Appendix A:
Reprojection of Catch




Table of Contents

Section Al: Catch Reprojection MethOdOIOQY...........uuuriiiiiiiiiiiiriiiiieerier e e e 1
Section A2: Alternative 5 a, b, ¢, ArtiTriggered CloSure Maps.........cccceeeriiieeeiiieeeiiiiiiinn e e e ee e eeeene 3
Section A3: Alternative 2 PIHCZ Catch Reprojection MapS........ccoovvviiiiiiiiiiie e e 12
Section Ad: Alternative 3 ADF&G Area Catch Reprojection Maps...........cccvvvveveeeeiiiiiiieeeees e 20
Section A5: Alternative 4, Option 1, PIBKC 1@BArea Catch Reprojection Maps...........cccccec.... 29
SectionA-6: Alternative 4, Option 2, PIBKC 19®Area Catch Reprojection Maps...............ccuveeee 41

Table of Figures

Figure A 1: Alternative 5a: Reprojection Of Catch Due To Closure Of The Current Pribilof
Islands Habitat Conservation Zone In The Pacific Cod Pot Fishery Beginning on
Y=t 01 C=T 0] 0T A o) 2 0O 3

Figure A 2: Alternative 5a: Reprojection Of Catch Due To Closure Of The Current Pribilof
Islands Habitat Conservation Zone In The Pacific Cod Hook And Line Fishery

Beginning on September 212 2007 .........c.uuiiiiieiiiiiie e 4
Figure A 3: Alternative 5b: Reprojection Of Catch Due To Closure Of The ADF&G Area In

The Pacific Cod Hook And LinEishery Beginning on September 22 of 2007...................... 5
Figure A 4: Alternative 5c: Reprojection Of Catch Due To Closure Of The PIB&09

Area In The Pacific Cod Pot Fishery Beginning on September 22 of 2007...........cccccceenne 6

Figure A 5: Alternative 5¢: Reprojection Ofaith Due To Closure Of The PIBKC 1999

Area In The Pacific Cod hook And Line CDQ Fishery Beginning on September 22 of

120 P RPP PP 7
Figure A 6: Alternative 5¢: Reprojection Of Catch Due To Closure Of The PIBKC-0975

Area In The Pacific Cod Hook And Line Open Access Fishery Beginning on September

B o 0 O PP EET 8
Figure A 7: Alternative 5d: Reprojection Of Catch Due To Closure Of The PIBKC-0984

Area In The Pacific Cod Pot Open Access Fishery Beginning on September 22 af.2007.9
Figure A 8: Alternative 5¢: Reprojection Of Catch Due To Closure Of The PIBKC-0984

Area In The Pacific Cod Hook And Line CDQP Fishery Beginning o8eptember 22

(0] 21 0 OO PRRPSPOPTPPPPP 10
Figure A 9: Alternative 5¢c: Reprojection Of Catch Due To Closure Of The PIBKC-0984

Area In The Pafic Cod Hook And Line Open Access Fishery Beginning on September

P o L0 O PSSP PPRPR 11
Figure A 10: Alternative 2: Reprojection Ofaith Due To Closure Of The PIHCZ Area In

The Pacific Cod Open Access Pot Fishery 20030 in 4 Pages of Panels (2 years per

(02T 1= ) I = =1 o 1 12
Figure A 11: Alternative 2. Reprojection Of Catch Due To Closure Of The PIHCZ Area In

The Pacific Cod Open Access and CDQ Hook And Line Pot Fishery2003In 4

Pages of Panels (2 years per panel) BelOW...........ccooiiiiiiiiiiiiiiiiiieeeeeeer e 16



Figure A 12: Alternative 3: Reprojection Of Catch Due To Closure Of The ADF&G Area In

The Pacific Cod Open Access Pot Fishery 2005 (All other yearoafigential)..................... 20
Figure A 13: Alternative 3: Reprojection Of Catch Due To Closure Of The ADF&G Area In

The Pacific Cod CDQ ahOpen Access Hook And Line Fishery 2003 2010 In 4 Pages

of Panels (2 years per panel) BelOW.............uuuiiiiiii i e e e e e eeees 21
Figure A 14: Alternative 3. RBprojection Of Catch Due To Closure Of The ADF&G Area In

The Flatfish Non Pelagic Trawl CDQ and Open Access Fishery 2003 2010 In 4 Pages

of Panels (2 years per panel) BElOW.............oooiiiiiiiii e 25
Figure A 15: Alternative 4, Option 1: Reprojection Of Catch Due To Closure Of The PIBKC

197509 Area In The Pacific Cod Pot Open Access Fishery 2003 2010 In 4 Pages of

Figure A 16: Alternative 4, Option 1: Reprojection Of Catch Due To Closure Of The PIBKC
197509 Area Pacific Cod Hook aridne CDQ and Open Access Fishery 2003 2010 In
4 Pages of Panels (2 years per panel) BElOW...............uuuriiiiieriiiiiiiiiiiieiieeiieeseaeeanaaaaaeeeeen 33
Figure A 17: Alternative 4, Optio 1: Reprojection Of Catch Due To Closure Of The PIBKC
197509 Area Flatfish Trawl CDQ and Open Access Non Pelagic Trawl Fishery 2003
2010 In 4 Pages of Panels (2 years per panel) BelQW.............cccovvveeiiii e, 37
Figure A 18: Alternative 4, Option 2: Reprojection Of Catch Due To Closure Of The PIBKC
198409 Area Pacific Cod Pot Open Access Fishery 2003 2010 In 4 Pages of Panels (2
YEAIS PEI PANEBEIOW.... ..o e e e e e e e e e ——— 41
Figure A 19: Alternative 4, Option 2: Reprojection Of Catch Due To Closure Of The PIBKC
198409 Area Pacific CotHook And Line CDQ And Open Access Fishery 2003 2010
In 4 Pages of Panels (2 years per panel) Below.............ccccccoviiiiiiiiic e . 45
Figure A 20: Alternative4, Option 2: Reprojection Of Catch Due To Closure Of The PIBKC
198409 Area Flatfish Trawl CDQ And Open Access Fishery 2003 2010 In 4 Pages of
Panels (2 years per panel) BelOW.............cccoooeeiiiiii e ccecccnvrnvrnnneeeeeeeeeeeee . 49



Section A-1: Catch Reprojection Methodology

This sectiordocumentshe methodology that was usedréproject catch from within proposed closure
areasunder the various alternatives and their options, to areas that would remain open either annually or
following a trigger closure at some point in the yddnis reprojectiorof catch is a retrospective analysis

that is intended to be exemplary of where catch might have occurred had the closure been in place. This
analysis utilized observed data as compiled in the VMS Enabled NOAA Fisheries Alaska Region Catch
In Areas Datalse as developed by Steve Lewis of the Alaska Region Analytical Team. The Catch In
Areas database was given favorable reviews by the
February of 2009. This analysis utilized an algorithmic approach tojegpcatch using the data, and
assignment of that data to a spatial grid, contained within the Catch In Areas Database. The following
maps show reprojection of historic catch that occurred within areas proposed for closure to areas that
would remain opennder the alternative in questiof.he reprojection is based on historic catch grouped

by vessel, harvest sector, gear, andgfrghis representation is not intended to be interpreted as a
predictive model of where fleets will redeploy when faced witthosure but rather is a reprojection of
historical catch to locations where fishing occurred.

Catch reprojection was done within the Catch In Areas database by followingvaistgmrocedure of
matching with proportional assignment to a fine spatial gith aggregation to a coarse grid for display
purposes. The procedures used are as follows:

Step 1. Vessel Based Match:

In the first step of the catch reprojection operation the catch of each vessel that operated in the area
proposed for closure (théternative areas) in each week of the sedasimg week ending date

reprojected into grid cells (7km x 7km) occurring within 50 nautical miles of the closure boundary in the
area outside of the closure area (the open‘ar&ajs assignment igropotional to the actual observed

catch by that same vessel and within the same target fishery and gdardgplk of the 7km square grids

cells the vessel actually fishaddin the same week of the season. In this way catch is matched first at

the observé v es s el | evel and based on that vessel s own
If a vessel fished in only one gridjuareoutside the closure in a particular week when the closure would
have been in place (either an annual or triggereslicdthen all of the reprojected catch is assigned to

that sindge grid square. If that vessel fished in two cells, with-d®@@ercent split then 60 percent and 40
percent of the reprojected catch is assigned to the cells respective of the propseieedin eachell.

In many cases this match reprojects most of the catch that could potentially be forgone; however, there
are instances when a specific vessel fished within a closure area but not outside of it in a particular week.
In such cases, acend matching step &pplied toattemptto reproject vessel level unmatched catch to

the open area.

Step 2: Vessel Type/Target/GeaBased Match

I n the second step, a vessel 0isaweakiwhean thatfieaselwasc cur r e
not observed fishing within 50km outside of the closure boundary is reprojected proportional to the catch

of vessels in its sector of tileet thathad recorded catabutside of the closure area using the same gear

type, inthe same species target fishery, and with the same vessel gtphdfProcessor (CPyr Catcher

Vessels (CV) In this way, catch is reprojected based on recorded itegehd cellsin the open area

where the same vesltype operating in the samertget fishery, and with the same gear type, had

! Please note that this data is aggregated to 20km grids for reprojection in the maps in this appendix due largely to
the extreme quantities of data, (in excess of 3 terabytes per process) processing time generated for each map, and
also becausdne vertical catch bars overlap each other excessively in the smaller grid display.
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recorded catch. This second step serves to reproject catch that could not be reprojected at the individual
vessel and week level proportional to catch of similar vessels However there are some instances,
paticularly with the limited number of C&¥potentially affected by some alternatives, when a relaxation

of the vessel typis necessary to match catch to grid cells outside of a closure area, and that relaxation of
the vessel type match is undertaken inrtaet step.

Step 3. All Vessels/Target/Gear Match

In this third matching step, the vessel type matching constraint is relaxed and the match is made
proportional to all vessels, CPs and CVs combined, in a target fishery with the same gear typerdThis thi
step gathers all remaining catch and reprojictghere possibletp grid cells proportional to the catch of

all vessels within target fishery, gietype, and week of the season recorded in those grid etlsever,

there are instances when no effoccurs outside of the proposed closure area by any vessel type within
target, gear type, and in the specific week in question. In such cases, a final step is used, which relaxes
the week of the season constraint.

Step 4: All Vessels/Target/Gear/Month NMitch

The final step in the reprojection algorithm relaxes the constraint of trying to match catch within the same
week of the season. In this step, remaining unmatched catch is reprojected proportional to catch by any
vessel type, within same target, sagear type, and within the same month of the catch that occurred

within the closure area. While this last step broadens the match criteria significantly, there are
nonetheless some cases where a matcltatilotbe made. In a couple of particular cases, to be

discussed in the accompanying RIR, even this step does not provide a match. The interpretation of this
finding is that the closure area was essentially the only area that had recordedtbaiche targt and

gear combination in question and serves to highlight the importance of that area to the potentially affected
fleet.

Limitations of the Reprojection Analysis:

This reprojection is entirely based on recorded historic catch within and outsidestine @oeas in

guestion. Reprojection of catch in this way makes the inherent assumption that this reprojection would
occur with no impact on vessels that fished within the tare@ehichcatch is reprojected to occur, with no
impact on localized availahii of fish stocks, and with the same catch rates (tons/week in proportionality
method) as observed in the areas reprojection is made. In some cases these assumptions may all be true;
however, in others these assumptions are likely to fail, especials@s avhen the reprojection into a

cell is a relatively large proportion of the catch that is being reprojected and/or is larger quantity than
originally caught within the cell to which reprojection occurs. Thus, this ana&ysiemplary of where

catch night be taken in the instance of a closure; however, the analysis is inherently static in that it does
not account to the impact that such reprojection of effort, and catch, might have on fishing conditions
within grid cells to which reprojection is estited to potentially occur in this retrospective analysis.



Section A-2: Alternative 5 a, b, ¢, Andd Triggered Closure Maps

\ 17670'0"W

Current HCZ Reproject POT PCod > 9-22-07 0

172900'W /
25 50 100

521

I
N

Current HCZ Closed POT PCod > 9-22-07

l

1
cachinm

Current HCZ Boundary
Closed Current HCZ

| | Open Current HCZ

| 1
Nautical Miles

Maps show reprojection of historic catch
that occurred within areas proposed for
closure to areas that would remain open
under the alternative in question. The
reprojection is based on historic catch
grouped by vessel, harvest sector,
gear, target and time period.

This representation is not intended to
be interpreted as a predictive model of
where fleets will redeploy when faced
with a closure but rather is a reprojection
of historical catch to locations where
fishing occurred.

168°0'0"W

Z

58°

5 56°000'N
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Conservation Zonin The Pacific Cod Pot FisheBeginning onSeptember 22 of 2007
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Figure A- 2. Alternative 5a: Reprojectio®f Catch Due To Closure Of The Current Pribilof Islands Habitat
Conservation Zone In The Pacific CHdok And LineFishery Beginning on September 22 of 2007.



[l 1 1
176700"W 172900"W / - / —

| Maps show reprojection of historic catch
that occurred within areas proposed for

ADFG:Clased HAL PCOD:29:22:07 0 25 50 100 closure to areas that would remain open
| 1 | | | | | L | under the alternative in question. The
Nautical Miles reprojection is based on historic catch |-

grouped by vessel, harvest sector,
gear, target and time period.

This representation is not intended to

be interpreted as a predictive model of

where fleets will redeploy when faced
with a closure but rather is a reprojection
of historical catch to locations where
fishing occurred.

1
cosAnn

521

1]

ADFG Reproject HAL PCOD >9-22-07

1
gachn

Reproject ADFG |
Closed ADFG
ADFG Boundary

172°010"W 168"Q;0"W
T T

T

st ok, 206D 1
o

Figure A- 3. Alternative %: Reprojection Of Catch DueoIClosure Of ThADF&G Arealn The Pacific Cod
Hook And LineFishery Beginning on September 22 of 2007.



Figure A- 4. Alternative &: Reprojection Of Catch Due To Closure Of THBKC 197509 Arealn The
Pacific CodPotFishery Beginning on September 22 of 2007.




































































































































