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I APERME S A SN TS (HHHIED 20202), 22T, FAERBBRKO T A —FH#f
T 27— 21, SFot (2019) FEOEPRHE (L iiiEss 2020b) (255 < Bl -
IMAEE U, Sosfb FiECids/h —R/iEEZ ATV D, IMAREOKZEO A CAHBITEE LT
W, FAEFERBBRROZENT A —F B TFTRITRT,

FAEPERRC wfbik | B ErER a b S.D. P
AR — e 2T ¢ 7B e/ T RE iz 0.026 764,050 | 0.705 -

Z 2T, ald HS OV EE TOFAFEMBOME (F/E/kg) . bl HS OITIE & 72 DB
& () Tho,

(6) BAEDEREL FIZER\WT MSY % EH 9 % ks S OVE HLL 4%

Rike> TEPEEVEMESE TR T HMFERBAS R TIFBUE (1988 fELIRE) OBREE Ficki)
% W KFFGEEPE B MSY 11389 17 b > EHEE STz, B0 24 9 HIZBfE S/ TEJRE#E
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EENFONLBMAE (69 7 b)) BESRKIE L Iz, MSY % EEL4 5 &+ (Fmsy)
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KUY, MSY @ 10% D E R NS LN DB AR
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Fmsy B KFHIEAEPE B MSY % J281 9 D108+ (AR AL F)
(0 7%, 1 %, 2 W%, 3 %, 4 %, S L F)
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%SPR (Fmsy) 40.0% | Fmsy (251t~ 5%SPR
MSY 38.9 Jib | I RFFREAPER MSY
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HIRr S D, AREEOBIMAEIT 1990 FARELH0 5 2010 FEARATHEITHNT TIL SBmsy & T E]
STV, 2012 FELIBRITISEE DS Fmsy & [RIFEE £ THI S 4v, 2017 AL OB Bl X
SBmsy % _E[A] 2 KHEIZ[FIE - HEEFS LTV D,

HEED b *

HAH fiEl B

SB2020/ SBmsy 1.45 | Fe KFrfeAEPE A4 R BT 28 & (B A FLEE) 12
(SBtarget) *F9% 2020 FOF DL

F2020/ Fmsy 1.35 | fe KFrfoe AL e & 2 BB DIREEIx 2 2020 FDif

* 2020 £ ORIREF D T T Fmsy O % 525 F 2 %SPR #5 L CTH M LR 7z bR

Bl EOKYE MSY % 5K %L ERD

TS £ D 7K YE MSY % EH§5/KHEE Er5
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FHEHIBET DMt CHRYMED b DKEBGREF#RS 2R CEDLNRES T U 4
BT IS EHR 2 W e, SFEICTRISRSBIfEZ D & ICREEHBIITED 5
NHWETEL, FFEICTHEINLERENS, BEEZFEH LT,

(2) VhEE LI

EIEHIEA TG CED DNT-ARBEOWIE S T VU HZD o & o = S LI 2 [ 5-
1, ¥ 521277, ZoEEMRHEANT, BlAENREREER LIch 5561213
Fmsy [ZFHFEAREL B 23 U7 & U, [RAVEBLELUE(E 2 Flal o 72355 113Uk S ©
BRI IS E 2 T 2 B CH 5, FHREMREL B 1T, BT OB ED BAE BN 4
K& ERS>TWD Z & &2BE 2, 2021 4E05 2023 4% Tix 1.20 (X 5-1), 2024 LA
13085 (X5-2) WHWHILD,

(3) 2022 FDOTHIfE L ABC DRIE

ARBEORIEE AR (2022 1% B=1.20) MOHEEIND THIREETH D 79.1 1 b
V% ABC & LCHURT 5, 2022 FICTFHISNABHEEIT, WTNOBYIRLEE THIR
REHILEM A Ea Y 2432 5 bt RiAE T,

2022 D 2022 FEDOBIAE BLKROWETEI T
ABC TR fE ST S (o)
1) 9:15%) (F/F2016-2020) MR
79.1 2432 1.10 25
= 4
« ABC OREIZIE, &0 2 4 9 FICBfES = EIRE BT #HC BT A RETE IS CTHiED
SR FEBURE RS | 2/ CED DIV LTV AR DI B Rl FV =,

(4) 2023 FLUED T

2023 FLARES & O TORER T HIORE R A 5-3 BLUE 5-1, 5-2 1T T, ARBEOIRMER B
HINC RS E Ak LT- 34 (2023 4F £ TiE p=1.20, 2024 LI p=0.85) . 2031 4ED#H
AEO TR 135.4 T (80% FHHIXIL 79.2 5~204.6 k) E7ed, THMED BAZE L
FEMEEZ ERIDRERIT 55%., RAVE BILEEZ ERIDHERIL 99% Th o,

ZENGFREL T, 2024 FLUBRIZ 722 B 24 FHLT- 356 OFFRTHIRE 5. :8L08 2022 4R LIRE
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HBLR OIS E (F2016-2020) Z ki L= & OFF s T HIEE Bz oW Ths -, BRI+ %
WEGELT-355 . 2031 AEOFABEOFENEIX, 112.5 o (80% FHIXEIX 61.1 ~1755 Kk
V) THY, I ERIDTERIT 36%. [RBAEFAYE(EZ FRIDTERIT 96% TH D,

BERL T TN AR

2031 4 80% 2031 AFICHAREDLLT O
HH DHFE T X FH] BRI A ERIDHER (%)
(Th) (k) SBtarget ‘ SBlimit ‘ SBban
R HBATHEN TS B
B=0.85 | 1354 79.2-2046 | 55 | 99 | 100
ZOMOITHR (FREEERALII LD B 2L S
B=1.0 1205|  68.3-185.1 42 98 100
B=0.8 140.7|  83.0-2118 59 100 100
B=0.6 165.1 | 100.6 - 244.6 78 100 100
B=0.4 196.1 | 122.7-286.1 92 100 100
B=0.2 2374 | 15233404 99 100 100
B=0 2044 | 19334142 100 100 100
F2016-2020 125|  61.1-1755 36 96 100

£ APNQAYE N EL Y)Y

BBV P2 50%0L LR T LEA4E
SBtarget ‘ SBlimit SBban
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p=0.85 2020 FLIRE 2020 FLIRE 2020 4
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p=1.0 2020 — 2025 4 2020 FLIRE 2020 FLIRE
p=0.8 2020 FLIRE 2020 FLIRE 2020 FLIRE
p=0.6 2020 FLIRE 2020 FLIRE 2020 FLIRE
p=0.4 2020 4= LARE 2020 4= LARE 2020 4= LARE
p=0.2 2020 4= LARE 2020 4= LARE 2020 4= LARE
B=0 2020 4= LARE 2020 4= LARE 2020 4= LARE
F2016-2020 2020 — 2024 4 2020 4ELARE 2020 4ELARE
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1976 | 75.6| 67.7 7.9 386.2 85.2 559 19.6 65.6
1977 | 99.1| 93.4 5.6 555.3 177.4 923 17.8 52.0
1978 | 1149 97.5| 174 744.0 262.0 942 155 36.0
1979 | 1089 933| 156 864.7 421.9 419 12.6 9.9
1980 | 144.5| 128.6 15.9 1,336.6 561.3 2930 10.8 52.2
1981 | 229.6| 212.9 16.7 1,541.5 532.5 1,978 | 14.9 37.1
1982 | 241.9| 215.8 26.1 1,583.0 815.8 1,562 153 19.2
1983 | 272.5| 253.9 18.6 1,515.1 914.0 1,802 | 18.0 19.7
1984 | 287.0| 258.9 28.1 1,441.9 836.8 2,128 19.9 25.4
1985 | 264.4| 239.7| 24.7 1,739.2 807.9 2479 152 30.7
1986 | 268.5| 247.1| 21.4 1,888.1 1,049.9 2,600 | 14.2 24.8
1987 | 291.6| 269.6| 22.0 1,954.2 1,132.2 1,565 | 14.9 13.8
1988 | 283.8| 259.3| 24.4 1,777.4 1,335.5 228 16.0 1.7
1989 | 252.4| 228.0 24.3 1,250.7 1,175.4 194 20.2 1.7
1990 | 216.2| 191.6 24.6 798.1 760.9 69 27.1 0.9
1991 | 1724 154.4 18.0 454.6 444.0 531 379 1.2
1992 | 124.0| 108.9 15.2 246.5 181.9 273 503 15.0
1993 79.1 67.5 11.6 146.7 56.9 121 539 21.3
1994 | 425| 357 6.8 87.9 48.7 119 483 24.4
1995 | 332| 277 5.5 75.6 31.0 73| 439 23.6
1996 | 18.1| 15.0 3.1 80.5 22.1 134 225 60.7
1997 | 25.5| 22.8 2.7 91.6 36.0 78| 279 21.6
1998 | 142 124 1.8 72.7 42.9 74| 195 17.2
1999 30.8 28.1 2.7 70.1 473 26| 43.9 5.4
2000 13.9 12.2 1.7 41.1 23.1 48| 33.8 21.0
2001 17.7 16.2 L5 30.5 19.9 251 579 12.4
2002 4.9 43 0.6 15.7 8.7 12 311 14.1
2003 5.1 4.6 0.5 12.1 7.5 11| 420 15.0
2004 4.8 4.1 0.7 10.9 6.3 9| 44.1 14.3
2005 2.5 1.6 0.9 8.7 3.5 19 286 55.4
2006 4.9 4.0 1.0 13.1 6.2 12| 374 20.1
2007 6.5 4.2 2.3 11.2 5.6 14| 579 25.4
2008 2.7 1.8 0.9 9.9 2.8 24| 272 87.4
2009 4.9 4.6 0.3 12.9 5.9 13 383 222
2010 6.5 6.2 0.3 334 7.6 77 194 101.8
2011 13.2 12.2 1.0 46.3 16.6 53| 285 31.8
2012 10.2 9.2 0.9 51.2 25.9 65| 19.8 25.2
2013 13.0 12.4 0.6 61.0 334 751 21.2 22.4
2014 | 186 17.2 1.4 105.9 43.0 206 17.6 47.9
2015 | 27.0| 175 9.5 130.3 60.4 235 208 39.0
2016 | 316| 27.8 3.8 177.9 78.2 31| 177 39.8
2017 | 446| 423 2.3 232.8 120.1 301 192 25.1
2018 | 452 43.0 2.2 286.2 135.5 568 | 15.8 41.9
2019 54.2 51.6 2.6 308.4 145.6 342 17.6 23.5
2020 62.2 55.6 6.6 320.7 172.0 442 194 25.7
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#4-1. pEIRE (JKKI)  RI4E 10 A~9 A £ COEFHE (2021 1L 5 A £ TOEEM).,
TRERTF-OMHEIT 2R — MENTOF 2 —=2 T W H,
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
I-ITX 150 109 43 79 244 153 734 285 277 420 3,379 2,632 697 48
I ~IVIX 562 989 892 622 1,158 2052 5614 1462 2727 2328 4304 3423 1,754 1,280
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
I-0IX 61 26 22 49 42 35 170 32 12 7 18 31 7 32
I ~IVIX 638 143 148 172 121 145 283 63 33 44 62 101 38 148
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
[-o0X 13 24 37 52 116 134 306 146 241 452 1,354 1,804 681 663
I ~IVIX 84 118 75 120 192 245 426 228 347 531 1,378 1,892 723 694
=42, BATHMHEAGRE (5~6 H) 12 X A2BITHIMA &%
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
187.4 450  60.1 6.1 45.7 0.1 0.8 0.1 0.6 5.0
AT 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
DN =R 0.4 3.2 1.2 16.8 391.4 288 1232 139.1 158.0 101.5
2016 2017 2018 2019 2020 2021
1026 91.9 5248 2481 257.1 8363
#4-3. Ao KL B AEEIRA (5~7 H) ([ X 2B T ~Blnkic s 540 =
HomantE (BE) BLXO1EUESHE (BR)
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
0% fa 0 5 1 0 1 0 1 5 78 19
& LL k 19 2 8 1 0 0 0 0 5 10
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
0% £ 18 8 259 313 4791 15,107 85559 8417 854,092 39296
A 14 14 11 14 3 7 22 583 642 605

% 4-4. LKV AFEE TR
TRE) BXOSAMmMEE (FB/km?)
[ 8

(9~10 H) T X DR 0 M EifFE (5
THRARFOMET AR — MEFTOF 2 —=27IH

2005 2006 2007 2008 2009 2010 2011 2012 2013

BifrE 1,203 63 60 1,018 1,415 15258 7,359 5,715 6,601

DAEE 1284 62 70 1236 1,792 19,645 9,199 5569 7,765
2014 2015 2016 2017 2018 2019 2020

HiFE 11,892 34,764 15,551 17,092 54,528 13,870 23,473

DATERE 13,140 32,159 22,002 14,098 98409 23,183 46,170
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F4-5. RBRFBATEHES (FREAKRIT, KIAKR)  TRATOMEIZa A — METOT =
—= U TR,
1976 1977 1978 1979 1980 1981 1982 1983 1984
7592 4109 16840 11,653 2853 53698 41207 6,740 50,085
1985 1986 1987 1988 1989 1990 1991 1992 1993
41,197 62928 42986 39,659 1,588 5944 224 30 30,541
1994 1995 1996 1997 1998 1999 2000 2001 2002
END%:) 5802 5,054 239 8481 1,136 5763 0 8480 122
BOAREFEEC 2003 2004 2005 2006 2007 2008 2009 2010 2011
404 342 28 1,093 371 385 921 780 3,374
2012 2013 2014 2015 2016 2017 2018 2019 2020
408 1,397 1,757 2,065 2,480 1,855 2,178 6,991 17,329
2021

11,661
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#5-1. fPERoBAEN BEEHREAMEME (), RBVEHEERE b) % kRS HEE
2023 FEE TIL B=1.20 & L. 2024 FELIFEIL B &2 0~1.0 TEF L= BE DR T HI0H
RERT, 2021 FOREEIFBIROEIETE (F2016-2020) 76 Tl E415 89.5 5 kv
E L. 202 SN B IEE AN X DL Uiz, — & TOITIC, 2022 FELIK B
ROUWHEE (F2016-2020) %k L7-5A OFEEFHIOFR R LR LTV 5D,

a) FEEHAMEMZ BRI DR (%)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 100 100 100 64 50 46 44 44 44 43 42 42 43
0.9 100 100 100 64 53 51 51 51 52 51 51 50 51
0.85 100 100 100 64 55 54 55 55 56 55 55 55 56
0.8 100 100 100 64 57 57 58 59 60 60 59 59 60
0.7 100 100 100 64 61 63 65 67 69 69 69 69 70
0.6 100 100 100 64 65 69 73 75 77 7 78 77 78
0.5 100 100 100 64 69 75 79 82 84 85 85 85 86
0.4 100 100 100 64 72 80 85 88 90 91 92 92 92
0.3 100 100 100 64 76 85 90 93 94 96 96 97 96
0.2 100 100 100 64 79 89 94 96 97 98 99 99 99
0.1 100 100 100 64 82 92 96 98 99 99 100 100 100
0.0 100 100 100 64 85 95 98 99 100 100 100 100 100
F2016-2020| 100 100 100 66 49 42 39 38 37 37 36 35 35

b) [RIVEHILIEEZ LA DR (%)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 100 100 100 100 100 100 99 99 98 98 98 98 98
0.9 100 100 100 100 100 100 100 99 99 99 99 99 99
0.85 100 100 100 100 100 100 100 100 99 99 99 99 99
0.8 100 100 100 100 100 100 100 100 100 100 100 100 100
0.7 100 100 100 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100 100 100 100
F2016-2020( 100 100 100 100 100 99 98 98 97 97 96 94 94
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#5-2. fEkoHAE () BLOYEERE (b) OFHHEOHRE
2023 A2 E TIEL B=1.20 & L., 2024 ELIRRIT B &2 0~1.0 TEFE L7-BE Ok Tl
RAERT, 2021 FOEEEIFBUROEIETE (F2016-2020) 76 Pl S5 89.5 5 kv
&L, 2022 - HIEEFHANC L AL Lz, — B TOITIZ, 2022 FFLIFEHHL
ROWIETE (F2016-2020) % ke L7-35A DR TRIOFER LR LTV D,

a) BAEOVHHEOHER (77 hv)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 2445 | 2432 | 1854 | 141.1 | 1288 | 1246 | 1224 | 1221 1215 | 1211 1205 | 1204 | 119.8
0.9 2445 | 2432 | 1854 | 141.1 | 1326 | 1309 | 1302 130.7 | 130.7 | 130.6 | 130.2 [ 130.7 | 130.2
0.85 2445 | 2432 | 1854 | 141.1 | 1346 | 1343 | 1344 | 1354 | 1356 | 1357 1354 | 136.1 | 1356
0.8 2445 | 2432 | 1854 | 141.1 | 136.6 | 137.7 | 1386 | 140.2 | 140.7 | 141.0 | 140.7 | 1416 | 141.2
0.7 2445 | 2432 | 1854 | 141.1 | 140.7 | 1449 | 1478 | 1504 | 151.7 | 1523 | 1523 | 1535 | 153.1
0.6 2445 | 2432 | 1854 | 141.1 | 1449 | 1526 | 157.6 | 161.7 | 163.8 | 1649 | 165.1 166.7 | 166.3
0.5 2445 | 2432 | 1854 | 141.1 | 1494 | 1608 | 1684 | 1742 | 1773 | 179.1 1796 | 1816 | 181.2
0.4 2445 | 2432 | 1854 | 1411 | 1539 | 1695 | 180.1 188.0 | 1925 | 1951 196.1 | 198.8 | 1985
0.3 2445 | 2432 | 1854 | 141.1 | 158.7 | 1789 | 1929 | 2033 | 209.6 | 2134 | 2152 | 219.0 | 21838
0.2 2445 | 2432 | 1854 | 141.1 | 163.6 | 1888 | 2069 | 2205 | 229.1 | 2345 | 2374 | 2432 | 2431
0.1 2445 | 2432 | 1854 | 141.1 | 168.7 | 1994 | 2222 | 2398 | 2514 | 259.0 | 2635 | 272.7 | 2728
0.0 2445 | 2432 | 1854 | 1411 | 1741 | 2108 | 2391 | 2614 | 277.1 | 287.7 | 2944
F2016-2020( 2445 | 2432 | 181.6 | 1445 | 129.0 | 1214 | 117.2 1158 | 1145 | 1136 | 1125 | 110.8 | 109.9

b) HEEOVIEOHER (T )

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 89.5 79.1 69.7 46.5 42.3 40.7 40.2 39.9 39.8 39.6 39.6 394 39.3
0.9 89.5 79.1 69.7 42.6 39.8 39.0 38.9 38.9 38.9 38.9 38.9 39.0 38.9

0.85 89.5 79.1 69.7 40.6 38.5 38.0 38.2 38.3 384 38.4 38.4 38.6 38.5
0.8 89.5 79.1 69.7 38.5 37.0 36.9 37.3 375 37.7 37.8 37.8 38.0 37.9
0.7 89.5 79.1 69.7 34.3 33.9 34.4 35.2 35.7 36.1 36.2 36.3 36.5 36.5
0.6 89.5 79.1 69.7 29.9 30.4 315 32.7 33.4 33.8 34.1 34.2 345 34.4
0.5 89.5 79.1 69.7 25.4 26.6 28.0 29.5 30.4 31.0 313 315 318 318
0.4 89.5 79.1 69.7 20.7 22.3 24.0 25.7 26.7 27.4 21.7 28.0 28.3 28.3
0.3 89.5 79.1 69.7 15.8 175 193 21.0 22.0 22.8 23.2 23.4 23.8 23.8
0.2 89.5 79.1 69.7 10.7 123 13.8 15.2 16.2 16.9 173 17.6 18.0 18.0
0.1 89.5 79.1 69.7 55 6.4 74 83 9.0 9.5 9.8 10.0 103 103
0.0 89.5 79.1 69.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F2016-2020 89.5 82.2 66.2 52.2 473 44.8 43.5 43.0 425 42.2 41.9 413 41.0
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HEREM 1 BRFHEORN

R - R A R - ERIRIER S, KR
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HEEM2 FHEAE

(1) EIREHHEAE

Fa—=7 VPA (27— MENT) 12XV FEmpIaESR, BRESR, EREEZHETE
L7c (RERITMHRE R 2-1 12T o BTEE LIREOFE NG 1 AZEAE L, 0~45%, B
FOSEU EEF L OTmmln T NV—" (Stigk, 77 A7 N—"7") OFfntER CTI1T o7, P&
IHNIK~FRICE DD, y-1 T~y FEFIEIIT L0 y FoOBifa L Lz, 3HE
(21 Pope (1972) DUl Xz FV =, Bemlis 7 v — 7 OFFIZ OV TR (1999) D J5ik
ZHWZ, BIRIETCAREE (M) 12, B (1960) D7 L7 M=2.5/F 6 & 6y 7 %05 0.4
L7,

FEfpENERERT (1) Rk viE LA,

M
Ngy = Ngy1y41exp(M) + Cqpexp (?) (1)

ZZ T, Ny BEWCay 1, y FIZBIT 5 aiADOENENEREL, R, =751,
BT (U, 22 TIE20204F) | B OEREEZ V—7 (IRZFp. T2 TIE S5+ | &
-1 A (p-1. 22Tl 4k OEFREKITENZENL 2~4) KTk o7z,

M
oo G (G) )
* 1—exp(—Fy,)
C M
N,y = %prﬁlexp(M) + Cpyexp (?) (3)
by + p_lvy

), ), ), 1
y ( ) I ( : y y

LR F OFTRIL, BolfEk L0 mR 7 1—7LskT (5) k-7,

Coy M
Fpy=—1In {1 "Ny exp (?)} (5)

a7 V—7"0 F X, £ COETEREM-1 MO FIZZ&LweE Lz GER 1999, (6)
) .

By = Fp_1y (6)

FEED 0~4 D F (X—3IF IV F) 2Fa—=2 710k o> THERMITRDT-, NREE
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DFEEREIRFEOFEE N K E S, DEFEOFEBEIENZE L TND ] EWIHIED T
TOH—IF/VF OFE TITIEMRFHI 21T 5 2 &N TERWNWI & (CEf 2009) SEDiEH
MENTEY, BRENZEL TND EWIREZ BT, 2020 0D 0~4 5% D F DfE % %
NENRRIOCHEE L TV D, Fa—=2 ZICHWEEREMSIST DHEEMIZLLTD 3
LT (Wi 2-2) , B LEA S HIMIE, KERAIEFIAE LB S 172 2005 45 DA
E LT CREGERBIARHEET 1| MAKREDRE TH  AIEDIMAEIZHIGET 572 2006
FELIRE)

D 2005~2020 4F D AP K VHERK T ARG TR A OFK FR AR FR 7 0 s A BT & - 0 kAl

B EE

@ 2006~2021 FORABMARERE (TR, KBAKR) - 1 AERE

@ 2005~2021 FOWINFLIRMES (X T - 1) ([Z30) DI - Blfai

7272 L. OOMKEZAIERE 0 AHFERED 2007 FI2OWTIE, HEE SIS LT,
FAAHHE D < I AR—FRE o T2 2 L DHEERE MR GH/IMEE) EB 2 b, T2
—= T IBRRAN LT, — IV F OHEEE A ZEL ST 572D, U v ¥ VPA (Okamura
et al. 2017) Z 2R — MENTICHEH L7z, ZHud, ZZEFFICFT T ¢ AN 2 7Bk
HERMETHZETH—IF NV F ZRODLFETHY, XFAT 4 OREIFL br AR
T 4 734 T A (Mohn’s p, Mohn 1999) ZH/MIT DL HRDLND, L LARZREET
X, BB EDOL ha AT T 4 TR T RAE/NSLKTHEMAEDL ha AT T 4 TR
AT APRADFHNIREL DLW Mo— FF7ORRBENRR LN, BHFDY v VPA
DT NT T, IAEAFEOFRBIF O _Ffn L 70> T D P, TFEAREE CTIXEIAD F
IZHA 0 D F 2VNSWERANCH 5708, Rl G bE T AT  ODRE I ZRE
THELOMADFE ZMA DT TR SFT AT 4 5252 ENTEF, —HTOmMAC
BOETCRT AT A OREIEZRETDHE, MEHD F ~OXFT AT A PRELS 2D TE
TWDHAMREMERE 2 bz, £ CARRHMECIE, (7)) XTERIND I I, X741
KT HEAE 1 EE 0 ATEX D FEAMEH L, ZAUCEh, FL—RF 708
% FR RS S vz,

3
a=07" [(,) - n(ats))
k=1
(7)

4
+A{(1-1n) 2 FZ020 + 77Foz,zozol

a=1

MIV v VRIFICBITHXTFT AT A OREZERL, N3 SFT AT s HICBITS 1l Eo
FIZk3 2 05D F ORI EAZR L, ZRENL 006 1 O OEE & 5, Ty 1315
kO yEOEEZZTNTNET, IRk ORFIERTHY . Xy lEad— MEFT S
BIND yFICBITEE k oxt5 AR, 1 A& E, BfAE) OfETHY ., bldis
A & VPA OHEEEOBMRICEIT DI EZ R ITRETH D, B LU bid, ZhEh
LT (8) THEE LT,
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1 I
qr = exp {n—kzyln <)%>} (8a)

y

_ Cov[In(I}),In(X;)]

K T Y InGxp)] (8b)

T2 TmdFa—=r I LZHEEK OFETH Y, V & Cov iTENENIHE IS
BaERT, KEHEE 0 SABAE (k=1) & RBABARHEE k=2) 22\ TiX, I
MIEMEZIE LTz (be# 1) o IR (k=3) 2OV TIE, Blfaa s Bk L2 pBfRE =
L7z7=%, be=1IZ[#EE L7,

L haART T 4 TNAT A (Mohn’s p) 1, T OEPHFHIORKE Y £TD (2020
) FTOINT —ZIIKTHEFEOWEME . BT — 2 % 1 B0l & LI2GH OREE
(Y-i ) OHEEM & OHMEOEHETH S, T —FEFWMOFHTSFL L, A D
B GIEIZRDO L DT Lz, A& nE 0~1 OFPHICE VT 0.01 LA TELESE, BIFRE -
Bl BRI AR F O TRTOL ha AT T ¢ TR T ZANRE20% (p= +
02) DINIZ72 D A & n OfAGDLEEZRERIEL, TOHTL Na AT T ¢ TR T 2D
FHEDORFNA /NI 72 O ZMEH Lz, ME0.73, 015099 L7poTz, TDLEEDIRT R
— X OHETEEIL. Fo2020 = 0.09. Fi2020 = 0.17. Fa2020 = 0.45. F32020 = 1.37. Fa2020 = F5:+2020 =
021, qi=0.15, q2=30.04, q3=0.44, b;=1.16, b2=0.74 L7257,

HeE SN EPRE, BlfaE, MABOREEMEEY ) L RFA N v 7 T — b A N7 vk
WCEVFME L7 (X 2-1) , Fa—=2 7o iE s THEOEEE V7Y v 7
THZE T, Hio B EREEEMEAER L, ThEflioT VPA 20K LEHE Lz, #HE
1% 10,000 [El# 0 K L, [FHEXEZR D=, 2020 FEOZ LN OHETED 90%(EHE X E %,
IMAE: ((ER) [180. 1,175] . BIFE (7 b)) [232.5, 613.9] | #Hfas (5 br) [115.6,
335.8] . Fo [0.03, 0.24] | F; [0.07, 0.64] . F> [0.18, 1.93] | F5 [0.18, 2.13] . F4 [0.08,
1.42] THo7=,

(2) FFRTHIAE

BONTEERELY b & ICEEBEFHZICE S R THEIT 572, 2021 FFLIBEO A
BEOTHNZOWTIE, SF02 45 3 AR Sz MR EME S B3 2 9o B 1
BWTIRE S L@ E AW (1988~2018 ) DR v 7r—« A7 ¢ v 7 BRI (2=0.026,
b=764,050, SD=0.705) M HHEE SN DHEE HW - GEIED 2020a), 728, FHAEBFZRD
RTA=ZWEIMENT 27— 21, mFoe (2019) FEOEJEHN (HiiiEay 2020b) 12
KO BfE - MARLE L, b B3R/ REZHN TS, IMARDOEEOHL
FHREZEE L T 720,

FEETRNCIS 1T 2R F I3, (RS IS L O ABC BED DO EAIEE 12
BIT5 1 REROEHHAMCESTRHB SN HMHEE Ve, FERTRNCHW T A—%
IR 2-3 1R T, BIREOREY LR EEDOMEICIT, Bk MEBEREFESICRET 2
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MR ) ICB W TIRE SN S EEHAEEOHEICHWEE | T H\W, Z
AU ITFAFERMR & R U< afiot (2019) FEOEHFRFHIZESETH Y | BIREL LW
TR SEXREIL Z OFRIC BT 2 PR P HICRE LI fEA M H L7z, 2021 FoifEEEIx
Bk ETE (F2016-2020) & L7-,

BIREE O TN, 2 A — Mg oriEE (9) ) 2RV,

Ngs1y+1 = Ny yexp(—F,, — M) ¥a< 4 DOLEE (9a)

Nsty+1 = (Nsty + Ny )exp(—F,, — M) Ml 7 — (9b)

EREIT LR RO TGRS RIRES TV AN DIRESNDS F fixd &2 (10)
KLk,

M
Cay = a,y{l - exp(—Fa,y)}exp (_?) (10)

5| A>Tk

W AR - B ERER o EATERTE - HEUNET - PSS (2020a) SFN 2 (2020) AFE~ AU
TR O UL R (T B9 2 WP JERE B i n . KEEDTIE « BB, 1-46.
FRA-SA2020-BPRO1-1. https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/detail maiwashi_p.pdf (last accessed 27 July 2021)

w A e B R - BRTERIE AR SR PSR - BEERSEST (2020b) ANOE (2019) 4
JE~ AT 2 RERBE DGR, F 23 E A2 KB O I SEE PRREAT, KEEIT - /KPERT
I8 -« BOEHEE, AU

AR —Z (1999) VPA D AFH & R, KEEG IR BERRER ], 20, 9-28.

FAR—Z (2009) <A U ARFERBEOEREHEIC AW SN D VPA OEEMEORE. AKX
76, 75, 661-665.

Pope (1972) An investigation of the accuracy of virtual population using cohort analysis. Res. Bull.
Int. Comm. Northw. Atlant. Fish., 9, 65-74.

A E— (1960) /KPFEAMY D Population Dynamics & f & FE . HHE/KAFHR, 28, 1-200.

Mohn, R. (1999) The retrospective problem in sequential population analysis: an investigation using
cod fishery and simulated data. ICES J. Mar. Sci., 56, 473-488.

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce the
instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.
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R 2-1. a7k — MENTEROTEM

ElmpliaERER (HHR)

R NGE 1976 1977 1978 1979 1980 1981 1982 1983 1984
07% 2,688 3,838 3,043 2,828 13,733 6,276 3,578 3,601 9,656
1% 7,763 5,052 8,106 4,208 1,500 36,761 10,028 4,538 12,952
25% 2,542 5,224 4,401 4,714 3,591 1,964 22,951 15,526 8,377
3% 278 1,636 2,353 2,750 4,998 3,654 2,007 20,050 13,665
4% 98 53 346 745 1,790 1,845 3,494 874 6,671

S ll b 1 1 27 19 324 348 1,365 1,358 2,958
it 13,370 15,803 18,276 15,264 25,937 50,849 43,422 45,946 54278

ERBIAERE (T )

RN 1976 1977 1978 1979 1980 1981 1982 1983 1984
07% 67.2 80.6 66.9 96.1 288.4 119.2 68.0 432 772
1% 4347 293.0 4215 2314 103.5 1,396.9 411.1 190.6 531.0
25k 213.5 438.8 369.7 381.8 290.9 167.0  1,216.4 916.0 4524
3% 29.2 171.8 247.1 288.8 509.8 354.5 182.7 1,343.4 929.2
4% 11.6 6.2 40.8 87.9 211.3 214.1 370.4 81.2 560.3

5EELL 0.1 0.1 3.4 25 412 442 170.6 150.7 319.4
it 756 991 1,149 1,089 1,445 2,296 2,419 2,725 2,870

HREE A 19.6% 17.8% 15.5% 12.6% 10.8% 14.9% 15.3% 18.0% 19.9%

Elmp IR (F)

AR N\AE 1976 1977 1978 1979 1980 1981 1982 1983 1984
05% 0.06 0.05 0.04 0.09 0.06 0.04 0.03 0.02 0.06
1% 0.35 0.19 0.18 0.09 0.07 0.28 0.10 0.06 0.14
25% 0.57 0.55 0.32 0.19 0.13 0.16 0.35 0.28 0.17
3% 1.06 1.31 0.68 0.44 0.41 0.23 0.31 0.81 0.56
45% 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27 0.96

Sill b 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27 0.96

BTy 1.51 0.60 0.85 0.34 0.37 0.23 0.28 0.29 0.47

EilppERER (HHR)

RTINS 1976 1977 1978 1979 1980 1981 1982 1983 1984
05% 55,898 92,251 94,204 41,921 292,971 197,812 156,249 180,202 212,801
1% 31,999 35,269 58,696 60,655 25,786 185,141 127,459 101,808 117,844
25% 7,185 15,094 19,506 32,709 37214 16,056 94,007 77,228 64,528
3% 520 2,735 5,841 9,472 18,066 22,005 9,155 44,224 39,056
4% 123 121 494 1,989 4,097 8,018 11,759 4,493 13,228

SiE UL E 1 3 39 52 742 1,512 4,592 6,982 5,866
s 95727 145473 178,779 146,797 378,875 430,545 403,220 414,937 453,324

EBIERE (T hy) JBlfas (Fhy) | HAEERSE RPS, Eke

R ANGE 1976 1977 1978 1979 1980 1981 1982 1983 1984
055 1,397 1,937 2,072 1,425 6,152 3,758 2,969 2,162 1,702
1% 1,792 2,046 3,052 3,336 1,779 7,035 5,226 4,276 4,832
25% 604 1,268 1,638 2,649 3,014 1,365 4,982 4,556 3,485
3% 55 287 613 995 1,843 2,134 833 2,963 2,656
4% 15 14 58 235 483 930 1,246 418 1,111

Sl B 0 0 5 7 94 192 574 775 633
2t 3,862 5,553 7,440 8,647 13,366 15,415 15,830 15,151 14,419

Bl 852 1,774 2,620 4219 5,613 5,325 8,158 9,140 8,368
RPS 65.6 52.0 36.0 9.9 52.2 37.1 19.2 19.7 25.4

EIRBINEEIAE ()

RN 1976 1977 1978 1979 1980 1981 1982 1983 1984
055 25 21 22 34 21 19 19 12 8
1% 56 58 52 55 69 38 41 42 41
25% 84 84 84 81 81 85 53 59 54
3% 105 105 105 105 102 97 91 67 68
4% 118 118 118 118 118 116 106 93 84

SiE LI E 127 127 127 127 127 127 125 111 108
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e 2-1. ars— MEVTRER O (0o X)
ERREIEE R (P 5 R)

NG 1985 1986 1987 1988 1989 1990 1991 1992 1993
07% 16,152 2,612 13,293 1,857 4,733 1,831 482 4,003 2,806
1% 12,648 16,897 7413 12,465 1,176 2,798 775 1,190 8,933
2% 8,947 8,340 13,945 12,176 6,865 2,632 944 363 317
3% 10,192 8,256 12,206 8,351 11,210 6,753 1,373 738 321
47% 6,217 5,976 6,746 6,310 7,801 9,491 5,685 768 329

SiEll b 2,039 2,452 2,929 3,073 4,185 4,655 8,525 8,352 932
&t 56,194 44531 56,532 44231 35970 28,160 17,784 15414 13,637

RS (T ho)

AR\ 1985 1986 1987 1988 1989 1990 1991 1992 1993
03k 290.7 26.1 79.8 223 473 9.2 1.9 72.1 16.8
1% 505.9 709.7 348.4 610.8 52.9 114.7 232 64.3 544.9
2% 4384 492.1 753.0 706.2 405.0 152.6 82.1 30.1 25.1
3% 682.8 619.2 817.8 626.3 840.8 533.5 133.2 70.9 35.9
47% 516.0 555.7 600.4 561.6 725.5 863.7 562.8 76.0 44.1

SEELLE 210.0 281.9 316.4 310.4 452.0 488.8 920.7 927.1 124.0
zf 2,644 2,685 2,916 2,838 2,524 2,162 1,724 1,240 791

B 15.2% 14.2% 14.9% 16.0% 20.2% 27.1% 37.9% 50.3% 53.9%

ERBAIERS (F)

AENAE 1985 1986 1987 1988 1989 1990 1991 1992 1993
0R% 0.08 0.01 0.11 0.10 0.35 0.39 0.12 0.20 0.33
1k 0.12 0.14 0.05 0.18 0.11 0.47 0.36 0.62 1.29
2% 0.17 0.14 0.21 0.15 0.17 0.49 0.36 0.36 0.41
3% 0.42 0.30 0.38 0.24 0.24 0.32 0.68 0.69 0.84
475 0.71 0.61 0.57 0.45 0.47 0.43 0.66 1.68 1.09

SiEll b 0.71 0.61 0.57 0.45 0.47 0.43 0.66 1.68 1.09

Bl 0.37 0.30 0.32 0.26 0.30 0.42 0.47 0.87 0.84

FlnplERER (HHR)

ENGE 1985 1986 1987 1988 1989 1990 1991 1992 1993
0R% 247911 259,954 156,475 22,847 19,437 6,923 5308 27329 12,127
1% 134,739 152,955 172,114 94,005 13,794 9,154 3,142 3,163 15,042
2% 68,389 79,963 88,695 109,303 52,808 8,283 3,845 1,472 1,146
355 36396 38,518 46,773 48,037 63,299 29,778 3,398 1,805 690
435 14,992 16,053 19,060 21,359 25363 33252 14,432 1,153 605

Sigll b 4916 6,586 8,276 10402 13,608 16310 21,641 12,546 1,716
Bl 507,343 554,029 491,392 305,952 188,309 103,701 51,765 47,467 31,326

EBIERE (T hy) JBlfas (Fhy) | HAEERSE (RPS, Rke)

ENGE 1985 1986 1987 1988 1989 1990 1991 1992 1993
0k 4,462 2,600 939 274 194 35 21 492 73
1% 5,390 6,424 8,089 4,606 621 375 94 171 918
2% 3,351 4,718 4,790 6,340 3,116 480 335 122 91
355 2,439 2,889 3,134 3,603 4,747 2,352 330 173 77
435 1,244 1,493 1,696 1,901 2,359 3,026 1,429 114 81

Sigll b 506 757 894 1,051 1,470 1,713 2,337 1,393 228
=t 17392 18,881 19,542 17,774 12,507 7,981 4,546 2,465 1,467

B 8,079 10499 11322 137355 11,754 7,609 4,440 1,819 569
RPS 30.7 24.8 13.8 1.7 1.7 0.9 1.2 15.0 21.3

i EREE (9

AEINAE 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 18 10 6 12 10 5 4 18 6
1% 40 4 47 49 45 41 30 54 61
2% 49 59 54 58 59 58 87 83 79
3% 67 75 67 75 75 79 97 96 112
435 83 93 89 89 93 91 99 99 134

Sl bk 103 115 108 101 108 105 108 111 133
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e 2-1. ars— MEVTRER O (0o X)
ERREIEE R (P 5 R)

AR\ AR 1994 1995 1996 1997 1998 1999 2000 2001 2002
05k 3,517 1,973 2,948 725 451 61 1,071 753 24
17 2,089 2,533 651 2,638 993 2,606 255 1,466 471
2% 1,788 1,231 336 449 490 1,108 377 564 137
30 319 193 128 139 148 421 320 196 50
4j% 125 42 28 30 142 174 235 103 27

Sl bk 328 60 12 10 71 59 89 71 17
il 8,168 6,033 4,103 3,990 2,295 4,428 2,347 3,154 725

Pl E (T H)

AR\ 1994 1995 1996 1997 1998 1999 2000 2001 2002
05k 38.7 66.8 99.9 203 10.8 2.2 31.7 12.7 0.8
17 117.0 123.3 31.7 168.8 51.7 155.6 11.1 79.2 26.9
2j% 168.1 103.8 28.3 44.4 38.7 85.0 28.7 44.7 10.9
30 383 22.8 15.1 16.1 14.9 39.9 30.9 19.0 5.1
45 16.9 6.1 3.9 4.0 16.6 17.6 253 11.8 3.0

Skl k- 46.0 9.4 1.8 1.5 8.7 7.6 11.0 9.2 2.2
t 425 332 181 255 142 308 139 177 49

RS 48.3% 43.9% 22.5% 27.9% 19.5% 43.9% 33.8% 57.9% 31.1%

BRI SR R (F)

Tl \1F 1994 1995 1996 1997 1998 1999 2000 2001 2002
05% 045 0.40 0.31 0.12 0.08 0.03 0.32 0.46 0.02
I 0.58 0.94 0.28 0.67 0.30 1.19 0.20 141 0.80
25% 1.56 1.15 0.37 0.40 0.31 0.90 0.68 1.39 0.57
3% 1.45 0.92 0.41 0.32 0.27 0.62 0.99 1.38 0.50
4% 1.45 1.05 0.39 0.19 0.85 0.81 1.24 1.65 0.92

SikLlE 1.45 1.05 0.39 0.19 0.85 0.81 1.24 1.65 0.92

BT 1.16 0.92 0.36 0.32 0.44 0.72 0.78 1.32 0.62

ElBIEIRES (H0)R)

NG 1994 1995 1996 1997 1998 1999 2000 2001 2002
05% 11,889 7,312 13,445 7,777 7,388 2,580 4,838 2,483 1,220
1% 5,832 5,090 3,286 6,599 4,619 4,583 1,679 2,366 1,047
25% 2,769 2,199 1,338 1,669 2,263 2,283 938 917 386
3% 509 392 466 622 752 1,116 624 320 153
4% 200 80 104 207 303 383 404 156 54

SikLlE 524 114 46 68 152 131 154 108 34
&t 21,722 15,185 18,685 16,942 15,478 11,076 8,636 6,350 2,895

EBIERE (T hy) JBlfas (Fhy) | HAEERSE (RPS, RE/ke)

NG 1994 1995 1996 1997 1998 1999 2000 2001 2002
055 131 248 455 218 177 91 143 42 41
ik 327 248 160 422 241 274 73 128 60
25% 260 185 113 165 179 175 71 73 31
3% 61 46 55 72 76 106 60 31 16
4% 27 11 15 28 36 39 43 18 6

S Ll b 73 18 7 11 19 17 19 14 4
7t 879 756 805 916 727 701 411 305 157

Bl 487 310 221 360 429 473 231 199 87
RPS 24.4 23.6 60.7 21.6 17.2 5.4 21.0 12.4 14.1

Flnp FEIRE (9

NG 1994 1995 1996 1997 1998 1999 2000 2001 2002
055 11 34 34 28 24 35 30 17 33
I 56 49 49 64 52 60 44 54 57
25% 94 84 84 99 79 77 76 79 79
3% 120 118 118 116 101 95 96 97 102
4% 135 143 143 134 118 102 107 115 112

Sl R 140 156 150 154 122 127 123 129 132
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EE 2-1. B — MEFTEROEH (05%)

ERRBIRE RS (T 0)E)

R NGE 2003 2004 2005 2006 2007 2008 2009 2010 2011
07% 152 375 260 172 750 459 121 209 760
1% 410 399 101 464 430 178 620 406 1,769
25% 127 71 22 43 206 36 29 206 76
3% 73 13 35 23 20 16 11 14 15
4% 31 9 46 13 7 2 6 10 6

Skl E 12 5 22 3 3 1 2 8 8
it 804 872 486 718 1,416 692 788 852 2,634

FElppaERE (T hY)

R ANGE 2003 2004 2005 2006 2007 2008 2009 2010 2011
07% 2.9 10.2 6.2 3.7 20.2 11.7 2.6 6.2 23.2
1% 252 273 4.1 37.5 22.7 9.8 41.9 30.9 97.0
2% 9.9 7.2 1.9 3.6 19.0 2.9 2.7 23.9 8.3
3% 7.8 1.6 3.8 2.7 2.0 1.9 1.1 1.6 1.8
4% 3.6 1.0 5.6 1.5 0.8 0.3 0.7 1.1 0.6

5EEll k 1.6 0.6 3.2 0.3 0.3 0.2 0.2 0.9 0.9
it 51 48 25 49 65 27 49 65 132

RIS 42.0% 44.1% 28.6% 37.4% 57.9% 27.2% 38.3% 19.4% 28.5%

IElRBIRIELR SR (F)

A\ A 2003 2004 2005 2006 2007 2008 2009 2010 2011
05% 0.18 0.72 0.18 0.19 1.04 0.26 0.12 0.03 0.19
1% 0.99 1.45 0.54 0.75 1.42 1.04 0.93 1.02 0.57
25% 0.67 0.57 0.31 0.62 1.35 0.50 0.59 1.44 0.69
3% 0.94 0.16 0.83 0.83 0.91 0.39 0.34 0.84 0.43
45% 0.92 0.33 245 1.24 1.01 0.32 0.30 0.79 1.54

SikLlE 0.92 0.33 2.45 1.24 1.01 0.32 0.30 0.79 1.54

BT 0.77 0.59 1.13 0.81 1.12 0.47 0.43 0.82 0.83

ElBIEIRES (H0)R)

FRNGH 2003 2004 2005 2006 2007 2008 2009 2010 2011
05% 1,134 895 1,919 1,241 1,420 2,422 1,304 7,693 5,269
I 798 636 293 1,073 691 338 1,248 775 4,986
25% 317 199 100 114 340 111 80 329 187
3% 146 108 76 49 41 59 45 30 52
4% 62 38 62 22 14 11 27 22 9

Sill b 24 23 30 5 5 5 8 17 12
3t 2,481 1,900 2,479 2,505 2,511 2,946 2,712 8,866 10,515

ElBIERE (T hy) JBlfas (Fhy) | HAEFERIE (RPS, Eke)

FERNGH 2003 2004 2005 2006 2007 2008 2009 2010 2011
055 21 24 46 26 38 62 28 229 161
1% 49 43 12 87 37 19 84 59 273
25% 25 20 9 9 31 9 8 38 20
3% 16 13 8 6 4 7 5 3 6
A5, 7 4 8 2 2 1 3 2 1

S ll b 3 3 4 1 1 1 1 2 1
it 121 109 87 131 112 99 129 334 463

Bl 75 63 35 62 56 28 59 76 166
RPS 15.0 14.3 55.4 20.1 25.4 87.4 222 101.8 31.8

Flnp FEIRE (9

FERNGH 2003 2004 2005 2006 2007 2008 2009 2010 2011
075 19 27 24 21 27 26 21 30 31
1% 61 68 41 81 53 55 68 76 55
25% 78 102 88 83 92 82 93 116 109
3% 107 124 109 118 99 123 108 117 122
4% 117 111 122 113 111 123 115 109 108

S Ll b 138 118 143 108 110 142 127 119 119




FRA-SA2021-SC01-1

e 2-1. ars— MEVTRER O (0o X)
ERREIEE R (P 5 R)

R NGE 2012 2013 2014 2015 2016 2017 2018 2019 2020
07% 515 330 2,554 4,523 4,036 6,088 6,096 1,682 3,134
1% 612 813 567 2,783 1,897 1,378 2,236 3,448 2,736
25% 570 544 483 398 1,252 1,402 1,545 3,844 5,723
3% 25 240 297 211 345 1,078 892 988 1,499
4% 4 8 83 42 138 268 348 499 483

S Ll b 1 5 3 65 30 86 130 163 114
it 1,727 1,939 3,987 8,022 7,698 10,299 11,247 10,624 13,689

FElpplaERE (T hY)

R NGE 2012 2013 2014 2015 2016 2017 2018 2019 2020
07% 13.6 7.4 62.0 89.1 75.8 83.0 108.1 28.1 55.6
1% 34.2 44.6 30.8 111.8 81.1 70.2 91.9 137.6 111.5
2% 50.2 48.9 47.0 34.9 99.1 129.0 112.8 220.7 287.3
3% 3.0 26.9 35.4 22.1 38.7 116.4 83.8 85.8 105.8
4% 0.6 1.0 10.5 5.0 16.9 35.0 38.0 50.7 478

5EEll b 0.1 0.8 0.5 7.6 42 12.3 17.1 19.3 14.0
it 102 130 186 270 316 446 452 542 622

RIS 19.8% 21.2% 17.6% 20.8% 17.7% 19.2% 15.8% 17.6% 19.4%

IEIRBIRIELR SR (F)

A\ A 2012 2013 2014 2015 2016 2017 2018 2019 2020
05% 0.10 0.06 0.16 0.27 0.17 0.28 0.14 0.06 0.09
1% 0.30 0.29 0.16 0.34 0.21 0.10 0.20 0.14 0.17
25% 0.46 0.61 0.35 0.20 0.32 0.30 0.20 0.83 0.45
3% 0.66 045 1.17 0.32 0.33 0.66 0.41 0.23 1.37
An% 0.27 0.55 0.35 0.64 0.47 0.61 0.61 0.55 0.21

SikLlE 0.27 0.55 0.35 0.64 0.47 0.61 0.61 0.55 0.21

BT 0.34 0.42 0.42 0.40 0.33 0.43 0.36 0.39 0.42

ElBIEIRES (H0)R)

FRNGH 2012 2013 2014 2015 2016 2017 2018 2019 2020
05% 6,518 7,488 20,605 23,537 31,135 30,107 56,823 34,178 44227
I 2,910 3,947 4,749 11,721 12,074 17,566 15,197 33,099 21,533
25% 1,894 1,449 1,981 2,719 5,578 6,541 10,647 8,356 19,364
3% 63 803 526 932 1,497 2,714 3,237 5,872 2,454
4% 23 22 342 109 452 721 937 1,439 3,127

Sl b 3 13 14 168 98 231 348 470 738
B 11,410 13,722 28,215 39,186 50,835 57,880 87,189 83,414 91,443

EBIERE (T hy) JBlfas (Fhy) | HAEFERSE (RPS, Eke)

FRNGH 2012 2013 2014 2015 2016 2017 2018 2019 2020
05% 172 168 500 464 584 410 1,007 571 785
I 162 217 258 471 516 895 624 1,321 877
25% 167 130 193 238 442 602 778 480 972
3% 7 90 63 98 168 293 304 510 173
4% 3 3 43 13 55 94 102 146 309

S Ll b 1 2 2 20 14 33 46 56 90
it 512 610 1,059 1,303 1,779 2,328 2,862 3,084 3,207

Bl 259 334 430 604 782 1,201 1,355 1,456 1,720
RPS 25.2 22.4 47.9 39.0 39.8 25.1 41.9 23.5 25.7

Flnp R E (9

FERINGH 2012 2013 2014 2015 2016 2017 2018 2019 2020
055 26 22 24 20 19 14 18 17 18
1% 56 55 54 40 43 51 41 40 41
25% 88 90 97 88 79 92 73 57 50
3% 119 112 119 105 112 108 94 87 71
4% 128 128 127 118 122 130 109 102 99

Sl k 175 181 162 117 139 143 132 118 122
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RE 22, Fa—=U ZITHWEAIEROME  * 2007 FFORKE IR 0 kA BFRIT,
AW HESIND~A U Y 0 ATESMAEE +ohN—T& oo =i
EREEMEW GE/MIEE) L ZZ2 0, Fa—= bR LT,

2005 2006 2007 2008 2009 2010 2011 2012

K 2 3 EH 07 A,
O BhBHER AR 1,202.8 63.0 59.8 10181 14148 152582 7358.6 5,714.6

BEE(EAR)
@ Rkl A B 1,093.5 370.9 385.4 921.2 780.3  3.373.9 408.3
(@ 1R LB Y Sk B e
Gl 1 - 11) 314 7.2 32.1 12.9 24.1 37.5 52.0 115.9

2013 2014 2015 2016 2017 2018 2019 2020

@ k7= HUEAT IO
BirE (N )
@ Ao BABERE 2K 13967 17574 20648 2480.0 18550 21781 6990.8 17329.1

6,600.8 11,891.7 34,764.1 15,5509 17,091.6 54,5283 13,870.3 23473.0

(©) IR LA SR O
GlEEE T - 1) 1339 3063 1461  240.6  451.6 13542 18038 6813
2021
@ PR AR IO M
Bifr i (5 0 R)

@ RpLABAREL 11,6609
® T LI I 6633
(X 1-1) )

MR 2-3. FERTRIGHRICHWZ AT A =X

BERPE Fmsy F2016-2020 R BHREL

(1) (1 2) (7% 3) (2) E34 A
0 i 0.36 0.18 0.15 16.7 0.4 0.0
1 7% 0.37 0.18 0.16 44.9 0.4 0.2
2 i 0.49 0.24 0.42 81.4 0.4 1.0
3 ik 1.00 0.50 0.60 104.8 0.4 1.0
4 1% 1.00 0.50 0.49 120.5 0.4 1.0
5 LAk 1.00 0.50 0.49 138.1 0.4 1.0

H1: A2 (2020) AEERFIEHERBI ST MSY & EHLT 5 KHEOHEE OB A L 725
PR (Tbb, SFor (2019) FEEJFRFHETO Feurrent MIRIE)

W2 BF02 (2020) FEMFEMBSHE CHEE SN/ Fmsy (T72b b, SFiot (2019) 4
JEERFEAN T Feurrent (2 Fmsy/Feurrent Z #7284 D),

H 3 ERROBRREO T T, ARIOEJHEGHE CHEE Ziu7z 2016~2020 4O FnkI] D)
FLRICHEIEAZ 5 25 FEZ%SPR #2585 L CRIH L7Z, 2O F i 2021 ok &
DOAIEITEA LT,
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HREN3 BRHEDI-DICERINTVSREOHE

(1) FZEk, FHREICBIT 21D RA, B

BELREBRAFSCRERIIC L 0 . FEERICBRIT 2 KGR, BLOKEWOERE, IRE, Fin, K
AELEOT —ZNENMTON TN D, WET —F 0L IEE —(KE, (KE —Ffn, Fiin— ik
BREEZMRNT 25 & & HIT, RN X DR SFEmBNRE &L HE L T 5, 72,
A MRS 31T D IR LR A . AEAIR AT, A M C 31T DA, ISR AR
i SN TW5D, XZEDER~FERIZHE T, TERKEREIIIEE 2 —, 7KIREK
PERBRGIC L 0 . R E /8 CPUE, 355540 3 L ONRIEMRERL OFRE DT, &R
BOFREE L 72 5 R ABABHERD RO b TV D, REABATEER L 13, 1 Rfalciy
T2 NP & DN 0 2 $6Ic W T HRNCEIR B2 KD, 2z kM cd
LEFE 12 ADS 4 HETIZOWTARLIZETH D (NI 1998),

(2) JEHEfFARAS

PEYRIRIL 2 048 9~ 5 72 D18 . BRI IR L 0 B VoXy 7 2y b (R4 45
em Y7 HA 0335mm) OFHE BRI K DEEREN I I T\ 5, SR BRI 4T
SRR, MBI RICEMRERE L, A 1 BIFEREOMEE CAFEICE> TEL T\ 5, Kf
1%, PEIRODZ N 2~3 A BT B b rd O S JE 2 36\ T RBUSE A0 Fi A 4 F2 0 L C
WBIED, T OO MG OUE: - BIRTHE B W CREFRFREZ I L T D, D7 fsE
IO TR A SN L 0 LD X T L OEIIELZHEE LT\ 5, X XL, X T
FWALAE, T : ERe~RETREE. I : foptiaEsMs~ B mdE, IV pERF & LTV 5,

(3) MAERE - WA AT
G OM AT 2 ERORNEZHIET D720, WORENElE I T\ 5D,

O BATHNHEATA | KEERFSE - BOEREREDY 1996 4ELIKE 5~6 H O BB R0 bk
35~42 JE | HHR 143~165 E ORI W TR ATE he—L (80 25m, 2y R
HE 10mm) (2 X DHEGERERAZ 0 L, IMAEREEEZEIIE) (2001) 2ZE L
RO FETHIL TS,

IMAEfE =2 [FE/KE 1°C OFKIEFIZRBIT DA S CPUE il (B4/48) ]
X [FHEKR 1°C OF KR IT 2 ARELREIG] X [FRE/KE 1°C OF KR OH
AR B AR D mREEIA ],

@ ALV EIRAEEERE (AT o~ &R, A I AEE R
) KEERFZE - BEHEHEDY 2001 SELIME 5~7 A OBATE~BEEc s VD CTHhE o —
b (#8110 30m, = FEA 17mm) (Z K D0EMREL EfM L, HAma#e L Tnod,

@ AP R R S IR A« KEERTIE - ZUEHEDY 2005 LA 9~10 A o = [~
R~ T ARGV T, FHFEARR T EEHE, BXOE hr—1

(A 30m, =y FEA 17 mm) (T K DMEEHFHEL FEH L, 1 2l oAk 2z
BT 2L LI, HIR145~170 FEOHEFERIRO R mKR 10~15CIIZI1T 5 0 D
BFEEHEL TS,
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@ = Be~E AT UIERRA « ALHEE LR ST SRS K ERBRIG 1T K | B~
O Z i~ JE B 3\ T LIERRA DM T Dav, S OMEIZIs 1T D O 531k
PR IRE - AR ST D,

5| XAk

VEHE R TE - AEPE (2001) BEIBUABITIRIC I T D HEAEREER RICEK S~
AT - = NOANANEAKAET ], B O EIRAHEME, 2, 77-82.

PWILHESD (1998) BRAMIDRRM. =1 U OFFREE) & AL OKPEFS Y — X 119)
PEYR R BA - MK ISHR, tE 2R AR, B, 103-113.
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HEEM4 NEICLLBEZEELHEAORE
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R 4-1. (IR L 2R — MRHTHE R

M (5 b ) pR | meR | mam | TE ) RRE
TR e | [PAS[SERAT O | O | @) | | (e
1975 43.0 0.0 0.0 43.0 40.0 3.0
1976 75.6 0.0 0.0] 756 67.7 7.9 386.2 85.2 559 19.6 65.6
1977 99.1 0.0 0.0 99.1 93.4 5.6 555.3 177.4 923 17.8 52.0
1978 | 114.9 0.0 00| 1149 97.5 17.4 744.0 262.0 942 15.5 36.0
1979 | 108.9 0.0 0.0 1089 93.3 15.6 864.7 421.9 419 12.6 9.9
1980 | 144.5 0.0 0.0 144.5] 128.6 15.9 1,336.6 561.3 2,930 10.8 52.2
1981 | 229.6 0.0 0.0 229.6| 212.9 16.7 1,541.5 5325 1,978 | 149 37.1
1982 | 241.9 0.0 0.0 241.9| 215.8 26.1 1,583.0 815.8 1,562 15.3 19.2
1983 | 272.5 0.0 0.0 272.5| 253.9 18.6 1,515.1 914.0 1,802 | 18.0 19.7
1984 | 287.0 0.0 0.0 287.0| 258.9 28.1 1,441.9 836.8 2,128 199 25.4
1985 | 264.4 0.0 00| 264.4] 239.7 24.7 1,739.2 807.9 2479 15.2 30.7
1986 | 268.5 0.0 0.0 268.5( 247.1 21.4 1,888.1 1,049.9 2,600 | 142 24.8
1987 | 291.6 0.0 0.0 291.6] 269.6 22.0 1,954.2 1,132.2 1,565 14.9 13.8
1988 | 283.8 0.0 0.0 283.8| 259.3 24.4 1,777.4 1,335.5 228 | 16.0 1.7
1989 | 252.4 0.0 0.0 252.4| 228.0 24.3 1,250.7 1,175.4 194 20.2 1.7
1990 | 216.2 0.0 0.0] 216.2| 191.6 24.6 798.1 760.9 69| 27.1 0.9
1991 | 172.4 0.0 0.0 172.4| 154.4 18.0 454.6 444.0 53| 379 1.2
1992 | 124.0 0.0 0.0 124.0| 108.9 15.2 246.5 181.9 273 50.3 15.0
1993 79.1 0.0 00| 79.1 67.5 11.6 146.7 56.9 121 539 21.3
1994 42.5 0.0 0.0 42.5 35.7 6.8 87.9 48.7 119 483 24.4
1995 33.2 0.0 00| 332 277 5.5 75.6 31.0 73| 439 23.6
1996 18.1 0.0 0.0 18.1 15.0 3.1 80.5 22.1 134 225 60.7
1997 25.5 0.0 0.0 25.5 22.8 2.7 91.6 36.0 78 279 21.6
1998 14.2 0.0 0.0 14.2 12.4 1.8 72.7 42.9 74| 195 17.2
1999 30.8 0.0 0.0 30.8 28.1 2.7 70.1 47.3 26| 439 5.4
2000 13.9 0.0 0.0 13.9 12.2 1.7 41.1 23.1 48| 33.8 21.0
2001 17.7 0.0 0.0 17.7 16.2 1.5 30.5 19.9 251 579 12.4
2002 4.9 0.0 0.0 4.9 4.3 0.6 15.7 8.7 12 311 14.1
2003 5.1 0.0 0.0 5.1 4.6 0.5 12.1 7.5 11 42.0 15.0
2004 4.8 0.0 0.0 4.8 4.1 0.7 10.9 6.3 91 44.1 14.3
2005 2.5 0.0 0.0 2.5 1.6 0.9 8.7 3.5 19| 28.6 55.4
2006 4.9 0.0 0.0 4.9 4.0 1.0 13.1 6.2 12| 374 20.1
2007 6.5 0.0 0.0 6.5 4.2 2.3 11.2 5.6 14| 579 25.4
2008 2.7 0.0 0.0 2.7 1.8 0.9 9.9 2.8 24| 272 87.4
2009 4.9 0.0 0.0 4.9 4.6 0.3 12.9 5.9 13| 383 222
2010 6.5 0.0 0.0 6.5 6.2 0.3 33.4 7.6 77 19.4 101.7
2011 13.2 0.0 0.0 13.2 12.2 1.0 46.3 16.6 531 285 31.8
2012 10.2 0.0 0.0 10.2 9.2 0.9 51.1 25.9 65| 19.9 25.1
2013 13.0 0.0 0.0 13.0 12.4 0.6 60.7 333 741 213 22.2
2014 18.6 0.0 0.0 18.6 17.2 1.4 105.6 42.8 207 17.6 48.3
2015 27.1 0.0 0.0 27.0 17.5 9.5 131.4 60.1 2421 20.6 40.3
2016 32.2 0.7 0.0 316 278 3.8 180.9 78.5 316 17.8 40.3
2017 47.3 1.7 1.0 44.6 42.3 23 250.7 123.3 395 18.8 32.0
2018 54.1 6.3 2.6 45.2 43.0 2.2 322.7 141.4 639 16.8 45.2
2019 72.1 13.3 46| 542 51.6 2.6 350.3 164.4 378 | 20.6 23.0
2020 | 103.0 31.5 9.3 62.2 55.6 6.6 349.9 182.8 4921 29.4 26.9






