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Finding Data
GIScience

Presenter Notes
Presentation Notes
This module will focus on finding geospatial data. 

Note that this will not be exhaustive. Instead, the goal will be to provide some general recommendations and suggestions. 


https://commons.wikimedia.org/wiki/File:Earth_Western_Hemisphere_transparent_background.png#filelinks


1. Boundaries

2. Infrastructure (roads, railroads, 
power lines, pipelines, sidewalks, 
buildings, airports, train 
terminals, etc.)

3. Natural features (land cover, soil 
data, geology, climate data, water 
bodies, physiography, etc.)

4. Land ownership

5. Parcels

6. Census data

7. Imagery (aerial and satellite)

8. Digital elevation models (DEMs)

9. Contours

10.Topographic maps (Digital Raster 
Graphics)

11. Etc.

Common Data
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Presenter Notes
Presentation Notes
This slide lists some of the common data types and datasets we use in GIS. 

Fortunately, many datasets are free and made publically available. 



West Virginia GIS Technical Center

http://wvgis.wvu.edu/

Data Sources in West Virginia

The West Virginia GIS Technical Center provides statewide 
GIS services to advance the State's Spatial Data 
Infrastructure

A few of these services include the State Data Clearinghouse, 
a GIS People Directory, and the MapWV.gov web mapping 
portal

WV GIS Technical Center 
WVU Department of Geology & Geography 
330 Brooks Hall 
P.O. Box 6300 
Morgantown, WV 26506
Phone: (304) 293-0557 
Fax: (304) 293-6522

http://wvgis.wvu.edu/data/data.php
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Presenter Notes
Presentation Notes
We will begin with a discussion of data sources in West Virginia specifically. 

The West Virginia GIS Technical Center provides access to a wide variety of spatial datasets.

If I am looking for data for areas within the state, I generally start here. 

One of the goals of the GIS Tech Center is to provides statewide GIS services to advance the state's spatial data infrastructure. 

Most datasets can be downloaded from the website, unless they are too large. 

http://wvgis.wvu.edu/
http://wvgis.wvu.edu/data/data.php


West Virginia DEP TAGIS
Mine permits
Oil and gas well data
LiDAR

Data Sources in West Virginia

https://tagis.dep.wv.gov/site/
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Presenter Notes
Presentation Notes
The West Virginia Department of Environmental Projection Technical Applications and GIS Unit, or TAGIS, provides access to mine permits, oil and gas well data, and LiDAR datasets. 

This is a good place to start if you are looking for data related to environmental regulation and resource extraction. 

https://tagis.dep.wv.gov/site/


WVGES
Coal
Oil and gas
Marcellus data
Geology

Data Sources in West Virginia

http://www.wvgs.wvnet.edu/www/maps/maps.htm
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Presenter Notes
Presentation Notes
The West Virginia Geologic and Economic Survey provides data related to coal seams, oil and gas wells, Marcellus gas drilling, and geology. 

http://www.wvgs.wvnet.edu/www/maps/maps.htm


GIS Data for Other States
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Presenter Notes
Presentation Notes
Many states have portals that provide access to geospatial data, similar to the West Virginia GIS Tech Center. 

Here are  few examples. 



Some national datasets:

1. US census TIGER data

2. National Hydrography Dataset 
(NHD/NHD Plus)

3. National Elevation Dataset (NED)

4. National Land Cover Dataset 
(NLCD)

5. Aerial Imagery 

6. National Agriculture Imagery 
Program (NAIP)

7. Topographic Maps (DRGs)

8. Soil data (STATSGO/SSURGO)

9. National Wetland Inventory 
(NWI)

Data for the US

7

Presenter Notes
Presentation Notes
Some public datasets are funded at the federal level and are fairly consistent across the country. 

We will now explore these datasets.



Data for the US

https://www.data.gov/geospatial/
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Presenter Notes
Presentation Notes
Data from the US federal government, including geospatial data, are made available through Data.gov. This is a good place to start to look for data for the country or areas within the US. 

https://www.data.gov/geospatial/


NRCS Geospatial Gateway

https://gdg.sc.egov.usda.gov/

Data for the US

https://datagateway.nrcs.usda.gov/
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Presenter Notes
Presentation Notes
I also like the United States Department of Agriculture Natural Resource Conservation Service Geospatial Data Gateway. 

This is a great source of environmental data relating to climate, elevation, soils, geology, watersheds, and land cover. 

It also provides access to political boundaries and US Census data. 

Additionally, you can download USDA orthophotography.

I have found this site to be very intuitive and easy to use. 

https://gdg.sc.egov.usda.gov/
https://datagateway.nrcs.usda.gov/


National Map
Geographic names
Elevation
Orthoimagery
Land cover
Topographic maps
Hydrography (surface water)
Transportation
Structures
Public land
Government units

Data for the US

http://nationalmap.gov/
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Presenter Notes
Presentation Notes
The National Map also provides data across the country.

It provides access to many data layers as listed above. 
�Data can be downloaded using an interactive web map. 

http://nationalmap.gov/


US Census

Topologically Integrated Geographic Encoding Referencing

Data for US

https://www.census.gov/geo/ma
ps-data/data/tiger.html
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Presenter Notes
Presentation Notes
Now we will review some of the key US datasets. 

First, the US Census provides data through TIGER, or the Topologically Integrated Geographic Encoding Referencing, layers.

These data represent roads, buildings, rivers, lakes, and Census units as blocks, block groups, tracts, states, and counties. 

These data are topographical, which increases their use and functionality. 

For example, the road data can be used in network analysis. 



https://www.census.gov/geo/maps-data/data/tiger.html


American Fact Finder

US Data

https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

12

Presenter Notes
Presentation Notes
The American Fact Finder website provides access to population, demographic, housing, social, educational attainment, and economic data. 

These data can be associated with US Census units, like blocks, block groups, tracts, and counties, to make maps, visualize the data, and perform analyses. 

https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml


Available at multiple scales (30 m, 
10 m, 3 m)

Products vary by location 

Currently working toward high res 
products from LiDAR (3DEP 
program)

National Elevation Dataset (NED)

https://nationalmap.gov/3DEP/
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Presenter Notes
Presentation Notes
The National Elevation Dataset, or NED, provides digital elevation data at a variety of scales depending on the location. 

Products include 30 meter, 10 meter, and 3 meter elevation raster grids. 

This program has now been superseded by the 3DEP program. This program is predominantly funding LiDAR-derived, high resolution elevation data across the United States. Interferometric Synthetic Aperture RaDAR, or IfSAR, data will be collected over Alaska. 

This project is ongoing. However, once it is complete, the data will have a variety of uses, such as floodplain mapping. 

https://nationalmap.gov/3DEP/


National Hydrography Dataset

Watersheds Boundaries Dataset

Hydrography

https://nhd.usgs.gov/
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Presenter Notes
Presentation Notes
Hydrography in the United States is made available through the National Hydrography Dataset. This dataset models the surface water features at different scales across the country. The data are topologically correct so that network analysis can be performed through the drainage system. 

The NHD data include lakes, ponds, streams, rivers, canals, dams, and stream gages. 

The Watershed Boundary Dataset defines the areal extent of drainage basins or watersheds at different scales. 

The scales are defined relative to the Hydrologic Unit Code system, or HUC, system.

https://nhd.usgs.gov/


STATSGO = General state-level data (State Soil Geographic Database)

SSURGO = Specific county-level data (Soil Survey Geographic Database)

Soil Data

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/
?cid=nrcs142p2_053627

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/so
ils/survey/geo/?cid=nrcs142p2_053629
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Presenter Notes
Presentation Notes
Soil data in the United States are provided by the STATGO and SSURGO products.

STATSGO represents more general state-level soil data whereas SSURGO represents more specific county-level data. 

SSURGO data are a digital versions of county-level soil surveys. 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/?cid=nrcs142p2_053627
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2_053629


1992, 2001, 2006, 2011, 2016, 2019

Land cover, land cover change, 
impervious surface, canopy cover

http://www.mrlc.gov/

National Land Cover Database (NLCD)
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Presenter Notes
Presentation Notes
High spatial resolution land cover is not currently available for the entirety of the United States. 

However, some high-resolution datasets have been produced for certain regions of the country. One example is the Chesapeake Bay Land Cover Project that mapped land cover for all counties that at least partially intersect the drainage basin of the Chesapeake Bay.

The only consistent product for the entire country is the moderate spatial resolution National Land Cover Database. 

Different versions of this dataset has been produced including data from 1992, 2001, 2006, 2011, and 2016. As part of the 2019 effort, earlier dates were filled in including 2013, 2008, and 2004. 

A variety of broad land cover types are differentiated using consistent methodologies that rely predominantly on Landsat imagery. 

Since these data are produced using the Landsat sensor, the spatial resolution is 30 by 30 meters. 

Other than just land cover, percent impervious surface and canopy cover products are also generated. 

http://www.mrlc.gov/


National Wetland Inventory (NWI)

https://extension.unh.edu/resources/files/Resource001874_Rep2718.pdf 17

Presenter Notes
Presentation Notes
Wetland data are provided by the National Wetland Inventory or NWI. 

The quality of these data vary across the country. They were primarily generated from aerial image interpretation. 

Multiple wetland types are differentiated. 

https://extension.unh.edu/resources/files/Resource001874_Rep2718.pdf


Decennial census

Data collected
Population counts
Demographic data
TIGER/Line vector data (roads, other)

Geographic units for Census
State > County > Tract > Block Group > Block
Populated places (Census designated places)
Urban areas/MSAs

Census Data

Tracts Block 
Groups

Blocks
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Presenter Notes
Presentation Notes
A variety of data layers are made available by the US Census, which is conducted every ten years. 

Examples include population counts, demographic data, and vector data representing roads. 

Census results are aggregated to different units, including states, counties, tracts, block groups, and blocks. 

They also map populated places and urban areas. 




Decennial Census data include vector 
line datasets (roads) and population 
counts at different levels of geography 
(county, tract, etc.)

You can also obtain historic census data

Can get data related to labor, 
employment, crime, health care, and 
income

Can get tabular data and spatially join it 
to boundaries

American Community Survey (ACS)

Census Data
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Presenter Notes
Presentation Notes
Since the census is conducted on a regular and repeating basis, it is possible to compare change over time. 

Data are made available relating to labor, employment, crime, health care, income, population, demographics, housing, social factors, educational attainment, and economics. 

The US Census is a key data source in the country. 

The Census also generated data sets know as the American Community Survey (ACS) to make estimates between the decennial census. 



National Agriculture Imagery Program (NAIP)

https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/APFO/NAIP_Covg_20150512.pdf 20

Presenter Notes
Presentation Notes
One aerial orthophotography dataset that is currently made freely available is the National Agriculture Imagery Program or NAIP orthophotography.

These image collections are contracted by the US Department of Agriculture. 

https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/APFO/NAIP_Covg_20150512.pdf


State coverages

Collected every three years (often 
more frequently)

3-band or 4-band

1 m cell size

Growing season conditions

National Agriculture Imagery Program (NAIP)
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Presenter Notes
Presentation Notes
The NAIP data are generally collected for entire states every 2 or 3 years. 

Older data were collected as 3-band true color images or 4-band CIR images. 

Recently, most data have been 4-band CIR images collected with digital sensors. 

NAIP data have traditionally been provided at a 1-meter spatial resolution. However, more recently higher resolution data have been collected. 

These data are generally collected during the growing season and represent leaf-on conditions. This is because their primary purpose is for agricultural monitoring.

Data are not commonly collected during the winter or during leaf-off conditions. 

The imagery is generally made available at orthophotographs by USGS quarter quads or as county mosaics. 




Finding Data Internationally

https://inspire.ec.europa.eu/
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Presenter Notes
Presentation Notes
Our primary focus here is data for the United States. However, there are also many data sources available internationally. 

As an example, this slide provides a link to the INSPIRE page made available by the European Commission.

INSPIRE stands for Infrastructure for Spatial Information in Europe. 

This site provides data standards across European countries and offers a wide variety of data including administrative units, transportation networks, natural risk zones, and elevation. 



https://inspire.ec.europa.eu/


Finding Data Internationally

https://www.eionet.europa.eu/gis/

https://www.nrcan.gc.ca/earth-sciences/geography/topographic-
information/free-data-geogratis/11042
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Presenter Notes
Presentation Notes
This slide provides example resources for Europe and Canada. 

https://www.eionet.europa.eu/gis/
https://www.nrcan.gc.ca/earth-sciences/geography/topographic-information/free-data-geogratis/11042


Finding Data Internationally

https://www.openstreetmap.org/ https://en.wikipedia.org/wiki/List_of_GIS_data_sources
24

Presenter Notes
Presentation Notes
OpenStreetMap provides access to free and open crowd-sourced data. 

The Wikipedia link provided here provides a list of GIS data sources across the globe. 

https://www.openstreetmap.org/
https://en.wikipedia.org/wiki/List_of_GIS_data_sources


USGS EarthExplorer

http://earthexplorer.usgs.
gov/

Finding Free Imagery
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Presenter Notes
Presentation Notes
The USGS EarthExplorer page provides free access to a variety of datasets including Landsat, Sentinel-2, AVHRR, MODIS, and aerial imagery.


http://earthexplorer.usgs.gov/


Finding Free Imagery

 USGS Global Visualization 
Viewer (GLOVIS)

 http://glovis.usgs.gov/
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Presenter Notes
Presentation Notes
The USGS Global Visualization Viewer, or GloVis, offers access to similar datasets as made available by EarthExplorer. 


http://glovis.usgs.gov/


ESA Copernicus

https://cds.climate.copernicus.eu/#
!/home

https://scihub.copernicus.eu/
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Finding Free Imagery

Presenter Notes
Presentation Notes
The European Space Agency (ESA) also has data portals available to download satellite data, such as imagery from the Sentinel-2 and Sentinel-3 sensors. 

https://scihub.copernicus.eu/
https://scihub.copernicus.eu/


Buying Imagery

https://www.maxar.com/

https://www.satimagingcorp.com/
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Presenter Notes
Presentation Notes
You can also purchase imagery from a commercial provider or third-party company. 

Data can be purchased from an existing data archive.

Additionally, sometimes it is possible to have a satellite tasked. In this case, the satellite can be pointed at a specific target or area on a specific date to collect custom data. 


https://www.maxar.com/
https://www.satimagingcorp.com/


ESRI Open Data

http://www.esri.com/software/open/open-data
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Presenter Notes
Presentation Notes
ESRI provides access to a wide variety of free and open data layers through their Open Data website. 

http://www.esri.com/software/open/open-data


ArcGIS Living Atlas of the World

https://livingatlas.arcgis.com/en/
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Presenter Notes
Presentation Notes
With a valid ArcGIS Online account, you can also access data via the ArcGIS Living Atlas of the World.

These data layers can be used in both ArcGIS Pro and ArcGIS Online. 

Analyses can even be performed on some of the layers. 

https://livingatlas.arcgis.com/en/


ArcGIS Basemaps
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Presenter Notes
Presentation Notes
ESRI also provides a variety of basemaps that can be used in ArcGIS Pro and ArcGIS Online. 



Connecting to Servers in ArcGIS Pro

https://www.mapwv.gov/gis_services.html
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Presenter Notes
Presentation Notes
It is not always necessary to download data. 

For example, you can connect to GIS web services to stream web data into a web map or ArcGIS Pro. 


https://www.mapwv.gov/gis_services.html


This is the end of this lecture module. 

Please return to the West Virginia View 
Webpage for additional content. 
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Presenter Notes
Presentation Notes
Thanks! Hope you found this useful. 
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