Mer vann og mer uveer?
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Climate Change will have impact on Water Resources
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Hydropower and Climate Change

PROJECTED ®
CHANGES IN
HYDROPOWER
GENERATION

(2050)

® 0tol2990 kilowatts
@ 13000 to 62000 kW

® 01t0-2999 kW
@ -30001t0-8000 kW

. Countries that rely on hydro-
power for 50% or more of
their total power generation



Lokale verknader pa kraftressursar
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Chernet et al. 2013, Journal of water and climate change
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sig simulert fra nedskalerte klimadata
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Simulert snemagasin

HadaW3H control and A2 scenario HadaW3H control and B2 scenario
1200 T T T T T T T *-ﬁ\- T T T 1200 T T T T T T T *.*
tooor * | 1000} * ]
: * A *

200 1 300

600 1 600

400 1 4001

200 1 2001

Snow water equivalent (rmm)

0

il
g

) m
A M T

[t

o

OB
i

=

ECHAMNY control and B2 scenario

1500 T T T T T T T T T T T T
------ * - Control max
*** """ FARREER Scenario max
1000 Y R (SR Control i
------ (21 Brenario mh

Control mean

Scenario mean

500

Snow water equivalent (mm)

Chernet et al. 2013, Journal of water and climate change

:'." L“) U n
CEDREN Centre for Environmental Design of Renewable Energy o o Q »A\ EEE:;'{‘"&' .







Current (1961-1990) Future (2041-2070)
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o Salmon juveniles grow faster, smoltify younger

e Increased mortality in summers due to reduction
In wetted area

e Reduced recruitment and reduced
production of salmon in future scenario
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Rammeverk for modellutvikling
Fordelte vs integrerte modeller

FoU-versjon utviklet 2002-2014
ved SINTEF

Operativ versjon utviklet 2014-
2015 ved Statkraft

Begge versjoner Open Source

Pa vei inn i operasjonell
programvare (Powel)




Model Development

 Model selection:
= Operational needs
= Dominant processes

Model Selection
Choice of working hypotheses

» Available data

Y

» Validation
= Required performance

Model Calibration

Estimation of model parameters

= Achievable performance
= Physical correctness
= Stability and robustness

 Two often quoted statements:

”All models are wrong. Some,
however, are useful.” (Box, 1979)

«  “A model must work well for the
right reasons” (Klemes, 1986)
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Simplification of response routines

Epot Eact P+SM Epot  Eact P+SM Epot Eact P+SM

113

I 13

Q
HBV response + soil 3-par Kirchner + soil 2-par Kirchner
= 8 parameters B 6 parameters = 3 parameters
= 3 states m 2 states = 1 state (Q)
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Performance (average R? of 22 catchments)

Epot Eact P+SM Epot Eact P+SM Epot Eact P+SM
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Q Q
HBV response + soil 3-par Kirchner + soil 2-par Kirchner
Regional cal: 0.679 Regional cal: 0.683 Regional cal: 0.684

Local cal: 0.741 Local cal: 0.762 Local cal: 0.752
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Energy-sum melt equation
Air temperature
Shortwave

_ radiation
Wind

Longwave

radiation /
Turbulen@

transfer Abedo

Snhow temperature
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Prosesses in land surface evaporation
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Forms of precipitation

STEATIFORM CLOUD FORMATION

o Stratiform precipitation AR /
= Warm front ’:f’;/:/)ﬁ? COOL DRY AIR

_______...—-""‘
- Cold front _r

e Convective precipitation < T >

e Orografically enhanced precipitation
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TOOLS: Routines for efficient analysis

 Et felles grensesnitt for aom
« Hydrologiske modeller
. CORDEX
= Planleggingsmodeller }

= Miljgmodeller

« Rutiner for datafangst
= Klimascenarier
= Reanalyse, varslingsgrid
» Fjernmalingsdata
= G1S-data
« Punkt-maleserier

« Nedskaleringsrutiner ‘ et o \

RCM

Bias

correction
Engen-Skaugen 1987

RCM grid
A - change

ST00L N3Hd3D

1 km grid
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http://tromskraft.no/portalWeb/ShowProperty?nodeId=/BEA%20Repository/134020
http://tromskraft.no/portalWeb/ShowProperty?nodeId=/BEA%20Repository/134020
http://www.nina.no/
http://www.nina.no/
http://www.sintef.no/default.aspx?id=114
http://www.sintef.no/default.aspx?id=114
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