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The problem

- Most parts of Sweden
are effected by icing 'y
during the winter .

» In the worst parts the
down time may be
up to 80% six
months of the yeatr.

e Sweden aim to
produce
30TWh/Year
windpower 2020.
Today we have
2.5TWh




The project:
A mission from the Swedish Energy
Agency
* Decrease the « SMHI

uncertainty in wind

T — Esbjorn Olsson,
power production In

areas with icing — Ulf Andrae,
prob|ems_ — Per Unden

+ Create a map of icing University of Uppsala
rates with 1km — Hans Bergstrom
resolution over . Weathertech
Sweden. Scandinavia

» Create measures of — Stefan Soderstrom
frequency and . 9010-2012

duration of icing
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Measurements of icing during
2009-2010
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Modelling of atmosperic icing

L. Makkonen 2001, B.E. Nygaard et.al. 2009

Assume a free rotating cylinder
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What can ERA interim data tell us?

N128 Gaussian gridpoints

Resolution ~120km

2010-02-02 17:24
Temperature, lig. chw and iceload (100m agl). Point: NNI15, Year: 2009, Month: 10
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How to create a climatology without
running AROME for 30 years

Like Kjeller vindteknikk

— Run one year and say that it represents any year
Like FMI

— Find typical months ( for wind )
Find typical icing months

The idea Is to ( If possible ) use the results of
EURO4M for downscaling



lcing climatology In Bliekevare for
October1989 — 2009
according to ERA Interim
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ERA Interim Temp (min, maan, max), Wind (min, mean, max) lcing days (100m agl). Point: MNMI15, Month: 10
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Mesoscale models
QOAMPS “AROME
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High resolution domains
COAMPS
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hPa

Daily runs at 00/12UTC +
15h during October-
December 2009

AROME cold started
every cycle

COAMPS cycling surface
properties
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Wind at Bliekevare ( 80 magl )

Area® ALL 1 stations
Hind speed 88 n
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ccAl Hind speed 86

Good response to resolution
In wind error

AROME typically
underestimates the mountain
wind

COAMPS has smaller bias

but larger rms
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AROME U10m scatter for the full
domain

Scatterplot for 117 stations Hrea: ALL
Hind speed
At {08,123 + 15 13 21 24 38
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Improvements
HIRLAM 5.5km -> AROME 2.5km

AROME HIRLAM

5 stations Area: ALL
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Measured and modelled icing
21% of Oct — 21% of Dec 2009

Area: ALL 1 stations
Ice load 88 M
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How does AROME compare wi
WRF at 1.3km?

Wind verification
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Icing
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2010-03-09 1243
COAMPS Bliekevare 80m: temp iceload cw ci rain snow gr + sum of all condensates
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Distribution between
cloud condensates In
different models
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Conclusions and continuation

We are able to .
model the ice
dynamics .
(growth/melting)

Uncertainties in
cloud particel
distribution .

Underestimation of
mountain winds

Evaluate different
methods of downscaling

Better understanding
the cloud processes

— Is the distribution
correct?

Improve mountain
winds in AROME

(representation or
model)

Go to higher resolution
with AROME



