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REPORT TO THE PRESIDENT

SUSTAINING ENVIRONMENTAL
CAPITAL: PROTECTING SOCIETY
AND THE ECONOMY

Executive Office of the President

President’s Council of Advisors

on Science and Technology

JULY 2011

http://www.whitehouse.gov/administration/eop/ostp/pcast/docsreports Parametrix




= Focus on ecosystem services based

analysis

= Target specific data needs

= Improve use of existing

xnowledge

= Increase focus on refining and
developing decision support tools
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“IPCAST 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
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= Sustainability

B “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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" Prjuetanici) fe
opics Qm Com tis als

more ﬂ&léta't(an”an OSYStem
Service Relationships

-President’s Council of Advisors on Science and Technology.
Sustaining Environmental Capital: Protecting Society and the
Economy” July 2011
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Ecotrust Fishing study

Surfriders non-consumptive recreation study

Near shore high resolution bathymetry

Integrated Ocean Observatory System (I0OOS)

BOEMRE space use conflicts study
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Raw Data Data Library Decision Engine User Interface
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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
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m Managing Data Sets

= Marine Cadastre
= Coastal Atlas
= Marine Map (Oregon)

= Studying Ecological Processes
» OWET Studies
= NOPP studies (BOEMRE/NOAA /DQOE)
s BOEMRE environmental studies
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cision'$

“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
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Marine Map
Marine InVEST

ARIES

TNC Ecoregional Assessment
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m Oregon Wave Energy Trust:
Cumulative Effects Analysis Framework

=@ Bureau of Ocean Energy Management:

Bayesian Analysis for Spatial Siting (BASS)

Parametrix




J

Decision Support
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SAervices

Fl{nctions

Attributes
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= Function-Based Product Model

Cetacean Support
(Gray Whale)

Product of two submodels

Migration Suppart Resident Suppart
(Seasonal) (Forage)

Buffer to Migration Corridors Mvsid Model

Depth Iso-bars Sandy Substrate Depths around Proximity to kelp
near rock 10m
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Model Specifications

The cetacean supportmodel indudes two parts, migration support and Attribute: Depth Jsa-bars for Migration Attribute: Fishing Effort
foraging support. The modelis Gray Whale specific (Eschrichtus rabustys)and  Ref. Classification Ref. Classification Score
isa synthesis of both spatial and non-spatial data. The migration sub-function <10m 1 <4m 10
models corridors ofimportance based on observed point data and the 10m<27.5m 2 4m<5Sm 3.5
correlation with physical environmental parameters, primarily depth contours 27.5m<32.5m 3 >5m 0.01
The forage sub-function is primarily for resident species and is also based on 37.5m<47.5m Source: Interpolated NOAA Tidal Station Data
available observed data from the Oregon coast. 47.5m<60m

60m<75m
The impact models are the interaction of the function with known existing sea >75m
uses, conditions and activities. These are anthropogenicand include fishing Source: 100m DEM Bathymetry
effort, vessel navigation and water quality.

Attribute: Substrate

Refer_ems: ) Classification
Angliss, R. P. and B. M. Allen. 2007. Marine Mammal Stock Assessment 1 Sarvel SOMITET

Report: Gray Whale: Eastern North Pacific Stock. NOAA-TM-AFSC-193. 2 Sand adjacent to rock
http://www.nmfs.noza.gov/pr/sars/species.htm Retrieved March 12, 3 Rock with sand secondary
2011. 4 All other

Source: RRGAMI.

Newell, Carrie 2010. Ecological Interrelationships Between Summer Resident
Gray Wh'alesl Eschrichtivsrabustus) and Their Prey, Mysid Shrimp Anaritwan: Dupris for Foragie

Coast. MS Thesis. Ore. :::tate UniweLr:imalmmhe e - SR SO
: S - 1 Sm<12m

Ortega-Ortiz, Joel, Bruce Mate. 2008. Distribution and movement patterns of - Other
gray whales off central Oregon: Shore-based observations from Yaguina Source: 100m DEM Bathoymetry

Head during the 2007/2008 migration. Reportto Oregon Wave Energy i -
Trust. Attribute: Proximity to Kelp

Ref. Classification
1 Within 100mofSurvey
2 Other areas
Source: QREW Survey Dota processed
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= 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
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Sensitivity normalized in
relation to level of impact,
risk or ecosystem & society
services
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= Scenario Based Analysis

= Functions are related to
other uses

= Proposed Development
Scenario related to
functions

= Combined impact delta
from natural baseline for
cumulative impact
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= Managing Data Variability and Gaps

= Managing Differing Opinions

= Scientific
= Development
= Public

= Managing Uncertainty
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= Probability Driven el raorn o

oA a sty o enagement
= Conditional probabilities s s
to capture complex

What 1o do next enalysis
uncertamty

Models to develop
Decision Making

m Partners - = |

Anscdotal

. . Human
= Oregon State University [ %

Constituents

= Robust Decisions .

evaluabon of tradeotfs
* Analysts interpratation of

« Stakeholders data and models
Management
Atematives

BayesianDSS \
Engine

= The Nature Conservancy

\ Ocean Renewable Energy
“.__Siting Evaluaton -~
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Distance to Shore

High
Medi
Low

Energy Potential
33.3 i

um 333
333

Substrate Type
Sand_or_Mud  25.0 '
Gravel 25.0
Bedrock 25.0
Al other 25.0
Water Depth
0m_30m 14.3
Substrate Depth 30m 40m 143
None  25.0mm: 40m_50m 143
1m 25.0 50m_75m 14.3
Im_5m 250 75m_100m 143
5m 25.0 100m_200m 143
200m 14.3
Anchoring Suitability
Excellent 536| | i
Acceptable 116
Possible 8.93
Not Acceptable  74.1

Anchoring Uncertainty

Hi 333
Med 333

Low 333

Excellent
Acceptable
Possible

Not Acceptable

Composite Anchoring

1INM 111
1INM_3NM 111
3NM_4NM 111
ANM_5NM 111
5NM_10NM 111
10NM_15NM 111
15NM_20NM 111
20NM_25NM 111
25NM 11.1

Port Size

Deep Draft 333
Medium Draft  33.3
Shallow Draft  33.3

Distance to Port

5NM 12.5
5NM_10NM 125
10NM_15NM 125
15NM_20NM 125
20NM_25NM 125
25NM_30NM 125
30NM_50NM 125
50NM 12.5

Port Access

Excellent 16.7
Acceptable 375
Possible 29.2
Not Acceptable  16.7

Excellent 053
Acceptable 7.35
Possible 10.9

Not Acceptable  81.2

Device Suitability
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= Multiple Models and
Inputs

m Various Reviewers

@ Allows for Non-Existent
Data

Parametrix



Substrate Type
Sand_or_Mud 50.0
Gravel 25.0
Bedrock 0
All other 25.0

Water Depth
0m_30m 0
30m_40m 100
40m_50m 0
50m_75m 0
75m_100m 0
100m_200m 0
200m 0
Anchoring Suitability
Excellent 0
Acceptable 0
Possible 75.0
Not Acceptable 25.0
Anchoring Uncertainty
Hi 0 Composite Anchoring
Med 100
Low 0 Excellent 0
Acceptable 7.50
Possible 65.0
Not Acceptable  27.5

Energy Potential
High 70.0
Medium  20.0
Low 10.0

Distance to Shore

1NM 111
INM_3NM 111
3NM_4NM 111
4NM_5NM 111

SNM_10NM 111
10NM_15NM 111
15NM_20NM 111
20NM_25NM 111
25NM 11.1

Device Suitability

Excellent
Acceptable
Possible

Not Acceptable

0
5.83
60.8
333

Port Size

Deep Draft 0
Medium Draft  80.0
Shallow Draft  20.0

Distance to Port
5NM 0
SNM_10NM 100
1ONM_15NM 0
1SNM_20NM 0
20NM_25NM 0
25NM_30NM 0
30NM_SONM 0
SONM 0

Port Access
Excellent 80.0
Acceptable 20.0
Possible 0

Not Acceptable 0
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= Black Rockfish Example

= Two different bathymetry
data sets (50M and 4M)

= Different assumptions
about habitat “believe-
ability”
= Manages uncertainty
and varying data quality

Habitat Suitability
Black Rockfish

Probability . A
HSP True . » o -

High : 0.663679
P boxmee bt 8

Low : 0.000213 _s
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[l Netica - [anchor Table (in net pointabsorber_coded?) ]
AN File Edit Table Window Help

s | ."

=/

e = Conditional Probabilit
Node: anchor v| Apply | Okay | y
Deterministn:vl Function v| Reset | Close | Tables
Water Depth  Substrate Depth ~ Substrate Type Anchoring Suitability | 1 101
30m_40m None Sand_or_Mud Not Acceptable -] " Englne for deCISIOﬂS
30m_40m None Gravel Not Acceptable R
30m_40m None Bedrock Not Acceptable [ ] Creates prObabllltleS
30m_40m None All other Not Acceptable
30m_40m im Sand_or_Mud Possible .
Hm40m  m Grave Possible = Allows for analysis of
30m_40m 1m Bedrock Not Acceptable . )
30m_40m im All other Not Acceptable Value Of lnformatlon
30m_40m 1m_5m Sand_or_Mud Possible
30m_40m 1m_5m Gravel Possible
30m_40m 1m_5m Bedrock Not Acceptable
30m_40m 1m_5m All other Not Acceptable
30m_40m 5m Sand_or_Mud Acceptable
30m_40m 5m Gravel Acceptable
30m_40m 5m Bedrock Not Acceptable
30m_40m 5m All other Not Acceptable
40m_50m None Sand_or_Mud Not Acceptable
40m_50m None Gravel Not Acceptable il
40m_50m None Bedrock Not Acceptable
40m_50m None All other Not Acceptable
40m_50m im Sand_or_Mud Acceptable
40m_50m im Gravel Possible
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= 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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Kevin Halsey Paul Manson

Parametrix Parametrix
503-416-6166 503-416-6056

Khalsey@ parametrix.com pmanson@parametrix.com

These projects presented here are supported by:

Oregon Wave Energy Trust

National Oceanographic Partnership Program:
Bureau of Ocean Energy Management (BOEM),
Department of Energy (DOE) and the National Oceanic
and Atmospheric Administration (NOAA)
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