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Questions Before Getting Data

* Where can we get GIS data?
e Government or commercial
* Payment or not
* Collection (new) or existing

* How can we get GIS data?
* Format conversion
* Quality/Accuracy

* What is the format?
e Digital (raster or vector)
* Non-digital (hardcopy)
* Projection



Sources of GIS Data
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Data Collection is the MOST expensive and time consuming task




Five Main Methods

Scanning Existing Databases
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Where do we get Data?

Data Collection is the MOST expensive and time-consuming task
Often. Almost invariably, it’s the costliest element of any project-- >

80%.

Purchased
Found from existing sources in digital form
Captured from analog maps




Finding Map & Digital Data Sources

*\/ia Web searches (e.g., Google.com)
Many major data providers make their data available via
the WWW

e http://www.esri.com/software/arcgis/arcgisonline
=> nice base maps

* https://en.wikipedia.org/wiki/List of GIS data sources
These are the best resources listed on GIS data websites.

e https://gisgeography.com/best-free-gis-data-sources-raster-vector/



http://www.esri.com/software/arcgis/arcgisonline
https://en.wikipedia.org/wiki/List_of_GIS_data_sources
https://gisgeography.com/best-free-gis-data-sources-raster-vector/

Digital Census Data

Population Change by Census Tract, 1990 - 1999

* TIGER system:
Topologically Integrated
Geographic
Encoding and Referencing

* Typically, vector polygons
with population, income,
health, age, etc,,
attributes.

Interactive Maps
Work with interactive mapping tools from across the Census Bureau
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Census TIGER/Line files

* Topologically Integrated Geographic Encoding and Referencing

files https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html

* The core TIGER/Line Files and Shapefiles do not include
demographic data, but they do contain geographic entity codes
(GEOIDs) that can be linked to the Census Bureau’s demographic

data, available on data.census.gov.

* TIGER Geodatabases are spatial extracts from the Census
Bureau’s MAF/TIGER database for use with Esri’s ArcGIS. The
geodatabases contain national coverage (for geographic
boundaries or features) or state coverage (boundaries within

state).



https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html
http://data.census.gov/

* FAO:
http://www.fao.org/faostat/en/#data/

 World Bank:
https://data.worldbank.org/
Internationa  United Nations:
| Agency - https://data.un.org/

Data



http://www.fao.org/faostat/en/#data/
https://data.worldbank.org/
https://data.un.org/

Federal D

: http://ned.usgs.gov

S: http://water.usgs.gov/maps.html

GS: http://earthexplorer.usgs.gov

SDA: http://datagateway.nrcs.usda.gov/

eodata one stop: http://www.data.gov

OAA: http://www.climate.gov/maps-data

PA: https://www.epa.gov/enviro/data-downloads

A: http://www.epa.gov/geospatial/

sus Bureau: http://www.census.gov



http://www.usgs.gov/ngpo/
http://ned.usgs.gov/
http://water.usgs.gov/maps.html
http://earthexplorer.usgs.gov/
http://datagateway.nrcs.usda.gov/
http://www.geodata.gov/
http://www.climate.gov/maps-data
https://www.epa.gov/enviro/data-downloads
http://www.epa.gov/geospatial/
http://www.census.gov/

Federal Data Agencies

https://www.ncei.noaa.gov/ National Centers Environ Information

http://ngdc.noaa.gov National Geophysical Data Center

http://www.nesdis.noaa.gov satellite and information service

http://nodc.noaa.gov National Oceanographic Data Center

http://ncep.noaa.gov National center environmental prediction
http://earthdata.nasa.gov EOSDIS NASA DAAC centers
https://highways.dot.gov/

http://www.gis.fhwa.dot.gov/statepracs.asp Federal Highway Administration

http://www.cdc.gov/gis Centers for Disease Control

https://www.mapsofworld.com/ GIS Maps of World



https://www.ncei.noaa.gov/
http://ngdc.noaa.gov/
http://www.nesdis.noaa.gov/
http://nodc.noaa.gov/
http://ncep.noaa.gov/
http://earthdata.nasa.gov/
https://highways.dot.gov/
http://www.gis.fhwa.dot.gov/statepracs.asp
http://www.cdc.gov/gis
https://www.mapsofworld.com/

USGS File Types

* The USGS has been a driving force in GIS. Some of the
USGS formats date back to the 1980s just when
Geographic Information System was emerging from its
roots.

* These three USGS file types are:
e Digital Line Graph (DLG)
 Digital Raster Graphic (DRG)
* Digital Orthophotos Quadrangle (DOQ)



Digital Line Graphs (DLGSs)

*\/ector representations of most features portrayed on a
USGS national series map

* Provided as separate themes (9 typically)
 transportation data
* (roads, railroads, pipelines, power lines, and airports)
* hydrography
* (water features).
* hypsography
 elevation contour information

Hydrography Roads Hypsography

* Three major groups: A R e
S | CT T

e 1:2,000,000-scale é/J S e

» 1:100,000-scale il N gr@f

e 1:24,000-scale N RN

https://Ita.cr.usgs.sov/DLGs



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

Digital Raster Graphic (DRG)

* A georeferenced raster image of a USGS Map, created
by scanning the paper maps (ex: map in georeferencing
lab)

* Topographic map georeferenced to the Universal
Transverse I\/Iercator prOJectlon
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Digital Orthophoto Quadrangles (DOQs)

* Aerial photographs

e Scanned

Corrected for distortions (camera, terrain etc.) to be orthographic

MMU about 1 m; resolution = 1m/pixel

Usually false-color IR

Frequently used for updating land cover, GCP location, spatial changes etc.

Flown approx. every 2 years

Lead agency: USGS




U.S. Fish and Wildlife Service (USFWS)

https://www.fws.gov/GIS/
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Data on location and condition of wetlands in the USA
Produced by US Fish and Wildlife Service
Decadal updates planned, started in 1970s, not all digital

Combination of aerial photo interpretation (spring photos) and field visits


https://www.fws.gov/GIS/

National Centers for Environmental Information

annrg National Centers for

| Environmental Information

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Home Climate Information Data Access Customer Home About News Access Archive Contact

National Centers for
Environmental Inform

NOAA's National Centers for Environmental Informa
responsible for preserving, monitoring, assessing, a
public access to the Nation's treasure of climate and
weather data and information.

Learn more ab

environmental data on Earth. Through the Center for Weather and Climate and the Center for Coasts, Oceans, and Geophysics, we

NCEI News Latest NCEI Ney over 25 petabytes of comprehensive atmospheric, coastal, oceanic, and geophysical data.

Latest NCEI News On This Day: T
There's a lot going on at Read about NCEI
NCEI. Discover more about In March 1993, the
us and Earth’s climate, Coast, claiming mo
oceans, coasts, and dollars in damage.
geophysics in these
featured news stories.
The Ocean’s Se
gllrﬁ‘?‘te News NCEI created the N4 * Y
rchlive Database, which co
Find useful information in

our climate news archive,
which covers scores of
climate-related topics
highlighted between 2012 In honor of Valenti
and early 2017. February climate cd
several lovely locati

The Heart of A Weather and Climate Coasts Oceans Geophysics

http://www.ncdc.noaa.gov/



http://www.ncdc.noaa.gov/

Digital Soils Data

* The USDA Natural Resource Conservation Service (NRCS)
dlglta| soils datasets: http://datagateway.nrcs.usda.gov/
* NATSGO — National soil geography; highly generalized

e STATSGO — State soil geographic data; intermediate scale and
resolution, is less detailed map.

* SSURGO — Soil survey geographic data; most spatial and
categorical detail, county level data.

*1:12,000 to 1:7,500,000-Scale Digital Soils Information.

Soils of Walnut Gulch

nmom
2Egggey
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http://datagateway.nrcs.usda.gov/

National Land Cover Database

» Earth Resources Observation and Science (EROS) Center is central to the creation
of the National Land Cover Database (NLCD), which is updated every five years
and stands as the definitive land cover database for the United States.

* NLCD is generated in cooperation with Federal agencies working together to
produce current, nationally consistent, land cover products for all 50 states and
Puerto Rico.

 NLCD is used for thousands of applications that require information on
landcover location or where it is changing. The latest iteration is NCLD 2016.

Earth Resources Observation ant d Science (EROS) Center

National Land Cover Database
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EROS is central to the creation of the National Land Cover Database (NLCD), which is updated every five Status - Active
years and stands as the definitive land cover database for the United States.



Statewide data also available: New York

http://gis.ny.gov/

State = SaeAgenes

of NYgov

NYSGIS Clearinghouse

[DATA SHARING COOPERATIVE
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https://data.cityofnewyork.us /

http://cugir.mannlib.cornell.edu/

Department of Finance (DOF), now available through NYC OpenData.
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CUGIR News & Updates

Nassau County Freshwater Wetlands

‘September 10, 2013 — Updated NYSDEC Freshwater Wetlands (minor updates) for Nassau County are now
avallable

Tompkins County Tax Parcels 2013

July 17, 2013 — The 2013 Tompkins County tax parcels are now available.

http://www.nan.usace.army.mil/BusinessWithU

s/GeospatialDataSystemsActivities.aspx

Using OpenData to help drivers navigate NYC

Track and analyze parking tickets and camera violations using data provided by the New York

NEW YORK DISTRICT

Geospatial Data and Systems Activiti

This page outiines the geospatial data efforts of the New York Distrct.

Geospatial Data is information that identifies the geographic location and characteristics of natural
and constructed features and boundaries on the earth. “GIS" refers to a Geographical Information
System for organizing and analyzing geospatial data. Metadata is information about the data,
describing the content, qualty, finess for use, access instructions, and other characteristics

In January 1995, the NY District Geospatial Data and Systems Technical and Oversight Committees
were organized, in compliance with Executive Order (EO) 12906, Coordinating Geographic Data
Acquisition and Access: The National Spatial Data Infrastructure (NSDI). and Corps of Engineers
Engineer Regulation (ER) 1110-1-8156, Policies Guidance and Requirements for Geospatial Data
and Systems (GD&S)

The purpose of the GD&S Oversight Comittee is to promote interoperability among various GD&S
efforts within the NY District from a corporate perspective, and to review and approve the plans and
procedures drafted by the GD&S Technical Committee for complying with the ER

The purpose of the GD&S Technical Committee is to promote interoperability among various GDS efforts within the NY District from a technical
perspective and ensure adherence to the ER and standards developed by the FGDC and Tri Services CADD/GIS Technology Center.
The GD&S Point of Contact (POC) is responsible for disseminating relevant information to members of the NY District geospatial data community, and
is the focal point for information exchange between the NY District. Army Corps of Engineers Headquarters, and other agencies and organizations

since it was formed. the GD&S Technical Commitiee members have prepared a GD&S Implementation Plan for their respective offices and divisions.
and have established geospatial data sharing and license agreements with a number of State and County governments within the District, where there
are ongoing and planned projects. These efforts have saved the NY District hundreds of thousands of dollars in geospatial data collection efforts,


http://gis.ny.gov/
http://cugir.mannlib.cornell.edu/
https://data.cityofnewyork.us/
http://www.nan.usace.army.mil/BusinessWithUs/GeospatialDataSystemsActivities.aspx
http://www.nan.usace.army.mil/BusinessWithUs/GeospatialDataSystemsActivities.aspx

USGS New York Water Science

https://www.usgs.gov/centers/ny-water
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https://www.usgs.gov/centers/ny-water
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TRAINING The National Map Data Download and Visualization Services

LINKS This site provides applications and web map services for "Topographic Information for the Nation". This information
includes topographic maps and geographic information system (GIS) data for elevation, hydrography, watersheds,

geographic names, orthoimagery, governmental units/boundaries, transportation, and land cover. Change notifications
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Applications & Data Visualization Services

Get Maps Get GIS Data Apps & Services

Current US Topo and Historical Topo Maps GIS Data Download



National Elevation Data (NED)

/" USGS SCIENCE PRODUCTS NEWS CONNECT ABOUT

Topics, centers Maps, data, Releases, Contact, chat, Organization,
missions publications. I'm a reporier social media jobs, budget

science for a changing world

3D Elevation Program

Find Data and Togls

The National Map.Viewerand Other Re:
2 &, .
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WHAT IS 3DEP? To respond to growing needs for high-quality elevation data, the goal of 3DEP is to complete acquisition of nationwide
lidar (IfSAR in AK) by 2023 to provide the first-ever national baseline of consistent high-resolution elevation data — both

GOVERNANCE bare earth and 3D point clouds — collected in a timeframe of less than a decade.

COLLABORATION
AND
PARTNERSHIPS

PROGRAM

BENEFITS AND Data Download and Broad Agency 3DEP Quick Links
USES Visualization Announcement (BAA) The National Geospatial Program
STANDARDS AND Download Elevation Products

SPECIFICATIONS .
USGS Lidar Specification
DATA & TOOLS 3DEP Publications and Factsheets

PUBLICATIONS User Engagement Office

SeaSketch - U.S. Mapping Coordination

NEWS
U.S. Interagency Elevation Inventory
The National Map Data Download, The BAA provides detailed information on how
MULTIMEDIA Applications, & Visualization Services to partner with the USGS and other Federal
agencies to acquire high-quality 3D Elevation
CONNECT data.



National Hydrography Dataset

* The National Hydrography Dataset (NHD) represents the water drainage
network of the United States with features such as rivers, streams, canals,
lakes, ponds, coastline, dams, and stream-gages.

https://www.usgs.gov/core-science-systems/ngp/national-hydrography

SCIENCE PRODUCTS NEWS ‘CONNECT ABOUT "'I‘/E USGS

science for a changing world science for a changing world
NHDPIlus High Resolution Availability
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PRODUGTS of the United States for mapping and modeling applications.
ACCESS NATIONAL [7 g‘;’;:fd?hmigﬂg‘)
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BOCUMENTATION Update National NHDPIus HR - the Next Get the NHD Newsletter to Reglons wih2digit
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SPECIFICATIONS Markup App Hydrography Hydrography info
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U.S. Department of the Interior 2‘0
U.S. Geological Survey 20

Submit |your correction Date updated: 2/13/2020
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fo hydrography data:

BENEFITS AND

APPLICATIONS Have a correction or update for the NHD, WBD, Check out the NHDPIus High Resolution Sign up to recieve the National Hydrography
or NHDPIus High Resolution? Visit the Markup (NHDPIus HR) framework - a new, integrated Dataset newsletters for updates, information,
NEWS App! hydrography and elevation dataset and the hydro quiz!



https://www.usgs.gov/core-science-systems/ngp/national-hydrography

USGS national water datasets

 Surface-water data, such as gage height (stage) and streamflow
(discharge), are collected at major rivers, lakes, and reservaoirs.

 Groundwater data, such as water level, are collected at wells and
springs.

Hednesday, Harch 25, 2020 08:30ET

https://waterdata.usgs.gov/nwis

Hednesday, Harch 25, 2020 08:30ET

Explanation

@ High

@ > ooth percentile
76th - 90th percentile
25th - 75th percentile
10th - 24th percentile

@ < 10th percentile

@ Low

O Not ranked

New Jersey Streamflow Table

New Jersey Lake and Reservoir Table
New Jersey Groundwater Table

New Jersey Water-Quality Table

New Jersey Weather Table

New Jersey Tide Table


https://waterdata.usgs.gov/nwis

National Center for Education Statistics

* The National Center for Education Statistics (NCES) is the primary
federal entity for collecting and analyzing data related to
education. https://nces.ed.gov/ccd/

IES » NCES Mtersicenterter e

CCD comMON core OF DATA
Common  AMerica’s Public Schools

HOME ABOUT CCD CCD DATA FILES

The Common Core of Data (CCD) is the Department of Education's primary database on public elementary and
secondary education in the United States. CCD is a comprehensive, annual, national database of all public elementary and
secondary schools and school districts.

|ES > NCES mieiiensiaistics


https://nces.ed.gov/ccd/

National Historical Geographic Information

System (NHGIS

* The National Historical Geographic Information System (NHGIS) provides easy access to
summary tables and time series of population, housing, agriculture, and economic data,
along with GIS-compatible boundary files, for years from 1790 through the present and
for all levels of U.S. census geography, including states, counties, tracts, and blocks.

NHGIS GEOMARKER

HOME | SELECT DATA | MY DATA | FAQ | HELP | LOGIN

DATA DOWNLOAD U.S. CENSUS DATA TABLES & MAPPING FILES

SELECT DATA

MY DATAHISTORY The National Historical Geographic Information System (NHGIS) provides easy access to

API 4 summary tables and time series of population, housing, agriculture, and economic data, along
with GIS-compatible boundary files, for years from 1790 through the present and for all levels

USER RESOURCES of U.S. census geography, including states, counties, tracts, and blocks. Read more.

ABOUT NHGIS
FAQ
DATA AVAILABILITY

USERS CUIDE START HERE:

OVERVIEW OF DATASETS

GEOGRAPHIC CROSSWALKS

ENVIRONMENTAL SUMMARIES WHAT IS IPUMS?



Geo-referencing



Coordinate Transformation and Georeferencing

The digitized world versus the “real world”

source target
coordinate system coordinate system

J-Airplane heading

#»Photo on scanner

»Paper map orientation on digitizing tablet
s Distortions, etc.




V Control Points ‘

* Georeferencing: The process involves identifying a series of ground control
points—known x,y coordinates—that link locations on the raster dataset with
locations in the spatially referenced data.

* Control points are locations that can be accurately identified on the raster
dataset and in real-world coordinates.
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Georeferencing Example

Historic map
georeferenced
to the
basemap.




