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Agenda

Welcome and Introduction ErmiasBetermariam 1:00 p.m. 

Thematicopening: Sciene-Policy-Interface (SPI) Report Peter Verburg 1:10 p.m.

ThematicGroup: Tools and Data for ILUP

LUP4LDN
Impactforecastingin the LPcontext
C!hΨǎLRPtoolboxandupdatedLUPguidelines
GEO-LDN: Towardsan interoperable portfolio of tools

Pythagoras Karampiperis
Catherine Chamberlin
Feras Ziadat
AlexZvoleff

1:20 p.m.
1:30 p.m.
1:40 p.m.
1:50 p.m.

Paneldiscussion: Countryperspectives
Country perspectiveTunisia
Meta perspective

RaflaAttia
Vera Boerger

1:55 p.m.

ThematicGroup: Networkingopportunities andoutlook
S4ILUP Teaser andenablingenvironmentsurvey
GEFEnablingAcitivityProject onintegratingLDNinto LUP

Antje Hecheltjen
Pedro Lara Almuedo

2:20 p.m.
2:30 p.m.

Closing: Discussionand Q&A 2:35 p.m. 
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Prof. Dr. Peter H. Verburg
Member Science-Policy Interface UNCCD

Å Professor Environmental Geography at VU University Amsterdam
Visiting professor at Swiss Federal Institute for Forest, Snow and 
Landscape Research

Å Expertise: Land Use Change, Interdisciplinary Analysis and 
Modelling of Land Use and Socio-Ecological Systems

Thematicopening: Sciene-Policy-Interface (SPI) Report 



Tools and Data for
Integrated Land Use Planning

towards well-informed planning practice

-UNCCD Science-Policy Interface-
Peter Verburg

!ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜ
13 May 2022

Swiss Federal Institute for
Forest, Snow and Landscape Research



Current Planning Practice

ÅMostly sectoral, focused on urban, economic and 
transport development

ÅOften separated from environment and agricultural 
planning

ÅBased on planning experts and (some) stakeholder 
engagement

ÅPotential for ineffectiveness, land degradation 
and conflict



National sustainabilitytargets: implementationgap

CHALLENGE: implementation of policy targets (including LDN)



Integrationof LDN in planning

LDN integration can avoid 
(net) degradation due to 
development planning

ILUP and ILM have integral roles to play in 
achieving LDN and reducing decision 
uncertainties associated with planning for 
neutrality



Entry points of LDN in Land use planning

LDN can connect 
to different 
phases of land 
use planning



Recommendations (1)
ÅStrengthen role of land use planning in implementation of sustainability 

targets and reconciliation of competing claims on land

ÅEmbedding LDN in land use planning

ILUP and ILM are a vehicle to create synergies and policy 
coherence (e.g., among the three Rio conventions)

ILUP and ILM enable just solutions, increasing gender equity & 
avoiding social conflicts 



Differences in 
planning systems
- Horizontal and vertical 

integration needed

ČComplex problems requiring 
tools and data

ČDifferent tools for different 
planning systems/context

Č Portfolio of tools required



Planning processes need to be well-informed

Tools and approaches

ÅIndicator-assessment

ÅForward-looking 

ÅMulti-criteria analysis 

ÅOptimization 

ÅRapid-appraisal 

ÅProcess-oriented 



Planning processes need to be well-informed

Planning for the 
future:

ÅForeseeing change

ÅAnticipating 
challenges

ÅAvoiding conflict

ÅDeal with 
uncertainty



Elements of land planning systems Relevant tool characteristics

Scale of decision-making the 

tool operates at

Direction of governance the 

tool addresses

Direction of governance the 

tool addresses

Level of stakeholders 
that can be involved

Level of stakeholders

that can be involved

Tenure types
that can be accounted for

Complexity of LUP

that the tool can handle









Recommendations (2)

ÅCapacityfor land use planning andlearning from experience

ÅUse of tools for informing land use planning and LDN integration

ÅNo tool can do everything, ŀƭƭ ǘƻƻƭǎ ŀǊŜ ΨƛƳǇŜǊŦŜŎǘΩ

ÅCollaborationbetween academic/research practitioner communities:
Č¢ƻƻƭǎ ǊŜǉǳƛǊŜ ǎŎƛŜƴǘƛǎǘ ǘƻ ŀǇǇƭȅ ŀƴŘ ƛƴǘŜǊǇǊŜǘ ǇǊƻǇŜǊƭȅΣ ǘƘŜȅ ŀǊŜ ƴƻǘ ΨŀƴǎǿŜǊƛƴƎ 
ƳŀŎƘƛƴŜǎΩ

ÅGeneration and sharingof experience, data, approaches and tools to 
support ILUP and ILM to achieve LDN



Thank you!

https://www.unccd.int/resources/reports/contribution-integrated-
land-use-planning-and-integrated-landscape-management
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ThematicGroup: Tools and Data for ILUP 1:20 ς1:55 p.m.

Source:unsplash
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Pythagoras Karampiperis
Founder and CEO of SCiO

Å More than 25 years of expertise in the conception, coordination and 
realization of R&D projects in cooperation with industry, research 
and international organizations on ways in which artificial 
intelligencetechnologies may be used to tackle key challenges of 
the agri-food value chain. 

Å One of {/ƛhΩǎkey achievements is their work for the Big Data 
Platform of CGIAR, a large-scale initiative to unlock important 
research publications and data sets about food security, nutrition, 
and natural resources.

LUP4LDN - Teaser for live demo



LUP4LDN
User-Centered Geoinformatics Land Use 
Planning for LDN

Pythagoras Karampiperis                       CEO, SCiO

& LUP4LDN Team

Land Usage Planning for LDN

LUP4LDNat a 

glance



Our teamTeam Leader

sub-National Stakeholder Representatives

Dr. Pythagoras Karampiperis
CEO, SCiO

International Collaborators

Attia Rafla
Directorate of Soil Resources

Ministry of Agriculture, Hydraulic 
Resources and Maritime Fisheries, 

Tunisia

Claudio Zucca
Scientist, Department of Agricultural 

Sciences University of Sassari 
(UNISS)

Moussa Savadogo
Permanent Secretariat for the 

Coordination of Agricultural Sector Policies, 
Ministry of Agriculture, 

Burkina Faso

ZoumbéKoura
Permanent Secretariat of the National 
Council for Sustainable Development, 

Ministry of Environment, 
Burkina Faso

Enrico Bonaiuti
Research Team Leader for  Monitoring, 

Evaluation and Learning Unit,  International 
Center for Agricultural Research in the Dry 

Areas (ICARDA)

Quang Bao Le
Senior Research Scientist, 

International Center for Agricultural 
Research in the Dry Areas (ICARDA)

BoundiaA. Thiombiano
Institute for Rural Development 

(IRD), UniversitéNazi BONI, 
Burkina Faso

Richard Thomas
Scientific Coordinator, 

Economics of Land Degradation 
(ELD) Initiative

Tatenda Lemann
Senior Research Scientist, World 

Overview of Conservation Approaches 
and Technologies (WOCAT)

TaoufikHermassi
National Institute of Research on 
Rural Engineering, Water, Forest 

(INRGREF), Tunisia



Land use planners, national and sub-national 
organizations active in LU/LM planning, policy 
makers, land users and research agencies

Target Users

WHERE

to undertake efforts to avoid, reduce, or revert land 
degradation to achieve neutrality?

HOW

to identify the best context-relevant Sustainable Land 
Management (SLM) practices?



LUP4LDN User Journey

LUP
Supporter(s)

LUP
Planner(s)



Pilots for LUP4LDN Validation

ÁTunisia
LocalPilot Partner(s):
Á NationalInstitute for Researchin RuralEngineering,WaterandForests(INRGREF)

Á Soil ResourcesDepartment, Directorate Generalfor the Conservationand. Managementof Agricultural Lands
(DGACTA),Minister of Agriculture,WaterResourcesandMaritime Fisheries

ÁBurkinaFaso
LocalPilot Partner(s):
Á Institute for RuralDevelopment,UniversitéNaziBoni(IDR-UNB)



LUP4LDN at a glance

Key Features

Computation of 
anticipated future LD 
based on the SDG15.3.1 
indicators



LUP4LDNat a glance

Key Features

Helps users formulate 
land use transition 
scenarios



LUP4LDN at a glance

Integrates stakeholder 
knowledge to LU system 
assessment, and SLM 
selection from WOCAT

Key Features



LUP4LDNat a glance

Key Features

Generation of Neutrality 
matrix/map for the 
examined scenarios



How does LUP4LDN work?



LUP4LDN

Land Usage Planning for LDN

Thank You
Pythagoras Karampiperis

pythagoras@scio.systems

www.scio.systems

LUP4LDN is a tool that greatly helps us to 
understand where to focus restoration 
activities and design scenarios for reducing 
land degradation

Mrs. Attia Rafla
Ministry of Agriculture, Tunisia

www.landusetool.org
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Catherine Chamberlain
Postdoctoral Associate ςImpact Forecasting

¶ Cat is an ecologist and climate scientist interested in advancing community 
knowledge in environmental research, habitat restoration, and climate justice.

¶ She is assessing the current and projected return on investments from 
conservation interventions on climate change mitigation, biodiversity 
conservation, and socioeconomic benefits. 

¶ Cat received her PhD from Harvard University where she studied the effects of 
climate changeon the intensity and frequency of late spring freezing events and 
her MSc from Trinity College Dublin in Biodiversity and Conservation.

Impactforecastingin the LPcontext
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IMPACT FORECASTING IN 
LAND USE PLANNING

Cat Chamberlain | Postdoctoral Associate ςImpact Forecasting

© CHARLIE SHOEMAKER FOR CONSERVATION INTERNATIONAL
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Natural Climate 
Solutions (NCS)

Griscomet al., 2019, Glob Change Biol Cowie et al., 2018, Env Sci & Pol

SUSTAINABLE LAND 
MANAGE (SLM) PRACTICES 



Funding 
actions that 

enact 
change

Land use 
patterns & 
changes

BIODIVERSITY
e.g., STAR metric

CLIMATE SOLUTIONS
e.g.,  forest cover change

SOCIOECONOMICS
e.g., Human Development Index (HDI)

Aspects that 
influence funding
e.g. governance

Targeting Land-use & Land-cover Interventions



Data sources

ÅAidDatafrom William and Mary

ÅGlobal Environmental Facility 
(GEF)

ÅCEPF

ÅeConservation

ÅComing soon: Restorfrom 
Crowther Lab

*Currently reaching out to other funders 
to enhance model output



Data format



Parameters In Model

Å Intervention type (e.g., Avoid, 
Reduce, Reverse with habitat)

Å Years of intervention

Å Investment/costs of intervention

Å Drought index

Å Rate of change of drought

Å Mean spring temperature

Å Rate of change in temperature

Å Protected areas in ADM2 

Å Number of roads in ADM2

Å Population*

Å Elevation

Å Slope

Details on Intervention Climatic Variables Site information

*Missing Population data before 2000 so removing from most models



Intervention Return on Investment (ROI)  
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Developed shiny app tool

** https:// forecastingconservation.shinyapps.io/cop15app/

forecastingconservation.shinyapps.io/cop15app


Evaluating project impact
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Forecasting investments


