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The project ,KliMaWerk"

B Project aim: Development of strategies to
Increase the hydrological and ecological
resilience of river basins to droughts and heavy
rainfall events. Scenario 1 — Best case

Focus of this presentation: Hydrological Jl
modelling to analyse the development of the Q Q mm 2
landscape water balance, the underlying
processes, and likely effects of different

measures and land management strategies on
climate resilience.

Study area: Lippe River Basin, North Rhine-
Westphalia (Germany).

Analysis and modelling of processes
1. Understanding the extremes and their conseguences
2. Development of strategies

Scenario 2 — heavy rainfall Scenario 3 — droughts

Hydrological Modelling with SWAT+
Entire Research Area and Upscaling

Hydrogeological Modelling with SPRING
Sub-Basin Study

B Workflow hydrogeological modelling

Nj SPRING

B Characteristics of catchment area
B Lippe River (4,860 km?)
B Length of Lippe River: ~220 km (flows into the Rhine River)
B Land use: agriculture 53%, grassland 12%, forest 19%, urban 12%
|

Controlled water transfer to the Datteln-Hamm-Canal of @ 37% from the
Lippe River streamflow; in turn a minimum river runoff of 10 m3/s is
maintained

. Set up of a 2D groundwater flow
model

. Surface water network: simplified
approach for surface runoff

. Determination of transient
groundwater recharge using the
Integrated method RUBINFLUX
(period 2011 - 2021, daily steps)

. Steady-state and transient
calibration of the model using data
from groundwater level monitoring
and river gauges
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Fig.: Study area Lippe River with

I Fig.: Water table contour lines, depth to water table,
highlighted key features.

deviation measured/modelled water levels (steady-
state)

B Workflow hydrological modelling
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1. Model parameterisation including water
transfer point Lippe River / Datteln-Hamm-

- Canal
@M‘k w3 2. Calibration at river gauges, not influenced
Lkl by -
) B Water transfer (gauge Kesseler 3) 4
B Rhine River (gauge Schermbeck 1)

model building blocks
3. ?OHUHUOUS s)rmulatlon at a daily time step Exchange of model results via defined exchange files/interfaces
- 2011 - 2021
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Coupling NASIM & SPRING — Workflow & Concept
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Comparison of the simulation results
Post-processing and variation of existing
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Fig.: Precipitation and runoff hydrographs in the calibration

Blue: Measured
Red: Simulated (SWAT+)

period (hydrological years 2012 - 2016)

Hydrological Modelling with NASIM
Sub-Basin Study

B Characteristics of catchment area

Processes considered:

Focus SPRING
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B Creek System Hammbach-Wienbach (146 km?2)
Length of Hammbach Creek ~21 km, Wienbach Creek ~14 km
Land use: agriculture 57%, grassland 8%, forest 28%, urban 6%
Mining subsidence areas & pumping stations
"Impermeable" Bottrop Strata (marl), different aquifers
Large depth to the groundwater table (20 - 70 m) in the North
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First steps: Transfer of the groundwater leakage values (SPRING) to the
NASIM model

Further coupling points: Groundwater recharge, surface water level,
surface runoff
B Workflow hydrological modelling 1.

River runoff (Station Hammbach river)
Blue: measured

Model set up: parameterisation
of sub-areas (natural & urban
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Orange: Simulation NASIM
Red: Simulation SPRING
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' NASIM baseflow
groundwater based runoff

areas)
. Coupling to groundwater flow
. Calibration at gauging stations

. Continuous simulations In
5-minute steps (2011 - 2021)

8/11

8/12

8/13

8/14

8/15
Month/Year

8/16

8/17

8/18

Fig.: Intermediate calibration results including
comparison to groundwater based runoff (SPRING)
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