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Section A-1: Catch Reprojection Methodology

This section documents the methodology that was used to reproject catch from within proposed closure
areas, under the various alternatives and their options, to areas that would remain open either annually or
following a trigger closure at some point in the year. This reprojection of 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 Database as developed by Steve Lewis of the Alaska Region Analytical Team. The Catch In
Areas database was given favorable reviews by the Council’s Scientific and Statistical Committee in
February of 2009. This analysis utilized an algorithmic approach to reproject catch 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 open under the alternative in question. The reprojection is based on historic catch grouped
by vessel, harvest sector, gear, and target. 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.

Catch reprojection was done within the Catch In Areas database by following a step-wise procedure of
matching with proportional assignment to a fine spatial grid with 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 (the alternative areas) in each week of the season (using week ending date) is
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 area). This assignment is proportional to the actual observed
catch by that same vessel and within the same target fishery and gear type in each of the 7km square grids
cells the vessel actually fished and in the same week of the season. In this way catch is matched first at
the observed vessel level and based on that vessel’s own proportion of weekly catch within a grid square.
If a vessel fished in only one grid square outside the closure in a particular week when the closure would
have been in place (either an annual or triggered closure) then all of the reprojected catch is assigned to
that single grid square. If that vessel fished in two cells, with a 60-40 percent split then 60 percent and 40
percent of the reprojected catch is assigned to the cells respective of the proportion observed in each cell.
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, a second matching step is applied to attempt to reproject vessel level unmatched catch to
the open area.

Step 2: Vessel Type/Target/Gear Based Match

In the second step, a vessel’s catch that occurred inside the closure area in a week when that vessel was
not observed fishing within 50km outside of the closure boundary is reprojected proportional to the catch
of vessels in its sector of the fleet that had recorded catch outside of the closure area using the same gear
type, in the same species target fishery, and with the same vessel type (Catcher Processor (CP) or Catcher
Vessels (CV)). In this way, catch is reprojected based on recorded catch in grid cells in the open area
where the same vessel type, operating in the same target 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 because the 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,
particularly with the limited number of CVs potentially affected by some alternatives, when a relaxation
of the vessel type is necessary to match catch to grid cells outside of a closure area, and that relaxation of
the vessel type match is undertaken in the next 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 type. This third
step gathers all remaining catch and reprojects it, where possible, to grid cells proportional to the catch of
all vessels within target fishery, gear type, and week of the season recorded in those grid cells. However,
there are instances when no effort occurs 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 Match

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, same gear 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 match still cannot be 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 recorded catch within the target 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 outside the closure areas 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 area to which catch is reprojected to occur, with no
impact on localized availability 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, especially in cases when 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 analysis is exemplary of where
catch might 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 estimated to potentially occur in this retrospective analysis.
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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 September 22 of 2007.
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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 22 of 2007.
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Figure A- 3: Alternative 5b: Reprojection Of Catch Due To Closure Of The ADF&G Area In The Pacific Cod

Hook And Line Fishery Beginning on September 22 of 2007.
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Pacific Cod Pot Fishery Beginning on September 22 of 2007.
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Figure A- 5: Alternative 5¢: Reprojection Of Catch Due To Closure Of The PIBKC 1975-09 Area In The

Pacific Cod hook And Line CDQ Fishery Beginning on September 22 of 2007.
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Section A3: Alternative 2 PIHCZ Catch Reprojection Maps

Figure A- 10: Alternative 2: Reprojection Of Catch Due To Closure Of The PIHCZ Area In The Pacific Cod

Open Access Pot Fishery 2003-2010 in 4 Pages of Panels (2 years per panel) Below.
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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 Fishery 2003-2010 In 4 Pages of Panels (2 years per panel) Below.
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Section A-4: Alternative 3 ADF&G Area Catch Reprojection Maps
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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 years are confidential).
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Figure A- 13: Alternative 3: Reprojection Of Catch Due To Closure Of The ADF&G Area In The Pacific Cod
CDQ and Open Access Hook And Line Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.
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Figure A- 14: Alternative 3: Reprojection 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.
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Section A-5: Alternative 4, Option 1, PIBKC 1975-09 Area Catch Reprojection Maps

Figure A- 15: Alternative 4, Option 1: Reprojection Of Catch Due To Closure Of The PIBKC 1975-09 Area In The
Pacific Cod Pot Open Access Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.
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Figure A- 16: Alternative 4, Option 1: Reprojection Of Catch Due To Closure Of The PIBKC 1975-09 Area Pacific
Cod Hook and Line CDQ and Open Access Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.
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of historical catch to locations where
fishing occurred.
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Maps show reprojection of historic catch
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Figure A- 17: Alternative 4, Option 1: Reprojection Of Catch Due To Closure Of The PIBKC 1975-09 Area Flatfish

Trawl CDQ and Open Access Non Pelagic Trawl Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.
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Section A-6: Alternative 4, Option 2, PIBKC 1984-09 Area Catch Reprojection Maps
Figure A- 18: Alternative 4, Option 2: Reprojection Of Catch Due To Closure Of The PIBKC 1984-09 Area Pacific
Cod Pot Open Access Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.
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Figure A- 19: Alternative 4, Option 2: Reprojection Of Catch Due To Closure Of The PIBKC 1984-09 Area Pacific
Cod Hook And Line CDQ And Open Access Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.
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Figure A- 20: Alternative 4, Option 2: Reprojection Of Catch Due To Closure Of The PIBKC 1984-09 Area
Flatfish Trawl CDQ And Open Access Fishery 2003 2010 In 4 Pages of Panels (2 years per panel) Below.

hY
1?2'ﬁ'0"w / Ma N 2 = 3
= ps showreprojection of historic catch
Closed and Reproject(Open) Areas o 35 70 140 | that occurred within areas proposed for
5 : s L L L L 1 1 L 1 1 dosure to areas that would remain open
Closed: 84 Reproject: 84 Mautical Miles under the alternative in question. The
reprojection is based on historic catch
K\._q__ grouped by vessel, harvest sector,
e gear, target and time period.
524 This representation is not intended to
be interpreted as a predictive modelof |
where fleets will redeploy when faced
P24 with & closure but rather is a reprojection
of historical catch to locations where
fishing occurred.
9 8
Relative Tons 521
= = i gsl I oL
= 57 A057/2 308 5xg 1
SRIOE 5327 L0, 5] 23
o 474 L 591
o 1275 207y e 3s 55
- - 50
Gear: NPT oS X sl B ;
Currently Showing YRS 720, 1 Piaali3 -
278 £13 2 =
Year: 2003 : 551 fi7s zl
3 : 50
A2l 1, T 2 B
= §
2 L =712 = 513 A1) i
il |2 3
0 e 24 5 12
353y T3 @50 A3 7 o
s 20 £ 59 239
36
88 b 5 .
\ S -
i
y 509
[ soundary 84 openiClosed e
=
l:l Closed Area 84 I e
518 i 2
I:I Open Area 84
.

~— - = 17290 !
Closed and Reproject(Open) Areas 5 35 70 140
Closed: 84 Reproject: 84 L = : e e 2 ! !

Relative Tons I

[

550 7 7
Gear: NPT
g
2 o
Currently Showing ::::::.: .'ggf} ¢ ..." 5:
Year: 2004 B g L
£ e SN B SR,
o e A [ 8 S e
S i OO B A Y 3
LSS S A 5 gy LS O AP D W ey S
S T AR
2O M s s
i Sy ] S o3 g

|:| Closed Area 84

Maps showreprojection of historic catch
that occurred within areas proposed for
dosure to areas that would rem ain open
under the atternative 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 predidive model of -
where fieets will redeploy when faced
with & closure but rather is a reprojection
of historical catch to locations where
fishing occurred.

S0 50Ta, mevusca
ﬁ VEII256 o7y me|
- 5
4200, i~
B 8
P2
..g* 2;. A
p 7 229 2 Y]
l‘-. B gy,
ﬁ#ﬂ ZESEsSSRtany

= i 0]
VA o iy S Sy,
6 SRy oy, 2 |

&,
By i,
Fiz i .,
3525 38T

3 éz',;?é, B
SR Sty

S

:] Open Area 84

49




A F =
= |72;6'n"\aﬂ / Ma TEE X 3
& ps showreprojection of historic catch
Closed and Reproject(Open) Areas 0 s 70 140 | that occurred within areas proposed for
5 e 2 L N N N 1 N N N i dosure to areas that would rem ain open
Closed: 84 Reproject: 84 Nautical Miles under the alternative in question. The
reprojection is based on historic catch
grouped by vessel, harvest sector,
gear, target and time period.
o524 This representation is not intended to
be interpreted as a predidive model of -
3 where fleets will redeploy when faced
94 with & closure but rather is a reprojection
2 g 25 5 oo 8 of historical catch to locations where
fishing occurred.
= z 016
Relative Tons 221 3 16| e (173 434
8 S RT] Les Y199 ., .
] e e o A s
g 33151 &1834 38 0)3 pe 3y ik
424 T - 1115,
: l% 504 6
550 f 10!:_\,_,'175 1697 %6106
LS b 01581703451
1155365 723 L
Gear: NPT Y 21 3261203 15 5o
Currently Showing 44 ! 18155
4500757375 :
- 9 v 3 =
Year: 2005 : SESLEOLE O EL : =
- . ra g - 2
= 0 > 8 5
47 | I =72 S 513 : : - i g
3 A -
o5 = = <3
- 587 2
5 = 5 A 0
{ Y. : 509
- fl 0
! -
E Boundary 84 Open/Closed : 517
=
[:| Closed Area 84 51
518 =
I:] Open Area 384
L

e L :-
172$'0"W / Ma = o % 3
% ps showreprojection of historic catch
Closed and Repro;ect(Open) Areas o 35 70 140 that occurred within areas proposed for
i o e L N n 1 1 N 1 N 1l dosure to areas that would remain open
Closed: 84 Reproject: 84 Nautical Miles under the alternative in question. The
reprojection is based on historic catch
grouped by vessel, harvest sector,
gear, target and time period.
- 524 This representation is not intended to
be interpreted as a predicdive model of -
] A where fleets will redeploy when faced
with a closure but rather is a reprojection
of historical catch to locations where
f fishing occurred.
Relative Tons 521 : 2 L > :
A 21331 514
— | — : 03248 - 2
550 7 7 3050 iy
058
. AR J 8y A P2l s s
g s 28 ; A
Gear: NPT 0 ISR SR m o, 5
= 2 9 5
Currently Showing : 351
18 11
Year: 2006 aSE e e o1 A £l
- o5y S ke 513 5 B
42 17 292 12 531
: 2 {2 10741 s
0 EEL
|
- 8 s 5 3
\ 5 I‘ %
5 : 509
b, e I oy
! -
D Boundary 84 Open/Closed 517
=
[ ] closedarea sa +—E1
518 i B
-_. :’ Open Area 84 168D W 16%0“\."1'
i 3 = L
>

50



<

— |
I?z‘ﬁ'o"w / Ma T = 5
e ps showreprojection of historic catch
Closed and ReproJeCt(o pen) Areas 35 70 140 that occurred within areas proposed for
5 = _ L f L L L L 1 dosure to areas that would rem ain open
Closed: 84 Reproject: 84 Nautical Miles under the alternative in question. The
reprojection is based on historic catch
grouped by vessel, harvest sector,
gear, target and time period.
524 This representation is not intended to
be interpreted as a predidive model of -
A where fleets will redeploy when faced
with & closure but rather is a reprojection
of historical catch to locations where
fishing occurred.
Relative Tons 1
] g
~ 6 0
550 7 7 s 203135 7o 5 ;
321
= 6 19
Gear: NPT X
Currently Showing ¥ 312! A7) 2y
B 41
Year: 2007 B0 et z
. T 5 B
3 ) 735 T3 28 3
da: .7 523 - 3155y 513
: 54 2] ) 3
018 . 2 50
13 AT1657, 36
L = 1S 2 750
20237604 41D 2
4355 T
' aa 509
af
E Boundary 84 Open/Closed 517
=
|:] Closed Area 84 T 51
] o B
i Open Area 84 18300 13%"10"\1-/
i A . eiris

A
17290 / Ma T T
= ps showreprojection of historic catch
Closed and ReproJeCt(o pen) Areas 35 70 140 that occurred within areas proposed for
= £ s 1 1 1 N 1 1 dosure to areas that would rem ain open
Closed: 84 Reproject: 84 Nautical Miles under the alternative in question. The
reprojection is based on historic catch
grouped by vessel, harvest sector,
gear, target and time period.
- 524 This representation is not intended to
be interpreted as a predictive model of -
k] where fleets will redeploy when faced
with & closure but rather is a reprojection
of historical catch to locations where
- fishing occurred.
Relative Tons 521 ; 0 -
7 ;
& 5124
1 = L e s
- 6 R0 &3 i m
550 7 7 35 215, 75 St
6 3 10
0948 2z : AW o5
Gear: NPT a2 2] SR e ]
& 267 g1 2 ;
Currently Showing 3 2 Byan kil 4 0
2\ 363 A8 E
Year: 2008 H W o B 2l
; 53 o1 = 10254311 =
S B =092 8 06 1891 - -
195 513 & 10911 R
15370459111 : 0
1, 055
\ 7356 A 0
- 3 7, 03 %a
0 X 1 X
0 0
/ 508
E Boundary 84 Open/Closed 517
=
[ ] closedarea sa o E
518 \/ g
|:| Open Area 84
L

51



Y L I8
172500 ! Ma T o
< ps showreprojection of historic catch
Closed and Reproject(Open) Areas 0 35 70 140 | that occurred within areas proposed for
. oo L i ¥ i L i i i ) dosure to areas that would remain open
Closed: 84 Reproject: 84 Nautical Miles under the atternative 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 predidive model of |-
where fieets will redeploy when faced
with & closure but rather is a reprojection
of historical catch to locations where
fishing occurred.

Relative Tons

[ ] .

S5F 7

o B s I
Gear: NPT SRR e Tl =]
i oy S e | B Ay Sy DS ey o Sy 0 8.5 8 =
= o S S 0 O[] M a0 0 .00 .08 s 0 0 o R ] (5 5 59 i
Currently Showing 5;;5::2-5;" ] %:gé’ﬁasﬁ.‘:gsﬂgi}ag3:#:5-‘-’5:.’ 5: S
0y ¥ B i GE O o) (05 g o S0 o 0 gy Y 0 S0 O Sy G0 SOy 058 i 8 0 g
L i 0 0 e 1 57 o A iy, A0 B 0 e 0L i et S i~ 3
Year: 2009 Ly R R ==
B I
8
42 1/ =72 H ]
3 150 gy 5
55 0 0 AV iy o gy 8 89 5 gy o B0 4 i
4 L 5 0 0 8 5y S iy e\ B 705
S0 5 5 A 0 oy S i 0 A I 250,
5y 8 0100ty g G g G A I o 8 055 g
7 55 5 0 0 55yt 50 0y 000 g 0 P G 55y A
G 1 0 g 5 0 s R 0 g
SSsessnE S
Boundary 84 Open/Closed iy S A o
L

|:| Closed Area 84
l:] QOpen Area 84

518

hY — »
17290 ! Ma T, ” =
& ps showreprojection of historic catch
Closed and Reprolect(Open) Areas o 35 70 140 that occurred within areas proposed for
i s . L L L s 1 L L L I dosure to areas that would remain open
Closed: 84 Reproject: 84 Nautical Miles under the atternative in question. The
reprojection is based on historic catch
grouped by vessel, harvest sector,
gear, target and time period.
524 This representation is not intended to
be interpreted as a predidive model of -
a where fleets will redeploy when faced
with @& closure but rather is a reprojection
of historical catch to locations where
fishing occurred.
Relative Tons 521
[ 2ler
i1
34
5507 7 >
- 54 ot 1 -
! 5 15 4"
Gear: NPT o] & 103
Currently Showing e 1o 3 £
- ' : =
Year: 2010 : 17 =
: K161 £
42 17 522 11,
i ey ! 513
A1
S 40
1% 76
-2
i3 o a3
57}
S 297.
! 7 5 509
s A
:I Boundary 84 Openi/Closed 517
=
[:| Closed Area 84 T 51
518 Y B
i I:I Ope(n Area 84 162 00wy 13%0"\10'
4. z Cire

52



