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Tilsig Gaula 

Kamrun Naher (2019) «Climate Change Assessments for the Gaula River» Masteroppgåve, NTNU



4

Sesongvariasjon

Kamrun Naher (2019) «Climate Change Assessments for the Gaula River» Masteroppgåve, NTNU
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Effekt av endringar

Kamrun Naher (2019) «Climate Change Assessments for the Gaula River» Masteroppgåve, NTNU

Vassdekt areal, 25-percentil vassføring vinter

Vasstemperatur, Eggafoss
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Tilsig Orkla

Red-control period, blue – future scenarios
Lars deGraaff (2019) MSc, NTNU/Univ. Wageningen



7 Lars deGraaff (2019) MSc, NTNU/Univ. Wageningen
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Kraftproduksjon

• Global oversikt
• Vurderingar av regionar og enkeltsystem

Hamududu og Killingtveit (2012) Energies



Tekeze power plant, Ethiopia

Adera & Alfredsen (2019) Journal of Water and Climate Change



Klimadata – CORDEX Africa

Data er justerte med kvantilkorreksjon
Middelfeil mellom observert og justert er 2.2 – 5.1% for seks ulike stasjonar

Adera & Alfredsen (2019) Journal of Water and Climate Change



Simulert tilsig

Adera & Alfredsen (2019) Journal of Water and Climate Change



Produksjon

Konklusjon:
• Variasjon mellom modellar
• Noko auke i tilsig
• Betre driftsstrategi mogleg
• Mindre flomtap
• Større produksjon
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Zambezi

Hamududu & Killingtveit (2016a), Energies
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Kwanza river, Angola

Hamududu & Killingtveit (2016b), Energies

Period Inflow Million 
m3

Reservoir 
Evaporation

Inflow 
Change %

Energy 
Production 
GWh/Year

Change %

Current 19,700 220 15,492
2020s 19,306 231 −2 15,222 −3
2050s 21,079 243 7 15,899 4
2080s 22,064 255 12 16,975 10
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Drikkevatn i Trondheim i framtida

Jonsvatn
et

Benna

GCM RCM Kvantil-korreksjon

△
T +4.5
P * 25%

	

Klimamodell	 CORDEX	simulering	 Regionalmodell	 Ensemblenummer	
CRNM	 SMHI	 RCA4	 r1i1p1	
IPSL-CM5A-MR	 SMHI	 RCA4	 r1i1p1	
MPI-ESM-LR	 SMHI	 RCA4	 r1i1p1	
MOHC-HadGEM2-ES	 SMHI	 RCA4	 r1i1p1	
ICEHEC-EC-EARTH	 Dansk	Met	Institutt	 HIRHAM5	 r3i1pi	
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Tilsig Jonsvatnet
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Snømagasin Jonsvatnet
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Tilsig oppsummert
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Jonsvatnet - capacity
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Is og temperatur

• Få observasjonar om islegging i Norge

• Kople islegging til klimatologiske indeksar– bruke desse
til å seie noko om framtida
– 0°-isotherm (autumn, spring)
– Accumulated freezing degree days
– Mid winter thaws

• Bruk av modellar for å rekne på is lokalt og regional
– Regional modell for Norden (CRAICC)
– Modell av kraftverksmagasin
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Winter indicies (1961-2010)
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v Autumn isotherm dates : 
(0.35+ .06)

v Spring isotherms dates : 
(-2.9+ 1.1)

v Winter duration
(-5.2 + 2.9)

v Max. Ann. AFDD 
(-57.4 + 35.4)

v MWT frequency
(2.5 + 1.5)

Gebre & Alfredsen, Hydrology Research (2014)
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Gebre & Alfredsen, Hydrology Research (2014)
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Gebre & Alfredsen, Hydrology Research (2014)
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• Triangle – Simulated with actual area
• Circle – Simulated with model lake
• Cross – Observed

Gebre et al. The Cryosphere (2014)



25

Future lake ice

25

Ice-off

Lake depths

5m 10m 20m 40m

C
ha

ng
e 

in
 d

ay
s

-10

-20

-30

-40

-50

-60

-70

Ice duration

Lake depths

5m 10m 20m 40m

C
ha

ng
e 

in
 d

ay
s

-20
-30
-40
-50
-60
-70
-80
-90

-100

Ice thickness

Lake depths

5m 10m 20m 40m

C
ha

ng
e 

in
 c

m

0
-10
-20
-30
-40
-50
-60
-70

Ice-on

Lake depths

5m 10m 20m 40m

C
ha

ng
e 

in
 d

ay
s

25

20

15

10

5

0

Gebre et al. The Cryosphere (2014)
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Reservoir ice
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Gebre et al. J.Hydrology (2014)
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Temperature of released water
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Gebre et al. J.Hydrology (2014)
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