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Background

o Most coastal cities are concerned abouit
sea level rise, storm surges and floeding

e Several cities have already experienced
Intense and damaging sterms attributed at
least partly te climate change

o Predictions about an even worse future I'l'|
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ASUFA

Eleeding examples
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The aim of the current project

e [he current project I1s an foellew up activity
from the former Ferum Skagerrak Il project

= A simple land-use simulation medel was
developed during this project — and this
prototype was later on developed intoe the
LUCITA modelling firamework

s [The current aim has been te Invoelve the
emergent global warming rmte eur decision
SuUpport system
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ASULIA

LUCIA - Land-Use Change Impact Analysis

L -
Sustainability
: Indicators
Current land-use Scenarios -
Zones and plans Euture
Socio-economic data Land-use V
Input Output

N

GIS based land-use

Projection model _Z\S&




Multi-level structure

e TJhe model Is structured
hirerarchically taking
multiple levels intoe

account Natienal
- - FESSUIES
= Poepulation and econeomic 2
development change the {}

demand for different the
active land-use types at
the regional levels Regional level
Whereas the precise
lecation of change Is
determined by local
conditions

Local level
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Conceptual land-use model

Socio-economic

changes Macro level driving forces

Zones

o
-

Accessibility

sauoz

Micro level driving forces

Zones

Land-use (t + 1) hbé&




Land-use dynamics

e T[he States represents
the various land-use
classes

— Active classes .-.

— Passive classes

— Static features ...=..-=

Residential Industry Forest

Service . Arable Lake
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Driving forces for land-use changes

Demoegraphy (population development,
migration)
Economic development

Technelegical developmeni (Information
society)

Spatial planning (envirenmenital legisiation,

energy policy)
Envirenmental impacts (emissions, climate
changes)

Values of the seciety (guality of life,
concern about the envirenment)
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Regional driving ferces - population

e The glebal and regional demand for land
for pepulation driven land-use classes Is a
function of

— The population level which represents the
thinning out effect

— TThe population change which represenits
growth or decline and accordingly iIncreased or
reduced need for land
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LUCIA User Interface

+¥LUCIA 1 (Licens 0001 - Henning Sten Hansen)

Sirnulakion
ordplland

Scenario

Project management
management

& Loafle ¢ SUMTAB
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Land-use map
- L

CORINE
1990

Building and

Housing Register

Protected
Nature areas




Suitability

-
o Surtability Is based on

— Existing land-use
— Soll type
— Terrain

Suitability for
residential

— More can be added !




ibility

AcCcess
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Attractivity

Price of land could be a
pessible Indicator for
the attractiveness of a
specific location

The price of land for
each Danish parcel Is
avairlable firem the
Danish Property.
Register




Spatial planning zones

Summer cottage
zones

Urban zones




Active, passive and static classes
- -

Active land-use classes Passive land-use Static land-use
classes classes
Rezidential areas Grags and arable land Harbour

Industry areas Forest Aurport

Pl'ix-'ate & public Semi-nature Waste and extraction
1ce areas gites

8111111115-1 cottage areas Wetlands Lalkes
T Weoetomdlwes | S




Potenitial fleoding
- -

80 cm above sea level . '?
B 200 cm above sea level |




ASUFA

Built-up areas within 80 cm| zone
- -
e According to IPCC we can expect a sea level rise

off about 80 cm before the end of this century
considering the worst case scenario

Landuse Y2005 Y2010 Y2015 Y2020 Y2025 Y2030

Residential
Industrial

Service
Summer cottage
Total

NB: The numbers refer to hectares




Simulated built-up areas
within a 80 em zone




ASUFA

Simulated relocation of bullt-up areas
» »

Black sguares indicates relecated cells %S&
154 /' 3917 = 4%
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Bullt-up areas within 4 m zone
- L

e Besides the general sea level rise, an enhanced
freguency and strength of storms are expected

o T[herefore, some Danish authorities recommend the
consider a 4 m potential fleeding zone

Landuse Y2005 Y2010 Y2015 Y2020 Y2025 Y2030

Residential
Industrial

Service
Summer cottage
Total




Conclusion

e Simulation studies are iImportant tools for
decision making regarding climate change
adaptation

e [he current example IS our first attempit to
analyse climate change adaptation using a
land-use simulation model

e Next step will be to analyse the
consequences of a relecation off human
activities — willl adaptation efforts work
against adaptation?
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ASTRA Final Conference

THANK YOU EOR YOUR ATTENTION !

E-Mail : hsh@land.aau.dk
hsh@dmu.dk
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