
Jochem Kail & Christian Wolter

IMPACT
-

Developing an Integrated Model 
to Predict Abiotic habitat CondiTions 

and biota of rivers 

for application in
climate change research 
and water management

Leibniz-Institute of Freshwater Ecology and Inland Fisheries



Introduction: Ecological status depends on stressor s at different spatial scales



Research questions

Importance of pressures at different spatial scales :

�Effect of reach-scale restoration given remaining pressu res? 

�Importance of Climate Change (Q changes)?

�Effect of Climate Change on reference conditions?

�Importance of land-use changes?

�Main limiting pressure / bottleneck?
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Introduction: IMPACT – an interdisciplinary project
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Study reaches (“receiving reach”) – field work

Some insights in our work (09/10 to 10/11)

Treene (sand-bed)

Célé (gravel-bed)



Study reaches (“receiving reach”) – field work

Some insights in our work (09/10 to 10/11)

�bathymetry
�flow velocity 
�grain size
�substrate
�inverts
�fish



Catchment model - calibrated for Treene catchment

Some insights in our work (09/10 to 10/11)

Guse (unpublished)



Hydraulic model – HEC-RAS model for rating curve  at  Treene study reach

Some insights in our work (09/10 to 10/11)
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�HEC-RAS 1D-hydraulic model
�measured Q/h at downstream gauging station
�model Q/h (rating curve) for study reach 

Guse (unpublished)



Channel topography and dynamics – hydrodynamic model  Treene

Some insights in our work (09/10 to 10/11)

�model present flow velocity, depth, substrate
�model future conditions (Climate Change and land us e Q, Qsed, but same topo)

Kail (unpublished)



Channel planform and geometry – regime equations and  model for Treene

Some insights in our work (09/10 to 10/11)

�model future channel geometry – empirical regime equ ation with Q as ind. var. 
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y = 3.99 * x^0.37
r2 = 0.93

Kail (unpublished)



Channel planform and geometry – regime equations and  model for Treene

Some insights in our work (09/10 to 10/11)

�model future channel geometry – regime model with Q,  Qsed, C’ as ind. var. 

model for gravel bed rivers from Millar and Quick ( 1998), 
based on Excel Solver model of Eaton 2006, modified  for sand bed rivers, Kail (unpublished)



Channel topography and dynamics – meander migration model Treene

Some insights in our work (09/10 to 10/11)

�model future channel topography and dynamics (first  preliminary results)



Channel topography and dynamics – meander migration model Treene

Some insights in our work (09/10 to 10/11)

�model future channel topography and dynamics (expec ted results)

from Crosato (2008)



Dispersal models – GIS Fish Dispersal Model FIDIMO

Some insights in our work (09/10 to 10/11)

�model dispersal of fish and assess which species ca n reach restored sites

Radinger et al. (in prep.)

Input
�fish source populations
�fish dispersal ability
�river characteristics (migration barriers, habitat quality)

Output
�probability of occurrence in 
rasterized river network



Questions to other IWRM-NET projects

Climate Change and land-use scenarios:

�Which Climate Change scenarios will be used (e.g. A1 B)?

�Which time-interval will be considered?

�CC time-scale similar to other processes considered ( e.g. land-
use or hydro- morphodynamic changes)?

�Method for downscaling global CC models?
� Treene: Statistical Regional Model (STAR)

�Which kind of land- use scenarios?
� Treene: Increase of energy crops (maize), increase of forested buffer 

strips 

� Portugal, Algarve region?

�Question especially to CLIMAWARE and ICARUS! 



http://www.impact.igb-berlin.de/
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