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GIS for Food and Agriculture

Solutions for Production, Agribusiness, and Government




GIS Software

Geographic Information System Solutions for Food and Agriculture

Preserving the environment, managing assets, constant overpro-
duction with low prices, changing government subsidies, biotech-
nology, and intense global competition are reasons agricultural
professionals are using geographic information system (GIS) tech-
nology. With increased awareness of geospatial technologies and
its role in society, agriculture bas and must continue to embrace
GIS to adapt to these changing circumstances.

ESRI is committed to seeing the benefits of GIS technology
brought to the food and agriculture industries through successful
implementation from the farm to agribusiness to the governing
bodies that regulate and support the industry domestically and
internationally.

The Role of GIS in Agriculture

Spatial analysis, the study of geographic features, and the relationships
that exist between them can be applied to many areas of the agriculture
industry. By better understanding how features within the landscape
interact, decision makers can optimize operational efficiency and
improve economic returns. Regardless of scale—whether at the farm
field level analyzing crop yield information or across an entire coun-
try—GIS is becoming fully integrated and widely accepted for assisting
government agencies to manage programs that support farmers and
protect the environment.

ESRI Supports Agriculture and the Food Industry

ESRI manufactures the undisputed GIS platform of choice throughout
the global agricultural community. Since geospatial technologies are
relatively new to the food and agriculture industries, a need for stan-
dards exists. The ESRI® GIS open architecture and interoperable plat-
forms comply to the vast majority of modern technology standards. For
this reason, the growing ESRI food and agricultural community has the
ArcGIS™ platform in common, letting society evolve standards for food
and agriculture. It provides the user with the capability to integrate
spatial and tabular data for improving the management of agricultural
data sets. Its integrated approach, flexibility, consistency, scalability,
and advanced analytical capabilities encourage multi-issue thinking and
provide a method to gain additional returns on previous investments in
both data and advanced technologies.
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ESRI GIS Solutions for
Food and Agriculture
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The ArcGIS software suite offers industry-leading GIS tools that provide scalability
and performance for deployment for the farm desktop, multinational enterprise,

andy/or government.



GIS for Production Agriculture

ArcPad in the field

Statistical soil sampling

Agriculture GIS Application in the Field
Combining agronomic and economic data sets
Field data interpolation

Decision support for farm management

Farm asset allocation

Field input reporting

Regulatory compliance

Subsidy claims

GIS offers farmers various data management opportunities to
analyze ways to increase production, reduce input costs, and
manage farmland efficiently. From handheld computer mapping
in the field to the scientific analysis of production data at the
farm manager’s office, geography plays a part by tying together
disparate data that was previously never brought into one com-
puting environment for analysis.

Data Collection in the Field

Farmers have great insight into how to best manage a farm’s
assets. While never being able to replace such expert knowledge,
technology is certainly able to assist in the planning and imple-
mentation of important decisions related to farm management.

In order to make the best decision, farmers need to have the
most information at hand, often in the field. Now, new technol-
ogy in computing allows the farmer to take the power of GIS into
the field. ArcPad™ software can be used on handheld computers
in the field for the creation, visualization, and querying of data.
Analyzing the data lets the farmer map relevant information such
as crop stress from pest infestations, nutrient deficiencies, and
water shortages.

Desktop Data Analysis and Interpretation Using
ArcGIS

Comparing different layers of agronomic information simultane-
ously is often enough to identify relationships that exist between
seemingly unrelated data types. An example would be the
location of weeds within a field and historical crop rotation data.
Applying sound or advanced geostatistical tools to the farm
operator’s geospatial data results in optimum yields and lowest
crop input investment. Identifying this spatial relationship sup-
ports better decision making for improved management or field
treatments using variable rate technology (i.e., only applying field
inputs where necessary), saving costs and reducing environmental
impact.




GIS for Agribusiness

ESRI offers a scalable enterprise GIS solution that delivers improved information
distribution between departments within an organization using multiple software
products. ArcGlIS, ArcSDE™, ArcIMS®, and ArcLogistics™ Route are fully compatible
and can be connected via a company network.

GIS-Based Asset Management for Agricultural Businesses

Crop input manufacturers use spatial demographics and market demand models
based on existing sales information and factors of influence to predict future
manufacturing and marketing requirements. An underlying principle of successful
business is acquiring knowledge related to the whereabouts of assets and demands,
analyzing this information, and using it to provide an optimized strategy to deliver
where existing and future business opportunities are located.

Businesses that have implemented GIS are benefiting from increased supply chain
efficiencies through linear network functionality. Reduced product storage times,
better delivery routing and scheduling, and up-to-date asset management all work
to release asset investments and return profits faster.

Using GIS in the Food, Feed, and Fiber Processing Industry

Out of necessity, processing companies manage their operations in fine detail by
contracting farmers for delivery of specific quantities on specific dates. This man-
agement aims to reduce surplus processing assets or market demand that outstrips
production capacity.

Business models that are built containing natural phenomenon, without consid-
eration of variations outside of the control of normal production practices, are
significantly at risk. The food industry is no exception and frequently suffers as a
result of disease, climate, and drought. Understanding of these potential risks is
based on statistical analysis of historical information in a spatial or location-specific
context. The Geostatistical Analyst extension provides agribusinesses with the tools
to calculate these risks and better forecast any eventualities when they do occur.
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ArcLogistics Route work order planning tool

Asset location and network routing optimization
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Product distribution network

Agribusiness GIS Applications

Distribution, routing, and real-time inventory
management

Crop identity preserve

Risk assessment for agricultural insurance
premiums and measuring areas under claim

Location-based, targeted marketing demo-
graphic campaigns

Local and regional business development



Implementing GIS in
Government

Federal, state, and local agricultural agencies have a broad
responsibility to a wide range of seemingly disparate groups. All
the way through the food supply chain from farmer to consumer,
agricultural ministries and institutions collect, collate, manage,
and disseminate information. These activities will increase with
growing public awareness of farming practices and the resultant
legislation. If there is a common theme in new efforts to better
manage agriculture, it is communication, not only internally but
also between government and consumer.

Regulatory Compliance Programs for Crop
Nutrients, Pesticides, and Manure

Crop inputs take many forms, but pesticides, manure, and phos-
phates are most hazardous to the environment. For this reason,
state agricultural agencies must carefully manage and control
pesticide applications to achieve an acceptable balance between
the economic interests of the farming community and health con-
cerns. Regulations on pesticide use vary from state to state, but
all states require information to be collected and disseminated.
Such information includes which, how much, and where pesti-
cides have been applied. Since much of this information is tied to
a discrete land parcel unit or field, it can be stored and accessed
spatially. By storing this information, a GIS allows state officials
to electronically manage initial permit application, monitor water
quality, and control point source pollution events.
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Disease Tracking, Pest Detection, Monitoring, and
Control

Integrated pest management relies on accurate data related to
the quantity and location of pests within a county. Using insect
traps and field observations, government entomologists highlight
areas where agricultural pests are apparent and recommend
remedial measures. Whether on handheld units running ArcPad
or the office desktop with ArcView®, GIS plays an important role
in data collection, interpolation, and analysis. Using ArcIMS, gov-
ernment officials can send up-to-date information on pest loca-
tions, areas of potential risk, and recommendations for eradica-
tion. A public Web site allows users to obtain real-time informa-

tion, including maps of current pest outbreaks, that assists them
in reducing disease contagion and its impacts.

Agricultural Subsidy Administrative Procedures
Facilitated by GIS

Producers in many countries rely heavily upon subsidy payments
to assist in maintaining viable commercial operations. Annual
operational costs for such programs are huge, and methods to
improve efficiency by even 1 percent can have improved eco-
nomic benefits.

Subsidy claims have four distinct phases. The farmer first needs
to be provided with the necessary information if the application
is to be processed smoothly. Forms are then completed and sub-
mitted to the claims office. The claim is processed and verified,
sometimes using satellite imagery but more often using field
inspectors. Once the verification is complete, subsidy payments
are released.

Web-enabled GIS facilitates this work order flow process. Gov-
ernment agencies can now reach an increasing group of agri-
cultural subsidy claimants via the Web. Subsidy applications can
be completed online using ArcGIS technology. Fields are often
the land unit most associated with claims, and by using ArcIMS
technologies, farmers will be able to locate their field on a map
service and fill in the details directly online.

Agriculture Government Uses of GIS
Rural development

Food label licensing

Agricultural census

Food safety inspection and permitting
Extension services

Agricultural alternatives

Property tax appraisal and collection



ArcGIS

Tools for Agriculture

ArcGIS is a family of software products that forms a complete
geographic information system for the fully integrated land infor-
mation agency or a stand-alone system for the individual farm.
ArcGlIS is built on open, recognized standards and fully integrates
with IBM® DB2®, Informix®, SQL Server®, and Oracle® RDBMS.
ArcView, ArcEditor™, and Arcinfo™ comprise the ArcGIS Desk-
top, while ArcSDE and ArcIMS make up the application services
products.

ArcView

ArcView is an exceptional stand-alone desktop GIS product, as
well as the entry point into ArcGIS, and provides core mapping
and GIS functionality. ArcView provides geographic data visual-
ization, query, and analysis of most factors affecting agriculture
land and improvement value. Land use, soil, and flood maps

are just some of the geographic data that can be combined with
parcel maps in ArcView to establish, adjust, and defend values for
an area.

ArcEditor

ArcEditor includes all the functionality of ArcView and adds the
power to edit topologically integrated features in a geodatabase
or coverage. Other functionality includes support for multiuser
editing, versioning, custom feature classes, feature-linked annota-
tion, and advanced data types and geometry such as survey mea-
sures and coordinates. ArcEditor, with its advanced, easy-to-use
drafting tools, is the ideal solution for multiuser enterprises.

ArcInfo

Arcinfo is the complete GIS data creation, update, query, pro-
duction, and analysis system. It includes all the functionality of
ArcView and ArcEditor and adds advanced geoprocessing and
polygon processing as well as the classic Arcinfo applications

and capabilities, such as Arc, ArcPlot™, and ArcEdit™, that make
ArcInfo the de facto standard for GIS. Land records agencies find
ArcInfo to be the complete GIS for converting and adjusting data
from other departments, as well as state and national agencies,
into their information.
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ArcGIS Extensions

The architecture of ArcGIS supports a series of extensions, which dramatically

extends the functional capabilities of the ArcGIS Desktop products for agriculturists.
One of the key features of the ArcGIS extensions is that they operate seamlessly with
ArcGIS Desktop software. This significantly reduces training, operating, and acquisi-

tion costs.

ArcGIS Spatial Analyst

ArcGIS 3D Analyst™

ArcGIS Geostatistical Analyst

ArcPress™ for ArcGIS

MrSID® Encoder for ArcGIS

ArcGIS Survey Analyst

Advanced spatial analysis using raster and vector
data.

Three-dimensional visualization, topographic
analysis, and surface creation.

Statistical tools for data exploration, modeling,
and advanced surface generation.

High-performance printing using a graphics
metafile rasterizer that improves color output
control and printing speed.

Produce and mosaic MrSID images from input
images up to 500 MB.

Direct utilization of survey measurement and coor-
dinate data gathered by field survey instruments.
Added Survey Analyst functionality allows survey
measurement data to participate in the spatial
adjustment of boundary data while maintaining
the integrity of the original measurements.
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ArcGIS Servers

ArcSDE

ArcSDE is the gateway for GIS data in an agriculture geospatial DBMS.
ArcSDE enables an organization to move from the traditional approach of
managing collections of geographic data files to an integrated environment
in which all spatial data is modeled and managed as a continuous database
in a DBMS. ArcSDE provides support for storing and managing all raster
data formats supported by the ArcGIS Desktop applications. ArcSDE serves
data directly to the ArcGIS Desktop products and through ArcIMS to a vari-
ety of lightweight Internet clients for both Internet and Intranet applications.
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ArcIMS

ArcIMS is the foundation for distributing and disseminating GIS data on the
Internet. ArcIMS enables a common foundation for the exchange and shar-
ing of resources by providing a collaborative environment for food and agri-
cultural organizations to share information. ArcIMS works with a variety of
clients including ArcGIS Desktop products, ArcExplorer™, ArcPad, and Web
browsers. ArcIMS has proven very popular for providing public access to GIS
data maintained by various departments. Ready access to this data by the
public as well as intensive users of geospatial data, such as the real estate
industry, has resulted in significant savings for public service departments.

Mobile GIS

ArcPad

ArcPad software is a mobile GIS technology for field data collection and
verification. ArcPad provides database access, mapping, GIS, and GPS
integration to users in the field via handheld and mobile devices. The ability
to take a portion of the agricultural geodatabase into the field, verify or edit
the data, and then return the data to the geodatabase without additional
: processing is measurably increasing the efficiency of field consultants, farm-
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How to Implement Your GIS

Data Requirements

Well-managed and documented databases are essential for successful GIS implementations. Data in mapped, image, and tabular form can
be obtained from many sources. Agricultural departments may have the data already, find the data they need on the Internet, purchase
data, or create their own data. Specific projects require specialized data that can be converted into a geographic format. Much data can
be geocoded (i.e., given a locational value through an address, ZIP Code, or the like).

Data Format Typical Information Source
Raster Digital elevation model, crop type Satellite imagery and aerial
classification, land use change photography, orthophotos

analysis outputs

Vector Roads, cadastre, cultural features, Free or commercially available
field boundaries from vendors and other agencies,
in-house data captured through
scanning maps or field GPS

Tabular Pesticide application records, Existing databases, field verification,
tax records geocoding

GIS can combine any or all data types. The value of a GIS is its ability to combine data visually and analytically.

Hardware

Advances in computer hardware technology mean new options for agricultural GIS. Which option you select depends on many factors
including the scale of the GIS implementation, the budget allowed, and the technical ability of the staff that will administer it. Options
range from mobile devices, desktop computers, and workstations to centralized servers.

Scale Typical Hardware Associated GIS Typical Function
Software

Handheld PDA or ArcPad Field data collection,
Mobile laptop with Windows® updating, and

or Windows CE verification

Windows NT®/XP/2000 ArcView, ArcGIS Data browsing, public
Desktop extensions and clerical access to

GIS data

Windows NT/XP/2000 ArcView, ArcEditor, GIS analysis, geopro-
Workstation with increased processing ArcInfo, ArcGIS cessing, and database

speed and disk capacity extensions maintenance

Windows or UNIX®, ArcSDE, ArcIMS Shared database support
Server possibly with multiple and Internet map services

CPUs



ESRI Resources Available to the Agriculture Industry
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Free CD Offer Inside
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Training and Consulting

GIS Solutions for the Farm and Agribusiness

This CD shows you solutions using GIS for those who work in the agri-
cultural industry. Whether you are a farmer, research analyst, or crop
manager or own an agribusiness, you will learn how GIS optimizes your
operations.

Request a copy online at http://gis.esri.com/emails/ag_cd.cfm.

ESRI GIS Solutions for the Government in Food and
Agriculture

The new ESRI GIS Solutions for Agricultural Government CD-ROM pro-
vides ideas and examples of where GIS is currently or will be used in state
and local agricultural government activities. In addition, the CD contains
free evaluation software, digital data sets of the United States, video
presentations of ESRI software, recommended software configurations,
and explanations about how a GIS can be implemented within a state or
local government office.

Request a copy online at http://gis.esri.com/emails /ag_gov_cd.cfm.

Planning is essential to creating a successful GIS facility, starting with an understanding of the GIS business objectives and requirements.
ESRI supports implementing an agricultural GIS through its Virtual Campus course named Planning for a GIS. The first module of this

course is free and may be found at http://campus.esri.com.

This Virtual Campus course was created by Roger Tomlinson, Ph.D., one of the world’s most recognized authorities in GIS. This course lays
out a proven planning methodology applicable for departmentwide or enterprisewide GIS projects.

ESRI Professional Services has more than 30 years of application development experience in creating a plan of implementation for govern-

ment departments.

Web Site

For further information about how GIS is used in the food and agriculture industry, visit us online at www.esri.com/agriculture.
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For more than 30 years ESRI has been helping people manage and analyze geographic information. ESRI offers a framework for implement-
ing GIS technology in any organization with a seamless link from personal GIS on the desktop
to enterprisewide GIS client/server and data management systems. ESRI GIS solutions are flexible and can be customized to
meet the needs of our users. ESRI is a full-service GIS company, ready to help you begin, grow, and build success with GIS.

Corporate Regional Offices
ESRI ESRI-Minneapolis
380 New York Street ESRI-Olympia 651-454-0600

Redlands, California 360-754-4727 , ESRI-Philadelphia
ESRI-St. Louis 610-337-8380
92373-8100, USA -337-

636-949-6620
Telephone: 909-793-2853
Fax: 909-793-5953

ESRI-Boston
978-777-4543

For more information

on ESRI, call
- - - ESRI-Washington, D.C.
1-800-447-9778 35009518
(1-800-GIS-XPRT) N

or contact an ESRI reseller near you.
ESRI-California

909-793-2853

ESRI-Charlotte

Send e-mail inquiries to
704-541-9810

info@esri.com
ESRI-Denver
Visit ESRI's Web- page at 303-449-7779 ESRI=San Antonio
Www.esri.com 210-499-1044
International Offices
Outside the United States, Australia Germany and Switzerland [taly Singapore
contact your local ESRI distributor. 613-9867-0447 49-8166-677-0 39-06-406-96-1 65-742-8622
ictri 41-1-360-2460
For the number of your distributor, Belgium/Luxembourg Korea Spain
call ESRI at 909-793-2853, 32-2-460-7480 Hong Kong 82-2-571-3161 34-91-559-4375
ext. #1235, , 852-2730-6883
or visit our Web site at Bulgaria Netherlands Sweden
www.esri.com/international 359-2-964-0850 Hungary 31-10-217-0700 46-23-755-400
361-428-8040 )
Canada Poland Thailand
416-441-6035 India 48-22-825-9836 66-2-678-0707
91-11-620-3802 o
France Portugal United Kingdom
33-1-46-23-6060 Indonesia/Malaysia 351-2-1-781-6640 44-1296-745-500
62-21-570-7685 _
603-7874-9930 Romania Venezuela
40-1-231-13-81 58-212-285-9394
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