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Feltmalingar




Bruk av modellar

. For @ kunne fgresja korleis effektkgyring pavekar

fysiske tilhgve treng vi a sette opp modellar for
paverka strekningar.

. Ulike tilnaermingar finst, bade 1D, 2D og 3D
modellar er testa i prosjektet.

« Nokre problemstillingar:

= Simulering av typiske variable (nedtapping, utterking,....)
- Kor ngyaktig grunnlag trengs for a gjere dette?
- Kor stor skala kan vi jobbe pa?

= Oppsett og kalibrering

cEDREN Centre for Environmental Design of Renewable Energy



bottom elevation (m)

flow direction
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Modellkalibrering
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Presisjon i simulering av tgrrlegging

Felt 1
Base Addl Add3
' ' ' h
Add7 Addl15 Add3l
— SRR RN
Felt 3 131 o 16
JEEEESETN v - 14
vvvvv ‘ e £
\ - E 1,2 1 - 12 ®
- i a
g = 0 E
2111 o . B
Felt 4 2 . £
[ 6 5
= U
/ £ 10- H IH -4
. S
“ > - 2
0- 0

Flt1 Felt2? Felt3  Feltd

Z o M Kompleksitet
Casas-Mulet, R. et al. (2013)River Research and Applications Buktethet
CEDREN © Optimal geometriinnsats mhp. F-kriterie
Centre for Environmental Design of Renewable . S




Tarrlegging

maximum dewatering rate
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Torrleggingsrate

maximum dewatering rate
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Vatn i grunnen (hyporeisk sone)

« Interaksjon mellom overflatevatn og hyporeisk
sone viktig for mange funksjonar:

- Egg

= Botndyr

= Sediment ﬁﬁnf_'

- Stranding av fisk s
Ditection of

7/ ground-watee
/’ Nlow




Vatn i grunnen - instrumentering

Air Temperature (°C)
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Vatn i grunnen - resultat
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Temperatur

. Temperatur overflate/grunn for vinter (gvre) og var

(nedre)
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Simulert “thermopeaking”
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Frost

. Ei temperatureffekt - oDyt i s nts o A0
som vart observert e =
er frost i tgrrlagde
delar av substratet
nar elva var
nedtappa i kalde bl
perioder __________
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= Fgrer til frysing av “
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smadammar med vatn ..

Number of exposur
s

= Frosten trenger ned i
grunnen, som kan fgre
til frysing i gytegroper.
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Sediment

. Statisk, armert botnsediment

. Lite tilfgrsel av sediment fra
oppstraums side

- “Pakking” av sedimentet.

« Reduksjon i holrom og skjul over [
tld 100
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Sedimentakkumulering
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Langtidsverknad pa skjul

« Samanheng mellom skjul og kornstorleik etablert

« Simulering av utvikling av skjul over tid som funksjon av
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10,0 1 — Dagens situasjon

B St
« Simulering av sarr 501 .
ved ulik regulering i 251
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10,0
= Simulert naturleg viser %

stabilt isdekke. Sarr
mest i starten pa
vinteren

=y

=

=

;__

E_—

r-e._—

=
Vella

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

= Aukande regulering gir
meir sarrproduksjon og
mindre stabilt isdekke

—
=
o

Sarrkonsentrasjon (m3/m3) * 10°

&
[

Haragya

- Effekt av tapping av
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Habitat

i

4@ 0.45 m3/s

® G1: Deep splash G2: Shallow splash ®C: Pool

10.58 m3/s

= D: Walk “BI1: Deep glide m B2: Shallow glide
= H: Rill
Vannfering = Treffprosent % treffi forhold til de enkelte kriterier
[m3/s] Overflate- Helning Hastighet ~ Vanndybde
struktur vannspeil overflaten
20,6 95,1 97,6 100,0 100,0 97,6
16,4 80,5 85,4 95,1 100,0 95,1
10,6 61,0 75,6 97,6 92,7 92,7
0,45 61,0 95,1 100,0 80,5 82,6

Casas-Mulet, R. et al. (2014) International Journal of River Basin Management
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Modellintegrasjon for tiltak

Options Description
P ———————————— i Options 1. Permanent bypass of 3.5 m* s ' during
E ' Option 1.1 All year round
Additional Technicaland | | nMAG | Options in Opeion 5,2 IO - Umobe M0l N .
! ' ; Options 2 Permanent production of 8 m” s ' during
P ower p. lant — Economic : Water availam _!_<> e roduction Option 2.1 All year round
usage Jeasibility : environmental use ; T strategy Option 2.2 From 1 October 1o 31 March
; E Options 3 Bypass of 3.5 m* s ' when
' ' Option 3.1 Production flows are below 3.5 m” s~
| ; | 1 E and AT <0 °C
E i Bypass for the whole period
Feasibility i ' Option 3.2.1 Production flows are below 3.5 m" s '
: i and AT <0 °C for >3 h
i E x Bypass for 2 h every 3 h
low ot} Hec-RAS ' C}?a.nges o . Option 3.2.2 Production flows are below 3.5 m' s '
gl: Minimum{flow “ < minimum flow and AT <0 °C for 23 h
< i | patterns Bypass for | h every 3 h
high = | Option 3.3.1 Production flows are below 3.5 m" s '
éi l T E and AT <0 °C for 26 h
E ! ' Bypass for ;?‘ hevery 6 h —
«|i ' Option 3.3.2 Production flows are below 3.5 m™ s
a: Egg survival research 5 and AT <0 °C for 26 h
; E Optimalsurvival i Bypass for | h every 6 h
=l | Options 4 Produce 8 m" s ' when
g 1 ________________ : Option 4.1 Production flows are below 3.5 m' s '
and AT <0 °C
Likelihood of meeting Produce for the whole period .
optimal survival Option 4.2.1 Production ﬂow.s are below 3.5 m” s
and AT <0 °Cfor=23 h
Produce for 2 h every 3 h
. Option 4.2.2 Production flows are below 3.5 m" s '
high low and AT <0 °C for 23 h
Produce for | h every 3 h
Option 4.3.1 Production flows are below 3.5 m” s~

N

Casas-Mulet, R. (2014) Fisheries Management and Ecology

and AT <0 °C for>6 h
Produce for 2 h every 6 h
Option 4.3.2 Production flows are below 3.5 m’ s '
and AT <0 °C for>6 h
Produce for I h every 6 h

(L)

1\ e ——
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Resultat tiltak

Bypass Production
1.50 1.50
1.00 1.00
0.50 0.50
) J )
E 0.00 -—---;-___m—m“—'— E 0.00
= -0.50 7 - B Revenue || _— -0.50 E Revenue
= -1.00 o Water loss || = -1.00 - I Water loss ||
-1.50 = Extra stops || -1.50 1 mm Extra stops ||
-2.00 --Balance || ~2.00 == Balance
-2.50 -2.50
Option Option Option Option Option Option Option Option Option Option Option Option Option Option
1.1 1.2 3.1 321 322 33.1 332 2.1 22 4.1 421 422 43.1 432
Feasibility
Likelihood of meeting Water volume  Economical Additional usage
Options optimal embryo survival used (%) (%) Technical of turbines (%)
1 Permanent Bypass of 3.5 m's ' 1.1. Very likely 318 -17.0 Not feasible 0.0
1.2 Likely 15.1 8.1 Not feasible 0.0
2 Permanent Production of 8 m" s~ 2.1 Very likely 715 -165 Feasible 44.4
22 Likely 310 —6.8 Feasible 214
3 Conditional Bypass of 3.5 m's ' 3.1 Very likely 73 -42 Not feasible 0.0
3.2.1. Very likely 24 -14 Not feasible 0.0
322 Very likely 15 -09 Not feasible 0.0
33.L Likely 13 —0.7 Not feasible 0.0
332 Likely 0.7 —04 Feasible 0.0
4 Conditional Production of 8 m* s~' 4.1 Very likely 20.0 -34 Feasible 10.1
42.1. Very likely 65 -13 Feasible 33
422 Very likely 4.1 =].1 Feasible 2.1
43.1. Likely i4 —0.7 Feasible 1.7
432 Likely 20 —05 Feasible 1.0

Casas-Mulet, R. (2014) Fisheries Management and Ecolog
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Oppsummering

« Ved start og stopp vil bglgjer (vatn og temperatur)
forplante seg nedover i vassdraget, bade i overflata
0g i hyporeisk sone

« Interaksjon mellom overflate og vatn i grunnen er
viktig.

« Frost kan vere eit problem ved nedtapping

« Regulering reduserer stabilitet i isdekke, eller fjernar
dette heilt.

. Modellverkty kombinert med presisjonsoppmaling
gir godt grunnlag for vurdering av verknader og for
malretta tiltak. A

cEDREN Centre for Environmental Design of Renewable Energy : >m\ E%:x .



