Clim-ATIC seminar
4.2.2009, Rovaniemi

Noora Veijalainen and Bertel Vehvilainen
Finnish Environment Institute
SYKE




This study is a part of Clim-ATIC work package 2
Changes in snow depths

Changes in discharges and floods

Outline of presentation

® Materials and methods
* Hydrological model
® Climate scenarios
* Results




Temperature is projected to increase 3-7 degrees in
Finland by 2070-99 (from 1971-2000)

Corresponding precipitation increase 13-26 %
Climate change will affect

® Snow amounts

® Seasonal distribution on runoff, discharges and wat er
levels

* Flood magnitudes
* Ground water
Finnish Environment Institute’s Watershed Simulatio n

and Forecasting System can be used to model these
changes




A conceptual hydrological model which
simulates runoff

HBV-model structure
Used for operational flood forecasting

Inputs are precipitation and temperature
and optionally potential evaporation

Operates for 6200 drainage basins
covering 390 000 km 2in Finland

Calibrated with available discharge,
water level and snow observation,
usually 20-27 years




Hydrological model simulates th cycle of
water:




Input data: precipitation,
temperature

Precipitation model
Snow model
Soil model

Subsurface and ground
water models

River and lake routing




Boundary condition l

RCM
Regional climate model

|

Climate scenario

Observed T and P
1971-2000 Delta change method

WSFS
Hydrological model

!

Hydrological climate change scenarios




Reference period 1971-2000
Period 2010-39 and 2040-69

3 scenarios presented here, some more calculated
® 2 regional climate model scenarios
® C4l (Ireland) and SMHI (Sweden) scenarios, RCA3-model
ECHAMS global model A1B emission scenario
HadCM3 global model A1B emission scenario
® 19 global model average scenario
® From Finnish Meteorological Institute
Delta change method

* Monthly changes added to the reference period
temperatures and precipitations

Temperature dependant temperature change



Normally only snow water equivalent is simulated

Simple snow depth model was set up for Rovaniemi and
Kittila

Fit to observations
was quite good
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Change in average snow Clim-ATIC project
depth 2010-39 Noora Veijalainen, SYKE
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Change in average snow
depth 2040-69
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Change in average, min Clim-ATIC project

and max snow depth Noora Veijalainen, SYKE
2010-39

Snow depth, Rovaniemi
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Change in two individual Clim-ATIC projekti
years with least snow Noora Veijalainen, SYKE

2010-39
Snow depth, Rovaniemi
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Change in average snow Clim-ATIC project
depth 2010-39 Noora Veijalainen, SYKE

Snow depth, Kittila
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Change in average snow Clim-ATIC project
depth 2040-69 Noora Veijalainen, SYKE

Snow depth, Kittila
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2010-39

Valajaskoski discharge
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2040-69
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Discharge (m ¥/s)

2010-39
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2040-69
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Flood frequency analysis
2010-39, Valajaskoski
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Flood frequency analysis
2010-39, Marraskoski

Discharge (m */s)
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Flood frequency analysis
2040-69, Marraskoski

Discharge (m */s)
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Snow amounts decrease
® More changes in Rovaniemi than in Kittila
Discharge peak caused by snow melt occurs earlier
Flows increase during autumn and winter
Changes in flood magnitudes are rather small
* In Kemijoki
* Decrease or stay unchanged in 2010-39
* Decrease or stay unchanged in 2040-69
® In Ounasjoki
® Stay unchanged (even increase) in 2010-39
® Stay unchanged or decrease in 2040-69

Risks include frazil ice floods, needs to modify cu
regulation rules
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