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Global Geospatial 
Databases

 In the next slides data, WebGIS and portals to 
access geospatial data are listed.

 Sometimes, the same data are accessible from 
more than one portal.

 This presentation cannot be exhaustive, a list of 
some of the most known and large databases is 
provided.



OpenStreetMap
 OpenStreetMap is a free, editable map of the whole 

world that is being built by volunteers largely from scratch 
and released with an open-content license. 

 Maps are mainly obtained digitizing map elements  on 
satellite images or uploading files obtained with 
traditional surveying techniques

www.openstreetmap.org



OSM

www.openstreetmap.org



OSM data download and export



Wikimapia
It is a privately owned open-content collaborative mapping project. provides a Google Maps API-based interactive
web map that consists of user-generated information layered on top of Google Maps satellite imagery and other
resources. The Wikimapia layer is a collection of "objects" with a polygonal outline (like buildings, forests or lakes) and
"linear features" (streets, railroads, rivers, ferry). The data in Wikimapia is derived from voluntary crowdsourcing.[4] All

users, registered or unregistered (guest), are allowed to add a place on the Wikimapia layer.
The registered user community is largely self-organized, with users communicating through an internal message system
and through a public forum. Map editing rewards the user "experience points" and milestone "awards" assigned by the
system.Registered users are automatically ranked in levels according to accumulated experience points, with higher
levels gaining access to advanced tools and having fewer restrictions on editing activity. A registered user may be
promoted to "Advanced User" (AU) status as other existing AUs deem it fit. Additional editing and moderation tools,
which include the authority to ban users, are given to an Advanced User, who is given the responsibility of countering

vandalism in the map.

https://en.wikipedia.org/wiki/Open-content
https://en.wikipedia.org/wiki/Collaborative_mapping
https://en.wikipedia.org/wiki/Google_Maps_API
https://en.wikipedia.org/wiki/Google_Maps
https://en.wikipedia.org/wiki/Crowdsourcing
https://en.wikipedia.org/wiki/Wikimapia#cite_note-WMTerms-4


Geonames
 Geographical 

database containing 
over 11.000.000 
geographical names, 
available and 
accessible through 
various web services

www.geonames.org/



USGS Earth Explorer
 The USGS EarthExplorer (EE) tool provides users the ability to query, 

search, and order satellite images, aerial photographs, and 
cartographic products from several sources. In addition to data from 
the Landsat missions and a variety of other data providers, EE now 
provides access to MODIS land data products from the NASA Terra and 
Aqua missions, and ASTER level-1B data products over the U.S. and 
Territories from the NASA ASTER mission. Registered users of EE have 
access to more features than guest users.

 Not only free data are shown and distributed, but there is a large 
number of freely available dataset



USGS Earth Explorer
 Aerial Photography (mainly over the USA)
 Advanced Very High Resolution Radiometer (AVHRR)

 1-km multispectral data from the NOAA satellite series 
(1979 to present)

 Weekly and biweekly NDVI composites based on 1-km 
AVHRR data (1989 to present).

 CEOS Legacy
 Calibration/Validation Test Sites This collection of test sites 

provides critical information on the post launch 
characterization and calibration of space-based optical 
imaging sensors to assist the global science community in 
providing more accurate land/climate studies.(1972 to 
present)

 Global Forest Observations Initiative (GFOI) was created 
to support countries wanting to establish national forest-
change, carbon estimation and reporting systems.

 Joint Experiment for Crop Assessment and Monitoring 
(JECAM) The overarching goal of JECAM is to reach 
a convergence of approaches, develop monitoring and 
reporting protocols and best practices for a variety of 
global agricultural systems. JECAM will enable the global 
agricultural monitoring community to compare results 
based on disparate sources of data, using various 
methods, over a variety of global cropping systems.

 Commercial Satellites

https://lta.cr.usgs.gov/products_overview



USGS Earth Explorer
 Declassified Data (A collection of 

declassified military intelligence photographs 
(1960 to 1984)

 Digital Elevation
 Some products over the USA
 Global GTOPO30 and derived products
 Global GMTED2010
 Global SRTM and derived products

 Digital Line Graphs (DLG): Digital Line Graphs 
(DLGs) are digital vector representations of 
cartographic information derived from USGS 
maps and related sources over USA

 Digital Maps: The National Atlas of the United 
States products are specialized geospatial, 
geostatistical, and thematic maps for the 
United States in digital raster and/or vector 
format.

 Earth Observing One (EO-1): 10- to 30-meter 
multispectral and hyperspectral data from 
the Earth Observing-1 (EO-1) Extended 
Mission. (2000 to 2017) 

https://lta.cr.usgs.gov/products_overview



 Global Fiducials: The Global Fiducials Library (GFL) 
is a long-term archive of images from U.S. National 
Imagery Systems which represents a long-term 
periodic record for selected scientifically important 
sites. The GFL was created to be the collection, 
archive and data management component of the 
Global Fiducials Program. 

 Global Land Survey (GLS)
 The U.S. Geological Survey (USGS) and the National 

Aeronautics and Space Administration (NASA) have 
collaborated on the creation of the Global Land 
Surveys (GLS) datasets.  This collection contains 
images acquired from 1972 to 2012.

 Landsat Image Mosaic Of Antarctica (LIMA)

 Heat Capacity Mapping Mission (HCMM) (1978-
1980)

 ISERV: The ISS SERVIR Environmental Research and 
Visualization System (ISERV) is an automated system 
designed to acquired images of the Earth's surface 
from the International Space Station (ISS).

USGS Earth Explorer

https://lta.cr.usgs.gov/products_overview



 ISRO Resourcesat: The Indian Space Research 
Organisation’s (ISRO) Indian Remote Sensing (IRS) 
Resourcesat-1 (2003- present) and Resourcesat-2 
(2011-present) satellites provide multispectral images 
at 24- and 56-meter resolution.

 Land Cover Products:
 Adopt a Pixel is a citizen science program that 

engages the public in collecting data, in this case 
landscape photographs, for scientific research.

 Global Land Cover Characterization (GLCC)A global 
land cover database primarily derived from 1992 to 
1993 1-km AVHRR data.

 Land Cover Trends Geotagged Photography. 
Geospatially tagged ground-based landscape 
photographs from across the United States. Images 
initially served as a research tool to aid Landsat-derived 
land-use/land-cover analyses and assessments (1999-
2009).

 Landsat Satellite Archives: Landsat constellation
images (1972-present) and derived products

 Landsat Satellite Legacy: other Landsat images and 
products

USGS Earth Explorer

https://lta.cr.usgs.gov/products_overview



 NASA LPDAAC Collections
 Advanced Spaceborne Thermal Emission 

and Reflection Radiometer (ASTER)

 MODIS: Moderate-resolution (250- to 1000-
meter) multispectral data from the Terra 
Satellite (2000 to present) and Aqua 
Satellite (2002 to present).

 SRTM

 Radar data

 Sentinel-2: The European Space Agency’s 
Multispectral Instrument on the Sentinel-
2A satellite provides global (from 83 
degrees north 56 degrees south latitude) 
10-meter resolution, multispectral images 
every 10 days (2015-present).

https://lta.cr.usgs.gov/products_overview

USGS Earth Explorer



 Vegetation Monitoring
 An annual record of nine historical Remote Sensing 

Phenology metrics for the conterminous United States is 
available at a resolution of 1 km for AVHRR phenology 
products (1989-present).

 The eMODIS collection is based on the Moderate 
Resolution Imaging Spectroradiometer (MODIS) data 
acquired by the National Aeronautics and Space 
Administration's (NASA) Earth Observing System (EOS).

 Daily global Normalized Difference Vegetation Index 
(NDVI) images and data based on surface reflectance
derived from data acquired by the Advanced Very
High Resolution Radiometer (AVHRR) on NOAA’s polar
orbiting weather satellites (1981-2013).

 Weekly geospatial model and dataset that is an 
indicator of short-term dryness across the conterminous 
United States (CONUS).  Quick Drought Response Index 
(QuickDRI) is designed to have improved sensitivity to 
early-stage drought conditions and rapidly evolving 
drought events.

 Weekly VegDRI maps integrate remote sensing, climate, 
and biophysical data to provide timely drought 
information for the conterminous United States. (2009-
present)

https://lta.cr.usgs.gov/products_overview

USGS Earth Explorer



Global Land Cover 
Characterization (GLCC) 

 Provided by the USGS (U.S. Geological Survey)

 Global Land Cover Characterization (GLCC) is a series of global land cover classification 
datasets that are based primarily on the unsupervised classification of 1-km AVHRR (Advanced 
Very High Resolution Radiometer) 10-day NDVI (Normalized Difference Vegetation Index ) 
composites. The AVHRR source imagery dates from April 1992 through March 1993. Ancillary 
data sources included digital elevation data, ecoregions interpretation, and country- or 
regional-level vegetation and land cover maps.

 All GLCC data is available in two forms:

 GLCC (by continent) provides the GLCC classifications, as well as monthly NDVI composites, 
on a continent-by-continent basis (Africa, North America, South America, Eurasia, and 
Australia/Pacific). The continent GLCC data is available in the Interrupted Goode Homolosine
or in the Lambert Azimuthal Equal-Area projection. Nominal spatial resolution is 1 kilometer.

 GLCC (global) data consists of the continent GLCC datasets which have been combined to 
produce a set of global GLCC composites. The global data is available in either the Interrupted 
Goode Homolosine or in geographic (latitude/longitude) coordinates. Nominal spatial 
resolution is 1 kilometer.

 For every GLCC dataset, there are two versions available. Version 1 consists of GLCC data 
which has undergone complete accuracy assessment. Version 2 is updated GLCC which 
reflects additional data and sources, but accuracy assessment has not been completed.

https://lta.cr.usgs.gov/GLCC



Global Land Cover 
Characterization (GLCC) 

 Ecosystems map based on USGS "Global Land Cover 
Characteristics Data Base (GLCC World )" at a 30 arc 
second resolution using 17 clutter categories.

https://lta.cr.usgs.gov/GLCC



GlobeLand30

www.globeland30.org



GlobeLand30
 GlobeLand30 refers to the land cover of the earth between latitude 80N to 80S. Presently, our website has 

provided the browsing and downloading services for GlobeLand30-2010 (GlobeLand30-2010) in baseline 
year of 2010. The brief information of this data product is as follows.

 Images and Auxiliary Data

 The images utilized for GlobeLand30 classification are multispectral images with 30 meters, including the TM5 
and ETM + of America Land Resources Satellite (Landsat) and the multispectral images of China 
Environmental Disaster Alleviation Satellite (HJ-1). Besides multispectral images, plenty of Auxiliary data are 
also used in the process of data production such as sample collection and classification, etc. They mainly 
contains: the existing land cover data (global and regional), MODIS NDVI, global geographic information, 
global DEM, thematic data (global mangrove forest, wetland and glacier, etc.) and online resources 
(Google Earth, Bing Map, OpenStreetMap and Map World) and so on.

 Data Composition and Format

 GlobeLand30 data adopts raster data format for storage, with the non-destructive GeoTIFF compression 
format and the 256 indexed color pattern of the 8 Bit. The data consist of 5 parts, namely classification result 
file, coordinate information file, map setting file of classification image, metadata file and illustrative file.

 Data Organization

 GlobeLand30 data adopts WGS84 coordinate system, UTM projection, 6-degree zoning and the reference 
ellipsoid is WGS 84 ellipsoid. According to different latitude situations, 2 methods are adopted to organize 
the data tiles. Within the area of 60°N and 60°S, the data tile is implemented according to the size of 5°
(latitude) * 6° (longitude); within the area of 60° to 80° degrees north and south of the equator, the data tile 
is implemented according to the size of 5° (latitude) * 12° (longitude) and the projection is conducted 
according to the central meridian of 6°zone with an odd number.

 There are 853 data tiles in the whole world in total and the covering situation of specific picture is shown in 
the following Figure.

www.globeland30.org



GlobeLand30

World’s First Global Land Cover Datasets at a 30m Resolution, 
GlobeLand30, China
 China has donated to the United Nations the first open-

access, high-resolution map of Earth's land cover, on 22 
September 2014, as a contribution towards global 
sustainable development and combating climate 
change.The GlobeLand30 datasets are freely available 
and comprise ten types of land cover, including forests, 
artificial surfaces and wetlands etc, for the years 2000 and 
2010. They were extracted from more than 20,000 Landsat 
and Chinese HJ-1 satellite images.  Plese see the detailed 
information at www.globeland30.org 

www.globeland30.org



Global Human Settlement
Layer

 A new open and free tool for assessing the human presence on the 
planet. Open and free data and methods access policy (open input, 
open method, open output)

 Supported by the Joint Research Centre (JRC) and the DG for 
Regional Development (DG REGIO) of the European Commission, 
together with the international partnership GEO Human Planet Initiative

 More than 12.4k billion of individual image data records collected by 
different satellite sensors in the past 40 years are classified and 
automatically selected if they correspond to a built-up structure. In 
different seasons, illumination conditions and any different geographical 
location and building practices. The presence of a building is the 
concrete sign of the human presence as recognized from space 
technologies. 

 Product name: GHS_POP_GPW4_GLOBE_R2015A
 Projection: World Mollweide (EPSG:54009)
 Resolutions available: 250m, 1Km

http://ghsl.jrc.ec.europa.eu/



Global Human Settlement
Layer

http://ghsl.jrc.ec.europa.eu/

Density of buildings per unit surface in the whole landmass as understood by the machines 
automatically analyzing the image data: from darker (no buildings recognized) to brighter (spatial units 
full of buildings – or high density of buildings).



FAO Geonetwork
 The FAO GeoNetwork provides Internet access to interactive maps, satellite 

imagery and related spatial databases maintained by FAO and its 
partners.

 It's purpose is to improve access to and integrated use of spatial data and 
information. 

 FAO and WFP, UNEP and more recently OCHA, have combined their 
research and mapping expertise to develop GeoNetwork opensource as a 
common strategy to effectively share their spatial databases including 
digital maps, satellite images and related statistics. The three agencies 
make extensive use of computer-based data visualization tools, known as 
Geographic Information System (GIS) and Remote Sensing (RS) software, 
mostly to create maps that combine various layers of information. 
GeoNetwork opensource provides them with the capacity to access a 
wide selection of maps and other spatial information stored in different 
databases around the world through a single entry point. 

http://www.fao.org/geonetwork/srv/en/main.home#



Geonetwork
 GeoNetwork is a catalog application to manage spatially referenced 

resources. It provides powerful metadata editing and search functions as 
well as an interactive web map viewer. It is currently used in numerous 
Spatial Data Infrastructure initiatives across the world.
 GeoNetwork provides an easy to use web interface to search geospatial data across 

multiple catalogs. The search provides full-text search as well as faceted search on 
keywords, resource types, organizations, scale, … Users can easily refine the search 
and quickly get to the records of interest.

 The interactive map viewer based on OpenLayers 3 provides access to OGC services 
(WMS, WMTS) and standards (KML, OWS). Connected to the catalog, users can easily 
find new services, layers and even dynamic maps to combine them together. User 
maps can be annotated and printed and shared with others.

 Describe information using the online metadata editing tools. The metadata editor 
support ISO19115/119/110 standards used for spatial resources and also Dublin Core 
format usually used for opendata portals.

 Based on user profiles (eg. reviewer, editor), a dashboard provides easy access to 
their informations and tasks. Online editing of metadata is based on a powerful 
template system and directories of information (eg. contacts, thesaurus).

 The editor provides uploading of data, graphics, documents, pdf files and any other 
content type. It supports among others:

 Monitoring and reporting tools provide summarized information about the content of 
the catalog and statistics on the search. System maintainer can easily access the 
system status.

https://geonetwork-opensource.org/



FAO Geonetwork
 Administrative and Political Boundaries
 Agriculture and Livestock
 Applied Ecology
 Base Maps, Remote Sensing and Toponomy
 Biological and Ecological Resources
 Climate
 Fisheries and Aquaculture
 Forestry
 Human Health
 Hydrology and Water Resources
 Infrastructures
 Land Cover and Land Use
 Population and Socio-Economic Indicators
 Soils and Soil Resources
 Topography

http://www.fao.org/geonetwork/srv/en/main.home#



FAO Geonetwork
Core Datasets

 Global Administrative Unit Layers (GAUL)

http://www.fao.org/geonetwork/srv/en/main.home#



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Agriculture  - Farming

 Annual or season's yield of plants that grow in significant quantities to be harvested as food, as 
livestock fodder, or for any other economic purpose. This category includes agricultural production 
data and statistics, crop species as well as agricultural techniques related to cropping.

 Farming Systems by Regions

 Irrigated area and land not currently available for rainfed agriculture, total (FGGD)

 Irrigated area and land not currently available for rainfed agriculture, by land cover type (FGGD)

 Occurrence of cropland (FGGD)

 Farming system classes in developing and transition countries, 2000 (FGGD)

 Biodiversity hotspots on croplands poorly suited to rainfed agriculture

 Biodiversity hotspots in areas poorly suited to rainfed agriculture with high poverty rates

 Projected expansion of cropland and pasture, 2000-2010

 Croplands with high rates of human-induced erosion

 Projected expansion of cropland and pasture to lands poorly suited to rainfed agriculture, 2000-2010

 Highly degraded croplands with soil carbon sequestration potential and high poverty rates

 Potential to sequester additional carbon in soils on cropland

 Combined suitability of currently available land for pasture and rainfed crops (intermediate input 
level) (FGGD)

 Combined suitability of currently available land for pasture and rainfed crops (high input level) 
(FGGD)

 Combined suitability of currently available land for pasture and rainfed crops (low input level) (FGGD)



FAO Geonetwork
Core Datasets

 Agriculture  - Livestock

 Domesticated animal intentionally reared in an agricultural setting to 
produce animal products as food or fibres. The term livestock as used in this 
context include also poultry and pig farming.
 Global Poultry Density (2005)

 Global Small Ruminant Density (2005)

 Estimated Pig Meat Surplus/Deficit

 Estimated Feed Surplus/Deficit - Cereals (pig and poultry)

 Estimated Distribution of Livestock Production System

 Estimated Feed Surplus/Deficit - Soymeal (pig and poultry)

 Estimated Poultry Meat Surplus/Deficit

 Global sheep density (2005)

 Global Pig Density (2005)

 Global Buffalo Density (2005)

 Global Cattle Density (2005)

 Global goat density (2005)

 Occurrence of pasture and browse (FGGD)

http://www.fao.org/geonetwork/srv/en/main.home#



FAO Geonetwork
Core Datasets

 Applied Ecology

 Application of ecology principles to real-world issues.

 Projected expansion of cropland and pasture, 2000-2010

 Highly degraded croplands with soil carbon sequestration potential 
and high poverty rates

 Croplands with high rates of human-induced erosion

 Projected expansion of cropland and pasture to lands poorly suited 
to rainfed agriculture, 2000-2010

 Biodiversity hotspots in areas poorly suited to rainfed agriculture with 
high poverty rates

 Potential to sequester additional carbon in soils on cropland

 Biodiversity hotspots on croplands poorly suited to rainfed agriculture

 Suitability of Soil conditions for Soil Carbon Sequestration

 Suitability of Soil and Climate conditions for Soil Carbon Sequestration

http://www.fao.org/geonetwork/srv/en/main.home#



FAO Geonetwork
Core Datasets

 Biological and Ecological Resources

 Distribution of living organisms, population and their habitats, 
including landscape and change analysis.

 Aquatic species distribution maps of interest to fisheries

 Forests 2000 by Major Ecological Domains

 Global Ecological Zones

 Biodiversity hotspots in areas poorly suited to rainfed agriculture 
with high poverty rates

http://www.fao.org/geonetwork/srv/en/main.home#



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Climate

 Frequency and trends of whether parameters over a long time.

 World maps of climatological net primary production of biomass, NPP

 Koeppen's Climate Classification

 Global thermal climates

 Global map of monthly reference evapotranspiration - 10 arc minutes

 Rainfall Monitoring by Region for the African Continent: Eastern Africa

 Rainfall Monitoring for the African Continent

 Global length of growing periods

 Global temperature growing periods

 Global Change In Net Primary Productivity (1981-2003)

 Global Pattern, Trends and Confidence Levels of NDVI Coefficient of Variation 
(1981-2003)

 Global Change in Rain-Use Efficiency 1981-2003

 …

 Global Negative Trend in RUE-adjusted NDVI (1981-2003)



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Fisheries and Aquaculture

 Fisheries

 Harvesting aquatic animals, marine and freshwater fish and edible invertebrates; fisheries 
exclude fish farming, and other aquaculture activities.

 FAO Statistical Areas for Fishery Purposes

 Regional Fishery Bodies (RFB)

 Aquatic species distribution maps of interest to fisheries

 Aquaculture

 Fish farming in freshwater and saltwater, including molluscs, crustaceans and aquatic 
plants. Unlike fishing, aquaculture, also known as aquafarming, implies the cultivation of 
aquatic populations under controlled conditions. Mariculture refers to aquaculture 
practiced in marine environments.

 Suitability for small-scale farming and potential yield (crops/y) of Nile tilapia, African catfish 
and Common carp

 Suitability for commercial farming and potential yield (crops/y) of Nile tilapia, African catfish 
and Common carp

 Subsistence fish farming potential in Africa

 Commercial fish farming potential in Africa

 Suitability for commercial fish farming in Latin America and Caribbean

 Suitability for small scale fish farming in Latin America and Caribbean



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Forestry

 Forest management and related natural resources, including tree plantations.

 The World's Forests 2000

 Occurrence of forest (FGGD)

 Forests 2000 by Major Ecological Domains

 Global Ecological Zones

 Occurrence of barren and sparsely vegetated land (FGGD)

 Projected expansion of cropland and pasture to lands poorly suited to rainfed agriculture, 
2000-2010

 Projected expansion of cropland and pasture, 2000-2010

 Hotspots of deforestation in the Neotropics



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Hydrology and Water Resources

 Distribution and quality of water resources and water bodies, including man made water 
infrastructures.

 Hydrological basins in Southeast Asia (Derived from HydroSHEDS)

 Hydrological basins in Africa (Derived from HydroSHEDS)

 Global map of irrigated areas

 Database of African dams

 Rivers of Africa

 Occurrence of irrigated areas (FGGD)

 Irrigated area and land not currently available for rainfed agriculture, total (FGGD)

 Irrigated area and land not currently available for rainfed agriculture, by land cover type (FGGD)

 African Water Resource Database



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Land Cover and Land Use

 Physical and biological coverage of land as combinations of vegetation types, soils, water bodies or human 
relaed activities such as agriculture and built environments. Human modification of natural environment or 
wilderness into built environment such as fields, pastures and settlements.

 Land Use Systems of the World - East Europe and Central Asia

 …

 Land use systems of the World - East Asia and Pacific

 Protected Areas (FGGD)

 Farming system classes in developing and transition countries, 2000 (FGGD)

 Global land cover distribution, by dominant land cover type (FGGD)

 Hotspots of deforestation in the Neotropics

 Land use in the Neotropics

 Occurrence of irrigated areas (FGGD)

 Occurrence of forest (FGGD)

 …

 Occurrence of barren and sparsely vegetated land (FGGD)

 Projected expansion of cropland and pasture to lands poorly suited to rainfed agriculture, 2000-2010

 Projected expansion of cropland and pasture, 2000-2010

 Irrigated area and land not currently available for rainfed agriculture, total (FGGD)

 …

 Global Correlation Between Annual Sum NDVI And Annual Rainfall 1981-2003

 …



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Population and Socio-Economic Indicators

 Human population density and distribution, indicators of social and economic 
welfare at the international and global levels like poverty indexes, human 
development indexes.

 Prevalence of stunting among children under five, by lowest available subnational 
administrative unit, varying years (FGGD)

 Share of population living in extreme poverty, by country, varying years (FGGD)

 Estimated number of stunted children under five, by lowest available subnational 
administrative unit, varying years (FGGD)

 Share of population living in poverty, by country, varying years (FGGD)

 Degree of human development, by country, 2000 (FGGD)

 Share of population undernourished, by country, 2000-2002 (FGGD)

 Rural population density (persons per square kilometer), 2000 (FGGD)

 Changes in the number of undernourished, by country, between 1990-1992 and 2000-2002 
(FGGD)

 Rural population distribution (persons per pixel), 2000 (FGGD)

 Global population density estimates, 2015 (FGGD)

 Biodiversity hotspots in areas poorly suited to rainfed agriculture with high poverty rates

 Highly degraded croplands with soil carbon sequestration potential and high poverty rates



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Soils and Soil Resources

 Soils considered as the upper layers of the 
earth's crost in which plants grow.

 Harmonized World Soil Database

 Dominant Soils

 Digital Soil Map of the World

 Potential to sequester additional carbon in soils

 Croplands with high rates of human-induced 
erosion



FAO Geonetwork
Core Datasets

http://www.fao.org/geonetwork/srv/en/main.home#

 Topography

 Description of the earth 
surface features in terms 
of terrain.

 Terrain slope classes of 
the world (FGGD)



NIMA WMap
 Vector Map (VMap) Level 0 is an updated and improved version of the

National Imagery and Mapping Agency's (NIMA) Digital Chart of the
World (DCW®). The VMap Level 0 database provides worldwide
coverage of vector-based geospatial data which can be viewed at
1:1,000,000 scale.

 It consists of geographic, attribute, and textual data stored on
compact disc read-only memory (CD-ROM). The primary source for the
database is the 1:1,000,000 scale Operational Navigation Chart (ONC)
series co-produced by the military mapping authorities of Australia,
Canada, United Kingdom, and the United States. The complete
database is available on a set of four CD-ROM's and contains more
than 1,800 megabytes of vector data organized into 10 thematic
layers. VMap Level 0 includes major road and rail networks, hydrologic
drainage systems, utility networks (cross-country pipelines and
communication lines), major airports, elevation contours, coastlines,
international boundaries and populated places. VMap Level 0 includes
an index of geographic names to aid in locating areas of interest.
VMap Level 0 is accessible directly from the CD-ROM or can be
transferred to a hard drive and used in many geographic information
system (GIS) applications.

http://earth-info.nga.mil/publications/vmap0.html



Natural Earth

 Volunteer contribution from the NACIS (North American 
Cartographic Information Society) members

 Data are public domain

 Natural Earth Vector comes in ESRI shapefile format, the de 
facto standard for vector geodata. Character encoding is
UTF-8.

 Natural Earth Raster comes in TIFF format with a TFW world file.
 All Natural Earth data use the Geographic coordinate system

(projection), WGS84 datum

http://www.naturalearthdata.com



Natural Earth

http://www.naturalearthdata.com

 Data availability key
 10 most detailed 

(1:10,000,000
1″ = 158 miles
1 cm = 100 km)

 10 moderate detail 
(1:50,000,000
1″ = 790 miles
1 cm = 500 km)

 110 coarse detaile
(1:110,000,000
1″ = 1736 miles
1 cm = 1100 km)



Natural Earth

http://www.naturalearthdata.com

 Cultural data 1:10,000,000
 Admin 0 – Countries

 Admin 0 – Details

 Admin 0 – Boundary lines

 Admin 0 – Breakaway, Disputed Areas

 Admin 1 – States, Provinces

 Populated Places

 Roads including Global Roads Inventory Project –
From the Netherlands Environmental Assessment 
Agency. The data in the GRIP database is presented 
as is. GRIP is a combination of some commercial 
and many publicly collected datasets and classified 
along the UNSDI-T datamodel. GRIP data scales vary 
between 1:100K to 1:1M. The GRIP density rasters
and publicly collected features of GRIP are 
available under a BY-SA Creative Commons 
Licence. 

 Railroads

 Airports

 Ports

 Urban Areas

 Parks and Protected lands

 Timezones

 Cultural Building Blocks – 10m



Natural Earth

http://www.naturalearthdata.com

 Data availability key
 10 most detailed 

(1:10,000,000
1″ = 158 miles
1 cm = 100 km)

 10 moderate detail 
(1:50,000,000
1″ = 790 miles
1 cm = 500 km)

 110 coarse detaile
(1:110,000,000
1″ = 1736 miles
1 cm = 1100 km)



Natural Earth
 Data availability key
 10 most detailed 

(1:10,000,000
1″ = 158 miles
1 cm = 100 km)

 10 moderate detail 
(1:50,000,000
1″ = 790 miles
1 cm = 500 km)

 110 coarse detaile
(1:110,000,000
1″ = 1736 miles
1 cm = 1100 km)

http://www.naturalearthdata.com



United Nations Environment 
Programme (UNEP) Explorer

 Its online database holds more than 500 different variables, 
as national, subregional, regional and global statistics or as 
geospatial data sets (maps), covering themes like 
Freshwater, Population, Forests, Emissions, Climate, Disasters, 
Health and GDP. Display them on-the-fly as maps, graphs, 
data tables or download the data in different formats.

http://geodata.grid.unep.ch/



United Nations Environment 
Programme (UNEP) Explorer

http://geodata.grid.unep.ch/

Data can be 
processed, mapped 
and downloaded using 
the data explorer



Data available for
download 

after registration,

United Nations Environment 
Programme (UNEP) Explorer

http://geodata.grid.unep.ch/



NEO Earth Observations 
(NASA)

It allows to browse and download imagery of satellite 
data from NASA's constellation of Earth Observing 
System satellites. Over 50 different global datasets are 
represented with daily, weekly, and monthly snapshots, 
and images are available in a variety of formats 
including JPEG, PNG, Google Earth, and GeoTIFF.

NEO is part of the EOS Project Science Office located 
at NASA Goddard Space Flight Center.

Image Use Policy: The images available in NEO are 
freely available for public use without further 
permission. The credit statement attached to each 
dataset should be used, or at the very least the NASA 
Earth Observations as the source should be cited.

https://neo.sci.gsfc.nasa.gov



NEO Earth Observations 
(NASA)

https://neo.sci.gsfc.nasa.gov



NEO Earth Observations 
(NASA)

https://neo.sci.gsfc.nasa.gov



NEO Earth Observations 
(NASA)

https://neo.sci.gsfc.nasa.gov



SRTM elevation data
The Shuttle Radar Topography Mission collected topographic 
data over nearly 80 percent of Earth's land surfaces, creating a 
near-global data set of land elevations.
All of the land surface between +/- 60 degrees latitude was 
mapped by SRTM.  Processing of the C-band data took two 
years. 

https://www2.jpl.nasa.gov/srtm/



SRTM elevation data
Newly available full-resolution data 1 arcsec, 
formerly only 3 arcsec data were available.

https://www2.jpl.nasa.gov/srtm/



Terra populus
Integrated Population and Environmental Data

 IPUMS Terra integrates population and environmental data across 
disciplinary scientific domains, enabling research into dramatic 
transformations of human populations, the environment, and their 
interactions.

It is possible to select data, display and download using the portal 
interface.

https://www.terrapop.org/



UN-OCHA (UN Office for the Coordination of 
Humanitarian Affairs) initiatives in information 
management field
 Reliefweb (http://reliefweb.int/about)

 ReliefWeb is the leading humanitarian information source on global crises and 
disasters

 ReliefWeb provides reliable and timely information, enabling humanitarian workers 
to make informed decisions and to plan effective response. They collect and 
deliver key information, including the latest reports, maps and infographics from 
trusted sources. 

http://reliefweb.int/about


UN-OCHA initiatives in 
information management field

 HumanitarianResponse.info 
(https://www.humanitarianresponse.info/)

Purpose: to support efficient, effective, and 
coordinated humanitarian response through the 
sharing of operational information.

Goal: to be the place where the disaster 
response community can share, find, and 
collaborate on information to inform strategic 
decisions.

Target audience: persons deployed to respond 
to complex emergencies and disasters.

https://www.humanitarianresponse.info/


UN-OCHA initiatives in 
information management field

 GDACS Global Disaster Alert and 
Coordination System 
(http://www.gdacs.org/)

 GDACS is a cooperation framework 
under the United Nations umbrella. It 
includes disaster managers and disaster 
information systems worldwide and aims 
at filling the information and coordination 
gap in the first phase after major 
disasters.

 GDACS provides real-time access to 
web‐based disaster information systems 
and related coordination tools.

 GDACS provides alerts and impact 
estimations after major disasters through 
a multi-hazard disaster impact 
assessment service managed by the 
European Commission Joint Research 

http://www.gdacs.org/


WFP (World Food Program) logistics cluster

They are responsible for coordination, information management, and for 
facilitating access to common logistics services to ensure an effective 
and efficient logistics response takes place in humanitarian emergency 
missions. 

http://www.logcluster.org



Open Data for Resilience 
Initiative (OpenDRI)

 Established by the Global Facility for 
Disaster Reduction and Recovery (GFDRR), 
a partnership managed by the World Bank 
and funded by 25 donor partners.

 Since 2009, GFDRR and its partners have 
invested nearly $3.5 million in developing 
GeoNode as an open source geospatial 
data platform, achieving more than a 200% 
return on investment over the last 8 years. 
Many prominent organizations, including 
OCHA, USAID, NASA, the Global 
Earthquake Model, and others have utilized 
the GeoNode platform to access, share, 
and visualize important geospatial 
information.

 After Typhoon Yolanda (Haiyan), GeoNode
was used to create more than 70 layers of 
geospatial data, from damage 
assessmentsto situation reports. The data 
and quick analysis capability contributed to 
recovery efforts (available at 
Yolandadata.org). https://opendri.org/



Socioeconomic Data and Applications 
Center (SEDAC) - NASA

It provides
 Pdf maps

 Geoservices

 Mapping tools

http://sedac.ciesin.columbia.edu/



Socioeconomic Data and Applications 
Center (SEDAC) - NASA

 Example of Web Mapping Service

http://sedac.ciesin.columbia.edu/



Socioeconomic Data and Applications 
Center (SEDAC) - NASA

Login is required to 
download data

http://sedac.ciesin.columbia.edu/



HydroSHEDS (USGS)

https://hydrosheds.cr.usgs.gov/



GEO – Group on Earth 
Observations

 Membership in GEO is open to all member States 
of the United Nations and to the European 
Commission. Membership in GEO is contingent 
upon formal endorsement of the 2016-2025 
Strategic Plan. All members belong to a regional 
caucus. 

 Currently, 105 states are members of GEO

https://www.earthobservations.org/open_eo_data.php



Worldclim – Global climate data

 WorldClim version 2 has average monthly climate data for 
minimum, mean, and maximum temperature and for 
precipitation for 1970-2000.

http://worldclim.org/version2
Fick, S.E. and R.J. Hijmans, 2017. Worldclim 2: New 1-km spatial resolution climate surfaces for global land areas. 
International Journal of Climatology.



DIVA-GIS web page

 DIVA-GIS is a free GIS software mainly designed to 
study biodiversity. 

 From the software Web page it is possible to 
download free GIS data which have been
collected from other freely available sources.

http://www.diva-gis.org



Satellite imagery available
for free

 Landsat
 Sentinel

 ISRO Resourcesat

 MODIS



Landsat



Global Land Survey (GLS) 

 The U.S. Geological Survey (USGS) and the National Aeronautics and 
Space Administration (NASA) collaborated from 2009 to 2011 to create 
the Global Land Surveys (GLS) datasets. Each of these collections were 
created using the primary Landsat sensor in use at the time for each 
collection epoch. The scenes used were a pre-collection format that 
met strict quality and cloud cover standards at the time the GLS files 
were created.

 Additional details about the Global Land Survey collection can be 
found at http://landsat.usgs.gov/global-land-surveys-gls.

 The Global Land Survey collection consists of images acquired from 
1972 to 2012 combined into one dataset.

 All Global Land Survey datasets contain the standard Landsat bands 
designated for each sensor.



Global Land Survey (GLS) 



Other optical satellites with 
high or medium/high resolution

Sentinel 2A and 2B (ESA, Europe):
Spectral bands:13
Resolution: from 10 m to 60 m depending on spectral band
Temporal resolution: 5 days



Other optical sensors with high 
or moderate resolution

60

Indian Space Research Organisation (ISRO) 
Resourcesat 1 (also known as IRS-P6) and Resourcesat 2



Other optical sensors with high 
or moderate resolution

60

MODIS Moderate-resolution Imaging Spectroradiometer (NASA, USA):
Spectral bands: 36
Resolution: from 250 m to 1 km
Temporal resolution: 1-2 days

Useful to track cover changes, snow cover, flood, forest fires.



Google Earth Engine
Earth Engine is a platform for scientific analysis and visualization of 
geospatial datasets, both for public benefit and for business and 
government users.

Earth Engine is free for research, education, and nonprofit use. For 
commercial applications, paid commercial licenses for appropriate 
use cases are offered.
It is necessary to fill an application form to get access.

https://earthengine.google.com/faq/



Europe - Corine Land Cover
 The CORINE Land Cover (CLC) inventory was initiated in 1985

(reference year 1990). Updates have been produced in 2000,
2006, and 2012. It consists of an inventory of land cover in 44
classes. CLC uses a Minimum Mapping Unit (MMU) of 25 hectares
(ha) for areal phenomena and a minimum width of 100 m for
linear phenomena.

 CLC is produced by the majority of countries by visual
interpretation of high resolution satellite imagery. In a few
countries semi-automatic solutions are applied, using national in-
situ data, satellite image processing, GIS integration and
generalisation. The 2012 version of CLC is the first one
embedding the CLC time series in the Copernicus programme,
thus ensuring sustainable funding for the future.



Europe - Corine Land Cover
 The time series are complemented by change layers, which 

highlight changes in land cover with an MMU of 5 ha. 
Different MMUs mean that the change layer has higher 
resolution than the status layer. Due to differences in MMUs 
the difference between two status layers will not equal to the 
corresponding CLC-Changes layer. If you are interested in 
CLC-Changes between two neighbour surveys always use the 
CLC-Change layer.



Europe - Corine Land Cover



Europe -
Corine land
cover



Open Topography (USA)
The mission of the OpenTopography Facility is to:
 Online access to high-resolution (meter to sub-meter scale), Earth 

science-oriented, topography data acquired with lidar and other 
technologies.

The OpenTopography Facility is based at the San Diego Supercomputer 
Center at the University of California, San Diego and is operated in 
collaboration with colleagues in the School of Earth and Space 
Exploration at Arizona State University and at UNAVCO.

http://www.opentopography.org/



Web sites providing links to download 
geographic data

 https://freegisdata.rtwilson.com/
 https://www.edenextdata.com/?q=content/glob

al-gis-datasets-links-0



EDENext & VMERGE Data Portal
 EDENext, Biology and control of vector-borne infections in Europe, is a 

research project bringing together 46 international teams dedicated to 
investigating the biological, ecological and epidemiological components of 
vector-borne disease introduction, emergence and spread, and the creation 
of new tools to control them.  For more details on the EDENext project itself 
visit the project website www.edenext.eu.

 Much of data are free to all.  To access publically available data please 
email edenextdata@gmail.com with your name, profession, institution, city, 
country.  With a short description of what data you require and what you will 
use it for.  Please include your affiliation to either the EDENext, VMERGE or 
other partner projects if you have one.

 VMERGE run over 2012-2015. The project addressed the risk of emerging viral 
vector borne diseases in two main categories of arthropods known to 
transmit important animal and zoonotic diseases: mosquitoes (Aedes and 
Culex), and Culicoides biting midges,  through original and integrated 
multidisciplinary approaches to design new surveillance and intervention 
strategies,  including study of virus communities, vector competence 
mechanisms in selected vector- virus couples, the development of vector 
and disease distribution models, and risk maps.  For more details on the 
VMERGE project itself visit the project website www.vmerge.eu.

The Website has a very interesting page with links to datasets.
https://www.edenextdata.com/?q=content/global-gis-datasets-links-0



Global map

 A set of global GIS layers at 1km resolution 
including: transportation, elevation, drainage, 
vegetation, administrative boundaries, land 
cover, land use and population centres. 
Produced by the International Steering 
Committee on Global Mapping. 

 Registration is required

 Note: for the time being “unsafe connection” for 
the Web Browser



Some remarks

 When using shared databases it is important to:
 Carefully check the metadata to verify the fit for 

use of the available data. In particular
 Check the spatial resolution/level of detail

 Check datum and cartographic representation, if 
necessary, perform a reference system transformation 
exploiting parameters which guarantee adequate 
accuracy

 Cite the information source

 If the processed data can be of interest for the 
community, consider sharing your results
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