Q\

/

NatureServe

A Network Connecting Science With Conservation

Integrating Conservation and
Transportation Planning Through Decision
Support Software
Or
The Missing Link Between Geodatabase &
STEP UP?
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What Is a Decision Support System?

Helps you do specific
activities vs general
tools

Guides you through a
process

Incorporates expert
knowledge/models AND
user values

Provides automation and
documentation of the
process
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Some Uses of DSS for Integration
Conservation & Transportation

e Guiding least-conflict routing of transportation
 Rapid evaluation of multiple route options

 Integrating multiple objectives (e.g., transportation,
development, conservation) for long-term plans or
short-term projects
— Predicting and evaluating long-term cumulative effects

— Revealing areas needed (irreplaceable) for any particular
objectives

— Revealing options for achieving objectives to mitigate
conflicts

NatureServe




Example Process of Cumulative Regional
Assessment & Planning

Develop

regional
conservation
database

Develop
conservation
“cost” surface
to guide road
routing

Finalize plan
and establish
mitigation

Develop transportation
R needs and database .

u [ ]
)
L

Model secondary Create optional
growth” effects & corridors, evaluate,
integrate into

scenario for O & refine into
cumulative transportation

)
/
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Tool/Process Integration Demo

Method: Integration of Three
Planning Tools

NatureServe Vista used to identify high
conservation value areas

Transportation planning tool Quantm used to
suggest transportation routes

Land use planning tool CommunityViz used to
predict resulting urban growth

NatureServe Vista used to evaluate impacts of
land use on conservation goals

)
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About the Tools

e Quantm: transportation route optimization tool
applied through a service contract

« CommunityViz: land use planning framework
tool applied as desktop software

o NatureServe Vista: conservation framework
tool applied as desktop software

None of these tools are required to do this analysis or any can be
used in any combination with other tools. NatureServe Vista has
no formal relationship or linkage to any of these tools.

NatureServe




QUANTM

What is Quantm?

Worlds first advanced planning system for corridor and route
optimization developed over 15 years by Australian Government and
Quantm.

Addresses complex route planning issues, investigating millions of
alignment options.

A tool that empowers Planning Engineers with the ability to consider
“all reasonable alternatives”, upfront and equally.

Quantm provides training, support and system access — the system is
applied by the agency or appointed consultant



Facilitating integration of all planning
aspects in a single analysis
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Inputs to QUANTM

@ Terrain model (DEM and/or DTM)
@ Geology and Earthworks costs
@ Geometry

@ Structure Costs

@ Constraints
e Linear — engineering criteria

e« Zone — environmental, biological, cultural,
resource, mitigation, ROW, etc.

QUANTM
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3-Dimensional analysis throughout
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Alternative showing earthworks and constraints

M= Hese Tvoes Reps E‘: I ar E:!c_‘l . mr!gzmm:-ﬁ-m _..

: Foothill

SFECTL32
Alignment: FEC_129_126W3TI_9TI_9
#Total Land Clearing 559 ha % 147,187,000
1i Aluvial3 0 ha g 48, 000 101.000
R 2: Aluvial23 0 ha 0
g s W 3f aluvial2d 0ha § 0 | Cost|
ey 'S 4: Aluvial2o 6 ha % 890, 000 0k
e B 952,000 |
| e ot . I
— 25: Coastal Sage Scrub-Gnatcatcher 8% ha § 21,891, 000 210000
— 26: Riverside Fairy shrimp 0ha § 0 g
= 27: wetlands - ACOEWET,CDFG,CDFGRIP 2 ha % 666, 000 =
28: waters of the us 0 ha § 0 742,000
29: Coast live oak woodland 13 ha % 9,837,000
30: Mexican elderberry woodland 0O ha § 0
31: Southern coastal needlegrass grassland 2ha % 87,000
32: Elymus grassland 0O ha § 0
33: giant wild-rye grassland 0 ha § 0 352 000 I
34: Beardless wild-rye grassland 0ha % 0 = #
35: Deergrass grassland 0 ha % 0 268,000 k&
36: undeveloped/agricultural /open Space 228 ha % 56,372,000 0
37: Residential 0 ha % 0 287 000
38: Recreational (Golf Course, Parks) 7 ha % 12, 280, 000 .
39: commercial/Industrial/Mixed uUse 1ha $ 4,782,000
40: pPublic Facilities and Institutions 0 ha % 1,395, 000
41: undeveloped Residential 0 ha 3§ 0
42: randfill 0ha § 0 |
43: MIL/SP - State Beach 114 ha % 14,055,000
44: MIL 0 ha § 0
45: MIL/PF (Residential) 0 ha § 0
46: Calochortus catalinas 0 ha § 0
7: Dudleya multicaulis 0O ha § 0
48: Brodiaea filifolia 0 ha % 615, 000
74 Clhant 2 49: calochortus weedii intermedius 0O ha § 0
50: Hordeum dintercedens 0ha § 0
e eeeenieemiemeend| 3Ll 2 Microseris douglasii ssp. platyc 0 ha & 0
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54: Juniperus californica 0 ha % 0
55: Jurisdictional wetlands 3 ha % 1,997,000
56: SAGEBRUSHBUCKWHEATSCRUB 0 ha g 0
T 571 ANNUALGRASSLAND 13 ha § 659, 000 © <
- 58: SOUTHERNCACTUSSCRUB 4 ha 3§ 867, 000 1 -
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About CommunityViz®

4 Ouality of Life
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CommunityViz Growth Modeling

Hypothetical “build-out” capacity for each scenario:

Road Proposal 11 shown here. Note that “Avoidance” areas are constrained from building.

Scenario A:
Large-lot residential development
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CommunityViz Growth Modeling

Results are available for all 4 scenarios.
Potential changes to policies and assumptions can still be tested and explored.

4 Scanarie Comparson ok
DGR Y= 4
Road Froposal 11a = t[ foad Praposal 11h T -

Buildable Area
Allocation

Mone

BN 0.01-5.00

B 5.01- 10,00

B0 10,01 - 17.00

o 17.01-25.00
25,01 - 50,00
50,01 - 75,00
75.01 - 100,00
100,01 - 125.00
125.01 - 250.00
250.01 - 550.00




CommunityViz Growth Modeling

CommunityViz also estimates a wide variety of economic, environmental, and
social impacts for each of the 4 scenarios:

Just a sample of the many impacts available, all variable by year and other assumptions,
are shown here.
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NatureServe
DVISTA
NatureServe's

Conservation Planning
Support System

™ site Inventory

Scenario Evaluation Mapa County - Baseline Selected Site

. Parcel 1d: 2387
Site ;E‘A FG 83832 _.v_! Owwner: Califormia St Fish and Game SetUp... J

Element Inventoy
| Element Marme
I Morthwestern Pond Turtle

[~ Mapa‘westem Flas Incompatible

Compatible

™ Purple Martin

Scenano Composition

Layer I Land Use ] Protection Policy i Preview ]
State F&G Fecreation and Open Space % Owned/Managed T
StreamSetbacks.shp  Biodiverzity Conzervation PPy

Local legislation

Slope_plus_50 Biodiversity Conservation Local Legislation

A Network Connecting Science With Conservation




About Vista

Custom GIS application based as
an extension of ESRI's ArcMap 9
with spatial analyst

Licensed software with full
Integrated help manual, live
technical support, available
training

Supports both conservation
experts & planners/managers

Incorporates expert
knowledge/models AND user
values

Commercial grade design and
engineering

Provides automation, -
documentation, & repeatability of \_

the process &
NatureServe
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Basic Vista Extension Components

Input to User Decision Process

Output

Visualization
and

Reporting

Custom Analytical
| nterface dd
¥ Desktop and web mo S
User ‘
Planners k
Managers Framewor
Data handling,
GIS analysts metadata,project tracking, etc.
Ecologists |
NGOs

Technology Platform

ESRI ArcMap 9.0, MS Access, Windows .NET

DSS Components

Data
Spatial Extent
Spatial Attributes
Non-spatial data
Expert Knowledge
Socia Vaues

Lk
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Vista Status & Support

Software Versions
» Released Version 1.0 on March 1, 2005

 Version 1.3 released Mar 1 2006, 2.0 under development with possible release
Mar 1 2007

Development Sponsors: ~$3.4M versions 1-2.0

),

e

SURDNA ENVIRONMENTAL DEFENSE

DORIS DUKE FOUNDATION finding iha ways that work

Development Partners
 Environmental Systems Research Institute (ESRI)
« University of California —Santa Barbara

 US Geological Survey
Florida and Wyoming Heritage Programs

Endowment ~$1.6M permanent maintenance and support
* Doris Duke Charitable Foundation

 The Nature Conservancy

e Centex

)
/
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Applications So Far

« 20+ permanent licenses Heritage

Industry
» 100+ trial downloads oy B s A
» 10+ direct NatureServe e T e
projects spanning: oy
— Industry, government, Environmental

NGOs b

7%
— 30 k acres—12M acres Federal

— Forestry, Conservation,
Land Use Planning,

Unknown
18%

: Envi |
Public Land rgérrfsr‘l:”“zg:a
Management 10% Land Trust

13%

)
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Regional Context for Site Decisions

How to get from here... to here
"%‘!‘% : -: Mici-Atlantic

1 i i Coastal Plain

52 Foulh Atlantic
¥ Constal Plain

And from site decisions to roll-up of progress toward regionalﬁoals

NatureServe




Some Jargon

Conservation Elements: the features you wish to conserve
representing biodiversity & other conservation values

Element viability/integrity requirements: representing the site
or population needs for proper condition and minimum size

Element conservation goals: representing the requirements
for metapopulation persistence or ecosystem functioning in the
planning region

Compatibility: representing analysis of current or alternative
futures to meet element requirements while maximizing options
to meet other land use objectives

Scenario: any mapped features representing land use or
management practices, infrastructure, natural or human-caused
disturbance, invasive species, pests, disease, etc.

)
/
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Conservation Elements

Representing Composition, Structure,
and Function of Regional Landscapes

Species
» Imperiled, Declining, Vulnerable, Endemic
« Management Indicator Species
Ecological Communities
» Rare plant communities
« Rare aquatic communities
* Unique environments

Ecosystems

« Groups of communities interconnected on
land and waterscapes;

» Natural pattern and process at local scales
useful for management and monitoring
Non-Biological Elements
e Scenic views
« Historic & cultural sites
» Valuable agriculture soils
* Natural hazard zones




Defining Goal Achievement

Version 1:

 Adequate number of element occurrences or area Iin
project region (metapopulation viability, ecosystem
processes)

 Adequate size of occurrences (population potential,
ecological functioning)

e Occurring in areas of compatible land use supported
by reliable policies

Version 2:
« Same as version 1 plus:
 Adequate “condition” of occurrences (habitat quality)

NatureServe




Three Analytical Approaches

Increasing data requirements, complexity, integration

Define High Value Areas

Reduce Conflict

Select important values
(elements &

Create Solutions

Import baseline and
evaluate scenarios

characteristics)

Overlay maps of
elements

Select elements, set
conservation goals and
design rules

|
A 4

Identify conflicts and
opportunities

Identify general
places to conserve
or avoid
development

Integrate data on
threats and cost

Reduce
conflict/generate

e s s s s e e e e e . . e

Y,

mitigation plans

|

Generate optimal
solutions for

Conservation Strategies

meeting goals




Data & Expert Intermediate Processes & Outputs

Knowledge Inputs Products
Aggregation
> and >
Weighting

Join and

Element rasterize

Distribution &

Confidence i Aggregated
Data Conseryation Conservation Value

How Vista Works

Current Landscape g
Land use, Integrity Index Conflict Intensity
infrastructure, Indices
pollution, etc
_ Scenario
Evaluation
Evaluation

Alternative
Land Use/ i
Activity
Scenario v il
Element Scenario Scenario

Optimization Modification

Conservation Goals

Site Land

Element Response SU:i/fli\gg?c:n
To Land Use/Activity P




Where Does the Data Come From?

Ezzizgizal Byssara

Spatial distribution maps of
each element come from:

* Heritage data

* land cover maps
 modeled distributions

e museum collections

e local information sources

FEEEEDE

Each element occurrence
has:
o A viability/integrity score
e A confidence score

. .
e e £ e VLT
o ot .r"'(_':“'- o, - Tam L sl it

Species and
community
occurrences

Modeled distributions |




Modeling
Condition

Landscape Integrity
Indices

—Combines land use,
roads, infrastructure,
pollution, etc.

—Model weights effects,
adds distance effect

—Can be element-
specific

NatureServe




Tool Interoperability Model

Diagram indicates interactions among Vista, Quantm, and CommunityViz. Bold
lined boxes and arrows indicate primary path of information to be demonstrated.

Element
Distribution

| Vista | Elemen

Condition
Quantm Model

Road Corridor
Generation

New Tool

Secondary
| Land Use
CViz & other

indicators

\ 4




Case Study

Objective: Plan new tech corridor and mixed

use while respecting natural resources

Innovation Way Economic Development & Environmental Resource Management Study

A2 i
e ,1\??;;
g’% O3 ..:‘

Development

‘)"“ ‘
J.r ﬂ i ) Scenario 1
s === Innovation Way
f — o and the
i Current Trends
o

- Legend
AN o £ -
| 3l [ Snaty Avma Exialing Cormamnaion Amas ard Counly Presnration Land =
Hew Development I waler Bodes Sorse: Cange Coumy

: TT’ [0 Uncasmitind WY Comidor Lands 8 Polemtal inncwation iy Floa y

JUNTL NEY' J Gomninimed Domsoprianl —— Exmsting Roade _*‘
MENT ——““——-— B vistands = Propased Ro 1
1k =

Innovation Way
Technology
Corridor

<Orange Co, FL
«33,884 acres



Community Planning Collaborative 2005 &,’

This Report

This report includes a description of A Special Thanks to CPC Partners

t_'h-a Commumty Planning Collaborative The Orange County Planmng Division Pasnicaicric: Toor PeoviDes
(CPC) itiative and outcomes of 1ts b Linda Chapin, Metropoelitan Center for

phases. The main body of this report Regional Studies at the University of CRITERION PLANNERS

has 3 sections: 1) tramning and capacity Central Florida PrLACEWAYS COMMLNITEVIZ
building for the Orange County Planning Jefirey Jones, East Central Florida Evvi 5 T
Division; 2) community visioning for the Regional Flanning Couneil NIISIGN SUSTAINABILITY FOOLS
Innovation Way project ; and 3) details Shelley Lauten, myregion.org ForSer CONSLATING

about Innovation Way alternative growth YL

scenarios and public feedback from the

CPC Summit held in Orlando, Florida, NATURESERVE
October 27-30, 2005 Resarssance Pransing Group
ThE Froring NatugaL AgEAs
Three day charette process involving: InvinToRY
° Planners and decision makerS ThE ProjecT INTEGRATION PROCEDURE
L. Winsron Assocrares
« Citizens and stakeholder groups
« Civic engagement facilitators PusLic PARTICIPATION EXPERTS
 Tool providers and planning consultants e S
Evaluated 5 existing scenarios et Lot ACI Y S AND
Determined strengths & weaknesses PLANNING, LTD.

GEORGE JANES, ENVIRONMENTAL

Revised scenarios & re-evaluated
Identified best scenarios

Siviveanron CenNTER

hwnNhE

PlaceMatters » ﬂm_l_'lg_\e:ﬂnun}ty Planning Division i



Habitat Planning Charette

Objectives

e Understand the habitat content and its value to
the region and Florida

 Understand the areas of importance, conflict,
and compatibility with the scenario

e Develop policy recommendations regarding
what should be protected and where

NatureServe

/< VISTA |8}




The Conservation Elements

Selected Elements

e scrub

e sandhill

e gopher frog

» red-cockaded woodpecker
o celestial lily

* wood stork

* Dbald eagle

* Florida sandhill crane
o flatwoods

» eastern indigo snake
 wetlands
 watersheds




Red Cockaded Woodpecker

A Federal Endangered
Species with required
protection

e Distribution based on
potential habitat

e Ground surveys required to
verify

* Development restrictions
and/or HCP may be
required

Blue occurrences meet adequate size
requirements, red areas are below minimum
size but still may provide habitat.

&
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Summary of Conservation Value

Overlays elements to show
Importance by richness and
habitat condition

Most valuable area is within
core of proposed
development

Upland habitats are often T
undervalued for conservation 13 s
In Florida & i

Wieighted richness
Value

I High : 2.6
Conservation Yalue

Lnne O




Demonstration

Live Vista w/existing inputs
from Quantm & CommunityViz




Conclusions & Recommendations

e Goals are more appropriately set and are more
flexibly met over large regions

e Optimization of conservation solutions saves time
and facilitates focus on implementation but must
be done iteratively with transportation and land
use tools

NatureServe




FL Demo Level of Effort

Activity Source Approx. Time

Input conservation data into NatureServe Vista Florida Natural 2 weeks
Areas Inventory

Identify high conservation value areas NatureServe Vista <2 hours

Generate proposed highway routes Quantm 1 week

Generate secondary growth effects Community Viz 1.5 weeks

Identify areas of conflict between proposed transportation NatureServe Vista 1 day

routes and conservation values

Create optimal plan via alternative land use decisions and NatureServe Vista 4 hours

mitigation efforts

TOTAL

~4 weeks




Planned Features for Vista 2.0

Multiple uses per land unit (for
compatibility/conflict mapping)

User-defined element response to land use

Assisted import from heritage Biotics
system

Tools for modeling landscape condition
Calculating sub-region goals

e Aquatic analysis support? { -3 2
= N-SPECT integration under evaluation

NatureServe




Getting Started

Start analysis early enough to make a difference
Appropriate definition of the regional context
Public process for establishing values

Investigation of existing studies, plans, priorities for
conservation

Discipline experts required
— Ecological scientists

— Conservation planners

— GIS specialists

NatureServe




EBM Tools Program

Program Objectives

* |dentify available tools that may be useful for performing ecosystem-
based management.

« Characterize the tools in a knowledge base

» Prioritize the tools for further description and investigation for
Investment

 Develop and coordinate a network of tool providers and practitioners
e Conduct outreach and training

ANV g



Acknowledgments & Questions

e FHWA
 Quantm

* Placeways/Orton Family Foundation
(CommunityViz)

NatureServe




Screenshots In lieu of Demo

NatureServe




Building Element Information

Each element has:

* A nhame

* A weight

» A conservation unit

» Categories

« A quantitative goal

o Compatibility to
land use types

» A spatial
distribution map
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Setting Goals and Welights

Edit Goal Set

Marne |g-rank

[ Restricted

Ok

Dezcription

Default Goal  20% of occunrences

Categom Spstem ]G-H ank,

MatureServe global conzeryation status ranks determine
cohgzeration goals

j Apply Goals

Cancel

Element Goals

Mame

Adobe-lily
Loggerhead shrike
Jepzon'z linanthuz

P Caliztoga ceanothus
Green sturgeon
| Saft bird's-beak
Tiburon indian paintbrush
Sonoma ceanothus
Holly-leaved ceanothus
Rincon ridge ceanathus
Fevs-flowered navarretia

kd zrie ~mnnbi s arrabis

Congervation Hoal

Categom
Imperiled32)
Apparently Secu
Irmperiled(E2)
Imperiled(32)
Wulnerable[G3]
Critically [mperil
Critically [mperil
Imperiled(GZ2)
Imperiled[E2)
Imperiled(32)

Critically [mperil
Irnmariladi 71

Category Goa
20% of ococun
A0% of ocour
a0% of aceunr

0% of ocourr EES

BO% of ocourr
a0 of ocour
a7 of ool
a0% of ocour
a0% of ocour
a0% of ocour

a0% of ocour
D= o e iie

Goal -

a80% of ococurenc
A0% of ococurenc
80% of occurenc
if

B0% of occurenc

a‘-ﬁ-
80% af occurenc
80% of ococurenc
80% of ococurenc
80% of ococurenc
a80% of ocourenc
80% of ococurenc
pel e _IJ

ane -

Weight elements for
relative importance

Establish goals for
protection

Used in scenario
evaluation

Typically assign minimum
retention vs preferred
goalsets

A single scenario can be
evaluated against multiple
goalsets

Goals based on % of
habitat, % of occurrences,
absolute amount of

v [ U Apply habitat, or absolute # of

Ll + Occurences

¥ Percentage ~ Acres Set az Default occurrences

90% of occurrences Element Report ) )
NatureServe
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Element Report

Shows all attributes
of an individual
element

e Wiritten in XML

e Presented In
browser using
HTML

23 Aldo Report: Element - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help ,,.'

| Address |

C:\DeskiMNatureServeiMNapalReportsiMorthernspattedowl html| V| Go
~

Basic

Northern spotted owl i

Category Status:

Congervation Value Map:

Commoen name  Northern spotted owl

Scientific name  Stiix occidentalis cawina

G-Rank: Vulnerable(subspecies or varieties)(T3)

Wulnerable globally either becauze very rare and local throughout itz range, found only in a restricted
range {even if abundant at some locations), or because of other factors malkang it wulnerable to
extinction of elimination. Typically 21 to 100 occurrences or between 3,000 and 10,000 mdmiduals

US ESA:- Threatened
Federally listed as Threatened
Calformia legal status: Hone(I72)

Mone - ho State status

T

@ Done

a My Computer




Indices of Conservation Value

Allows the user to:

e Select elements to be
included.

» Select the factors to be
included such as
guality, confidence, and
weight.

« Each combination

reveals different
information (e.g.)

— Integrated Cons.
Value

— Element richness
— Viability
— Ave. confidence
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Scenario Evaluation Report
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Scenario Evaluation Report
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elements with unmet
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Scenario Evaluation Repo
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Calforna Annual Grasslands Alliance 862,855,859 01 |4893|50 percent 7,442,000 ano|1T2 113,828,500 982 [26.38
of area
Califorma Coast Ranges Chff and Canyon 11,304,9927 407 |50 percent |501,500 16 |8.87 3,485,500 150 |61.66
of area
Califorma Mesic Chaparral 34,559 44182 1280050 percent (435,000 33 (115 24,247,000 460 15735
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Select unit of
interest
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Scenario Generation

Generate Conservation Solution

* Prepare inputs

Welcome to the Protection Solution

for MARXAN NatureServe (
and SPOT ®V| STA Y=

Generate Conservation Solution

* Provide policy
context for
refining
optimized output

Solution Generation Tool
<Select zolution generatar:

& MARAN
<Describe MARRAN >

¢Link to MARFAN websibe:

 5POT
<Descrbe SPOT

<Link bo SPOT website:

< Back




Create SOI UtiOﬂS, Proposed Conservation Areas
ldentify :
“Irreplaceable” Sites

Middk Dwi

|dentify a set of
locations that can meet
conservation goals at
least cost or conflict

with production " -5‘""“
objectives
Current and
_ Proposed

Lake Berne £23

Calculate the relative Conservation Areas g
Irreplaceability of sites Froposed Canservaton nl.
for meeting &
conservation goals A

Areasreprezent 40 acre pixels
attributed by parcel and element
octurencs information.

—_—

|:| Mapa County Boundary - Major Roads |:| 10 Mile Buffer WMaterbodias



