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 Focus on ecosystem services based 
analysis

 Target specific data needs
 Improve use of existing knowledge
 Increase focus on refining and 

developing decision support tools
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“[PCAST has addressed the needs and opportunities] . 
. . of governments—and especially the U.S. Federal 
government—to fulfill more effectively their 
responsibility in relation to the protection of 
environmental capital and ecosystem services.”

-President’s Council of Advisors on Science and Technology.
Sustaining Environmental Capital: Protecting Society and the Economy” 

July 2011



 Sustainability 

 “Much of the world’s environmental 
capital, moreover, consists of common-
property resources rather than privately 
held assets . . .”

 OMB/OSTP FY 2012 budget guidance
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“ . . . the information actually available on these 
topics is far from complete. But it is also far, far 
more than none at all.”

-President’s Council of Advisors on Science and Technology.
Sustaining Environmental Capital: Protecting Society and the 

Economy” July 2011



 Ecotrust Fishing study

 Surfriders non-consumptive recreation study

 Near shore high resolution bathymetry

 Integrated Ocean Observatory System (IOOS)

 BOEMRE space use conflicts study
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“EcoINFORMA is needed to ensure that Federal agency 
data relevant to biodiversity and ecosystems, as well as 
the socio-economic and geophysical data required in 
support of ecosystem valuation and decision-support, are 
published in machine-readable, interoperable format to 
facilitate research engagement by public, private, 
academic, and other stakeholders, and to support policy-
and decision-making at Federal, state, and local levels.”

-President’s Council of Advisors on Science and Technology.
Sustaining Environmental Capital: Protecting Society and the Economy” 

July 2011



 Managing Data Sets
 Marine Cadastre
 Coastal Atlas
 Marine Map (Oregon)

 Studying Ecological Processes
 OWET Studies
 NOPP studies (BOEMRE/NOAA/DOE) 
 BOEMRE environmental studies
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“Despite the abundance of data that come from 
existing monitoring programs, decision makers at 
every level lack sufficient information—that is, 
the results of analysis and interpretation of data.”

-President’s Council of Advisors on Science and 
Technology. Sustaining Environmental Capital: Protecting 

Society and the Economy” July 2011



 Marine Map

 Marine InVEST

 ARIES

 TNC Ecoregional Assessment



 Oregon Wave Energy Trust:
Cumulative Effects Analysis Framework

 Bureau of Ocean Energy Management:
Bayesian Analysis for Spatial Siting (BASS)
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Attributes

Decision Support



Baseline

Output maps

Core modelling process

Development elements

Input maps Interaction matrices



 Function-Based Product Model





 Representing How Well the Water Supports…
 Ecology: e.g. Cetaceans, Pinnipeds, Kelp, Fish 

Species
 Physical: e.g. Coastal Resilience/Erosion, Sediment
 Social/Use: e.g. Fishing Effort, Navigation, 

Recreation, Visual



Sensitivity normalized in 
relation to level of impact, 

risk or ecosystem & society 
services
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ActivitiesImpact levels for the 
relevant activity, specific 
to the sensitivities in the 
defined area are collated

A series of Weighted Product Models (WPM) – Combined in Scenarios



Gray Whale Support Visual Resources Device Suitability



 Scenario Based Analysis
 Functions are related to 

other uses 
 Proposed Development 

Scenario related to 
functions

 Combined impact delta 
from natural baseline for 
cumulative impact



 Managing Data Variability and Gaps
 Managing Differing Opinions

 Scientific
 Development
 Public

 Managing Uncertainty



. Probability Driven
 Conditional probabilities 

to capture complex 
uncertainty

 Partners
 Oregon State University
 Robust Decisions
 The Nature Conservancy



Substrate Depth
None
1m
1m_5m
5m

25.0
25.0
25.0
25.0

Anchoring Suitability
Excellent
Acceptable
Possible
Not Acceptable

5.36
11.6
8.93
74.1

Water Depth
0m_30m
30m_40m
40m_50m
50m_75m
75m_100m
100m_200m
200m

14.3
14.3
14.3
14.3
14.3
14.3
14.3

Port Size
Deep Draft
Medium Draft
Shallow Draft

33.3
33.3
33.3

Distance to Port
5NM
5NM_10NM
10NM_15NM
15NM_20NM
20NM_25NM
25NM_30NM
30NM_50NM
50NM

12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5

Energy Potential
High
Medium
Low

33.3
33.3
33.3

Distance to Shore
1NM
1NM_3NM
3NM_4NM
4NM_5NM
5NM_10NM
10NM_15NM
15NM_20NM
20NM_25NM
25NM

11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1

Substrate Type
Sand_or_Mud
Gravel
Bedrock
All other

25.0
25.0
25.0
25.0

Device Suitability
Excellent
Acceptable
Possible
Not Acceptable

0.53
7.35
10.9
81.2

Port Access
Excellent
Acceptable
Possible
Not Acceptable

16.7
37.5
29.2
16.7

Anchoring Uncertainty
Hi
Med
Low

33.3
33.3
33.3

Composite Anchoring
Excellent
Acceptable
Possible
Not Acceptable

8.02
13.2
18.2
60.6



 Multiple Models and 
Inputs 

 Various Reviewers
 Allows for Non-Existent 

Data





 Black Rockfish Example
 Two different bathymetry 

data sets (50M and 4M)
 Different assumptions 

about habitat “believe-
ability”

 Manages uncertainty 
and varying data quality



 Conditional Probability 
Tables
 Engine for decisions
 Creates probabilities
 Allows for analysis of 

value of information



 Web-Enabled Tool for 
Decision Support
 Collects preferences from 

reviewers
 Presents spatial results 

from preferences
 Supports informed 

alternatives analysis
 2012 Roll-out
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