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Land use and conservation
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Considering land scarcity
and demand for alternative
uses, efficiency in
conservation strongly
depends on the efficiency
In land allocation.

Competing land use options

habitat loss, degradation, fragmentation



HABITAT model @ GFEOBENE

e Deterministic, spatially explicit mathematical optimization
model

e Programmed in General Algebraic Modelling System (GAMS)

e Solved with mixed integer programming

= HABITAT allocates habitats by minimizing costs for
setting aside land for conservation purposes



Input data @ GEOBENE
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Spatial data on wetland distribution @ GEOBENE
DATA SOURCE SCALE/GRID
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Soil Geographical Database of Joint Research Centre™ sl km
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Overview Swedi Model @ GEOBENE

PEH — Existing wetlands
PCS — Potential Convertible Sites

CLC — Corine Land Cover data ‘ CLCg, | PR | PHYy, | ‘ CLC,, | ‘ P, | ‘ Pl |
PNy — Potential natural vegetation data

W - Wetlands (e, |[w, || ‘\

P — Potential wetlands EES, PRy R | CLCy ‘ ‘ PINY. ‘
fh — Moors & Heathland (Fens)

m — Inland Marshes

p —Peatland

g — Natural Grassland | | CLC

fs — Forests

r — Reeds

b - Bogs

sf — Swarnp forests
af — Alluvial forests
f—Fens

wi - Wetforests

C — Climate

Pt — Proximity

A — Slope

E — Elevation

S — Soil

A — Urban Areas

B300 — Buffer S00m
Setl — Settlerments
Set operators e

) Union
M~ Intersection
g otelement of PCS




Results: Existing wetlands
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[ ] Peatland (fens, bogs)

Wetforests
(fen forests, alluvial forests)

[_] Natural wet grassland

on non-peaty soil
(marshes, reeds, sedges)

[ Open waters




Examples
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GEOSS data on land rents @ GEOBENE

Homogenous response units (HRU):

zones of a grid with the same class
of altitude, slope and soil

Existing Data

HRU extent in km2 (GIS)

<HRU specific yields for food and
non-food crops (EPIC)

ecountry specific land rents (GTAP)

Computed GEOSS data

ecountry and HRU specific land rents g



HABITAT-Model: objective and constraints @ GEOBENE
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Ecoloqgical restrictions

Each biodiversity feature has to
m reach a given representation target
m Mmeet its area requirements for viable populations

m Dbe allocated to its necessary habitat types

Spatial restrictions

m Habitat areas per cell cannot be exceeded

m Spatial arrangement of cells has to be considered

cell

habitat type
habitat quality
country



HABITAT-Model scenarios
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Resolution of | Resolution of
wetland data | land cost data
1. Non- GEOSS
. coarse coarse
Scenario
2. Habitat-data Scenario fine coarse
3. Cost-data Scenario coarse fine
4. GEOSS Scenario fine fine




Results: Total area and shares of habitat types

@ GEOBENE

area [mio ha]
N N w w B
o ()] o [6)] o

-
(@)}
L

10 A

Non-GEOSS Scenario
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GEOSS Scenario
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Results: Costs of habitat protection
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Habitat-data Scenario
——Non-GEOSS Scenario

Non- GEOSS - > Habitat- data
mean: + 20 %

‘ implementing detailed data on existent habitat areas

results in higher costs of habitat protection



Results: Costs of habitat protection @ GEOBENE
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implementing detailed cost data on HRU basis
results in lower costs of habitat protection



% Results: Costs of habitat protection @ GEOBENE
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the GEOSS Scenario results in overall lower costs of
habitat protection than the Non-GEQOSS scenario



Conclusions @® GEOBENE

e Conservation planning tools benefit from the
Implementation of high resolution habitat area
data and detailed opportunity costs on HRU level

m More reliable estimations on
¢ area requirements
¢ habitat shares
¢ costs of habitat protection
¢ regional allocation of conservation areas

e BUT: no high resolution species occurrence data
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