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Ln(directed CPUE) ~ intercept + year + month + syozoku + 1|code + 1|year:month + 1|year:syozoku

+ 1|month:syozoku + error term
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1. 27—, AT —2%. AIREIE, directed CPUE Ol T — % 3%
directed CPUE  directed CPUE

BT =2 BT —2% AiRES

(EL90%) (EL75%)
2016 1,309 765 0.58 219 113
2017 1,251 615 0.49 207 158
2018 1,129 479 0.42 177 127
2019 1,134 370 0.33 94 62
2020 1,044 420 0.40 93 66
2021 984 365 0.37 116 76
2022 922 379 0.41 140 102
2023 899 470 0.52 241 180
2024 907 586 0.65 253 167
2025 822 382 0.46 76 52
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#2. BT VEIGER GRABY BPBIRSNICET NVETRT, EORICT UV F LR TORICEHEDNROETT VERFEREZ R L)

full_inter_2 Tmer(log(cpue) ~ year + month +syozoku_name+(1|year:month)+(1|month:syozoku_name), data=dat90_tar)
full_inter_3 mer(log(cpue) ~ year + month +syozoku_name+(1|year:month)+(1|kumiai_code), data=dat90_tar)

full_inter_4 Tmer(log(cpue) ~ year + month +syozoku_name+(1|year:month), data=dat90_tar)
+
+
+

full_inter_5 = Tmer(log(cpue) ~ year + month +syozoku_name+(1|month:syozoku_name)+(1|kumiai_code), data=dat90_tar)
full_inter_6 = Tmer(log(cpue) ~ year + month +syozoku_name+(1l|month:syozoku_name), data=dat90_tar)

full_inter_7 = Tmer(log(cpue) ~ year + month +syozoku_name+(1|kumiai_code), data=dat90_tar)

full_inter_8 = gim(log(cpue) ~ year + month +syozoku_name, data=dat90_tar)

full_inter_10 = Imer(log(cpue) ~ year
full_inter_11 = Tmer(log(cpue) ~ year
full_inter_12 = Imer(log(cpue) ~ year

month +syozoku_name+(1|yea
month +syozoku_name+(1|year:month)+(1|year:syozoku_name), data=dat90_tar)

full_inter_14 = Tmer(log(cpue) ~ year
full_inter_15 = Imer(log(cpue) ~ year
full_inter_16 = Imer(log(cpue) ~ year

month +syozoku_name+(1|month:syozoku_name)+(1|year:syozoku_name), data=dat90_tar)
month +syozoku_name+(1|kumiai_code)+(1|year:syozoku_name), data=dat90_tar)
month +syozoku_name+(1|year:syozoku_name), data=dat90_tar)

BIC(full_inter,full_inter_2,full_inter_3,full_inter_4,full_inter_5,full_inter_6,full_inter_7,full_inter_8,
full_inter_9,full_inter_10,full_inter_11,full_inter_12,full_inter_13,full_inter_14,full_inter_15,full_inter_16)

df BIC

full_inter 30 5257.17753070384

full_inter_2 28 5242.70968602649

full_inter_3 28 5247.16899716192

full_inter_4 27 5239.92650050079

full_inter_5 28 5422.10699145445

full_inter_6 27 5414.72957635138

full_inter_7 27 5423.61289959568

full_inter_8 26 5354.28208431028

full_inter_9 29 5249.98984990147

full_inter_10 29 5249.89478993697

full_inter_11 29 5253.33814207858

full_inter_12 28 5246.08755273022

full_inter_13 29 5425.61800336034

full_inter_14 28 5418.23462723241

full_inter_15 28 5425.84397165125

full_inter_16 27 5418.45720233704

+VVVVVVVVVVVYVVVVVVVYV

full_inter = Tmer(log(cpue) ~ year + month +syozoku_name+(1l|year:month)+(1|month:syozoku_name)+(1|kumiai_code)+(1|year:syozoku_name), data=dat90_tar)

full_inter_9 = Tmer(log(cpue) ~ year + month +syozoku_name+(1|year:month)+(1|month:syozoku_name)+(1|kumiai_code), data=dat90_tar)
month +syozoku_name+(1|year:month)+(1|month:syozoku_name)+(1|year:syozoku_name), data=dat90_tar)
onth)+(1|kumiai_code)+(1|year:syozoku_name), data=dat90_tar)

"
i
¥

full_inter_13 = Tmer(log(cpue) ~ year + month +syozoku_name+(1|month:syozoku_name)+(1|kumiai_code)+(1|year:syozoku_name), data=dat90_tar)
+
¥
¥

> full_inter_4_mML_BIC
Global model call: Tmer(formula = log(cpue) ~ year + month + syozoku_name + (1
year:month), data = dat90_tar, REML = FALSE)
Model selection table
(Int) mnt syz_nam yer df TogLik BIC delta weight

3 8.509 + 7 -2542.843 5137.4  0.00 1
7 9.058 + + 16 -2526.285 5170.8 33.37 0
4 8.013 + + 18 -2530.182 5193.3 55.94 0
8 8.570 + + 4 27 -2506.572 5212.6 75.21 0
18.777 3 -2612.716 5247.6 110.20 0
5 9.317 + 12 -2598.852 5286.4 148.96 0
2 8.339  + 14 -2599.401 5302.2 164.83 0
6 8.887 + + 23 -2579.388 5328.7 191.29 0

Models ranked by BIC(x)
Random terms (all models):
1 | year:month

KEPOHITHETT /MTEEN DAL,
XEENROET L TIE, ERRICHFEZ G AT BIC R/NET L ZER LT,
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> summary (BIC_cpue)

Linear mixed model fit by REML ['lmerMod']
Formula: log(cpue) ~ year + syozoku_name + (1 | year:month)

Data: dat90_tar

REML criterion at convergence: 5069.8

Scaled residuals:
Min

Random effects:
Groups Name

1Q

variance

Median
-5.689462739331 -0.502406009046 0.099636504351

Std.Dev.

year:month (Intercept) 0.655108212979 0.809387554253

Residual

Number of obs: 1616, groups:

Fixed effects:

(Intercept) 9.
year2017 0.
year2018 -0.
year2019 -0.
year2020 -0.
year2021 -1.
year2022 -0.
year2023 -0.
year2024 -0.
year2025 -0.
syozoku_nameNagashima -0.
syozoku_nameNayaura 0.
syozoku_nameNieura 0.

syozoku_nameNishiki -1.

Estimate
0540147052947
5154801163369
5986816762031
9571782573030
0930818063293
2064835843917
5114244213299
9635573285237
8729097655409
9323687938663
1134738418541
5439594463680
0951812206165
7469473676941

[eNeNeoNeNoNeNoNeNoNeloNeNoNe)

1.193569956215 1.092506272849
year:month, 107

std. Error

.2733821905588
.3661335897985
.3784917141807
.3821077312047
.3927549255010
.4076872057541
.3996682579243
.3660761081482
.3618753984812
.4112914753419
.1406881241182
.1250559262769
.1332267202560
.2863783810670

3Q

value

.11852
.40790
.58176
.50500
.23700
.95934
.27962
.63212
.41218
.26693
.80656
.34973
.71443
.10014

Max

0.656094419599 2.636984908229
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# 4. EMETHMAL L=/ 2 F 0 CPUE, B X OMEHE(L CPUE & EHHIXEIO BT 5%(E
e / X)LV CPUE 1E¥%{k CPUE EEX[H] TR {5 HE X[ _EBR

2016 1.76 1.61 1.35 1.96
2017 2.08 2.29 1.95 2.57
2018 0.82 0.81 0.65 0.97
2019 0.42 0.63 0.49 0.82
2020 0.82 1.46 1.14 1.91
2021 0.35 0.43 0.33 0.52
2022 0.79 0.97 0.74 1.17
2023 1.13 0.61 0.49 0.81
2024 1.23 0.61 0.51 0.75
2025 0.61 0.59 0.42 0.80

% / X7V CPUE IZjfJEY v DF —Z & & T L4
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