














Non-Point Source Pollutant & 
Erosion Comparison Tool (N-SPECT)

Initial Uses
– Model soil erosion, surface water run-off & pollution
– Predict potential impacts of                                    

land use change on water                                        
quality

Intended Users
– Land use planners
– Watershed managers

N-SPECT Functions

Rainfall-runoff 
model
Pollutant model
Sediment yield 
model
– Universal Soil Loss 

Equation (USLE)

Waianae Case Study:
Nitrogen (pre-change)

Baseline: 
Scrub/shrub

Waianae Case Study: 
Nitrogen (post-change)

Land cover change to low 
intensity residential

Compare baseline 
estimate to the estimated 
load after a change in 
land cover

Estimated 138% increase 
in nitrogen load from this 
area

Monitoring & Monitoring & 
assessment toolsassessment tools

Visualization Visualization 
toolstools

Project Project 
management toolsmanagement tools

Data collection Data collection 
& management & management 

toolstools

Conceptual Conceptual 
modeling modeling 

toolstools

Data processing & Data processing & 
integration toolsintegration tools

Modeling & Modeling & 
analysis toolsanalysis tools

SectorSector--specific decision specific decision 
support toolssupport tools

Stakeholder Stakeholder 
communication communication 
& engagement & engagement 

toolstools

Coastal Hazard 
Assessment

• Community Vulnerability 
Assessment Tool (CVAT)                               

Community Vulnerability 
Assessment Tool (CVAT)

Initial Uses
– Assess coastal storm hazards (storm surge, flooding)
– Assess community vulnerability
– Find mitigation opportunities

Intended Users
– Emergency managers
– Land use planners
– Building officials



Community Vulnerability 
Assessment Process

7 Steps:
– Hazard Identification
– Hazard Analysis Mapping
– Critical Facilities 

Vulnerability Analysis
– Societal Vulnerability 

Analysis
– Economic Vulnerability 

Analysis
– Environmental 

Vulnerability Analysis
– Mitigation Opportunities 

Analysis
News and Observer Publishing Co. & Wilmington Star 
News, Inc.

CVAT Florida Panhandle Case Study: 
Coastal Hazard Risk & Vulnerability

Risk Mapping Community Vulnerability Mapping

CVAT Florida Panhandle Case 
Study: Ecosystem Mitigation Value

Monitoring & Monitoring & 
assessment toolsassessment tools

Visualization Visualization 
toolstools

Project Project 
management toolsmanagement tools

Data collection Data collection 
& management & management 

toolstools

Conceptual Conceptual 
modeling modeling 

toolstools

Data processing & Data processing & 
integration toolsintegration tools

Modeling & Modeling & 
analysis toolsanalysis tools

SectorSector--specific decision specific decision 
support toolssupport tools

Stakeholder Stakeholder 
communication communication 
& engagement & engagement 

toolstools

Land Use Planning 
& Visualization

• CommunityViz

CommunityViz

Initial Uses
– Visualize, analyze, & communicate about land use & 

infrastructure development
– Assess social, economic, & environmental impacts 
– Decision-making framework that can combine many 

models
Intended users
– Communities, regions, & agencies
– Developers & land advocates
– Land-use planners
– Resource managers

Scenario-based impact analysis

•Demographics
•Impervious 
surfaces

•Development on 
sensitive land

•Traffic and air 
quality

•Economics
•Year-by-year 
changes

•Results from 
external models

•Etc.

Estimates pattern 
& impacts of future 
growth



Communication and Public 
Engagement

•3D visual fly-
through models

•Interactive controls 
& real-time 
recalculation

•Web reports & 
explorers

•Side-by-side 
comparisons

•Dynamically 
updating charts

•Keypad clicker 
compatible

Multimedia tools

®

Monitoring & Monitoring & 
assessment toolsassessment tools

Visualization Visualization 
toolstools

Project Project 
management toolsmanagement tools

Data collection Data collection 
& management & management 

toolstools

Conceptual Conceptual 
modeling modeling 

toolstools

Data processing & Data processing & 
integration toolsintegration tools

Modeling & Modeling & 
analysis toolsanalysis tools

SectorSector--specific decision specific decision 
support toolssupport tools

Stakeholder Stakeholder 
communication communication 
& engagement & engagement 

toolstools

Conservation Planning 
•Habitat Priority Planner (HPP)

• MARXAN
• NatureServe Vista

Habitat Priority Planner (HPP)

Initial Uses
– Conservation & restoration planning
– Land use planning 
– Interactive decision making

Intended Users
– Land use planners
– Conservation groups
– Resource managers

Habitat Priority Planner

Packages several useful measures of 
habitat quality

Minimal data needed
– Raster land cover layer
– Supporting site specific data

Point, line, polygon

Habitat Priority Planner 

Participatory GIS
– Interactive planning
– Group decisions
– Quick analysis
– Develop site specific

applications

MARXAN

Initial Uses
– Protected area or other natural 

resources site prioritization
– Developing networks or sets of solutions 

to meet objectives
Intended Users
– Protected areas planners/mangers
– Other natural resource managers



Species Goals

Goals: Species &Ecosystems Cost: Threats to Ecosystem Health

Costs

Priority Set of Sites

MARXAN Carolinian Marine 
Ecoregional Assessment Case Study NatureServe Vista

Initial Uses
– Integrate biodiversity & land use policy information
– Create & analyze land use scenarios to identify 

conflicts between species & habitats of concern & 
proposed land uses

Intended Users
– Land use planners
– Infrastructure planners
– Natural resource managers

NatureServe Vista

Map policy mechanisms to evaluate risk from 
unreliable policies

NatureServe Vista

Generate land use/marine management 
conflict indices to identify problem hot spots 
& quantify gaps

Utility of Modeling & Analysis Tools 
& Decision Support Systems

Awareness
– Learn about relationships & interactions within the 

ecosystem
Evaluation
– Evaluate current state of ecosystem & possible 

consequences of management decisions
Management
– Support adaptive management process of review 

& revision

Monitoring & Monitoring & 
assessment toolsassessment tools

Visualization Visualization 
toolstools

Project Project 
management toolsmanagement tools

Data collection Data collection 
& management & management 

toolstools

Conceptual Conceptual 
modeling modeling 

toolstools

Data processing & Data processing & 
integration toolsintegration tools

Modeling & Modeling & 
analysis toolsanalysis tools

SectorSector--specific decision specific decision 
support toolssupport tools

Stakeholder Stakeholder 
communication communication 
& engagement & engagement 

toolstools
Stakeholder 
Engagement

• Keypad Polling

•DORIS



Keypad Polling

Initial Uses
– Enables stakeholders to select 

between preferred alternatives  
in workshop settings

– Allows participants indicate 
preferences & share information

Intended users
– Managers of collaborative 

projects Courtesy of Donley & Associates Inc.

DORIS

Applications
– Design “candidate” MPAs and MPA networks 

which can be saved, kept private, or shared with 
others

– Analyze underlying data layers
Intended users
– Stakeholders and community members

DORIS in the California Marine Life 
Protection Act Initiative

Output total and % 
area in MPAs

Utility of Stakeholder Communication & 
Engagement Tools

Participation
– Enables participation of people & perspectives into 

planning processes
Representation
– Helps projects represent societal values & objectives

Education
– Builds the community’s knowledge base about the 

ecosystem & project
Buy-in
– Can generate acceptance for & involvement in 

planning objectives

Tips for Using Tools Effectively

Make the tool work for you
Figure out who should run 
the tool
Invest in information 
management
Foster collaboration
Evaluate tool use & results

Geophysical

Land Use Tools
Scenario 

Development
e.g., 

CommunityViz

Conservation 
Tools

Evaluation 
and 

Prioritization 
for Terrestrial, 
Freshwater, 

Marine 
Ecosystems
e.g., Vista 

w/MARXAN

Geophysical Tools:
Freshwater 
pollution & 

sedimentation 
Analysis

e.g., NSPECT

Geophysical Tools:
Marine Pollution Plume 

Model
e.g., TNC model

Biological/ Species & 
Ecosystems

Decision entry & 
monitoring data 
feedback

Integrated 
Conservation & 
Land Use Plan 
Across EcosystemsAdapted from Dorfman 2007

Socioeconomic & 
Human Use



EBM Tools Network 
Training Program

Limited amount of individual consulting on selecting 
tools for projects available
Fee-based trainings customized for specific projects 
available
Web-based EBM tools training (Welcome!)
Dan Dorfman, Sr. Planner, Intelligent Marine Planning 
(IMP)
– dandorfman@intelligentmarineplanning.org
– Phone: (727) 823-4764
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Data Priorities 
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Survey Respondent Distribution
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Respondents by Profession

1%

2%

4%

6%

7%

7%

10%

14%

25%

28%

0% 5% 10% 15% 20% 25% 30%

Fishing

Health

Administration

Marine Science

Ecology

Engineering

Education

Planning/Policy

Environmental Science

Other

Response Percent
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Respondents by Institution

1%

4%

9%

9%

15%

17%

22%

24%

0% 5% 10% 15% 20% 25% 30%

Federal government

Other

Consulting firm

Local government

NGO/institute

University/college

County government

State government

Response Count
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Professional Level

5.80%

5.80%

15.20%

32.60%

41.30%

0.00% 5.00% 10.00
%

15.00
%

20.00
%

25.00
%

30.00
%

35.00
%

40.00
%

45.00
%

Executive

Other

Management

Senior professional

Staff professional

Response Percent
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Respondents by Professional Role

5%

8%

9%

14%

15%

18%

35%

0% 5% 10% 15% 20% 25% 30% 35% 40%

IT manager

Cit izen advocat e

Regulat or

Planner

Resource manager

Dat a manager

Ot her 

Response Percent

• Of the “35% Other”, 5% were Educators and 11% said they did GIS Work
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GIS Skill Level of Respondents

11%

18%

31%

32%

9%

0% 5% 10% 15% 20% 25% 30% 35%

1 (minimal
experience)

2

3

4

5 (high-level)

Response Percent
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GIS Use 

0% 20% 40% 60% 80% 100%

Not a GIS software
user

Other

Scient if ic analysis

Planning

Spat ial analysis

Cartographic or
mapping

Response Percent
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Software Usage

0%

2%

2%

3%

4%

4%

6%

8%

11%

11%

13%

20%

92%

0% 20% 40% 60% 80% 100%

Intergraph

Maptitude

GRASS

IDRISI

Manifold

Bentley

Other

Erdas

MapInfo

AutoCad

ArcServer

ArcIMS

ArcGIS

Response Percent
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GIS Data Formats

10.3%

10.3%

14.4%

67.0%

91.8%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

TAB

Other

KM L

Geodatabase

Shapef ile

Response Percent

12

GIS Data Sources

4%

10%

14%

26%

50%

63%

89%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Commercial providers

Geospat ial One-Stop

National At las

Other

CUGIR

County GIS organizat ion

New York State GIS
Clearinghouse

Response Percent
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Data Priorities by Watershed

No additional top data priorities Lake Ontario, Long 
Island Peconic Bay, 
New York Harbor

•Geology: SoilsSusquehanna

•Shoreline: Environmental Sensitivity IndexLake Erie – Niagara 
River

•Geology: SoilsLake Champlain

•Geology: Soils
•Geology: Surficial

Hudson River 
Estuary, Lower 
Hudson, and Upper 
Hudson

•Geology: Soils
•Sediments: Suspended Sediments
•Geology: Surficial

Delaware
•Shoreline: Environmental Sensitivity Index Allegheny
Data PrioritiesWatershed
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Council Identified Data Gap and 
Associated Survey Result

Economic fisheries data was not a specific category in the survey. Fish distribution data, which was a priority to 7% of 
respondents, can be used in economic analyses. Similar datasets, shellfish distribution was a priority to 4% of 
respondents and bottom fishing areas were a priority to 1% of respondents.

Economic Data for Fisheries –
Statewide

Fifteen different biologic sampling subcategories were provided as data priority options in the survey. Of these, bird 
distribution was within the top 20 data priorities, and fish distribution, shellfish distribution, icthyoplankton, 
macroinvertebrates, marine mammal distribution, reptile distribution, and chlorophyll were also selected as data 
priorities.

Biological Sampling – Statewide

While not in the top 20 priorities of all respondents, underwater infrastructure data was listed as a data priority and 
ranked in the top 10 data priorities by the Administration, Ecology, Engineering, and Marine Science professions. When 
broken out by watershed, underwater infrastructure categories were represented as follows; Allegheny (in top 10), 
Hudson River Estuary (6%), Lake Champlain (14%), Lake Erie-Niagara River (5%), Lake Ontario (7%), Peconic Bay (10% 
and 7%), Long Island Sound (9% and 6%), Long Island South Shore (11%), Susquehanna (13%), Upper Hudson (8%)

Underwater Infrastructure –
Statewide

Bathymetry data ranked as the 2nd top data priority. When broken out by watershed, bathymetric datasets were within the 
top 10 priorities for all watersheds, with the exception of Long Island Peconic Bay, (ranked 11th), Long Island South 
Shore (ranked 11th), Delaware and Susquehanna (did not rank). 

Bathymetric Datasets – Statewide 
Integration

Benthic mapping is a priority in the Atlantic Region. Survey results have been separated by Atlantic watershed region:
* New York Harbor: 22% of respondents, in top 10 
*Peconic Estuary: 7% of respondents, not in top 10
* Long Island Sound: 12% of respondents, not in top 10
* Long Island South Shore: 6% of respondents, not in top 10

Benthic Mapping – Atlantic Region

Invasive mapping is one of the top 10 priorities. When broken out by profession, invasive species data was a top 10 
priority for respondents from ecology, education, engineering, and environmental science professions and a priority for 
Planning/Policy profession (ranked 19th). Invasive species data appears to be a priority in all regions and within the 10 
top priorities for the Allegheny, Delaware, Hudson River, Lake Champlain, Lake Erie-Niagara River, Lake Ontario, New 
York Harbor, and Susquehanna watersheds.

Invasive Species Mapping –
Statewide

Ten different habitat subcategories were provided as data priority options in the survey. Of these, freshwater wetlands, 
estuarine habitat, coastal habitat, restoration, and ecoregions were all within the top 20 data priorities. Other habitat 
types that were revealed when data priorities were summarized by groups:

*Submerged grasses (Marine Science top 10)
*Deepwater habitat (Marine Science top 10; Lower Hudson watershed top 10)

Habitat Mapping – Statewide

Wetland data is a priority to respondents. Freshwater wetland habitat and estuarine habitat were both in the top 10 
priorities. This dataset has also been identified as a priority through the State of New York Geographic Information 
System Strategic Plan Workshops. 

Tidal-Freshwater Wetland Mapping 
- Statewide

Benthic mapping  a priority in the Hudson River Estuary (HRE). 25% of HRE respondents placed it within their top 5 
making it the 4th top priority in the watershed.

Shallow water benthic mapping -
Hudson River Estuary

Survey ResultsIdentified Data Gap

15

Survey Identified Priorities

Socioeconomic datasets were not often rated as the top priority within groupings, however, these datasets were selected and many ‘other’
socioeconomic datasets were suggested by respondents. 6% of respondents found census data to be a priority, 4% found coastal 
enterprise data a priority, and 3% found historic structure data to be a priority. Additionally, respondents specified that they were interested 
in coastal tourism activities, environmental health data, population density along the shoreline, and proposed industrial uses.

Socioeconomic datasets

Shoreline data is a priority to 15% of all respondents. Shoreline data also was prevalent when respondents were broken out by watershed. 
By watershed: Peconic Bay, Long Island Sound, Hudson River Estuary, Lower Hudson, Lake Champlain, Lake Erie – Niagara River, Lake 
Ontario, New York Harbor (all top 10), Long Island South Shore (17%), 

Shoreline

12% of respondents found water chemistry data a top priority. Water chemistry data also was prevalent when respondents were broken out 
by watershed. By watershed: Allegheny, Delaware, Susquehanna, Peconic Bay, Long Island Sound and South Shore (all top 10), Lake 
Champlain (14%), Lake Erie – Niagara River (11%), and Lake Ontario (11%). It is unknown the specific water chemistry data that is 
desired.

Water Chemistry

Groundwater data is a top priority for 16% of respondents. Groundwater datasets were especially important to respondents within the 
Allegheny, Long Island Sounds, South Shore, and Peconic Estuary (all top 10), Lake Eire-Niagara River, (5%), and Lake Ontario (11%) 
watersheds. 

Groundwater data

Flood data is a top priority for 16% of respondents. In particular, flood data was a top priority for respondents in the Allegheny, Lake Erie-
Niagara River, Susquehanna (all top 10), Hudson River Estuary (13%), Lake Champlain (14%), Lake Ontario (11%), Peconic Bay (13%), 
Long Island Sound (9%), Long Island South Shore (14%), and the Upper Hudson (8%) watersheds

Flood data

Several other subcategories of facility and structures were priorities to respondents. Drinking water supply, wastewater treatment facilities, 
hazardous material storage sites, (all within top 20), navigation aids (3%), and marine facilities (1%) were selected as data priorities. 
Several respondents mentioned other facility and structure data that was not included in the predefined list. These include bridges, water 
service lines, petroleum bulk facilities, dams, and power plants.

Facilities and Structures

4th top priority for respondents. When respondents are separated by watershed, stormwater management data is within the top 10 priorities 
for all watersheds. Also, when broken out by profession, this data is within the top 10 priorities for all professions with the exception of 
Health (not ranked)

Stormwater 
management facilities 
and structures

Several land use and land cover datasets were considered a priority. Conservation/easement lands and critical natural areas both were 
listed within the top 10 data priorities for the survey respondent population. Public beach data was also selected among the top 5 data 
priorities for 5% of the survey respondents. Several survey respondents also contributed ‘general land use/land cover’, ‘land use change,’
and ‘land cover: vegetation and permeability’ as data priorities that were not in the list of answer options.

Land use / Land Cover

Top priority among respondents and within the top 10 priorities for respondents by watershed. When respondents were broken out by 
profession, parcel boundaries were in the top 10 data priorities for all professions with exception of Administration (not ranked). This 
dataset has also been identified as a priority through the State of New York Geographic Information System Strategic Plan Workshops. In 
the Discussion Draft #2 there is discussion of coordination in creating a statewide parcel dataset. 

Parcel boundaries

Survey resultsSurvey Priority

16

Survey Category Data Priorities

■ Table 11 in Report for overall listings for data 

■ Table 12 in Report contains top 10 for each region

17

User Defined Data Priorities

■ See Table 16

18

Conclusions

■ A Reasonable Cross Section of Respondents

■ Reconfirmation of Council Gaps

■ New Areas Identified

■ Large Data Set Interest-Flood Plain, Soils, Parcels

■ Data Availability-Information Dissemination



6/3/2008

1

Sandy Creeks 
Situational Analysis 
NY OCEAN AND GREAT LAKES ECOSYSTEM CONSERVATION COUNCIL 

Katie Budreski/David Healy/Katie Malinowski

Ecosystem-Based Management Data Needs & Priorities Workshop

April 22, 2008

2

Presentation
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3 Analyze Data Gaps

4 Next Steps
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Sandy Creeks Watershed

4

EBM Process in Sandy Creeks

■ EBM Planning Strategy: Nature Conservancy’s 
Conservation Action Planning (CAP) Process + 
Socio-Economic Factors

− Stakeholder Involvement

− EBM Strategy Document: Situational Analyses

5

Situational Analysis

6

Sandy Creeks Situational 
Analysis

* A = Available, F = Unavailable, but feasible to develop, U = Unknown or possibly unfeasible to develop

DEC RIBS: Dissolved Oxygen

Impervious Surface: Land Use Land Cover 
Classification

DEC's RIBS: suspended solids

Pervious Surface: Land Use Land Cover 
Classification

Low-Impact Development Program: GIS Layer of 
Low-Impact Development Areas

Established riparian buffers as a result of forestry 
and agricultural workshops

A

F

U

A

A

A

( - ) Nutrient loading from 
Agricultural Runoff or 
Wastewater

Threats (-)/Assets (+)

( - ) Nutrient loading from 
Agricultural Runoff or 
Wastewater

Threats (-)/Assets (+)

( + ) Reduced 
sedimentation/ agricultural 
runoff from Riparian Buffers

Water 
Quality

GOAL

Water 
Quality

GOAL

Water Chemistry:
Maintain water quality 
standards

Aquatic Life:
Maintain Non-Impacted 
Status

Toxicity: 
No significant mortality 
(acute toxicity) or 
reproductive impairment 
(chronic toxicity)

OBJECTIVES

Water Chemistry:
Maintain water quality 
standards

Aquatic Life:
Maintain Non-Impacted 
Status

Toxicity: 
No significant mortality 
(acute toxicity) or 
reproductive impairment 
(chronic toxicity)

OBJECTIVES

( - ) Increased water 
temperature from lack of 
riparian buffer

( - ) Increased 
sedimentation from 
impervious surface runoff 
from new development

( + ) Reduced sedimentation 
- pervious surfaces

Fertilizer Application on Agricultural Fields

Lagoon Inventory

On-site Septic System Failures

Land Use Land Cover Classification: Agriculture

Primary sources of non-point source pollution into 
stream networks

Location of stormwater management facilities

DEC's RIBS:Nitrogen, Phosphorus, Fecal Coliform, 
DO

Monitoring Metrics & Data

Fertilizer Application on Agricultural Fields

Lagoon Inventory

On-site Septic System Failures

Land Use Land Cover Classification: Agriculture

Primary sources of non-point source pollution into 
stream networks

Location of stormwater management facilities

DEC's RIBS:Nitrogen, Phosphorus, Fecal Coliform, 
DO

Monitoring Metrics & Data

U

F

F

A

U

F

A

*

U

F

F

A

U

F

A

*
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Data Gaps

8

Data Gaps Continued
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Next Steps
■ Refine Situational Analyses

■ Develop and Implement Actions

■ Adapt and Improve

10

Sources
■ Sandy Creeks Ecosystem-Based Management Stakeholder 

Outreach Report prepared by EcoLogic, LLC

■ Sandy Creeks Watersheds Ecosystem-Based Management 
Strategy Document prepared by Biohabitats, Inc. (Coming 
Soon!)

■ Measuring Progress: An Evaluation Guide for Ecosystem and 
Community-Based Projects, Ecosystem Management 
Initiative, School of Natural Resources, University of 
Michigan, Version 3.0, March 22, 2004.
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APPENDIX D: SOURCES 

Lauber, T.B. and T.L. Brown, Information Needs for Lake Ontario: The Great Lakes Regional Research 
and Information Network Search Conferences, Cornell University Human Dimensions Research Unit and 
New York Sea Grant, May 2008. 

Data Priorities Survey Results and Analysis, Report for the NY Ocean and Great Lakes Ecosystem 
Conservation Council (OGLECC), Stone Environmental, Inc., March 2008.  

Measuring Progress: An Evaluation Guide for Ecosystem and Community-Based Projects, Ecosystem 
Management Initiative, School of Natural Resources, University of Michigan, Version 3.0, March 22, 
2004. 

Sandy Creeks Ecosystem-Based Management Stakeholder Outreach Report, EcoLogic, LLC, November 
2007. 

Sandy Creeks Watersheds Ecosystem-Based Management Strategy Document, Draft, Biohabitats, Inc., 
November 21, 2007 




