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Plan For The Day — USAIN Pre-Conference GIS Workshop

* Welcome and Introductions 8:00 — 8:15

* The fundamentals of GIS 8:15-9:15

» Data sources and Web Mapping Services 9:15 - 10:00
* Break 10:00 — 10:30
* Demos and Exercise 10:30 — 11:30
* Agricultural Applications 11:30 — 11:45
» Questions/final thoughts/wrap up 11:45 -12:00
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Introduction to Geographic Information Systems:
Basic Elements and Concepts
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Geographic Information Systems (GIS) Elements and Concepts

What is GIS?

A collection of computer hardware, software,
data, methods and people used to capture,
store, manage, manipulate, analyze, and
display all forms of geographically referenced
information.
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Geographic Information Systems (GIS) Elements and Concepts

A GIS combines layers of information about a

place to enable a better understanding of that
place.

Customers "™
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Geographic Information Systems (GIS) Elements and Concepts

How a GIS Works

Database: Not easy to interpret
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Geographic Information Systems (GIS) Elements and Concepts

low a GIS Works

Visualization: “Worth a thousand words”
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Geographic Information Systems (GIS) Elements and Concepts

What i1s NOT GIS?

* GPS (Global Positioning System)

* A Map (paper or digital)
- Maps are often a product of a GIS
- A way to visualize the analysis

* A software package
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Geographic Information Systems (GIS) Elements and Concepts

Three Views of GIS

1) Database View: database for storing
and managing information.

Geoprocessing
2) Analysis View: a tool for finding B
answers to questions. -] B -
- Models
3) Visualization View: a tool

Geovisualization Geodatabase

for creating maps.
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Geographic Information Systems (GIS) Elements and Concepts

GIS Functions

Capture:

Store:

Query:

Analyze:

Display:

Output:

“Getting the data in”. Digitizing hardcopy, integrating GPS points, import
from vendors, clearinghouses or government sources.

Raster and Vector formats
Ability to extract info about features — either directly on the map (by clicking) or by
querying the database table for a value (ex: counties with a population > 1 million) with a

simple SQL statement.

3 groups of analysis
1. Proximity: how close or far one feature is to another.

2. Overlay: different layers of information and how they interact/relate.
3. Network: Finding the best route from point A to point B.
Show results visually! The ability to view tabular data in graphical form (on a map).

Multiple output formats for sharing data and information: new derived data, images, paper
maps, web mapping services, reports, map files (.mxd’s to share from desktop to desktop).
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Geographic Information Systems (GIS) Elements and Concepts

How to use a GIS (6 ways)

1. Mapping where things are
2. Mapping quantities

3. Mapping densities

4. Finding what'’s inside

5. Finding what's nearby

6. Mapping change
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Geographic Information Systems (GIS) Elements and Concepts

Mapping where things are

Mapping where things are lets you find places that have the features you
are looking for.

* Find Features
 Find Patterns

Map of the locations of
earthquake shaking
hazards: This information
Is essential to create and
update building codes used
in the United States.
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Geographic Information Systems (GIS) Elements and Concepts

Mapping quantities

People map quantities, such as where the most and least are, to
find places that meet their criteria or to see the relationships

betwee n Iaces I Fewer than 1000 (86)
p . I 1000 - 2000 (137)
iz I 2000 - 4000 (151)
" 4000 or more (72)

No clinically active pediatrician (332)
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Geographic Information Systems (GIS) Elements and Concepts

Mapping densities
While you can see concentrations by simply mapping the locations of

features, in areas with many features it may be difficult to see which
areas have a higher concentration than others.

SR = Lapers
= Rivers an d Streams
I Rivers an d Streams
B States

(|

=] Census Tracts 2000

FOPOO_SOMI

[]00-157.0
[]157.1-149339
[11454.0- 36564
[ 3656.5 - 76398
[ 7633.9-175185
B 17518.6 - 353089
N 35309.0 - 60019.2
W G0019.3 - 244464.8

=l Ocean Background
I Ocean
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Geographic Information Systems (GIS) Elements and Concepts

Finding what’s inside
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Geographic Information Systems (GIS) Elements and Concepts

Populations exposed to Flood Risk " +E
in the Lower Mekong River Basin

Finding what’s e
nearby et L 4

Find out what is occurring
within a set distance of a
feature by mapping what
IS nearby.

Thailand

Legend
O MagorCises
[ country Boundanes
Flood Risk x Population [
Value N

.mg‘- 1.000000

Low - 0000000

A

[u 125 25 50
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Geographic Information Systems (GIS) Elements and Concepts

Mapping change

Map the change in an area to anticipate future conditions, decide on
a course of action, or to evaluate the results of an action or policy.

. gl I Agricuiture
uuuuu b = i
o : 0 N = - T Wettand
[ vining
[ Cpentand
[ Recreation
Residertial Housing
Salt Wetland
I commerciaindustrial
[ urban open [
I ransportation
Waste Dispasal
I viater
Bl voosyPeremial |

1951 Barnstable LLand Cover

Losing Cape Cod
%" Principal Investigater Thorwas Stone tstone@whae, g
4 ' MacConnell Land Use - MassGIS (hitp:fwmenw state. mansdngi s massgis htm)
Apgregsied October, 2003 - The Woods Hole R eeearch Center

1999 Barnstable Land Cover

Losing Cape Cod
™ Principal Investi gator: Thomas Stone telone@wircorg
4 *" MacConnell Land Use - MassGIS (htlp v state ma nsimgismassgis him)
Agpreganed Ociober, 2003 - The Woods Hole Research Cener
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Geospatial Data Types and Formats

Estimates are that 80% of all data
has a spatial component

 Data from most sciences can be
analyzed “spatially”
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Geospatial Data Types and Formats

Geospatial Data Are ...

Digital representations of real-world features that:

* describe objects and relations among them
* iInclude spatial reference information
 contain both geometric and thematic data

« come in many different formats

 support a wide range of applications

« offer more flexibility than hardcopy maps
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Geospatial Data Types and Formats

Spatial and Attribute Data

The basic data types in a GIS reflect traditional data found on a map.
GIS technology utilizes two basic types of data.

« Spatial data:
describes the absolute
and relative location of
geographic features.

Aitdbutes of dil_cnty
jecND NAME | STATE_NAME| FIPS

2552 Bayfield Wisconsin LI
4718 Douglas Wisconsin he031
H . 4718554 | Ashland Wisconsin hh003
.
Att rl b u te d ata 47185595 | Iron Wisconsin h5051

18596 Vilas Wisconsin 125
97 | Washbum Wisconsin K129
Sawyer Wisconsin Bh113

Describes characteristics of the
spatial features. These characteristics

T I

H H ' ' H 4718559 | Bumett Wisconsin RR013
can be quaptltatlve and/or gualitative in P e YRS hregs
nature. Attribute data is often referred to 4718601 |Florence | Wisconsin 55037

4718602 | Price Wisconsin RR09G
as tabular data. 4718603 |Oneida Wisconsin 55085
4718604 | Marinette Wisconsin Re07S
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‘ Geospatial Data Types and Formats

Formats: Raster and Vector
= Vector formats

o Discrete representations of reality

= Raster formats
o Use square cells to model reality

Reality
(A highway)
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Geospatial Data Types and Formats

Raster examples

* Orthophotography

* Digital elevation models (DEM)
* Digital raster graphics (DRG)
 Satellite imagery

* Grid (ArcGIS)
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Geospatial Data Types and Formats

Vector examples

Cities (points)

g

Roads (lines)

Census Block Group
boundaries (polygons)
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Geospatial Data Types and Formats

Common GIS files

.shp — Shapetile (ESRI) tif (TIFF/GeoTIFF)

.mif — Maplnfo .dem (Digital Elevation Model)

.dwg — AutoCAD drawing SDTS (Spatial Data Transfer Standard)
.dxf — AutoCAD exchange

.dgn — Bentley Microstation File Geodatabase (.gdb)

.00 — ArcINFO export (ESRI)

Personal Geodatabase (.mdb)
(ESRI coverage)
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Geospatial Data Types and Formats

The Shapefile (an open format)

=) StGenAl_D02.dbf - database (attribute table of descriptive elements for each feature)
#|stGenAl_D02.prj - projection information (coordinate/spatial reference system)
StGenal_D0O2.sbn - part 1 of the spatial index of features

StGenAl _D02.sbx - part 2 of the spatial index of features

StGenAl_D02.shp - feature geometry for each shape

StGenal_D02.shx - index of feature geometry

The essential 3 needed to draw the shapefile correctly: .shp; .shx; .dbf
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Projections and Coordinate Systems

Projections

» The best model of the earth would be a 3-dimensional solid in the same shape as the
earth. (i.e. a globe).

» Globes have several drawbacks:
- Globes are large and cumbersome.
- They are generally of a scale unsuitable to the purposes for which most maps
are used.
- Usually we want to see more detail than is possible to be shown on a globe.

« Standard measurement equipment (rulers, protractors, planimeters, dot grids, etc.)
cannot be used to measure distance, angle, area, or shape on a sphere, as these tools
have been constructed for use in planar models.
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Projections and Coordinate Systems

Projection surfaces (i.e., cylinders, cones, and planes) form the basic types of projections

Peter H. Dana 2004

Conical Projection Surface

1. Standard parallels are where the cone
touches or slices through the globe.

2. The central meridian is opposite the
edge where the cone is sliced open.

3. Conic projections are used frequently for
mapping large areas (e.g., states, large
countries, or continents).

Planar Projection Surface

1. Different orthographic projection parameters:

Pélxér Eq&aibrial Oﬁﬁéue

Cylindrical Projection Surface

1. The most common cylindrical projection
is the Mercator projection, which is the
basis of the UTM (Universal Transverse
Mercator) system.
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Projections and Coordinate Systems

Although many different map projections exist, they all introduce
distortion in one or more of the following measurement properties:
» Shape

* Distance

* True Direction

* Area

There are names for the different classes of projections that minimize
distortion:

» Those that minimize distortion in shape are called conformal.

» Those that minimize distortion in distance are known as equidistant.

» Those that minimize distortion in area are known as equal-area.

» Those minimizing distortion in direction are called true-direction projections.
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Projections and Coordinate Systems

* Once map data are projected onto a planar surface, features must be referenced by a planar
coordinate system.

* The geographic system (latitude-longitude), which is based on angles measured on a sphere, is
not valid for measurements on a plane.

+ A Cartesian coordinate system is used, where the origin (0, 0) is toward the lower left of the planar
section.

» Coordinates in the GIS are measured from the origin point. However, false eastings and false
northings are frequently used, which effectively offset the origin to a different place on the
coordinate plane. This is done in order to achieve several purposes:

- Minimize the possibility of using negative coordinate values (to make calculations of
distance and area easier).

- Lower the absolute value of the coordinates (to make the values easier to read,
transcribe, calculate, etc.).
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Projections and Coordinate Systems

The two most common coordinate/projection systems in the USA are:

» State Plane

- The state plane system includes different projections for each state, and frequently different
projections for different areas within each state.

-The State Plane system was developed in the 1930s to simplify and codify the different
coordinate and projection system for different states within the USA.

* Universal Transverse Mercator (UTM)

- A particular subset of the transverse Mercator is the Universal Transverse
Mercator (UTM) which was adopted originally by the US Army for large-scale
military maps.

- In the UTM system, the globe is divided into 60 zones between 84 S and 84 N,
most of which are 6 wide. Each UTM zone has its own central meridian and
spans 3 west and 3 east from the center of the zone.
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Geospatial Data Collections

Geospatial Metadata

GIS metadata Standards

* Purpose:
- Describe the content, quality, condition
- Help users locate and understand data

e Use:
- Maintain organization’s investment
- Provide information to clearinghouses
- Provide information for data transfer
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Geospatial Data Collections

Geospatial Metadata — sample FGDC record

Dane County (WI) Digital Orthophotography

Metadata also available as - [Questions & Answers] - [Parseable text] - [KML]

Metadata:

Identification Information
Data_Quality Information

Spatial Data Organization Information
Spatial Referenice Information
Entity_and Attribute Information
Distribution_Information

Metadata Beference Information

Identification_Information:

Chtation:
Citation_Inform
unty Land Information Office
T‘ Digital Orthophoto graphy
e Madizon, W1
L ounty Land Information Office
Description:

Abstract:
The orthophotos are a raster data set derrved from 1:31.680 scale aenal photography that was flown i the
spnng of 1993 It was flown to provide full l-meter coverage of the county, replacing the 2-meter USGS
digital orthophoto quarterquad mapping that covered only part of the county. The data are divided into 33
township-based data sets.
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GIS Software

ArcGlIS

* One suite with
three applications

* ArcGIS capabilities vary
depending on license type oy
i i . : B
-ArcView, ArcEditor, Arcinfo S by ESRI" | R § oo ot

R SRR copyright laws as
P o described in the About
K- R box.
. RS
— —
o LS /
(' /

S Copynght © 1989-2002

~— ESRI. All Rights - & : . SRI. Al Rights
T - “~ (Y Reserved. This ; I Reserved. This
v ; . Be  program is protected by 88  program s protected by
G’s by ESR’ e f U.osg. and International G’s by ESR’ o 5 5? and |,femgnong 4
- - CFRME  copyright laws as — R— oy B copyright lawe as
75 : described in the About AR ' ) B NS sescribed i the About
& box. 3 ¥ N box.
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GIS Software

With ArcCatalog, you can view GIS data holdings, preview
geographic information, view and edit metadata, and work with

E sz

i S | tables.

GIS by ESRI'

ArcMap is the desktop application for all map-based tasks
including cartography, map analysis, and editing. ArcMap allows
-| you to: Visualize data, Create maps, Solve problems, Present

-| analysis & Develop results

ArcToolbox is an application containing many GIS tools used
, for geoprocessing as well as file conversion, manipulation, and
PR - | editing.

e by ESRI" |
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GIS Software

® _Untitled - ArcMap - ArcInfo

J File Edit Eiewert Selection Tools Window Help /V“Editor" TOOI Bar

J Editar = | > |’ : Hew Feature = | Tarast | [=] |,ﬁr” (= |K |- ‘
JDEH§|‘%‘E><|““| |NI_|@|k9.‘ Spat|aIAnaIystv| Layerl j f)@l|
1= @ =
=} A\ ”
» Add Data” Button Add or remove tool bars
& ~_ "Standard” Tool bar with the "View/Toolbars”
| o /l down men
: Tools” Tool Bar e enu
L&
Tabl >
able i
" Map Frame
Of - P
Contents |~
Layout Frame/Map Frame/Refresh
Dispey [Sorcs] A __—~"Drawing” Tool Bar L
Jgrawing' *m|D'A'£|I.ﬁ.rial JI1UJBIH|E'&'£';'|
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Geographic Information Systems:
Agricultural Applications

Part |. Data Sources and Web Mapping Services

THE ARTHUR H. ROBINSON
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Agricultural Applications — Part |: Data Sources and WMS

USDA — Census of Agriculture:
http://www.agcensus.usda.gov/Publications/2002/index.asp

United States Department of Agriculture

{Take the Census | Aboutthe Census | Newsroom |17l Help | ConlactUs |

: You are here: Home / Publications / 2002
Search the Census

B E A 2002 Census Publication

Census Quick Stats (Ag statistics for U.%., state, and county)

NASS home

Advanced Search ' Related Information

Search Tips
= 2002 Report Forms &
Census Years [Us. - state Instructions
v 2007 Cansus = Report Form Guide
. a " . = Dates for Ag C Ru ri
b 2002 Cansus Geographic Area Series Publications masior Ag census Repor=
= Frequently Asked Questions
b 1997 Gensus i
2002 U.S. Summary and State Reports = ) I ]
b 1882 Cansus = U.5. by Table = All States by Table © C-FARE Review of the 2002

Census of Agriculture
b Histarical Years

2002 State and County Reports

Census by State

Select a State ~

Census by State

To view 2002 Census of
Agriculture material by state,
select a state below.

Select a State v

= State Level by Table = All Counties by State by Table

Outlying Areas

American Samoa PDF

Puerto Rico Text | PDF | CSV
profiles by Municipios

Commonwealth of the Northern Mariana Islands PDF
Guam PDF
Virgin Islands PDF

Specialty Products and Special Studies

Minority and Women Principal Operators: 2002 and 1997
Profiles: State & County

U.S. Agricultural Atlas Maps

Quick Facts

Ranking: Market Value Ag Products

American Indian Reservations Text | PDF | CSV
Farm & Ranch Irrigation Survey

Census of Aquaculture - revised 2/7/07
Demographics of U.S. Farm Operators
Operators by Race Text | PDF | CSV

New England Region | State

Historv of the 2002 Census of Aariculture

Media Help

To view PDF files you must
have Adobe Acrobat Reader
installed on your computer.

Click here
to respond online to
the 2007 census,
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Agricultural Applications — Part |: Data Sources and WMS
USDA — Census of Agriculture

http://www.nass.usda.gov/research/atlas02/atlas-info.html

Market Value of Agricultural Products Sold %
-L___—-ﬁ__\\___:h
Walue of Sales . \\
gricultural Chemicals Used \\\

(g @ Intemet #100%
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Agricultural Applications — Part |: Data Sources and WMS

NRCS Geospatial Data Gateway: http://datagateway.nrcs.usda.gov/

(see FAQ

GetData Login Check Order Status Maps News FAQ About

+ Natural Resources Conservation Service +
+ Farm Service Agency +
| + Rural Development +

The Geospatial Data Gateway
the one stop source of provides One Stop Shopping for natural
natural resources data resources or environmental data at anytime, from

anywhere, to anyone. The Gateway allows you
to choose your area of interest, browse and
select data from our catalog, customize the
format, and have it downloaded or shipped on CD
or DVD.

SYSTEM STATUS

MONDAY, 1-28-2008 7:30AM MST
All NAIP and CLU products are currently
unavailable due to issues at the data provider.

All soils products are temporarily unavailable.
They should return Monday 28-Jan-08.

Effective 13-DEC-06, JRE 1.5 (or higher) is
for Step 1 and 2. The JRE can be
+ downloaded and installed here. In addition,
+ see FAQ #2 on how to configure your

browser.

Data Gateway

Minimum Requirements: Microsoft Internet Explorer 5.5 or Netscape Communicator 4.76 with Java enabled.

THE ARTHUR H. ROBINSON ('_,)
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Agricultural Applications — Part |: Data Sources and WMS

USGS — The National Map http://nationalmap.gov/

@ Tie National Map

Map Information | Help

Jmﬂﬂﬂ'g

W W W T ¥ ¥ S

.

'\ ZTUSGS , &
r —— ! { Fet _ Refresh Map

85° 4817 7621107 ! T6KEK 3166356177 (VADES)
Partners: USGS | NOAA|USGS Mineral Resc ram e
(N &C)IWEI?\::nmenh[’m D2
UUS. Department of the Interior

| Cont
MummMmmmMMﬂwumMﬁmmmwm
Privacy Statement | Disclaimer | FOIA | Accessibility
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Agricultural Applications — Part |: Data Sources and WMS

The National Wetlands Inventory “Wetlands Mapper”
http://wetlandsfws.er.usgs.gov/NWl/index.html

U.S. Fish & Wildlife Service
Division of Habitat and Resource Conservation

Wetlands Geodatabase

Providing Wetland Information to the American People

Wetlands Digital Data

Wetlands Mapper fj
Download Wetlands Data m':-
Wetlands Mapper Wetlands Digital Data Gole 7|

Information

Introduction

Layers and Metadata
History and Changes

Map Creation and Mapper
Display

Wetlands Codes

OGC Web Map Service
Disclaimer

Supplemental Information
MGD Info Quality Guidelines
Aftribution and Verification
Tools

Mapping Information
Product Summary
Wetlands Definition and
Classification

Data Limitations and Used
Confributed Wetlands Data

Regional Map
Information

NWI Regions and Contacts
NWI Status Information
Cooperative Distribution
Centers

Wetlands Information
Wetlands Information
Homepage

Status and Trends

Build, search, query, and download
custom digital maps and data in the area you
choose:

Go to the Wetlands Mapper
Download Wetlands Digital Data

New! Viewing Wetlands data layers with Google Earth

Digital data available on this site represent the latest, most accurate
information availabie from the U.S. Fish and Wildlife Service's National
Wetlands Inventory. These data are also available on The National Map.

4.3 The Nations! Map TIRSTGOV

hittp://wetiands.fws.gov/ # € Internet £100% -

06
‘:‘ www.geography.wisc.edu/maplib/

L/
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Agricultural Applications — Part |: Data Sources and WMS

USGS — Seamless Data Distribution System

http://seamless.usqgs.gov/website/Seamless/

The National Map Seamless Server (getuntostatoae) Iutorial |

—
© 1Ry,

| Scale Information

out
Scale ~ 1:31,707,475

Display Iann\nsd

) Places (Names)
Layer Extent
Structures

) Transportation
Boundaries
Hydrography
Orthoimagery

) Land Cover

) Elevation

E=

Done
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Agricultural Applications — Part |: Data Sources and WMS

Geodata.gov — Multi-agency geospatial data clearinghouse

(Federal Geographic Data Committee) http://gos2.geodata.qgov/wps/portal/gos

(Also called “Geospatial One-Stop” or “GOS Portal”)

» Data from federal, state and local agencies is published here in a variety of
formats from downloadable data to web mapping services

P TS | bUs - Leospdlal Une sLop | |

gecdatagov

U.S. MAPS & DATA

n . s
* %alr One Stop for Federal,

A State &-Local Geographic Data”
i > =t

..

Search geodata.gov

Search Results My Geography

=T Where: (Geographic Footprint, e.g. Harrison, NY)
| Refine Search H Reset H Download Results | ‘ ‘ |Find| | More... ‘ | Reset ‘

Selected Types Live Data and Maps Downloadable Data Offline 4
Data Documents Applications Geographic
Services Clearinghouses Geographic Activities
Results 1 - 2 of 2 records (3.473 seconds )

USDA - NATIONAL AGRICULTURE STATISTICS SERVICE'S .

1:100,000-SCALE 2006 CROPLAND DATA LAYER, A Crop-Specific -

Digital Data Layer for Ohio, Released 2007 September 1

The USDA-NASS 2006 Ohio Cropland Data Layer (CDL) is a raster,
%‘} geo-referenced, categorized land cover data layer produced using fee

satellite imagery from the Indiana Remote Sensing (IRS) Advanced

Wide Field Sensor (AWIFS). The AWIFS ground resolution is...

Publishing Organization: USDA-NASS Spatial Analysis Research q

Section

USDA, National Agricultural Statistics Service, 2007 Ohio i
Cropland Data Layer Pacitic Ocean =

The USDA, NASS Cropland Data Layer (CDL) is a raster, geo- ‘C"Ck map or drag a rectangle to zoom inj,
referenced, crop-specific land cover data layer with a ground T " | i
resolution of 56 meters. The CDL is produced using satellite imagery “, 3 “‘ ;-? M. S
from the Indian Remote Sensing RESOURCESAT-1 (IRS-P6) Advance... , R e;} =
Publishing Organization: USDA, NASS, Spatial Analysis Research e
Section L{F{&

o
" ST
) — 3 1 w"‘g‘?:ﬁ s
> - 4

[ Metadata boundaries ..f Data requests Planned acquisitions

OFININNINNND #-

e
of
2
g
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Agricultural Applications — Part |: Data Sources and WMS

Federal Geographic Data Committee — National Spatial Data Infrastructure
(NSDI Clearinghouse) — The “Legacy” search interface (“replaced” by the GOS portal)

http://www.fgdc.gov/dataandservices/

ternet Explorer

http://www.fgdc.gov/dataandservices

Fe Edt Vew Favortes Took Hep
Google |G v Goog M- & B+ 1 Bookmarks~ 2%, [ 159bocked T Check » % Autolink ~ | send tov

4 9 |3 Data & Services — Federal Geographic Da...

dc

FederslGeographic DatsCommittes
In entire website v

Calenda Forums Contact Us

i

g in - 2+join

you are here: home — data & services

T
i

Data & Services =25

The FGDC coordinates the sharing of geographic data, maps, 2
Searching for Geographic Data, Services, and Other Resources

The geodata.gov portal  is operated in support of the Geaspatial One-Stop Initiative to provide "one-stop” access to al registered geographic information and related online access services within the United States.
Geographic data, imagery, appiications, documents, web sites and other resources have been catalogued for discavery in this portal. Registered map services allow casual users to build online maps using data from many
sources. Registered data access and download services also exist for use by those interested in downloading and analyzing the data using GIS or viewer software.

§

and online services through an online portal, geodata.gov, that searches metadata held within the NSDI Clearinghouse Network.

Related Links:

2ijE
i

= Search for domestic map data and services using geodata.gov

E
i

= Search the NSDI Clearinghause Network using the legacy Search Gateway

= Search for international data and servic

ﬁE

= Additional Geospatial Resources contributed by FGDC members

NSDI Clearinghouse Network
The Clearinghouse Network is a community of distributed data providers who publish collections of metadata that describe their map and data resources within their areas of respansibiity, documenting data quality,
characteristics, and accessibility. Each metadata callection, known as a Clearinghause Node, is hosted by an organization to publicize the availability of data within the NSDI. The metadata in these nodes is searched by the

geodata.gov portal to provide quick assessment of the extent and properties of available geographic resources
Related Links:

= NSDI Clearinghouse Network Questions & Answers

o the Clearinghouse Network for geodata.gov

» How to publish i

= How to set up a Clearinghouse metadata server

= Clearinghouse Warking Group activities

Accessibility | FOIA | Privacy | Policies and Notices | Ci Provide Feedback

URL:http fgdc.gov/dataandservices, r}tw,l—~m\ /I.‘TRA anv =
>

3 @ Internet R100% -~
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Agricultural Applications — Part |: Data Sources and WMS

USDA APFO (NAIP Imagery): http://www.fsa.usda.gov/
2006 2m resolution aerial photography available in map viewer

Other sources of NAIP photography may be at a local level: (2005-2006)
For example: WisconsinView  http://www.wisconsinview.org/

J bl
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Agricultural Applications — Part |: Data Sources and WMS

NRCS — Web Soil Survey: http //websoilsurvey.nrcs. usda qov/app/

Help ; Contact Us

I Abou Soils |

Enter Keywords
AllNRCS Sites v

Browse by Subject

b Soils Homa

b MNational Cooparative
Soil Survay (NCS5)

¥ Archived Sail Surveys
b Status Maps

b Official Sail Sarias
Descriptions (0SD)

b Soil Saries Extant
Mapping Tool

b Soil Data Mart

You are here: WSS Home

The simple yet powerful way
to access and use soil data.

Welcome to Web Soil Survey (WSS)

Web Soil SurdWelcome to Web Soil survey (Wss)]

and information produced by the National
i Cooperative Soil Survey. It is operated by
the USDA Natural Resources Conservation
Service (NRCS) and provides access to the
largest natural resource information
system in the world. NRCS has soil maps

- and data available online for more than 95
percent of the nat|on s counties and anticipates having 100
percent in the near future. The site is updated and maintained
online as the single authoritative source of soil survey information.

Three Basic Steps

v Geospatial Data Gat
+ aFOTG

b Matianal Sail
Characterization Data

b Soil Ganchamistry
Spatial Database

¥ Soil Quality
¥ Soil Gaography
b Gaospatial Ona Stop

THE ARTHUR H.
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Define.

Use the Area of Interest tab
to define your area of interest.

Mouseover to enlarge image.

| Want To...

o Start Web Soil Survey
(wss)

2 Know the requirements
for running Web Soil
Survey

(=]

Know whether my web
browser works with Web
Soil Survey

2 Know the Web Soil
Survey hours of

operation

Find what areas of the
U.S. have soil data

| Announcements/Events

o Web Soil Survey 2.0 has
been released! View
description of new
features.

| Want Help With...

o How to use Web Soil

Survey

=]

Known problems and
workarounds

(=]

Frequently Asked
Questions

el Mol ool e
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Agricultural Applications — Part |: Data Sources and WMS

NRCS — Soil Data Mart (direct download tabular and spatial soils data)

£ Soil Data Mart - Hom Windows Internet Explorer

=

@ o ‘g‘hﬂp //soldatamart.nrcs.usda.gov/ "‘ *r R |

Fle Edit View Favorites Tools Help

Google (G ~USDAGISdata ¥ Go+ & MM ~ & EF ~ % Bookmarks» 220k o [ 126 blocked | ‘¢ Check » % Autolink « [ send to~ 4 [E USDA [4 GIS [4 data (@) settings~

* ‘1“.3? /& sol Data Mart - Home. [7\ M- D Eé:] " ange' Q¥ Took ~

United States Department of Agriculture : £
0 N RCS Natural Resources ;;
A4 Conservation Service S

Home Select State State Contacts Template Databases SSURGO Metadata Status Map

US General Soil Map

Welcome to the Soil Data Mart! The Soil Data Mart allows you to:

Determine where soil tabular and spatial data is available.

Download data for one soil survey area at a time. (Download requests for more than one survey area at a time can be submitted through the Geospatial Dats Gateway. Going through the Geospatial Data Gateway also
provides the option to obtain data on CD or DVD.)

Download a template Microsoft Access® database for working with downloaded data.

Generate a variety of reports for one soil survey area at a time

Find out who to contact for information about soil data for a particular state.

"Subscribe" or "unsubscribe” to a sail survey area. A person who is subscribed will automatically be notified whenever data for that soil survey area is updated. You must register and login before doing this.

An altemative presentation of the soil survey area data contained in the Soil Data Mart, including on screen or printed soil maps and survey area manuscripts, when they exist for the corresponding survey area, is available
through Web Soil Survey

FDI
ﬁ Before you start, see Soil Data Mart - Purpose and Procedures (2579K).

Please either select from the list of options across the top of the page, or to request a download or generate reports, begin by selecting a state or territory.

Select State

The Soil Data Mart may be unavailable on Tuesdays and Thursdays from 6:30 to 8:20 p.m. in time due to

The Soil Data Mart has been tested under Mozilla Firefox® 1.0 and later, Microsoft Internet Explorer® 5.0 and later, and Netscape MNavigator® 4.7 and later for Microsoft Windows®. There are differences in site navigation
and mechanics under different versions of these browsers. Some differences are more significant than others. There are some major differences under Netscape Navigator® 4.7 and 4.8. For details on site navigation and
mechanics under different versions of these browsers, please see Navigating and Using the Soil Data Mart on the Soil Data Mart Help page.

The Soil Data Mart provides an entry point to allow its pages to be integrated easily into other web sites. Get detailed information.

& Back to Top FOIA | Information Quality | Accessibility Statement | Privacy Policy | Non-Discrimination Statement
White House | USA.gov | USDA | NRCS | NRCS Soils | Disclaimer | Contact Us

[ @ & ntemet ®100% -
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Agricultural Applications — Part |: Data Sources and WMS

Local Resources —Who is producing GIS data in your state?

Government agencies and some non-profit organizations across the country
produce geospatial datasets focused on local regions, state, county
or municipality

Example: Wisconsin DNR
http://www.dnr.state.wi.us/maps/gis/applist.html

Example: Dane County, WI
http://dcimap.co.dane.wi.us/dcimap/index.htm

Example: University of Wisconsin Extension
http://www.uwex.edu/

Wisconsin Land Trusts:
http://www.gatheringwaters.org/
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Agricultural Applications — Part |: Data Sources and WMS

Streaming Web Mapping Services into ArcMap - DEMO
* Image services/Feature services

« “Add GIS Servers” option in ArcMap
« Choose ‘ArcIMS Service’ in most cases

National Map: http://nmviewogc.cr.usgs.gov

National Wetlands Inventory: http://wetlandsfws.er.usgs.gov

Wisconsin Department of Natural Resources: http://dnrmaps.wisconsin.gov/
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Agricultural Applications — Part I: Data Sources and WMS

USDA United States Deparimant of Agrc ultiire

= | Natural Resources Conservation Service

Contact Us

Welcome to the Soil Data Viewer Site

DGTCI .
Viewer

| Want To...

Soil Data Viewer is a3 tool built as an extension to ArcMap that allows a3 user to create soil-based
thematic maps. The application can also be run independent of ArcMap, but output is then limited to a
tabular report.

The soll survey attribute database associated with the spatial soll map is 3 complicated database with
more than 50 tables. Soil Data Viewer provides users access to soll interpretations and soil properties
while shielding them from the complexity of the soil database. Each soil map unit, typically a set of
polygons, may contain multiple soil components that have different use and management. Soil Data
Viewer makes it easy to compute a single value for 3 map unit and display results, relieving the user
from the burden of querying the database, processing the data and linking to the spatial map.

Soil Data Viewer contains processing rules to enforce appropriate use of the data. This provides the
user with a tool for quick geospatial analysis of soil data for use in resource assessment and
management.

2 Subscribe to the Soil

Data Viewer News

> Unsubscribe to the Soil

Data Viewer News

> Browse the Soil Data

Viewer Online User Guide

2 Browse the

Supplemental
Documents Available for
Soil Data Viewer

> Download and Install Soil

Data Viewer

& Back to Top
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Agricultural Applications — Part |: Data Sources and WMS

NRCS — Soil Data Mart (direct download tabular and spatial soils data)
http://soildatamart.nrcs.usda.qgov/

Soil Data Viewer Demonstration

http://soildataviewer.nrcs.usda.qov/
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Demonstrations:

ArcGIS Explorer
&
Google StreetView

http://maps.gooqgle.com/
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ArcGlIS 9.2 Exercise

Thematic Mapping:
2002 Census of Agriculture
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Geographic Information Systems:
Agricultural Applications

Part Il: GIS in the Field
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Agricultural Applications — Part Il: GIS in the Field

Field Data Collection

» Hand-held GIS units in the field become
the modern day shirt-pocket notebook

« Farmers have the ability to look at images of
their fields while they are actually standing in
them

www.geography.wisc.edu/maplib/




Agricultural Applications — Part Il: GIS in the Field

Farm Management
GIS Applications include:
» the ability to estimate crop yields

* the remote estimation of areas within a field that are suffering
a form of stress caused by a specific pest

» the identification of areas of land suffering from soil erosion

THE ARTHUR H. ROBINSON
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Agricultural Applications — Part Il: GIS in the Field

Creating Data

* Data interpolation: the process of taking many
single points and creating a complete surface,
the gaps being filled based on the spatial
statistics of the original points.

 Point data might include crop yields collected
from a combine harvester, soil samples collected
manually throughout a farm, or water quality
information collected from watering points or wells

« Example: the yield monitor data maps indicate an area
with unusually low yields. Geospatial analysis lets the user
discover relationships in the same farm field geography
that may be the cause of low yields such as slope,
moisture, fertility, or poor pesticide performance.
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Agricultural Applications — Part Il: GIS in the Field

Interpreting Results

A landscape is made up of many interconnected
parts, and it is within a GIS that an attempt
IS made to re-create this complexity within the
less complicated structure of a computing environment.

« If the data layers exist at the farm level, calculations can be made
to show the total land areas under different crops, the
value of cropland for insurance purposes, and the degree
of risk associated with different crops should various
weather events occur.
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Agricultural Applications — Part Il: GIS in the Field

Maps and Reports

» There are benefits to having all of the farm
data readily available as a series of maps, each one telling a
specific story to a specialized audience.

* One of the most obvious
and immediate outputs from a farm GIS is maps that provide you
with new insight.

* Planning applications, filing tax returns, and claiming
crop subsidies either require mapped information or are greatly assisted by it.
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Agricultural Applications — Part Il: GIS in the Field

Precision Farming

* Precision farming (PF) and variable rate technologies (VRT) use
spatial databases within field environmental and management
variables with the aim of evening the application of field inputs
while maximizing production across a field. Data is collected in
a variety of ways, from handheld GPS units to mobile georeferenced
sampling hardware such as tractors and combine harvesters

» Once mapped, this data, which can include soil characteristics, pest locations,
drainage systems, and previous harvest yields, can be used to
formulate a location-based prescription for the field
management in the coming year.
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Geographic Information Systems:
Agricultural Applications

Part Ill: FSA and GIS methods
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Agricultural Applications — Part Ill: FSA and GIS methods

More Accurate and Consistent Crop Acreage Measurement

) Orthophotog_ra*phy -CLU

- [/
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‘ Agricultural Applications — Part Ill: FSA and GIS methods

Better Mapping Products

Old method: Photocopy
of Photo Enlargement

THE ARTHUR H. ROBINSON
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GIS: Custom, color map
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Agricultural Applications — Part Ill: FSA and GIS methods

Ability to Change Scale
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Agricultural Applications — Part Ill: FSA and GIS methods

Farm Appraisals Source: MN FSA
GIS Map — with GPS

Sketch Map Iie hots

N
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Agricultural Applications — Part Illl: FSA and GIS methods

Cropping History: Linking crop reporting information to the CLU

2003 Reported Crops - Winnebago

% e

County

.ﬁ N

Legend
Forage

Corn

Soybeans

B CRP

Canning Crops

T B!
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Agricultural Applications — Part Ill: FSA and GIS methods

Visualize Patterns
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Agricultural Applications — Part Ill: FSA and GIS methods

WI FSA Direct Loan
Case Load by Zip Code
JMarch 2005

Visualizing Patterns

USDA |

Note: Zip code boundaries change }| {
on a continual basis. As a
result, some of the boundaries
may not be up to date.

Zip code boundaries from the 2000
Census were used on this map.

For further information, contact:
Larry Cutforth, GIS Specialist,

Larry.Cutforth@wi.usda.gov
Direct Loan Case Load (# Cases)
* 0 [ le-10 @® Farm Loan Team Office
o 5 % 6 Mies [ 1-2 [ 11-15 " county Boundary
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Agricultural Applications — Part Ill: FSA and GIS methods

Integrating and Analyzing Spatial Data

= Application: Contacting
landowners for CREP signup.

|dentify all tracts adjacent or
bisected by a stream

Mail maps to tract owners.
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Agricultural Applications — Part Ill: FSA and GIS methods

GIS Benefits: Travel Time

THE ARTHUR H. ROB]NSON
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Area within 30 Minutes Travel Time
of WI FSA Farm Loan Offices
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Note: Estimated travel times

were by
speed limits for road categories.
This analysis does not account
forsﬁop lights, construction,

or other obstructions.

For further information, contact:
Larry Cutforth, GIS Specialist,
Larry.Cutforth@wi.usda.gov
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Agricultural Applications — Part Illl: FSA and GIS methods

Integrating Other Data Sources

» Using remote sensing imagery to estimate the extent of
tornado damage
: ’ "? '

Siren Tornado
Source:

UW-Madison
Environmental Remote
Sensing Center
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Agricultural Applications — Part Ill: FSA and GIS methods

Disaster Area Determination: Fargo flood, 2001
(Integrating other data sources)
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Agricultural Applications — Part Il

- FSA and GIS methods

North Dakota & South Dakota
Vegetation Comparison "
. Crop Conditions
i <
i
i |
]
|
g o
I Water
Jiihy 2004 July 2002 : Smsa
NDVI Composite — July 1 - 15, 2001 NDVI Composite — July 1 - 15, 2002
NOAA 16 Polar Orbiter NOAA 16 Polar Orbiter
North Dakota Spring Wheat Condition South Dakota Range & Pasture Conditions
Percent Rated Poor - Very Poor Percent Rated Poor - Very Poor
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Data Source: USDA - NASS Latest Data July 29, 2002 Data Source: USDA - NASS Latest Data July 29, 2002
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GIS Workshop Wrap Up...

Questions?
Comments?

Jaime Stoltenberg
Istoltenberg@wisc.edu
(608) 262-1471
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