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MEMORANDUM
DATE: January 21, 2011
TO: SASI Peer Review Panel
FROM: NEFMC Executive Committee
SUBJECT: Terms of reference for SASI peer review

What is the SASI model?

The Swept Area Seabed Impact (SASI) model is a geo-referenced analytical tool that estimates the
adverse effects (Z) of fishing on seabed structures by combining fishing effort data, seabed
substrate and energy data, and gear-specific habitat vulnerability parameters. The model domain
extends from 3 nm offshore to the edge of the EEZ from the Maine/Canada border to the North
Carolina/South Carolina border, and includes the Gulf of Maine, Georges Bank, the Mid-Atlantic Bight,
and the associated slope regions. The SASI model was developed by the New England Fishery
Management Council (NEFMC) Habitat Plan Development Team (PDT) between fall 2007 and spring
2010.

The gear-specific vulnerability parameters are decomposed into susceptibility, which refers to the
percentage of a particular structural habitat feature removed or damaged by a single pass of the gear, and
recovery, which refers to the number of years required for the feature to return to its pre-impact state.
Different suites of structural seabed features (e.g. sponges, biogenic burrows, bedforms, etc.) were
inferred to each of the ten possible combinations of substrate (mud, sand, granule-pebble, cobble or
boulder) and energy (high or low). Vulnerability evaluations were evaluated for each gear type
individually based on a combination of literature review and professional judgment. Fishing effort
estimates were individually calculated for each of ten bottom tending gear types, including four types of
trawls, three types of dredges, and three types of fixed gears.

Fishing effort data and SASI model outputs are provided at a 100 km?* grid resolution, while seabed
substrate and energy data are incorporated at higher or lower resolutions than this, as dictated by the
distribution of raw data points. Both fishing effort inputs and model outputs are given in km? units.
Model runs were completed for hypothetical, even distributions of fishing effort (simulated runs, output
referred to as Z,,); realized, historical distributions of fishing effort (realized runs, output referred to as
Zrealized); and to obtain spatially-specific practicability/opportunity cost estimates (practicability runs,
outputs referred to as Z,, and e). Because the recovery parameters are modeled using a decay function, Z,
and Zqii.cq estimates for given year include residual adverse effects from past years, and current year
adverse effects. However, because the practicability runs incorporate both the adverse effect estimates
(Zher) and profits, and profits are realized immediately following a fishing event, the Z,, values are
instantaneous. Specifically, Z, can be thought of as an instantaneous version of Z,cjizeq.

Clustering of Z,, outputs was examined using spatial statistics (specifically, Local Indicators of Spatial

Association, LISA) in order to draw the Council’s attention to locations estimated to contain highly
vulnerable structural habitats, thus providing a starting point for spatially-specific habitat management.
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Why was SASI developed?

The Magnuson Stevens Fishery Conservation and Management Act (MSA) has included provisions
requiring fishery management plans (FMPs) to minimize the adverse effects of fishing on Essential Fish
Habitat (EFH) since the 1996 reauthorization.

The Council initiated EFH Omnibus Amendment 2 in 2005 with two main goals, the first of which was to
review and update EFH designations for all managed species. EFH is defined as ‘those waters and
substrates necessary for spawning, breeding, feeding, and growth to maturity’. EFH is designated on a
species-by-species basis, and may be specific to the egg, larval, juvenile, and adult lifestages, as
appropriate. The designations include a spatial component and a descriptive component. Because we do
not have adequate information on how specific types of habitats or specific habitat locations
contribute to the productivity of managed stocks, the EFH descriptions are by necessity fairly
general. In most cases, the spatial distribution of EFH is based largely on the spatial distribution of the
species/lifestage to which the designation applies. As might be expected, there is a high degree of overlap
in the EFH designations of the various species managed by the Council.

The second major goal of EFH Omnibus Amendment 2 was to optimize the minimization of adverse
effects across FMPs. This requires both a method for estimating adverse effects, and a strategy for
minimizing those effects. Previous to SASI, EFH evaluations conducted for NEFMC FMP actions
were ad-hoc, and could not be compared across plans in a straightforward manner. One important
way in which the SASI model improves upon previous adverse effect analyses is that it allows for a
comparison of the magnitude of adverse effects across different fishing gear types and FMPs. This
comparison can be made because all fishing effort is converted into area swept units, regardless of
whether trawl, dredge, or fixed gears are being evaluated. In addition, a single range of susceptibility and
recovery values were selected from to parameterize the model, no matter which gear type was being
evaluated, so the magnitude of Z,, estimates can be compared across gears.

It is worth emphasizing some key assumptions and limitations of the SASI approach. Because of the
spatial overlaps in EFH designations, and due to the general nature of the EFH designations, EFH was
considered holistically by the PDT for the purpose of estimating adverse effects. In addition, although the
EFH designations include information such as preferred water temperature, and the entire water column
may be designated EFH depending on the species and lifestage, the SASI adverse effects evaluation
focuses on the seabed, in particular on various structural features of interest. This is because seabed
structures were assumed to be the most heavily impacted by fishing operations. Obviously, non-fishing
stressors on habitat might have significant effects on water quality, especially in near-shore environments,
but because the Council has a direct ability to control fishing operations, and a mandate to minimize the
impacts of fishing operations on habitat, SASI focuses on fishing impacts on seabed structures.

How is SASI being used?

For the Omnibus EFH Amendment, SASI is being used both to develop alternatives, and to analyze
alternatives. The flowchart below diagrams the data inputs, processes, outputs, and applications/benefits
associated with the SASI approach. Note that some outputs are inputs to other processes.

Some SASI outputs fulfill the basic EFH requirements of the MSA, i.e. to make a determination as to
whether the effects of fishing on habitat are adverse (susceptibility and recovery parameters), and to
describe the magnitude of those effects and the need for further action (Z,ei,.q Outputs). Others (Z,,
outputs, vulnerable habitat clusters, Z,. and e (practicability ratio)) are used to guide the Council as it
develops appropriate alternative to minimize adverse effects.

Once suites of measures to minimize adverse effects are packaged into discrete alternatives (this is
projected to happen during the first few months of 2011), the model will be used to generate projections
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of Z,caiizea across all gear types that can be used to compare between the various alternatives and the status
quo in terms of their habitat benefits/impacts. In the future, it is anticipated that SASI will be used in a
similar way to evaluate the habitat impacts of management measures and fishery specifications in various
FMP amendments.

Figure 1 — The SASI approach.

The Swept Area Seabed Impact (SASI) approach | Data/Inputs I | Process |
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What were previous terms of reference and reviewer comments on the SASI approach?

The SASI approach has been reviewed three times by the Council’s Scientific and Statistical Committee
(SSC). The first review in March 2009 was conducted when the basic features of the approach were in
place but when the details of these features and how they fit together were not yet finalized. The second
review in December 2009 was conducted after the model inputs and structure were largely finalized, but
few results were available. The third review in August 2010 was conducted after all model inputs were
finalized and results were available. In addition, the August review was conducted after the
geostatistical/spatial analyses and practicability analyses were developed. Concurrent with the August
review, the results of those analyses were available to the Habitat Committee and in the process of being
applied to development of management options. Currently, the Council’s Habitat Committee has
approved a series of management options for analysis, based in part of the LISA cluster outputs and in
part on recommendations from the PDT and Habitat Advisory Panel. As appropriate, these options will
be packaged into management alternatives, and the cumulative and interaction effects of the various
options as combined will be evaluated by the PDT as described above. The table that follows summarizes
the TORs from previous reviews, SSC feedback on those TORs, and PDT adjustments to the approach
and responses to the feedback. Note that in some cases terminology differs from the original TOR memos
and SSC response memos in order to be consistent with currently used terminology.
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To establish a common understanding from which to consider the TORs below, part of the review
meeting will include presentations on the various components of the SASI approach, in particular:
e Literature review, vulnerability assessment, and estimation of susceptibility and recovery
parameters
e Characterization of fishing effort, substrate, and energy inputs, and their combination with
susceptibility and recovery parameters in the spatial/temporal model framework
e Types of model outputs produced (i.e. Zw, Zrealized> Znet) and analyses of those outputs, specifically:
e Spatial/geostatistical analyses of Z,, outputs
e Practicability analyses of Z, outputs

Terms of reference:

1. Is the SASI approach a reasonable way to estimate the magnitude and location of adverse effects
of fishing on EFH, as required by the MSA? In particular,

a. Considering the availability of other tools used by Fishery Management Councils, is
SASI -- without additional modification -- a valid approach to evaluate the adverse
effects of fishing on EFH?

2. Is the SASI approach, including the geostatistical and practicability analyses, a reasonable way to
develop and analyze spatially-based management alternatives to minimize the adverse effects of
fishing on EFH? In particular:

a. Have uncertainties in SASI inputs and resulting limitations of SASI been appropriately
characterized for the Committee, Council, and members of the public?

b. Is the spatial scale of the model outputs (i.e. 100 km? grid) appropriate for fishery
management applications? What ecological processes are missed by estimating adverse
effects at a 100 km? grid resolution? What implications does this have for development
of alternatives?

c. Are the practicability analyses appropriate to use for eliminating options at the
alternatives development stage, or should they be reserved for a later stage when the
impacts of various alternatives are being compared?

3. Existing gaps in data and theoretical understanding of habitat-related processes have been
identified during model development.

a. Review and evaluate research priorities that have been identified during the model
development process.

b. Review and evaluate updates to the structure of the model that could be made in the
future, given additional data or understanding of habitat-related processes.

Background documents
1. TOR memo (this document)
2. SASI methods document — contains detailed information about vulnerability assessment, SASI
model, LISA geostatistical analysis, and Z,./e practicability analysis.
3. SASIresults (Zw, Zicalizeds LISA, and Z,/e map outputs and summary tables)
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