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WHAT IS GIS ANYWAY?

 Geographic information systems link geographic
information with descriptive information

» “provides map-based access to information”

« Data do not have to have spatial context — can link
to data not in GIS
— Reports
— Images
— Videos
— Linkages to outside databases




DATA MANAGEMENT IS FOUNDATION OF
GIS

e Large amounts of
digital information
must be
— Managed
— Organized
— Displayed

w WEST VIRGINIA UNIVERSITY

ENERGY LAND MANAGEMENT

GIS PROVIDES FRAMEWORK FOR
DATA MANAGEMENT

* GIS used to enter, maintain, store
distribute, and analyze geospatial
data

» (Geographic data — things that have
a location

— Homes (date, depth, lateral,
production)

— Roads (nhame, lanes, type, quality)
— Rivers (size, type)
» Geographic data can be “stacked” —
allowing data access from multiple
layers

WEST VIRGINIA UNIVERSITY
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DATA AND ENERGY LAND
MANAGEMENT - GIS

Landowners (contact,

ownership)

* Environmental data
(threatened, land-cover)

* Leases (type, expiration,
royalty)

» Permits (Permit area, other
permits)

* Wells (operator, production)
* Pipelines (contact, volume)

Stk 1T

Virginia Petroleum Co's Pumping

System With Single Steam Engine
For 14 Wells - 1863
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HISTORY OF GIS — FIRST USES

» Early 1960s: Canada
Geographic Information System,
Canada Land Inventory

* Late 1960s: academic work in
GIS, textbooks, computer
cartography

» Early 1970s: digitizing
advances, Landsat 1 satellite
launched

» Early 1980s: major commercial
GIS software available (ESRI's
“ArcInfo” — precursor to ArcGIS)
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COMPONENTS OF AGIS

« Hardware : computer,
server, GPS, plotters

e Software :ARCGIS,
GRASS, Bentley,
Autodesk

e Data

* Methods & protocols:
standards

» People: GIS professionals

Bolstad, Chapter 1 Page 13
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FIVE ESSENTIAL FUNCTIONS OF A
GIS

1. CAPTURING SPATIAL DATA

 GPS Receivers

« Scanning Existing
Maps

* Mapping Websites

* Mapping From Aerial
Photos
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o Spatial Features &
Descriptive info

— Points — wells, pipeline
taps, houses,

— Lines — roads, streams

— Polygon — water
bodies, ownership

<€

@ Schoos

 Romney

Romney
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SPATIAL FEATURES LINKED TO DB

Parcel ID | Owner Acres | Zoning | Building Value | Year Built
08-001 West, Peggy | 0.45 R $64,000 1954
08-002 School District | 5.12 Ex 1972
08-003 North, Tim 1.33 R $72,000 1956
08-004 7-Eleven 2.03 $92,000 1995

WEST VIRGINIA UNIVERSITY
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IMAGERY AND GRID-BASED DATA

WEST VIRGINIA UNIVERSITY
ENERGY LAND MANAGEMENT

3. ANSWERING QUESTIONS

e Feature size/location

 spatial relationships of
features from different
datasets/layers

* Distance

<€
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Population * Total population: 294,350; of that 65,237 are children
affected:  + 123,451 households

= Median household income i $47,191 (W.Va, average is $40,400)
*» Numbser of families: 78,B56; of those B,445 in poverty; poverty rate 10.7 percent (W. Va. average

WEST VIRGINIA UNIVERSITY
ENERGY LAND MANAGEMENT
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HOW DID THEY ANSWER?

Water use ban area

Total population:
294,350 including 65,237
children

Total families: 78,856
including 8,445 in poverty

Census Block polygons:
stored detailed population data

4. ANALYZING DATA

« Combining data layers

* Proximity analyses: T — =R
What’S nearby’) B8 338X 2 S HEBELQH NSV -
« Compare temporal @ — -
changes ,-*. g
« Modeling o=@
* Network Analysis and :

“problem solving”




5. DISPLAYING DATA

Manimun TOC Value per Well of ihe Upper Ordovician Shale Interval® in Ohie
(*Incl. ~Utica,” Paint Pleasant, Leington. and Logana) %

e Summarizing with
map or graphic
 Visually interpret

results

LIMITATIONS OF GIS

“Static” or snapshot nature of spatial data — need for
frequent updates

* Need standard protocols, methods to ensure proper
use of data, analyses

» Expenses involved in data acquisition, specialized
training, etc.

« know why GIS is necessary for your needs: careful
lanning and organization required

3/18/2014
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GIS IN ACTION — ENERGY LAND
MANAGEMENT

« Examples using familiar data

WEST VIRGINIA UNIVERSITY
ENERGY LAND MANAGEMENT
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http://wvgis.wvu.edu
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Ohio Geographically Referenced
Information Program
o
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http://ogrip.oit.ohio.gov

Projects & Initiatives
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TODAYS PROJECT

e Ownership

« Hydrology

* Relief/Topography
 Land Cover Type
 New OG Permits
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DATA DOWNLOAD
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GIS ON THE CHEAP

» explorer.arcgis.com

* Free to start — 2GB
data

« Can annotate base
maps and load data
files (zipped shp)

e Accessible via the web

3/18/2014
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MOBILE VERSION

* View projects created e ] _
in explorer it R

e Can view your
location and data
associated with
features

w WEST VIRGINIA UNIVERSITY

ENERGY LAND MANAGEMENT

GOOGLE EARTH

« Similar process

* Must convert shp to
kmz

e Easier to share with
other users

o Some ability to edit —
via google spreadsheet
linkage

WEST VIRGINIA UNIVERSITY
ENERGY LAND MANAGEMENT
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WHY GIS MATTERS

« Used to visualize data

e Can answer spatially-based questions

Links multiple data types to geographic locations
Adds value to organization

— Increase productivity

— Produce professional products

— Ultimately more profitable

WEST VIRGINIA UNIVERSITY
ENERGY LAND MANAGEMENT
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