Geographic Information Systems:
Opportunities for Innovative Partnerships
In Conservation
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What is GIS ?
A Generic Definition

= Al spreadsheei; with armap’ added

- A diffeerent: way of looking| at
existing data

- A digﬁ'al representation of the real
worl
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Benefits of GIS

- Jiime & money! savings f
= Consistency

- Betifer science .
- Cross-cutiing thinking

- Better problem solving )
- Better decisions ¥

No different than any.
other information system




eographic

= Geography’ista science: thal enables

us: to find answers toH questions
about the world around us—about
where things are and’ how' and/ why.

They got: there
. The common theme is




Geography Gives Us A
Different Perspective
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Geographic Information Systems (GIS)

ljools' For: Geographers and
Other People Interested In
Location

Census 2000: United States Profile
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nformation

Websters Defines Information:

1. Knowledge derived! from: study, experience, or instruction.

2. Knowledge' of specific events or situations thai hasi been

gathered or received by communication; intelligence or news. See
- Synonyms at knowledge.

3. A collection of facts or data: sfatistical information.

4. The act of informing or the condition of being informed:
the information of our passengers.

5. Computer Science. Processed, stored, or transmitted data.

6. A numerical measure of the uncertainty of an experimental




Examples of Spatial Data
within a 6IS database

Census racts

Roads
Cadastral Data

Public Utilities

/»
A -
Private Utilities N

Natural Features V. g

School Attendance Districts A

Zip Codes T .
a

Planimetric Data
Zoning




What Information is integrated
intfo a 6IS?

S[eclliell

Dzirel




Whole Earth Visualization

New Context for Geographic Information
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"Best Practices” Applications
are Modeled and Scripted
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Sample Geographic Questions

- Where should! Wildfire controll/
prevention measures take place?




Wildfire Factors
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Sample Geographic Questions

- Why do peaches grow well in
Georgia but: noti in Idaho?




Peach Preferences

= S0l Type
= Jjopography.
- Elevation

- Aspect
- Climate S e )

- Length of growing season

- Precipitation '
- Hours of sun
- Temperature

e




Sample Geographic Questions

- What: affects the migration of
Salmon in the Pacific Northwest?




<\

Salmon movement = (

- Silreams
+ Roads
- Culverts
- Bridges
- Land ownership




Organizing The World To Make




More Thoughts On GIS

- An instrumeni:for’ implementing
geographic thinking
. Provides the framework for

studying complex systems

. Provides access to information to
diverse groups of people

- Provides the context for discussion
across multiple disciplines




Context and Content
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Finding Solutions

= UUse aniexample 1or explain t1his

- LLedis look: at: finding a suitable
location for an industrial location

- This problem works to see how
solutions are found using GIS
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Evolution of a GIS
In the beginning...

Nihere was Poinis, Lines, andi Polygons.....

Pointisyrepresent’ discrete locations on the ground or area
features\ too small ¥o portray as polygons.

Lines represent_linear rhaehectnantel streams and
roads<®m}rg!l' g‘rhe boundary befween areas.

ﬂ°olygon§\r'\epr% ent areas that have some common values:
such as political designation, natural resource,
ownership, and others.

Attributes add ifitelligence ¥o"¢hese fBawReL by
describing; the features.




Case Study: SCA Fire Wise Inventory
Van Buren, Missouri

* Field Crews| perform, defails

properiy: assessmenis
. defensible distance
- categories:
> < 30 feet
> 30 to 70 feet
» 70 to 100 feet
> 100 feet
‘Priority areas selected
based on property buffer
and proximity to open road

€A
VAS

36




Case Study: SCA Property Asset
inventory in Shelter Cove, CA

> Detailed Asset  inventory.

oft Shelter Cove subdivision
* Informaiion providedi to
fire fighters in advance o

~ several fires within a few
miles of the subdivision
» Evacuation plans and
suppression tactics
supplemented with
information

Arc
VAS




Case Study: Culvert inventory for
fish migration, Boise and Sawtooth
National Forests

Challenges Provide detailed information on the

status: off fiish migration corridorsi o area

G1S can be used to direct crews to priority
locations for survey.

G1IS can then be used to analyze the data to
focus on remediation to improve upstream
mlgr'cmon paths.




Who Uses GIS - Federal Civilian

Federall Givilian

Health and! Human' Services

National Park: Service

Bureau of: Land
Management.

US! Geological Sunvey
Minerals: Management:

Department; of; Homeland
Security

National Oceanic and
Atmospheric Administration

National Weather. Service

Service
Bureau of: Reclamation

Office of Surface Mining

Bureau of: Indian Affairs

US Forest Service

Natural Resources
Conservation Service

Farm Services Agency

APHIS

Environmental Protection
enc

NASA

Department, of; Energy

Centers for. Disease Control
Smithsonian

Federal Emengency. Management

FJshideVJIdllfzﬁermce—ge"cY

Department of State

US Department. of
Transportation

Department. of Labor
Department. of Justice
Department. of Labor
Plus many more

39




Who Uses GIS - Defense

Joint: Eornces Command

Navall Surnface Warfare
Center

US Coast: Guard
US Navy

Office of: Naval
inz of ) lase

Defense Intelligence
Agency
National Security: Agency

—.Offlwﬁfﬂw

Intelligence
US Air Force
US Army

Nationalf Reconnaissance
ffice

National Geospcmal
Intelligence School

Strategic Command
Defense Intelligence
Agency

National Imager'y and

Mapping Agency
Cen‘l'r'al Intelligence

Agency

US Army. Topographic
l:n gineering TErl?

US Army Na‘l'lonal Guard
US Marine Corp
Naval Security Group

US Army Environmental
Center

US Army Facilities and
Ranges

40




Who Uses GIS - State /

Local

States = Allfofithem o Counties (<27.3fs)

- Departmentsiofi Natural = ~isioe
Resounces/Consenvation

- Departments of: Revenue i MOS'Ii oven 20=30k

- Depantments of; POpH Cmo.n :
Transpontation - Metro Districts

- Departments of . Conservation Districts
Agriculture (2700+)

- Departments of . )
Eneir'onmen'ral Quality - Fire Districts

- Others




Who Uses GIS -
Universities / NGO's

Auburn University

Student; GConservation

nivensity; ofi Alaska
Jiohns; Hopkins
Jiowson| University.
Louisiana State University.

Association
Consenvation FEund
NatuneServe

Tihe Wilderness Society
Ducks Unlimited

University of; Kenfucky
Kansas State
University of Towa
University: of Maine

Michi ctate Uni
University of Nebraska
Harvard University
Hundreds more...

Also Community Colleges
-12, Museums

- Ecotrust

World Wildlife Fund
World Resources Institute
Global Forest Watch

Environmental Defense
Fund

George Wright Society

Thousands more both in
the US and worldwide

42




What Do They All Do With 6GIS

Development;

= Roads/Airansportation

Forestny,
- Natural Resources
- Land/ use

- Survey//Cadasiral
- Planning
- Environmental

- Urban, Development:

Conservation

Health - Agriculture
. Defense - Statistics
. Utilities Energy

Education - Trelecommunications
. Science E PUinC Safe'l‘y

Business




Mobile GIS
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Socioeconomic Analysis

Overlay analysis of Urban Map of Urban Poverty
J B in Mexico City

Poverty in Mexico City

1990

B Level 3
Wievel2
| [EEEER

Wl Maa poor areas

Poverty map

Lack of housing

Lack of drain net

Lack of potable water

[Low mcome

Low education level

Unemployment
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Disaster Management

Subway Service and Station Closures
Etfective as of 12:00 AM Sept, 24th
Lower Manhattan

(Subject to Revisions)
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Emergency Response: US
Department of Health and Human
Services Command Center

Health Human Services
s

ESR
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Las Vegas — Homeland
Security at McCarran Airport

% ESRLmxd - ArcMap - ArcInfo

% ESRL.mxd - ArcMap - ArcInfo

= DigitalGlobe QuickBird Jul 21

DEEEE O

m

m




b100K.mxd - ArcMap - ArcInfo 18

Eile Edit Wiew Insert Selection Tools Window DTS5 Help =1olx|
DEES| R@dx |- = | siwm 54| | @@ || wal )]

Miliary Analyst |Layer. - e s -I'Ia‘ﬂ [ ] @l’ .2|Tf‘ §|@|k? “ D Analyst | Layer: [hood mg =1 @&0‘&ég‘b—‘|

[Shaded Time Distance Sl D& | - | T = T 2 m ‘

x| — 4 — P

[ £ chbLocator ’g ‘. |5||/®‘K‘ JISlteAnalysls L||P 30‘§ OE »

B £ Layers
= Gap Crossing
Gap_SPD

'’
ax

0
= on Road
AWG_SPD
—06
720
— 20
= Gap Crossing
Gap_SPD

o

= on Road
AWG_SPD

= Gap Crossing
Gap_SPD

poeruglitG
u

1.
1
]

] &0k [ B o e
¢t EHW NS S saE "

MR EEE Y

fu}
c]

ld i
Display

204
vawng > k(0| O~ A v e ¢

| [-7.70 31.22 Unknown Units | v



—
2} 1v¥a - Microsoft Internet Explorer
File  Edit

oint
Intelligence
Virtual
Architecture
Visualization

Classification:
Al a

- LY

r e | { /2 DGI-MET - Microsoft Internet Explorer

Refresh Map

i . DGI-NET NOTE:

JIVA DATA

\O} center coordinates: lat =

¥ Selection Options

_— _/Lejeune
O ded Relief
I Buildings

~Mational Ground Intelligence Center {NGIC)

i rodt
Longitude o = Transportation

s = [ Marine Corps Intelligence Activities 7
I e U "—' ! = g I¥A Custom Data

0
P NAYO r c ition Headquarter

=+ Of Battle MNa




Resource Assessment

FRAGMENTATION OF FOREST N SOUTHERN BAHIA, BRAZIL. 1945 -1990

Rosocrch o co Po

The Atlantic Forest once stretched uninterrupted along the entire Eastern coast of Brazil, occupying more
than one million square kilometres. Today it is one of the world's most endangered ecosystems; less than

from the
tare of Atiantic Forest.

THE NEW YORK
BOTANICAL GARDEN

WORLD CONSERMATION
MONITORING CENTRE




Land Management Planning
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RMA - Crop Loss Prediction
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Farm Service Agency Digital Compliance




Conservation
Reports

*Create new plans and contracts quickly with the
Report Wizard

*Print conservation plans and contracts from Excel
*Revise plans and contracts in Excel
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NRCS - Soils Interpretations

Soil Data Viewer

Access and display soils data in ArcView

*Create maps based on soil properties
-Show best/worst locations for con

Data Opti

in ArcView

Ele Edit ‘iew Theme [Graphic




NRCS - Performance Repor"l'mg
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National Summary (October 1 through September 18, FY 2000)*
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Thailand - Wildl

ife Conservation
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Natural Resources: Habitat Protection

The Arctic Refuge Coastal Plain

Birth Place & Nursery Grounds of the
Porcupine Caribou Herd

UrFORT

Hemsched Rslland
Territorial Parc

Key to Symbols:

Arctic Natonal Wildlife Refoge
Morthern Yukon Parks

Trans-Alaska Pipeline
@il Field Infrastructure
Exploratory Well

Porcupine Caribou Herd

Core Calving Areas (areas of
concentrated calving 1983 - 1996)

Extent of Calving 1983 - 1996

Post-calving Nursery Area
(cows and calves)

Spring Migration Routes
Herd Range

¥ Sources: Caribow calving Data from the Alasks Scienos Center,;
| Movemeni costidors modified from ULS. Fish & Wikdlife Service;
% Herd mange and post-calving Frovms T ipral

Carihon W Boand.
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Wildland Fire - BAER
Hayman Fire - 30m Landsat

+ ESRLgxd - ArcGlobe - ArcInfo




ArcGlobe - QuickBird
Wildfire Risk Assessment - Colorado Springs
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MaPShop

Map Graphics for Non-GIS Users
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OnStar Virtual Advisor -
Traffic

Previously Owned

[ sustomize e exremiznce - VIRTUAL ADVISOR | [ keer tue connzetion - MESSAGE CENTER |

_MAP TOOLS
= I ] LERRN
N Ao

Profile Setup

_ Real-Time

Traffic Data
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ESRI Conservation Program

- Support (Over 4100 Organizations)
- Grants (Hardware, Software Training

Scholarships)
- Co:fTrence - Partners
- Sc¢ ?C""? - Hewlett Packard
- Publications (HP)
www .conservationgis.org - World Bank

- Wilderness Society

- TNC & Nature
Serve

- National Geographic




Education - MYCOE

A Program for GLS and Sustainability

NATIONAL
GEOGRAPHI
OCIETY

2000+ Schools, Hundreds of Pro Jecfs and Mentors
- . Ongoing =
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November 19, 2003

- Single Day Event

. Teach A Class

: en House/Demos
. Poster Exhibits

Sharing Your
Knowledge
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MAST
www.calmast.org

fa\l"egetatlun Mortality Anal_l,lsm Microsoft Internet Explorer - || x
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Select a Regional Wiew

GENERAL VIEW

SAN BERNARDINOG MOUNTAIN AREA
SAN JACINTO MOUNTAIN AREA

Selact a Mountain Community
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Select a Topic for Display
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Waterman Canyon
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Information Center

Public
Information

= % Community
Web-Based Status Maps

Maps
% ‘

—_—

Database

Analysis &

e & ¢ &

Fire Modeling Mortality Modeling  Evacuation Routing  Status Mapping
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Forest Health
One Example of Affected Forest

Tree Mortality in the San Bernardino National Forest

Fan Bemanding and S Jacints Mounting Vegetation Mortaltty Project
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San Bernardino Mountain Area - Vegetation Mortality gg’;l

San Bernarding and San Jacinte Meuntains Vegetation Mortality Project
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Why Is GIS Important

= GIS) isi an| Information System

= GIS| is an Integrative liechnology
- Underlying Concepfts
- Provides: a Framework

- Tio improve our Knowledge
- To integrate our acfivities
- It's pervasive in conservation and

resource management;

- Skilled pracftitioners are in high
demand

- Practical experience sometimes
difficult to obtain

iy - —
i =




Geography and GIS Provide a Ideadl
Framework for Understanding What's

Going On
*'Resources
——  *Processes
F > Relationships
— N * TThreats/Risks
B

> Dependencies
_
. .
HA

. . . Improving Our Scientific Knowledge




. And a Process for Guiding and
Integrating Human Activities

_— ~

BN P Z g —

Decide
Analyze

el TR =E N

Measulre < ‘ Actiy
A

\ - Many Scales
Tl - Many Fields
Obsenve

. a Framework For Action




GIS Helps Us Integrate Many
Points of View

. Private
Public ‘.‘ g Sector
~ -—’C’
—
— —
Academy
Government

Incorporating Many
Values info Our Decision Making Process




..And Helps Us Communicate .

About Sustainability

" Awareness
* Understianding
° Action
= Wy
M~ @

.
W

%volving Citizen Participation and e-Government




GIS _Pr'ovides an Infrastructure

Systems
Applications
Products
Organization

. . Systems That Make a Difference
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Creating a Digital Earth

‘A&"ls . . . A Nervous System for Spaceship Earth




Opportunities

= No ag%y has| all’ of? ther G1S) resources

diuse
- Data collection // validation /' QA/QC
- Collaborative analysis

- Monitoring
- Outsourcing of: senvices
- A technology for NGO use

- Markefting

- Advocacy

- Meeting unmet needs

- Democratizes the process / levels the

playmg fie




..But

-~ Implementation: is-not; a trivial
consideration

- Any information system needs care

‘feeding
- People
- Data

- Technology
- Policy
- Process




Questions?

Jiohni Steffenson, /. Tiim Clark
ESRI
One International Court;
Broomfield, Colorado 80021
303-449-7779
jsteffenson@esri.com
tclark@esri.com

WWWw.esri.com
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