T ENMarine Renewable Decision Tools
Emergqing Oregon and West Coast Efforts
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= Oregon Wave Energy Trust:
Cumulative Effects Analysis Framework

= Bureau of Ocean Energy Management:
Bayesian Analysis for Spatial Siting (BASS)
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Filtered
and
Processed

Raw Data Data Library Decision Engine User Interface
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Ecosystem services are the benefits people obtain from
ecosystems. Changes in these services affect human
well-being in many ways.

-Millennium Ecosystem Assessment Report

Ecosystem Services allow an integrated approach
capturing many values and resources.
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Analyticabframework structure

X 7
Baseline Development elements
Input maps Interaction matrices
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Core modelling process

N/

Output maps
V
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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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Impact levels for the
relevant activity, specific

to the sensitivities in the

defined area are collated
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Activities

Devices

Supporting
technology

Associated
operations

A series of Weighted Product Models (WPM) — Combined in Scenarios
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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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/" Outputs to Inform Ocean

= Probability Driven ) ' Renevable Energy Sfing

: Data Management
= Conditional probabilities e || P

to capture complex ——— VAR s

Wihat to do next enalyses

uncertainty ey

= Partners

Human N :ﬂ:: : ;:r?:rts
= Oregon State University [ |

Constituents \, | Messures - basis for
u RObUSt DeCiSionS :E::EIS‘:Q et ﬁmtmnnm ™ evaluation of tradeodts

= Stakeholders data and madels

= The Nature Conservancy

Constifusnt valuas b

. Ocean Renewable Energy
~__Siting Evaluation
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Distance to Shore
Substrate Type mm INM ﬂi
Sand_or_Mud 250 Energy Potential SNMANM 111
Gravel 250 B8 . ANMSNM 111 Port Size
Bedrock 250 High 333 ENMLONM 114
Al other 25.0 = Medium  33.3 7 ' DeepDraft 333
= Low 333 10NM_ISNM - 11.1 Medium Draft  33.3
1SNM_20NM 111 Shallow Draft  33.3
20NM_25NM 111 -
25NM 111 Distance to Port
Water Depth 5NM 125
Om_30m 14.3 5NM_10NM 125
Substrate Depth 30m_40m 143 10NM_15NM 125
None 25.0 40m_50m 14.3 15NM_20NM 125
Im 25.0 50m_75m 14.3 20NM _25NM 125
Im 5m 250 75m_100m 14.3 25NM_30NM 125
5m 25.0 100m_200m 14.3 30NM_50NM 125
200m 14.3 50NM 125
Anchoring Suitability GOLIEE Y
Excellent 536| & ,Ex):«c::lpl)ggle ég;
o - Possible 292
Not Acceptable . Not Acceptable  16.7
Anchoring Uncertainty \
" 333 : : Device Suitability
Med 33.3 ., ComposneAnchormEg ; - 053] ¢
Low 333 Excellent 8.02 Acceptable 7.35
Acceptable 132 Possible 109
Possible 18.2 Not Acceptable  81.2

Not Acceptable  60.6
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= Multiple Models and
Inputs

kil BT

= Various Reviewers

m Allows for Non-Existent
Data

IIIIII
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At B
Distance to Shore
SLEE s e e
gandTor_Mud %g Energy Potential INN_ANM 111
rave : : 4NK_SNM 111 Port Size
Bedrock 0 High 700
Al other 50 Medium 200 SNM_10MM 111 Deep Draft 0
: Low 100 10NM_15NK 111 Medium Draft  80.0
15MM_20NM - 11 Shallow Draft 200
20WM_25NM  11.1 -
25NN 11.1 Distance to Port
Water Depth AN 0
0m_30m 0 SNM_10NM 100
30m_40m 100 10MM_15MM 0
40m_50m 0 15NM_20NM 0
50m_75m 0 20NM_25MNM 0
75m_100m 0 25NM_30NM 0
100m_200m 0 J0NM_B0NM 0
200m 0 SONM 0
Anchoring Suitability Port
Excellent 80.0
Excellent 0
Acceptable 0 Acceptable 200
Possible 750 e e 0
NotAcceptable  25.0 CroceperE
Anchoring Uncertainty - -
- - Device Suitability
Composite hn{:honn:g : Excellent 0
Excellent 0] & ¢ Acceptable 583
Acceptable 750m ¢ Possible 60.8
Possible 65.0 Mot Acceptable 333
Mot Acceptable 275
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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

=
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Habitat Suitability

Black Rockfish

Probability
HSP True

I High : 0.663679
LI

5

Low : 0.000213 p—
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u Metica - [anchor Table (in net pointabsorber_coded2) ]

AN File  Edit

Table

T LTI

Mode: anchor - |
Deterministic w | Function - |

Water Depth  Substrate Depth  Substrate Type

30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
30m_40m
40m_50m
40m_50m
40m_50m
40m_50m
40m_50m
40m_50m

Mone
Mone
Mone
None
1m

1m

1m

1m
1m_5m
1m_5m
1m_5m
1m_5m
Am

om

Am

om
Mone
Mone
None
Mone
1m

1m

Window Help

Apply | Okay |
Reset | Close |

Anchoring Suitability
Mot Acceptable

= Conditional Probability
Tables

= Engine for decisions

Sand_or_Mud
Gravel
Bedrock

All other
Sand_or_Mud
Gravel
Bedrock

All other
Sand_or_Mud
Gravel
Bedrock

All other
Sand_or_Mud
Gravel
Bedrock

All other
Sand_or_Mud
Gravel
Bedrock

All other
Sand_or_Mud
Gravel

= Creates probabilities

= Allows for analysis of
value of information

Parametrix
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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

Gather Cashed

Discrimination
Information

-, . ol

Doterming Filter
Moasures

Collect data and
uncertainty for
measures when

available

Rafine Granularity
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Rerun Models

Facilitate stakeholder
deliberat

Facilitate what

next analysis
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RatlsvViansen Gareth Davies

Rarametrix Aguatera
508-416-6056 +011 44 1856 850088
pPIansen @ parametrix.com Gareth.Davies@aqguatera.co.uk

Kevin Halsey

Parametrix
503-416-6166
khalsey@parametrix.com

These projects supported by the Oregon Wave Energy Trust,
the Bureau of Ocean Energy Management and the National
Oceanographic Partnership Program.

@ aQuatera.co.uk Parametrix




	Slide Number 1
	Decision Support on the Ocean
	Decision Support Elements
	Ecosystem Service Analysis
	Linking Data to Decisions
	Analytical framework structure
	Function Mapping
	Cumulative Effects Structure
	Function Mapping
	Combined Functions
	Bayesian Analysis
	Bayesian Belief Networks
	Guided Spatial Analysis
	Partial Information Management
	Ecological Modelling
	Expert Input Drives Analysis
	Final Tool
	Contact

