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1. «Habitat offsetting »
en del av «kkompenserende tiltak»
en del av miljgdesign
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Main research questions
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Kostnads - og effektanalyse med
modellerings  -Kkjede
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Source: adapted from Bustosetal. ( submitted )

CEDREN Centre for Environmental Design of Renewable Energy g % <@ >ﬁ\



Scenarier simulert |
farste resultater

EcoManage

Scenario Winter Spring Summer Habitat
discharge | release discharge modification
(m3/s) (m3/s) § (m3/s)
Weir Spawning
removal (W) gravel
addition (G)
A —voluntary release | 1.5 [EL*}_ 0% |3 D_{E“_‘] | +H:  all weirs ‘f_es_ o
B - intermediate 4.0 0%,25%,50% | 6.0-12.0 +H:  all weirs yes
C - intermediate 6.0 0%,25%,50% | 8.0-14.0 +H:  all weirs yes
D — NVE regime 6.0 0%,25%,50% | 8.0-25.0 +H:  all weirs yes
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Sammenligning av arlige kostnader og
smolt per m2 | Laudal

Source: adapted from Bustos et al. (submitted)

Smolt production vs Energy production at Laudal
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Past Past+ Intermediate B Intermediate B Intermediate C Intermediate C NVE proposed NVE proposed Historical 1,2.
W:1.5 Hab. W: 4 + Habitat W: 6 + Habitat W: 6 + Habitat
s 3 mod Spring: (1) (2) Modification Spring: (1)- (2) Modification Spring: (1)- (2) Modification
25%, (3) 50% 25%, (3) 50% 25%, (3) 50%
; S:8-14 S:8-25

S:6-14

W: winter discharge (m3/s), Spring: extra spill released depending on the inflow during smolt migration period, S: summer discharge (m3/s).
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Sammenligning av scenarier med og uten
terskler ved ulike vannfgringer |
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Sammenligning av scenarier med og uten
terskler ved ulike vannfgringer |l
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Uncertainties In IBSalmon

Source: Hedger et al. 2015(in progress)

J//_ ﬁ‘“\ € Hydropower infrastructure p .
f Hydrological component effect on smolt migration Hydrauliccomponent \-ﬁ
dowp

Inflow data time
series

River morphology

€ Habitat remediation
effect on adult spawners ?

Hydropower
scheme
Algorithms for
water balance

Hydraulic model
1D HEC-RAS model

Biological component

Flow regime
Q min Winter Change in wetted area

Q min Summer
Q smolting period Spawning grounds Temperature

Smolt production
model

€ Are salmon
populations in
Bjelland and
Laudal
independent ?

€ Eggs=f( spawning sites)
€ Instantaneous Spawning sites =f( wetted area)

spawning grounds no direct relationship ?

with wetted area?
€ No density dependence of

somatic growth ?
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Metode - utvikling:
Kostnadseffektivitetsanalyse med en
nettverksmodell

Additional cost
(MO e, ref, A7




Ytterligere scenarier simulert |
EcoManage

Benevnelse i
modellen:
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Scenario Winter Spring Summer Habitat
discharge | release discharge modification

(m3/s) (m3/s) § (m3/s)

Weir Spawning
removal (W) gravel
addition (G)
A —voluntary release | 1.5 (1%) 0% 3.0(2%) +H:  all weirs yes

B - intermediate 4.0 0%,25%,50% | 6.0-12.0 +H:  all weirs yes

C - intermediate 6.0 0%,25%,50% | 8.0-14.0 +H:  all weirs yes

D — NVE regime 6.0 0%,25%,50% | 8.0-25.0 +H:  all weirs yes

P1 — photoscenario 6.0 50% 3.0 Wa: all, Wp: weirs 3-8 +G: yes / no
P2 - photoscenario 6.0 50% 4.0-6.0 (8) Wa: all, Wp: weirs 5-8 +G: yes / no
P3 - intermediate 6.0 50% 8.0-14.0 Wa: all, Wp: weirs 5-8 +G: yes / no
P4 - photoscenario 6.0 50% 8.0-25.0 (15) | Wa: all, Wp: weirs 5-8 +G: yes / no
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DEMO HUGIN: Kan vi finne ut noe
mer om kostnadseffektive tiltak
med en nettverks -modellen?
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RESULTATER I:
Kostnadseffektivitet av ulike vannfgringsregimer sommer, L audal
(gitt habitattiltak)

Konklusjon: sommer 6-12m3/s kan vaere mer kostnadseffektivt enn bade 3 m3/s og 8-25 m3/s
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RESULTATER II;
Kostnadseffektivitet av ulike vannfgringsregimer sommer, Laudal
(gitt habitat - tiltak)

Konklusjon: sommer 6-12m3/s kan veere like kostnadseffektivt som 4-6m3/s, hva som er best
avhenger av minstekrav til smoltproduksjon og maks. aksept av kostnader, og muligens andre
bruker-interesser.
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RESULTATER III:
Kostnadseffektivitet av fjerning av terskler, Laudal
(pa tvers av ulike vannfarings -scenarier)
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Utvide fra kosthadseffektivitet til
multi -kriterle anal yseeé
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Source: adapted from Bustos et al. (in prep)




