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1.

Project Description

a. Floods and climate change in the City of Rovaniemi and
Municipality of Kittil&.

b. SYKE (Finnish Environment Institute) and AC (Arctic Centre)
will calculate what will be the effects on the local flougks as
a result of local climate change effects. SYKE and AC wgie
climate change models and hydrological and weather history
data and the results will be put into a hydraulic flow model. The
resultant water levels will be calculated for the Rovanieity
centre and in the municipality of Kittila. Different flood nsap
will be produced for different scenarios, floods in every 20, 50,
100, 250 and 1000 years and how the climate change affects
flood recurrence. Climate change scenarios will be ready in
spring 2009 and hydraulic modelling will be undertaken in
summer 2009. Flood maps will be produced in autumn 2009 and
they will be used in risk response and land use planning. One
possibility is to plan temporary or permanent structures to
prevent from floods in those areas which could be flooded. Risk
response planning will be done in spring 2010 and project will
be completed in December 2010. The key adaptation outcome is
to help land use planners to plan more effectively by better
understanding how the climate change impacts can affect
flooding and by then better identifying which areas are not
suitable for building on account of the changed flood risk.
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c. Project Budget and personnel

Hrs Hrs2 e/h € € Total
2009 | 2010 200 | 2010

9
Juha-Petri Kamarainen LAPREG 480 200 | 30,00 | 144 | 6000 20400
- flood mapping in Rovaniemi and Kittila 00
-flood protection structure planning
- risk response planning in Rovaniemi
Timo Alaraudanjoki 60 60 30,00 180 1800 3600
- project coordinator 0
Aapo Honka LAPREG 280 120 | 30,00 | 840 [ 3600 12000
- risk response planning in municipality of 0
Kittil&a
Noora Veijalainen Finnish Environment 430 180 31,00 133 | 5580 18 910
Institute 30
Climate change and flooding modelling
Consultant costs 100 10000

00

The budget for this demonstration budget is 54 910 euros for salary costs and
10 000 euros for outside work (consultant costs: hydraulic flow modelling and
3d printing).

Dissemination costs will be funded from wp1.

The Kemijoki Aquatic Technology consultancy has an existing hydréaiic
model for the River Kemijoki. Other similar consultancy gamies do not
have the necessary information (cross sections) to build up thenitalel, and
so it is more effective and efficient to only seek a tendem fKemijoki
Aquatic Technology.

2. Relationship to Main Project

Climate change scenarios are needed for flood mapping and spEkes

planning. Currently, this kind of climate change and flood modelling is

done only in the city of Pori and experiences and best practisettieym
are used also in Rovaniemi and Kittila. The local adaptatiategly
themes, for example tourism and flooding, in WP3 are taken intuatc
in this demonstration project.

Climate change will have a large effect on the hydrology antkérwa
resources of Finland. By the 2080's average yearly tempematEneland
may increase 3-7 °C and yearly average precipitation magase 13-26
% with largest increases during winter. (Ruosteenoja and 8y#i&2007,
IPCC 2007). The hydrological scenarios about the effects ofaim
change on water discharges can be simulated by the Finmstoment
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Institutes Watershed Simulation and Forecasting System (WSFS)
(Vehvilainen et al. 2005).

The WSFS is a conceptual hydrological model, used for opeahfiond
forecasting and for research purposes. The system is baseuatershed
model, which is originally the HBV-model, and simulates the
hydrological cycle using standard meteorological data. The model
simulates the whole land area of Finland, including cross-boundary
watersheds, total of 390 000 &mThe inputs of the model are
precipitation and temperature and the simulated components of
hydrological cycle are snow accumulation and melt, soil moisture
evaporation, ground water, runoff and discharges and water lefvtis

main rivers and lakes. (Vehvildainen and Huttunen 2002)

The hydrological scenarios about the changes in dischargesauated

by simulating 30 years of daily discharges with the WSFS inetfegence
period and in the future time periods. In the reference periadpbedata

are observed temperatures and precipitations. Climate cleatajesn into
account by changing the precipitation and temperatures, whidbaaes

on observations, according to the chosen climate scenario. €limat
scenarios give monthly changes in temperatures in degreebamges in
precipitations in percentages. Discharges and watersleaed then
simulated with the changed temperatures and precipitatiomgpaisand
new discharges for the 30 year period are obtained.

The time periods are usually:

. Reference period 1971-2000
. 2010-2039
. 2040-2069
"# 3%
#t %

3. Project Funding Partners

a. The demonstration project will be funded by Ministry of
Environment, City of Rovaniemi, Municipality of Kittila and the
Northern Periphery program (ERDF).

4. Project Management Structure
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The demonstration project local steering group consists ofseqaive from
city of Rovaniemi, municipality of Kittila, Finnish Environmentslitute, the
Water Supply and Sewerage Itd., and the Lapland Regional Envinbnme

Centre. The

steering group will meet at least three timgsar.. The initial

people involved are as below:

Juha-Petri Kéméarainen  Lapreg, flood mapping and flood protection

planning

Aapo Honka Lapreg, risk response planning

Kari Tiermas City of Rovaniemi, preparedness manager
Timo Alaraudanjoki Lapreg, planning manager in workpackage
Lauri Saaskilahti City of Rovaniemi, planning manager

Bertel Vehvildinen Finnish Environment Institute, chief hydrologist
Noora Veijalainen Finnish Environment Institute, hydrologist
Juho Jakkila Finnish Environment Institute, hydrologist
Hannu Kumpula City of Rovaniemi

Ari Jarkko Napapiirin Vesi Oy, Water Supply and Sewerage Itd
Lauri Kurula Municipality of Kittil&, municipal engineer

Jari Kinnunen

Municipality of Kittila, land survey engineer

Miikka Halonen Lapreg, project manager in Clim-ATIC.

a.

Miikka Halonen will be the project manager representing the
overall Clim-ATIC project

Planning Manager Timo Alaraudanjoki will be sub project
manager in for the WP4 floods and climate change in
Rovaniemi and Kittila project.

Lapland Regional Environment Centre will manage the WP4
demonstration project.

5. Project Activities and Deliverables

a.

Climate change and flooding modelling will be done in the
Finnish Environment Institute in Helsinki. Flood mapping and
risk response planning will be done in the Lapland Regional
Environment Centre in Rovaniemi. Hydraulic flow modelling

will be done in Kemijoki Aquatic Technology in Rovaniemi.

Flood maps in 2d and 3d format. Risk response plans
(permanent or temporary structures). The 3d maps will & hel
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in the City of Rovaniemi and Municipality of Kittila town hall.
All other material will be published on the internet.

The Municipality of Kittila had damages from severe flooding

in year 2005 which caused damage estimated at 6 million euros.
An old peoples home and a health centre had to be evacuated
during these high floods.

Climate change and flood mapping workshop or expert panel
meeting.

There are similar activities in Sweden, Norway and Sodtla
The demonstration project methodology will be similar so as to
enable better evaluation of the results.

Results will be used in the future land use planning in the City
of Rovaniemi and the Municipality of Kittila. Flood prevention
structures, where required, could be built in future and these will
be funded by the City of Rovaniemi, the Municipality of Kittila
and the Ministry of Agriculture and Forestry.

A non technical report will be published, 2d and 3d maps will
be published and all material will also be published on the
internet.

6. Project Reporting

a.

b.

C.

Minutes from steering group meeting will be sent to WP4 leader
and other risk response demonstration projects.

A formal report will be prepared after the results frdimate
change and flood modelling are ready.

A further formal report will be prepared after the draftsien
of the flood maps are ready.

7. Dissemination

a.

It is intended to organise a community exchange visit, in spring
2010 during a flood risk period, in the City of Rovaniemi or
Municipality of Kittila and present how the authorities are
adapting to the greater risk of flooding arising from local
climate change. A workshop or expert panel meeting can also be
arranged at the same time or later.

8. Links to other projects
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a.

b.

C.

d.

e.

g.

Early Warning — developing and testing a people-centred system of
early warnings, i.e. for extreme weather events, by theotimmodern
technology in Norway.

Syke has existing warning system for floods and water levels

River Enrick river restoration project in Scotland.

Because of the recent floods the publics awareness has incesabe
floods are becaming an increasingly alerting socio-economic iissue
Finland. EXTREFLOOD Il —research project aims to develop
methods which allow more extensive and more effective ways to
prepare for the floods. The project has three major objectives

1) Develop flood risk mapping methods

Create general principles of flood risk mapping and define
GIS material needed to achieve a reasonable result

Define the levels of accuracy for different flood maps

Meet the standards of the EU flood directive that is in
preparation

2) Investigate the conflicts between land use planning and flood
protection

Essential objective is to find the different starting points,
conflicting goals and different plans concerning the possible
flood areas

The main goal would be to get the different actors to work
towards a common solution in minimizing the possible
future flood damages

To enhance collaboration between the different actors
3) Create scenarios of the future floods in the case atadg

Simulate the future changes with hydraulic modelling and
GIS analyses

Flood prevention planning in municipality of Kittila and city of
Rovaniemi.

Climate Change Adaptation Research Programme ISTO READNET
(Regional Adaptation Network).

ACCLIM - Climate extremes in present day climate and si&tbe-
art projections of climate change. The objectives of the IARIC
project are:

- to calculate the return periods of extreme weather
events based on measurements made at about 10
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weather stations in Finland utilizing the so-called
Extremes software

- to analyze state-of-the-art global and regional
climate model simulations, to produce climate
scenarios

- to produce probabilistic estimates of changes in
climate over Finland

- to provide guidance for users of the results of the
project, including the other ISTO projects

h. EXTREMES Il - Impacts of natural hazards on infrastructurea i
changing climate. The study develops new methods for a reliable
analysis of the recurrence of exceptional natural eventsuaad
global climate change scenarios and a regional climate ntodel
examine how the climate change influences the occurrence of
extreme events.

Land use and technical planning in managing flood risks. The
objective of the project is to develop a method for analyzing the
different risks of climate change in order to assess tteneaf these
risks, recognize available adaptation opportunities as welssess
the costs and benefits of different adaptation options.

The focus is on water resources and floods in built environmergs. Th
case studies will concentrate on the processes of integraieoing

of water supply and sanitation, municipal engineering and land use
planning with the aim to identify specific information needs,t bes
practices as well as concrete solutions in support of decisiomgaki
processes.

I. TOLERATE - Towards levels of required adaptation to cope with
extreme weather events

The study aims to develop ways to assess what is a reastsmadble
of adaptation to avoid unacceptable disruption. The following
guestions are addressed:

- what is the likelihood of extreme events that can
cause various pre-defined levels of disruption and
will this increase with changing climate?

- what are the impacts of weather-induced disruptions
in different sectors, in terms of the capital stock as
well as loss of production, when applying so-called
event-tree analysis?

- what kind of damage can be experienced by the
regional populations, in terms of loss of property,
loss of employability as well as loss of social
networks and quality of life?

Page 7 of 10



€
Clim-ATIC WP4 Floods and Climate change in Rovaniemi and Kittila
- to what extent are the current trends in economy,

technology and institutional organisation
aggravating the sensitivity of the studied sectors?

- what are cost-effective alternatives to lower the risk
of disruptions for various sectors, while recognizing
spill-over effects of measures between sectors?

- what could be the role of public authorities and the
insurance and financial sector regarding the
promotion of adequate risk management (land use,
market development, education)?

j. Climate change considerations in urban planning

The objective of the study is to develop urban planning so rthat i
the future we can take better account of the objectives relating
both climate change mitigation and adaptation. This would
contribute to the reduction of e.g. flood and storm damages and
greenhouse gas emissions.

The study examines the planning on the level of regional, general
and detailed (town) plans through practical examples. Baseukeon t
results we can draw up recommendations for practices to take
account of climate change in preparing the plans and asséssing
impacts.

K. Flood mapping in the River Torne (Interreg IVA).

9. Project Finance

a. See 1l.b. Most of the costs are salary costs. Community
exchange visits will be funded by LAPREG from WP1.

10. Summary Project Programme

Dates Project Activities

November-December 2008 First sub steering group meeting: objective, means,
themes from WP3, timetable

January-April 2009 Outputs from climate change models in WP2.
March-June 2009 Hydrological and hydraulic flow modelling
August-December 2009 Flood mapping

January-June 2010 Risk response planning
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September 2010

workshop

January 2011 — February 2011

Preparation and publication of demonstration
project report

Project area in city of Rovaniemi.
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Project area in municipality of Kittil&.
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