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Background of VAST —

* R package developed and maintained by Jim Thorson (AFSC)

* How to install: install_ github(“james-thorson/VAST”)

 Built based upon a previous R package: SpatialDeltaGLMM

« Spatial delta-generalized linear mixed model for multiple categories
(species, size, or age classes): separately models encounter probability and
positive catch rate

« Well documented with user manual and examples provided
(https://github.com/James-Thorson/VAST)

 Very flexible model framework with detailed guidance regarding major
decisions provided (https://doi.org/10.1016/].fishres.2018.10.013)

« Has been used to standardize the catch rate of the dolphin-associated
yellowfin fishery in the EPO (https://doi.org/10.1016/j.fishres.2019.01.013)



https://github.com/James-Thorson/VAST
https://doi.org/10.1016/j.fishres.2018.10.013
https://doi.org/10.1016/j.fishres.2019.01.013

Model Structure (single species

VAST separately models encounter probability (p) and positive catch rate (1)
for each catch rate observation i:

logit(p;) = p1(t;) + Lyiw1(s;) + Leygi (s, ) + Ls161(v;) + Zzlél A (k)Q(, k) + Z;lil Y1(@)X(si, ti,0)
log(A;) = Bo(t;) + Lyowo(Si) + Lepea(si, t;) + Lsp 62 (v;) + 2221 A,(k)Q(, k) + Z;Zl Y2(0)X (55, ti, D)

£ (t;): intercept in year t;

w(s;): spatial variation at location s;; L, : scaling factor (sd)

£(s;, t;): spatiotemporal variation at location s; in year t;; L,: scaling factor (sd)
d (v;): vessel /targeting effects on catchability; Lgs: scaling factor (sd)

Q(i, k): catchability covariate(s); A(k): associated catchability parameter(s)
X(s;, t;, p): habitat covariate(s); y(p): associated habitat parameter(s)




Correlated spatial and spatiotempeoral variations
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Model assumptions

« To increase computation efficiency,
VAST groups all sample locations into
a user-specified number of knots

Assumption: the

spatial/spatiotemporal variation
associated with a knot is constant
within every time step

Trad-off: high estimation accuracy (a
large number of knots) vs. high
computation efficiency (a small

number of knots)
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Model Structure

The probability of catch data ¢ for sample i

e =o= p; X Lognormal(c;|log(};),02) ifc>0

Standardized index is computed using an area-weighted approach:
ng
I(t) = Z (area(k) X density(k,t))
k=1
WheI'e denSity(k t) — lOgit_l (ﬁl (tk) + Lwlwl(sk) + L81€1 (Sk, tk) +

TP Vi (IX (50t 1)) X exp (B2 () + Laoa@a(5i) + Lez&a (i tie) + X2y v2(0)X (51, t1,1)
*** Vessel /targeting effects (6) and catchability covariates (Q) are both

excluded (set to be 0) in the computation of local density: index is
proportional to abundance




Flexible model framework

Turn on (1) or turn off (0) spatial and spatiotemporal components for
encounter probability and positive catch rate

FieldConfig = c("Omegai1"=1, "Epsilon1"=1, "Omega2"=1, "Epsilon2"=1)
Specify the temporal structure for each component (fixed effect,
independent, random walk, or autoregressive)

RhoConfig = ¢("Beta1"=0, "Beta2"=0, "Epsilon1"=0, "Epsilon2"=0)

With (1) and without (0) vessel/targeting effects for encounter probability
and positive catch rate

OverdispersionConfig = c¢(0,0)

Other link functions for encounter probability and positive catch rate are

available
ObsModel = ¢(1,1)




Case study: dolphin-associated EPOwellowfin fishery
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Step 1. Define the spatial domainand“knots”

Extrapolation (Lat-Lon)
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Step 2. Predict density for everywyearand knot
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Step 3. Compute index of abundanee’and CV

Standardized index of relative abundance

w

N

—_
L

o

I(t) = Z

ng

k=1

(area(k) X density(k,t))

M Wi,

1980

1990

2000
Year




Step 4. Diagnostics

Observed encounter frequency
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Step 5. Derived Quantities from VAST
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Step 6. Use the standardized indexin*the'assessment

Residuals
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Using the standardized index can improve
the stock assessment:

reduced residual pattern
79.27 units increase in log-likelihood

L 400

- 200

- 100




© ISST (2013) " Photo: Jeff Muir




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

