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Geospatial Information Technology includesGeospatial Information Technology includes 
tools to collect, organize, analyze andtools to collect, organize, analyze and 
display spatially related information:display spatially related information:

�� Remotely sensed data (satellite / aerial imagery)Remotely sensed data (satellite / aerial imagery)
�� Global Positioning SystemsGlobal Positioning Systems
�� Paper mapsPaper maps
�� Statistical dataStatistical data
�� Geographic feature data (roads, rivers, etc)Geographic feature data (roads, rivers, etc)
�� Geographic Information Systems (GIS)Geographic Information Systems (GIS)



A Geographic Information System (GIS) is aA Geographic Information System (GIS) is a 
computerized, decisioncomputerized, decision--support system that includessupport system that includes 

software, hardware, people, and geographic informationsoftware, hardware, people, and geographic information

It can create, query, analyze, and display data “layers” suchIt can create, query, analyze, and display data “layers” such 
as land cover, elevation, climate zones, forests, politicalas land cover, elevation, climate zones, forests, political 
boundaries, population density, per capita income, etc.boundaries, population density, per capita income, etc. 
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The Simple Definition of a GIS isThe Simple Definition of a GIS is::

It’s aIt’s a mapmap with awith a databasedatabase underneath,underneath, 
oror

It’s aIt’s a databasedatabase that you can display on athat you can display on a 
mapmap..

It can be used to visualize different kinds ofIt can be used to visualize different kinds of 
information, conduct spatial analysis, andinformation, conduct spatial analysis, and 

manage informationmanage information



Maps Can be Linked to StatisticalMaps Can be Linked to Statistical 
Information in a DatabaseInformation in a Database



The Database Can Include GroundThe Database Can Include Ground 
Activity Information and Aerial ImageryActivity Information and Aerial Imagery



Imagery Can Be Draped Over ElevationImagery Can Be Draped Over Elevation 
Models for 3Models for 3--Dimensional Viewing of theDimensional Viewing of the 

TerrainTerrain



In Terms of Spatial Analysis, a GISIn Terms of Spatial Analysis, a GIS 
Can Determine for Each VillageCan Determine for Each Village:: 

�� Distance to the nearest market townDistance to the nearest market town

�� Average rainfall within a 20km radiusAverage rainfall within a 20km radius

�� Demographic indicatorsDemographic indicators

�� Village level estimatesVillage level estimates 
of income povertyof income poverty 



Water Requirement 
Satisfaction Index: Forecasts 
the potential crop yield based
on the availability of water 
supply and crop demand 
throughout the growing 
season using rainfall, 
evapotranspiration, soil type, 
crop specific information.

Famine Early Warning SystemFamine Early Warning System

Water RequirementWater Requirement 
Satisfaction IndexSatisfaction Index:: ForecastsForecasts 
the potential crop yield basedthe potential crop yield based
on the availability of wateron the availability of water 
supply and crop demandsupply and crop demand 
throughout the growingthroughout the growing 
season using rainfall,season using rainfall, 
evapotranspiration, soil type,evapotranspiration, soil type, 
crop specific information.crop specific information.

Landsat images (30 m res) 
show ag. conditions in Kenya 
during a year of good rains 
(left) with those of the 
drought of 2000 (right). Light 
green portrays healthy crops, 
dark green parcels are tea. 
Pink tones are associated 
with bare soil. 

June 24, 1987 May 18, 2000 
National Mapping 
Division EROS Data 
Center 



Forest Management and ConservationForest Management and Conservation
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Identifying Protected Areas andIdentifying Protected Areas and 
Logging ConcessionsLogging Concessions

AssessingAssessing 
Deforestation TrendsDeforestation Trends



Monitoring Snow Cover in AfghanistanMonitoring Snow Cover in Afghanistan

Using MODIS 8-day snow cover extent products from the National Snow and Ice Data Center (NSIDC), USGS/SAIC International Program scientists were 
able to monitor snow cover depletion for Afghanistan in support of Famine Early Warning System Network (FEWS NET) activities in the region. 
Approximately 80% of Afghanistan’s annual wheat crop is dependent on irrigation, much of which is supplied through snowmelt. Using a basin delineation 
derived from the USGS HYDRO 1K Global Topographic Database, this analysis concentrated on watersheds upstream of important irrigation areas. An 
elevation threshold of 2500 meters was applied to identify areas, within each basin, where historical average snow extent is approximately 100 percent in 
March. Monthly averages (1966 – 2001) of snow cover extent were taken from the NSIDC historical snow cover database at 25-kilometer resolution. The 
NASA MODIS 8-day snow cover extent product, at 500-meter resolution, was used to track incremental changes in snow cover extent throughout the 
snowmelt season. 

February 10 - 17 2003 April 07 -14 2003 May 25 – 01 June 2003 

Major Irrigation AreasMODIS 8-day Snow Cover Extent 

Source: 

MODIS 8-day Snow Cover Extent provided by the National Snow and Ice Data Center (NSIDC) 
Major irrigation areas derived from the 1993 Agricultural Land Cover provided by FAO, UNDP, and the Afghan Geodesy and Cartography 
Office. 

Maps produced by USGS/EROS Data Center 

Basin areas above 2500 meters Seasonal Snow Depletion 



Modeling the Effects of a DamModeling the Effects of a Dam 
ReleaseRelease

Flow = 5,000m3/s Flow = 10,000m3/s 

Flow = 15,000m3/s Flow = 20,000m3/s 

Flow = 7,000m3/s 



Using GIS as a Management andUsing GIS as a Management and 
Communication Tool for USAIDCommunication Tool for USAID
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Track Ongoing ActivitiesTrack Ongoing Activities



Review Activity Status: Road Building ProjectReview Activity Status: Road Building Project



Measure Output ResultsMeasure Output Results

0% 

10% 

20% 

30% 

40% 

50% 

60% 

IYF IOCC WV YMCA CARE CRS UNDP ANERA CHF SCF 

% of Activities 

% USAID 
Contribution 

% Beneficiaries 

% Pers-day-emp-
generated 

Jericho, 2,078,609, 1% 

Khan Yunis, 8,868,310, 5% 

Bethlehem, 9,067,752, 5%Ramallah & Al Bireh, 
20,790,698, 12% 

Tubas District, 2,533,784, 
1% 

Tulkarm, 3,896,241, 2% 

Nablus, 11,197,145, 7% 

Jenin, 15,687,989, 9% 

Salfit District, 4,206,323, 2% 

Rafah, 4,659,098, 3% 

Deir al Balah, 5,095,948, 3% 

North Gaza, 8,794,165, 5% 

Gaza, 38,344,422, 23% 

Jerusalem, 753,206, 0% 
Qalqiliya, 1,435,001, 1% 

Hebron, 16,129,358, 9% 

Nationwide, 16,462,817, 10% 
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Humanitarian, 20,129,819, 12% 
Other Infra., 9,889,481, 6% 

Youth, 9,003,331, 5% 

Role of Law, 356,029, 0% 

Vocational, 1,111,844, 1% 

Sicosocial, 1,896,705, 1% 

Roads, 23,472,006, 14% 

Water, 45,364,360, 26% 
civilsociety, 9,027,567, 5% 

Agriculture, 7,660,936, 5% 

Agriculture CapacityBldg civilsociety Education Health Humanitarian Other Infra. Roads 
Role of Law Sicosocial Vocational Water Youth 



Proportionate Funding by Sector andProportionate Funding by Sector and 
RegionRegion



USAID Funding per Sector as a percentage of total funding 
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Generate Summary ReportsGenerate Summary Reports



Show Distribution of PartnersShow Distribution of Partners



Summarize ProgramsSummarize Programs



Population Density per GovernoratePopulation Density per Governorate

Strategically Plan:Strategically Plan: 
Use Demographic and Infrastructure Information toUse Demographic and Infrastructure Information to

Determine Where to Put New ProjectsDetermine Where to Put New Projects



Additional Uses of GIS for DevelopmentAdditional Uses of GIS for Development

Ivory CoastIvory Coast
��Tax assessment and collection in AbidjanTax assessment and collection in Abidjan 
boroughs by combining geoboroughs by combining geo--information oninformation on 
land, population, & economic activityland, population, & economic activity

��Placement of new village health care centersPlacement of new village health care centers 
based on population locationsbased on population locations

��Improved allocation of revenues to localImproved allocation of revenues to local 
jurisdictions with more precise info of sizejurisdictions with more precise info of size 
and boundaries of nearby forestand boundaries of nearby forest concessionsconcessions 



GIS Use for DevelopmentGIS Use for Development
MozambiqueMozambique
Determines spatial distribution of land mines forDetermines spatial distribution of land mines for 
removal and safe passageremoval and safe passage

SenegalSenegal
Census data and village location data monitorsCensus data and village location data monitors 
progress of national poverty alleviation programprogress of national poverty alleviation program

GambiaGambia
Land use data combined with human settlement infoLand use data combined with human settlement info 
to determine waste disposal facility sitesto determine waste disposal facility sites

South AfricaSouth Africa
Data on population centers, rivers, roads, mountainData on population centers, rivers, roads, mountain 
ranges combined to delineate boundaries ofranges combined to delineate boundaries of 
electoral wards for 1999 electionselectoral wards for 1999 elections



Geospatial Information Technology allows us toGeospatial Information Technology allows us to 
integrate different sources of information tointegrate different sources of information to 

better understand our world and show us howbetter understand our world and show us how 
interconnected we really are…interconnected we really are…


