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California is a great state for wildlife. Its varied 

topography and climate yield a broad range of 

habitats that are home to a uniquely large and 

diverse number of species. The foggy and cool 

conditions of the Napa Valley, arid heat of the 

Mojave Desert, long expansive coastline along 

the Pacific Ocean, and rich forests of the Sierra 

Nevada are some of the many environments 

that the state hosts for plants and animals.

California Department of 
Fish and Game Implements 
ArcGIS Server 
By Barbara Shields (Esri) and Will Patterson (California Department of Fish and Game)

 The California Department of Fish and 

Game (DFG) monitors, maintains, and inven-

tories the state’s wildlife and habitats and 

oversees the use of natural species for rec-

reation, commerce, science, and education. 

For more than 20 years, DFG has been using 

geographic information system (GIS) technol-

ogy to assist with these efforts. Available from 

DFG’s website are GIS-produced maps and 

downloadable GIS data layers that illustrate 

many department functions. The website also 

offers interactive mapping applications that 

allow visitors to view and query data with-

out having to install GIS applications on their 

computers. 

 DFG is transitioning the technology it uses 

to serve map content. For many years, it has 

been successfully using ArcIMS but has now 

begun implementing a migration plan to 

ArcGIS Server. Reasons for the migration 

include ArcGIS Server capabilities of more 

rapid deployment of map services, faster map 

service delivery through caching, and easier 

development of web mapping applications. 

The ArcGIS Server Image extension was also 

especially appealing because of its ability to 

quickly serve large amounts of aerial imagery 

with little preprocessing and no requirement 

to load and manage the imagery in a database 

system.

 DFG’s migration plan from ArcIMS to 

ArcGIS Server involves two phases. The 

already-completed first phase included 

publishing new statewide map and image 

services for use as background layers within 

ArcGIS Desktop and future web mapping 

applications. The in-progress second phase is 

to migrate existing ArcIMS web mapping ap-

plications to the ArcGIS Server environment. 

 The first phase of the migration has provid-

ed the following California statewide services ArcGIS Desktop showing NAIP 2009 Color Infrared (CIR) Image Service for California Offered by California 
Department of Fish and Game
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The State of Kansas has signed an enterprise 

license agreement (ELA) with Esri. The agree-

ment gives state agencies unlimited access to 

core ArcGIS software that will enhance coor-

dination, service delivery, and decision mak-

ing in and between state agencies.

 “The ELA is a really good idea and makes 

good sense for the way that we do business,” 

said Ivan Weichert, GIS director for the State 

of Kansas. “Saving money is part of the benefit, 

but working smarter is even more important.”

 With the ELA, all requests for ArcGIS soft-

ware will come through the state’s Data Access 

and Support Center, which will provide Weichert 

and his team with a full picture of GIS implemen-

tations and initiatives throughout agencies. The 

knowledge gained from this centralized coordi-

nation will help inform agencies about activities 

in other parts of state government that could 

benefit them. It will also help Weichert eliminate 

redundant efforts in agencies. 

Kansas Broadly Delivers GIS with ELA
 “Our goal is to improve coordination of the 

state’s GIS resources and develop infrastruc-

ture that improves efficient service and data 

sharing,” Weichert said. “Those processes had 

been fractured, but now we have a tool that 

will help us achieve our goals.”

 GIS is critical to many business processes 

and workflows in a majority of the state’s agen-

cies. The Department of Revenue, Department 

of Health and Environment, Division of 

Emergency Management, and Corporation 

Commission are leaders in using GIS and 

strongly advocated the ELA. “It supports 

common government functions and provides 

a great framework for sharing data, informa-

tion, and ideas,” Weichert said. “It is important 

to have strong GIS implementations through-

out state agencies, because decision makers 

want to make better decisions based on sound 

information.”

 In addition to agencies, legislators are in-

creasingly using GIS to understand issues and 

make decisions. Ultimately, state CTO Don 

Heiman would like to geospatially enable every 

bill, giving legislators and citizens a sense of 

place—the information that links what is done 

to where it’s done. Once a bill is enacted, its ef-

fects could be tracked by geographic reference 

to measure whether it had the intended impact. 

 “Legislators have begun to see how impor-

tant location is to understanding how the next 

bill they are going to introduce or vote on af-

fects people in their district—with GIS, we can 

answer those questions for them,” Weichert 

said. “We anticipate fast growth and high de-

mand for GIS, especially regarding legislation 

and citizen engagement, and we want to be 

ready to deliver smart solutions with efficiency.”

 For more information on the Esri ELAs, visit 

esri.com/ela.

Keith Ganzenmuller, GIS supervisor at the City 

of Salina, Kansas, says the best thing about 

having an Esri small government enterprise 

license agreement (ELA) is that he always has 

the right GIS software to solve a user’s need.

  “I don’t have to think anymore about wheth-

er or not I have the appropriate GIS software or 

how to make the software that I do have work 

for a particular problem,” he says. “I can take 

what the user needs, come up with the right 

solution, and use the best available software—

no workarounds and no more delays while we 

budget for additional software.”

 The City of Salina serves a population of ap-

proximately 50,000 and has had the Esri ELA 

for more than a year (an ELA provides an orga-

nization with unlimited access to core ArcGIS 

software). In that time span, the number of 

Salina government staff using GIS on their 

desktops has doubled from 10 to more than 

20. Gone are the days of sharing licenses when 

people had to follow rules for using ArcGIS, 

Salina, Kansas, Staff Use GIS to Improve Their Work
such as making sure users exit the program if 

they will be away from their desks for 15 min-

utes or more. 

 Administrative assistants are now using 

GIS to improve service to citizens. They can 

look up property ownership and barricade 

requests, for example, and quickly answer 

inquiries. Other staff, such as the sanitation 

supervisor and street superintendent, now use 

ArcGIS on their own to get their work done 

more quickly and make better decisions. The 

sanitation supervisor is planning to use GIS 

for improved routing; the street superinten-

dent will use it to improve workflows such as 

tracking inventory, leaf collection, snow plow-

ing, and general mapmaking.

 “Having professionals throughout our or-

ganization take hold of GIS is pushing us 

to do more with it,” Ganzenmuller adds. 

“Since our GIS staff only includes me and 

Toby Gebhart, who does GIS work for our 

Utilities Department, having people do-

ing GIS on their own allows us to accom-

plish more than Toby and I could have done 

on our own before—that helps everybody.” 

 Ganzenmuller also has the supplemental 

ArcPad ELA for unlimited access to ArcPad 

software. Previously, the organization had 

people using various versions of ArcPad, which 

created significant difficulty in supporting ap-

plications on the different versions. Moving all 

the users to the current version provides im-

proved capabilities to staff and eases mainte-

nance of ArcPad applications. 

 In addition to desktop and mobile imple-

mentations, the city plans to use ArcGIS Server 

to provide maps to citizens via the Amazon 

Elastic Compute Cloud. Ganzenmuller wants 

to share capital improvement plans, floodplain 

maps, and more, with citizens. These maps are 

currently available on an internal server but 

haven’t been shared with the public. 
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Discover New Videos

Watch Craig Fugate, administrator of the Federal 

Emergency Management Agency (FEMA) on 

video.esri.com. In Haiti: The Importance of Social 

Media Use During a Disaster, he explains that in 

big disasters, the initial response is generally not 

from the government but from individuals help-

ing each other, trying to find out what is going on, 

and reporting information via social media. He 

discusses creating common operating pictures 

with social media feeds and GIS viewers.

Get Prepared for Esri UC

Go to blogs.esri.com to read the UC Blog and get the latest news, tips, and reviews before, 

during, and after the Esri International User Conference (Esri UC). Find out about ses-

sions, deals, social activities, and more. 

Watch a Webinar

Listen as Esri’s Christian Carlson and other Esri experts discuss ArcGIS for local govern-

ment. The recorded webinar at esri.com/localgovwebinar includes map and app demon-

strations for citizen engagement, public infrastructure, public safety, and land records.

Listen to New Podcasts 

Visit esri.com/podcasts to hear the latest interviews with industry and GIS leaders. 

Recommendations

Using Linked Spatial Data at the UK Ordnance Survey

Carsten Roensdorf, corporate data manager for UK Ordnance Survey, explains how 

linked data helps make public-sector data more transparent.

ArcGIS for Windows Phone Expands Mobile GIS Options

Esri’s David Cardella and Rex Hansen share their insight into the recently released ArcGIS 

app and API for Windows Phone 7 devices.

Esri Online
Visit arcgis.com to find templates, applica-

tions, and other resources to make your work 

easier. Here are a few examples:

Parcel Value for iPhone Template 

for ArcGIS 10

This template is an ArcGIS API for iOS applica-

tion that provides public access to tax parcel 

and related assessment information.

Election Results Viewer Template

for ArcGIS 10

This JavaScript application and configuration 

for ArcGIS Server provides election results in-

formation to the public.

Land Use Public Comment for ArcGIS 10

This application allows the public to comment 

on proposed land-use cases. 

Local Government 
Resources
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for DFG and public use. For widespread access, 

these services are offered from ArcGIS Server 

in both Esri and OpenGIS WMS formats. Some 

of the services are unique and not available 

elsewhere.

•	 Topo	maps.	Several	map	services	that	in-

clude seamless US Geological Survey topo 

maps (DRGs) rendered in different ways, 

including grayscale colors, hillshade back-

ground, regular colors, and transparent 

background (These services are cached for 

fast display.)

•	 Aerial	 images.	 Several	 separate	 image	

services that offer various years (2005, 

2009) and band combinations of US De-

partment of Agriculture (USDA) National 

Agriculture Imagery Program (NAIP)-

related aerial imagery, including 4-band, 

color infrared (CIR), natural color, and 

continued from cover

California Department of Fish and Game Implements ArcGIS Server

Normalized Difference Vegetation Index 

(NDVI) 

Second-phase migration plans include the 

transition of these DFG interactive mapping 

applications:

•	 The	Biogeographic	 Information	 and	Ob-

servation System (BIOS), with its own 

catalog of hundreds of layers of biogeo-

graphic and habitat data that can be add-

ed as needed into its map viewer

•	 The	 Online	 Fishing	 Guide,	 which	 pro-

vides a map viewer that allows the user 

to see recommended fishing spots and 

related services and facilities

•	 The	 DFG	 Properties	 viewer,	 which	 pro-

vides the ability to explore DFG lands and 

facilities throughout the state for possible 

hunting and wildlife viewing activities

DFG offices are spread throughout California, 

with some locations having limited network 

bandwidth and reduced capability to use on-

line GIS resources. From an enterprise GIS 

perspective, it has been challenging to deliver 

data, such as specific aerial imagery, to those 

who need it. One solution has been to copy the 

imagery onto portable drives and ship them 

to the offices so that users can make a local 

copy. However, with imagery storage require-

ments growing to terabyte levels, this process 

has become cumbersome. Fortunately, after 

implementing the ArcGIS Server Image exten-

sion, DFG can host more aerial imagery in one 

office and serve it on demand through image 

services to other offices. The image services 

also have compression settings that can be 

adjusted by end users to reduce bandwidth 

requirements.

 DFG’s topo map and aerial image services 

Photo Courtesy of Carrie Wilson

continued on page 10
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Home to the University of Notre Dame, the 

city of South Bend, Indiana, is the cultural 

hub of the stateline region where Michigan 

and Indiana meet—commonly known as 

Michiana. Rich in history dating back to early 

nineteenth-century fur trading, the city has 

undergone many changes as it has progressed 

from frontier and agrarian beginnings to a 

thriving industrial era, which in turn began to 

wane by the end of World War II. Today, rem-

nants of abandoned industrial buildings can 

still be seen around the city. GIS is helping city 

managers designate areas of risk and priori-

tize redevelopment projects.

 Seeking to revitalize its commercial cor-

ridors, South Bend set aside city funds for the 

job and applied for and received an assessment 

grant from the US Environmental Protection 

Agency’s (EPA) Brownfields Program for a re-

development study. As part of the EPA study, 

the city used its existing GIS to create a brown-

fields inventory. The primary goals of the in-

ventory project were to understand the distri-

bution of brownfields within the city, identify 

the best properties on which to expend rede-

velopment funds, and create and maintain 

a database for future projects. The inventory 

has been useful in applying for additional EPA 

Brownfields and Land Revitalization funding 

and for economic development planning.

 South Bend’s GIS department has been us-

ing ArcGIS software since 1999 to manage 

geographic data and generate maps for differ-

ent city projects. “Various departments in the 

City of South Bend have embraced using GIS 

technology to enhance services provided to its 

citizens,” explains Deb Kuehn, South Bend’s 

GIS manager. “Examples are hot spot mapping 

of crime, tracking of basement flooding, util-

ity inventory, and basic maps used for various 

city festivals and events. Much of the work has 

been taking existing data that has been in dif-

ferent departments and putting it into a stan-

dardized format and centralized repository 

where anyone within the city can find it.”

 Teaming with a consultant, Esri partner 

Hull & Associates, Inc., city planners and the 

South Bend, Indiana, Uses GIS for Brownfields Inventory

GIS department designated the commercial 

corridors they wanted to study for the project 

and began creating attribute categories for the 

database. They identified assets and liabilities 

based on criteria and ranked them, helping the 

city target resources for remediation. 

Managing and Seeing Data

Initially, the scope of the pilot study included 

20,000 parcels for assessment. Today, the proj-

ect has grown to include data for 46,000 par-

cels. The database contains ownership and tax 

information, parcel identification numbers, and 

zoning maps acquired from county records. The 

staff uses GIS to process data that represents 

real-world objects and dynamically links it to an 

on-screen map. When the data in the database 

changes, GIS updates the map to reflect these 

changes. This means that South Bend’s parcel 

and environmental data can be easily main-

tained and kept current for timely reporting. 

 In the early years of South Bend’s GIS de-

partment, much of this information was still 

in paper form and had to be prepared for com-

puter use. Now the city’s database includes 

digitized data about utilities, zones, parcels, 

and so forth. Good data is essential for analy-

sis, and the project team considered data qual-

ity, quantity, source, and completeness when 

compiling data resources from local and state 

government resources. The team also captures 

information at the site that members verify 

and log into the geodatabase, which is a collec-

tion of geographic datasets for use by ArcGIS. 

Inventory, Classification, and Rank

The brownfields project database includes 

structural and environmental data; for exam-

GIS generated a Parcel Redevelopment Ranking map that shows ranking and weighting factors for helping city 
planners prioritize parcels in need of remediation. 
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ple, underground storage tank locations and 

ownership had been previously recorded on a 

spreadsheet. The project team reused this data 

by adding it to the geodatabase and generating 

an underground tank data layer. Numerical 

environmental risk-level ratings were applied 

to each tank location in the geodatabase. Once 

location information is added to the geodata-

base, it is available for analysis. The user runs a 

query and visualizes the result on a map.

 The project team uses various criteria for 

ranking parcels in need of remediation and 

weighting their level for prioritizing reme-

diation. If a property is attached to cross-

referenced environmental data found in any 

of 16 government databases, such as EPA’s 

Resource Conservation and Recovery Act, 

the Comprehensive Environmental Response 

Compensation and Liability Information 

System, and the National Response Centers’ 

Spills and Accidents Database, it is ranked ac-

cordingly. Parcels attached to ecological con-

cerns, such as wetlands with unique and en-

dangered species, are factored into the ranking.

 Additional considerations are classifica-

tions for surface water (flood zones, water 

quality), groundwater resources (potential 

resources, use wells, existing wells, land 

use), general industrial activities (foundries, 

machine shops), and pollution potential. 

Community support is essential. Therefore, 

community acceptance of redevelopment, 

community input on specific properties, city 

and county support of redevelopment, and ex-

isting owner and outside investor interest are 

also ranked and weighted. ArcGIS calculates 

these ranking and weighting factors and gen-

erates a parcel redevelopment ranking map 

that uses a color scale to highlight redevelop-

ment needs.

Support for Economic Development 

and City Services

The site analysis has also been useful for de-

veloping city services, such as adding a fire 

station. However, South Bend also needs to at-

tract business. Large businesses that are pros-

pecting for franchise sites use GIS technol-

ogy to consider a site’s location value, such as 

proximity to target markets, transportation, 

and commercial zoning. Because the city uses 

GIS, it can share data with these investors, 

thereby helping them make their decisions. 

Moreover, the city can support developers 

with their own efforts in applying for remedia-

tion project funds.

More Information

For more information, contact Ann Kolata, 

senior redevelopment specialist, City of South 

Bend (e-mail: akolata@southbendin.gov, tel.: 

574-235-9374). Learn more about urban re-

development with Hull & Associates, Inc., 

at www.hullinc.com. Read about other GIS 

brownfields projects and learn more about 

Esri’s GIS solutions for brownfields manage-

ment at esri.com/brownfields.
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have been cataloged in ArcGIS Online for easy 

discovery along with content published by 

other contributors. In the future, DFG plans to 

use other already-published services, such as 

those from Esri, whenever possible to reduce 

ArcGIS Online Showing Unique Topo Service for California in Grayscale Offered 
by California Department of Fish and Game

continued from page 6

California Department of Fish and Game Implements ArcGIS Server

 In addition to the productivity benefits, the 

ELA has eased budgeting for Ganzenmuller. 

“Some people think that because the economy 

is bad, it’s not a good time to invest in ELAs, 

but when you look at the numbers and the cer-

tainty involved—we are going to need more 

ArcGIS licenses—the program works out in 

our favor,” he says. “ I don’t have to continually 

ask for GIS software-related money; for three 

years, no one is going to hear from me when we 

need more licenses.”

 To learn more about Esri’s ELA programs, 

visit esri.com/ela.

continued from page 2

Salina, Kansas, Staff Use GIS to 
Improve Their Work

the need to develop its own services. 

 Special thanks go to DFG’s server team for 

setup, configuration, and maintenance of the 

Windows servers that host the department’s 

ArcIMS, ArcGIS Server, web server, and data 

storage environments. 

  More information 

about ArcGIS Server 

and the ArcGIS Server 

Image extension is 

available at esri.com 

/arcgisserver. More in-

formation about DFG’s 

GIS services and web 

mapping applications 

is available at www 

.dfg.ca.gov/biogeodata/

gis. Explore ArcGIS 

Online content at  

arcgis.com.
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