operations

• Retention storage / polders

• Lakes
• Dyke breaks (in prep)
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LISFLOOD input and output examples

Topography and river system data

Land Cover data

Soil data

Meteorological data

Maps of any simulated variable

Summary meteo maps

LIS

FLOOD

Hydrographs

Other timeseries
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Flood & Drought Research

• Flood damage assessment
• Flood risk mapping
• Flood scenario analysis
• Flood forecasting
• Drought forecasting
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Change land use Add Polders

Add reservoirs

Reference 

Dykes

Scenario studies Oder, Elbe & Danube

Elbe scenarios (IKSE):
- Reactivation Retention Areas
- Reservoirs Saale

Danube scenarios:
- under discussion within ICPDR

Possible scenarios: Land use changes (Reforestation, Urban expansion etc), Cross 
section changes, Reservoirs, Polders/Retention areas, Combinations
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Scenario studies

• Oder IKSO: finished
• Meuse RWS-NL: finished
• Elbe IKSE: polders / reservoirs
• Danube IKSD/ICPDR: t.b.d.

– (Schmuck / De Roo are the EC representatives in the flood working 
groups of IKSO, IKSE and ICPDR)
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Flood & Drought Research

• Flood damage assessment
• Flood risk mapping
• Flood scenario analysis
• Flood forecasting
• Drought forecasting
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European Flood Alert System (EFAS)
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European Flood Alert System:

Hard- and software infrastructure & data flow
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Example
Flood Pre-Warning for 20-01-95 until 30-01-95

0: all clear
1: flood watch
2: flood warning
3: severe flood warning
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New trends in flood forecasting
• Improved resolution and quality of meteorological i nput data:

– Ground radar data
– High Resolution NWP models (towards 1-3 km grid scale) with complex microphysics
– Medium-range NWP models: towards 10km grid scale and 10-14 day leadtime
– New products from satellites (EUMETSAT SAF initiatives: high space/time resolution of 

precipitation, snowcover, soil moisture, temperature etc. using MeteoSat 2nd Generation 
(MSG) satelllites

• Advances in data assimilation techniques:
– include observed data in simulation models:

• Discharge and waterlevels
• Soil moisture
• Snow cover and snow water equivalent

• Models need to be ready & adapted for that:
– Distributed rainfall-runoff-hydrodynamic models, e.g. LISFLOOD

• Towards probabilistic forecasting: inclusion of unc ertainty:
– Probabilistic flood forecasting using ensemble prediction systems (ECMWF, UKMO, DMI, 

MeteoFrance, DWD)
– Training needed for end-users how to deal with probabilistic forecasts
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UK Met Office Radar Composite

For the initial 
conditions, 
observed weather 
data from Synop
stations are used; 

a test is ongoing 
using the UK Met 
Office radar 
composite
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Towards Probabilistic Forecasts: Using Ensembles:
Meuse (Borgharen) 19-01-1995 / 28-01-1995

P

Q

ECMWF

LISFLOOD
1km
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Forecast probability Meuse-Borgharen 22 Jan 1995

6 days
in advance

Prob of exceeding
2500 m3/s
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Using ECMWF ERA-40, to obtain a 
44-year simulation period

The ECMWF ERA-40 data set is a global (re-)analyses of the state of the atmosphere, 
land and surface conditions for the period from mid-1957 to 2001

Aim: build a hydrological ‘climatology’
Could be used to compare with climate change predictions as well
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Flood & Drought Research

• Flood damage assessment
• Flood risk mapping
• Flood scenario analysis
• Flood forecasting
• Drought forecasting
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LISFLOOD at EU 
scale: droughts

LISFLOOD run Jan-Apr 2002

Soil Moisture (pF)

Nr of drought days

pF > 4
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Climate Change Effects on floods and 
droughts

• Using the LISFLOOD modelling system
– Running with ECMWF ERA40 for historic cases: produces a 40 year 

simulated series

• GCM outputs need to be downscaled to appropriate scale for 
flood & drought modelling: 1-10 km grids
– Which methods: stochastical, statistical?

• JRC: European hydrological modelling system (1 and 5km 
grid): next step: climate change effect simulations towards 
floods & droughts
– Cooperation envisaged within a European network
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WDNH


