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1998 UN General 1998 UN General AssemblyAssembly SpecialSpecial Session on Session on DrugsDrugs::

MemberMember States States agreedagreed to to eliminateeliminate or or significantlysignificantly reducereduce the the illicitillicit
cultivationcultivation of of narcoticnarcotic cropscrops by 2008by 2008

�������� CreationCreation of of UNODCUNODC’’ss IllicitIllicit CropCrop Monitoring Programme in 1999:Monitoring Programme in 1999:
•• ProvideProvide technicaltechnical assistance to assistance to MemberMember States to States to developdevelop
national monitoring national monitoring systemssystems
•• Compile data Compile data atat the global the global levellevel and report to and report to MemberMember States: States: 

MANDATESMANDATES

�� Base line information on illicit drug Base line information on illicit drug 
cultivationcultivation

�� Progress: ups and downs/trends of Progress: ups and downs/trends of 
cultivation and productioncultivation and production

�� Correlations with eradication efforts, prices, Correlations with eradication efforts, prices, 
alternative development efforts, economic alternative development efforts, economic 
developmentdevelopment



ICMP ICMP andand GovernmentsGovernments
jointlyjointly implementimplement annualannual
illicitillicit cropcrop surveyssurveys

Consistent & ComparableConsistent & Comparable
•• Quality standards & controlQuality standards & control
•• Harmonised methodologiesHarmonised methodologies
•• Transparent (reports published)Transparent (reports published)

ComprehensiveComprehensive
•• Global coverageGlobal coverage
•• Annual surveysAnnual surveys

ParticipatoryParticipatory
•• Cooperation of national and   Cooperation of national and   
international agenciesinternational agencies
•• Transfer of technologyTransfer of technology



Key data for reporting to Member States on the Key data for reporting to Member States on the 
evolution of the global drug problemevolution of the global drug problem

World Drug World Drug 
Report, CND Report, CND 
reports, etc…reports, etc…



TheThe WorkWork ofof UNODC’s UNODC’s IllicitIllicit CropCrop MonitoringMonitoring ProgrammeProgramme

UNODC HQ UNODC HQ -- ResearchResearch andand AnalysisAnalysis SectionSection
QualityQuality control control andand expertexpert adviceadvice onon Remote Remote 

SensingSensing/GIS, /GIS, statisticsstatistics, , surveysurvey designdesign & & 
implementationimplementation

Morocco

Regional ExpertsRegional Experts National projectsNational projects



Deficit of 9 months
15%

Deficit of 6 months
27%

Deficit of 3 months
55%

Deficit of 12 
months

3%

WhatWhat do do wewe monitor?monitor?

Key variable: HectaresKey variable: HectaresPricesPrices

Land useLand use
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Cannabis monitoring in Morocco



2005 Cannabis Survey2005 Cannabis Survey



Survey structure & Survey structure & organizationorganization

Total Total costcost of of surveysurvey: US$ 300,000: US$ 300,000

CostCost--sharing sharing withwith GoMGoM

CropCrop calendarcalendar: : JanuaryJanuary--SeptemberSeptember

Survey Survey calendarcalendar: May: May--OctoberOctober

ICMPICMP

••TechnicalTechnical team team atat HQ (RS/GIS HQ (RS/GIS 
expert, expert, statisticianstatistician, etc.), etc.)

•• RegionalRegional Monitoring Expert in Monitoring Expert in 
Dakar, Dakar, SenegalSenegal

GovernmentGovernment of of MoroccoMorocco

•• leadlead agencyagency APDN (Agence du APDN (Agence du 
Nord) Nord) -- subcontractssubcontracts CRTS, CRTS, 
DPAE, DPAE, TargaTarga



ICMP in ICMP in MoroccoMorocco

Cannabis Cannabis SurveysSurveys in 2003, 2004 and 2005in 2003, 2004 and 2005
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Images used in Morocco
•18 SPOT5 images
•21 Ikonos/Quickbird images (archive, PAN band)
• MODIS time series



Two date imagery 
and segment data 
collection

24/06/2004, Chefchaouen 26/08/2004, Chefchaouen
( Image SPOT 5, RGB 4,2,1)    ( Image SPOT 5, RGB 4,2,1)   
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Effects of the drougth in 2005 (MODIS images)
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Methodology for image interpretation

• Based on comparison of pre-harvest and post-harvest images
• Creation of an mosaics of ortho-rectified SPOT images which have the same 

date (=similar spectral reflectance of vegetation)
• Use of ground truth information from ground segment survey (GPS points plus 

vegetation type) to identify the typical reflectance signatures of vegetation types 
present on the image

• Supervised classification of the pre-harvest image based on this information -> 
potential cannabis area (classes: cannabis, forest, soil, water, other vegetation)

• Challenge: how to exclude possible confusion between cannabis and forest?
• Classification of post-harvest image (classes: vegetation increase/decrease)
• Logical crossing of pre- and post harvest images: potential cannabis fields that 

show a significant reduction in vegetation are confirmed as cannabis (forest 
shows vegetation increase)

• Masking (exclusion of forests, urban areas, …)
• Filter applied on final product to reduce “noise” effect



Cannabis cultivation in Morrocco

Rainfed Irrigated



Yield differences irrigated / rain-fed cannabis by 
province (2005)
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Estimation of potential raisin production
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Prices and total farm-gate value of cannabis production
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Production résine Prix de vente de la résine
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Cannabis market: regional and global picture
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Thank you very 
much!


