WISE User Group, 12 October 2012

Use of Spatial Models for Policy
_Hedwig van Delden, RIKS




Developing Spatial Models

Creating Futures

2006-2010 (FRST)
* WRC
* WISE Model

WISE Implementation
LTP 2012-2022
* WISE User Group
* Training
* Case studies
1. Carbon Farming
2. Urban Growth (Future Proof)
* Improvements
1. Transport
2. Economic model
3. Ecosystem services

Sustainable Pathways 2
2009-2015 (FRST)

* EERNZ/Massey Uni

* Auckland, Wellington, WRC
 Auck-ISE and Welly-ISE models

Resilient Infrastructure

1 2012-2016 (MBIE)

* GNS

_______

&

Lreating

Future Govt funding?

e Upper North Island-ISE; NZ-ISE
* Data management

* New models & enhancements
 Capability & capacity building

Futures



.. 9
‘\

’-":&- Use of models in integrated spatial
_15 planning in Europe
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* Increasing interest in integrated approaches to
show side-effects, trade-offs and win-win

* Good disciplinary knowledge and models, but
knowledge on integration not always available

* Progress made in technology/IT

+ Policy organisations have a need for integration,
but political and bureaucratic processes can limit
effective collaboration

* NZ has close links between science and policy
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3‘ Model integration

Land use

Demography
Economy

Transport

Geonamica model Climate

integration platform Integrated Scenario

Explorer

Hydrology

GIS datasets — statistical,
use, cover, zoning, etc

Other models

VWYL 20NN DS

UT - Decision Support Systems and Integrated Spatial Modelling



DECISION APPLICATIONS
SUPPORT
Land use local SYSTEM (DSS)
level (RIKS - CA) MOLAND Greater Dublin,
Northern Ireland,
' Regional Friuli
Interaction Murbandy Dublin, Prague,
Vienna, Milan
' Transport Environment Netherlands
Explorer
' Age cohort BabyLOV Greenheart
GEONAMICA Xplorah Puerto Rico
' Plant growth METRONAMICA | Estonia, Italy,
Netherlands,
Cli METRONAMICA | Vitoria, Poland,
imate SL Belfast, New
Zealand, Panama
Hvdrolo ScenDes Portugal, Sardinia,
Y gy Sicily, Basilicata
LUMOCAP EU-27
' DeSurvey Italy, Spain, -
Portugal -
Model library LADAMER Mediterranean

UT - Decision Support Systems and Integrated Spatial Modelling



Kans op verstedelijking in 2030 volgens Nota Ruimte
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Figuur 2.3: Modelmatige ruimtelijke projectie 2030 van de Nota Ruimte
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‘3‘ Steps policy exercise Utrecht province
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Preparation

= |nterviews

= Construction of preference and zoning maps
Workshop 1: Design of alternatives

* Integration of sectoral maps

» Discussion and choice of alternative locations
Workshop 2: Calculation of the alternatives

= Different growth figures

= Chosen alternatives

* Indicators

= Analysis of results and discussion




List of
factor

Giving
a value
to the

Land use
function
The preference maps

Factor
map
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Yiew  Window  Help
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[ Buiten provincie Utrecht
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[ Dekzandrug en-Jakte
M veen
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M venige kam en oude rivie

O Oeverwal
E water

Preference of

the sector




Owverlay - [vigerend_beleid.opr] - wonen, dun bevolkt / Scenario 1 / 1989 / Vogel- en habitatrichtlijn

File  “iew ‘Window Help

|: Factor selection

| zlo) 8] 22| == ==Blml 2 8l
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] wogel en hakitatrichtlijn, reeds aa
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=‘ Combining the preference maps

Housing Services Industry

P _ -
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}:‘ Result of weighing the preference maps
=‘ of the different sectors for industry

Overlay - [geschiktheid utrecht opr] - [bedrijfsterrein f/ Scenario 1 / 1989]
File ‘iew ‘Window Help - &1

Factor selection J @lﬁl @I n'_‘EIII'Zl_I‘:I ‘lEE %l%lEImI EI 1”
hﬂeanlLO\fgeschlkheldSkaane.n - Region division: ICOROP'S vl Function: Ibedrijfsterrein j Scenario: IScenariu1 vl
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= lean | Econamie: bedripsen B4
w=tdean | Landschap: bedripven Hs
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= f2an | Boderm en water, bedrijven ()
= hean | Milieuhygiene: wanen Y
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o b A | L icdicn obnn g sasinecbode ol hd
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| |SUITABILITY [NUM |
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=‘ Combining zoning and preference

Integrated

Preference
&

Zoning

Search space

13
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‘3‘ Area to be planned

Current | Fixed plans Plans Expansion
locations | until 2005 | 2005-2015 | 2005-2015
Housin 16825 ha 1350 ha 1425 ha 1300 ha
9| (673cells) | (54cells) | (57cellen) | (52 cellen)
Offices 375 ha 175 ha 125 ha 50 ha
(15 cells) (7 cells) (5 cellen) (2 cellen)
Industr 3625 ha 175 ha 375 ha 300 ha
Y| (145 cells) (7cells) | (15cellen) | (12 cellen)
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‘5‘ Calculation of alternatives
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é‘ Indicators

1989

Open space T et

il 17: Absoluut ba... !EI

Utrecht: Abzoludt banenpotertieel
]
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39594930403141924 293453944 49




l Support for storylines and scenarios

* Goal: development of 5 different land use
scenarios for Europe to answer the questions

= How will people live and work in Europe?
= How will the landscape evolve?
= What will be the environmental consequences?

+ Regional interpretation and simulation modelling
of 5 European storylines developed by
stakeholders
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‘35 Qualitative scenario development
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¢+ The goal is to develop gualitative scenarios, or

narrative storylines in a group process with
stakeholders.

+ Thus, we expand our mental model beyond
conventional thinking and trend extrapolation,
and include more surprising developments.

+ The relevant question that scenarios can answer

is not whether an event is /ikely to happen, but if
it is plausible.
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“'$se_ _ Practical case 2:

‘3‘ Support for storylines and scenarios

Qualitative scenarios
written by
stakeholders

15t meeting

Consistent storylines Scenarios translated
and in qualitative driving forces
model calculations and model parameters

2"d meeting

Comparison by stakeholders Qualitative scenario
of the storylines with output translated into
the model output guantitative description

3rd meeting

Quantitative modelling
of scenario’s
EU-level

Quantitative modelling
of scenario’s
Regional-level
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‘3‘ Two different plausible futures

¢ The Great Escape

Economic growth due to strong focus on market
economy

Intensification of agriculture and overexploitation
Pollution and environmental decay

Large social inequity

+ Evolved Society

Climate change

Migration from the city to countryside

Focus on self-sufficiency: food and bio-fuels

Small economic growth

Environmental friendly, hover-rail, but fragmentation
grows




From qualitative storyline to
quantitative model input




et
‘3‘ Quantification of Storylines

* Process involving 5 steps:
= Step A: Setting the boundaries;

= Step B: Regional interpretation of European
scenarios;

Step C: Quantification of narratives;
= Step D: Model runs and Analysis of results;
= Step E: Feedback with stakeholder group










“1,._ e .
\.
Me'w

- ‘ Quality of Residential Environmental

EW . \TheGreatEscape5\02_State2005014 BN .. 1llThu=_'-l:;rE.atESa::a|:|m:5‘|llZI2 State20350101.rst
[ = T g

F ]

[ ] Semi natural areas
B Forest

B wetlands

[] Pastures

i1e . . "
\wvalue of resnientlal environment_2035.rst

-.\thegreatescapet
Woo..50
[]5.0..100
[]10.0..25.0
[]25.0..50.0
[]50.0...100.0
[]100.0...150.0

O »=150

' . | )
T - \evolvedsociety_6\value of resid entlal environment_2035.rst
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®® 8 Discussion EEA PRELUDE
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+ Combination of two very different approaches
= Storylines: creativity and flexibility

= Model: consistent, coherent integration and
visualisation

+ Vivid and open discussion between stakeholders
and modellers led to improved storylines and
model results and creative consistent scenarios

+ Main challenges

= Flexibility of Decision Support System
= Translation from qualitative to quantitative
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‘3‘ Comparing both exercises
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+ Similarities
= Integration of opinions, visions and data

= Combination of participatory processes and
modelling

+ Differences in type of scenarios
= Type of scenarios
= Process

» Different types of scenarios have different
modelling demands




fz‘g‘%
_,|l City of Vitoria-Gasteiz (Spain)

Three scenarios
+ Continuing

+ Crisis

* Super growth

+ Different in:
» Land use demands

= Zoning regulations
= Infrastructure

UT - Decision Support Systems and Integrated Spatial Modelling



:’-’33‘- Comparing scenarios:
.. Crisis vs Continuing

Industry

UT - Decision Support Systems and Integrated Spatial Modelling



In the green belt scenario, urban
expansion is prohibited in the
natural areas around the city.

O Green belt
O Urban area
O Airport

O Road ar rail network,

O Dump site

O Open space

O Shrub and herbaceous vegetation
O Mon-agricultural wegetation

O Arable land

O Pasture

O Forest

O Water body

UT - Decision Support Systems and Integrated Spatial Modelling



.M Green belt - results

With the green belt, urban expands
in the city’s outskirts, instead of
the natural areas around the city.

4
I. »
¥
4
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Without the green
belt, urban expands r
in the natural areas
around the city.

E Urban in both scenarios
W Urban only in green belt scenario
B Urban only in baseline scenario
H Green belt

UT - Decision Support Systems and Integrated Spatial Modelling
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l Road construction

In the new highway scenario, urban
expansion will be focussed in areas
close to the new highway, instead

of all over the city.

HE Urban in both scenarios
W Urban only in new highway scenario
W Urban only in baseline scenario

UT - Decision Support Systems and Integrated Spatial Modelling




Figure Land use changes for the Madrid region 2020

A: Business-as-usual B: Compact development C: Scattered development

600 -

1 475.07
L 426.16

400 -
300 -
200 -

230.52

100 +

= 100 - - 84.71

_ 200 | - 145.61

=3001 -273.37 - 276.37
- 400

A B C
O Lost agricultural land (2000-2020)
[ Lost natural land (2000-2020)
[ Growth of built-up areas (2000-2020)

Source: MOLAND (JRC).

UT - Decision Support Systems and Integrated Spatial Modelling
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iéi Ex. Xplorah: Construction PR66 (2005)

2015 - PR66

/@ Other [no acc. effec) 1991 I

/O Express ways - \—~\
/O Primary roads
/O Secundary roads
/O Tertiary roads
/O Local roads
/O Ferry paths
/O Ferry ports
/O Rail tracks
/O Rail stations




‘_J‘ Using the MedAction PSS

External fact Indicators: licy options

B | . | and use changes; ——
External factor

- + Natural vegetation changes;
[&= Total reservoir s — N . .
m * Erosion rates and soil depth;

Int crops;

P + Soil salinity;
—Hara .
oil salinity;
Initia . I = R
+ Soil moisture;
Mort: | 0 72 144 218 88 360 |
+ Suitability of the land;
Policy maximunm oug ty
onth) ,
Aquifer 500000000 W . LEE
Reservaoirs AO000000 . ate r re S O u rce S y Crop description Average profit per cell | Mumber of covered cells | Total profit
Desalinated sea water 20000000 . . =3 =
- * W f d ff f No Crop 0.00 578.00 0.00
Outputs ] ate r u S e O | e re nt Almonds [dryland] 42824.37 42916.00 | 1837350772.74
CUTUI‘?TIE R QUAEIE m?nth . Almonds [irrigated] 13998.76 3.00 41996.28
=g En'i =t EXtraEtmn L 2 Wate r u S e fro m d |ffe re I [cereal ryland] 32466.16 S58773.00 | 1908296191.35
- | [m?] | [m?] Cereal [irrigated] 8727.58 10525.00 91353876.31
quirer FEOz2704 2164155 . - T -
_ . gated] 30989.40 2.00 £1973.80
Reseryoirs | 1465307 | se3me5 * I rrl g at I 0 n Wate r u S ag e y Fruit [dryland] 118545.46 33516.00 | 3973169433.62
Desalinated sea water | =n00000 | 0 Fruit [irrigated] 52207.01 820,00 42809745.69
Total | 12053010 | 3023025 * C ty h . Vegetables [irigated] 98427.75 5010.00 531550793.93
ro p p e C a n g e S Y Vegetables [greenhouse] 362965.29 31.00 29400188.75
. Olives [dryland] 121113.51 36305.00  4397025307.38
L]
+ Profit for farmers; e | oz
Vineyard [dryland] 76816.25 40792.00 | 3133488357.56 -
V'S Vineyard [irrigated] 15534.65 137.00 2904978.74
LR All dryland crops 71829.15 212307.00 | 1524933062316
All irrigated crops 41034.67 1791000 | 734930919.72 -
= || | All greenhouse crops 362965.29 21.00 29400188.78
Ll Total agriculture 5936251 230875.00 | 16014161731.63 -




'{'. Compound Dynamic Indicators:

Environmentally Sensitive Areas (ESA’s)

Dally Eroslon {min/day) ] o{ox]
[J not modelled
[ 0.5 mm deposition
[£] 0.2 mm deposition
0.1 mm deposition
[[] 0.05 mm deposition } ’ =
[Jo.02 mm B - TR |
CInnt mm |7 s oams eane i :
Environmentally Sensitive Areas (ESA) ;IEI_I

[]No valid data 31 Dec 2001 2
[ Non affected ESA [N]

[] Potential ESA [F)
[] Fragile ESA [F1)

[] Fragile ESA [F2)

[] Fragile ESA [F3)

[ Critical ESA [C1)
[ Critical ESA [C2)

[l Critical ESA [C3)

[] Non-vegetated areas
[] outside model area

EEOOCOOO

CdIQa use (ype

Land use intensity

Policy

(Source: C. Kosmas, A. Fi




.. 9 .
veo'e
L)

‘3‘ Test case Wellington region
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* How does the region change over time under the
baseline scenario?

= Taking into account land as a limiting
resource

= Using a purely demand-driven approach

+ What would be the impact of protecting the
current areas of indigenous vegetation

= On land use?

= On economic development?




[ 'ndigenous forest and vegetation

[ Other exotic vegetation

|:| Horticulbure and fruit growing

. Livestock farming and cropping
. Drairy cattle farming

[] Other farming

[ E:otic forest

B |noustiisl

[ ] Hospitality

B Commercial

[ Central govemment

[ ] Residential - low density
. Residential - mediurn density
[l Eesidential - high density
[[] Education

. Culture and recreation

. Mires, quaries and dumps
[] Aaquaculture

[ Frestwater

B wetlands

B taive

[l Ziports and ports
[ tatonway

] Open space [uban parkland/grassland)

[ ] Coastal and estaurine areas |ncrease in Increase in

[

[
[ Bareond livestock dairy cattle

[

[

I

|:| Land outzside of shudy area farm i ng farm i ng




[ 'ndigenous forest and vegetation

[ Other exotic vegetation

|:| Horticulbure and fruit growing

. Livestock farming and cropping
. Drairy cattle farming

[] Other farming

[ E:otic forest

B |noustiisl

[ ] Hospitality

B Commercial

[ Central govemment

[ ] Residential - low density
. Residential - mediurn density
[l Eesidential - high density
[[] Education

. Culture and recreation

. Mires, quaries and dumps
[] Aaquaculture

[ Frestwater

B wetlands

B taive

[l Ziports and ports
[ tatonway

] Open space [uban parkland/grassland)

|:| Coasztal and estaurnine areas Decrease |n Decrease in -
[ Bareland indigenous other exotic [

|:| Land outside of study area vegetation Vegetation



‘ Results: difference between scenarios

[ ] Mot indigenous forest and vegetation
. Indigenous forest and vegetation in both B azeline and Stricter zoning scenarios
|:| Indinenous farest and vegetation anly it B azeline scenario

. Indigenous forest and vegetation anly in Stricter zoning scenario
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‘3‘ Impact on economic developments

L
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+ Overall economic growth in the baseline scenario
over the period 2005-2025 is ~38%

* An unconstrained supply would give ~2% higher
growth, stricter zoning ~0.5% less growth

+ Impact on the agricultural sector, in particular
dairying and livestock farming is much larger, in
the order of 10-15%

+ Spatial planning, interesting locational
characteristics and competition between land
uses determines what economic sectors will be pm
most affected by limiting land resources [

[
e
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WISE Carbon Forestry

Forestry Land Use in 2050:

Comparing reference and carbon forestry scenarios

Waikato Region,
New Zealand

&
|:| Mot forestny in either scenano
. Forestry in both scenanos

. Only farestry in the reference scenano

. Only farestry in the carbon forestiy scenano

Healthy environment

Strong economy

Vibrant communities

Waikato




WISE Carbon Forestry (2)

Location of new Carbon Forestry land use

Impacts on economy

Land owners profits up s
Carbon Farming sector: output & jobs up
Overall (all sectors): no significant change

Environmental co-benefits: . 

L

Less runoff (flooding) ) '{g;j.f- T B
. . . D RS
Enhanced biodiversity I

Reduced erosion (sedimentation)
Reduced phosphate and nitrogen loads to
waterways

Healthy environment Wai katO

Strong economy kvAv‘

Vibrant communities
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‘3‘ Use of Policy Support Systems
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+ (Capabilities
= Explore dynamic spatial developments using
‘what-if-analysis’
= Visualise consequences of trends, shocks and policy
Interventions

+ Limitations
= Qverall strategic development, not detailed planning
» Limited knowledge on links between models

+ Stimulates and facilitates
= Learning
= Awareness building
= Discussion

Prior to decision-making!
T
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3‘ Success factors

+ Availability of models, data and knowledge
¢ Credibility - assumptions, calibration, validation

* Institutional embedment - willingness, adoption,
commitment, champions and implementation

+ Ease of use - user-friendly interface

+ Strategic value - usefulness, application, added
value

+ Ongoing support - training, capability building,
technical support, maintenance and cost




WISE Implementation Plan

WISE User Group - planners supported by technical experts -
modelers, spatial analysts, scientists, economists

Training to understand WISE, build capability and capacity

Continue with collaborative real-life case studies

Identify and prioritise improvements

Maintain/up-date data and model components

Add functionality - transport, marine, natural hazards, ecosystem
services...

Lreating

Futures



) WISE Weeh Tool » Homm - Mes
e Ldr_Yiew Hitooy ook
i WISE Wetr Tool « Home

= coMusencom waneht A '.

!
SE Web Tool ML WESE  Contact (I Congaisin Homdts

WISE - for better Policy Decisions

Intro text for the tool. Collaboratively administrate empowerad markets via plug-and-play networks. Dynamically procrastinate 82C
users after instalied base benefits. Dramatically visuaiize customer directed convergence without revolutionary ROI

Completely synergize resource sucking refationships via premier niche markets, Professionally cultivate one-to-one customer
service with robust Ideas. Dynamically innovate resource-leveling customer service for state of the an customer service.

stan hefe Polcy Case Dot Extent
Quack nstructions 1o get staded wa the form on the nght > -
B Fature Proof = Chmate
Economcs
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Technaology

Population Deasity Bazsloe -
Zoning Basslne I+
nfrastuctore
Show with a Comparaon
How WISE improves your policy decisions Something Else
® Loram ipeam Gobr 51 anwl consectalunr sdipscng &l Walcome 10 SherSinpe! Thg is the Seliadt homepage You can sl N page by Dpsnog De
o Aligpam tinodunt maoes ou nsod CMS You can now access the developar decumantatiom. or begin the itmals

o Upztbybe= audior BuE ~eque
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Future Proof

Intro for thus Polcy Case

Outcomes S basslnes plos

ZToning: Baseline Toning: Prolection

Indicators / Sections Intormation for Scenano 1

Added Value & emplayment

360 x 268 360 x 268

360 x 268 360 x 268
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2012




Teel « Lompaozon Results - Mozita Fee!
Eile_ Ede_Yiew' Hutory Bockmeds 3¢ k Tock Help
E WISE Web Tool « Companzon Resuks ']7+

& &4 cohnecone ' SRR =y

WISE Web Tool  Hime  Sbout WISE  Contuer iy £

Comparison Results & Moty Inpues

Campanison ke NAME and NAME

Comparison Results Information for this result [

Added Vaiue & employmaent

800 x 560




research institute for knowledge systems

Thank you!

hvdelden@riks.nl




