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Climate change impact assessments are nowadays a prerequisite  

- for a successful integrated river basin planning and management  

- for the development of suitable climate change adaptation strategies 
 

This is especially true for highly anthropogenically impacted catchments such as 
the Lusatian river catchments of Spree and Schwarze Elster 

2 

Background of the study 



Low natural water availability in the 
Spree river catchment (1961-1990):  

 

 

 

 

Strong impact due to mining activities 

Characteristics of the study catchments 

Spree Germany 

Precipitation [mm/a] 587 789 

Temperature [°C] 8.7  8.2  

Problems related to: 

Ą Water quality (pH in post 
mining lakes, sulfate and iron) 

Ą Water quantity 

Ą Natural rainfall-runoff process 
strongly impacted 
anthropogenically 

Ҧ Calibration on the measured 
discharge is not possible  



Selection of study catchments 

Subcatchments where anthropogenic impact 
on discharge is relatively low: 

a) Pulsnitz όҒ нпр km² - representative 
for the Schwarze Elster) 

b) Weißer Schöps (Ғ мор ƪƳч - 
representative for the upper Spree) 

c) Dahme  όҒ олл km² - representative 
for the lower Spree) 

 

This presentation only 
focusses on results of the 
Weißer Schöps river 
catchment 



Catchment T [°C] Pcor [mm/a]  ETP* [mm/a]  CWB [mm/a] 

Weißer Schöps 8.5 818 696 122 

Characteristics of the 
Weißer Schöps river 
catchment 

Land use 

Climatic conditions (1963-2006)  

Hydraulic conductivity and aquifer type 
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Á Catchment representative for the conditions 
in the upper Spree 

Á Climate: transition zone between continental 
and maritime climate (runoff regime strongly 
influenced by evapotranspiration)  

Á Land use: mostly agriculture 
Á Geology: mostly joint aquifers with medium 

to low hydraulic conductivities 
 
 

*ETP: Turc-Wendling 
 

Data source: CORINE land cover 

Data source: HÜK 200 



Aim of the study 

Á Calibration of two conceptually different hydrological models (WaSiM-ETH 
and HBV-light) on measured discharge  

Á Validation based on discharge and groundwater levels (for WaSiM-ETH) 

Á Estimation of the uncertainty related to the choice of the hydrological 
model within climate change impact assessments 

ïMean flow conditions 

ïLow flow conditions 



Hydrological models  

Characteristic WaSiM-ETH (8.05) HBV-light (3.0) 

Model type Process based Conceptual  

Spatial reference Fully distributed (uniform grid, 100 grid size) Lumped 

Temporal resolution Daily Daily 

Meteorological  data 
input 

Precipitation, temperature, air humidity, wind 
speed, global radiation, sunshine duration 

Precipitation, temperature and potential 
evapotranspiration  

Interpolation Inverse distance approach Manually during pre-processing 

ETP/ETA 
PenmanςMonteith approach,  
ETP is reduced to ETA using the Feddes approach 

ETP is an input data set; ETA is calculated 
on the basis of soil water storage content 

Interception LAI-dependent Bucket approach Not considered 

Infiltration 
Green-Ampt approach modified after Peschke 
(1987) 

Not considered 

Unsaturated zone 
Richards equation parameterized on the basis of 
van Genuchten (1980) 

Linear storage approach 

Saturated zone Integrated 2D groundwater model Linear storage approach 

Routing model 
Kinematic wave approach based on flow velocity of 
the Manning-Strickler equation  

Runoff transformation by triangular 
weighting function 



Model parameterization 

WaSiM-ETH 

HBV-light 

Precipitation correction 

Interpolation of 
meteorological input data 

precipitation, temperature   

potential evapotranspiration 

No manual model 
parameterization 

Careful manual model parameterization: 

- Land use (based on CORINE 2006, parameters: suggested 
values in WaSiM-ETH control file and Scherzer et al. 2006) 

- Soil (Soil maps (1:200,000 and 1:300,000) van Genuchten 
soil hydraulic parameters based on DIN 4220)  

- Groundwater (based on HÜK200 and advise from Dr. 
Schulla (1 unconfined aquifer, no boundary conditions 
specified) 

 

Ą Same input data - in order to concentrate on structural 
difference between the hydrological models 



Hydrological model calibration 

Parameters:  
qd 

qi (qd < qi) 
dr 

krec (globally) 

NSE: Nash Sutcliffe Efficiency       LNSE: Nash Sutcliffe Efficiency using logarithmic discharges           MARE: Mean absolute relative error 

standard effective parameter set 

Number of model calibrations 

Objective function 

HBV-light NSE HBV-light  LNSE HBV-light MARE 

100 100 100 

NSE LNSE MARE 

Model configuration WaSiM-ETH 

min В1ÓÉÍÔ 1ÏÂÓÔ  

best parameter set for each objective function is chosen  

Approach global approach (genetic algorithm) 
local approach  

(gradient-based (PEST)) 

HBV-light WaSiM-ETH Calibration: 1999-2002 

Validation: 2002-2006 

Modified from Gädeke et al. (2013) 



Study approach for climate change impact assessment 

Temporal focus:  

Reference Period: 1963-1992 
Scenario Period: 2031-2060 
 

BIAS correction (linear scaling):  

REMO: Temperature, Precipitation, 
Radiation 

CLM: Temperature, Precipitation, 
Radiation, Humidity (transfer functions) 
 

Downscaling Approach: 

- STAR (100 Realisations of +2K) 

- WettReg (10 Realisations of A1B) 

- CCLM (2 Realisations of A1B) 

- REMO (1 Realisation of A1B) 

 

 

 


