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Sustainable development

Integration
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Dams

» Migration barrier

» Loss of connectivity
» Less access

» Loss of biodiversity
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Change in downstream flow regime
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Landscape effect
Impacts on wildlife
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Resettlement






Flow and the environment
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Flow and the environment
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Variation
iImportant!
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Alternatives
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Methods and models
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Methods with
examples

Desk studies

Studies including field data

\

( Tables

and curves

Expert
opinions

Single index

Indices

[ Measurements,
classification
and mapping

Single-site
modelling

Single-
species
modelling

Multi-
purpose
modelling

Hydrological

Hydraulic or
geomorphological

Functional

Aiming at

relationships holistic

> method

Tennant

7Q10

details

Using existing
rating curves

IHA (Richter)

Classification of
geomorphological
units

Wetted area
modelling

BOGSAT

Mesohabitat
classification

Bioenergetic
fish modelling

Microhabitat
modelling for
Atlantic salmon

Multi-
purpose
modelling

please note that the exact position of boxes
may vary from the point of view and by case

Building
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modelling with
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More complex
systems
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Mesohabitat classification

flow
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Hydraulic models for rivers

HEC-RAS

= Well known and widely
used

= 1-D suitable also for long
reaches

MIKE 11

= Well known and widely
used

= 1-D and 2-D suitable also
for long reaches

= Expensive
RIVER 2D

= Robus, but not as well
known or widely used as
HEC-RAS or MIKE 11

SSIIM

= 3D including sediment
transport

= Widely in research use

Innfiordelva-Ronning Plan: Plan 15 15.06.2006
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Rapid changes in flow
- stranding risk




Lake and reservoir models

o CE-QUAL-W2 calculates o CE-QUAL-W2 Version 3
physical and ecological - ivarBaclions o
variables as a function of & =
climate, flow and load NN

o Results: Current velocity,
temperature, ice, oxygen
content, particle
concentrations, chemistry, _
bacteria, sediments, algal tof
grOWth’ etc. Julian Day 66.71

« 2-D model with user defined - 1659 3/6/96

Dam

Reservoir

b R
30 F

20F

Elevation, m NGVD

time Steps — 50000 30000

o« CE-QUAL-W2 is well suited for
simulations in long and Freeware from EPA

narrow lakes and I‘eseI‘VOiI‘S, Wldely applled in Norway
as well as rivers, estuaries

and fjords.

Distance, m
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Biological and ecological
models in running waters

e Functional
relationships

e Correlations
e Habitat models

e Population models
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Seasonal requirements
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I Retain flood magnitude, to scour channel and vegetation,
recharge river banks and floodplains

Maintain baseflow and thus aquatic habitat in dry season

3 Retain spring flushing flow as cue to life cycles

4 Vary baseflow in wet season, but with removal of some
floods

River Flow

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deq

Natural
== For ecological maintenance

from Richter, adapted from Tharme & King
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