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Is this the new future?
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Inflow for NO1, NO2 and NO5
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Inflow for NO1, NO2 and NO5
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Hvor er nedbgren mest verdt?

Kartet viser nedbersfeltene til vannkraftverkene i
Norge. Nedbarsfeltene er farget etter hvor mye energi
man far fra hver drépe nedber gjennom kraftverkene pa
vei ned til havet. En sumenergiekvivalent pa 1 betyr at
man far 1 kWh med strem for 1 m3 vann. Dette er
direkte proporsjonalt med den utnyttede fallhayden og
virkningsgraden til kraftverkene i kaskaden. En
energiekvivalent pa 1 tilsvarer et fall pd omtrent 400 m.
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Inflow from observed discharge in Norway
30 years rolling mean
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Inflow from observed discharge in Norway
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F =@l Observed inflow is increasing faster than in the climate projections
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Climate projections indicate that:

2 Annualinflow will continue to increase in the years to come



Change in climate projected
inflow in Norway for RCP8.5
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Climate projections indicate that:

2 Annualinflow will continue to increase in the years to come

¢ The average inflow during the winter will increase



Inflow profile for Norway for RCP8.5
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Climate projections indicate that:

2 Annualinflow will continue to increase in the years to come

¢ The average inflow during the winter will increase, but the inflow during
the winter will vary more from year to year



Inflow [TWh]

Duration curve for inflow during winter

from climate projections for Norway for RCP8.5
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Climate projections indicate that:

2 Annualinflow will continue to increase in the years to come

¢ The average inflow during the winter will increase, but the inflow during
the winter will vary more from year to year
=> Reservoir management will become more challenging



Climate projections indicate that:

2 Annualinflow will continue to increase in the years to come

¢ The average inflow during the winter will increase, but the inflow during the
winter will vary more from year to year

=> Reservoir management will become more challenging

2 Spillage will increase
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Method

]
¢ Only inflow has been changed between the s
simulations
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? No changesin the power system, hydropower
plants or power prices
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¢ The hydropower has been simulated with a
weekly resolution in Vansimtap
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¢ Thesimulated hydropower system is power
plants in operation by the end of 2022
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2 Climate change has already influenced hydropower in Norway, and will continue
to do soin the future

Climate projected inflow still has high uncertainty
Use the newest available historical series for production planning

Production planning ahead of winter in a future climate will also be challenging

) A A A 1

A regional downscaling of new climate datasets will be available soon



Another driver is the renewal of concessions

¢ Theinterplay between the
environmental restrictions and
climate change might be challenging

- Konsesjonsvilkarene har ikke tatt hoyde for et scenario uten varflom.
Dette er nytt for alle. Det er ukjent farvann, mener avdelingslederen i

Glitre som tilbrakte sendagen pa kontoret blant regneark og vaerprognoser.

From: https://www.vg.no/nyheter/innenriks/i/47wr2R/lurer-paa-naar-vi-faar-satt-ut-baaten-i-sommer



Increased wind production during winter might also influence the
reservoir strategies
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https://publikasjoner.nve.no/rapport/2020/rapport2020 44.pdf



https://publikasjoner.nve.no/rapport/2020/rapport2020_44.pdf

How can we model the impact of climate change on the entire
power system?

And without compromising the correlation between these variables?
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https://publikasjoner.nve.no/rapport/2015/rapport2015_85.pdf
https://publikasjoner.nve.no/rapport/2017/rapport2017_29.pdf
https://publikasjoner.nve.no/rapport/2017/rapport2017_84.pdf
https://publikasjoner.nve.no/rapport/2019/rapport2019_50.pdf

NVE have created a new runoff map for 1991-2020

Mean annual runoff (mm/year) 1991-2020
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publikasjoner.nve.no/rapport/2022/rapport2022 36.pdf, dataset available at: NVE data nedlast



https://publikasjoner.nve.no/rapport/2022/rapport2022_36.pdf
https://nedlasting.nve.no/gis/

New mean annual production values for hydro power plants for 1991-2020

Mean annual runoff (mm/year) 1991-2020
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38,4 2,7 136,7
4.4

Mean annual production (TWh)

old dataset 1981-2010 new dataset 1981-2010 change between periods new dataset 1991-2020

*As of november 2022



For more information about the new production values

iz
& | FAKTA

NVE

Nr 6/2022

Ny midlere arsproduksjon for norske
vannkraftverk anslatt til 136,7 TWh

Det kan variere mye fra ar til ar hvor mye tilsig som kommer til norske
vannkraftverk. Midlere arsproduksjon brukes derfor for a beskrive den
forventede produksjonen til vannkraftverk over tid. Vi beregner midlere
arsproduksjon som gjennomsnittlig produksjon over en tilsigsperiode pa
30 ar. NVE har na byttet tilsigsperiode fra 1981-2010 til 1991-2020.

NY ARSPRODUKSJON ANSLATT TIL 136,7 TWH
NVE bruker en referanseperiode pa 30 ar for a definere
midlere arsproduksjon fra vannkraftverk, bide utbygde og
kraftverk som det sokes om tillatelse til 3 bygge. Vi
oppdaterer referanseperioden hvert tiende ar. Siste
oppdatering ble gjort i 2012". Ved 2 oppdatere til en nyere
referanseperiode, vil man fi et anslag for midlere
arsproduksjon som bedre representerer dagens niva.

Vi har beregnet ny midlere arsproduksjon for norsk
vannkraft til 36,7 TWh for tilsigsperioden 1991-2020. Dette
erstatter det gamle anslaget pa 1384 TWh for
tlsigsperioden 1981-2010. Tallene omfatter kraftverk som
er satt i drift per 01.11.2022.

NVEs vannkraftdatabase er oppdatert med midlere
arsproduksjon for 1991-2020 for alle vannkraftverk
Datasett for simulering av vannkraftsystemet i Norge med
oppdatert hydrologisk grunnlag er tilgjengelig pa nve.no’.

Figur |: Endring i midlere drsproduksjon per prisomrade fra
1981-2010 til 1991-2020. Total nedgang er 1,7 TWh.

https://publikasjoner.nve.no/fakta/2022/fakta2022 06.pdf


https://publikasjoner.nve.no/fakta/2022/fakta2022_06.pdf

=@l Some ongoing work in NVE today
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More hydrological data is available in our Power Bl-report

Nedbarsenergi per uke [GWh]
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2 Hydrologiske data til kraftsituasjonsrapporten - NVE



https://www.nve.no/energi/analyser-og-statistikk/hydrologiske-data-til-kraftsituasjonsrapporten/

Model of the Noregian hydro power system can be downloaded from
nve.no

EMERGI ~ MATURFARE - AREALPLANLEGGING HART HONSESION

25411 EVANGER

Forside » Energi » Energisystemm » Vannkraft » Modell avdet nor rannkraftsystemet
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skjonnsmeszsige korrigeringer av inputparametere. Sigjerne fra dersom du finner storre fieil His! ke vannfaringsserier til
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Kontaktperson:

Carl Andreas Veie |

https://www.nve.no/energi/energisystem/vannkraft/Modell-av-det-norske-vannkraftsystemet/



https://www.nve.no/energi/energisystem/vannkraft/Modell-av-det-norske-vannkraftsystemet/

NVE

Thanks for listening

Mail: cave@nve.no



mailto:cave@nve.no

2 Netinflow = hydropower production + net change in reservoirs

2 Gross inflow = inflow in mill. m3 * sum of energy equivalents



Prosentvis endring i 200-ars flom ved hgyt utslipp
(2071-2100 vs. 1991-2020)
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Carr, S. (m.fl.) 2023. Projected changes in peak flows and implications for climate change allowances.
NVE Rapport 26/2023, 41 s.



The variations between years will not increase
(according to the climate models)

Duration curve for annual inflow
from climate projections for Norway for RCP8.5
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If you want everything in one figure:
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Five different climate models have been used for two different
emission scenarios (RCP 4.5 and RCP 8.5)

Tabell 3: Oversikt over kombinasjonene av globale og regionale klimamodeller som ligger bak
framskrivningene av temperaturer og tilsig. Alle kombinasjonene er kjgrt i bade et hgyutslippsscenario
(RCP8.5) og et utslippsscenario som ligger naer togradersmalet (RCP4.5).

Global Regional Tidsperiode Institusjon

klimamodell klimamodell (tilsigsserier)

CNRM CCLM 1961-2100 Climate Limited-area Modelling Community
EC-EARTH CCLM 1961-2100 Climate Limited-area Modelling Community
EC-EARTH HIRHAM 1961-2100 Danish Meteorological Institute

EC-EARTH RACMO 1961-2100 Royal Netherlands Meteorological Institute
MPI CCLM 1961-2100 Climate Limited-area Modelling Community




Enerqitilsigsprofil i Norge fra observert vannfgring

Snesmeltingen har blitt mindre

9 6
3
<
= 5
=
(@)
G 4
5 3
o
c
H 2

1

0

J F M A M J J A S O N D

< 200%
o Mer vann om vinteren
£ 100%
c
~ —-—\/\/\/\
?’; 0% — — w
E
F -100%

J F M A M J J A S 0] N D
—— 1961-1990 —— 1991-2020



Production and spillage from observed discharge in Norway
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