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Maximizing GIS Technology

Tearing Down Silos and Developing An Enterprise
System

What is GIS?

» A computer system that allows you to gather, store,
manipulate, analyze, and display geographically-
referenced data.

What is GIS?
» A computer system that allows you to gather, store,
manipulate, analyze, and display geographically-
referenced data.

» A computer-based collection of features that can be
displayed on a map where each feature is tied to its actual
location on the earth’s surface and each feature is related
to a record in a database where information about these
features is stored.
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What is GIS?
*And the people that make it all
work!

o

How Did We End Up Here?

« It is easy to focus only on your responsibilities and your
department’s workflow, policy, budgets and all the other
day to day things that you must deal with

* Other departments face the same or similar confinements

* There are times when this leads to more work for
everybody

+ Once this issue is addressed and coordination is
established, it requires constant monitoring
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» Good coordination helps prevent duplication of efforts and
helps keep “things” from falling through the cracks in your
office as well as others.

Starting Out Right

Buibing Founpation

-

If your Foundation is NOT correct, Nothing That
You Build on it Will Be
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Foundation Data
Using data produced by people, departments the private sector or other
agencies works best with the proper alignment with your existing data

These are the data “layers” that are considered “foundation layers” for a local
government (in this order)

Good elevation
Good ortho imagery
Road centerlines
Tax parcels

Keep Boundaries Coincidental

What Could Cause This?

+ Bad foundation data

* Drafting errors (notice the tree line)

+ Scale issues/how the data was created

« Split parcel zoning (this causes several other problems)
* Lack of communication between offices

+ Data layers that are maintained separately
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loe

This is an Extreme but Real Example
—
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Lack of Communication

*» This parcel went through a zoning change six years ago,
but development didn’t start until the property was sold to
the developer last year.

» The vacant land was valued by the Assessor’s office at
approximately 1/10t of the per acre value that it sold for
because they though that it was zoned for agriculture (a
much less intensive use).

* The loss of tax revenue was in the thousands of dollars for
each of the years that it was undervalued.

Locating Changes

Visualize Differences Discover Differences

Some examples of the data that is already
EVEEL][)

Census blocks & Tracts Airports
« FEMA flood zones Tower locations
* NRCS soils Political subdivisions
« DNR wetlands Agricultural information
« NAIP photography Contours
« DOQQ photography TOPO sheets
« Demographic data Land cover & lakes(NOAA below the fall line)
* Rivers and streams Bridges
« Lakes Critical facilities
« Cities in your county* Data from surrounding counties (most share)
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The Georgia GIS Clearinghouse

http://gis.state.ga.us/

Districts and small projects

« There are many times that local governments need data that
delineates the boundaries of certain districts. Some examples are
historic districts, voting districts, school districts, and service
delivery areas. Typically, there are a relatively small number of any
one of these districts in a county. For example, there may no more
than 50 fire districts in even a large county. There are multiple
ways to create new data from road centerlines, parcels, political
subdivisions and other data that already exist.

« Spend time talking to the people in different departments about
your collective needs and existing resources.

Fire Districts Created From Road Centerlines
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School Districts Created From Tax Parcels

Tear Down The Silos!

Imagery
« Orthorectification is the process of removing the effects of image

perspective (tilt) and relief (terrain) effects for the purpose of creating a
planimetrically correct image

« The resultant orthorectified image has a constant scale wherein features are
represented in their 'true’ positions.

» Good horizontal accuracy is crucial to data sharing
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Accuracy & Resolution
« Many people misuse these two terms. When asked how accurate their ortho
photography is the response is that they have one-foot pixels
« Accuracy is tied directly to the quality of your elevation data. pixel size is
related to the clarity of the photography
« AVendor can easily Produce a very crisp clear “pretty” photograph that has
poor accuracy

Pixel Size
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1 Meter Pixel Resolution

Smaller on down the line

10
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Image Rectification

LiDAR (Light Detection and Ranging)

Accuracy of Existing LIiDAR

* QL-2 is the minimum for flood map updates and other
federal projects

» One — two points per square meter
» Ten-centimeter vertical accuracy

* QL 2 horizontal accuracy is about 2 feet (according to
specs)

11



Maximizing GIS Technology

Contours (2-foot intervals certified accuracy)
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Hartsfield Jackson Airport
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Downtown Connector

Etowah Indian Mounds Bartow County

Watershed Calculations

13
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LiDAR Uses
* Better X, Y and Z image registration
* You can generate contours in an automated process*
+ Cut and fill can be calculated on road projects

* You move up on the list for FEMA flood map
modernization

» Canopy can be derived from first return
* A desktop review of topo conditions can be performed
* Impervious surfaces can be extracted

USGS Georgia Liasson
[an Fredericks

Georgia Liasion

Q, startaudiocall I Startchat [ Sendemail

Overview  Contact

Contact information

Status
Presence unknown

Email o Gt g, Work phone
afredericks@usgs.gov afredericks@usgs.gov (727) 310-9335

Scale

» Data alignment issues also occur due the scale that the
data in question was created at

* Flood maps 1 to 24,000
« Statewide land use 1 to 100,000

* Most local data (usually) less than 1 to 600 depending on
basemap accuracy

« Utilities are often collected using GPS at “Mapping grade”
sub-meter or even “survey-grade” sub-centimeter

14
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Scale 1:3,843,996

A vard

Scale 1:11,294

: 24,000 scale

FEMA flood Zones 1
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Is This Data Accurate?

» At a scale of 1: 24,000, the answer is no but it does not
matter.

* This translates to approximately +-250 feet horizontal
accuracy. Congress mandated that it be created before
adequate elevation existed.

« Official data is not always the most accurate data, but it
does have authority.

» Census data is getting better, but it is an excellent
example of authoritative data with known accuracy issues.

Census blocks

So, Why is This Important?
* Local data is almost always more spatially accurate than
any other source due the scale that it was created at.

* Land records are built from surveys collected by licensed
surveyors which are often accurate to within centimeters.

+ Aerial imagery that local governments acquire also has a
high level of accuracy.

* Monumentation (where it exist) is used by surveyors when
it is required by the governing authority

16
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Remember this in your
decision-making
processl!!!

Horizontal accuracy

» Good decisions can still be made with data that has less
than perfect horizontal accuracy as long as the user is
aware of the inaccuracies

» Keep good Metadata (information about your data) for
everything you produce and always keep these
inaccuracies in mind!

Natural Disasters

» The Biggers Waters Act and the Community Rating
System, Flood insurance subsidies reduced/eliminated

* Insurance companies refusing to issue policies in “high
risk” areas/states

17
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Terrestrial LIDAR

Good for Small Geographic Areas

* Vertical accuracies of less than one centimeter can be
obtained.

* Vertical surfaces can be captured.

+ Data can be collected inside and outside buildings for a
complete 3D image.

Indoors or Outdoors

54
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Mobile LiDAR

Indoors or Outdoors

Where do we go from here?

» Once the foundation data is built, adding additional data
elements or layers is a lot less complicated

* In some cases, it is simply a matter of adding additional
fields to an attribute table

» These attributes can then be symbolized or labeled in a

variety of different ways depending on how you want to
convey a message

19
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Home Values by Range

Mailing Addresses By State
ey
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2 Foot Contours Available Through R.C.s
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Land Cover & Lakes Available Through R.C.s
Courtesy of CVIOG/ITOS and NOAA

VIS

Million Dollar Poultry Counties

* Road centerlines — GDOT attributes
« Tax Parcels — CAMA files

+ Building permits

« Zoning

« Land use (future & current)

Various districts

« Address points and ranges

« Business licenses

« Historic designations

« Zip codes (cell phone 911 fees)
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Basic Parcel Attributes

Parcel_No ‘
116 000002 000
116 000003 000
116 000019 000
116 000005 000
116 000006 000
116 000007 000
116 000020 000
116 000008 000
116 000009 000
116 000010 000
116 000011 000
116 000013 000
116 000012 000

CAMA Attributes With Zoning Code Added

Parcel_No | Calc_Ac|HOUSE_| STREET_NAM |CURR_VA|TAXDIS| TOTALACRES | ZONING
108 000017 02 03 1123/SOUTHBEND 161600 06 0.3 R-2
107 000004D0 1.39 1123 BARTLETT 283600 06 1.37 R-40
058 000035A00) 11.31 1123 MILLER ST EXT 76383006 11.33R-80
080 000039 00 13.05 1122|TURF 9530004 13.27 AG-5
077 000009 00 15.14 1122|COLEY BOYD 2478700 06 15.2 HC
108 000017 11 0.39 1122|SOUTHBEND 175600 06 0.32/R-2
108 000017 01 0.35 1122 |SOUTHBEND 163200 06 0.3 R-2
107 000004D0 0.58 1122 |BARTLETT 295560 06 0.58 R-40
056 000041 00 11.44 1122|GARY FUTCH 9726304 9.9 AG-5
033 000029 00 5 1121 HIGHWAY 46 233200 04 5AG-5
080 000038 00 9.2 1121|TURF 64700 04 8.39 AG-5
NR3 NONNNR NN 2437 1121/DFI OACH CHIIRCH 430RAN N4 264 AG-A

Building a Zoning Map From Parcels

22



Maximizing GIS Technology

Parcel Boundaries Not Displayed
AKA Zoning Map

=

Updates Can be Made Outside of GIS Software
and Easily be Added Back Into GIS

@ i 8D B9 o
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How Many of You Know Your GIS Contact at Your

Regional Projects

Coordination does not stop at your city limit or county line.

Your Regional Commission can help with coordination between multiple
jurisdictions on projects like aerial imagery or LIDAR acquisition

NOAA has a government to government contracting system in place for these
kind of projects. They prefer to work through the R.C.s

NOAA provides the subject matter expertise and a list of vendors that they
have pre-qualified

They also supervise the quality control phase of the project (QC, what a novel
concept)

Plan early and coordinate with other cities and counties through the R.C.

24
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Regional flights

» The Georgia Mountains Regional Commission multi-
county/city flight

* 22 participants mostly counties many of these were in other
regions

» A mix of LiDAR, ortho imagery and oblique imagery and
pixel size

+ Cost savings of over %50 compared to a county flying alone

« Similar but smaller projects in Southwest Ga. RC, Coastal
RC, & River Valley RC

Ga. Mountains Regional Commission

The Challenges

* Individual purchasing requirements

« Different fiscal cycles

+ Developing Specifications

* Reviewing proposals

+» Choosing a vendor added a challenge in this
project

+ Quality control of the deliverables (did you get what
the contract specified)

25
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The Solutions

* Federal contracting is required when working with a federal
partners NOAA has better QC procedures for imagery while
USGS has a better system for elevation data (LiDAR).

» Using these vehicles does not guarantee that there will be
federal dollars available for coordinated projects but not using
them does guarantee that if federal dollars are available, you
will not receive them.

* Both require having a MOU in place which takes time and
involves lawyers.

The Solutions

« At least two years/budget cycles planning

« National Oceanographic and Atmospheric Administration (NOAA)
contract vehicle for imagery

« The United States Geographic Survey (USGS) contract vehicle for
elevation

« Some Regional Commissions have Agreements with NOAA in
place already

Coordination

« Everyone wins when we cooperate, especially the taxpayers

« Cooperation begins when one agency knows what the other is
doing

* The Regional Commission should be the “keeper of the list” for all
things related to GIS including flights and data development
projects

« Coordination attracts partners and prevents duplication of efforts
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Coordination

» GDOT is coordinating with counties to make sure road
inventory is collected accurately

* This ensures that counties and cities are getting their fair
share of federal highway funds

* GEMA is using county parcel data to help counties
develop better hazard mitigation plans

* This effects homeowner’s insurance cost and disaster
funds

TSPLOST/TIA

« Transportation Special Local Option Sales Tax
* Transportation Investment Act

* TIA funds can be used to pay for LIDAR and imagery
since they can be used as transportation planning tools.
This money would come from the 25% earmarked for
discretionary spending. Funding is not what it was
expected to be in most counties

Strike Force Counties

« While poverty is a rural, suburban and urban challenge, the reality is that
nearly 85 percent of America's persistent poverty counties are in rural areas.
USDA's Strike Force for Rural Growth and Opportunity Initiative is part of our
commitment to growing economies, increasing investments and creating
opportunities in poverty-stricken rural communities. Strike Force was officially
launched in 2010 as a pilot project in persistent poverty areas in rural
Arkansas, Georgia and Mississippi. Strike Force efforts were expanded to
persistent poverty counties in several states. Since its inception, Strike Force
has formed over 400 community-based partnerships and supported 80,300
projects and opportunities to strengthen America's rural economy.
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Strike Force Counties

Strike Force Counties

« Strike force counties have a unique opportunity to attract
federal dollars

* You may have some investment even if only a small
amount

Questions?

2997
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RSITY OF

GEORGIA

Since 1927, the Carl Vinson Institute of Government has been an integral part of the
University of Georgia. A public service and outreach unit of the university, the
Institute of Government is the largest and most comprehensive university based
organization serving governments in the United States through research services,
customized assistance, training and development, and the application of technology.
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