FRA-SA2021-RC08-6

[ 3 (2021) EEXTA A=A K—V Y BEAEHOE IR

IKPEMTSE « ZUEREME  KPERIRIIZERT KPEEBIRIIEE > 7 —
ZEEB « MEEEMEREINIZEAT, REN Y — R X —

= #

AREIFEDOEPIRFE SN T, FHEMIAIC L DRSS EI (FFIE 90 mm UL L) o
AR FEREE I & O TR L7z, AETRIT A AKIE E v o 7KIRIC 728> THfiL, A
AR 1T AETE O — B kilE T 5, 20720, AER CriskilEEDOFELENEE L7228
HIESTHZ ENEETH D,

AL, ECHEENSEEEICLVEEIND, BERIL, 1997 £ (1997 4 7
H~1998 456 H) D436 b MBI, 1999~2003 4Eifa 2% 736~1,164 b & 72572
%, BEEA D IR LoD, 2020 EIEBICIT 103 R & e oT, B 54E (2016~2020 4R
) OIEMEEDNEE)E 493 F o Tholz, MIEOIHWARIIFERIZE > TELLTEBY, £
AUZ & B 722N ES ) 50 CPUE 132k L TV 5, SRAARFHAIS K 2 1 e R &R (iR 90 mm
UL EolE) oot ERE M (BIREFEEE) X, 2004 420 310 kg/km? 7> 5 2005 4D 101
kg/km? ~& K& D LIz b | HEA D K L7223 SR EBISHED L, 2018 F-1Z1% 5 kg/km?
Elpolz, Dk, 2019 FIZ 43 kg/km?, 2020 FIZ1E 52 kg/km? ~E BN L7223, 2021 4FiC
1% 11 kg/km? ~ & B O L7z,

BF24 11 AICBME Sz TEFRE P TEHCBIT 2 MEta) T £ Lo b, KEE
RFHED TR THEE LRGP OEIRE BRIEA T #CIx, EIREfEME GIEMmAAEICL 5
T GBI DO AR EEHEEE) D 2003~2019 IO RALIE (Skg/km?) 23, MEFFE721%
[ S5 & HEL X7z, 2020 4FifHE 11 kgkm? TH Y, Z O HEKHEE B> 7=,
2k, AEREFREEICRBEERSAZEH L RO TKEEIL 9 %/kHETH 5,

HREERE | ERE —

(kg/km?) K
BLROfE " ™ GRS IR IER S22 3D T
(2020 4= l4) PR RIEE PR DK HE

AR MR ()
2016 885
2017 438
2018 804
2019 237
2020 103
) 493

BE 7 A~ 6 ) TORE,



FRA-SA2021-RC08-6

1. T—4%tvhk
AR LT — %ty MILATDO LR

F—AEyh FEREIE ., BRI AL
R ALHEE PG JE OV S ok i s 3 OKPE)T)
I CPUE J= ke SRR R K & (AkifEE)

Gy AT R HE TE i FAR—Y 7R B (4~6 A | KB, A0
(&, BN RE | - HEhe—L

)

SHEREE ] A K

RKEFREOWEIITT A~F4FE 6 A Th 5,

i)
iy

2. e
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WD FEIIARHTH B,

AN E XK BERFSE T N AR — 7 W A AKIR CHEfE L7z h e — L& DORERIZ L D &
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WiRZ 2 % 2 Dl AN 72 5 (FJFIEA 1995),

1997 4 8 HicAFR—> 7 (HAKEK) T, he— Lfl{i&EIC L VEE LT XY A T =FF
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(3) R - FEDN
il (B Bei%) MEAROHIBNE, METITNEEIOTIR & PN DG HEIZ L0 | KETITHbE &
AN IEEORBEGEO LB SN D, REHEE IR REVMEEROEIG DY 50%LL L 7R D FilE
(LT T50%p g EvyD) 13 63 mm, K 106 mm T, 245 OEITHRILREEL D
K&, BARMEL D /S (BIAR 2003), 50%AKAFIRREOAREIL, 1 CIXARBGERDL 77
g, FREVERD 85 g, METIX416g TH D,

H AP35 1) D eI T, #IFET =13 8~11 A, FEH =1L 2~3 HL SN TV DHH
(EHIED 2020) . AR—> 7B T DEINNT, &2 CRIEEIN) . < A2 (FEIRIY)
ﬁi@%&%ﬁ@@ﬁﬁ%m#%y%ﬂ@&%i%ﬂé(%%1%L%m-m$2mno
£ AEOIEHITIYIRE, BET=L b2 5~6 HET, Mz 1 ETH D (Fin -
WA 2002), FAR—> 7281 DRI, 2ﬁ~uIﬁL&£rwm)%éwi4ﬁ~
12 KL (F8HS - B 2002) T, HAMEL D Zu, EINGIE, D72 < & b Ak RARFnHEL FaE
DK 150~200 m OFEIZAFEDPHER STV DS (BIA 2003) . Z OOFEINIEGIZOU
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(4) £ RaR

FAHR—Y ZHEHZBT D2 BMEIIARITEN, AR OEPIE CILEAAEW N EART, FHRE,
U, A D, 2B BEB X ORI E SRR AR L T D (ZH 1967),
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WZEIL 5~6 H OPEINHNC AL RIKFHEIL ISR EE LI XU A H =% RI T TR Y,
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T, 1992 N1 5,428 b UAZEE L7220, & ORI TS U 1996 41821 1,027
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L. 1999~2003 FJfii2IE 736~1,164 + > OFFAIZH > 72H3, HER A AR D K L720N 5
AL, 2011 AT 60 k& le oo, JRIERIZE OB L, 2015, 2016 FiEMIZZ
ZH 905, 885 ki ke o=tk 2020 AEIEIAICIZ 103 kAo 7m, 2015 AR LI O
B|OWINL, KETIC L DIERHE D 0@ LR OMINE TR A =ik RN A< HE X5
EIRY  MIEIZ LD AT A T HOCOBEDE R -2 LR —REBZ N5, bE S5 HF
(2016~2020 4 H]) OYHJJRMERIT 493 F 72 o7,
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<. RUA T =DIWENRZERIZITA T b7 X T OWIER DR VMEHBIN R 5TV 5D,
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DAY A A =FEEND RS b-a 7 KIRERICBIT D AT A H=0iEREF S 7
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THD L 1980 HAHAE~1990 A H-1E FE T 600~1,000 M/kg FEETH 7= H DA, 1990
AR D 2014 8T E TIL 300~600 M/kg FREE & BT O REED L N T, 202
DB, 2008~2012 RIS DOWIES ST BEORIKIZIZ, AV A T=OHMMNRLroT2Z L b
HEL Wz Bbivd, 2014 FLRE, Bl EFEICH 0 . 5% ORIES I BEOHER
WZOWTITERT 20BN D 5,
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(1) EWHFHE D )71k

AREPRIE A AR L 1 o 7 KIS E 7223 > T L. HAUKII I Al o — 55 o4& 47,
T2, BAKEICITAETE R O—RICkiET 5, £07H, BAKEKIZE T 2 1EHROATIE
BRI Zx G L LI ERED HIEKESRAKELZRET D Z LIIRETH L, KEJR
OB FLIA S T, BAE O K 21 DRI E B £ 2 T, BAKIR~O b &
DFELEIHEE LD ORET L ENEETHL ESNTND
AREPROGEPFIREEIZOWTIE, FHEMTAEIC L DG SREIE (I 90 mbd EokE) o
AT EHEE I (EIREFEIEE) 2 W CRril L7z, EIREBEEAT S CIE, 2 OB JHERE
FEME D 2003~2019 FJRIADORALAE (5 kg/km?) 23, HEFFEZIXAHE SE D& BIELE S
TW5, 72k, BFEAKEOHENZS -0 [HF3 (2021) FE jEEEHEFHIFE XL ONABC
%E@t@@%$ﬁ%&(mA&wm1mmwmnm)f2%§ﬁ®@@ﬁWT%w%né
EIREAKEDOHE LA BEIC, BEOGIRERIEMIC R ESSAG 2 & UL AP EK
e (2020 AEifalY]) Aok (REERFL, 20 3) .

(2) EIRERRIEEOHER

Fw & — hwr—/L® CPUE 1%, 1989 FJAIIC 865 kg/MD i miflEllZz L7, v %
R LU, 1995 AR I 125 kg/ME THELIAATS (X 3-3, %3no%@%\ﬁy&—bm
— L@ CPUE [T L C 1999 A= HI121% 470 kg/fl & 72 > 7273, 2000 4E3 1 LI FF O8>

(ZHA U, 2011 4R 1T 6 kg/Ml, 2012 4FE1ICIT 16 kg/fll & 72 o7, 2013 AERMILIRE A~
Z— hwu—/L® CPUE (331 L, 2018 4FJAHIC 418 kg/ffd & 72 o721, 2019 F-7AMIZIT 246
kg/H8. 2020 4EfA 11X 145 kg/E~ L WD LT,

MFEDLOD CPUE b4 v ¥ — b —/Ld CPUE OEEEEITEY, 1989 4Eifalo 211
kg/M@ HAR T LT, 1995 I 24 kg/M & 7o > 723, Z ORBITEBUTHIIN L T 1999 4-ifa
HNZIE 260 kg/ME & 72 o7 (X 3-3, 3% 3-2), £D%., NTEP LD CPUE b FHMK NZER
C. 2009~2012 FifHICIE 5~9 kg/fd & 72> 7=, 2013 FEIRBALIEIE 2T £ LD CPUE %
HIN L 2015 1A 191 kg & 72 o 7%, FFOWEA LT 2019 F7AMNT 11 kg/fd, 2020 4
X 2 kg & 7o T,

TAEATEIC L D 0 AEEHEEME (2K 1%, 2004 0D 1,149 kg/km? /> 5 2005 412 210
kg/km? ~ &P L= b WREBIZHIIN LT 2010 4F(21% 1,306 kg/km? (23 L7= (X 4-1, # 4-
1), ZDOHITBAMEE & 720 2018 4EI21E 8 kg/km? & 72~ 7243, Z D% 2019 4E1T 50 kg/km?,
2020 FHZIE 169 kg/km? ~E BN L7, 2021 FITIEFH O LT 19 kg/km? &g o7z, Jf
KGR (FiE 90 mm LL oo, EIREREE) D05 ﬁ&ﬁi 2004 £ 310 kg/km? 7> 5
2005 ED 101 kg/km? ~& K& LD L7zDb . BERA#E D K L2223 S REICHEAD L, 2018
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I Skgkm? 7227208, D4 2019 FZ 43 kg/km?, 2020 A2 1E 52 kg/km? ~ & BN L
720 2021 4RI O LT 1 kghkm? & 72~ 7=, BT 5 4R (2017~2021 4E) OGRS
FEAE O RUE 1 2> & | G IRE AR &I Lz,

(3) & EAKHE

BIEHILAR T CED DN RGP OMERFE 72 1XAIE S 2 X x B, BRI
ETOD 2003~2019 Fif O FALE (5 kg/km?) Th D, KRk EZ KT 5 EE 2615
EIREFEEE (2003~2019 Al [CRBEERSMZH IO L & 20 BT 8%k
A5 (R B 3), 2020 iR OB IR EFFEME (11 kgkm?) 13 9%KETHY . H
L7k MEE Elalo7e (K4-2) . 728, BIREREEOFELEOKE S 2R3 AAV
1£0.610 TH Y, Z OGP EFEEIL T TEF 61%R2E EF & LIHMEF LTV,
AREPRITRTR DY B AKEL & v o 7 KU E 7228 THOA L. BAKIR S T o s
HTOERDOEHNEDAATH S0, BURTITRKFHAEERDE 2 HITE S B
HANTE A CE 20D, IRICETREIEMIZ 2 REROEHFINZ Y QLo CRERER
EROI-GEICHOWT, MR 3 IR LT,

IR .
238 N
st nE S
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MERFE-ITRIES S 5 " GRS T 2003~2019 4Fif ]
A& FHE LR AE ° D FARAE L ST (5 ke/km?)
HAR O
11 9% 2020 HF A DfE
(2020 A7) 8 FREADIE

X RAEEITE IR BRI BRI A0 & 24 T TR 7|

(4) FHEMTRIEY) O FIEFERL

2016 FLIEOFRZFHAMPAAEIC L 015 D7 FEsEL) oA 8 OF 2 b % MERERIC
X 4-3 |2/~ L7z, METIZHNE 50~60 mm (ZF— KBRS DHENEV, 2017 21 HIE 20
~40 mm OFEALFENMERE & HIZHAL > TV 203, 2018~2019 H121E Z ORI I A e &
o=y F77. 2020 FITILHE 30 mm B OFRRED ., 2021 IR 40~60 mm DAEK
FESHERE S HIZH N> TWedy | fOFEMEHI A TH - 7o,

b X 91z, HlEHROEGIEI LM CRWEERH 0 o, TNV BEFO D%
OB IXBERREICEBIND L EX LN DT, FIEMARZFIH L& T
BUR CIIAMERMEN <, OIS LB ETH D,
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5. £t

AT 52 & 72 B T WO ARSL FIE 90 mm Al O/NER & M L TR0,
WOBEICBWTREINLTWD, 2T bz fERED| C‘@EF’ WRLZELTH, &2 TOfHE
RAEFRET 2 LITBR B 2o, EIRZ RIS BT 570 DT, 1R S & 1372 2RV ER
M%< /\Z‘ﬁﬁ‘éfﬂ “C“@/w&’i’@lﬁiﬁ‘é g @Eﬁ%ﬁ/ﬁ%ﬁﬁﬂﬁ‘é%gﬁ)%é

— 5 RMERIC B D AT A =4tk e o 7 KR E R LTV D 2 E D IR
@*jﬁz/;%m&)éf: ZIE, RGEIR O3 AI A IR < 9 HEMFEOMERP LI TH 5,

BIREICEZ KIFTERE LT, X—=U I TITHHREE Th o~ ¥ 7HEDOEIREH)
ERTUA F=DEEBRADERIZH D LWV WENH S (Conners etal. 2002) . AWHK TS |
THETRNDTHENATA =B L TEY, MREOEREMMN AT A T =DEPIZ
L TWDL AR & 5, 7o, HEAN—V 7B W T XY A I =14, fit/K (Somerton
1982) . VHilEHIZH1F B8 J) & JEA] (Rosenkrans etal. 1998) 35 X OVEFERBE (Zheng and Kruse
2000) |2 &0 EREET D L fESNTND, AR TS, ZREIC K0 HEKSC BT
TFRBETL S EIR CEREIIEETHY . IO IFBROZESKEOEERICEET D &
EZ Hivsd (Hamatsuetal. 2018), IEIC KD MEZEDEEL NI L2 30 & %<, BIRZILY
HBLBREIZOWTORFRB RO D728, EIRZAB)ER OB IBLR CIEEE L a3, w7
BIREBLOT DI, IEERIBEFRONE L & IZTHEMZ T2 040 5 BEEHEE % ke
L. T—2OERBERND Z EPMETH D,
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#3-1. AFR—VIHEAARKRICBITAH XU A H=DEEOHE (~. BFEESD

e Bt hE v 2 —) HE (»FFEbL) EDEERIE S
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 1,292 952 626
1991 3,805 1,805 1,256 745
1992 5,428 3,308 1,477 643
1993 3,987 2,240 1,274 473
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

v Z—= LT E o LIdAtmE & KO & R SERSRITRIERTRT . DRSS R TR E

WoLAA (CbigdE i EAPEEMRD) (2K D (2020 47 D &1 TAC AR IE) ,

WX 7~ 6 H, WIEOFE T 1996 4FiH £ T M) & LTEH SN TWA,
EEHEF - EITTER A 2y 27 E (2 T KBITE 00 L IR IR ~4L

BETY B ET,
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# 32, AR—YZ7HERARKBICB T HMED XY A I =DifES )R L CPUE OHER

s & (AifRM%)

CPUE (kg/#d)

I 4F Ay I — MhiFFEbLL A > A= MFEDLL
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 5,428 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 2419 1,607 218 95
1997 1,114 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 1,175 1,071 179 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* 658 132 145 2
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F4-1. BFEOREMAEIC X 50058 EHEEM & iBHFE 2 L ofEEDOHER

. wagiil /)ﬁ\% FEHEE E \‘(kg/kLmz) ! - {ﬁ'é;*%
EXUN HIEVISUES (h)
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
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HWEEM3 2022 FNHEEGREE F2RIL—ILEERALELESR)

(1) BEFEEBRIE~OY TID

BR2F 4 AICBE ST T2 (2020) FEXT A H =K — 7 HrE o & EE
PR AR RIS IR W THIRERIE L TR LB A FICHESE, I T4
Fi3 (2021) AREEEIEEE FRHLRNGS X OV ABC BE D72 O DHEEATEEN ] O 2 REPEOE LI
IZH TED T A ORERIZOWTORT, — A 2 ZEWOEBEBLAI T H 2 s & B R
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