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òMonitoring land degradation: the MISLAND 

platform and its real -world application in 

North Africaó

WELCOME TO

This session will be recorded



Welcome!
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Bernd Eversmann
Earth Observation Advisor, GEO-LDN Secretariat



Housekeeping rules

If you have a question, 

use the chatbox for 

the moderator to 

note it.

Mute your 

microphone when 

you are not speaking.

Raise your hand

whenyou want to 

speak.

If possible, please 

switch on your 

camera during the 

Q/A Session. J
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GEO LDN serving UNCCD Parties
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Periodicallyreinforcedvia decisionsat COP14 and COP15, whichgo beyondreporting into usingEarth 

observationsto inform decision making and planning to reach LDN

mandates established

UNCCD COP invites GEO

to support UNCCD Partiesin 

implementing the Convention

by providing space-based 

information and in situ 

measurements

to fulfill the reporting 

requirementsfor SDG indicator 

15.3.1 and fosteringé

Decision 9/COP.13
énational data 

capacity-building,

édevelopment of 

standards and 

protocols,

édata access.

GEO LDN Working Group 1 

ăCapacity Buildingò

GEO LDN Working Group 2

ăData Quality Standardsò

GEO LDN Working Group 3

ăData Analyticsò 



Connectingcommunities
and sectorsat global, 
national and sub-national 
levelΧ

ΧŦƻǊ ŀ continuouslearning 
process and peer-to-peer 
ŜȄŎƘŀƴƎŜΧ

Global 
Network 
for ILUP

National inter-
sectoral 

government 
teams

Environmental
monitoring

Spatial 
planning

Χǘƻ ǊŜŀŎƘ ƳǳƭǘƛƭŀǘŜǊŀƭ 
environmental and 
development goals at (sub-
)national level.

Χƻƴ 9ŀǊǘƘ hōǎŜǊǾŀǘƛƻƴǎ 
for informed decision-
ƳŀƪƛƴƎΧ

How GEO - LDN creates impact
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Connecting communities 
and sectors at global, 
national and sub-national 
ƭŜǾŜƭΧ

ΧŦƻǊ ŀ continuouslearning 
process and peer-to-peer 
ŜȄŎƘŀƴƎŜΧ

Χǘƻ ǊŜŀŎƘ ƳǳƭǘƛƭŀǘŜǊŀƭ 
environmental and 
development goals at 
(sub-)national level.

Χƻƴ 9ŀǊǘƘ hōǎŜǊǾŀǘƛƻƴǎ 
for informed decision-
ƳŀƪƛƴƎΧ

How GEO - LDN creates impact

Data

Planners, 
Decision-makers

LDN Toolbox
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Our Partners
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GEO- LDN Online Seminars
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02

geo-ldn.org/get-involved/geo-ldn-
seminars/

https://geo-ldn.org/get-involved/geo-ldn-seminars/


AGENDA
TIME (CEST) TOPIC LENGTH

16:00 - 16:10 Welcome & Intro Bernd Eversmann 10 min

16:10 - 16:40

The MISLAND platform and its real-world 

application

Mustapha 

Mimouni 30 min

16:40 - 16:55 Q/A Session 15 min

16:55 - 17:00 Concluding remarks Bernd Eversmann 5 min

10



11

Mustapha Mimouni
Head of the Remote Sensing / GIS unit at the Sahara and Sahel 
Observatory (OSS) 

Mustapha Mimouni has 20 years' professional experience, 
including 4 years with the Algerian Space Agency and 10 years 
with OSS. Computer science engineer (UDL-Algérie), holding PG 
Diploma in Photogrammetry (IIRS-India) and Master's degree in 
Geographic Information (UMPLV-ENSG).

He has solid experience using GIS, remote sensing, and 
geospatial data analysis applied to environmental issues such as 
land use and land cover change.



Mustapha Mimouni

Overview of OSS experience in land degradation 
monitoring and assessment
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Who are we ?Who are we ?

Since1992: 26Africanmembercountries,4 regions

ǒ 7 Non-Africanmembercountries:
Germany, Belgium, Canada, France, Italy,
LuxembourgandSwitzerland;
ǒ 13 S/R,international & civil societyorg: PAAGGW,

CBLT,CILSS,CRTEAN,CRU-BN,IGADand UMA, UNCCD,
CARI,ENDAandRESAD.

ǒ North Africa : Algeria, Egypt, Libya,
MoroccoandTunisia;

ǒ West Africa : Benin, Burkina Faso,Cape

Verde, CôteŘΩLǾƻƛǊŜΣGambia, GuineaBissau,
Mali, Mauritania, Niger,Nigeriaand Senegal;

ǒ Central Africa : Cameroon, Central
AfricanRepublicandChad;

ǒ EastAfrica : Djibouti, Eritrea, Ethiopia,

Kenya,Sudan, SomaliaandUganda;

Our 2021-2030 Strategy

Support member countries in the 

implementation of their Sustainable 

Development Policies

A Scientific and Technical Program 

INTEGRATED AND COORDINATED MANAGEMENT OF NATURAL RESOURCES

WATER

Contribution to 
meeting water 
needs through 

integrated 
management 

tools

LAND

Sustainable 
land 

management 
and mitigation 

of the effects of 
drought

BIODIVERSITY

Development of 
tools for the 

assessment of 
biodiversity 

and ecosystem 
services

CLIMATE

Strengthening 
the resilience 

of populations 

and 
ecosystems

Cross-cutting programs

Watch and 

Prospective

Communication 

and Information

Capacity

building



Monitoring « Observatories» : a long tradition ! Monitoring « Observatories» : a long tradition ! 

1992 2023

National environmental 
monitoring system

Three components:
ǒ Surveillance: Understanding changes
ǒ Early warning: Prevention and anticipation 
ǒ M&E: Guidance and decision-making

ωRaising 
awareness

ωDefining 
guides

DNSE

ωKit of 
indicators

ωIn-situ 
monit.

ROSELT

ωSites 
labeling

ωEO 
integrat.

REP

SAHEL

ωKit of 
indicators

ωThematic 
studies

MENA

DELP

ωM&E 
(GGW)

ωDSS 
BRICKS

ωKit of 
indicators

ωContinen. 
DSS 

GMES

&Africa



Institutional engagement (Policy and institutional framework)
Common understanding (studies of existing and analysis of needs)
Road map and action plan

Harmonizedkit of indicators;
Measurements & data collection;
Data processing and thematic mapping (state and evolution);
Products disseminations (bulletins, Atlas, geoportals, etc.);

Monitoring « Observatories» : approaches & resources Monitoring « Observatories» : approaches & resources 

Local scale : Observatories - field visits
Global scale (national or regional) : Remote sensing

Participatory approach

Tools: M&E and decision support systems



Monitoring « Observatories» : EO & geospatial dataMonitoring « Observatories» : EO & geospatial data

Index of sensitivity to 
Desertification (ISD)  

Land use mapping

Carbon balance vs Rainfall long-term average

EO data

Carbon stock averages (Mt C / Km2)



Monitoring « Observatories» : Knowledge sharingMonitoring « Observatories» : Knowledge sharing

ǒ Technical reports;

ǒ Land cover and vegetation Atlases;

ǒDocumentary films on land and 
water resources;

ǒEducationaland capacitybuilding  
Tools;

ǒ Training kit harnessing EO-based 
and geospatial data.

Physical atlases: Analysis of issues & 
potential of ecosystems / NR



GMES&Africa - North Africa ConsortiumGMES&Africa - North Africa Consortium

Objectives
Developandsustaindecisionsupportservicesfor NRWmanagers;
Boost regional cooperation & promote knowledge exchangeon NRW
managementin North Africa;
Build capacityand raiseawarenessamongpartners and end userson the
potential andbetter considerationof EOdataandapplications.

CRASTE-LFTENMIYADRCUNACNCTLCRSSS CRTEANOSS

Earth Observation for Sustainable Land and Water Management in North Africa

African Union 
call for tenders 
(2017)

Launch of the 
first phase 
(2018-2021)

Launch of the 
second phase 
(2022-2025)



GMES&Africa - North Africa ConsortiumGMES&Africa - North Africa Consortium Three services

Land DegradationMonitoring

Agriculture Seasonal Monitoring, 

Early Warning and Assessment

Water Abstraction Surveillance, 

Monitoring and Assessment in 

Irrigated Areas



The North-African region:

Region representing the full range of aridity index.

Countries affected by land degradation : a threat 
o People livelihood and food security.
o Ecosystem services and natural resources 

sustainability.

No operational LD monitoring geo-services, 

valorizing the range of earth observation services.

Why monitor LD in North-African region?Why monitor LD in North-African region?

Demand from many end-users : Decision-makers, 
water and natural resources managers, public users



...generally without adequate and timely response?!

How are my forests 

changing over time? 

Vulnerability?

How much forest area is 

lost due to forest fires ?

Where are my vegetation 

loss/gain hot spots?

Urban extension over 

agricultural lands? 

Where are the hotspots 

of land degradation?

Are we reaching land 

degradation neutrality? 

Where to prioritize ?

Needs 

End-ǳǎŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘǎΧEnd-ǳǎŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘǎΧ



Kit of indicators for land degradation monitoring (UNCCD) 

End-users needs assessment North -Africa specific context

www.misland.oss -online.org

+ Integration of high spatial resolution 
datasets (Landsat 30 m & Sentinel-2 10 m)

Forest fires (Burnt areas)

Vulnerability to 
desertification

Forest fire risk 
assessment

Land susceptibility to 
wind and water erosion

Vegetation loss/gain 
trends 

Forest cover changes

Assessment of forest 
carbon emissions

Assessment of coastal 
erosion

Training needs =>  intensifiedtrainings 
(+ 1 000 trained)

Past experiences of the partners

MISLAND North-Africa- GMES-Phase 1MISLAND North-Africa- GMES-Phase 1



Python
PostgreSQL

Django
Rest API
GEE API

HTML/CSS
VueJS

Highcharts
Leaflet

Fully Open Source architecture + QGIS plugin

Responsive design

Intuitive, interactive and easy to use

MISLAND ArchitectureMISLAND Architecture



ÇBe supported by different Python scripts that allow calculation of 
the various indicators using data from both the MISLAND 
datacenterand on cloud service Google Earth Engine (GEE) ;

Ç Include codesfor processing inputs and outputs for the plugin, as 
well as other common functions supporting calculation of NDVI 
integrals ;

Ç Include statistical significance, and other shared code ;

ÇRegroup 3 modules : data input (offline and online), computation 
modules, and output modules that will allow outputs download 
and visualization.

MISLAND QGIS PluginMISLAND QGIS Plugin

Operational QGIS plugin that will : 



MISLAND-North Africa : multiscaleproductsMISLAND-North Africa : multiscaleproducts

Key advantages:
Á Kit of indicatorsrelyingof international

standards(UNCCD,etc.).
Á Alignment with national policies and

strategies.
Á Strongprocessingchains,optimized for

timely response.

SDG Indicator 15.3.1 and LDN 
reporting on the fly

Indicators Indicators 0909

Years coveredYears covered2020

GMES phase-1 - 2018-2021


