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(SPDE mesh with 150 knots and a cutoff of 400)
Data structure (some variables time-varying, others constant)
	Variable
	Type
	Explanation

	X. Days
	Response
	Total number angler days (per year and river) from the STQ.

	Stocking
	Time-Varying
	Proportion of stocked fish in total catch from the STQ. 

	Classified waters
	Constant (binary)

	The classified waters of B.C. are 52 highly productive trout streams that require special management due to popularity, ecological significance. an

	Ecotype
	Constant
	 Ecotype is derived from the STQ and included as a categorical covariate as either summer (S), winter (W) or mixed stocks (SW).

	Area
	Constant (scaled)
	Stream area queried from the Freshwater Atlas, calculated as the area of the stream polygon in square meters.

	Population density
	Constant (scaled)
	Survey data from the Center for International Earth Science Information Network’s (CIESIN) was queried to get estimates of human population (number of persons per pixel) consistent with national census and population registers for the year 2000. Population density was calculated by creating a 50km buffer around each lat/lon point for a given stream, and calculating the population density within that buffered area. This provides a relative index of how densely populated an area is around a given stream.

	Average CPUE
	Spatially varying
	Average catch-per-unit-effort was calculated as the total number of fish caught divided by the total number of angler days (by year and stream). A three year rolling average was calculated.

	Year
	Time-Varying
	Survey spans from April 1st of one year to March 31st of the following year. The first year of the licensing season was selected (e.g., 2018 would be selected for the 2018-2019 season) to facilitate the comparison with the fisheries-independent data. 











Model with random intercept of stream
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Model with random intercept of Area
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Model without random intercept
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> summary(no_ran_mod)
spatiotemporal model Fit by ML ["sdwtMs']

Formula: X.Days ~ scaled_year + Hatchery_influence + class_wtr + ECotype +
Formula: scaled_Area_sqm + scaled_pop_dens + avg_CPUE

Mesh: mesh3 (isotropic covariance)

Time column: year

pata: dat_complete

Family: nbinom2(link = *log™)

coef. est coef.se
(xntercept) .32 178
scaled_year -0.28  0.08
Hatchery_influence  0.79  0.09
class_wtrl -0.22  0.10
Ecotypesw 142 012
Ecotypes 215 0.55
scaled_area_sqn 277 0.32
scaled_pop_dens. -7.13 0.9
avg_cpuE -0.08  0.03

Dispersion parameter: 2.64

spatial sp: 14.13
spatiotemporal marginal ARL SD: 6.48
ML criterion at convergence: 41084.062

See 7ridy.sdmME to extract these values as a data frame.

*#possible issues detected! Check output of sanity(Q.**
> sanity(no_ran_nod)

¥ Non-Tinear minimizer suggests successful convergence

V Hessian matrix is positive definite

¥ No extreme or very small eigenvalues detected

X “arl_phi® gradient > 0.001

See 7run_extra_optimization(), standardize covariates, and/or simplify the model

¥ No Fixed-effect standard errors are NA
¥ No standard errors Took unreasonably large

¥ No sigma parameters are < 0.01

¥ No sigma parameters are > 100

¥ Range parameter doesn’t look unreasonably large
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> summary(strm_ran_mod)
spatiotemporal model Fit by ML ['sdmwtMs']

Formula: X.Days ~ scaled_year + (1 | Stream) + Hatchery_influence + class_wtr +
Formul Ecotype + scaled_Area_sqm + scaled_pop_dens + avg_CPUE

Mesh: mesh3 (isotropic covariance)

Time column: year

pata: dat_complete

Family: nbinom2(link = "log™)

coef. est coef.se

(xntercept) 4.0 0.26
scaled_year -0.27  0.07
Hatchery_influence  0.63  0.08
class_wtrl -0.16  0.10
Ecotypesw 134 0.30
Ecotypes 102 0.38
scaled_area_sqn 0.36  0.14
scaled_pop_dens. 0.25  0.27
avg_cpuE -0.07  0.03
Random intercepts:

std. Dev.
stream 1.25

Dispersion parameter: 3.22
spatiotemporal ARL correlation (rho): 0.98
Matérn range: 56.55

spatial sp: 0.00

spatiotemporal marginal ARL SD: 1.63

ML criterion at convergence: 40437.163

See 7ridy.sdmME to extract these values as a data frame.

*#possible issues detected! Check output of sanity(Q.**
.




image3.png
> sanity(strm_ran_mod)

¥ Non-Tinear minimizer suggests successful convergence

V Hessian matrix is positive definite

¥ No extreme or very small eigenvalues detected

¥ No gradients with respect to fixed effects are >= 0.001

¥ No Fixed-effect standard errors are NA

X “In_tau_o" standard error may be large

i "In_tau o is an internal parameter affecting "sigma o
“sigma o is the spatial standard deviation

Try simplifying the model, adjusting the mesh, or adding priors

X “sigma_o® is smaller than 0.01
Consider omitting this part of the model

¥ Range parameter doesn’t ook unreasonably large
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> summary(area_ran_mod)
spatiotemporal model fit by ML [*sdmTws’]

Formula: X.Days ~ scaled_year + (1 | Area) + Hatchery_influence + class_wtr +
Formul Ecotype + scaled_Area_sqm + scaled_pop_dens + avg_CPUE

mesh: mesh3 (isotropic covariance)

Time column: year

pata: dat_complete

Family: nbinom2(link = "log")

coef. est coef.se
(xntercept) 3.31 1.8
scaled_year -0.28  0.08
Hatchery_influence ~ 0.79  0.09
Class_wtrl -0.22  0.10
Ecotypesw 143 012
Ecotypes 217 0.55
scaled_area_sqm 277 0.32
scaled_pop_dens 7.11 0.9
avg_cPUE -0.08  0.03
Random intercepts:

std. pev.
Area 0.65

Dispersion parameter: 2.64
spatiotemporal AR1 correlation (rho): 1.00
matérn range: 65.27

spatial sp: 14.14

spatiotemporal marginal AR1 SD: 6.48

ML criterion at convergence: 41084.042

See 7tidy.sdmTMB to extract these values as a data frame.

**possible issues detected! check output of sanity().**
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> sanity(area_ran_mod)

v Non-Tinear minimizer suggests successful convergence

v Hessian matrix is positive definite

v No extreme or very small eigenvalues detected

X “arl_phi® gradient > 0.001

See 7run_extra_optimization(), standardize covariates, and/or simplify the model

v No fixed-effect standard errors are NA

V¥ No standard errors look unreasonably large

Vv No sigma parameters are < 0.01

v No sigma parameters are > 100

v Range parameter doesn't look unreasonably large
>




