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Different perspectives on Mother Nature 



sn Tsn 

Tam qam 

wsn 

wforc 

rsoplv 

woplv 
snfor 

rsopls 

Tforsn 

wforsn 

Tforc 

Topls Tfors 
rsfors 

rd rd 

rsforc+rb 

rafor raopl 
rasn 

Tfora 
qfora 

zT1 

zT2 

zT3 

zT4 

zT5 

zθ1 

zθ2 

Asn Aopl Afor 

Aforsn 

A meteorologist’s view 
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A hydrologist’s view 



Which model can fly? 



Conceptual hydrological modelling of the overall water balance of 
the Baltic basin - the HBV approach 
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L. Phil Graham 
Royal Institute of Technology, Stockholm 
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Max-Planck-Institute for Meteorology, Hamburg 
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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  is driven by precipitation and air temperature data from 
ECHAM-4 in this case.  

Gulf of Riga - SOIL MOISTURE DEFICIT     (Max Planck #1)
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United at last?? 



Practical applications in Sweden 



Hydropower in the forefront 
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Nordic-Baltic projects on the impact of 
climate change on renewable energy 

Climate Water and 
Energy 2001-2002 

Climate and Energy 
2003-2006 

Climate and Energy 
Systems 2007-2010 



Dam safety and design floods! 



The Swedish guidelines 
for design floods for dams 
 

First edition in1990 

New edition in 2007 
 
Adaptation to Climate Change  
is prescribed! 
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Calculation scheme for Flood Design Category I 
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Components affected by climate change 



Reports on dam safety and climate 



The ”Climate Committee” set up by the power and 
mining industries, the dam safety authority and SMHI.  
 
 

 

 

 

 

 

 

 

 

 

 



 

http://www.svk.se/Global/01_Om_oss/Pdf/Dammsakerhet/Slutrap_Klimatkommitt%c3%a9n_19_dec.pdf 

Final recommendations 
by the climate committee 
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From emissions to design floods 

Emissions Regional climate model Global climate model 

Hydrological 
model 

Bias correction 

Calculation according to  
Flood Design Category I 
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Emission 

Scenario 
Global Climate 
Model (GCM) 

Regional 
Climate Model 
(RCM) 

Resolution Period simulated 

  

Comments on the GCMs 

A1B ECHAM5(1) RCA3 50 km 1961-2100 
(1) denotes No 1 of 3 different initial 
conditions 

A1B ECHAM5(2) RCA3 50 km 1961-2100 
(2) denotes No 2 of 3 different initial 
conditions 

A1B ECHAM5(3) RCA3 50 km 1961-2100 
(3) denotes No 3 of 3 different initial 
conditions 

A1B ECHAM5(3) RCA3 25 km 1961-2100 
(3) denotes No 3 of 3 different initial 
conditions 

A1B CNRM RCA3 50 km 1961-2100   
A1B CCSM3 RCA3 50 km 1961-2100   
A1B CNRM Aladin 25 km 1961-2050   

A1B ECHAM5(3) RACMO 25 km 1961-2100 
(3) denotes No 3 of 3 different initial 
conditions 

A1B ECHAM5(3) REMO 25 km 1961-2100 
(3) denotes No 3 of 3 different initial 
conditions 

A1B HadCM3(Q0) HadRM3 25 km 1961-2100 

(Q0) denotes medium climate sensitivity 

sit sensitivity 

A1B HadCM3(Q16) RCA3 25 km 1961-2100 

(Q16) denotes high climate sensitivity 

  

A1B BCM HIRHAM 25 km 1961-2050   

A1B HadCM3(Q0) HIRHAM 25 km 1961-2050 

(Q0) denotes medium climate sensitivity 

  

A1B ECHAM5(3) HIRHAM 25 km 1961-2100 
(3) denotes No 3 of 3 different initial 
conditions 

B1 ECHAM5(1) RCA3 50 km 1961-2100 
(1) denotes No 1 of 3 different initial 
conditions 

A2 ECHAM5(3) RCA3 25 km 1961-2050 
(3) denotes No 3 of 3 different initial 
conditions 

Summary of 16 regional climate scenarios used 



4 test basins out of a total of 11 

STOCKHOLM 



Summary of the simulated effects on the changes in  
the design reservoir levels for the four reservoirs  



Change in the 100-year flood from 1963-1992… 

…until 2021-2050 …until 2069-2098 

Mean of 16  
climate 
scenarios 

Mean of 12  
climate 
scenarios 





The Baltic Sea 

Lake Mälaren at + 70 cm 



 





New inflow dynamics from rivers to Lake Mälaren 



http://sealevel.colorado.edu/ 

Sea levels up to 2013-04-20 



Relative uplift of land in 100 years 
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Sea levels in Stockholm 1774-2012 
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Some recent scientific assessments of Sea Level Rise until 2100 

1 m 



1 m 

Some recent national interpretations for adaptation  
to Sea Level Rise until 2100 
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2013-07-16 

 

Lake Vänern and River Göta älv 



Lake Vänern and River Göta älv 

Karlstad 

Göteborg 

 Göta älv 

 Vänern 



Karlstad 



Climate change and design levels for Lake Vänern 



Vargöns hydropower plant 



 
Risks for inundation and landslides in the river valley 
 



Göteborg 



Västlänken, a new 
infrastructural project 
In the city of Gothenburg 



Lennart Holmgren från Trafikverket 



Briefing december 11, 20012 



    

Copenhagen July 2, 2011 



July 2011 - damages 

• More 150 mm rain within 2 
hours 

• Close to 1 billion euros in 
insurance claims 

• Damage to critical 
infrastructure  

• Hospitals minutes from 
evacuation 

• Emegency services 
threatened 

  



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

It could happen almost everywhere 



Swedish observations of more than 90 mm rainfall in 24 hours 
during the period 1961-2011 



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, and all the best  
Baltic Earth! 



Ett annat perspektiv… 

Fyrisån 

Arbogaån 

Slussen 
Stallkanalen  
och Norrström  



SLUSSEN 

Nya Slussen 
och ny reglering av Mälaren 

 
Monica Granberg  

2 mars 2012 

 
 
 
 
 



Upgrading the Håckren dam 



 
Category I (high hazard) is based on hydrological modelling and  
simulations of the river system. 
 
Category II (low hazard) is based on statistical methods  
(frequency analysis). 

Two design categories, depending on the 
consequences of a dam failure: 
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