
Practical 
Applications For 

GIS
Mapping

For The Future



Maps Have Always Been Important



Maps Answer Important Questions Like:

Are We There Are We There 
Yet?Yet?



Geology Map

Soils Map

Road Map

Types Of Maps



Well, I Want Everything On One Map!



And That Is GIS ! 



GIS is…

GeographyGeography
and the information about the earth'sand the information about the earth's
surface and the objects found on it. It is surface and the objects found on it. It is 
also a a framework for organizing also a a framework for organizing 
knowledge. knowledge. 

AA GGeographic eographic IInformation nformation SSystemystem
of technology that manages, analyzes, of technology that manages, analyzes, 
and disseminates geographic knowledge.and disseminates geographic knowledge.



The Power of GIS
The connection between geographic information 
(where things are) and descriptive information 
(what things are).



GIS is not…

• Graphics software

• CAD (Computer-
Aided Design)



GIS represents reality in two ways 

• Vector
• Raster



Vector

• Points

• Lines

• Polygons



Can you Can you 
find an find an 
exampleexample
of each of each 
vectorvector
type?type?

Points?

Lines?

Polygons?



Raster

215 Digital Number (DN)Digital Number (DN)



Background
West Virginia Department of 

Environmental Protection (WVDEP) is 
the lead agency for groundwater 

protection.  



How Did “WVDEP”
Get Involved With GIS?



In 1991, WVDEP established a 
comprehensive groundwater 
management program for the 
protection and remediation of the 
State's groundwater resources.

Groundwater 
Program



A Groundwater Protection Plan (GPP) is 
required to protect the groundwater.

All stormwater management operations, processes, 
materials, and activities whether industrial, 
commercial, or residential that may contaminate 
the groundwater, must be inventoried and 
practices implemented to prevent potential 
contamination by means of an approved GPP.



Site Selection Criteria (47-
CSR-58, Section 4.10)

Special considerations in 
development plans must be 
made when constructing or 
expanding in areas of karst, 
faulted or fractured terrains, 
areas of subsidence, wetlands, 
Well Head Protection areas and 
other areas determined by the 
Director to be vulnerable, based 
upon geologic or hydrogeologic 
information.



That is one reason 
WVDEP uses 
ArcView to review the 
site selection of 
proposed and existing 
development.

You never know what goes
into a sinkhole!

Sinkholes



ArcView Allows 
WVDEP
to visualize, explore, and 
analyze the geographical 
data, revealing patterns, 
relationships, and trends 
that are not readily 
apparent.

Groundwater Program



Groundwater Protection GIS 
Layers May Include But Are Not 
Limited To:
# Geology Formations
# Faults and Fractures
# Soils
# Caves
# Springs
# Wellhead Protection Areas
# Wetlands
# Land Application Sites



Berkeley County

WVDEP Starts With A Geology Map 
Of The County.



Overlay of Aerial Photo
Williamsport SW Quad.



Zoom In On The Area



IZAAK  WALTON



Geology



Soils



Caves



And Then We Add Development!



Potomac River View Estates

Sink Holes

Thrust 
Fault



Potomac River View Estates

Smart Growth



Let’s Make A Map



We Are Going To Concentrate 
On Jefferson County



Jefferson County 2003 Aerial Photos



Add Roads To Locate Area



Huntfield



Add Geology



Add Faults, Folds And Fractures



Add Flood Plain



Add Special Effects



Add Wellhead Protection Areas



Add Special Effects



Zoom Out For A Better View



Add Dwellings

Until We Reach 3,200



No That Wasn’t 3,200 People, 
But 3,200 New Homes

Development

That is a good Reason To Use GIS. 
To Evaluate Proposed Land Use 

Before It Happens.



So You Can Have It All
With
GIS!





Thru ArcView GIS Programs, 
WVDEP helps to map unprotected 
groundwater areas and to stop 
potential environmental problems.

WVDEP Strives To Protect The 
Groundwater.
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