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Kagera TAMP Project  - FAO
Rwandan GIS database

Baseline maps and spatial trends

Centre for Geographic Information Systems
and Remote Sensing

National University of Rwanda

www.cgisnur.org
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Outline

• Background and objectives of the GIS-RS component

• Datasets used : TAMP GIS database

• Results
– Baseline thematic maps
– Trends (spatial)

• Future administrative boundaries

• Data sharing and access
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The CGIS-NUR
An Interfaculty Centre of the National University of Rwanda

• Training and Research Centre in the fields of 
Geographic Information Systems and Remote 
Sensing, created in 1999;

• Supported by the Government Of Rwanda (GoR) 
through the Rwanda Development Gateway Group;

• Towards a National Geographic Institute

QuickbirdQuickbird Satellite imageSatellite image
ButareButare, July 2005, July 2005
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We are Moving to a Geodata Rich Society
More “Geospatial” Information

•• GPS / Location DataGPS / Location Data
•• Satellite Imagery (100x)Satellite Imagery (100x)
•• GeoGeo--Demographic DataDemographic Data
•• Real Time MonitoringReal Time Monitoring

RemoteRemote
SensedSensed

DatabasesDatabases

Vector DatabasesVector Databases
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GIS Is Particularly Valuable
As a Tool to Manage and Analyse Spatial Information

Providing Many BenefitsProviding Many Benefits
•• UnderstandingUnderstanding
•• EfficiencyEfficiency
•• Cost SavingsCost Savings
•• Improved Decision MakingImproved Decision Making

ActionAction

DecisionsDecisions

ModelModel

AnalyzeAnalyze

MeasureMeasure
Decision Support SystemDecision Support System

PlanningPlanning
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Objectives of the GIS and Remote Sensing component
Rwanda

• Contribute to collecting spatial database

• Develop a computerized GIS including:
– Base-line data
– Historical data
– Analysis

• Spatial analysis of recent changes and trends
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Spatial databases…
Image and vector DB

• IMAGE DATABASE
– satellite image
– aerial photography
– scanned maps

• VECTOR DATABASE
– ‘foundation’ national 

databases
– other spatial databases

61 centimetersQUICKBIRD

15 metersASTER

30 m multi.    15 m 
panchro.LANDSAT

20 m multi.    10 to 5 
m panchro.SPOT HRV

Pixel size
Satellite

1 kilometerSPOT VGT
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• Coverage : national ( continental)

• Spatial resolution : 1 kilometer

• Dates : dekads from 1998 up to now

• Applications : vegetation monitoring, 
food security and early warning 
systems etc.

Satellite databases…
SPOT Vegetation
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Satellite databases…
Landsat

• Spatial resolution : 15 to 30 
meters

• Dates : from 70’s up to now

• Applications : land use/land 
cover, forest, environment
monitoring, change detection



1010FAO TAMP project FAO TAMP project -- Workshop Entebbe Workshop Entebbe -- November 2005November 2005

Satellite databases…
Aster

• Spatial resolution : 15 meters

• Dates : from 70’s up to now

• Applications : land use/land 
cover, forest, environment
monitoring, change detection

Aster coverage 2003Aster coverage 2003

Aster coverage 2004Aster coverage 2004--20052005
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Satellite databases…
Quickbird

• Coverage : 100 to 200 km²

• Spatial resolution : 60 
centimeters

• Dates : from 1999 up to now

• Applications : urban planning, 
cadastre, cartography

ButareButare July 2005July 2005

QuickbirdQuickbird archivearchive IkonosIkonos archivearchive
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Satellite databases…
METEOSAT 2nd generation

• Coverage : national
• 1 image each 15 mns
• 12 channels
• Applications : vegetation, 

fires monitoring, 
meteorology etc.

+ meteorological station
+ gauging station
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Field data collection
Ground data for image classification

• Field data collection
– Mobile GIS system
– Direct link to GIS Desktop
– Accuracy
– Reliability

• Field visits

ArcPADArcPAD Mobile GISMobile GIS

ArcGISArcGIS DesktopDesktop

Pocket PCPocket PC
Coupled GPSCoupled GPS
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TAMP baseline maps
Kagera river basin
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TAMP baseline maps
Physical maps

Soil ?Soil ?
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TAMP baseline maps
Hydrology

10059 800Total

2213 060Burundi

3420 800Rwanda

3420 210Tanzania

105 980Uganda

% Land 
Area

Land area 
sq km

Kagera 
Basin

81 % of Rwanda81 % of Rwanda
86 on 106 districts86 on 106 districts
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TAMP baseline maps
Climate / Meteorology
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TAMP baseline maps
Natural ressources: vegetation

Vegetation stress:Vegetation stress:
Food securityFood security
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TAMP baseline maps
Population growth : historical data
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TAMP baseline maps
Migrations and type of habitat
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TAMP baseline maps
Livestock
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TAMP Spatial Trends
3 main threats

• Fires

• Deforestation

• Degradation of wetlands

Savanna firesSavanna fires

Degradation of wetlandsDegradation of wetlands

DeforestationDeforestation
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TAMP Trends
Fires
Akagera Park

19841984 19901990 19991999
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TAMP Trends
Deforestation
District of Nyarubuye

19841984 19991999
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TAMP Trends
Water hyacinth
Districts of Gabiro and Ngenda
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Degradation of wetlands
District of Ngenda

Wetland (blue)Wetland (blue)

Crops : maize (redCrops : maize (red--brown)brown)

PapyrusPapyrus

MaizeMaize
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Hot spots for protection
Example of Makera forest

Gallery forestGallery forest

Specific species of interestSpecific species of interest
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New administrative boundaries
January 2006 : 5 regions
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WebWeb
BrowserBrowser

AcquisitionAcquisition

NUR NUR WebMappingWebMapping ServerServer

MapMap
CatalogCatalog

DataWarehouseDataWarehouse
Spatial DatabasesSpatial Databases

AnalyisAnalyis--ApplicationsApplications

DistributionDistribution

End UserEnd User

Spatial data sharing and access
Webmapping service
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www.cgisnur.org

TAMP Webmapping Products
Soon available online


