‘i How to assess groundwater abstraction impact
on in-stream physical habitat conditions in small
lowland streams
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"The analysis of critical streamflow depletion-limit values was based on figures from Danish guidelines
for water supply planning from 1979. There is a strong need for new and better estimates of threshold
values for critical streamflow depletion for both average flow and low flow conditions linked to ecological
parameters, e.g. using habitat models”
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L4 Objective

« to assess ifitis feasible to combine in-stream environmental flow criteria with
an integrated surface-groundwater model to quantify groundwater abstraction
Impacts on in-stream physical habitat conditions

e QOutline
— Case
— Habitat Conditions
— "Eco-relevant-flows”
— Flow simulations and
"Eco-relevant-flows”
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" Case

e« Zealand

 Groundwater
abstraction

* Impact on stream flow
— Majority <2.5 m wide
— Physical habitat

 Brown trout

— Well studied ecological
indicator species
— Spawning streams
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Physical Habitat Conditions

Physical habitat conditions

WUA

Field measurements
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Habitat Suitability Indices
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How does physical characteristics
change with flow? Often depth,
velocity, substrate and wetted area.
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e When?

&  Ecologically relevant flow

Expert Opinion Critical Flow-type Calendar
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 What?

Critical flow
D<0.1lm
V<0.1ms1

Optimum flow
D>0.2m
V>02ms1
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Groundwater surface water
model covering Zealand (DK-
model) ~7000 km? (MIKE SHE
and MIKE 11 based)

— New calibration with improved
simulations of low flows

— 49 discharge stations

Annual flows

— ~8% of time flow >100%
overestimated

Summer flows

— ~28% of time flow >100%
overestimated

Arrow = 100% bias

cat™’

|

|

|

: |

3000 { |
v

Flow simulation bias

Annual flows

300

100 80 60 40 20

D

100 20 60 40 20

Time flow is exceeded (%)

ENSPAC

Roskilde University




simulation

Flow criteria and seasonal Q

Flow criteria and Flow criteria and
annual flow simulation error summer flow simulation error
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 Low flow criteria are in flow range
with >100% simulation error

* Optimum flow criteria are in flow
range with <100% simulation error
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Flow simulations

Low Flow Optimum Flow High Flow
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* Low flows = largest simulation error

* High flows = lowest simulation error
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¥ Take home message |

Low flow criteria

« Itis NOT feasible to combine low flow criteria and large
scale integrated surface-groundwater models
— Low flow; depth = 0.1 m and velocity = 0.1 m st

« Solutions
— Sample low flows and sample at smaller scale

— Set up more detailed hydrological models at smaller spatial scale
— bridge the spatial gap between ecology and hydrology

— Focus (weight) on low flows in set up, calibration and evaluation
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v Take home message ||

Optimum flow criteria

« Itis feasible to combine optimum flow criteria and large
scale integrated surface-groundwater model
— Optimum flow; D=0.2mand V=0.2 ms-1

« Challenge

— How much and for how long time can optimum conditions be
reduced before it is critical?

— What is relation between optimum and critical flows?

ENSPAC
Roskilde University



- (Groundwater abstraction and climate change
Impact on ecological conditions in streams
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