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1. Introduction

- Similarities: all three projects presented are based on:

Cellular AutomatdCA) modelling

Participatory process
NASZ

Metronamicasoftware

-  Differences:

Threesettings Spain, Colombia, Australia
Threescales Regional, Metropolitan, Suburb
Scenariaypes: adaptation of EU millennium, narrow

breath, normative

Timeframe finishedin 2015,2017, underway
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Why modelling?
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Explain (very distinct from predict)

. Guide data collection _

. llluminate core dynamics none of these |mp|y

. Suggest dynamical analogies y A~ =
Discover new questions a LINB R A Ou )

. Promote a scientific habit of mind

. Bound (bracket) outcomes to plausible ranges

. llluminate core uncertainties

. Offer crisis options in nedeal time

10. Demonstrate tradeoffs / suggest efficiencies

11. Challenge the robustness of prevailing theory through perturbations
12. Expose prevailing wisdom as incompatible with available data
13. Train practitioners

14. Discipline the policy dialogue

15. Educate the general public

16 Reveal the apparently simple (complex) to be complex (simple)

©O~NOUTAWNE
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Cellular automata modelling

Among its many definitions:

- Modelsallowing for the simulation of geographic space
evolution

- Powerful models for understanding spatial phenomena ar
processes

New GIS generation
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NASZ; neighbourhood, accessibility, suitability, zoning
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Model calibration and validation
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2. Modelling land use dynamics in Donana National Park
and its hinterland (DUSPANAC)

www.geogra.uah.es/duspane

=neilsh MODELLING LAND USE DYNAMICS IN THE SPANISH NETWORK OF NATIONAL
PARKS AND THEIR HINTERLAND (DUSPANAC)

About the project

Naticnal Farks, and atove all, thelr proximate hintariand alsoc experience
although to a lesser degreas than othar areas without such protection. Human activity, climate ch
and the dynamics of the aco ms prasent Inside the parks provoke changes in cape
morphology and the mosaic of lanc use categories, compromizing the systam resiiance of each of the
parks and their surrouncings

rious land use changes,

|

Accurate appralsal of the present situation ana change preciction based on potentiai
coupled with a process of negotiation anc consensus between ant stakehciders
for good management of national parks. It ensures adequ vation of the v
them warthy of the peotaction they enjoy

"

i

Project funded by:

Cali: Awards under the national parks netwark sdentific research program for 2010

Downioad Froject information sheet (Spanish and Eng ';H]ﬂ

{ nars to QO to the rasuks of the second participatory workshop of the
DUSPANAC project, heid on Decamber 11 2012

o go to the results of the first participatory workshop af the
DUSPANAC preject, held an Fedruary 22 2012

Cick hars to Qo to the news page
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Why Donand’

Tajide urbano continug

LONas & construccion

Instalacionss deportivas v recreativas
Tierras de labar en secana

Terenos regados permanenizmeanis
Amazales

Frutalos

Temenos principalmente agricolas
Sistemas agroforestales

Bosques de frondosas

Bosques caniferas

Bosques mixlos

Pashzales naturales

Veqgetacion esclendfila

Matorral boscoso de fransicidn
Playas, dunas y arenales
Humedales y zanas pantanosas
Marismas

Salinas

Laminas de agua
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A Threats

A Data availability

A Relevance

A Variety of land use classes
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Donanag land use changes 19992000- 2006

Dofiana, ocupacion de suelo, pargue interior. LEYENDA

I Taiido urbano confinug
Zonas en construccion

Instalaciones deporlives ¥ recrealivas
Tiarres da lebor en sacans

1 Tarranos regados permanantaments
1 ﬁnunln-:.

F'rmas

Tarrenos prncpalmenta agricalas
[ ssternas soroforastales

O Eosaues da frondosas

Il Eosaues coniferas

Eosques rmidos

Pastizales naturalas
Vegetaciin eaclertfila

=1 Watorral boscoso da iransicion
[ Plavis, dunas v arenales

[ Hurrsdales v zonas pantanosas
Marsmas

] Mares ¥ ocednos

Donana, ocupacion de suelo, buffer 800m
!
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DonanaNational Park

I Challenges:

ANational Park since 1969 and UNESCO World Heritag
since 1994

ALong calibration period data needs
AProfound conflicting interests
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- National parks
[ 800 m bufer

[:l Autonomous regions




Donana

ANational Park area: > 50,000 ha
AModelling area: > 300,000 ha

ANatural values:

ADiverse ecosystems (marshes, coastal dunes,

Mediterranean forest, riparian formations)

ABiodiversity

Emblematic species|berian Lynx, Imperial Iberian Eace$

ACultural values
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Alntensive agriculture
AErosion
AUrbanization
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The model attemptd:- & YA GSNAY I |j dzSa G ;

A2 K| (0 cBtdr)xlikes / scenarios

A On land use changes:

I Increase or reduction of some uses
I Change patterns
I Inter-relations among land use classes
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What future we want? Scenariodevelopment

Scenario L d { KI NBER 1y 26t SR3 ScenarioX a5 Rdfanad
Main driver: Technology Main driver: Climate change

Scenario Z dDoflanal NI RS Y I NJ ¢ Scenario4£d! RI Dafan@S
Main driver:Globalisation Main driver: Awareness




Participatory approach ,
Stakeholder§¥sad OA S yfaleA &4 G a4 Q

A Different interests

I Research

I Policy making and management
A Different capacities

I Know how

I Know what

A Cooperation is a must if the model is to be used
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Why participatory modelling?

Analytical /technical domain Discursive / participatory domain

Knowledge of:
- Modelling tools
- Methodologies

- Land use change
(pattern and quality)

Knowledge of:
- Study area
- Local land use
conflicts

- Planning action

Calibration

21/60



Why participatory modelling?

Policy makers who are actively involvedanodel
developmentare likely to find model outcomes,
such as planning recommendationis
environmentalindicators derived from future land
use scenariodifficult to reject woinovandsousquerz010)
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Workshops participants

Managers
Local councils
Farmers

Cattle ranchers

Pilgrims associations
Environmentalists

Scientists

o Io Po I» Do I» Do D»

Government officials
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A Scenario development

A Defining study areg Guadiamariver basin

A Selecting data setsAndalusia (from 1956 to 2007)
A Grouping land use classes

A Assisting on land use dynamics understanding

A Assisting on suitability composite maps

A Results and process evaluation

24/60



Integrated tasks: stakeholdersscientists

Procedure for development of an integrated particpatory/analytical land use model

Begin
shared—
learning
Setupand 1 SO0
run pilot .
Contact SH model modelling
Particpatory techni(_:a_l Par_ticip_atom
model set up analysis: Calibration
ision suitability
sub model
participatory
analysis:
LUC dynamics

select
study
area

& suitability

KEY

Technical/analytical task

Participatory task

SH Stakeholders

choose spatial
resolution

choose LU
database

kappa simulation
clumpiness
visual inspection
(modellers)

asign model
classes to
behaviour
types

Data preparation
for model

Technical
calibration

Analytical
Model

Further
analytical/
discursive
phases

& model
outputs
(scenarios)

visual inspection
(SH)

critical feedback
from SH
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Three Workshops nine activities Abnana
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Land use map 1556-Jan-01

1957-1999simulation

- Matoeral

- Pastzales

[ sistema litoral natural
- Marisma no mareal

- Marisma mareal

- Mineria, vertederos y zonas en construccién
[777] Aerado, erosionado y talado

I vrbano

B i~custial

[ Aoz

I cuttivos bajo plastico

- Leflosos en regadio
i | Otros cultivos en regadio

_l Secano
B vireco y oivar
- Eucaliptales
- Pinares

- Otro arbolado o arbolado mixto
- Infraestructura viana, etc
- Infraestructura hidraulica, etc
- Rios y cauces naturales
Lagunas naturales
I Mar y zonas mareales




Escenarios de futuro en la ocupacion del suelo de Dofiana P
Cuenca del rio Guadiamar - horizonte 2035 4

Modelizaciéon de las dinamicas de usos del suelo en la red de parques nacionales

Res u ItS espafioles y su entorno (I?}JSPANAC)

Escenario: = Escenario:
Doriana arida A £ Donana adaptativa, ’t
humeda y creativa

Scenariokd { K NER | g$mafoRk 3 Pdfiand
Main driver: Technology Main driver: Climate change

—— Red viaria [__] Terminos municipates
I o [ varsma maceat I sl [ Owos cutvos en regacio [l Pnsres I Rios y cauces nawrales  —— Red hdrogaica [ Limit Parque Nacional
[ Pasizaies [ Moeria, vertederos y zonss en construccion [ Arroz [ secano [ Gt arbolado o srbolado moto [T Lagunas naturaies [ Avea e estudio
= natural [T0] Aterado, y = y coc [ Mary zonas mareaies
[ Marsmanomareal [N Urvano I Lenosos en regacio [ Eucalptaies I intsestnuctura hidrauica. etc 0 » 50 km

Escenario:

ﬁ Escenario tendencial:
Dofiana conocimiento globalizado

Dofiana todo sigue igual

Scenario Z ¢Doflanatrade ~ Scenario 44! R+ LJd A X
YEN]L£® al Ay RND@&MWD al Ay RNAGSN
Globalisation Awareness

- Financiado por el Organismo Auténomo de Parques Nacionales.
Ministerio de Agricul ¥ Medio Ambiente (ref 118/2010)

- Francisco Escobar, Dpto. de Geologia, Geografia y Medio Ambiente, UAH X
- Proyecto DUSPANAC (ref 118/2010), Organismo Autnomo de  Parques Nacionales (Ministerio de Agricultura, Alimentaciony - Medio Ambiente)

Agradecimientos

- Fuentes: Junta de Andalucia, IGN
- Método: Metronamica (RIKS)
- Tratamiento: Equipo DUSPANAC

! PONSTRRIO OrGarO.
ﬁi EAGHCUTURANLSINTACON | 055
THEGIO NBENTE s

- Participantes en los talleres
2 d ¥ Aut de Madrid
- Personal del Espacio Natural de Dofiana, de forma particular a  todos en El Acebuche

DEPARTAMENTO DE GEOGRAFA



DUSPANAC conclusions, issa@asl limitations

A Objectives met

A Data availability and data quality
A Calibration

A False expectations

A Visualization
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3. Bogota Land Development Model (BoLD)

- Economic growth since 2001
- Traffic congestion Bogota in the top five

Foto: Lina Rozb/ Ki v

- Pollution
- Public Health issues
- AFD (France AID) project
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Context to BoLD

- Traffic congestion in the public and political debate
- 2015 Local electionspublic transport proposals
- Objective

- To develop a LUCC model to evaluate public transport alternative:
¢ Bogota Land Development Mod&dLD
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Methods

- Study area

- Bogota and the municipalities located to its Wdstinza
Mosquerg Madrid, Focatativa Cota andsoacha

- 7.5million inhabitants(Bogotaholds 6.5million)

Natural

reserve

10 Km

m-Income Residential )
i 0o 5
Il 'on-Residential Areas e 3 2 / 6 O




Data

Dataset

Description

Application in BolLD

2014 cadastral
dataset for Bogota

Parcel-based cadaster dataset for
Bogota that includes land-use
coverage for every land parcel and the
fiscal land value of them

Calibration of land-use
coverage areas in Bogota

2005 to 2011
planning zones

Planning zones for areas outside
Bogota municipality with their
intended or authorized land-use
coverage

Calibration of land-use
coverage areas in Bogota by
detecting vacant zones and

more likely land-use based on
regulatory restrictions

2005 and 2014
water body
inventory

Official dataset of rivers, lakes
and other water bodies in the area

Determination of areas
covered by water not always
identifiable by Landsat images

2005 and 2014
national and
regional parts and
reserves

Official dataset from national
government describing legally
environmentally protected land in the
study area

Separation of parkland
from agricultural lands as well
as identification of forest
reserves
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Scenarios

- Stakeholders workshops and interviews with administration official

Road infrastructure

Suburban train infrastructure

Scenario 1: Road infrastructure

Scenario 2: Existing freight rail

g continues to be the main source of | infrastructure upgraded to provide a
U 5 transport for growth areas in the West. | suburban service for passengers in Bogota
§ .E New roads allow additional connections | and municipalities in the West. New road
g E between municipalities and Bogota. No | constructions or upgrades are limited to
T © changes to existing restrictions to | areas were no infrastructure currently
< E urbanization in the VDH reserve. exists.
Scenario 3: As in scenario 1, roads Scenario 4: As in scenario 2, a hew

are upgraded to provide accessibility in | train service is developed for the West.
I E the West. However, land regulations are | However, land regulations are changed so
g E 'g changed so VDH reserve is urbanized by | the VDH reserve is urbanized
E § -g providing additional road infrastructure

as well as BTR services.
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Scenarios

- New road and train alternatives
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Transmilenio

- Current Bus Rapid Transit (BRT) system in Bogota

Guillermo Torres (Revista Semarfjailableat
http://www.semana.com/tecnologia/novedades/articulo/transmilen&stassonlasestacionesconwifi-gratis/3802883
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Van derHammenreserve

El Tiempo (http://www.eltiempo.com/bogota/vey-vuelvareservathomasvander-hammen41019)
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