From BALTEX research to adaptation
to climate change - a Swedish
perspective
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A hydrologist’s view

Wilting point Field capacity




Which model can fly?
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United at last??
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Comparison between the dynamics of the soil moisture accounting of the
ECHAM-4 model and HBV-96 for the Gulf of Riga catchment. The HBV

model

ECHAM-4 in this case.

Is driven by precipitation and air temperature data from



Practical applications in Sweden






The first Nordic project 1991-1996
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8 Nordic-Baltic projects on the impact of
climate change on renewable energy
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The Swedish guidelines
for design floods for dams

First edition in1990

New edition in 2007

Adaptation to Climate Change
IS prescribed!

Riktlinjer

for bestéamning av dimensionerande
floden fér dammanléaggningar




Calculation scheme for Flood Design Category | mllll
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Components affected by climate change
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Reports on dam safety and climate
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The "Climate Committee” set up by the power and
mining industries, the dam safety authority and SMHI.
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Final recommendations
by the climate committee
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http://www.svk.se/Global/01_Om_oss/Pdf/Dammsakerhet/Slutrap_Klimatkommitt%c3%a9n_19 dec.pdf



From emissions to design floods SMI'II

Emissions Global climate model Regional climate model
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Summary of 16 regional climate scenarios used mllll

Regional
Climate Model | Resolution Period simulated Comments on the GCMs
(RCM)

SilEsIon Global Climate
Scenario Model (GCM)

(1) denotes No 1 of 3 different initial

ECHAMS5(1) RCA3 50 km 1961-2100 conditions
(2) denotes No 2 of 3 different initial
ECHAM5(2) RCA3 50 km 1961-2100 conalifons
(3) denotes No 3 of 3 different initial
ECHAM5(3) RCA3 50 km 1961-2100 o diions
(3) denotes No 3 of 3 different initial
ECHAM5(3) RCA3 25 km 1961-2100 conditions
AIBE e Y RCA3 50 km 1961-2100 I
PAIBR S eesive RCA3 50 km 1961-2100 ]
PR CNRM Aladin 25 km 1961-2050 I
(3) denotes No 3 of 3 different initial
ECHAM5(3) RACMO 25 km 1961-2100 condiions
(3) denotes No 3 of 3 different initial
ECHAM5(3) REMO 25 km 1961-2100 conditions
(Q0) denotes medium climate sensitivity
HadCM3(Q0) HadRM3 25 km 1961-2100 sit sensitivity
(Q16) denotes high climate sensitivity
HadCM3(Q16) RCA3 25 km 1961-2100
[AIBL ey HIRHAM 25 km 1961-2050
(Q0) denotes medium climate sensitivity
HadCM3(Q0) HIRHAM 25 km 1961-2050
(3) denotes No 3 of 3 different initial
AlB ECHAM5(3) HIRHAM 25 km 1961-2100 conditions
(1) denotes No 1 of 3 different initial
B1 ECHAM5(1) RCA3 50 km 1961-2100 condtions
(3) denotes No 3 of 3 different initial
A2 ECHAM5(3) RCA3 25 km 1961-2050 conditions



4 test basins out of a total of 11
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2030-2049

2077-2096

Summary of the simulated effects on the changes in
the design reservoir levels for the four reservoirs
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Change in the 100-year flood from 1963-1992...
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New inflow dynamics from rivers to Lake Malaren
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AMSL (mm)

Sea levels up to 2013-04-20
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SMHI
Relative uplift of land in 100 years

= LIplift mmyr

Relative land uplift |
after 100 years /cm !
(Ekman 1996)

High : 90615168 !

Low - -23,684480 |




Sea levels in Stockholm 1774-2012

Havsvattenstand Stockholm 1774 - 2012

‘ — Arsmedelvarden — Regression 1774-1885
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Sea levels in Stockholm 1774-2012
m“' Havsvattenstand Stockholm 1774 - 2012
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Regression 1774-1885
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Some recent scientific assessments of Sea Level Rise until 2100
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Some recent national interpretations for adaptation

to Sea Level Rise until 2100
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Stockholm 1990 - 2100
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Vattenstand, landhojning (cm)
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Lake Vanern and River Go6ta alv
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Climate change and design levels for Lake Vanern
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hydropower plant
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Vastlanken, a new
Infrastructural project
In the city of Gothenburg
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Skyddsniva mot havet Olskroken-Haga
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Copenhagen July 2, 2011




July 2011 - damages

Kirkens Korshaer

e More 150 mm rain within 2
hours

e Close to 1 billion euros in
insurance claims

« Damage to critical
infrastructure

* Hospitals minutes from
evacuation

* Emegency services
threatened

SOLUTIONS g ===




It could happen almost everywhere

Observations of more than
90 mm rainfall in 24 hours
during the period 1961-2011.

Yellow marking means twice.



Swedish observations of more than 90 mm rainfall in 24 hours

during the period 1961-2011

- TO-TO-T10¢C

- T0-T0-900¢

- TO-TO-T00¢

[mm]

- TO-T0-9661

- TO-TO-T66T

- TO-TO-986T1

- T0-10-1861

- TO-T0-9L61

- TO-TO-TL6T

- T0-10-9961

200

180

160

140

120

100

80

60

40

20

TO-T10-T1961
o




Adaptation to climate change has become
standard but there are remaining issues:

Extreme rainfalls in growing cities

Representative regional climate scenarios for operational use
How to get rid of bias corrections?

Sea level rise

Evapotranspiration in a changing climate



Thanks BALTEX
Baltic Ear
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Two design categories, depending on the
conseguences of a dam failure:

Category | (high hazard) is based on hydrological modelling and
simulations of the river system.

Category Il (low hazard) is based on statistical methods
(frequency analysis).
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