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(1) 43 - [=liF

FAHR—=Y 7 WHEETICBIT D XU A H=004i%, XK 2-1 (M 1965 XV {EX) . X 2-
2 VIR T, AUA T =3 AEE O AR — 7 Wl S VY H RO KEEM S X OV RER
i EICERANC M L TR Y . BAKEE 0o 7 KO CEEBE L T D ATEEMES
WREII A TH 5,

AEUEE XK FEERF R A3 A A — > 7 Wi B AR CHERE L7z b e — L& DR RICL D &,
R A H=D53AAKEIE 100~300m T, M 100~200m, A% 150~300m &, MEMEToy
ARRDIN T2 > T (BIAR 2002), Z O43AKEIL, BARMELEZHO 180~500 m °KF0
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Fr e HIAR 2002), A A=Y ZMRIZIST DRINEUE, 2 T~12 Tk (% 1987), H DWW
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Tholz, LnL, By TIZLB TN VEHETOARY b7 X T OiERGIREIZ LS
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FERADITITE RN T AT A =2 L TRICEET 5 L D272 (UK 1998),
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MHEEI L., 1999~2003 fEifa 1L 736~1,164 b > DO THER L7-1%. BRI A0 K L7
S LT 2011 4FEIHAIC 60 b2 & 7r o 72, 2015~2018 AEifa i I ifasE B T8N L T 438
~905 b L oTo3, 2020 LIRS L, 2023 4R13 10 R Th o7z, 2015 i
WL O iR OENINL, KETIC L D IRERRE V) OEER B OMINE T XU A T =il
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o,

KIGUFHR I B 1T B IMEDILNAREITERICE > T L TR Y, A7 b X T Ok,
Ba A% & GEFIEN 2024), A7 b U X T OWRBENZVERIZIZAD A T =0
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AEIREBIRDPIENE B Z 5N DAY CHEAKIIZ BT 2 XU A T =T, iR
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B, 2023, 2024 1% 4,981 kT 2000 FLAFEORKETH S (X 3-2),

(3) WS &

AT A=A QgL &) 1T, EOA v X —ha—L »iFEbL & Hi 1993
FEIRIICRZ L 720, Ay X —Fa—/LT6,033 M. T £ L T9,667MEL- (X 3-
3, #3-2), TO%, EESREITAEL. 1997 A IR L 7R 23 DI T T -
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LTW5, 2022 Fifaflicid, Ay X —hue—/LCT419M8, NTFEDbLTOME o7z, 72
. 2023 FIRH OEITEEIHF DT DR LT 720,

WIEEX ) B ORI BT 5 ATREME N & D XU A T = OB HARIC OV T, B 5
HTHD &, 1980 FARKEME~1990 AR 11E 600~1,000 M/kg FRETH 7203, 1990 4
FRAEAE~2014 FEHIT 300~600 [/kg F2EE & BT OZLVIREEDS N TV e, 2D &0 b,
2008~2012 4Rtk DAL ) EOIRKITIZ, RUA T=OHMP L h-oT=Z & b LT
W EEbivd, 2014 LR, BATIE EAEERICH Y | S B ORES N EOHRBIZONT
TERT H2HE N D D,
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(D EIEFHE O 55

AREPNET B AL E 7 2 7 KU S > T L, BRI Ao —E#ic4 &9, H
AUV TATE L O —FNORIET 5, ZD720, AAKBIZIE T 2 EHROH TITEFRE
Kot e LIERED AEKEPIRFUKELZRET 5 Z LITNETH D, KEFROER
EREATT# TR, BAEOEMNC K DI ORI A B E 2 T, AAKIA~O Rl B OF
EENIAE LR A GIRET L ENEETHDL EINTND

AREPOEPIRREICHOWTIE, AP EIC L 2SR EI (FIE 90 mm LI o%E)
DoMEEREE (BIREHEEE) 2 HWCRHE L7z, BREBAL S TIX, Zo®K
A 2003~2019 FEM O FARME (5kg/lkm?) 725, #EFRFE/IXEIE ST L X2 HFEL
ENTVD (MEER 1, 2)

(2) B EFEEMEOHER

F v #— hwa—/L® CPUE I%, 1989 I 865 kg/MD i miffilcE L7, BUMEM
Zor L, 1995 AR 125 kg/MEE TH BIAATS (M 3-4, £3-2), TDk, v X — |

o —/L® CPUE | :,’ctmjjﬂ LT 1999 Ei 1% 470 kg/fd & 72 > 7275, 2000 4 i3] DL R OV
DIZHE U, 2011 A0 1E 6 keg/ME. 2012 001X 16 kgl & 72 o 7=, 2013 4RI LI X
F w4 — kv —/L® CPUE [F# L 2018 FFIAMIC 418 kg/fd & 72 > =3 Z D% LT,
2022 HJEIAICIX 59 kg/ME & 7R o 72,

T ED LD CPUE b4 v & — hua—/Ld CPUE OZEE L TER Y, 1989 FEif D 211
kg/MEDHAKRTT LT, 1995 4FRJAMIIZ 24 kg/fd & 72 > 723, AR HENN L C 1999 A Iz i
260 kg/ifd & 72 o7 (X 3-4, £ 3-2), £D%, 2T EHO LD CPUE & MK FIZHEZ LT, 2009
~2012 4T 5~9 kg/ME & 7272, 2013 AEIRIILIFEIE T £ Lo CPUE BN L .
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2015 4RI 191 kg/fd & 72 o 7225 FFONEA LT 2019, 2020 7ML & &1 11 ke/fd,
mmﬁ@%iu&y@k@otomnﬁﬁ%iﬂfibbmﬁﬁ%%ﬁﬁﬂoto
TR X D oA EEHEE M (24K) 13X, 2004 42D 1,149 kg/km? 7> 5 2005 412 210
kg/km? ~ & LB WEISHIIN LT 2010 41213 1,306 kg/km? (Z7E L 72 (X 4-1, %
4-1), T ORITWAER & 720 2018 13 8 kg/km? & 72 > 7228, 2019 412 50 kg/km?2, 2020
LT 169 kg/km? ~E AN L 72, 2021, 2022 FFEIEFHONEA LT E 1T 19 kg/km?, 2023 41
7 kg/km?, 2024 413 48 kg/km? & 72 o 70, M GETR (FFHE 90 mm DL EOHE) DA%
JECEREFREEAE) 13, 2004 4E 310 kg/km? 5> 5 2005 40 101 kg/km? ~& K& <JEA L
7ok, HEI AR IR U728 BIREBICHD LT 2018 4512 Skg/km? & 22> 7=/, T D&, 2019
FEIT0T 43 kg/km?, 2020 4F121E 52 kg/km? ~ & HEAI L 7=, 2021, 2022 4R (IO LT,
ThZEH 11, 16 kg/krn2 720 | 2023 4FI21E 0.2 kg/km? & 72 o 723, 2024 FHZIE 11 kg/km?
~EHIN U7, BT S AR (2020~2024 42) OB IR EFEEEAE OG5 BRI
B &I LT,

4 RICHRENFER S NFEO, RESIRPIZIRT 5 XY A = H AKX O EfEKIR
1%, 2006 4FLLR k%<ﬁﬁbﬁ#%%%L1w5# 2RE L TTUE EFMEmE 2> TND
(% 4-2), JEJEKIRE X T A H=DRFIZHOWTOMIZRE L TWAD, EAKEROREE
E. U CHGERKIE DN B B AIKIAD XD A T = O RIFIZ B A JIE LT D ATREEDS
»H5,
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AREWULATR O Y AAKIE E 7 > 7 AKIICE - THofi L, B AR T OfEE B C
OBEROEEN RN A TH 5720, R Cldfm KR EE R OB 2 71235 < EEBAI
X T 2R,

2T REE L THD T CHEKIRIZ IS T D TAC IGEFE, #IMER & 72> TR Y |
BEEET DU EERKIRIC I T D X T A = OB PFRIBITE 1TV EHELR I D 03,
I CPUE 3 X U IZ K 2 0L & HARVRREN eV TR v . B AKIEA ©FI H T 6E
IREIROKENMET L TWD AL H D720, SBOMBIITEENILETH D,

(4) FAEARTRIEY D F IR

2019 E LI O BT EMTAEIC L 0 15 5 7z BIERIEE) A0 5 B O b % | MERERIZ

X 4-4 1R LT, METIZANE 50~60 mm ([ZF— RSN HENL D, 2020 FFITIXHIE
30 mm B OEREE, 2021 FEITIEHTE 40~60 mm OEFRBENMELE & © 12 H AL > TV A3,
2022 4EITIE Z DEMRBHI AT L 72 o 7=, 2024 FFEI2IIMETIZFIE 60~70 mm OERRRE,
HETIZHE 70~80 mm DFEFLFEDNIEIED O FARE 7o o> Tz,

b X oz, FEHROEGEIZAB TRWEEARH Y . £/, BV EFEOZDAE
DA FEITERRIC B IND B2 0N DT, HIEHkEZF]H L7 &R & T RlE
BUR CIEAREFMEN B <. S OICHkRE LT-RADBLETH D,



XIAH=FR—yoEmE-7-
FRA-SA2025-AC013

5. ZDfth

AR I TIRIE ST G & 70 B 72 WHE(E ARS° FIE 90 mm Al O/ NMMEIR & 54 LT 0 | E
WHOBMEIZBONTUREINTWS, TN DLEHERE DI ’?@‘:F' ’Ebf:k LTH, &TDH
AR TS 2 LITR S 20, ERZ N RAIERT 5720 NIV SOE Rl E A
MR 2% < 53 ﬁﬁé%ﬁf@@%%ﬁﬁﬁé&&@%%ﬁ&%&dfézgﬂké

F7o. AR 75274’73 SAMEIT R T AR EE#E L TWDH Z e D EIHGE
MHONREEE Z i 6D D 7o OIZIE, RGEIRO 53 A IR < O AN FROERNSLETH D,

BRI E K i?‘?.k LT, X=U 7@ CIIMEE Th o~ ¥ THFOEIRLH)
ERTA T =DOEHPADBEURIZH D &5 EDNH 2D (Conners etal. 2002) , AT |
THETRNNFNRTA =2 MELTEY ., MBHEORFEEN AT A T =DEIRIC
WAL CWDAREMERD D, 72 TEAR— Y » THRIZBW T AT A F =%, §ii’K (Somerton
1982) | yFilEMIIZE 1T 5 A 77 & JillA) (Rosenkranz etal. 1998) 35 X OVEEERHE (Zheng and Kruse
2000) IZ XV EREBE T H L HEINTWD, AUHEKTH, FHICLY ?ﬁ?k@ﬁ*ﬁi@@?ﬁ\
AR PR B REIIEMETH Y . N OITEROZLECRKIEDERIZEST L &
EZ2 15 (Hamatsu etal. 2018), PPECIZ K HIEEDRERL D 30 R0 L& <, BIRAZ Y
< BRI b\“COD'T%?EEUBBE b bTod, BIRAEBEROMINIBUR TIZEE L vas, wEY)
IREREE DT DI, Eﬁﬁfifﬁ'ﬁfﬁiﬁi@ﬂiﬁk & BT 2 F T2 o AT 2 FEHE E % fik
L, 7 —# @%*ﬁ’i’.é ZEDBRETH D,
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#3-1. ARV IZWHARKKICE T DAV A H=DifEEOHRE (h| EEIEESH)

I &t e (> 2—) HiE (i FEDL) EDARRIES
1985 85 73 12 0
1986 1,125 126 80 920
1987 245 133 112 0
1988 1,101 203 255 643
1989 1,463 957 501 4
1990 2,871 1292 952 626
1991 3,805 1,805 1,256 745
1992 5428 3,308 1477 643
1993 3,987 2,240 1274 473
1994 2,403 1,395 390 618
1995 1,122 519 64 540
1996 1,027 527 152 349
1997 436 262 160 14
1998 648 449 168 31
1999 1,164 797 314 53
2000 940 641 204 95
2001 996 802 69 125
2002 736 618 9 109
2003 924 798 3 123
2004 353 225 4 124
2005 433 327 6 100
2006 443 268 78 97
2007 282 194 3 85
2008 230 103 5 122
2009 124 39 0 85
2010 148 24 0 124
2011 60 2 1 57
2012 119 16 0 103
2013 322 184 67 71
2014 332 200 52 80
2015 905 509 301 94
2016 885 558 266 61
2017 438 320 98 20
2018 804 714 34 56
2019 237 221 3 13
2020 103 95 0 7
2021 107 100 0 7
2022 33 25 0 9
2023 10 0 0 10
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%32, AAR—Y 7R ARKBICEBITAMED XU A H =S fj& L CPUE O

g R (FiREE) CPUE (kg/id)

KR A v A= NFEDL Ay Z— NFEDL
1985 259 274 283 43
1986 677 1,094 186 73
1987 238 1,693 558 66
1988 543 2,767 374 92
1989 1,107 2,374 865 211
1990 1,735 7,053 745 135
1991 3,807 6,694 474 188
1992 5428 7452 610 198
1993 6,033 9,667 371 132
1994 5,095 5,500 274 71
1995 4,162 2,703 125 24
1996 2,419 1,607 218 95
1997 1114 1,302 235 123
1998 1,293 1,217 348 138
1999 1,698 1,210 470 260
2000 1,944 1,964 330 104
2001 2,672 1,027 300 67
2002 2,140 428 289 21
2003 3,366 805 237 3
2004 1,344 309 168 13
2005 1,654 753 198 7
2006 2,046 686 128 114
2007 1,525 55 127 55
2008 1,035 173 100 27
2009 579 24 67 9
2010 659 28 36 8
2011 291 90 6 8
2012 962 76 16 5
2013 1,130 1,048 163 64
2014 1175 1071 179 48
2015 1,595 1,577 320 191
2016 1,350 1,590 414 167
2017 1,337 845 239 116
2018 1,709 466 418 73
2019 901 274 246 11
2020 565 28 169 11
2021 744 4 135 16
2022 419 0 59

WL T A~ 6 H, 1996 FifalE T ) & LTEFESN T\, A RIEEE,



X IAH=FHR—yoEmE-17 -
FRA-SA2025-AC013

K 4-1. FFEOPWEMMAEIC L D005 EHEEE & RHFE 2 L OREROHER

S ﬁ\ff\%ﬂ i*?%r'ﬂiﬂﬁ\‘(kg/limz) ! g2 {’&'5%%
XN Ul PO (k)
2004 1,149 310 2003 924
2005 210 101 2004 353
2006 446 192 2005 433
2007 808 267 2006 443
2008 914 139 2007 282
2009 738 201 2008 230
2010 1,306 220 2009 124
2011 751 109 2010 148
2012 572 124 2011 60
2013 588 161 2012 119
2014 701 142 2013 322
2015 133 84 2014 332
2016 42 34 2015 905
2017 25 18 2016 885
2018 8 5 2017 438
2019 50 43 2018 804
2020 169 52 2019 237
2021 19 11 2020 103
2022 19 16 2021 107
2023 7 0.2 2022 33
2024 48 11 2023 10
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