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Thematicopening ScienePolicylnterface (SPI) Report

Prof. Dr. Peter H. Verburg
Member Scienclolicy Interface UNCCD

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

A Expertise: Land Use Change, Interdisciplinary Analysis and
Modelling of Land Use and Soé&tcological Systems
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Current Planning Practice

AMostly sectoral, focused on urban, economic an- f Y
transport development i g

AOften separated from environment and agricultui:‘"."":
planning

ABased on planning experts and (some) stakehol
engagement

APotential for ineffectiveness, land degradation
and conflict



Nationalsustainabllitytargets implementationgap

CHALLENGE: implementation of policy targets (including LDN)

-Nati Q
National S
-District/ provincial

-Watershed

-Community

<




Integrationof LDN In planning

uts Th
(&O(ms and p COhdItIOnS
N

%
LDN Integration can avoid
(net) degradation due to

development planning  ( LoN Target setting (Land Use Planning System
i Interventions to ILUP-ILM
L achieve neutrality ] [ tools and approaches J
N ?/ & =/

ILUP and ILM have integral roles to play in
achieving LDN and reducing decision o, &
uncertainties associated with planning for Viges framework/conte*‘
neutrality




Entry points of LDN in Land use planning

ILUP-ILM \‘\\O?‘* Module B:
cycle 7 LDN baseline
s
<
Module E: \
Monitoring APhase . t Module A:
’ \ / ssessmen LDN vision and target
LDN can connect Phase 5: \\ Z w
. Monitoringand B Phase 2:
to dlffe rent evaluatlon Stakeholder g Visioning -
phases of land pasgement / o
>
' b
use planning Phase4 S
Implementatlon Phase 3: :,,
‘ ' Plannmg
Module D:
Module C:

Interventions
y Neutrality mechanism:
counterbalancing
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Recommendations (1)

AStrengthen role of land use planning in implementation of sustainability
targets and reconciliation of competing claims on land

AEmbedding 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

4

C Complex problems requiring
tools and data

4

C Different tools for different
planning systems/context

C Portfolio of tools required

National governance

State-market

structure interactions Private
~ = = property
/ Centra—\\\ ,/ Decen—\l
( lized Il tralized | I N ——— I
"\\unitary/ \ unitary /J
f;/ /Regic-:\\ / B ﬂh\ Free State
| nalized ,-:' - ( cm‘;} . ) market intervention
‘\ unitary =
T -"/I.-(/ Federal\-.l\"-———-"/ State Communal
\ state rope
\x____,_./ property property

Land tenure

Level of obligation

=+

Indicative Discretionary

Level of integration

I High

Low horizontal High

i Low

vertical

Scope and focus

Narrow/ Wide/
sectoral inter-sectoral

&
o © @

2 &

Level of stakeholder
participation

=]

Low High

Decision making units

Watershedf pag W

—

—

\ District /

Country

Policy instruments

Market-based

Regulatory Voluntary |

instruments/yiew




Planning processes need to be walormed

Tools and approaches
Alndicatorassessment

AForwardlooking

AMulti-criteria analysis

AODtimization Current
ptimiza situation

ARapidappraisal

AProcessoriented

Rapid-appraisal

Optimlzation

Indicator-
assessment

Expert analysis

Process-oriented

. Multi-critefia analysis

Forward-looking

Foresight



Planning processes need to be waformed

Planning for the

Process-oriented

— future:

E o[ AForeseeing change

‘% . \\\\ rég AA . . .

= . Multi-critefia analysis | = . nthIPatlng
Current 5 8 FO"IES'ght challenges
situation Optimlzation g AAVOiding conflict

S
ADeal with

uncertainty

Indicator-
assessment

Expert analysis




Elements of land planning systems Relevant tool characteristics

National governance Dacision making units
structure Watershed _# o

-—

~

Low horizontal High
i Low
State-market interactions | Level of stakeholder Policy instruments
participation
[ ERPURT VI CE TR S T U T 1
Free State ' )
market intervention | o High
Level of obligation Land tenure
Private
property
Indicative Discretionary A
State Communal
property property
Scope of LUP

Narraw & wide
0 g ©)
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1. Baseline year assessment (land degradation & drivers) & Monitoring

Decision
making scale

Regional

National

Decision Stakeholder
making involvement
direction

Bottom- High
up Low
Top- High
down Low
Bottom- High
up Low
Top- High
down Low

— Focus groups | LADA Questionnaire
= Visual soil assessment

— LADA Questionnaire |

—> LADA mapping tool



3. Stakeholder negotiations for LDN integration

Decision Complexity Decision Different
making scale  of LUP scope making land tenure
and focus direction types
Bottom- Yes
up No
High
Top- Yes
down No
Regional
Bottom- Yes
up No
Low
Top_ Yes
down No
Bottom- Yes
up No
High
Top- Yes
down No
National
Bottom- Yes
up No
Low
Top_ Yes
down No

Optimizationtools

ﬂ

Optimization tools




2. Planning for neutrality

Decision Complexity Decision Stakeholder
making scale  of LUP scope making involvement
and focus direction

Bottom- High
up Low

High _
Top- High
down Low

Regional

Bottom- High
up Low

Low :
Top- High
down Low
Bottom- High
up Low

High :
Top- High
down Low

National

Bottom- High
up Low

Low :
Top- High
down Low

——> Participatory scenario analysis + Optimization

"ROOT + CLUMondo

AN

At
ALUIVIDTIUL

— Evolutionary algor

ithms

—> Evolutionary algor

ithms

— Participatory scenario analysis + Optimization

—— Hierarchical tool
—

%

“— CLUMondo + Erosion model

g LEEEEL S,
¥ CLUMondo

-LUIVIOTTUA

|
L s J0dl FTOE

N A A AR R L AT
AUT + Goal Programiming

— Evolutionaryalgorithms

—— Evolutionaryalgorithms

—| AHP+ClUMondo |
— CLUMondo + Erosion model




Recommendations (2)

ACapacityfor land use planning anléarning from experience
AUse oftools for informing land use planning and LDN integration
ANo tool can do everything, t f (G 22f & | NS5 WA YLISNF

ACollaborationbetween academic/research practitioner communities:
Ce¢22fa NBIdzZANBE aOASyurAald 02 FLWLIX e FyF
Y OKAYySaQ
AGeneration and sharingf experience, data, approaches and tools to
support ILUP and ILM to achieve LDN



. https://lwww.unccd.int/resources/reports/contributioAntegratec
land-use-planningandintegratedlandscapemanagement
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LUP4LDNTeaserfor live demo

PythagoraKarampiperis
Founder and CEO 8ICiO

A 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 agrifood value chain.

A One off / AkKeyGadhievements is their work for the Big Data
Platform of CGIAR, a largeale initiative to unlock important
research publications and data sets about food security, nutrition,
and natural resources.
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Land Usage Planning for LDN

LUP4LDN
UserCentered Geoinformatics Land Use
Planning for LDN

B
Pythagoras Karampiperis CEO, SCiO ICARDA

& LUP4LDN Team WOEAT

LD




Team Leader O u r. team

Dr. Pythagoras Karampiperis
CEO, SCiO

(
©

i kg s

-ag 2
Attia Rafla : : : : : A
: ) TaoufikHermassi BoundiaA. Thiombiano MoussaSavadogo ZoumbéKoura
Mi?l Iirs?f;cgffgziﬁl?&lrse:%:gﬁﬁc National In_stitut_e of Research on Institute fo_r Rur_al' Dev_elopment _Permanent Sgcretariat for the N Permapent Secre_tariat of the Nationg
Resources and Maritirﬁe Fisherias Rural Engineering, Wat_er_, Forest (IRD)Unlve_rS|teNa2| BONI, Coordination of Agricultural Sector Policies, Council for Sustainable Developmen
: (INRGREF), Tunisia Burkina Faso Ministry of Agriculture, Ministry of Environment,

Tunisia Burkina Faso Burkina Faso

International Collaborators

" - @"

‘ -
Quang Bao Le EnricoBonaiuti Tatenda Lemann Claudio Zucca Richard Thomas
Senior Research Scientist, Research Team Leader for Monitoring, Senior Research Scientist, World  Scientist, Department of Agricultural Scientific Coordinator,
International Center for Agricultural Evaluation and Learning Unit, International Overview of Conservation Approaches  Sciences University of Sassari Economics of Land Degradation
Research in the Dry Areas (ICARDACenter for Agricultural Research in the Dry and Technologies (WOCAT) (UNISS) (ELD) Initiative

Areas (ICARDA)



WHERE

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

HOW

to identify the best contextelevant Sustainable Land
Management (SLM) practices?

Target Users

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




LUP4LDN User Journey

LuP LDN problem definition Land use suitability Opportunities LU/LM alternatives LU/LM transition trajectories LUP consolidation
key steps for LU/LM change

LUP4LDN
Supporting
Functionality

Spatially-explicit past/current LD
and new LD

User
Journey

Map past LD hotspots

Map current LU/LM types that
would cause potentially new
LD

LUP
Planner(s)

Robust socio-ecological context
driving LU/LIM adoption &
performance

Availability of local/regional
context-relevant LU/LIM options

Map & characterize socio-
ecological context types

Query all LU/LM options vs
socio-ecological context types

LUP
Supporter(s)

Short-list of potentially promising Lu/LM , OPtimal, feasible LU/LM change

options per context typology target

LU/LM transition matrix
generation using the ranked
LU/LM options

Rank LU/LM options within each
context typology (upon impact
indicators)

Ex-ante plot impact indicators per

LU/LM transition trajectory

trajectories towards achieving LDN

LUP visualisation (key steps &
end-poiints) for broader
stakeholders

Extract visual analytics to
support the choices made
(maps & spider diagrams)



Pilots for LUP4LDN Validation

ATunisia
LocalPilot Partner(s)

A Nationallnstitute for Researchn RuralEngineeringWater and ForestyINRGREF)

A Soil ResourcesDepartment, Directorate Generalfor the Conservationand. Managementof Agricultural Lands
(DGACTAMIinister of Agriculture,Water Resourcesind Maritime Fisheries

ABurkinaFaso

LocalPilot Partner(s)
A Institute for RuralDevelopmentUniversitéNaziBoni(IDRUNB)



LU P4LDNaglance |

Key Features

Computation of
anticipated future LD
based on the SDG15.3.1

Indicators




LU P4LDNa glance

Key Features

Helps users formulate
land use transition
scenarios

Wetiand NS BN I T z
Bare o —— s
Water body Y
Scenario 2022-2026 @ Save
Land Type 2021 2026
> Tree-covered 0.00 ha 10,000.00 ha
> Grassland 18.75 ha 2,905.75 ha
v Cropland 32,887.50 ha 20,000.50 ha
BECOMES
Tree-covered 10,000.00 ha m
Grassland 2,887.00 ha m
- -




LU P4LDN a glance

Key Features

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

— Socio-economic Impacts

Production

Economic viability

Equality of
opportunity Soil

4
v.0
Food Security % Water
e\ -
N
L4

a
P &
Economic Biodiversity

viability .. ‘

Production Climate Change
resilience

. Current LU system . LU system impementing the selected SLM

— Socio-cultural impacts

Food security

Equality of opportunity

Propose this technology for the LU type:

Selectan LU Type

Propose to the Team




Scenario 2028 - 2030

I l | P 4 I D N a Ian Ce Land Type Land Degradation Impact Land Coverage
g 7.500.00 ha 14,000.00 ha

Tree-covered

Grassland 0.00 ha 4,617.75 ha
Cropland 0.00 ha 16,000.50 ha
Wetland 0.00 ha 0.00 ha
Artificial area 0.00 ha 4,000.50 ha
Bare land 0.00 ha 39375 ha
Water body 0.00 ha 2,600,675.00 ha

LAND DEGRADATION BALANCE: IMPROVED ( 7,500.00 ha )

Land Degradation Evolution in ROI

Key Features

-5,000

-10,000

Generation of Neutrality
matrix/map for the
examined scenarios

-25,000

2022 (2022 - 2026 ) (2026 - 2028 ) (2028 - 2030) 2030




How does LUP4LDN work?

LUP
key steps

LUP4LDN

Supporting
Functionality

Area of
Interest

O—

LDN problem definition Land use suitability fof’l'_’ﬂfl_':;'::::“ge LU/LM alternatives LU/LM transition trajectories LUP coneolidation

Optimal, feasible LU/LM change

e trajectories towards achieving LDN

and new LD

TRENDS.EARTH

Robust socio-ecological context
driving LU/LM adoption &
performance

Availlability of local/regional

— Trends.Earth

contextual similarity

¥

context-relevant LU/LM options

Short-list of potentially promising LU/LM

options per context typology e

SLM impacts & ELD data E m

context-relevant SLM

,
past & query cngine
current LD )
sustainability criteria l DSl
& indicators 7
Stakeholder ] past / current LD
Sustainability
Evaluation

h A
LUP scenarios

reverse and reduce current

J

LD via SLM by CSU J

t

acceptable ]

new LD
LUP scenarios

anticipated new LD

avoid new net LD via SLM
by CSU

\_ LUP4LDN scenario builder

LDN-Optimized
LUP scenario



LDN
g‘ Land Usage Planning for LDN

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

Mrs. AttiaRafla
Ministry of Agriculture, Tunisia

www.landusetool.org

Thank You

& Pythagoras Karampiperis

1 pythagoras@scio.systems

@ www.scio.systems

ICARDA

WOCAT



Impactforecastingn the LPcontext

Catherine Chamberlain
Postdoctoral Associatelmpact Forecasting

1 Catis an ecologist and climate scientist interested in advancing community
knowledge in environmental research, habitat restoration, and climate justice.

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

1 Cat received her PhD from Harvard University where she studied the effects of
climate chang®n the intensity and frequency of late spring freezing events and
her MSc from Trinity College Dublin in Biodiversity and Conservation.
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IMPACT FORECAST
LAND USE PLANNING

Cat Chamberlain | Postdoctoral Associgtenpact Forecasting
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Natural Climate
Solutions (NCS)

3.9 PgCO,e yr! 3.8 PgCOeyr? 3.6 PgCO,eyr!
Protect Improve Restore
from loss management native cover

S|
Rerstone Pestone
Forests Wetnds

3.00ec00y 0.9 neco e vt 0.004 peco e v 13 rgopw' 1.9 pecoey’ 0.5 neoeye! 3.0 50,0 vt 0.6 recore
" _— :
0.1 Mkm?yr? 24.7 M km? 2.3 M km?

o Griscomet al., 2019, Glob Change Biol

SUSTAINABLE LAND
MANAGE (SLM) PRACTICES

Avoid - Land degradation can be avoided
by addressing drivers of degradation and
through proactive measures to prevent
adverse change in land quality of non-
degraded land and confer resilience, via
appropriate regulation, planning and
management practices.

REDUCE

Reduce - Land degradation can be
reduced or mitigated on agricultural
and forest land through application of
sustainable management practices
(sustainable land management,
sustainable forest management).

REVERSE

Reverse — Where feasible, some (but rarely all)
of the productive potential and ecological
services of degraded land can be restored or
rehabilitated through actively assisting the
recovery of ecosystem functions.

Cowie et al., 2018, Env Sci & Pol

34



Targeting Landse & Langover Interventions

BIODIVERSITY

/ e.g., STAR metric

Funding Land use
ti that
et - patterns & -| CLIMATE soLUTIONS
Change Changes e.g., forest cover change
A \
I
I
: SOCIOECONOMICS
: e.g., Human Development Index (HDI)
Aspects that

influence funding
e.g. governance




Data sources

AAidDatafrom William and Mary

AGlobal Environmental Facility
(GEF)

ACEPF
AeConservation

AComing soonRestorfrom
Crowther Lab

*Currently reaching out to other funders
to enhance model output

44 AIDDATA

ch Lab at William & Ma

‘»
CR”'CM—\ECUSYSTEM

=

gef 30

PARTNERSHIP FUND

n European
Commission

@ THE WORLD BANK



Data format

Forest Cover 1987 Forest Cover 2020

0 1,000 km

e — 1,000 km

L IE—



Parameters In Model

Detalls on Intervention Climatic Variables Site information
A Intervention type (e.g., Avoid, A Rate of change of drought A Elevation

Reduce, Reverse with habitat) A Mean spring temperature A Slope
A Years of intervention A Rate of change in temperature

A Investment/costs of intervention

A Protected areas in ADM2
A Number of roads in ADM2
A

A Drought index Population*

*Missing Population data before 2000 so removing from most models



Rate of forest cover change

0.51

Intervention Return on Investment (ROI)

5

10
Years of project

15

Intervention

=== manage agriculture (reduce)

=== manage forest (reduce)

=== protect forest (avoid)
protect wetland (avoid)

restore forest (reverse)

Rate of forest cover change

1.2

0.8 1

10 20
Investment ($ millions)

30

Intervention

=== manage agriculture (reduce)

=== manage forest (reduce)

=== protect forest (avoid)
protect wetland (avoid)

restore forest (reverse)



Developed shiny app tool
' 4

Impact Forecasting Home Evaluating project impact Forecasting investments Forecasting by user input

-

Estimating conservation investment
impact on climate change outcomes

To progress investments in nature, forecasting impact is essential to effectively implement new
conservation strategies. In this Shiny App, we provide a tool where users can consider how conservation
investments and various interventions impact climate change mitigation. We consider the impacts of
various actions on the rate of forest cover change throughout Brazil based on ten major indicators: 1)
years of project, 2) accumulated investment, 3) number of roads, 4) protected areas, 5) Palmer Drought
Severity Index (PDSI), 6) rate of change in PDSI, 7) mean spring temperature, 8) rate of change in mean
spring temperature, 9) elevation and 10) slope.

** hitps:// forecastingconservation.shinyappdagopl5app/


forecastingconservation.shinyapps.io/cop15app

Evaluating project impact

Home

Impact Forecasting Evaluating project impact

Forecasting investments Forecasting by user input Simulating impact

CEPF

Include

GEF

Include

The World Bank

Include

EuropeAid

Include

View Plots

Parameter breakdown

Palmer Drought Severity Index (PDSI)

View Plots

Funder information

-
4000
05
- 3000
_ g Treatment
E 2 = control
“ o
;52003 Intervention :‘g 0.0 — ftreatment
- [ = Avoid £
£ @ )
o = Reduce o Intervention
g — Reverse & — Avoid
E= s
© 1000 ] =~ Reduce
= € 05 ~— Reverse
- <
-1.0
1990 2000 2010 2020 1990 2010 2020
Parameters
v Darker lines represent the intervention, lighter lines are control
Parameters
g Manage Manage forest Protect forest Protect wetland Restore forest
c agriculture (Reduce) (Reduce) (Avoid) (Avoid) (Reverse)
L_\S 0.251 o Q O 059 o
o |8) o 0.31 o D 05
- c c c c Y
o © © @ @
3 S S S G
— / 0 o Q 001 2 00 Intervention
= s} o o 0
© .0.254 Q 8] Q Q — .
= U / = 051  -0.34 - - intervention
< 7} 7] 7] 0
5 g g g 054 g -0.5 control
T 0501 hei = 061 ol b
C S S . S N
- 0 -1.01 s} 5] 5]
2 3 5 & § 10
IS 0751 r T — - - — 081 T T — T r e —
@ -5 0 5 5 0 5 5 0 5 5 0 S50 5
PDSI PDSI PDSI PDSI PDSI



Forecasting iInvestments



