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To display and analyze the datasets compiled, the AWRD contains an 
assortment of new custom-designed applications and tools.  Currently, 
there are six analytical modules within the AWRD interface: 1) a surface 
waterbodies statistics module; 2) a watersheds statistics module & 
visualization tool; 3) an aquatic species module; 4) a data classification & 
statistical analysis module; 5) a metadata module; and 6) various 
customization & user enhancement tools. 

The Surface Waterbodies (SWB) Module is designed to give users of the 
AWRD quick and easily access to data on surface waterbodies in Africa.  
In addition, the SWB module provides users with the ability to predict 
potential SWB yields based on two possible models. The module is
designed to work with both polygon and point feature types, and there are 
currently ten SWB layers resident within the AWRD archive.

Introduction

For more information contact:

The African Water Resource Database (AWRD) is a Geographical 
Information System (GIS) analytical framework supporting natural resource 
planning with a specific focus on inland fisheries and integrated water 
resource management.  The objective of the AWRD is to provide water 
and natural resource managers with tools which foster the sustainable use 
of water resources, as a means of promoting the responsible management 
of inland aquatic resources and increasing food security.

Methods

Results

Discussion

The AWRD is an enhancement of the work contained in the FAO's 
Aquaculture for Local Community Development Programme's Water 
Resource Database (WRD) of southern Africa. This work has been 
extended to cover continental Africa and the island states. Currently, there 
are over eighty datasets populating the AWRD data archive. The core data 
layers include: various depictions of surface water bodies; multiple 
watershed models; aquatic species; rivers; political boundaries; population 
density; soils; satellite imagery; and many other physiographic and 
climatological data types.  In general, the source scale of these data 
support analyses from 1:1,000,000 to 1:5,000,000 for vector data, and a 
nominal resolution of 1 to 5 kilometers for raster data.

Conclusion
The AWRD is a GIS based analytical platform that allows users to visualize 
and analyze the complex hydrological and  ecological relationships within 
specific river reaches, larger-scale river basins, or entire megabasins. 
Thus, the AWRD can help improve or ease fishery or integrated 
management decisions. The AWRD builds on an established body of work, 
and strategies are currently being developed to promote research, 
education, training and decision-making, using the AWRD.  There are over 
eighty data layers currently compiled in the AWRD data archive and great 
efforts were taken to make this data viewable and comparable. The AWRD 
includes three full continental-scale watershed models based on different 
minimum resolutions, and while users can analyze river systems based on 
a drainage basin approach, they can choose to analyze additional models, 
feature data types, and ancillary data. Potential enhancements to the 
AWRD include: a river systems network module; a water demand and
irrigation analyzer; a run-off and flood predictor; and a base map viewer 
and output module. Other possible developments include: an on-line 
collaboration and data maintenance system; and the eventual global 
expansion of relevant data layers.

The Watershed Statistics Module & related analytical tools represent 
perhaps the most comprehensive and intensive programming development 
undertaken regarding the interface of the AWRD.  This module offers a 
wide variety of tools specifically designed to analyze and visualize 
watersheds.  These tools take advantage of the hydrologic relationships 
between watersheds and use these relationships to identify which
watersheds are upstream, which are downstream, and which make up the 
overall flow regime and/or megabasin.

The Aquatic Species Module provides users with the ability to spatially 
represent and visualize the distributions of aquatic species, identify all 
species within a particular area, and to potentially access a large amount 
of descriptive information on those species via the internet. Thematically, 
this module provides users with species: locations from the reference 
database, distribution maps based on a watershed model, and broader 
containment maps from a administrative data layer.

The Data Classification & Statistical Analysis module has four main 
analytical components which allow users to: generate summary statistics 
for any set of records; calculate a range of twelve probability distributions; 
classify and rank features according to a wide variety of simple and 
complex query functions; and provides a powerful method for analyzing 
relationships between data via linear regressions.

In addition to providing an HTML based metadata documentation module 
meeting ISO international standards, the AWRD also contains several 
additional statistical, data visualization, and spatial referencing tools which 
enhance the overall analytic and data output capabilities of the AWRD.

In addition to greatly expanding the data that can be viewed and analyzed, 
the AWRD also encompasses a much tighter integration of the GIS 
decision support tools within the interface and now includes robust 
statistical and spatial locator functionality. Through the AWRD interface 
users have the ability to access tabular and spatial data viewers, while also 
gaining the ability to test and visualize complex spatial relationships and 
conducting robust statistical analyses concerning the spatial extent and 
distribution of such relationships. Most tools come with simple and 
advanced options and are fully described in help menus. A set of six 
applications illustrating various decision support scenarios using the 
AWRD are available as users aids and training examples.

AWRD Data 
Overview and 
MODIS Satellite 
Image Map

The AWRD GIS Tool-Sets and Data Archive will be 
available on DVD and CD in the Fall of 2004

The African Water Resource DatabaseThe African Water Resource Database

Nominal scale of Central 
Image Map 1:12 500 000
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The AWRD Uses a Watershed or Basin approach that is also applicable to 
any Polygonal feature such as Administrative Units

Water temperature

Watershed statistics viewer
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Why is the AWRD Important to CGDB efforts?
Provided important insights into the availability 
and problems associated with existing baseline 

framework data sources such as the DCW/VMap0 

Leading to mechanisms to process & integrate such 
data and potentially innovative ways to present and 

deliver geo-spatial information

This included the development 
of Virtual Basemaps
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The FAO CGDB Inventory attempts to itemize data sources which can 
be used to support general base mapping, emergency preparedness & 
response, and potential analytical sources of geo-spatial data for the 
PMPG, the FAO as a whole and the UN.

FAO Inventory and Comparison of 
Globally Consistent Geo-Spatial 

Databases and Data Libraries

The inventory builds and expands on the 16 core data layers identified 
by the UNGIWG CGDB Task Force and is designed to provide a 
baseline for UNGIWG and the FAO Poverty Mapping Project Group to
build on.  The inventory is also potentially unique in that it:

Categorizes each CGDB layer into one of ten topical indexes
Identifies potential global baseline framework data libraries and other 
sources in both the public domain and from commercial sources
Evaluates the sources identified by accessing, processing, and 
determining the estimates of the level of effort required to make the 
data comparible and directly useable in relation to each CGDB layer

Framework Data Layers Evaluated
The NGA Gazetteer–GEOnet Names Server (GNS) Database
The Vector Smart Map Level 1 1:250,000 Data Library
Digital Chart of the World and Vector Smart Map Level 0 – 1:1m Data
Relational World Data Bank II 1:3m Database in Shapefile format v1.1
UNCS Quick Impact 1:5m and 1:10m Scale Databases
GTopo30, Globe, SRTM-30as, SRTM-3as, SRTM-1as, Aster DEM
NASA ~1980 (80m), 1990 (28.5m), ~2000  (15m) Orthorectified Imagery 
GPW and related efforts, and LandScan
Hydro1k, GLLC-IGBP, and Others
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Boundaries: Coastal, Administrative, and Areas of Special Interest 
Human Health: Boundaries and Facilities 
Human Population: Population Centres and Distribution
Transportation: Roads, Railways, Airports, Harbours, and Navigation Routes
Bathymetry and Elevation Databases
Geophysical: Geology, Geo-Morphology, Seismic, Hydro–Geology, and Soils
Surface Hydrology: Waterbodies & Water Points, Drainage, and Watersheds
Satellite Imagery, Orthorectified Mosaics, Land Cover & Vegetation Data
Climatic Data: Temperature, Rainfall, and Atmospheric/Emissions

Topical Index of Baseline CGDB Layers 4. Boundaries: Coastal, Administrative, and Areas of Special Interest
4.1 Coastline and Related Maritime Databases or Layers
4.1.1 Coastline Polygonal Data
4.1.2 Polygonal Maritime Waterbodies
4.1.3 Point Data Layer of Maritime Islands 
4.1.4 Linear Maritime Features
4.2 Political country, administrative, disputed areas, 
and park polygonal boundaries
4.2.1 First Order/AD1 Level Country and Political Boundary Data Layers
4.2.2 Combined International AD1 & Subnational AD2 
Administrative Boundary Data Layers
4.3 Areas of Dispute, Conflict, and Landmine Dispersal 
4.4 Parks, Conservancies, and Protected Areas
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5. Human Health: Boundaries and Facilities 
5.1 Human Health Infrastructure and Statistical Databases
5.2 Health Facilities
5.3 Health Statistics and Epidemiological Databases

6. Human Population: Population Centres and Distribution
6.1 Population Centres and Distribution Databases
6.1.1 Public domain datasets of populated places containing name attributes
6.1.2 Commercial and other populated place databases with population estimates
6.2 Population Census, Distribution, and Density Databases
6.2.1 CGEIC 1990 Global Population Distribution Database
6.2.2 CIESIN Global Population of the World (GPW3)
6.2.3 Oak Ridge National Laboratory's LandScan (ORNL) 
6.2.4 Comparison of Available Population Distribution Databases



7

7. Transportation: Roads, Railways, Airports, Harbours, and Navigation Routes

7.1 Roads Data Layers
7.1.1: Comparison of Available Roads and Related Transport Structural Features
7.2 Railway Line, Station, and Marshalling Yard Databases
7.3 Airport, Airfield, and Heliport Databases
7.4 Harbour Databases
7.5 Navigation Routes

8. Bathymetry and Elevation Databases
8.1 Vector Bathymetric Contour, Gazetteer, and Ocean–Sea Databases
8.1.1: NGA–WVS+ 1:3m Polygonal and Linear Bathymetric Contour Data Layers 
8.1.2 NGA–VMap0 1:1m Scale Bathymetric Contour Data Layer.
8.1.3 NGA–GNS Gazetteer of Named Maritime–Underwater Locations
8.1.4 NGA–VMap0 Polygonal Ocean–Seas Data Layer
8.1.5 Other Maritime or Undersea Vector Databases 
8.2 Global Raster Combined Bathymetric and Terrestrial DEM Databases
8.2.1: NOAA–ETopo2 Bathymetry and Terrestrial DEM
8.2.2 USGS Global GIS Database, Bathymetry/Terrestrial DEM Data Layer
8.2.3 Estimated LOE for Raster DEM processing and Image Backgrounds
8.3 Vector Terrestrial Contour and Spot Elevation Data Layers
8.3.1: NGA–DCW/VMap0 Hypsographic–Elevation Data Layers 
8.3.2: Integration of the VMap0 Airport Elevation attribute with Vmap0 Spot Elevations
8.4 Terrestrial Digital Elevation Models (DEMs)
8.4.1: Terrestrial DEMs Based Primarily on NGA–DTED Data
8.4.2: Hydrologically Filled DEMs
8.4.3: Terrestrial DEMs based on Space Shuttle Radar Topography Mission (SRTM)
8.4.4: Terrestrial DEMs based on TERRA–ASTER Satellite Imagery
8.4.5: Processing of Ancillary Slope, Aspect, Greyscale, and Hillshade Data Layers
8.4.6: Graphical Overviews and Comparisons
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9. Geophysical: Geology, Geo-Morphology, Seismic, Hydro–Geology, and Soils
9.1 General Geological, Mineral, Oil, and Gas Resource Databases
9.1.1 The Geologic Age Data Layer
9.1.2 The Geologic Provinces Data Layer
9.1.3 The Ore Deposits Data Layer
9.1.4 The Mines Data Layer
9.1.5 The Oil and Gas Fields Data Layer
9.2 Geo–Morphology and Physiographic–Surface Databases
9.3 Earthquake, Seismic, and Volcanism Databases
9.3.1 Earthquake and Seismic Databases 
9.3.2 Volcanism Databases
9.4 Hydro–Geological Databases
9.5 Soils Databases

10. Surface Hydrology: 
Waterbodies & Water Points, Drainage, and Watersheds

10.1 Surface Waterbody (SWB) Databases or Libraries
10.1.1 Cartographic Surface Waterbody (SWB) and Wetlands Databases 
10.1.2 Limnological Databases of Surface Waterbodies
10.1.3 Satellite Image Derivative Databases
10.2 Drainage and Flow Routing Databases or Libraries
10.2.1 Cartographic Source Databases of River Drainage
10.2.2 DEM Derivative Flow Routing Databases
10.2.3 River Gauge Monitoring and Runoff Databases
10.3 DEM Derivative Watershed and River Basin Databases
10.3.1: World Resources Institute (WRI) Watersheds of the World
10.3.2: GIWA Terrestrial & Large Marine Ecosystems
10.3.3: Hydro1k Six–Level Watershed Model
10.3.4: Creation of Intermediate Resolution WS–Model Consistent with the VMap0
10.4: Connectivity & Encoding Issues Related to Drainage Networks & WS–Models
10.4.1: Connectivity
10.4.2: Methods Used to Encode Hydrological Networks
10.4.3: Ranking or classification schemes
10.4.3: Topological encoding schemes
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11. Satellite Imagery, 
Orthorectified Mosaics, Land Cover & Vegetation Data

11.1 Satellite Image Mosaics and Orthorectified Imagery
11.1.1: Issues Related to the Use of NASA's Orthorectified
Image Library for Base Mapping

11.2: Satellite Derivative Land Classification and Vegetation Databases

12. Climatic Data: Temperature, Rainfall, and Atmospheric/Emissions
12.1 Temperature Databases

12.1.1 Maritime Temperature Databases
12.1.2 Terrestrial Temperature Databases
12.1.3 Surface Waterbody Temperature Databases

12.2 Rainfall Databases
12.1.1 Precipitation based on monitoring stations
12.1.2 Precipitation extrapolated to a grid format
12.2.3 Precipitation derived from satellite based resources

12.3 Wind Speed
12.4 Water Vapour Pressure/Relative Humidity
12.5 Potential Evaporation
12.6 Atmospheric and Global Emissions Databases

Topical Section not fully completed
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Thank You!


