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Example simulation for the two-habitat-four species scenarios

This document provides an illustrative examplehef performance of the ‘Direct Principal
Component’ method (DPC) based on the two-habitat-$pecies scenarios H2.S4.PC1.R4E

and H2.S4.PC1.R4EThis mixed-fishery scenario is illustrated in Flg
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Fig.1lillustrates the mixed-fishery scenario for fougetrspecies that are unevenly
distributed across two different habitat-types tirat targeted by the fishery (H2.S4 scenario)

For the purpose of this simulation example, vafoe®; ; andr; were arbitrarily specified as
follows: silver kobB; ; = 10000 and; = 0.1; geelbelB, 1 = 18000 and; = -0.07; hakdBs; =
40000 and; = -0.05; and pangB, 1 = 80000 and; = 0.04. The resulting ‘true’ biomass

trends for speciesin yeary is illustrated over a period of 20 years in Fig. 2
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Fig. 2 Simulated biomass trends for silver kob, gelbeaekehand panga

The two alternative effort scenarios used for satiny the distribution of fishing effort
across habitats are illustrated in Fig.3. The ithstion of effort allocations across the two
habitats is determined as the probability that taapis targeted in yeay, . The first effort
scenario () simulates time-invariant probabilitieg, and acts as a ‘control’ (Fig. 3a), while
the second effort (f scenario simulates a linear increase jrfor one habitat and a linear

decrease for the other habitat (Fig. 3b).
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Fig. 3 Two effort allocation scenarios; Bnd E for H2.S4 models. Each symbol represents a
particular habitat and the y-axes denote the pigliaht this habitat is targeted for any given
year.
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The performance of DPC method is illustrated by parnmg standardized CPUE indices and
the nominal CPUE indices (PCO models) to the ‘thiemass trends. The performance of the
DPC standardization models was evaluated in tefrtteeability to accurately estimatgin

comparison to the nominal CPUE indices. Estimgtegere obtained from a simple linear

regression of the form:

IN(CPUE,) =a +fy y=1,2,.., 20,

whereIn(CPUE ) expected standardized CPUE for speced yeai anda s the

intercept The relative abundance trend for each spedgethen given by the bias-corrected

estimate:
0.2
CPUE, =exp(In@, +fy) +7).
To facilitate graphical comparisons of abundanerds, the ‘true’ abundan@&gy and the

estimated relative abundance tref@BUE  were normalized by:

B

Norm _— 1Yy
B, v

exp(zlozm(Bi’y))

and

CPUE

Yi,y

CPUEY™ = .
exp(zl()ZIn(CPUE,{y))

Summary of results

Comparisons of betweeB'y"™ and CPUE"™ indicate that only minimal bias is introduced

by the DPC method in the case of the control scemt2.S4.R4.PC1.E(Fig. 4). The

normalized trends for scenario H2.S4.R4.PGilliEstrate the ability of DPC method to
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remove the effect of time-varying effort allocatibetween habitats in comparison to the PCO

models (Fig. 5).

o o
® Spec.A PCO ® Spec.A PC1.Root4
[«}] -1 (] -1 )
2 o | g o |
g o 3 o
c c
=} . >3 .
<9 < o
.o |
3 3
o | o _
o T T T T o T T T T
5 10 15 20 5 10 15 20
Year Year
o o
© Spec.B PCO ™ Spec.B PC1.Root4
[0} [}
£ o] £ o
N N
2 ) = 2
) . > .
< 9 < o]
— |
[C— T
o ] o |
O T T T ) o T T T )
5 10 15 20 5 10 15 20
Year Y ear
o o
™ )
Spec.C PCO Spec.C PC1.Root4

2.0

rel. Abundance
1.0
1 1 1
rel. Abundance
1.0
1 1 1
/

2.0

o | o _
© T T T T © T T T T
5 10 15 20 5 10 15 20
Year Year
o o
™ ™
Spec.D PCO Spec.D PC1.Root4

& S
S KN
c c
> . > .
Qo [o) Q
M=, M < o M
- o
oL - & ]

o | o _

o T T T T o T T T T

5 10 15 20 5 10 15 20
Year Year
Norm

Fig. 4 Normalized ‘true’ biomassg ') (red line), normalized CPUE indices (open cirgles

Y

and the predicted CPUE trends as a functiof) 6EPUE ™) (dashed line) for the models

H2.54.P0.Eand H2.S4.P1.R44E
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Fig. 5 Normalized ‘true’ biomassg,

) (red line), normalized CPUE indices (open cirgles

and the predicted CPUE trends as a functiof) 6EPUE ") (dashed line) for the models

H2.S4.PO.Eand H2.S4.P1.R4;E



