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- Background of the study N InKa BB

Climate change impact assessments are nowadays a prerequisite .

Hamburg

- for a successful integrated river basin planning and management Bef""\
Q

- for the development of suitable climate change adaptation strategies Cologne  Dresden”

This is especially true for higldynthropogenicallympacted catchments such as © *  wunien
the Lusatiarriver catchments of Spree ar®chwarzeelster




il Characteristics of the study catchments

Spree River Catchment ) .
Low natural water availability in the

Hamburg Spree river catchment (1961990):
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i Selection of study catchments

Spree River Catchment

Subcatchmentsvhere anthropogenic impact
on discharge is relatively low:
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focusses on results of the
WeilRerSchopsiver
catchment



Characteristics of the

Climaticconditions (19632006

*ETP:TurcWendling

. . . Catchment T[PC]| P, [mm/a] | ETP{mm/a] | CWB [mm/a]
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in the upper Spree
A Climate: transition zone between continental
and maritime climate (runoff regime strongly —
influenced by evapotranspiration) > 164 bis 163
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A Land use: mostly agriculture iesosics o
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to low hydraulic conductivities
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- Aim of the study

A Calibration of two conceptually different hydrological mod&&aSiMETH
and HBMight) on measured discharge

A Validation based on discharge and groundwater levels\ifaBiMETH)

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

T Mean flow conditions
T Low flow conditions
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- Hydrologicalmodels

Characteristic WaSIMETH (8.05) HBVlight (3.0)

Model type Procesdased Conceptual

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

Temporalresolution Daily Daily

Meteorological data | Precipitation, temperature, ainumidity, wind Precipitation, temperature and potentia

input speed, global radiation, sunshine duration evapotranspiration

Interpolation Inversedistance approach Manuallyduring preprocessing

ETP/ETA Penmara;Monteith approac'h, ETP is an input da_lta set; ETA is calculg
ETP is reduced to ETA using Heeldesapproach on the basis of soil water storage conte

Interception LAldependent Bucket approach Not considered

Infiltration GreenAmptapproach modified aftePeschke Not considered

(1987)

Richards equation parameterized on the basis of

Unsaturated zone vanGenuchten(1980)

Linear storag@pproach

Saturatedzone Integrated 2D groundwater model Linea storage approach

Kinematic wave approach based on flow velooity| Runoff transformation by triangular

Routing model the ManningStricklerequation weightingfunction




- Model parameterization

m

Precipitation correction

!

Interpolation of

A Same input datain order to concentrate on structural

difference between the hydrological models

precipitation, temperature

meteorological input data

A 4

potential evapotranspiration

specified)

Careful manual model parameterization:

- Land use (based on CORINE 2006, parameters: suggested
values inWaSIMETH control file an&cherzeet al. 2006)

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

- Groundwater (based on HUK200 and advise from Dr.
Schulla(1l unconfined aquifer, no boundary conditions

No manual model
parameterization




- Hydrological model calibration

Calibration: 19922002 HB\/Ilght WaSiMETH
Validation: 2002006
standard effective parameter set

!

Approach global approach (genetic algorithm) (graggﬁlggsé?ja(%hEsn)

Parameters:

O

| | | o
Number of model calibrations g'r(Qd Q)
kec(globally) |
| | |

best parameter set for each objective function is chos

Model configuration [EESIZAVilTe]glanes HBVlight | \se HBVight \yare WaSIiMETH

NSE: Nash Sutcliffe Efficiency LN&&h Sutcliff&fficiency using logarithmic discharges MARE: Mean absolute relative error

Modified from Géadeke et al. (2013



- Study approach for climate change impact assessme

Temporal focus:

Reference Period: 19613092
Scenario Period: 2032060

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)



