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1. FAMNE

TR D DA F3 ) L, NSRBI TIPS IE O X #EREE (LUT . TIPE ]
LWV Ik TSN TS (K1), RERIZIIA AT TELXRZ2A 7D 2 FIAMF
ETDHESNTWED (ZF 2003), U4, DNA FRITICE D, Brfis L Citfishni=44
ANFTIERERICEEND ZENRHLNE o7 (Orretal. 2015), A A A J1F 23R
ELTREB SN LHNL, HFAORKECRERICL T, A hF a2 A Fam2 X
A T OHFINAIREE S TE 2 (55 2003, HF 2004), LrL, AAA B FTa2EZ0T-
3 FRIZAER G ECIIRKBIS TR LT, BREIEZ S L 2 72 BIE b BLE M C
IR EN TV RN D, RFHETIZA B FTEE LT L Tl- 7, 7B, AEHO
—¥ % DNA 74T L72fE SR, 2016 XKD LZE 6 EIRNA T THY, 2017~2020
FElZ R0 L2 TEIUERA A A T T ThHo7 (HENKERBRS HIRIF) .,
SRR D A F1F THAIE 2004 FITEPREIE FHE O X RAFICIEE S4L, BEM O
5 (6~10 H% 6~9 A2 1 » HEME) . EOEMFEOKIME (7~9 AIZH 1 [ahdk: 3 AR
DOIRIE) . A v 2 — b e — /UM EE (2004 4212 2 £, 2011 12 1 ERUH) 235 X
AUT & 72,2012 FRELARR 1T, BIAT O [T AN E O AW G IR O G IRE BREEEH ) OKPEST 2018)
DOF ., BEIRIEEFE TN L 7RSS ) BB OB Y M A A e L TV D,

b
iy

2. X£H
(1) 434n - [albs
A BT I AREHOWNTFE, A A T TR ED M =R h 7. 24 )
FEYANY R TBINEGREND = 7 a i T T FPERICHT TORFEICHTNT
% (Lindberg 1937, #AJF 1955, Mecklenburgetal. 2002, Orretal. 2015), ZZAHEERE D25y
A9 DA 0T FTHUL, KR 40~80 m DWPEEHIHICAER LT D (FEWKERERY; 2015),

§

)

(2) 4w - iR

KEE (6 A 1 HZEMAR & UiAEHE) (2854 T OEEKE (LLF, (KE)
EREZK 21T (EARIED (2018) K VAER) ., FmIX Tl LT D, A A =
DOFEBLIFERETH D BRI 2018), XA DT ITOFEMIARHTH D,

(3) H# - EEIP

A BT TF2~3 K CTRGAT 5 (=% 2003, HENIKEERERYS 2015), A 1 A DEIN
IHERN . Bl KOS, (LSRR ORI CTH 2 (HEN/KEERERY 2015), ¥ % A
A IOFEINGII Y VEIOIRES EB X 5N TWA R, FEHIE A TH D (HENAK
PERBRYG 2015), FEIRENIE, A B I0nF 3 A Fa~5 A L) T, I XA T IARH%
(11 A FAJ~12 A) T» D (Okamotoetal. 1989), A A A HF+ IADOFEMIRHTH D, 72
B, AR - PEIRRFHIE O A RRICEE T A BEF O M LT, BEREIRAE L T B O 0 s H
WZHEASW TV D ATREMEN S 5 T2 OB ETH D (HEWNKERERY; 2019),

(4) WemRBaLR
R, T A7 M E ORI TSR A R L, i, U4 7 V8 I
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PEE, A7 I8, HEE. P, AEEMAEL WS (b 1977, KETHFIEES
1989), — /7, fEF L LTL, AJEH, WEHO N RBEZEZLOLNTWD (=% 2003),

3. BEOKR

(1) FEOE

SRR RN D A F7F O KEBII TP Ko T S, HAKIRO ST, K
OWIATIZBIT 24 B F TEFRO AR OMEBIZ S 725, v T KIRIZB T 55K ha—
JLOFERIEIT 1988 4R ITARIE & 72 1 . & 51T 2002 ARITIES IV KR (T - maiEnt) 12k
F oA T F ORIV B TH R ol BUEDA U ARG L UIo R,
TN EAME R TS (HEN A — A 3) 128 0T, 1~6 i OB EREA XI5 L LT6
~9 BIZEINTWD, Z0D) bty —bha—io G, v v B~JtiEE
DOHEZA Ay 2 —ran—nLVEET A AcllERTKETH S, —F, DT EL LK
X, B~ ESEOR R Z FRGE L D, FRETIE e AREE Tr A=nITfk¥%
AT TCWDHTI0, A B FHRITZENLERICEB L TV D,

EBIZHELS O/ NEERE, < WEB IO ConFRiRETHREINS (K
3. F& D, IWERETIE, FIRE - ALSCREIDIEERSCHEN IR RIZHB WV T, 0~3 mifid 4~7
Az L T\ 5,

(2) REEDOHR

MRS O SE B T, 1982 HELIRRB/ME M 27k L, 1987 4RI21E 1.2 7 B T BIAATED,
ZOHREEMMZHER T, 1995 F121E 5.2 7 bzl Lz (K3, % 1), 2000 4 LI FF OV
FEE XD L. 2006 12 3.1 5 F SN LI=b D0, 2010 F£F TiE 1.0 5~22 5 b
DARKHETHER L7, 2011 FELIBEOEMERIL 1.0 7 > %2 FED | 2014 42508 B IKO
429 AT L7z, ZO%EM L, 2020 40X 4,148 > Th - 72,2014 FFOjfafE £0
DIpino =Dk, BRERRERUERICBIT 24 B F TSR BN DIl b Th D &
Exohd (HENKERERY 2016),

INEEEOWE R, WK & e LT 7, 1980 414 ~1990 AU EE X 1,400~
5600 hUFREEDE R ThH 57273, 2000 FFLIFEEIT 50~1,200 b > EIRWWKHEL e o7,
2014 FEITEERIED 14 R AR L2 b D0, FO%BEI LT, 2020 1213 129 Fo &
ol

M LN EZ B bE I RiaE R, 2014 ST ERICD 443 kA2 Lz,
ZOHEML, 2020 H1% 4277 h o Th oz,

(3) IS )&

WIEDERE 5D D AR —Y 7 W COMEOIRBES R (A% 1%, 1980 F{LLL
B MEm 2R Lz (K4, R D, 205 b4 v ¥ — ha—/LOffES I8, 1986~2001
1T 900~1,800 HEFLEE T - 7223, 2002 42 L. 2011 45 £ THEF 200~700 HEFLE D
RVKHETHER L7z (2006 AR I3BCBIARMLO AR ASIMA L7z Z & RS2 L CHEZ 8 L
72)o 2013 T ERARD 56 HAIZID L CLARRIToS0HE N LT, 2020 4F1% 383 8 CThH -
T2o DT E o L OIRESS F 813, 1982 41T 6,322 M HEIN L 7=25, 1983 LA L. 1994
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FIZIFoME o7z, D%, 42 1,000 #EFTH# THER L7 b DD, 2012 470 HIBAMEM
IZHE U7z, 2014 FELAREIE T o L OB ZEM I G N B S T (HEN K EER RS
2018) . 2017 I 2 M8 E THA L7ehy, ZDOHDOTIITHAI L T, 2020 FFIL 5 8 TH > 72,
72¥5. 1996 AELARE D LS ) B O EFHZIE B BUAS BT X BIREFHIE 2 H L 7=,

4. BROIKRE

(1) &AM F 1%

BV AR B R 1 IR LT FIRICHE WV FEHE L7, EIRR AR O H T 12 13y S DR ML,
CPUE #FIffl L7z, tZE¥E{t CPUE OHEEIZIT H BB X B G HE O A T — & & ff
ML, A0 THOEBERENSREERD 10%AR5H 0T — 2 1 ZIREST — & L B2y U CHT
D HERAN LT, (L CPUE OHEE 7 IEIZBI 3 2 5 Ial 2 &kt 2 12503, B kicid—
ARG ET VA Lc, BT VBIROMSER, EERIIEEICHW T T VI,
A, L Py X —ba—, »FEbl) 2E8E L, ELifik £LHOKA
ERAZEBEDRE LETFTROET L TH D,

log (CPUEijk) = o+ Year; + Month; + Gear; + a;, + by + &

o [FEIR | Year [ZAEDOZNE, Month; 1ZH ORE., Gearg [TIIEDZNR ., au | L IEDAZA.
TER., b 13 & ADKZHENEM., ep X i, j A, Ik TOEREEZRT, F2HHED LSmean

(Least squares mean: /N ) ZFHHT 52 & T, FLANOREBRE L EYE L
CPUE ZH#EE L, EIREREME Lz, 7272 L, FZRMBEEEL DA 70 5T B A K &
727 KIS > TorAli LTS 728, CPUE 12255 < B IEURAE 0 I I (VA SEME 3 0
Do RIS, AMERE A E O E MR AR O BRI X R e T — 2 & L
THEH L=, MHTHIRIET — 2 MFEET 5 1996 FLAETH 5,

(2) BIREFEEOHER

EIR IR & U L7 A=Yk CPUE OH#EB 2K 5. £ 112 LT, 1997 4R(2 17.2
N AT 8 o T FEEYE{L CPUE 1%, 2000 4E(223F T 3.7 b ABE THA Lz, £D#%., #
IME 27~ L, 2006 4FI21X 17.6 /8L 72 o7z, LA OYEAMERNICER U, 2014 4F
IR ERIKD 0.7 Fodl irotz, 2015 FAZ—REIZ 7.6 b /MAETHEMLZ S DD,
HOYE L, 2020 413 3.4 Mo/t e o7z,

(3) MY DIREFK

2011~2020 AT M Tl Sl A 7 TEOEREMKEZ X 6 127 LTz, 2014 4% T,
ARG 6~7 AIIZEE 21~25cm O RBfAN ER E R DR H -7, 7272 L, 2013
7 AIIARE 21 em KO/ NAOEIG N RABIZITE L, MEEOMERTH -7, I
g0 8~9 AIZIEH/NUAORERIE D L, IBIKWERELFH O A 7 T H D s Xt
G LR DM B o 7 (2014 I R, FHIRIRO 72 DIEARZR L), 2015 436 L1 2016
T, A E U CRE 21 cm RO F/ MR (12 2 LA FOFR) 2NiEY O EIR
TH T, 2017 FEOERIZZN LY KEWEE 20~22cm OEKTH 0 | 2015 FFELIED E
BETER LT BERES R L TR T~ e B2 b5 (HENKEERBRE 2018),
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2020 £ R OEKREENKE LI-ARE 21~24 cm OEEN L fES N E2 DD,

(4) GIRDAKAE - Byl

MIEOEHE(L CPUE OHERE ) b ETR/KHERS K OB A 2 Hlr L 72, 1996~2020 4D FEE(L
CPUE D -¥fEiA 50 & LT, KFOHEHEZ EIRAKERRE & Lo, KERH 70 UL %25
AEAKHE, 30 LA B 70 SR 2 FRAKHE, 30 AR 2 (KA KHE L L7z, 2020 0 KAEFEEIL 23
Thololod, BRKEITRAL LW L7z (B15), £72, % 54FEMH (2016~2020 ) 12
B HEEHE(L CPUE OHERS D, EIREN AR &k L7,

5. BREENDAHEK

FIREFRIEEOHERE O, BIREL R o T D LI T o) BlATo 13K
NE ORI OGN BLFEEE ) OKEET 2018) OF, 5l k& 4R OMARILITE
BLoo, ZHETOEPEBEIER B TORY A (FRIEHIHE OREN, KIfA ORE) Zik
9 D REND D,

6. SIFAXH
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B FZERS (1977) RAEWJE LK D A 71 F T & G T O AW PRI F R, LKA #,
34(2), 1-12.
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FLIRE, 220-223.
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JKEEIT (2018) FAS[E OWLEAEYE WO EIE PRFEF. 43 pp.
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IKEEFTRITZEHRE (1989) Fens EIIE T RAFEDEIFFE (1). 76 pp.

HAFSE (2004) H A2 WA 1) )@ 2 FEo R, JEKFEHER, 67, 109-111.

MEPIKEERRERS (2015) A 0 8 CRAMEIRIEI). 2015 47 2 /K pE B U B R A Al 35,
ALt LS A B FEREAE K EEDFZEASEE, 10 pp.
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(PR« B GRS, TAFESE, 58 B%)
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K1 RAVEREDEEC IS T D A A O SEE )

WER (Fo) 5 R (1) CPUE (> /)
: T T
P (k= 2) (k= 2)
ST mFEbL WK BF v + i
ba—r 5k T Pt Nl e
AT g Y aki m—p FPL L FPL
1980 31,910 436 21,873 0 - 54219 3,112 3,789 10.3 5.8
1981 55,697 85 19,767 0 - 75549 4,453 4,679 12.5 42
1982 37,975 0 8,983 12 - 46,970 2,979 6,322 12.7 1.4
1983 19,809 29 9,268 6 - 29,112 2,020 4,983 9.8 1.9
1984 38,251 0 3,352 14 - 41,617 2,812 4,339 13.6 0.8
1985 22,852 0 3,769 69 1,764 28,454 1,455 3,222 15.7 1.2
1986 16,780 101 707 94 2,845 20,527 1,834 1,306 9.1 0.5
1987 10,944 205 813 0 1,366 13,328 1,142 1,530 9.6 0.5
1988 11,042 0 2,406 0 5,106 18,554 1,577 2,039 7 1.2
1989 18,566 0 2,908 0 3,120 24,594 1,415 1,361 13.1 2.1
1990 13,341 0 1 3 2,882 16,227 981 183 13.6 0
1991 20,898 0 1,653 15 4,320 26,886 933 969 22.4 1.7
1992 29,344 0 1,146 0 2,237 32,728 1,284 209 229 5.5
1993 21,665 0 701 0 5,586 27,953 1,037 19 209 36.9
1994 26,757 2 0 0 3,087 29,846 889 0 30.1 -
1995 40,129 0 11,602 0 4,537 56,268 1,399 1,074 28.7 10.8
1996 27,907 900 5,044 85 815 34,751 861 795 324 6.3 13.8
1997 40,391 38 7,825 45 3,781 52,081 1,506 1,077 26.8 7.3 17.2
1998 24,002 0 7,436 7 2,215 33,659 1,566 1,081 153 6.9 9.2
1999 23,037 0 3,628 86 1,063 27,814 1,124 679 20.5 53 8.4
2000 10,134 0 1,046 0 1,232 12,412 876 186 11.6 5.6 3.7
2001 8,276 0 4,613 0 483 13,373 955 526 8.7 8.8 6.8
2002 8,518 0 6,003 0 739 15,260 578 543 14.7 11.1 12.7
2003 2,210 0 10,089 0 1,181 13,481 354 898 6.2 11.2 7.9
2004 3,079 0 7,417 0 820 11,316 302 668 10.2 11.1 8.7
2005 3,820 0 15426 383 148 19,777 423 1,191 9.0 13.0 11.4
2006 13,424 0 17,339 345 746 31,854 915 1,024 14.7 16.9 17.6
2007 5,461 0 10,353 234 450 16,499 660 946 83 10.9 9.7
2008 1,651 0 12,829 238 233 14,951 367 1,209 45 10.6 53
2009 6,434 1 7,763 0 211 14,409 625 910 10.3 8.5 5.8
2010 5,634 0 16,297 39 341 22310 511 807 11.0 20.2 14.6
2011 778 0 5,575 37 50 6,440 177 880 44 6.3 43
2012 215 0 2,767 0 168 3,151 109 526 2.0 53 1.5
2013 148 0 6,647 74 150 7,020 56 420 2.6 15.8 2.8
2014 398 0 31 0 14 443 155 107 2.6 0.3 0.7
2015 5,399 0 817 0 290 6,506 213 106 25.3 7.7 7.6
2016 3,307 0 3 0 886 4,196 226 4 14.6 0.6 43
2017 3,926 0 3 0 889 4,818 193 2 20.3 1.6 3.8
2018 7,564 0 4 0 1,161 8,729 290 24 26.1 0.2 54
2019 6,509 0 6 0 675 7,191 339 6 19.2 1.0 1.6
2020 4,147 0 1 0 129 4,277 383 5 10.8 0.2 34
FORL R ABERE A O E MR BRI E T, 1995 4R F TIT A B 1996 4 LLKE I H B O
DA R 2 £

NI 2019 FEF TOMWEAERBRE . I L2020 F O KGR FHH AL,

LD - MPE PERILEE B AR I OA 2 v 70 E (ny T KELET),
WRRE FARAIERR (MEHEEZERL), 1984 HFELIRNIRERMEINCE TE Rz,
HREEE

HE#e(, CPUE HBIT—Z &R L TWAB 78, 1996 ELIREICIRE,

2020 - DOEE T EE,
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HREM2 FEHELCPUEIZDIT

AFHE T, LR OG5 THHEL CPUE ZHEE L, BIRERIRE S LTHEMA L7z, #9
(2. 1996 £E LU D AL E & I O & Ml eI sl s 3 00 B BB X HiE 2 v
T\ SERMEE DRI DA HF THOGBEET — 2 2R L, 7277 L, s
KEE~DOT = MEREBEI, A BT FHORERENRIRIREED 10%AKiG DT —
HIRET — 2 LRl L B4 LT, £ FBRBERYCTH D 6~9 A OHENIRILT — 2 %
i U7z, IfEichi S 7 — 2 2 LT, CPUE OXHHEUE & JSE A8 L Lic—ik
EMBIREGET V2B L, . A, iE Py Z—bre—n 20 Eb L), Mk BX
ORBEAEROEENREZFTIAESE (7 TV IVEE) & LIEMET VEER LTz, &
HAERIZ, 7—2 DRWHAEDENEL D720, BEEDHRE LTI EZ2DMEEDN
TA—=Z BLOEREL CPUE ZHEETE 2V AR E LTI Z & THALT,
RRZES T IER A0 IZAE 5 ERUE LT,

Mo DIEIZ D . X XEHREHE (BIC) ZHNWTET VEIRUIRER, FTRADREK
IR S T,

log(CPUE ;) = a+Year+ Month/+ Geary + air + by + € jk

o \ZUI A, Year (XD, Month; IZH ORR, Geard [TIIEDENIR ., ap lTF L iIEDR
AAEROEEDE, byl TFEE HOREEROERENER, euldifF, jH. Ak k TOEKEL
x4,

BER SNIZE T N DR G MR T D728 FRAEIN O BN EZE B O A EIT 5 L
TH = E IOV T, BROBEOHE AN TR GBI L TH7Rnmns 5 h
(ZDOWTEMERNZTHI ATz, FED MO BUCKRE AR T2 R 5T, FREDHE S
MFIER DN DHEM L TR o722 &3, CPUE EEELET L E L THETHD L
T L7,

EREET DB HELNF O LSmean (Least squares mean: fx/)» 3 -1) #5H 525 2 & T,
LIS DR A IS LT EUE(L CPUE Z#E7E L7- (Mi21X 2-1), ¥k CPUE Tl3#¥A
RUIEDOR, B L OEAED CPUE OFZNRMB R D 2 & O BE A FERICEREL T
W57,/ XFL CPUE Geifif S/itifEss &) K0 bRYLERBERFEMETH D,
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