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Presentation Outlines



ÅThe Hindu Kush-Himalayan(HKH)is the widest and
most recentmountainchainin the world

ÅHKHregionextends3,500km overall or part of eight
countries (Afghanistan,Bangladesh,Bhutan, China,
India, Myanmar, Nepal and Pakistan) from
Afghanistanin the west to Myanmarin the east

ÅIt is the sourceof ten large Asianriver systemsand
provideswater, ecosystemservices,and the basisfor
livelihoodsto a populationof around 210.53 million
peoplein the region



ÅEarth observation at regional scales,such as HKH
Region, is an important tool to understand the
relationshipsbetween the effectsof socio-economic
development and degradation caused by the
improper use of natural resources together with
processesrelatedto climatechange

ÅLand cover is one of the most easily detectable
indicatorsof humaninterventionon land

ÅBy integratinglocalknowledge,land useinformation
can be generated which serves as a basis for
developmentplanningandpolicyformulations



ÅICIMOD being a regional and intergovernmental
organizationhaving regional mandate will help the
nationalorganization,responsiblefor the assessment
andmanagementof naturalresources

ÅICIMODstarted to developednational land covers,
with close coordination of four countries
(Bangladesh,Bhutan,Nepal,andPakistan)





ÅLand Cover Classification System (LCCS) is a
comprehensive and standardized a priori
classificationsystem based software, designed to
meet specific user requirements and created for
mappingexercisesindependentof scalesor meansin
the world

ÅLCCS is developed by Food and Agriculture
Organization (FAO)/United Nations Environment
Programme(UNEP)



ÅObject Based Image Analysis (OBIA) through
Definiens (eCognition) is the extraction of
meaningful information from images; mainly from
digital imagesby meansof digital imageprocessing
techniques

ÅObject/Segmentationbased classificationattempts
to describe relationships in terms of spectral and
spatial information which considers not only the
spectralcharacteristicsof a singlepixel but also the
characteristicsof its surroundingpixels



ÅThe LandsatProgramis a seriesof Earth-observing
satellite missionsjointly managedby NASAand the
U.S. GeologicalSurvey

ÅSince1972, Landsatsatelliteshavetaken specialized
digital photographs of 9ŀǊǘƘΩǎcontinents and
surroundingcoastalregionsfor over three decades,
enablingpeopleto studymanyaspectsof our planet
andto evaluatethe dynamicchangescausedby both
naturalprocessesandhumanpractices





ÅNational workshops were conducted on
development & harmonization of land cover
classification legend in respective countries
(Bangladesh,Bhutan,Myanmar,NepalandPakistan)

ïUpgradethe άƎŜƴŜǊŀƭέlegend with inputs derived from
localknowledgeandcountryprospective

ïPreparenational legendswhich is harmonizedat regional
level

ïTrain national representativeson the use of classification
software

ïEstablisha work plan for the production of the final
nationallandcoverdatasets





ÅSatelliteImageClassification

ïTheimagerieswere segmentedinto objectsusing
a multi-resolution imagesegmentationprocessin
Definins(eCognition)

ïNormalized Difference Vegetation Index (NDVI),
Land Water Masks (LWM), Soil Adjusted
Vegetation Index (SAVI),Normalized Difference
Moisture Index (NDMI), ASTERDigital Elevation
Model (DEM), brightness values, areas
length/width etc. were used in defining the
classificationrule to classifythe imageries
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Class
Reference 

Totals

Classified 

Totals

Number 

Correct

Producers 

Accuracy

Users 

Accuracy
Kappa

Closed Mixed Conifer Forest 25 27 25 100.0% 92.6% 0.92

Open Mixed Conifer Forest 10 8 7 70.0% 87.5% 0.87

Closed Broadleaved Forest 46 49 46 100.0% 93.9% 0.93

Open Broadleaved Forest 12 11 9 75.0% 81.8% 0.81

Closed Mixed Broadleaved and Conifer Forest 43 45 41 95.4% 91.1% 0.90

Open Mixed Broadleaved and Conifer Forest 12 9 8 66.7% 88.9% 0.89

Shrub 11 9 7 63.6% 77.8% 0.77

Meadow 11 10 9 81.8% 90.0% 0.90

Closed to Open Herbaceous 20 20 17 85.0% 85.0% 0.84

Irrigated Herbaceous Crops 16 13 11 68.8% 84.6% 0.84

Rainfed Herbaceous Crops 43 44 35 81.4% 79.6% 0.77

Crops in Sloping land 4 5 4 100.0% 80.0% 0.80

Tree Crops 6 5 4 66.7% 80.0% 0.80

Mixed Agriculture 13 16 13 100.0% 81.3% 0.81

Permanent Snow and Ice 13 11 10 76.9% 90.9% 0.91

Seasonal Snow 39 39 35 89.7% 89.7% 0.89

Glacier 4 5 4 100.0% 80.0% 0.80

Bare Soil 18 20 15 83.3% 75.0% 0.74

Urban Areas 6 5 4 66.7% 80.0% 0.80

Lake 4 5 4 100.0% 80.0% 0.80

River 7 6 5 71.4% 83.3% 0.83

Overall Classification Accuracy =     86.34%

Overall Kappa Statistics = 0.852



ÅThisdata is very much helpful/useful in the context
of national stakeholderfor decisionmakingand to
develop variousapplications

ÅThereis need to update the information on current
stateof landcoverandidentify the changes

ÅAll land cover classes,specifiedin the LCCSLegend
couldnot be classifieddue to the mediumresolution
of LandsatETM+,but for nationallevelits alright

ÅObject basedclassificationis more comprehensive,
less demanding as well as stronger compared to
conventionalpixelbasedclassification



ÅTo developthe land cover data by using1989-1990
& 2009-2010

ÅTo develop Spatial Visualization platform for
necessarydata disseminationand to provide free
excess

ÅTocompletelandcovermappingactivity for Pakistan

ÅTo access the Above Ground Biomass (AGB)
estimation and mapping with respect to different
type of forest
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