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Development challenges Morocco is facing today 

Morocco must address environmental challenges, with limited 
and fragile natural resources.  

 

• Conservation and management of water resources 
Morocco’s average water availability is well below the internationally accepted 
minimum standard and is subject to extreme seasonal and spatial fluctuations.  

• Renewable energies and energy efficiency 
Morocco currently relies on fossil energy imports for 95 per cent of its fuel supply, 
and yet it has outstanding potential for renewable energy use 

• Environment and climate change 
Morocco’s development depends to a large extent on whether it can reduce 
environmental damage and conserve its natural resources so that they are 
available for use on a sustainable basis 

• Food security  
Agriculture is the backbone of the economy, with over half the active labor force 
working in farming. However, Morocco faces some significant challenges, 
particularly with drought and soil degradation. 



    

  

DIGITAL ECONOMY 
PLAN 

GREEN MOROCOO PLAN 

HALIEUTIS PLAN 

development of a new 
dynamic in the fisheries 
sector. 

MOROCCO'S ENERGY STRATEGY : 
development of renewable energy and 
sustainable development.  

 NATIONAL INITIATIVE 
FOR HUMAN 
DEVELOPMENT  
 improve economic and social 
conditions urban slum and rural 
communities 

NATIONAL STRATEGY 
FOR WATER 

MOROCCO'S SECTORAL DEVELOPMENT STRATEGY 

NATIONAL STRATEGY 
FOR SUSTAINABLE 
DEVELOPMENT 

NATIONAL PLAN FOR 
GEOLOGICAL 
MAPPING  



SATELLITE IMAGES : OBSERVATIONS TO UNDERSTAND, 
KNOWLEDGE TO ACT ... 

• These Strategies and Plans require comprehensive and 
integrated data and information to: 

– Know 

– Locate 

– Quantify 

– Assess developments 

– Detect changes 

– Control Uses 

– Evaluate Impacts 



 

The Vision 
  

• Translating space technologies into operational tools  

• Integrating geospatial information in the sustainable 
development Value Chain. 

 
•Space Sciences : Astronomy 
•Space Technology : Small Sat / ground 
infrastructures/Gallelio consortium 

•Space Applications 
 



 

The CRTS Strategic Missions 
  

• Develop and facilitate operational uses of Earth Observation 
technologies to meet users needs and and to support decision 
makers involved projects addressing social and economic 
development. 

• Ensure an easy, permanent, optimal and cost-effective  access to 
satellite data to all users. 

• Capacity Building and Human Capital development to maximize 
the use of space technologies  in the country through : training and 
education activities and R&D programs as well as public 
awareness initiatives. 

• Strengthen international and regional cooperation. 
 

 

 
 



Agriculture 

Maritime 
resources 

Water  
Resources 

Forestry 

Urban  
Planning  

Risks and 
disasters 

Ministry of Agriculture 
Irrigation Agencies 

CRTS 

Ministry in 
charge of fisheries 
National Agency 
of Aquaculture 
National Agency 
of Harbors 
Fisheries 
National Office  

Ministry of Water 
Resources 
Basin Agencies 
Waters  

Ministry of Interior 
Royal Police 
Regional Governorates 
Civil Protection 
Department 

 

Ministry of land 
Management 
Urban Planning  
Agencies 
Local Authorities 
Private companies 

High Authority in charge 
of Forest resources 
Regional Direction 

Value Added Services to Support The User Community  



Water and Sanitation Planning   

 End user 



Urban development management 

Rabat City 

End user : Société 
d’Amenagement Ryad 



Extension (cas du douar Brahma) 
Situation 2001 

Extension 2005 
Extension 2006 

Urban development management 
Urban extension control to assist local authorities  End user 



Forest resources management 
Forest resources inventory    

End user 



Forest resources management 
Forest Cover Change Mapping 

End user 



Agriculture resources management 

Urban growth impact on arable lands  
End user 

Ministère de l'agriculture 
et de la pêche maritime 



Agriculture resources management 

land use Regional maps 

End user 



Agriculture resources management 

Monthly EO based Bulletin 
for crop monitoring and 
provides early insights on 
anomalies in crop condition 
aiding food supply and 
forecasts cereal production 

 

Targeted users  :  

  

- Ministry of Agriculture 

- Ministry of Interior 

- Agriculture Development 

Agency 

- Central Bank 

- Insurance  

- Research Community  
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Agriculture resources management 



Aquaculture Zones 
Identification 

Salinity 

Temperature 

Oxygen 

Chlorophylle a 

Fisheries Management Planning 



SST from NOAA/AVHRR 

Chlorophylle a  SeaWIFS 

Fisheries : location and evolution of 
Upwelling areas 

 

Upwelling index 

Characterization of the Up welling 

phenomenon a long the Moroccan coasts  

• Operational processing capacities based 

on several sources of satellite data 

(NOAA, Seawifs, Modis, …) 

• Production of periodic Up welling 

indexes taking into consideration 

regional specifications 



Monitoring of Irrigated Zones Extension 
Land cover / Land use map 

Water Resources Management 

End user 



Change analysis 
Monitoring of Irrigated Zones Extension 

Water Resources Management 



Evolution du bilan de la nappe du Souss
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Evolution des Superficies Irriguées

0

20000

40000

60000

80000

ITM IPBM IPBT IPR

Classe

(h
a
)

été 1987

été 2001

printemps 2006

été 2006

Monitoring of Irrigated Zones Extension 

Water Resources Management 



- Information géologiques : Résultat de la classification lithologique de la 
boutonnière d’Ighrem 
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Water Resources Management : Access to drinking water 



Image de différence entre images radar 

Carte des failles et leur diagramme de rosace directionnelle 
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Water Resources Management : Access to drinking water   



Résultat de la modélisation : Identification de sites potentiels 
( combinaison des thèmes d’évidences, a : les failles, b : la géomorphologie, c : l’humidité, d : l’hydrologie, 

e : la perméabilité ; et f : les occurrences connues) 
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Water Resources Management : Access to drinking water 



 
The Regional Coordination Project to improve Water Resources’ 

Management and Capacity Building   
  
  
  
  
  

LDAS-MOROCCO 
Integrating Remote Sensing Data in  

Water Resources and Agriculture Management 

CRTS 

World Bank 



LDAS-Maroc project partners  

• Institutional Partners 

 

 

 

 

• International/ National expertise 

 

CRTS DRPE DIAEA 

University of 
Wisconsin 



LDAS-Maroc Components  

LIS Core 
In-Situ 

Data & 

EO 

Outputs 

Hydrologic  

Parameters 

Thematic 

Components 

Geo-

Indicators: 

Vegetation 

Idices, Soil 

Humidity, 

Eta etc. 

Water 

Current 

Situation 

Future 

Conditions 

Past 

Conditions 

Irrigation 

Water Use/ 

requirement 

Scenario 

Development 

Loust 

Indicators 

EWLM 

Drought 

Indicators 

DEWS 

Foolds 

Rapid 

Mapping 

Hydorologic 

Modeling 

Thematic Components 

Biomass 

Production 

LIS Platform 

Dissemination Platform 



LDAS Project Operational  platforms  



Soil moisture anomalies in root’s layer from LIS/NOAH model for dray and 
humid periods over Morocco (climate anomalies over 030 years).  



Composite Drought 
Index  map for a 

dray year 
(Agricultural 

season 2011-2012)  



Maps of probability of presence of  locust (solitary and 
gregarious) for a 40 days period starting from16 January 2015  



 
IRRISAT Maroc 

Earth Observation Based system to monitor Irrigation 

Crop water productivity  

Supervision on water saving  
 

Ministère de l'Agriculture et 
de la Pêche Maritime 

CRTS 

 

 

The project Provides 
support to  



Stress levels : Irrigation needs 



Daily consumptive use (mm/d) 
Daily Water Consumption 



     SMS        Smartphone  # Tablet          Web 

Daily moisture root zone 

Daily irrigation amount 

Daily consumptive use 

Daily crop water stress 

Daily biomass production 

Daily production gap 

Daily Leaf Nitrogen fraction 

Daily Water Productivity 

Score 

Dissemination to users 



Disaster Management 
 
- Disaster management activities 
 

- are implemented  to support the national authorities in 
charge of Security and relevant agencies in the 
management of major disasters in the country.   
 
- include processing and analyzing of satellite images, and 
disseminating value-added data and related information .  

 



Flooded areas : cartography and follow up 
Gharb region, Feb 2009 



Flooded areas : Damages assessment 
Gharb region, Feb 2009 



Forest Species Area (ha) 

Chêne liége  761,404 

Chêne Vert 6,624 

Feuillés 118,869 

Matorral 142,127 

Reboisement 
feuillé 6,999 

Reboisement 
Résineux 2717,074 

Terrains non 
Boisés 67,36 

Total 3820,457 

Commune Area (ha) 

Zoumi 2733 

Beni Qoulla 1087 

 Total 3820 

Image SPOT-XS acquise après le feu, Août 2OO4 

Forest fires : cartography of burned zones and 

damages evaluation 
Ouazzan region, August, 2004 
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Vegetation changes / Desertification 



Building damages modeling  
TSUNAMI  Hazards 

 
Rabat-Salé Region 

SCHEMA project (n° 030963) 

Scenarios for Hazards-induced Emergencies Management 



Tsunami floods modeling 



Building Classification : Damage levels 
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Centre Royal de 
Télédétection Spatiale 
  

Capacity Building : Training, R&D, Outreach 
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Training and R&D activities 

Objectives : Enlarge users community and enhance  

national capacities  

 

Dedicated infrastructures 

Annual program : Up to 10 training sessions / Year  

Beneficiaries : National and from the region 

Cooperation with international organizations (ESA, FAO, 

COSPAR, ECSL, UNESCO/IOC, OADA, CRAST-LF…) 

More than 2,000 people benefited from this training 

programs 



Coopération diversifiée – Impacts multiples 

International 
Coopération  

Bilatérale  

CNES, ESA, NASA, 
Chine… 

Renforcement 
des compétences 

/ Capacités 
Nationales  

Développement 
de Nouveaux 

services  

Programmes 
Européens : FP7, 

H2020 

Promouvoir 
l’espace auprès 
des  utilisateurs  

Contribuer au 
traitement des 
problématiques 

régionales / 
Globales  

Promouvoir la 
coopération SUD-

SUD 
Organisations 

internationales : 
UNOOSA,  FAO,  

PNUD, GEO 

COSPAR, IAF, 
EURISY,  

GALILEO – 
accord entre l’UE 

et le Maroc 



COP22 : Marrakech 

• Heads of Space Agencies meeting in Marrakesh 
during COP22  on « Space technologies helping to 
implement COP agreements» 

• Declaration of Marrakesh : « Heads of Space 
Agencies Support Actions at COP22 for Water 
Management » 

• Africa Action Summit: to Build African Continent 
that is Resilient to Climate Change 

 




