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A changing climate in the Nordic region

Climate change in Northern Sweden:

Comparing 2071-2100 vs 1961-1990 (SRES A1B)
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A changing wind climate in the Nordic
region?

Change in wind over the Baltic Sea in 70 years time at the time of CO,-doubling
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A need for regional ensemble simulations

» Changes are uncertain
» Size and sometimes even sign of changes differs!

» Uncertainties depend on forcing, response and
natural variability
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» Detailed regional climate information is needed
for impact models and adaptation studies

> An ensemble can illustrate uncertainties

» Ensembles can be used to construct probabilistic
scenarios

yoieasay ASiau7 21pioN
UoPJOU

—




ENSEMBLES GCM-RCM Matrix 22/2/2010

*ENSEMBLE;**
Standard |Low sonc.|Hi sene. | Standard | Ene.m. 1 [Ene.m. 2| IPSL | CNRM | NERSC| MIROC

METO-HC 2100 2100* | 2100¢ :2|;E1u1n}
MPIMET 2100 2050° 2
CNRM 2100 1
DMI 2100°* 2100 | 3
ETH 2100 1
KNMI %- 2100% | 2100 2100* 1+4
ICTP 2100 1
SMHI %: 2100 3+1
UCLM 2050 | 1
c4I 2100° 2050 (A2)* 2
GKSS 2050* 1
merno || 2050 | 1
CHMI Efg-%iunaj :
OURANOS** 20507 L
;g_’?u'j“gf‘l' 5 2 2 7+2 0+1 0+1 2 3 3 0+1 1 25+5

Fed: Online now; *: non-contractual runs; **:affiliated partners without obligations; underscore: 30km resolution;
(in parantheses). Expected date. For partner acronym explanations, see the participant list. NOTE that all partners
also did an ERA-40 driven analysis 1951{1961)-2000
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Which RCM scenarios to use?

Recommendation to the CES HIRHAM in ECHAMS: 50-year RP wind speed (m s™1): 1961-1990

proiect: 70
65 5to 15
1) All available at the < 151020
ENSEMBLES data base ! ;é 60 25 to 30
2) A subset sampling as large . e
uncertainty as possible >
3) Afsmaller subset consisting
of:
i) DMI - HIRHAM forced AR U QI PPty
S 3 Wlth ECHAMS N .l\:‘:ﬂ.t.-a o)
&, 0 ii) Met.No — HIRHAM 5to 15
2 forced with HadCM3ref 18t020
- Q (Delivery in summer) A
0 iii) SMHI — RCA3 forced o
s J with BCM
(rationale: as many
% fOI‘CIng AOGCMS as Longitude (°E) S. Pryor

possible)
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Selection of simulations

No. Institute RCM GCM

1 DMI HIRHAMS Arpege

2 DMI HIRHAMS ECHAMS

3 Met.No HIRHAM HadCM3QO (ref)

4 SMHI RCA3 BCM

5 SMHI RCA3 ECHAMS

6 SMHI RCA3 HadCM3Q3 (low)
7 VMGO RRCM HadCM3QO (ref)

8 C41 RCA3 HadCM3Q16 (high)
9 CNRM RM4.5 Arpege

10 ETH CLM HadCM3QO (ref)

11 KNMI RACMO2 ECHAMS

12 Hadley Centre HadRM3QO0 HadCM3QO (ref)

13 Hadley Centre HadRM3Q3 HadCM3Q3 (low)
14 Hadley Centre HadRM3Q16 HadCM3Q16 (high)
15 MPI-M REMO ECHAMS
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An example of spread between individual
simulations

e Winter (DJF) changes in T2m in the three
recommended CES simulations
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An example of spread between individual
simulations

e Summer (JJA) changes in precipitaiton in four
simulations with the same GCM
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Change in annual mean wind speed
(2021-2050 vs 1961-1990)

e Change in 3 RCM-simulations forced by 3 GCMs

METNO-HIRHAM-HadCM3Q0
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Summary of results for the Nordic
countries

e Largest temperature increase in the northeast in
winter. All changes are large compared to the
spread between the scenarios

e Strongest summertime increases in temperatures
over oceans were sea-ice is reduced

e Increasing precipitation in winter and summer

e Larger spread in precipitation than in
temperature indicating larger uncertainty

e Small changes in wind speed, large spread
e Locally, over ocean, up to c. 10% increase



Uncertainty related to choice of GCM

e Changing seasonality (2021-2050 vs 1961-1990)
in Sweden

2m Precipitation ~ Wind speed
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8 An example of CC in the next few decades
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Why are differences between ensemble
members so large?

— ECHAMS5 A1B-1 (50km) ECHAMS5 A1B-2 (50km) ECHAM5 A1B-3 (50km)
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Concluding remarks

e The 3 recommended RCM scenarios fit well in the
wider range of CES/ENSEMBLES RCM-GCM
matrix

e Uncertainties in climate change can to some
degree be illustrated by the spread between the
simulations

e Choice of GCM is important, but also choice of
RCM plays a role as source of uncertainty

e Role of natural variability as a source of
uncertainty is not addressed in the
CES/ENSEMBLES RCM-GCM matrix
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Problems with global climate models

| Details in precipitation are not captured: example winter (DJF) |

. Observations
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Downscaling methods:

eglonal Ilmate model (R S) Statistical downscaling (SD)

% Ii.ﬂ — detailed » Empirical relationship between
&é 3 IO predictor at the GCM scale and
Greater number of epr|C|tIy predictand at the desired scale

solved processes
Physically consistent
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Increased resolution in RCMs can help

1 Details in precipitation are improved: example winter (DJF) |
e Observations ECHANM —,,
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