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Energy System in Iceland

Based on 100% renewable resources

Electricity generation

> 12% Hydro (1908 MW)
> 28% Geothermal (742 MW)
» <0.1% Wind (4 MW)

» +80% power intensive load (high base power)

» No interconnections

> Hydrological variability dominates inflow
energy variability

@® Hydro
L: Langjokull ‘ ® Wind
H: Hofsjokull ® Geothermal
V: Vatnajokull Transmission
Installed Power 2650 MW

Source Orkustofnun, National Energy Authority



Water resources in Iceland

5 main hydro catchments
Highland catchments cover 13% of Iceland
» 23% glaciated (~50% of inflow energy)

» Seasonal snow (~15% of inflow energy)

» Recent hydrological changes
» Less seasonal snow

» Increased glacier melt

» Driven by natural variability and climate
change
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Adapting hydro to current and future climates

Climate data Hydrological

model

Production Inflow data

model

Generation data .
Economic

model
Economic figure

( Current flows \

Calibrated models from historical flows
adjusted for current climate
Temperature adjustments to input
Represent current variability in flow

Used for:
Short- and long-term planning (mo / yrs)

K Operational planning (days/weeks) j

(Reconstructed historical flows\
Calibrated w. observations
Represent historical variability
Climate reconstructions
Used for:

Model development

\ Baseline generation )
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Future adjusted flows
Future glacier geometry
Future temperature changes

Used for:
Refurbishments of old HPP

Prod. capabilities of new HPP
Add capacity to old HPP
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Recent changes

» In lceland, significant warming has occurred since the
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Tungnaarjokull glacier
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Future changes

Annual temperature change (°C)

All scenarios agree on future warming
Less pronounced signals for precipitation changes

351
Reference period: 1990 to 2020
CMIP6 data extracted for Iceland
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Future changes of glaciers

Vatnajokull
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3 2000 — . : « »
o | > Many smaller glacier outlets will reach “peak flow” around 2040-60
= _
— Number in brackets shows number of forced models
7 Adalgeirsdottir et al. 2020 Rounce et al. 2023 - SSP370 (12)
1500 — |====Jshannesson et al. 2007, 2011 - A1B (14) —==—=Rounce et al. 2023 - SSP585 (12)
1 Schmidt et al. 2020 - RCP45 (5) Rounce et al. 2023 - RCP26 (10)
- Schmidt et al. 2020 - RCP85 (7) Rounce et al. 2023 - RCP45 (10)
— Rounce et al. 2023 - SSP126 (12) Rounce et al. 2023 - RCP85 (10)
— |====Rounce et al. 2023 - SSP245 (12) = = Brice et al. 2022 - SSP585 (1)
1000 | | | | |
1900 1950 2000 2050 2100



Example: Inflow changes 1960 — 2050
Jokulsa a Dal (Halslon)
Past Current Future
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Runoff change (mm)

Increased glacier melt provides opportunities
Glacier melt runoffincrease for Bruarjokull in NE-Vatnajokull
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