FRA-SA2020-SC03-1

T2 (2020) FER7 b E 5 BARBICERREE O E IR

IKPEMTIE « AR KPERIRIIZERT KPEREMI LY v & —

ZIRERE « ALHEIE i S B FEREE Th R K BERBRG . ALHEIE LA S AT JEREAS B E K PE R ER 55 |
ALHEE SRS BT SRR FEP K PERRBR Y . 75 AR IR PESE BT & o & — K PERS S PSR
FK R PEAR B o & — m%/@ﬂ(%aﬁ%ﬁ%\ HHR FOKEEEDTIERT, & LR
MOKPERR G Bt > & —IKEERFFERT . ) INROKEERS &8 > & — . L BR BEAT
FLAt

= #

ARBHEOEPFRREIZOWT, BIREFEE GAEMEEIC L 2BFEHEEM) 2T 2 —=
T Llcadh— MENTIC K D HEE Lo, ElRE 2l EofER) | Bl 1990 4
W (4 A~BHE3 ) ICEJE 868 T b, Blfaa 342 T Mo b 7x oo, £ dD#%I% 2000
FERBTET T TR EMBAME R 23566 2, 2000 08 = LIRE O G JRITEEI L >k
HEITHE > TV, EREIL 2014 FidfLike, Bl Rl 2015 IR LA ME ) 2 7R
L. 2019 Rl & &l 154 T h >, BlAREIZ 56 T o Tholz, BENNEV 2015,
2016, 2018, 2019 FEEFEDIMAIZL Y | 4% b EIRES L OB EOHEMA RSN D,
INOLOEEORBVERIEARVIEL, BAEZHRKIEDL ZENAREROREIEIZE 5T
HETHD,

Rk 3L AR 4 HICBRfE S TMERELMEE S BT 2 AFeBIR) 1T W T, AREED
FHAEERRIZIIR v r— A7 4 v 7 RPREA ST 5, e KFieiAEER (MSY) %5281
T HBUAE (SBmsy) 1E, #H L7 FAERMRICESZ 382 T M efEShiz, Z oK
WZEH & ARBED 2019 FEif i OB EIT, MSY & FEBIJ 5 /KkHEL Flal b, £, fEE
I MSY % EELT 2 KMEDIETE (Fmsy) % FHl5, Blfag&O#hILI4 5 £ (2015~
2019 i) OHERE G THEIIN) SR b,

ARRRETIT, EHEEEEOFR PRI & ‘ﬁ%ﬁ‘k’v’fﬁﬁ% BT omEtaoEmE SEXT
RAALS D HBIZHOW T E LS C B D e S I B W TIRE S Wiz
ﬁEIH‘/’_:E‘E/j \—/j—“ L/fL_O



FRA-SA2020-SC03-1

G fi G
BUEDBREE FICRW T MSY 23819 5K
SBmsy 382 Tho | BAFHG/EE Bt MSY 25817 B Bif i
Fmsy B K FFEAETE BE MSY % FE9 2 M08 I (OB HRHL )

(24/’%’3%14;’%’5?@’6%17%’8;}%19%! 10%‘}:qu:)
=(0.02, 0.04, 0.07, 0.09, 0.13, 0.14, 0.15, 0.12, 0.12)

%SPR (Fmsy) 60% | Fmsy (Z* 3" %%SPR
MSY 43 Tho | e KFffe A PE R MSY
2019 FEifil OBl fa m LI
SB2019 56 T~ | 2019 A=t Blfh &
F2019 2019 Fi I o (REREF)

(Zﬁ’3ﬁ14ﬁ’5ﬁ’6;}%17;’%!8;}%19;’%! 10%‘5qu:)
=(0.01, 0.01, 0.03,0.12, 0.12, 0.12, 0.12, 0.12, 0.12)

%SPR (F2019) 66% | 2019 A D%SPR
%SPR (F2015-2019) 60% | HiIK (2015~2019 G ) DUSE T3 2%SPR
MSY % SEBL9 5 KM T DR
SB2019/ SBmsy 0.15 | Fx KEreALPE A B4 DB RT3 2 2019 4R
HoglaEDOH
F2019/ Fmsy 0.76 | e RFFfo A pE B2 EHLT DIIEE I35 2019 Fif
M OVIE Dt

*2019 A ORI D T T Fmsy OIfETE% 5 2 5 F Z%SPR #i5H L TR LR D7 =g

FAPERMGR : Ry rr— « A7 4 w28 (AR L)

BlaEDKYE MSY Z 3284 %Kk #Ez T a5
TRIEE DK Y MSY Z 3254 %Kz T a5
Bragogm i




FRA-SA2020-SC03-1

w B (&)}

BET DL (FIFmsy)
A8

0 . : . ] .
0.00 0.25 0.50 0.75 1.00 1.25
HAEENLE (SB/SBmsy)

— ER A Bl T — MRS

(Fh) (Fr) (Fr) (%)
2016 81 48 6.0 1.09 7
2017 102 57 5.3 0.93 5
2018 145 51 5.6 1.02 4
2019 154 56 5.2 0.76 3
2020 175 92 6.7 0.63 4
2021 204 121 — — —

2020 AEVEIY OB 1S TAC 208 & L7z, 2020, 2021 AEifi o0& F &, SAaEITF e Pl
HASWT-HEEMETH D,



1. 7—4%tvk

FRA-SA2020-SC03-1

AERFHEICERA LT — 2y MILLTFO L EBY

F—Htvh SEHETG . BACRAR A S
AR B AR B | R ERERDK R bEE~a)I (7) ER)
g R JHEE AR OV e R S OKPET)
H AHE X P& R O = i g g s & OKPET)
REAEEHEMRE eisE, K
B R
B AAWEA S b U X 7 UM EHAE (FEIIE A mFRA) (10 A,
JeiE)
- BHEMAEE. bu—*
AAWEA S b U&7 FBUMA S (e L haids) (12 A
JeRE)
- BRI
AR BT & HAWEA S b U X 7 HBUMAERE ((FHEfR A (4 . b
iH)

- FHEMAEE. 7L —A hr—L*
T E L EERA (5, K

- EFEAE br—
HAMWEA S b U X T BN ERE Rk maadg) (8~9 A,
JeyE)

- BHEAE b

HARFE AR (M)

70D M=0.25(2 %1% 0.3) 25 E

Y S Zpak

JeifEE ph A ROV Mg AR S & OKEET)
MERER ~DOT 7 — MMEE Y A Ok
il FAERRSS 70 & (kiiE)

IRFIREA ~OR S B0 i (bimE, Kb

*xaf— MEITICBIT 5 F 2 —=2 7 CTh 5.
HARNER 7 |0 4 5 UM BRI 3515 54 75 SV T, A GBIl O iz
4D HFT, ARBOWIIE 4 A~BIE3 ATHY ERORB A4 1AL LTV,

2. e
(1) A - Az

ARBRETRER B DAY OB T THAfi LTV B8, 4o L0k i
BinFEERoTND (M2-1) , BEAMD DRI, FL3CEE TOWHE & MR Rl
DEFH L INTEY . 2 TE 0~2 5k Ol (R A3 B RHEE I &8 BE IS 04 LTz
(xR« EH 1990) , =0k, REHEFRDICBT 2 0MEFIRESEL LEEEEZLN
TWD (=5 2008) A3, Ur4E CHEEEME LI b AFE RN 2 < 5 LT D & O (&
B 2016) HdH D, BIEOEIRIEIZEW T, H X OKERIZE T 2 BIROAZITD 72

4




FRA-SA2020-SC03-1

WEEBZ LI, BABLIOa VT, &2 OB AT HREZFAL THDIRMICH D &
Ez b5,

(2) Fhw - R

1995~2002 4 3~5 H DR L OWARTOM] LI &R EEk L JH Uiz, AREE
DM E BEXEB L OMEREORRE K 2-2 IR T, ARBEO A b7 XT3, DAL
T 5 4 LIEOERE MO 3 EJRFHERE (TANZ > 2020, A EFIZ2)> 2020, BiiE2~ 2020)

ICHARTROR/NTH D, HmTARHTH L2, 10 MU EOFEELFRESH TS, RX—
V> 7T DRl 28 ik & HEE ST % (Beamish and McFarlane 1995)

(3) sk - PESR

HEE R O & R ORI Z X 2-3 B L UM 2-1 1278, BRI 2007~2013 4F
W (4 A~FHE3IH, UTFFREL) 011 HA~F4E 1 AWK E 2O iEikEDRED D
PIEFER NS Uiz, ARBEORSINMN 3O DIMAED (K30%), il 5mCTIEEETO
BRI 5, EERFEINGITAENIE L ORILEEO G Cth 5 (=% 2008), LLAT
IR R, ENE, AARE, B, BURHE, RIS - ALSCR AR Fﬁﬁﬁ%ﬁ%okk é
TW=2y (HH 1970, 3 1978) BIfEIFHEALIL CILEING TR S LTV 2Ry (=
6&%2%®0%W%ﬁJZHNSHT\%%i1NZHT%5(E¢-&ﬂlw%\ﬁwuwa
ATAIED> 1989),

(4) et A RIMR
AAMEIZR T DA N X T RAOREIIIEICHENOKETH Y . EEREHEMIT
A T I TH D CUBMIEAH 1997, Kooka et al. 2001), = DOfIZA FE, BRIEHE)
Wy, R, IKAERBEER I ESE R LOE MR L TWD, AHEIC K 2HERICET A
HUIRATSH D08, MEEOT R L THECTH S EFE 2 H1THE Y (Ohizumietal. 2000)
XAy hEASL R EICLD2HEN IO TS,

3. BREDKR

(1) JZEORE

ARREIL, PRI, EHE, H LR CoREICL > TRES TR, Tl iit%a}i_ﬁﬁfs
AAWEEE (LLF, TEEBANE] &\ )) ThdH, ML~ %EMS L ETIHRREREC
> CREIN %J&?‘éﬁk@i)w’%ﬁ%éﬂ AR DAL O (FEPHIR AL~ sRHE R L) Tl
MIEIZ &> T 6~9 HITH 2 A 2 bR & A RENTTOI T\ 5, REERIRIC ot%ﬁ;é%
1987 4Fifa il 5 1998 E/ﬁaﬂ;ﬁ ZHNT TCIETE B AME TIT O TN 228, 1999 4EJfIH LI 34T
;oY A QAVAIAN

(2) FEEOHR
ASRHED 1970 FEIEI LA O 1355, 1ESERED (LREVEIR O &) O R OHER % X
3-14+%31 :/??“O TR 1970 RIS 1992 A7 % T 83.7 T~168.9 T ~ > i
PHCHIIR A4 0 K LT3y, 1993 R LURE s ME I 12 & 5, 2008 I DA RE oD I &
5



FRA-SA2020-SC03-1

I TAC (2008 4-ifafi% 20.0 F k>, 2009, 2010 4Efaiiix 16.0 T k>, 2011~2014 4Ejfaiy)
1% 13.0 T h oy 2015 4E3A AL 7.4 F b o, 2016 A% 8.3 T h o, 2017~2019 4Eifa X
6.3 T Fy) & FRIZKETHRE L T\ 5, 2019 FEof#ER X552 T o THY . 1970
FEIRIILISE e b A 72y o 72, 2015 I LARR IS TAC £ O BN OF 7o SRS 03 R L2 1R
FIlATOIN TR ZUnNEED/DV o= T 72K & B 2 B D, AN B AHEIL R
O SERIL 1970 AFRTE Y X 0 2 12D LT 2016 4RifILIEIT 0.1 F o & FlRl->TH

V. 2019 4RI OISE RS 0.04 T R Tho Tz,

IR RIS R A X 3-2 AR 5 IR, 1990 IR OIIE B D% o T R
IX. 3~5 AN EIE DRIy & H Ty, 1997 EIRIALIEE 3~5 mAa B &3 L
7o TRIESROHENNN R HA7z 2001, 2002 Fif L 1998 ke 3 MMl KN 4 ks L
T B S LT-A, 2003 4RI LIRE O EY) |1 1998 FEAREEITEAULE EHEBLL 720 o 72,
2008 FIf 1% 2006 FARFED 2 32 < U Sy, 2009 AERIILIRE £ 2006 AEAREEAN
WD TR TEH - 72, 2014 AR LIRRIE 2012 A5 REDN Y (2 5 o B EI& 3880 L, 2015
~2018 FifaiiX 2012 FFEEBENIIEY O FIRTH - 7=, 2019 IR, Eaic 7 5%
(2012 FEflHE) 12hNx T 4 5% (2015 k) OFIEGREmMN o7z (FHEEER D),

(3) LT &

ASRREC KR B I0ES ) BT E MR ERICH 0 | BIEITIEF IRV KHETH D (hfi
JEERE 3), 1B VH HARME CHEEET D MIEMOFFATES (IMEN DHEN E THARILH & 3 538
AR 12, 1980 4FRICIZ 79 ETH - 7= ME D% KIEIZH L, 2014 4F 11 A DAL 100 b
YU EONTEDUMOEL Sy X — a— Ui L EDE 10 EDATH -7, HEBIMBIR
XBIOEEET — 2 D> B A7 N X TN 5 BILl Ea2 5o o842 27 MU XI5
WE LA, 100 R BLEDONTED UIMICE DA FU X T DOWED RYEIA 7 F oA
THWOBEEIZLI DD TH D (fiEE3-2), A7 b X ZH OO RMEHIE 1990 %
PABEPME NI & 0 . 1996 IR 6.6 T8 T o 723 2008 FEI LI 1 /8% Tl
V. 2019 FFEIAIL 03 TR CTHH-7- (e 3-2), £72 100 F L EONTEb UMICE
T DA MU KT OWRENR o TR S F O 7o AR MR, 1999 AR & T 20 T
LIk, 2007 FiaHIE CIE 10 THELLETH D . 2008~2014 FAHICH VT 7.0 T~9.8 T
M CHERS L T3, 2015 4RI 4.4 THE~Q0R L 72, 2RMEEHE0E 2019 Az sk
TH 46 THTHY, MEOHEDOHEIIMNLTCEETHLIEBZHND,

IBFEIRZEIZ BV T b A iUl CHEEICBI T 2 M T oL, &I LT %, 1hiFif
¥DH L, FERERIG HATW DR IR 4 HIXIZI01T 2 IEMIASE O & 1SS )
& (MR ER) ZMiEX 3-2, 3-3 B LU RE 34 1R d, MiEHRE 1 EH7- 0 O
ECCHIIE L CRd &, 2019 iAo s S (212 £5) 13 2018 R 2 5T Td - 7228,
1998 Al (5,373 %) D 4% ThH o7,

4. BROWKR
(1) &EWRFHM D H1E
Pope (1972) OX&E AW =F 2 —=27 VPAIZ LV 2Ll EOFERIEIF R B4
E L7z (EEE 1. 2), FHRITIE 1980 A LA O I F CER L 7= Sl iliaE 25 &
6



FRA-SA2020-SC03-1

FEfBPEERE A2 AV, BAEREME L U QIS AL MHEEIC LD 10 AR S oSf&E
HeEfE (4 4-1, &k 4- (1)) 2, IMAEEEEE U AR mMaEICR T S 0%
AOBRFRATME X ORKASAREICRK T 5 1isfA0REREHTEM (X 4-2, 6HEEk
4- (3), 4- (4)) MW, B FORBRBITHEB A REICE DA RRIITRD |
Z TR F OHEEEEZ L E ST D7D FIEOKRE IS TN AT ¢ ik T HEE
5 (U ¥ VPA ; Okamura et al., 2017) % fili- 0 5wl EOBFFIZHOWTL—E T
HHELTHEM L, AREEAEMICOWTIE 2T 0.3, 3mll ETI025 & Lz,
72, FREEIC L B IIENR B o 7RI O TR I B B S [E i ol g 5y % ERE A
U7z, SEERM OMEY) OFERIERIL, SN EET D 2 L0 HAROMHEM & [F R &
L7,

(2) EIEFTEEOHER

ARBEOGIREFIEM E L QI EEEFEHEIC I 2BHGFEMHEEIE LN THD (K 4-
1, 4-2, fliE&Fk 4), FEIVEASATE CHEE Sz 10 A2k 2 A B F R 2008 4
F TRAMEIIC & o 7273, 2006 FEARFED AL L 72 2 & T 2009, 2010 (28N L7z (X 4-1,
TR EERL 4- (1)), 2013 4ELAMEIE 59~65 T ko THERE L7-7%, 2018 AELAMEHE N L T 2019 4
DFFAFAFEIT 2010 4EX 4D 90 T~ o Th - 7=, 2018 4ELLE DO H fAFEE RO INIL 2015
EARRBERRA LT Z M LIz B2 6D, 0~2 izt & Uit rHef it s
FOSRRf AiA OFE JL 2> 51, 2006, 2012, 2015, 2016 FREENEmWEE CTH D5 — 17,
2007~2009, 2011, 2013, 2014, 2017 F#EEEHFMEEE CHH EE X LND (K 4-2, MEE
kta- (3). 4- (4)), 2020 4EJHILIRRIZIRIE NI AT D AERRBEIC DV T, 2018 AERRAEIE 0 7%
. 1RAICBERENEL ., BEBETHIEEZLND (G 4- 3), 4- (4), 0
R DITE O T 273, 2019 FFfEEOBUFREUIIFF 1L <. 2020 FAkED BT EE
b BRIy (R R 4- (3)),

(3) &I & L IfIETEDOHER

Fa—=2 7 VPAIZ Lo THEE L7z ifExt 4 & 70 5 2 il EOFIRIEIRES, BLW
Gl E, BAROHBEZX 4-3, 4-4 LR A4-LITRT GERITHHEERS),

PR EIL, 1987~1992 FFIRIAIC 712 F~868 T kv & @WK IEIZH - 723, D% L
T, 2007 FFifd1X 88 T h o L B — 7 IED 1 HIFEE TH - 7=, 2008 4Fifa k1L 2006 4FfkiED
MAIZ XY 125 F F AZEIN L7223, & Dk 2007~2009 FAREEDMARN D 72inoTe Z & 7
ED D 2013 EfE I £ TR LTz, 2014 FEIRHILARRIE, 2012, 2015, 2016 Ffk#EDANAIZ X
DAL T 2019 iRl OEJREIL 154 T h o Th o7z,

BRI, 1989~1996 EifaIZ 237 T~342 T h o L @VWKHEICH - T228, D%
L. 2008 JICIE 35 T hor L B — VWD LEFEE CThH 72, £ D% 2006 FAEFED A
(2 &0 2011 RN 2T THEAN L, 2012 A7 DARR 1P ONBA L7223, 2015 451y AR Fy
O Mg ) 2 7 LC 2019 L 56 F R Th o7z,

1980 AEARBELARE DB AERRIEIZ OV T, FAEERTIE (RPS ; IMA R L Blfaiicxt3 50
ABDL) OHEBZ M 4-5 1077, REBARBTIFEGGR LR D00 2RETH LD,
2 R OBIREE 2 M ANREE Uiz, RPS 1 1989 4EfiE LAY Vil THERS L CUN 7228,

7



FRA-SA2020-SC03-1

UTAECI 2006, 2015, 2016 “EfLEED RPS 1% 1980 FEfIC R L X 9 2@WMETH - 7=,
722 LiIEITHAEMUKETH 5720, O OERBEOMAREIT 24~4.0 (ERTH
V| 1980 SO AN B o T2HERBEIZ LD e 0 /72y, 72, 2007, 2008, 2009,
2013, 2014, 2017 FREAHIIMAZEDN 0.5 (R E TR 2 IEF IRV KETH T, ZD X H 7%
RAKHEDIMAZEET 5 & & HICHAFEICHERREOFIZL Y BRAFRMANELND L9
2, HARZ FOEKESES ZENGHEEEZXS ETHEETH D,

2D M (0.3) & 3ELLED M (0.25) % & HIZ BT 0.05 o T& L S ¥7=44 . 2019
ERHOGERE, BAE, MARIONTRL M OERKEL 25 EHML, hEL< kDt
B L7z (X 4-6),

El R OTRIELREL F OHERS TIE, F BT Z S IZEB N — U R 508 (K 4-7),
2015 FIEHILIE T T X COEEIZ IV TRV ME THERS L T 5, ARG (1X]4-8) 13 2002
~2007 I 18~24% & E o728, D% LT 2014 iDL 10% A0 THE
BLTEBY, 2019 4EifailiiX 3% & 1980 4Eifa LR HIRVMETH » 7=,

AR B SEAT LI O A in 1 I 2 25 s XL OVNER EHRARIE T — & O3B « BN PEV, A4
I CIX, 2018 A7l & 2019 AR O EIR EOSVEE RO N EN 34 T ho, 48 T

TR HEIE &N, 2019 Fif OB AR IIVEFEET MO T HE D 8 F ho FHELES
iz, F7. 2015~2019 FJAHADOMA BIIVEFEEFAG 2D 14 |5 H~133 H R T HIBES
iz, e, SFEOEREFFEFEIFEELF L TH D,

HH fiEd B!

SB2019 56 T~ | 2019 il O &

F2019 2019 Fia O GREGREF)

(2 75%, 3 1%, 4 1%, 5 %, 6 1%, 7 1%, 8 ik, 9 1%, 10 sk LA k)
=(0.01, 0.01, 0.03, 0.12, 0.12, 0.12, 0.12, 0.12, 0.12)

U2019 3% | 2019 Ff DR S

(4) MMAEY7-v iR (YPR), MAEY-Y HAE (SPR) BILOBUKRORET

BINKROPELEE L BT L LT 5720, MAEH-Y BMAE (SPR) MU,
T DWHEIEN S o h & O E T o T, X 4-9 [T 2 L ICIEN ) > - LRE LT
BED SPRIZKIT D, IHEN D - 12840 SPR DEIE (%SPR) DOHEB A 7~$, %SPR (1if
BEEMEVNE ERERE L 72D, 2014 FRBILIATIIAE? 20~40% THER L7273, 2015 4Ff
HILARE T 57%LA ETHERE L T\ %, 2019 1AL 66% CTdh - 7o, BUROIIEL & L Tl
5 M (2015~2019 i) DI F AN H%SPR 2R T 5 & 60% Th o7,

BLIK O EEIZxT 25 YPR & %SPR ORI A [X 4-10 IZRT, 2D &L & FOREREE LT
IR 314 4 HICRAfE S iv7e MBS B3 2 ERERE 36 oW\ Tl RRe
FER MSY #EB4 2% F (Fmsy) OHETICHWE (LLFIED 2019) & Huvi=, £7-. Fn
BIEARE R L OREEI G IZ DWW TS Fmsy RO A2 H L7z, Fmsy (3%SPR (ZH#5
T 5 & 60%ICHIY %, BUROAMEE (F2015-2019) (% FO.1, F30%SPR %z K& < FEY |
Fmsy &322 FE S,



FRA-SA2020-SC03-1

HH i A
%SPR (F2019) 66% | 2019 “Fif D Y%SPR
%SPR (F2015-2019) 60% | Btk (2015~2019 Aifa fl) O IEF Tk S 3 H%SPR

(5) FEPERIR

BlfaE (EH) AR (B OBMFR (BAEERR) #X 41112077, ko HERE
W 2B 2 AF2ERE B =58 12 W T, RRBEOHAEERRIZIIR Yy r— A7 4 v 78
FRADEH STV D (I FiED 2019), 2 Z2°C, HAEERERDO /T XA — 2 HEEITME 3
57— 1%, Fhk 30 (2018) FEEDOEFAEAMIC LS Blfa i - AR E L, ik HiEICI
BN _HIEEANTW D, IMABEOKZD B CAHBIEEE L T\, FAEERDK /T X
—ZIETRITTY,

A PEBIfR i kit | B CAEBE a b S.D.
R — AT 7B e/ AR s 1.806 | 341,742 | 0.812
ZZ T, alIHS OFriusE COF/AEMMBOMEE (FB/kg) . blT HS OFrive & 72 o8l E

(k¥) THD,

(6) BIfEDOBREE FIZHBWT MSY & EHI4 % k%

BIE (1980 4FifALIEE) OBREE FIcB W Tl kFRpi AR (MSY) 2 EH T 2H AR
(SBmsy) B L UNMSY ZFEE 4 21EEE (Fmsy) & LT, ko MERILERESICET 5
WRIEHEB ) (TR W ORI HEEM (1L TR IEDy 2019) & FRITRT,

HH fiE Bk
SBmsy 382 Thy | I KFFGiEFER MSY 2B 28 A &
Fmsy B KEFfe A2 PE B MSY & 32814 50 E (RERE F)

(Zﬁ;3ﬁ14ﬁ;51}%‘2;6%17ﬁ18j}%‘219ﬁ110%‘}:qu:)
=(0.02, 0.04, 0.07, 0.09, 0.13, 0.14, 0.15, 0.12, 0.12)

%SPR (Fmsy) 60% | Fmsy (Z%f)ii 3 %%SPR
MSY 43 T-ho | B KEFEAEPE B MSY

(7) EIROKYE - By ds L ONRIETE O /K

MSY % EBLT 258 H & (SBmsy) LJfEDOME (Fmsy & L <I1Z Umsy) % FEHEIZ L 7-4f
Fray b ((EFy—R) 2K 4-12 B L OHEER 7 1~ T, &L (F) otk (F/IFmsy)
X, FHEDOF OBIEDO T T Fmsy O EE 525 F Z#%SPR HHE L CTRDTEE . &4
DFEEDHTH D, AREEZIIT D FiL, 2017, 2019 4FiHIZ Fmsy & FEI->TEY |
2019 i D F X Fmsy @ 0.76 (5 ThH 5, iz, ARFHCBIT 2HAREZ, 2fickun
T SBmsy % FlEl-> Tk Y, 2019 Fifii 0Bl &L SBmsy @ 0.15 5 TH 5, HAREOBN

9



FRA-SA2020-SC03-1

I, T 5 4R (2015~2019 AR H) OHER 0> SN &l < i b,

HH il G

SB2019/ SBmsy 0.15 | fx KErfe AL pE &4 EHL3 2B EITRT5 2019 4]
DO AR

F2019/ Fmsy 0.76 | fix NFpfc AL pE sz B DI IC6 975 2019 4Fifa ]
DIIEED >

* 2019 I OBINFE O T T Fmsy OIfEE%E 5 %2 5 F Z%SPR #iH L TR LR 7 =g

HAaEDKYE MSY % FH 925K %L R ED
TS £ D 7K YE MSY % SEHl 925 /KHEE TE5
Bl g0 N

5. BRFMDFELD

ARBEOEPREIT, 1987~1992 FJfHIZ 712 T~868 T ko & EmWWKHEIZH > T3, T D
%I LT, 2007 AEIHINCIL 88 T~ o & B — VR 1 EFLEE L 7o o 7=, F D% I AR
ARAE DS BE RIS TR AE LT 2 &I Ko THIME R 2 7= L, 2019 41 1L 154 T > Th o 7,
Bl EDFEERIC, 1989~1996 Fflc 237 F~342 F v L mEUVIKEIZH -T2, ZDtk
Wi LC 2008 A INCIL 35 T b b B — 7 B 1 BIFRE L 7n o 7=, 2016 I LI
M4~ L, 2019 FFifaMIIL 56 T F o Th-oTz,

2019 i DBl f I MSY 2 EBLT 5Kk ¥EL TEl 5 b DD Z oA 34 5 41 (2015
~2019 Ff) OHERB O DHIME HWT S D, EEIIAE TEmicH v . 2017, 2019
RN MSY & EBL 5Kk #EL TR 7,

6. ZDith

MR & IR FRER L, WA COBRERBEICE S, RAREO - OBRERIR ([
£ 30cm 7213 2K 34cm) % FEID/NREN A o X Zi8EY O 20%% 8 2 55613
GREEOHEL LD L LT, & HITHE T, BIREEFE OR Y #A4 & L TR 20
~21 (2008~2009) “EIZii LI-DA 7 U X T % BRI L L% B OHIREIA %2 2 Fl~
LR, OEERIBRIZ L 0 i#GE2BE T o0 L Thoifx] ~& Bk, @l % BH)
L7 b AR/ 2 Bl B2 DA IS EMEOR D OBEICBW AT FU A
TERAMETOEELZAR,. QA7 X T0 1 HORKKEITEN 800 b 2Bx 7256
FEBERICB T 2R "X T EZHANET2HREDOH N2 &0 A EMICHE L 2 HE A
B 22 (2010) AELIRE G Bl & & FEhE LT D, IFIRE TR, FEINBICEAR 2 5% 1) T
ZAED, KL CIIsEIRE 12> & EIFHNC BN 5B I O HEBLIRREIZ IR U Tz 8] v |
FA72E, BaOR#E L EINOEZR > T\ 5, £-EITORME LT, 2015, 2016 4
HEEDO AL LV | 4% BBAEOHEMAFF I TV D, KREETITEROEIE D KD
HBIVTVDEN, ZOEDITIEINOLOEEOBVEMREZIY KL, BifARL RIS E
HTZEWEETHS,

10



FRA-SA2020-SC03-1

7. SBIAX#E

Beamish, R. J. and G. A. McFarlane (1995) A discussion of the importance of aging errors, and an
application to walleye pollock: the world's largest fishery. In. Recent developments in fish otolith
research, The University of South Carolina Press, 545-565.

TAEZ - 58 B - IR AW - AEOL5L - BEACKE (2020) AIOC (2019) EER T MU AT
RS g b oo PR FE A . S R oo A R R S B JE D K Bk o IR e IR FE
http://abchan.fra.go.jp/digests2019/details/201910.pdf (last accessed 11 August 2020)

AL - B BE - TABZ - ILTF AL - EEEAR (2020) SF1oc (2019) AFEA S FO X T
FAR— 7 W o &R AL . R0 oC A R R A E A 2 K I8k o R E R EE AT
http://abchan.fra.go.jp/digests2019/details/201911.pdf (last accessed 11 August 2020)

INFAZETE - mETT - B - PABOT - SRR (1997) L A AT EIC AR T D X
T hUE T OEFEFLKFICEIT DM HKEE, 63,537-541.

Kooka, K., A. Wada, R. Ishida, T. Mutoh, K. Abe and H. Miyake (2001) Summer and winter feeding
habits of adult walleye pollock in the offshore waters of western Hokkaido, northern Japan Sea.
Sci. Rep. Hokkaido Fish. Exp. Stn., 60, 25-27.

ARG « AR - EifESE - mARE S - PRI EZ - B BECE (1989) AWBERIFEHEIO A
KRBT DA b0 X T ORENEIZOWT, KERIEITSE, 53, 38-43.

£ IE (2016) HAWEAR 7 b U X ZHEIED 3 SOk FRERAFSEIES No.810. JLE SR &
i 7% ¥% 4 7K PE BIF 7% A< 55 . https:/iwww.hro.or.jp/list/fisheries/marine/att/ima810.pdf (last
accessed 20 August 2019)

=R (2008) HEFRTFIEE W2 A b U &7 A0 B AR EEO G IR BV RGN & E
GNGTERIC B9 DA gE. ki R 1550 5, 136pp.

SR - RS - EREKH - WG 2 - EREHEE - RS - TAREOT (2008) JRSy
A7 & IR Tz ACHEE VS A AWEIZ 31T 2 27 b O X T REINGIE R OBUIR. KPEMFERTSE,
72, 265-272.

Ohizumi, H., T. Kuramochi, M. Amano and N. Miyazaki (2000) Prey switching of Dall's porpoise
Phocoenoides dalli with population decline of Japanese pilchard Sardinops melanostictus around
Hokkaido, Japan. Mar. Ecol. Prog. Ser., 200, 265-275.

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.

Pope, J. G. (1972) An investigation of accuracy of virtual population analysis using Cohort Analysis.
Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74.

55 BE - (LRS- TAEZ - AL - BN - HZ—#  (2020) 1ot (2019) 4
A b 02T IRNVEREE O IREEAM . A R0 oo AR B TR 08 [E A 2 /K B oD 7 26 B IR AT A
http://abchan.fra.go.jp/digests2019/details/201912.pdf (last accessed 11 August 2020)

ex RIEF « B HHESL (1990) iUEHER L OV D0 KIEICEBIT D A7 b U X T EFEADSy
4. H/K&E, 56, 1063-1068.

H & B (1970) AbH B AVEHERIC I T 5 A7 b U X T OWREAYTFINGE 1 EHTTE)
EREIEIZOWTO—B LR, JLKbR, 12, 1-11.

P EE - &JIA— (1968) BEFN 45 EEEWNIRS D X7 7 2 FHAIZ OV T EIIRED

11



FRA-SA2020-SC03-1

syAnkka. JEKE T R, 28(6), 2-8.

it (1978) ALHREJEIAD R N U2 T ORFEET DWW T, AEKEH #, 35(9), 1-57.

Tsuji, S. (1990) Alaska pollack population, Theragra chalcogramma, of Japan and its adjacent waters,
I1: Reproductive ecology and problems in population studies. Mar. Behav. Physiol., 16, 61-107.

HEPN » Tk - BEEKPERBRYS (FIRIT) 20 b o &5 (A AR | 2020 425 &AL .
AL B LA G AT FERAR K PEFFEASED.

IWFAM - 58 B - TABZ - AEE9L (2019) Fak 31 (2019) FEEAR 7 b & T A AL
R B O PR L R T B 2 WF JE AR B = i . httpe//www.fra.affre.go.jp
/shigen_hyoka/SCmeeting/2019-1/detail_suketou_n.pdf (last accessed 15 October 2019)

(BEH : THEZ, WTFAM, 5 B A8l T8 & EERA

12



FRA-SA2020-SC03-1

136

- 53
¥ RIS

2-1. A7 b 2T BAUEACE RO /3 Ak & EEYIY;

50 - - 800
40
— L 600
£ —_
I C
"r;% L 400 @
W 50 9y
10 - Y. ¥: 200
0 =1 T T T T T T T T T 0

10 Bl E

¢ 2-2. 4Ffin & piiR (10 A RIZFE Z 7~ T)

100% -
80% A

60% A

40% -

20% o

0%

2-3.  Hin & PEIRINC IS 1T 2 MEAR 1A oD ple R
13



FRA-SA2020-SC03-1

200 81L& E
iEEnF
3 150 OA&M B AREILER
¢ = EE
HEH/H 100
G
i i
¥ 50 o
%% %% gl
G
.
1980 1985 1990 1995 2000 2005 2010 2015

RERE
3-1. fEEDOHER

m10mu L
700 098
. 875
W 500 6%
IR
KO 400 8 o B5i%
~ S D4
ﬁ 300 =] @3
X
j%% 200 H25%
100
0

1980 1985 1990 1995 2000 2005 2010 2015
REAE

3-2. EEBIRERIOHER £ BT 2010 AR A TER LT AT,

300
<250
l\
L
i 200
~—
08 150
i
R 100
R
R 50
0
00 OO © 1 &N OO <& 1D O N 0 O O 1 N N <& 1N O N 00 O
A OO O O O O O 0 0o 0 0o O d d A o «dA = o o «d
a OO O O O O O O O O OO OO0 oo oo oo o o
— = N AN N &N N &N N N N N &N N &N N N N N N N

4-1. BABBEEMEOWSE BAREAT U X7 HHMAETE GEIH A AmHL)
2B D HAOBIFEREEM, 2002 £ & 2012 AEIFREARRIZE Y /e iidim
AR TERPSTTZOBEEE L, BIRFHENGIIBRS Lz (HEN - e - &
fEKEERERS (FRIH) ORI ZHZE).,

14



FRA-SA2020-SC03-1

500 2 -
n 400 W15 -
#2 300 o
~ ~ 1 -
e ]
o 200 o
B 100 m3 0.5
0 0
S 8 2 o I 32 S 8 28 o I 3
R & K& R & R R & & & R R
FihE FiRE

4 4-2. MAEFRIREOHER AR MU ¥ ZHBUNAERE ((FHER MR A
(7£) BRLUSKREASMARHE (F)) ([CBT 5BUFEHEEM (HEN - P - BEK
PERERY (FIRIT) O Z S,

35 -
@ 30 -
#8525

ﬁzo Egg% - 2010 2012 2014 2016 2018 2%
I 15 A : = REE

&1 10 A

o F||'

H
o
EREHERE)
o B N W M 0 O N

1980 1985 1990 1995 2000 2005 2010 2015
BT

B 4-3.  FhlERBEOHER A RIZ 2010 FIEBILIRE 2 IR L 72 M2 =7,

900 -

-5 RE
—--FHBsE

g8 (Fhv)
()]
o
()

H
w
o
o

1

=
gz °

&R

0 LI I I N N I I N I I I RN I I N BN I I NN NN I I NN I I NN NN IR D RN BN N N R R N B B B |

1980 1985 1990 1995 2000 2005 2010 2015

X 4-4, EEEEBABROHRE
15



20

JE)

=z
=
[

15

1

JTNN

%

10

TMARE (25xH

4-5.

BE(FLY)

BRE-H

4-6.

1.5

=
o

;‘ﬁaﬁ%%*ﬂ (Ffig)

0.0

4-7.

FRA-SA2020-SC03-1

) - 10
COMMAE
1 ~&-RPS -8
¢ 2
4 LY
_4 -
[a
o
Iz
LI T T T T T T T T 1T |,_|||_||’7 LI I,_|||_||'_||'_| FII’, ,_]I O
O N < O 00 O N < O 0 O N < O 0 O N < O
0O 00 00 00 0 OO Oy OO OO O © O O O O —
a O O O OO 00 oo oo OO OO O O O O O O o o o
T 1 = e 1 AN AN AN AN AN AN AN NN
FRREF
INE & FAEPERDIE (RPS) DOHER

200 - -

150 -

100 - -
50 4 A——k— A |
0 .

0.2 0.25 0.3
BT {HREM

-o-ER=E
“~HA=
AR

M D 2 4t S 72356 0 2019 FFif o & &, Bl L IMAEOZE(L
M 1 3 B EDMEA R, 250 MIZZOMEIZ 0.05 Z M LD Th 5,

1980 1985 1990

BAERRD F ORAEHER

1995 2000

2005

—_2J%
-=-=35%
——A45%
—0—57%
——6/i%
—— 7%
- 0= 8/%
97X

2010 2015

0FBULEDOFIZ9EER T THD,

16



30
25
20
a5
{iﬂpﬂ(
5
0 T rr 1+ rrrrrrrrrrrrrrr v rr 1 rr T r 1T rrroro
1980 1985 1990 1995 2000 2005 2010 2015
picc ke
X 4-8. EEEIS OHER
0
10
20
30
L 40
&g 50
= 60
70
80
90
100 T rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 17111
1980 1985 1990 1995 2000 2005 2010 2015
pizch-ti =
X 4-9. %SPR i O#HF
%SPR [XIEN 2V E X OFAERICHT DREND D L OB ARDOEISE ZTR
L. F28EW (&) E%SPR /NS (REL) 7D,
100 - 160
YPR
80 4 N -
------------ 120
0 4 N T
o N\
S 80 =
X o
40 o
, %SPR >
Vi . 40
| S .
20 / / Fmsy | !
// F2015-2019 : IF30%SPR
0o ¥ , : ' — 0
0 1 2 3
HROEEEICHT S
4-10. HRoOMEE (F2015-2019) 12%9 5 YPR & %SPR & %

FRA-SA2020-SC03-1

17



FRA-SA2020-SC03-1

1500 1

B5HRE)

= 10001

PIENE=E

5001

200 300 P

HBaERE (Fhy)
Mg HS, B S FER: 0, BB kiEL2, Al 93.95

X 4-11. BAEEMAROBR (FAERR)  HRITPFR L F 4 AICBifES i T
FLLVEME S B9 D PR B2k (I R34 2019) CHli i S FRAERERIR AL i

BT — 2 D 0%NEEND LHEE SN D HEME R,

w B &)

BET DL (FIFmsy)
N

12019

VE, T T T T T
0.00 0.25 0.50 0.75 1.00 1.25
HEEDLE (SB/SBmsy)

X 4-12. Fc KFpcAER (MSY) ZEBLIT 28 M &E (SBmsy) & MSY & 3BT 5T
(Fmsy) (%1925, BlAaERSIOVAEEOMME A 7o v )

18



FRA-SA2020-SC03-1

#£3-1. AT U7 AAEILERFEORER (F2)

) JevEE B AR I
WA BRI R ARG G A B A AL
WEE  MEEOE M IR RAE wEA
1970 111,254 92,482 58,803 33,679 - 18,772
1971 102,946 90,275 57,018 33,257 - 12,671
1972 154,926 137,935 107,074 30,861 - 16,991
1973 136,332 108,327 80,518 27,809 - 28,005
1974 112,174 86,188 63,248 22,940 - 25,986
1975 143,159 121,748 100,056 21,692 - 21,411
1976 112,584 94,373 69,914 24,458 - 18,211
1977 119,961 102,077 51,789 50,288 - 17,884
1978 158,045 148,936 93,058 55,878 - 9,109
1979 168,909 159,827 102,903 56,924 - 9,082
1980 144,205 134,560 82,928 51,632 - 9,645
1981 119,043 110,266 54,341 55,925 - 8,777
1982 99,036 91,092 41,969 49,123 - 7,944
1983 93,666 86,614 43,278 43,335 - 7,052
1984 121,527 114,229 71,997 42,232 - 7,298
1985 117,468 110,676 68,874 41,802 - 6,792
1986 83,665 76,363 43,140 33,224 - 7,302
1987 94,351 77,254 51,936 25,318 10,804 6,293
1988 132,809 113,846 80,777 33,069 12,186 6,777
1989 142,245 122,858 94,019 28,838 11,635 7,752
1990 132,251 120,762 90,429 30,333 4,677 6,812
1991 145,042 120,605 90,502 30,103 16,451 7,986
1992 146,028 120,443 97,459 22,984 18,786 6,799
1993 90,678 70,487 47,386 23,102 15,011 5,180
1994 70,734 61,045 41,018 20,027 5,774 3,915
1995 70,557 61,033 41,116 19,917 5,540 3,984
1996 90,154 77,175 58,693 18,482 9,384 3,595
1997 75,712 67,265 43,158 24,107 4,857 3,590
1998 58,447 52,957 36,430 16,527 2,119 3371
1999 51,627 48,535 32,482 16,053 - 3,092
2000 41,847 39,157 25,952 13,204 - 2,690
2001 45,616 42,603 24,646 17,957 - 3,013
2002 59,359 57,309 39,733 17,576 - 2,050
2003 32,896 31,267 15,209 16,058 - 1,629
2004 33,492 32,291 20,717 11,574 - 1,201
2005 26,022 24,646 15,134 9,511 - 1,376
2006 20,873 19,883 12,605 7,278 - 991
2007 18,244 16,870 8,506 8,364 - 1,374
2008 18,516 17,550 10,383 7,168 - 965
2009 14,533 13,970 7,894 6,075 - 564
2010 15,187 14,662 7,768 6,894 - 525
2011 10,637 10,248 6,395 3,853 - 389
2012 11,813 11,524 6,375 5,150 - 289
2013 9,888 9,553 5,595 3,957 - 335
2014 7,085 6,858 4,484 2,374 - 227
2015 5,389 5,233 2,814 2,420 - 156
2016 6,041 5,966 3,387 2,579 - 74
2017 5,315 5,281 3,093 2,187 - 34
2018 5,640 5,616 3,095 2,521 - 24
2019 5,241 5,197 2,768 2,428 - 44

ACHEIE BT DI i el B O L HEPHIIHEN 2 D& BET £ T, 2002 FEiAEALIRTOAS
M B AUEACERITAESE, 2018, 2019 4F i HA | 357 A,
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£ 41 AT U T AL RO G PR R

YISy B B 2RREIARE RS mAEREREhE

{fa 14 . . .
) () (h) (HTR) (%) (FB/kg)
1980 144,205 625,355 270,570 741 23 2.74
1981 119,043 593,173 277,112 621 20 2.24
1982 99,036 569,662 257,149 422 17 164
1983 93,666 561,521 257,924 507 17 1.97
1984 121,527 526,554 267,099 1,526 23 5.71
1985 117,468 467476 249,990 1,658 25 6.63
1986 83,665 549,703 201,830 1,233 15 6.11
1987 94,351 722,398 171,594 814 13 4.74
1988 132,809 835,017 210,110 1,858 16 8.84
1989 142,245 806,215 295,857 655 18 221
1990 132,251 867,859 341,743 648 15 1.90
1991 145,042 826,580 311,391 916 18 2.94
1992 146,028 712,371 316,383 757 20 2.39
1993 90,678 604,658 291,215 409 15 1.40
1994 70,734 578,948 236,624 315 12 1.33
1995 70,557 563,737 257,806 281 13 1.09
1996 90,154 520,130 304,515 240 17 0.79
1997 75,712 402,812 254,223 257 19 1.01
1998 58,447 325,178 203,690 390 18 1.91
1999 51,627 286,228 175,562 241 18 1.37
2000 41,847 283,222 154,532 199 15 1.29
2001 45,616 275,224 144,239 133 17 0.92
2002 59,359 249,320 141,211 85 24 0.60
2003 32,896 185,548 108,023 66 18 0.61
2004 33,492 156,144 96,054 81 21 0.84
2005 26,022 120,264 83,276 169 22 2.03
2006 20,873 90,884 59,861 401 23 6.70
2007 18,244 88,149 43,190 27 21 0.62
2008 18,516 125,189 34,896 32 15 0.91
2009 14,533 120,434 36,478 26 12 0.70
2010 15,187 108,545 57,863 107 14 1.85
2011 10,637 90,754 73,490 57 12 0.77
2012 11,813 85,110 61,763 182 14 2.95
2013 9,888 74,854 45,770 38 13 0.84
2014 7,085 84,654 37,907 30 8 0.80
2015 5,389 83,302 39,666 241 6 6.08
2016 6,041 81,068 48,099 359 7 7.46
2017 5315 102,170 57,271 44 5 0.77
2018 5,640 144,681 51,149 — 4 —
2019 5,241 154,001 55,688 — 3 —

R, BRE, BAR, ERSORBIMIL, &K 3-1 OWIEFEH D WX R — MET
FEROUWHIE LIS T 203, 2MARE L FAERE QM ARE=HAR) 1L, 0
REFOWHILEICT 5 L CEAR Lz, 2018, 2019 i I1C 3828 L 7= Akt 2019 Ja AR
B CIL E 2 R G L TV ez [—) TR,
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HEREM 1 BRHEORN

I - IR A BRI D W Tl 2 B R A S
- ¥/zbe ezt

aR— MENT (BARAY 72 07351340 e B R 2 2 )
HARIE AR50 325%130.3, 3kl 1130.25 % &

il - IR E TR
I - IR AR

20204 -~ D pijEE A

\ 4

20204 16 1] > 3 2% L1 |- 0> 202043 D HTRUINA T D AR E
1 [ YU K < | 20145 (0126EHKEE) DFTHINA R &
— AL e Lk

2021 A~ DRI R
2020 FEi o E X TAC (6.7 T )
|
|
202141 DL O FrE I & DR E

| 202141 - O BT BN &1 d . 200841 1 &
20214 LARE D 375 LA b 0D 4 i 20144E IR DB B OB & Lz,
) - AR Rk b e | | 20224 LA DT BUMA BT A » 7 — -
& | AT 4 v 7RI RERfR (1980~20154F 1k
FEOMAE - FHARICHESL) Sk TRlc
BIFD2HFEAOBHENOHEE LT
2022 4 TR B I s < e
PLBE~D TREE PRBLHIE, PRIV S B EL V(| ZRifoK e
i R BIZ L VIRE
\ 4
— JJ 20214 DABC
B : 20214 OB T HIE D O e P
PRI 7R T S G M U B R B

RN I E TR E B S S BT A MR T I 1 2 4 BRAL HEE oy 8 A BUR R ZE 0
EIAE 5F 2 TER SIS, (http://www.fra.affrc.go.jp/shigen hyoka/SCmeeting/2019-
1/index.html)
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HEEM2 BEREFMEAE

R b o & T AARMEACHSREE Ol B R A X OV O TR EARE L, A
L OIE R LA H OWRIEY) OFERLE D D AL LR G I FEAS S K ERIFFE A 0O 412
IKEERBRSS MR LB A b &AM B AR 35 I OV oo Jfg 2 Sk S TR 7z (i
ENC Lk Hifs#E 1987~1998 Eiflln 7). k3 NEE 72 10 sl RIZT I A7 v—7F

(10+ L FEFD) L TE LD,

ERRIE TR R TR & AR T o R — MEATIC L 0 H#EE L7, ok — Mg T
A N E T OEFRICHSE 4 A AL L, 2~ 10+ OFE MBI KA R 7o,
BIETREEL N OFEIZIE Pope (1972) ORX & HW, 77 A7 NV —T OEIRBEHIZ OV TIEF
Fr (1999) DJFikE AW, BARETAREE M 1, 2 Tik 0.3, 3mLLETIX 025 & L7,
F 2 —= U ZITTH A RO ER XK OIMMAROEIEEZ A,

BlaBEOEIEM & UL, FEIVBASATAEOMKRE (X 4-1, fEEr 4- (1) M,
22T, REARRIZE Y+ 2fA w2 etk T 720 o 72 2002 R3S KON 2012 RO BLLF
BEHEEMITT 2 — =0 70 BIFBRA L, MMAZEDOFRARAE & L Tl 2007~2017 4= (2006~
2016 fEALEE) DORBMASMMAED 1 kfBifFE (X 4-2, M2ER 4- (4)) F XU 2006~
2016 DA AFAE D 0 M BiFE (K42, fiEER 4 (3) AW, BTFEOF
EIZOW T, BlAES XOMAEOZLPHE TR ONBFEOEE R EHIEL 25
X OFEMBIO F A Y 2 VPA (Okamura et al. 2017) DO FIEIZEESL LT LT ¢ ZFE LIE
RANTRK DT, 7272 L, FRIOITKRD 2 F AL, FHTEFRRED D 72 RIS WO T E
DRENRKEL D ENBEINTEY, BEERELRENS 2D OEIITZ LMK
WEEZ BN, ITED S EALL EICOWTITFEE2 —& (BIREK=1) L L7z (L
TIEA 2019),

G E O BARR e EAILL T O®Y Th 5.

BAEOFERRIEIREI Nay 13, BFEOFIDIAE RS LOERECHRED S (1) R
XUHELE,

Ma
2
2T, Nayl Xy FIZBIT D a sl OEIEEL. Cay 1T y FF a kDRI, MalT a ik

ROBRECHRETH .
97k d LN 10 D EREEITE N LH(2). R)FUT L VKD,

N,,=N

a,y a+l,y+

1 &Xp(M,) +C, , exp(—*) (1)

N, = _ G N M,)+C M,
oy — Co, +Co., 10+,y+1 exp(M,) + 9y eXp(T) 2)
ClO+, M "
N10+,y = ngy N CZO+,y N10+,y+1 exp(M 10+) + C10+,y exp(%) (3)
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TR Y OFEHIETREE Nay [ 3EOEFE OFIRIRERE Foy o K OMElRRTfE 2 H
Cay ZHWNT (4) KLYk,

Carenp ()

(1 - exp(—Fa_y))

Noy =

(4)
BEOBMAESSBy 1T (5) X VR,

10+
SSBy - Za:z Na’y X Mta - 1 X Wha (5)

Z 2T, el amOMEEAR DA, W, (X a S OKRETH D, BIFFHIEIZ & - THEET
HEWEL, BIIFEPRED 4 A 1 BICBT 20ERETH D25, 4 HITEIIH O TE
®"THD, TOD, FARZFET LT, FIRHEO NG E & M2 £ 2-1 ORERE &
DR Z 1o mln 20 Lo (B AE, 4513 3O MR A ) ORI L0 #

REZEH LT,
RS F OHBEIT &Eln (10+4) OF L &HEIFED FLUSMT (6) Rk ki,
M
C., exn(0e)
F,, =—In1- ©
Y Na’y

10+DFIZ9MDF EELWWE LT,

IR AFEER OBRINE (B DFEIZB T DT T AT N—T D F DA T, % DFEDFAFRRD
FEBRLZM) 132 2 CH L IEERIFEER F 22 HRO 7=,

U (2019 AEiflY) o ELREIZ Wi, Y v ¥ VPA (Okamuraetal. 2017) & ik
ZHWTHEE LTz, 7272 L, RRAITRD - F EITEEOEENRE S 72D 2 ENBAS
NTNDZEND, HITFED 5L EIZOW T FEZ —E & Lz (L TFIE)s 2019a) . P&
IRBlLA I ATIAA (RRER4- (D) ) »oEon-BlabifFE, (PR MmA (e gk
4- (3) ) MoBEOLNT 0 mABFRE. BIORKANAHE WEEkE 4- 4) ) 1o
Hivle 1 RBEREEZ V., Z O ERERIEME~OEGE LT LT 1 L LTF O 2
FEAEAT LI BRBEE (T ZH/NTT 24N FEZ2 HREITRO T,

(1—1)x2§§§hﬁx[mUmJ—h(%NQF]+Ax§Z;JEWY @)
k y -

ZIT MEATLT s OFEA (0=SA<L, FEMITHIE) | Wil ZE IR EFEEE k OEA,
Iy 1B EATATAE K O y AFEOE, g IEETREFATE Kk & &I & OB EL Ny IXEIRER
BB K IZxH T2 VPA O y FEOME, Fay l3AGIHE (2019 ) O amd FETHDH, &
TR B O RS Wil DWW T, BlfaBFEEMEIX 10, IMABEEMIT 1 & Lz,
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R qu X F =2 — = VWA LIEREOF A THELETHE (8) RickvkH o
Do
I
In{k
2 "(Ny)

Qx = exp T

(8)
BAEREMII 10 ASTOBREETHLD, 2N ESST 2EHEET 9) KT ky
Kbz,

10+ M
SSB()CW::Za:2 N, , exp(— 5

2T, mald amk OMEREAZ ORRE (i K 2-2) Th D,

K IRETF & & HEE S BIREOHER R L ORI 2R 2-1 1TR Lz,
MZOWNWTIE (10) KTREDZBAEDOL ha AT T o TNRAT A (p) X0 ITHKRHIT
{7ebflié Lz,

B ZP <55351i - SSBH>
P i=1 SSBy_;
(10)

ZZT PRV FRARI T 4 THREICBOWCT 4 2O ERTH Y ITEOFMHE E L
T5ES %, SSBRY XTI ESD L F 2 AR T ¢ T HE O FHE DB AR, SSBy.i X
BOITAE (2019 4Eif) £ TOTF—F 2 AW RHEICBIT 5 2019—i EDBIAETH 5,

REBHEEIZBWT, F ORKMEITBEFEOREHENS 15 ICHIR L7z, p & 1 OREKROM
W& 1A/ e 3% 2-3 1297, BIAELS D p iz o0 TiE (10) RicHEC TR L7,

BREDp BN 012 725 L1 0878 ThHoTo, ZDAICEKIT HHAROHEREIIMH L
2-2 2R LT,

a)XmaXWa (9)

FAPERIR R M A & I KERpE A PE R (MSY) %2 EBLT 2 K HEOHEE DFEIC DV T,
Rk 31 4R 4 HICBfE S MEBLMEES BT 2o ) oWmdEE (L NEe
2019b) ZZ M SNl Z 2T MSY 2RI 2 KBEDOHEEIZIE, W L 72 AERERFR & |
Rk 30 AR EEFR D E EL KB O IESEE IR (1L NiEAy 2019a) TOFRR RN V724548
RENMEF SNz, T72bb, FAERRITEIREEMN CHEE S 117z 1980~2015 FAEAED N
ABBIOBARICESS Ry r— - A7 0 w78 E L BRETHREL BREE, FinsE
PR L OVEBEORIREN S I 2 L—3 3 OSRMHFIT WS L, Fim, BRI,
B OERE (FE) D 2013~2017 AR O FEIEICIE-S< o & L, Feurrent 121,
Z DOBPE T CTHAEMO F O HEAOEEEA 2015~2017 IO L& L 2 H1MHE, i
W OS-EIREIZ I 2013~2017 AR 31T B EEA VWb e (iR 2-4), ko
FURB IO L7oBAEERBRO FTiTbizy I 2 b—3 3 V2B W T, EARIRREICE
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T DM R A e RAE T D IRIERREG)S Fmsy, £ D L & OB SBmsy, PRk RE T KMk
SVIZIRIE B DO IE DS e R FFReEPER: (MSY) & L THEE S hviz,

5| AR

Barrowman N. J., and R. A. Myers (2000).  Still more spawner-recruitment curves: the hockey stick
and its generalizations. Canadian Journal of Fisheries and Aquatic Sciences , 57: 665-676.

Beverton R. J. H., and S. J. Holt (1957). On the dynamics of exploited fish populations. Her
Majesty’s Stationary Office , London.

RS (1999) VPA D AFH & SERR. /K pEE RS PEER RG], 20, 9-28.

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(9), 2427-2436.

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

Ricker W. E. (1954). Stock and recruitment. Journal of the Fisheries Research Board of Canada, 11:
559-623.

IFAWL - FAEZ - 55 B - A8l - (L Ffdd: (2019a) “Fpk 30 (2018) FHER 7 h oA
7 BAEALE R OB IRAHM. pk 30 ARREER 28 E I A O SEF IHEHAE 25 1 43,
310-374. http://abchan.fra.go.jp/digests2018/details/201809.pdf (last accessed 4 September
2019)

WAL - 58 B% - TAFEZ - AEE5L (2019b) PRk 31 (2019) AREEA S b U 4T HAHEL
H R O AL YR S T B 2 WF ZE B B & R i F . httpi/lwwwfra.affre.go.jp
Ishigen_hyoka/SCmeeting/2019-1/detail_suketou n.pdf (last accessed 15 October 2019)
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FRE FERE
MR 2-1. KT ICBIT 2B FEHTEME & ST 2EREOHE () BILUEE (F)

EBIIHAMEA S N U X T EHUNA SR (FEIRBLA ) OBMBF &
& 10 AR CoRfE, FEIIAAREA T N U X T HBMAERAE CRlif
IARIHA) O 1 AR E 4 ARSO 1 AR, TBIZAARNEA 7
D &7 EHHUNASHA (PR O 0 mMABfFRE S 4 ARERD 0 5%
fERREE, 0kl XUV i o&REBESIL. MEREIT 0 B, 0~1 oD
MIZ 2 LR U EE L C 2 g RESE NS HH L,
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100 -
90 A
80 A
70 A

k)

60 -
50 A
40 ~

BRE(T

30 A
=@ R5 === R4 R3
20 A

10 R2 —@—R1 =@ R0

0 T T T T T T T T T T T T 1

2007 2009 2011 2013 2015 2017 2019
BME

X 2-2. L haAXT T 0 TENT (L =0.878) ([ZBITHBAEDOHE
RO I 4E (2019 4Eif M) £ THOTF — ¥ 2 W HEICBIT 2 BlAROHER .,
R1~R5 TN 1~5 FE45DL b AT T ¢ THEAICBIT 2 HAEOHR
o,

MRE 2-1. HEMIROFERBIREE (%)
1k 2 3m  4mk 5m 6 7w 8m  9m  10mblEk
0 0 3. 89 99 100 100 100 100 100

MR 2-2. MEHEAZ DOEERIEEE (%)
1ak  2m&  3m 4 5 6k 7k 8mk  9mk  10i&LLL
0 9 48 90 99 100 100 100 100 100
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M 2-3. 0~09 OF A EICB W TR SN p DfE

A 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Blfas -0.04 -003 -003 -003 -003 -003 -0.03 -002 -001 0.1
R 013 013 013 013 013 013 013 013 014 0.5
JINR¥ 042 042 042 042 042 042 042 043 043 044
%SPR 004 004 004 004 004 004 005 005 005 006
il F

2 % -028 -028 -0.28 -028 -028 -028 -028 -0.28 -029 -0.29
3% -024 -024 024 -024 -024 -024 -024 -024 -024 -024
4 7% -023 -023 -023 -0.23 -0.22 -0.22 -022 -022 -0.21 -0.20
5 % 03 034 034 034 034 033 033 032 031 028
6 7% 039 03 039 039 038 038 038 037 035 033
7 ik 08 080 08 080 o080 080 079 079 077 075
8 ik -0.04 -004 -004 -005 -005 -005 -0.06 -0.06 -0.08 -0.10
9 % -0.05 -0.05 -0.06 -0.06 -0.06 -0.07r -0.07 -0.08 -0.10 -0.13

e 2-4. EKFiGAEER (MSY) 2 EHT 2 KEOHEEIZH W XT A —2E (LTI
7> 2019b)

HRET BIROF-LE) (Y O] IR Fcurrent
R . AR N o

E¥ KE (g) kE (g (£ 1) (£ 2)

2 0.30 0.00 134 98 0.18 0.02
3 0.25 0.00 229 202 0.36 0.04
4 0.25 0.31 326 287 0.60 0.08
5 0.25 0.89 425 370 0.81 0.10
6 0.25 0.99 485 442 1.15 0.14
7 0.25 1.00 545 489 1.24 0.16
8 0.25 1.00 570 548 1.31 0.16
9 0.25 1.00 578 607 1.00 0.13
10 LA E 0.25 1.00 688 680 1.00 0.13

H1: MSY % FEBLT2KEOHEOBRICMHH L@ IREIL, Ak 30 FEEHFE M To
Feurrent D E4RER  (2013~2017 iAMDY F OFIRE) ThH D,

W2 AR 30 AEEEEJRGEM T Feurrent (2013~2017 4D F OBIRK D FTK

FEHHO FAE O BAEIE A 2015~2017 4RI 04 & 2 L < 72 B 4H)
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TR L e o T D, *@mm%@ﬁmz@%i 2002 FIHILARERC LTl 0 | gk
HifE/N LT, 2014 AE MBI I TIFIE W EHIX DO I & 72> TN D, 2019 4RI o1 0.6
T b o ERERIAOK 2 fHICHEN L Z08EE T D & RIBICD 20, ML R oifaEeE,N
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BT
MR 3-2. MIEWN 4 X2 T 5 EIMA L M5 & LI IEfifcE (11~2 ) ([2X 5
EROHER (WHEKERBRGARIERE R

(2) s L ONAESS ) &

MIKICI T 2 A BIERFOBEREN O ER L NHE (R o X 7 FifERLER ) %
ML 3-1 1T, 723 2015~2016 4E I 2 1F TIE 4 T OB O B3 FF 7] A3 ik BRigh 2
TH oW, IMOBRMEEITET NN =0 2014 FERIGEFERETH -7 b DI 2015 4
IR S HE L Ui, (R & BRI & 1T 1990 AR LAREUME ) CHE
BLTWD, 100 b ARHONT o Lo BAEFEEIX, 1980 FARFTH-IIE 11 T~14 TH
THERS L CUN =28 1986 4RIl LIRER L, 1998 il 1 T/ %4 Flal>7-, 100 k> LAk
DT F D U O BRI E DO 2 S & > T 2000 I 8 T~ LD b
B L, 2009 FEEHILIREIT 1 F~2 THETHR L TS, Ay ¥ —bhr—/Rics Tt
IO B E T 70 <. 2004 AFEEIICIRRIE 1 TR CTh 5,

100 k> Ll BT £ Lo HBIRRBAXBIORSET — 2 b OEFHEZ il e 7 3-2 12
IRT, AT NUXTINEEYO S EILL LA 5D 5EEEAT VU X THNWET DL EE
DIFIE 8 FILL EAVHVREIC L FES N TS, A7 b F TV O ET 1996 Fif
HALLURE M 0] 27~ LU, 2012 FEJAEALIRR X 2 F~5 T b > & 1996 Al D 1 B CTHER
LTW5, MEEE S [FERIZBMER 2o L, 2013 FFEIAIILARE 13 0.4 T~0.6 T-#8 & 1996 4F
WO 1L FIRBETHE L T D, £72, A7 FUXTHWOEEZIDIZRBEL, A7 hY
2T EY D 8 FILL Ea b 83 (R U X TEE) [ZONWT AL A THIERER
FORMEE OB RILFEKE TH 5,

MR OWTIE, BN 4 #IXICRIT D IEBo s & (R E a1 o ik
) AR 3-3 1287, HREHIE 1990 R - LIREBAMEMIC H D, BUMENIE AT
DOHIKIZIBWNTH B4, IO LR TH 5 WEMEX TIEL, 2005 FEHILIENL 3 TEZ B X
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T8 2006 AEfHEALIRE R & < Jb LT 2014 AR EALIFE Tl 0.5 T4 Flalo> TV 51F
2, b ETIE 2015 4RI LIS O B ERIT 0 L s> T D, FTGHEX OB X IZ 1
%1570 ST, 1998 A5 2004 FEifEHE TORIL 6.7 T~75 THTH-
7o, T D% L 2008 FEIRIALIEIL 2 T~4 T/ E /2> TR Y, ZiiE 1998 F il 2
~6EITHoT- (Wit #£ 3-3), FEHD 2016 AFIRMILIEIT 3 £, 2019 4FiflliL 2 £ 7
o TUWA,

LR R 4 #IXAZ 3817 2 MECHT IERT O AR S SR HIX 0D 1998 A D 1 £ & 7-
DA AR 1 & LA oAt (i 3-3) & U RO MEHIEZ O ik E
Baie® 3-4 17, 2019 i o HiREHIE 212 £ CTh Y AT 2 K& < ERlo7-
8. 1998 fEMali DI L7 4% T~ 7~

5 -O0—-AiE
L
/\47
m
3
o
@2
EE
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0

b N7 K
1997 2000 2003 2006 2009 2012 2015 2018

AR 3-3. ML 4 HIKIZI1T 2 #IX RO IERRIRSE D55 & GREEUTIE AT o TR
B R K E R R FE R E )
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MR 31 ALmERILO thEROfE R LRSS & (] B4R HE)

R (FY) WES )& (T#)

S Z’NT\EZOP 7)>H\i73‘ob Ay Z— f)lﬁ‘iibp 7)3”%2{91/ I Z—
100k 100h LIl ha—b 100~ i 100k Ll E hE—)L

1980 17,260 29,169 36,499 12.0 111 7.2
1981 12,362 19,988 21,990 13.0 12.1 5.4
1982 12,675 13,421 15,872 14.4 13.3 3.2
1983 10,198 14,022 19,058 114 135 2.6
1984 14,540 16,987 40,471 13.7 15.9 4.6
1985 14,335 22,267 32,272 13.9 16.9 3.8
1986 8,121 16,554 18,464 8.1 15.7 3.2
1987 8,963 25,309 17,664 6.9 17.1 2.0
1988 17,761 58,620 4,396 75 17.9 0.7
1989 23,160 66,319 4,539 7.2 16.5 0.8
1990 13,105 48,195 29,128 6.9 19.7 2.2
1991 15,418 51,968 23,115 6.5 20.0 2.2
1992 17,260 63,906 16,293 4.9 17.0 12
1993 8,558 35,991 2,837 36 15.7 05
1994 3,395 33,604 4,018 18 14.3 0.5
1995 1,474 37,666 1,976 1.6 16.3 0.6
1996 2,066 52,402 4,215 11 15.3 0.7
1997 1,620 37,153 4,385 1.0 15.7 0.4
1998 736 33,017 2,677 0.7 135 0.1
1999 805 31,104 573 0.5 139 0.1
2000 297 23,621 2,035 0.2 8.0 11
2001 - 21,896 2,750 - 9.7 14
2002 - 38,205 1,288 - 8.0 0.9
2003 - 13,823 1,074 - 8.6 1.0
2004 - 19,262 659 - 6.9 0.8
2005 - 13,448 892 - 6.3 0.7
2006 - 12,175 47 - 5.0 0.6
2007 - 8,233 117 - 6.4 0.8
2008 - 10,178 205 - 5.6 0.6
2009 - 7,203 692 - 24 0.5
2010 - 6,500 621 - 2.3 0.4
2011 - 5,407 455 - 15 0.2
2012 - 5,428 412 - 21 0.3
2013 - 5,526 34 - 2.3 0.2
2014 - 3,930 285 - 19 0.2
2015 - 2,394 217 - 19 0.2
2016 - 3,033 72 - 13 0.3
2017 - 2,828 265 - 1.6 0.2
2018 - 2,854 241 - 17 0.2
2019 - 2,768 0.2 - 1.0 0.05

BEEREDO I, 2015, 2016 FifEI B EE & e LT-RBEEDEE G T,
2018, 2019 FEifHNIIE EE, BHEIZA T b UK T HIRERES,
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MR 3-2. AWEERMOME (100 S UL ENTEb LK) ofERR L ONaES &

‘ s (k) s & (LRI
AR %;;BW?‘? ;;7\]\7’?7 Sl %él\ﬁﬁ? ;éf\l\‘?ﬁ? ;\%éﬁﬁ? S s
1996 41,803 48,360 52,402 5,220 6,592 12,095 20,907
1997 26,846 31,649 37,153 3,120 4,151 11,862 21,990
1998 21,553 27,770 33,017 2,691 3,926 10,372 20,330
1999 22,828 27,125 31,104 2,601 3,559 10,442 22,241
2000 17,742 20,294 23,621 2,065 2,653 6,273 14,854
2001 14,058 18,272 21,896 1,563 2,178 7,436 13,662
2002 25,979 33,472 38,205 2,398 3,591 6,976 10,660
2003 8,481 11,069 13,823 1,065 1,589 6,684 12,341
2004 9,140 14,677 19,262 1,186 2,024 5,504 11,812
2005 10,245 12,412 13,448 1,612 2,160 4,822 12,224
2006 11,212 11,655 12,175 2,053 2,188 3,999 12,863
2007 5,250 6,744 8,233 930 1,352 4,852 12,359
2008 6,284 8,217 10,178 633 977 4,083 9,823
2009 3,975 6,030 7,203 451 811 1,780 8,708
2010 4,924 5,828 6,500 518 781 1,474 7,885
2011 4,549 5,146 5,407 435 607 1,109 7,405
2012 4,452 4,835 5,428 652 796 1,692 7,048
2013 3,548 4,720 5,526 415 634 1,573 7,462
2014 2,420 3,521 3,930 320 490 1,254 7,389
2015 2,157 2,271 2,394 368 424 1,302 4,366
2016 2,235 2,888 3,033 290 456 1,017 4,616
2017 2,703 2,780 2,828 448 481 1,229 4,608
2018 1,900 2,568 2,854 231 366 1,200 5,657
2019 1,575 2,273 2,768 185 327 881 4,611

BEHED I, 2015, 2016 i@ E EE & A LT BREBEOE 2 5T, 2018, 2019
FEIRINIEEM, BB - AR c R BIOBEET — XD A N E T ORERNRIAEE
DSELL EZE BT LA b XTI, 8EILL LA 5O TR A U X T EE L
L7,
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fiE 3-3. LMEEHX OIERRIRCE DS I RET — 4 (BER/KPERBRY RIEREFL)
—Mm Y AR

o

S P " FR 1) T S
WA R @K B MR HIR R %K

WwmEoNE i ML (19984F JLHE)

1998 AU 7,375 17 125375 130,695 56 7,261 1.00
N 5,320 1 5,320

1999 AU 7,125 17 121,125 125925 58 6,996 0.96
7N 4,800 1 4,800

2000 FCTR 6,775 15 101,625 106,545 60 6,659 0.92
SN 4,920 1 4,920

2001 TR 7,450 14 104,300 109,760 62 7,317 1.01
7N 5,460 1 5,460

2002 N 6,900 14 96,600 101,680 58 6,779 0.93
JINFELA 5,080 1 5,080

2003 N 7,650 14 107,100 112,700 71 7,513 1.03
SN 5,600 1 5,600

2004 KA 7,100 14 99,400 104,600 69 6,973 0.96
SN 5,200 1 5,200

2005 KA 5,750 14 80,500 85,020 66 5,668 0.78
s SR 4,520 1 4,520

2006 KA 4,425 14 61,950 64,750 50 4317 0.59
JNTRSS 2,800 1 2,800

2007 KIS 4,565 13 59,345 59,345 49 4,565 0.63

2008 KIS 2,775 13 36,075 36,075 43 2,775 0.38

2009 KA 3,040 13 39520 39,520 44 3,040 0.42

2010 PN 2,680 12 32,160 32,160 32 2,680 0.37

2011 KA 1,930 12 23,160 23,160 30 1,930 0.27

2012 KA 3,580 12 42960 42960 45 3,580 0.49

2013 RIS 2,390 11 26,290 26,290 33 2,390 0.33

2014 KA 1,630 11 17,930 17,930 17 1,630 0.22

2015 IS 2,200 5 11,000 11,000 26 2,200 0.30

2016 KA 1,710 3 5,130 5130 21 1,710 0.24

2017 N 1,300 3 3,900 3,900 19 1,300 0.18

2018 KA 3,255 3 5,805 5805 41 3,255 0.45

2019 KA 3,965 2 7,930 7,930 50 3,965 0.55

fE MRS 1998 i 0 1 EH -V E 1 & LG E TR L, 1EHT-
Vi MBI E ., RN X o TEH T AR50 B e B 7= 6D | AR 2 RS & R 0T =
BEUN 2 2 LE DY TER BB EZ R, HipEHTEIL Z LIk kDT,
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MR 3-4. MILEN 4 HIXIZB T DIEBIBREORERL LOSHE (HEKPERER

Bk SRR

| o PECGRIERT @S

w0 5 R 5k

(%) (%)

1998 10,883 5373 5373
1999 11,334 5,854 5,640
2000 9,922 5154 4,727
2001 13,686 5,675 5719
2002 11,451 4,987 4,656
2003 9,768 5,606 5,801
2004 8,147 4,547 4,367
2005 7,252 4,381 3,420
2006 5273 3371 2,004
2007 4,932 3,173 1,995
2008 3,308 2,557 977
2009 3,233 2,686 1,125
2010 3,189 1,902 702
2011 1,057 1,416 376
2012 3,020 1,927 950
2013 1114 1,205 397
2014 715 458 103
2015 495 344 104
2016 249 219 52
2017 186 189 34
2018 349 214 96
2019 595 389 212

MR IE R 055 & (HIRER) 13, MERIERTOZS N &EITH R 3-3 |[TR L7 SHf SR
X> 1998 i D 1 £ 7= v TS Z 1 & L7 O AL 23 U TR 7,
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HEEH 4 FAEMAZOHRLBDHER
(1) BARWA b o X ZHBUNARETAE (EINBMASAMA)  ERIFHEN - o K
A 10 HIZERRIFHE N K PERRBR S - TP Sk PERRBR Y - INRE K ERBR G IS L 0 | GHEAREE
HEERAWTAY Ny X T AL NG E LIEBEAERENM T T\ 5, AR % i
4-112, BIFEHEELAHLE 41 BLOAREROK 4-1 17T, ZOFRHETHIE SN
BlaOBIFELY VPA OF 2 —=U Wz (FRER 2), 723 2002, 2012 FFIERBEAR
BIZ X0+l A MR TE o7, 2002 FEIXFHA L2 ofl, 2012 451
2012 FEIZFRA L 72 R D & B AV O EOFBIRIMR  (2007~2011 4F) & MW T4 5
HL., Z02FEDEIZVPA DF 2—=1 ZInbITRa L=,

4%

200m

45 _____ﬂC) {J

E=7

43 7/

42

il

H

139 140 141 142°E

MR 4-1. AARMEA T b7 27BN RRE GEIRBARS M) (ST 5 AT

41

HRR AL AARIAY b9 4T BRI GEIVRAAHIE) 1050 2 RROHE
B (P - o - B KEERIRI AR T R TR

ot TR LT wg N
1998 243,745 2006 85,818 2014 62,091
1999 254470 2007 76,630 2015 59,183
2000 239,238 2008 47,037 2016 62,566
2001 137,923 2009 67,840 2017 64,975
2002 95,823 2010 88,916 2018 82,183
2003 163,874 2011 77,264 2019 90,418
2004 144 515 2012 53,971
2005 131,948 2013 60,748
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(2) BARWA7 NU X ZHBINA SR (e LvEsafdd b i)  JERpFsEE AR

TE RSB AR K PERBR S S A 12 AT LD R O SRR N T L T\ 5, EEDNIGIZORIE
L7cEIRBIRA A 5 & T 5 B EEEMEOR R 22X 4-2 127, 2009 FlIR KD
AR D3 S C & 720> o T A8 LR RS 2 RlE 9 2 EEIRE A O Bif7 13 2002 42 LA RS 2012 4
T TR 2 7k L7z, 2013~2016 451X 3.6 T~4.7 F b > THERE L7-28, 2017~2018
1207 T~08 T by &blenoiz, 2019 4F1% 1.7 T b o ERIFEOK 2 512N L7223,
FlEREIRKETH -7,

30

N 20

REE(FH

0
2002 2004 2006 2008 2010 2012 2014 2016 2018
HESF

fifi 214 4-2. AAHEA 7 b0 27 F UM B A (L H i) (S 2R
HEROBAROHEEIFE (FER - TPk - ETKPERERY (FIRIT) O 2 )

(3) HAMEAS MU X T HHMAEMAE ((FHERDAMTA)  ERUHER - ok

HEREIUTIMAT DRIO AT U X T 0 EADSME L O OB EEE 2R T 5
Z & EEMINC, ERFHENKEERBR S & ok FERBR S AN A A LUIE O B ARMRIC RS W CE
4 QIZFERM L TWDEHERIEL 7 L — 24 b o —/U T X DR TR O R 2 Al R R
4-2 B I OKREEIOK 4-2 (1237, 7238, 2005 kAt O BT REIL, 2005 FFEOFHANE D%
CIRERE N BRI DT OBEETH D,

BIAFREDY 100 R A DAL A (KB . 100~200 {2 O Ffkie 2 Pt 200 ()2
BT AFRBHImEE &35 & 2019 FEEAME CIITIIEIMA L2456 EE T, 2007,
2008, 2009, 2011, 2013, 2014, 2017 FALEEDMEE L, 2010, 2015 Akt H & 2006,
2012, 2016 FAERHENEEE Th o 70, 2020 45 LIRS ICIRIEMA T D AR BED BRI T,
2018 AL 2012 AR FEN 0 i B | 2019 AEARHE T 2006 FEAREELLARE Tl b B EETH D |
2020 4EHEEEIL 2015 AEAREEN O B CH o 7=, —J7, 2018, 2019 FEARBEIT AT RIE -« BE
LA DWERITIR > TB Y . KENNED o722 b ZD%D AR — 7 fE~DiiH
DEGOBFEN K E D ST /BN H D (HEN « TP - BEEKEERERY (FIRIH)) .

2005~2007 F\TIXE72 FEINS Cdo 2 45 PSSO [LfEisk 24 5 To A FH8 ARG D38 1 H AMELC
OWTHHEMA R Y M X DEEREN TONTZA, AFFELIRE OEE B AYE T FHEfAIT
ELEESNR o (BEIEH 2009), ZDZ EI2HONWT, =F1FED (2008) 1%, AHE

37



FRA-SA2020-SC03-1

fE R & 2T —=PRIOIRDGARIN B 26 WIE IS J O LR CREA H S LTI K4y
PIXERGIRHC & > THFHE DI SN D 72D LHEE L T 2,

MR 4-2. AARMEA T -7 2 T7HBINAERE ((FHELIMHE) THEEShIAT7 by
27 0B OBFREC (HEW - Tk - IWHEKERBRGARFERE )

wgme I EE g RTEN
2005 61 2013 67
2006 389 2014 71
2007 16 2015 173
2008 34 2016 330
2009 42 2017 40
2010 115 2018 232
2011 77 2019 1,010
2012 220 2020 148

2005 FEDfHIZ S EfE, 2020 4EOfE XA,

(4) BARWA7 bU X ZHBIMAETE CRAER D) « BRI - B ket

TEARBFHEN K BE R BRSS 36 L OV /K pE AR5 3 341 8~9 I sk J&) 0 ek © 520 L C
WDAT N ET 0~2 kiR E Lcrt BARREORK R ML E 4-3 BLOAREEO
4-2 2R,

AR TIX 0 AN AT 2 E OKEE 200 m LLi%) 2iET 5L 9122 >720
25 2007 LD 728, 0 mRAIZ- OV TIE 2006 FEAEEELLRT & 2007 EfEEELIE O BifF &4 %
DFFIELT 2 Z EMTE R, £, 25 AITREERFHS O SRR 72 04 23 L & 4
LDEND D, —FH, LISRIZOW T Z OFFECEROMEHEBI I LN TND EE XD
NTND Z & IFEEFEA~O MR &S, ZOREICBWL T 0 Al &
V2ROV TIEBRE L L, 1L OB FEHEEL BE AR ITEEMEE LTEHRT 52
ERWY LB BN,

LRI T 28R Z A5 L. BWIIAZ A S 172 2006 44k 46 1572 & Hikn
o723, 2015, 2016 AEARHEEIX 2006 AEAREEDRK 315 & X HITE Do T2, 2010, 2012 F#k
S i) 2 < | 2005 AR T o7, —J, 2007, 2008, 2009, 2011, 2013, 2014,
2017 FEMEBEOBUFIRET 11 § T RLLT & 7o 72, 2020 4Rz iR A 5 2018 4
REEOBIFRENE 56 1 7B T, 2015, 2016 F#kiE%E FEIZ A3, 2012 4FfkEE4 [E1D | 2006
B OR LRI mWEBE Tho7c, —FH, DM DIRR D B/ o Te (HEN - ok iEE
Ry FME) .
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MRER 43 AARMEAT b7 27 HHINMABRAE ORI HA) THEE S 7o mUsHE
W RB T 227 b U 2T 0~2 iwAOHFRE (HR. HEPNKERBRE ARERER)

AR On 1% 2%
2005 — 20.0 23.6
2006 74.5 45.9 89.0
2007 0.0 1.5 1.2
2008 12.6 8.0 2.6
2009 12.9 4.5 1.8
2010 30.8 18.0 16.5
2011 23.8 11.3 2.3
2012 163.0 27.3 23.2
2013 10.4 5.1 18.7
2014 7.9 10.0 6.6
2015 168.0 137.2 150.1
2016 169.2 143.1 49.1
2017 31.0 11.0 21.4
2018 38.8 56.0 —
2019 200.3 — —

(5) T & 57 B EEGA - ALK

2005~2019 40 5 HIZAFFELAL D B AR Z B CHLHEE KK EERFFERT AN i L 7=, A

7 RUE T REAENRE T DRt EAEREOERE MK 44 17T,
AR CHEE SN SERBEOBITF RO ZEIL, (FHEAOATAE gk 4- 3) BXW
KR A (HEEE 4 (4) ORER LR —ELTWD, L, Kl THESL
T B RAROREE IR OFEL 0 HRE VY, HEE LT, 0T 28R Clxd
DD, RIS THNEZIED L IR0 SANRITICR 5 BB bN5, &
JELTWD 1, 2BALOMARRANTHDLZ ENEZLLNDS, 3All T, RAHEA
DAL BEEZEEL TRV ENLBEEE LTRIOPRZLBLEEZEZ HND, 72385, 2005
FEOREITZ D% EAERFD R D72 2005 FEOMEITS B TH 5,

0 % HF A5 Tl 2006, 2012, 2015, 2016, 2019 4EAEREDEEEANE < | 2015 FfkAE b Hlkay
BN E Ao T2, 2006, 2012, 2015 FEFEEETIE LA B W TH BE R E <. 2016 44k
BRI LR OB I SIZ EEL o 7oy, 2 R OB T i@ o7, — T,
2007, 2008, 2009, 2011 4EfHEIL 0 mi~2 M4 @ L TIREETH - 72,
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MRE 44, T &5 ELEFENA THE SNcAFBLUILIC BT 2 27 by 25 OBUF
¥k (BF)
FRREE Ok I 2mk 3 4k Gk 6 Tk 8k Ok 10mMA L

2005 0.0 0.4 3.4 2.1 1.9 1.6 1.8 3.7 1.8 0.4 0.5
2006 10,1824  105.7 39.6 21.7 34.0 221 7.2 8.8 4.9 4.9 3.1
2007 16.1 0.0 0.5 0.6 4.8 2.7 3.0 2.7 0.9 2.3 2.0
2008 60.2 0.7 0.4 1.0 11 15 1.6 0.6 1.2 0.9 —
2009 142.2 0.1 0.0 0.1 0.8 11 1.9 0.8 0.4 — —
2010 881.6 18 1.0 14 4.2 4.9 21 12 — — —
2011 184.7 0.2 0.1 2.0 6.4 2.0 3.3 — — — —

2012 17,340.7 13.7 29.3 17.6 8.9 9.1 — — — — —
2013 779.5 3.4 2.8 3.7 3.9 — — — — — —

2014 796.2 3.7 0.3 09 154° — — — — — _
2015  3107.3 190  29.8 6.9 — — — — — _ —_
2016 11,495.8 22 139 2137 — — — — — — _
2017 1,008.1 18 4.2 — — — — — — — _
2018 976.3 0.9 — — — — — — — — _
2019  11,888.0 — — — — — — — — — _
*2018 A D 4 5k DB 4 5k fa Ll EOBFAE,
**2019 FFFHA D 3 OEIT 3 L LG HEAE,

(6) U VAR TO R T D TAC

R EAKIS O B AWIZ I TIE, R ECHIEY O e & OB RIS SN T
WRW, BT TAC ARE LIREZIT > T\ 5D, R 4-3 ISR REED 54tk & Bt
TOWMXITRE SN T O TAC Znd (27 TOWXA  mihY v), ZOWXO
TAC (% 2009~2016 “F D 1% 2.1~3.2 F k U Hifk THERS L T 23, 2017 4RI2 1.2 T h iz
W Uiz, 2018 4ELIFRITHENN LT 2020 4D TAC 12 3.5 T h U ICHES N TV D,

TAC (F k)
O R N W b U

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

-3

i e 4-3. 0T EIRE L CWAIEER L [ AN U ICBIT A N X
Z O TAC $ &
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5| A AR

WAFE « ik - FImiEE - = Fft (2009) AbiEiE B A « 4 R—Y 7 N ERICE
J B AR MU Z TR O3, IKEEIRFEATSE, 73, 80-89.

=S - ARBFE - R AKE - IBEZ - R EREE - RS - AR (2008) SRS A
D5 AT AL HEEVE RS B AMEIC BT D A7 v U X T EINGIEROBUIR. KFENRTETE,
72, 265-272.

HER - e - WERKPERERYS (FIH) A7 b o 2T (HAWE) . 2020 4K EGRE B
M. ALMEE LR B TC A K FERFSTAER.
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HWREEHMS aR— METHEROFEM (1980~1992 FigHA)

BRI RS (TFR)

AR 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
2% 9,626 18373 14,808 11,727 1537 2916 511 2,746 68,223 10,623 3297 4,466 12,996
3k 39,478 28,005 28,701 32,501 61,194 27218 13671 134,737 133592 148,582 32,814 272,577 90,025
4% 134,394 69,145 40,873 55,192 80,766 66,308 37,132 83,611 270,938 256,779 127577 113,400 337,004
5k 116,416 116,004 70,698 58,493 70,265 75911 52,579 34,761 37,395 125341 152,276 97,680 80,962
6k 27,773 48,192 41,825 45,613 42,862 48,255 45,146 29,014 21,011 18,835 67,479 80,136 46,018
Tk 12,161 15,239 235505 18,815 25,909 31,244 27,424 19915 18,788 10,828 16913 26,057 32,187
8k 5423 7228 8,386 7,690 8,429 11,149 12,792 9,178 7,390 3851 9,867 9,466 11,320
9k 4516 8,901 7,799 6,725 6,238 9,611 5,794 6,729 4,752 2472 4,514 3,722 2,135
105k LA L 2,248 4,876 5873 2,397 4,469 3,739 3901 3,863 2,163 978 3,245 2599 1822
it 352,037 316,053 242,466 239,152 301,669 276,351 198,951 324,553 564,250 578,290 417,981 610,104 614,470
AEmBIRE E (h)
Dlictis i 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
2% 1291 2,465 1,987 1573 206 391 69 368 9,153 1425 442 599 1,744
3k 9,043 6,415 6574 7,445 14,017 6,234 3,131 30,862 30,600 34,033 7516 62,435 20,620
4% 43,851 22,561 13,336 18,008 26,353 21,635 12,116 27,281 88,403 83,784 41,627 37,001 109,960
5% 49,517 49,380 30,071 24,880 29,887 32,289 22,365 14,785 15,906 53314 64,770 41,548 34,437
6k 13473 23378 20,290 22,127 20,793 23,409 21,901 14,075 10,193 9,137 32,735 38,875 22,324
Tk 6,624 8,300 12,802 10,247 14111 17,017 14,936 10,847 10,233 5,898 9212 14,192 175531
8k 3,003 4,123 4,783 4,386 4,808 6,359 7,297 5235 4215 2,196 5,628 5,399 6,457
9k 2,609 5143 4,506 3,886 3,604 5553 3348 3,888 2,746 1429 2,608 2,151 1,234
10524 b 1,548 3357 4,043 1,650 3076 2574 2,686 2,660 1,489 673 2234 1,790 1254
it 131,050 125,122 98,392 94,202 116,855 115462 87,848 110,001 172,936 191,889 166,772 203,989 215,561
AEIB B AEAR I

: 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

i e

0.02 0.03 0.02 0.02 0.00 0.01 0.00 0.00 0.07 0.02 0.00 0.01 0.02
0.08 0.07 0.06 0.07 0.17 0.10 0.04 0.15 0.13 0.22 0.06 0.25 0.24
0.34 0.22 0.14 0.18 0.27 0.29 0.21 0.42 0.52 0.43 0.32 0.35 0.62
0.59 0.59 0.38 0.31 0.39 0.46 0.42 0.34 0.35 0.51 0.52 0.45 0.49
0.36 0.55 0.46 0.49 0.42 0.55 0.60 0.47 0.37 0.32 0.62 0.62 0.43
0.36 0.37 0.61 0.41 0.61 0.68 0.76 0.63 0.69 0.36 0.56 0.56 0.58
0.23 0.40 0.38 0.44 0.35 0.63 0.71 0.66 0.54 0.30 0.69 0.79 0.54
0.47 0.81 114 0.65 0.86 0.93 0.87 122 0.99 0.36 0.75 0.66 0.43
10/ LA 1 0.47 0.81 1.14 0.65 0.86 0.93 0.87 122 0.99 0.36 0.75 0.66 0.43
%SPR 27 27 32 33 27 26 29 24 21 23 25 21 18
AR PR (T)2)
e 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
2% 684,227 722,105 741,035 621,134 422,469 506,829 1525663 1658494 1233070 813716 1,858,237 655,268 648,357
3k 561,518 498,602 519,135 536,227 450,054 311,650 372958 1,129,799 1,226,279 854,761 593673 1373779 481,591
4% 533,063 402,471 363,598 378974 388,932 296,499 218,694 278,395 760,984 837,133 534,565 433,395 829,352
5k 297,803 296,547 252,425 247,100 246,439 231,625 172,397 137,550 143,028 353,553 425,352 303,734 237,453
ik 103,089 129,193 128,499 134,198 140,822 129,918 113398 87,862 76,448 78,389 164,734 196,882 150,345
Tik 45,734 55,775 58,086 63,165 64,260 71,847 58,595 48473 42,822 40,995 44,428 68,745 82,611
8k 29,526 24,886 29,989 24,495 32,589 27,181 28,382 21433 20,176 16,770 22,371 19,675 30,544
9k 13,669 18,209 13,003 15,955 12,290 17,942 11,330 10,815 8,592 9,192 9,662 8,715 6,969
105% LA 1 6,804 9975 9,791 5,686 8,805 6,981 7,628 6,209 3910 3,635 6,945 6,086 5948
it 2275433 2,157,764 2115560 2026935 1,766,660 1600471 2509044 3379029 3515309 3,008,144 3,659,968 3066278 2473171
AP (he)
HaE 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
2% 91,794 96,876 99,415 83,330 56,677 67,995 204,679 222,499 165425 109,166 249,296 87,909 86,982
3k 128,617 114,206 118,910 122,825 103,086 71,384 85,427 258,784 280,883 195,786 135,983 314,668 110,310
4% 173931 131,321 118,637 123,654 126,903 96,744 71,357 90,837 248,299 273,145 174,421 141411 270,606
5% 126,670 126,136 107,368 105,104 104,822 98,521 73,329 58,507 60,837 150,383 180,923 129,193 101,000
6% 50,009 62,672 62,336 65,101 68,314 63,024 55,010 42,622 37,085 38,027 79,914 95,509 72934
Tk 24,909 30,378 31,637 34,403 34,999 39,132 31914 26,401 23,323 22,328 24,198 37,442 44,994
8k 16,842 14,195 17,106 13972 18,589 15,504 16,189 12,225 11,509 9,565 12,761 11,223 17,422
9k 7,898 10,521 7513 9,219 7,101 10,367 6,546 6,249 4,964 5311 5,582 5,036 4,027
105% LA 1 4,684 6,867 6,741 3,915 6,062 4,806 5,252 4,274 2,692 2,503 4,781 4,190 4,095
i 625,355 593,173 569,662 561,521 526,554 467,476 549,703 722,398 835,017 806,215 867,859 826,580 712,371
i A e (b)
Ptk 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
2% 0 0 0 0 0 0 0 0 0 0 0 0 0
3k 0 0 0 0 0 0 0 0 0 0 0 0 0
4% 53,660 40,514 36,601 38,149 39,151 29,846 22,014 28,024 76,603 84,268 53811 43,627 83,485
5k 113,068 112,591 95,839 93,817 93,566 87,942 65,454 52,224 54,304 134,235 161,495 115320 90,155
6% 49,509 62,046 61,712 64,450 67,631 62,394 54,460 42,196 36,715 37,647 79,115 94,554 72,205
Tk 24,909 30,378 31,637 34,403 34,999 39,132 31914 26,401 23,323 22,328 24,198 37442 44,994
8k 16,842 14,195 17,106 13,972 18,589 15,504 16,189 12,225 11,509 9,565 12,761 11,223 17422
9k 7,898 10,521 7513 9,219 7,101 10,367 6,546 6,249 4,964 5311 5,582 5,036 4,027
105524 | 4,684 6,867 6,741 3915 6,062 4,806 5,252 4,274 2,692 2,503 4,781 4,190 4,095

it 270,570 277,112 257,149 257,924 267,099 249,990 201,830 171,594 210,110 295,857 341,743 311,391 316,383

2007 4Fifd] & T OO LEER T E B L HR DR E RIS EIROFRBAEZ T2 b D TH Y |
KRR LIRS,
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HWREEHMS aR— METHEROFEM (1993~2005 FigH)

A fin I AR (T )2)

SO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
21% 367 9,582 179 2,640 3436 14741 2716 20593 11887 3197 5,668 6,205 3,641
3% 30,345 28,116 41,788 29,808 27998 15561 3132 5760 46350 33982 9404 22429 10173
4% 54,011 35616 82,655 98,949 20910 12920 23565 0688 22589 65402 7048 25841 11,231
5k 117,511 45571 26127 123270 48222 24210 22268 9082 13970 29489 14640 14369 15,710
67 48,203 50,944 20,566 52,540 48617 39212 20374 10239 7774 18308 11681 11533 13727
Ti% 34,309 20,058 23,786 13962 33101 15837 16782 12130 6762 11,231 9329 4832 7,224
8% 20,028 9927 9,556 10,009 15,280 9,506 6320 11,81 6,200 8526 8,292 4,044 6,583
o7 6535 4315 6538 1,049 10445 4540 3226 7,051 6,144 7,056 5570 3452 2625
105% LA 3111 3076 3,365 1471 3,208 4903 3,066 5,285 7425 6915 6,665 3695 4300
2t 314419 207205 214560 333697 211308 141429 99008 91708 129099 184106 78298 96400 75,214
AR R (h)

B4R 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
2% 49 1,286 24 354 461 1978 37 2763 1,505 429 760 832 488
3% 6,951 6,440 9572 6,828 6413 3564 717 1319 10617 7784 2,154 5137 2330
4% 17,623 11621 26,969 32,286 6823 4216 7,689 3161 7370 21,340 2,300 8432 3,665
5% 49,983 19,383 11,113 52,433 20511 10298 9472 3863 5942 12543 6,227 6,112 6,682
67 23384 24,713 0977 25,487 23585 19022 9,884 4,967 3771 8,882 5,667 5595 6,659
7% 18,687 10925 12,955 7,604 18,077 8,626 9,140 6,606 3683 6,117 5081 2632 3935
81% 11424 5662 5451 5,709 8,716 5422 3605 6,777 3536 4,863 4,730 2,307 3755
o7 3,776 2493 3,777 606 6,035 2623 1,864 4,074 3550 4077 3219 1,995 1516
10854 2142 2118 2317 1,013 2,209 3375 2111 3639 5112 4,760 4589 2,544 2,960
t 134,017 84,641 82,155 132,320 02830 59123 44518 37,68 45175 70794 34726 35585 31,991
AR A R

IO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
21% 0.00 0.01 0.00 0.01 0.01 0.07 0.00 0.06 0.06 0.02 0.05 0.09 0.07
3% 0.08 0.05 0.09 012 015 0.09 0.02 0.03 0.22 0.26 0.08 0.32 0.22
4% 0.23 013 021 0.34 012 0.10 0.20 0.09 0.20 057 0.08 033 0.27
5% 0.48 0.33 0.14 0.58 0.29 0.21 0.26 0.12 0.20 0.46 0.25 0.25 0.36
61% 0.66 0.42 0.26 0.47 0.50 0.43 0.29 0.19 0.15 0.45 035 0.34 0.44
7% 071 0.68 0.38 0.30 0.68 0.32 0.35 0.30 0.20 0.35 0.47 0.25 0.40
81k 1.00 0.48 0.92 0.29 0.67 0.44 0.21 0.47 0.26 0.45 050 0.40 0.68
o7 077 0.64 0.75 0.24 0.58 0.45 0.27 0.42 051 057 0.64 0.43 053
10804 F 0.7 0.64 0.75 0.24 0.58 0.45 0.27 0.42 0.51 0.57 0.64 0.43 053
%SPR 27 34 37 26 31 36 41 45 35 19 37 24 24
B IR (FF8)

IO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
21% 915500 756606 408558 315089 281354 239703 256751 389501 240951 199449 133279 85389 65,615
3% 469129 677904 552260 302513 231,151 205475 164889 189968 270824 168269 145003 93856 57,917
4% 205617 338579 503140 393223 209292 155312 146291 125651 142864 170015 101,059 104,630 53,302
5% 348495 182562 232255 318903 218921 144544 109555 93136 89307 91320 74691 72485 58,681
61% 113479 167,705 101963 157,823 139577 127940 91205 65671 64520 57224 45103 45250 43770
7% 76,478 45,839 85,651 61,260 76547 65798 65035 53051 42109 43388 28409 24817 25,063
8% 35,933 29,284 17,998 45713 35388 30324 37267 3580 30612 26827 23879 13892 15,063
o7 13,798 10,310 14,046 5584 26769 14076 15228 23446 17427 18369 13369 11,279 7,251
10824 F 6,568 7,349 7,230 7,830 8223 15202 14469 17575 21061 18001 15996 12072 11,879
it 2274997 2216137 1923101 1607938 1227221 998373 900,690 993838 919,675 792870 580,788 463671 338541
AR R AL (hy)

AR 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
21% 122821 101,504 54,811 42271 37,746 32158 34445 52254 32325 26757 17880 11456 8,803
3% 107455 155276 126497 69,202 52946 47065 37,768 43513 62033 38543 33213 21,498 13,266
415 9456 110474 164,168 128303 68289 50676 47,733 40998 46615 55474 32974 34,139 17,392
57 148,232 77,652 98789 135645 03118 61481 46599 39615 37987 38846 31770 30831 24,960
(i 55,050 81,355 49,463 76,561 67,710 62065 44244 31857 31299 27,760 21880 21,951 21,233
7% 41,654 24,966 46,650 33,365 41601 35837 35422 28894 22934 23631 15473 13517 13,650
8% 20,496 16,703 10,266 26,075 20185 17297 21257 20443 17461 15302 13621 7,924 8,592
9% 7972 5957 8,116 3226 15467 8,133 8798 13547 10069 10614 7,724 6517 4,189
1052 | 4522 5,060 4978 5391 5661 10,466 9961 12100 14500 12393 11013 8311 8178
i 604658 578948 563737 520130 402812 325178 286228 283222 275224 249320 185548 156144 120264
AR B ()

bl 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
21% 0 0 0 0 0 0 0 0 0 0 0 0 0
3% 0 0 0 0 0 0 0 0 0 0 0 0 0
415 29,758 34,082 50,648 39,583 21,068 15634 14726 12648 14381 17,114 10173 10532 5366
57 132,314 69,314 88,181 121,079 83118 54879 41595 35361 33908 34675 28358 27521 22,280
6% 54,499 80,541 48,969 75,79 67033 61444 43802 31539 30986 27482 21661 21,731 21,021
Ti% 41,654 24,966 46,650 33,365 41691 35837 35422 28894 22934 23631 15473 13517 13,650
8% 20,496 16,703 10,266 26,075 20185 17297 21257 20443 17461 15302 13621 7,924 8,592
1% 7972 5957 8,116 3226 15467 8,133 8798 13547 10069 10614 7,724 6517 4,189
10804 1 4522 5,060 4978 5,391 5661 10,466 9961 12100 14500 12393 11013 8311 8178
3t 291215 236624 257,806 304515 254223 203690 175562 154532 144239 141211 108023 96,054 83,276

2007 A TOEE R E S X F R AR EICEROFERIAEEZ N 25D THY |
FEREDOMER L 3R D,
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HWREEHMS aFR— METHEROFEM (2006~2019 FigH)

RIS R (TR)

W 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2% 1,254 12,078 35,501 391 240 70 1761 2,076 5216 1,350 1128 259 203 231
3k 2,215 6,320 10,720 37,725 1815 956 1,407 5,566 1543 7,246 1,603 599 1824 1377
4% 3,368 4,556 6,174 7,636 23,342 3,099 1810 1,299 5118 1234 7,866 1,738 1,346 3,552
5k 7563 4,085 3,561 3,486 9,911 15,301 1251 1,102 1,992 2225 1,031 8,191 2,120 1,104
6k 8,168 4915 3513 2,355 3477 4877 13,044 1676 1384 462 2,012 842 4,634 864
Tik 7,012 6,277 2,841 2,224 1,901 1416 6,117 9,192 1,002 320 148 1,399 549 2,997
8k 5,655 4,616 3247 1,743 1,350 856 1962 3,000 4,642 292 423 255 1,290 861
9k 3,362 2471 2,150 1,430 862 369 942 719 865 2,437 91 263 244 985
105%LL E 4,990 1924 1,642 1,126 953 281 994 730 542 962 2,987 1,126 1137 742
&t 43,587 47,242 69,348 58,116 43,850 27,224 29,287 25451 22,304 16,528 17,289 14671 13,348 12,713
AEHRR A G (h)

WA 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2% 168 1,620 4342 35 34 13 216 268 396 108 141 20 26 18
3k 507 1,448 2,748 6,370 432 220 351 1,245 337 1,238 324 116 343 246
4% 1,099 1,486 2,460 1,896 6,510 917 499 410 1,459 397 2,004 428 422 974
5k 3217 1,737 1581 1271 3,669 5488 390 39% 686 987 383 2,717 827 401
67k 3,962 2,384 1,662 1,053 1,556 2,274 4,896 679 580 236 980 327 2,104 375
T 3819 3419 1493 1,189 1,008 780 2,985 4,164 458 164 80 673 271 1,490
8k 3,226 2,633 1,766 997 811 511 1147 1,706 2277 176 233 139 744 513
9k 1,943 1428 1,295 919 476 227 572 467 519 1391 54 163 144 647
10% LA 3435 1325 1,168 804 691 206 757 552 373 693 1,753 731 759 576
g 21,376 17,480 18,516 14,533 15,187 10,637 11,813 9,888 7,085 5,389 6,041 5,315 5,640 5,241
G EY

HadAE 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
5% 0.02 0.09 0.11 0.02 0.01 0.00 0.02 0.04 0.03 0.04 0.04 0.00 0.00 0.01
3k 0.06 0.13 0.11 0.17 0.11 0.05 0.09 0.08 0.04 0.06 0.07 0.03 0.01 0.01
4% 0.11 0.17 0.19 0.11 0.16 0.30 0.13 0.12 0.11 0.05 0.10 0.10 0.10 0.03
5k 0.32 0.20 0.20 0.17 0.23 0.16 0.20 0.11 0.28 0.07 0.05 0.15 0.19 0.12
6iik 0.34 0.37 0.29 0.21 0.26 0.17 0.22 0.48 0.21 0.10 0.08 0.06 0.12 0.12
TRk 0.45 0.52 0.41 0.31 0.28 0.17 0.37 0.25 0.63 0.07 0.04 0.08 0.05 0.12
8k 0.67 0.65 0.60 0.50 0.34 0.21 0.40 0.34 0.20 0.40 0.13 0.11 0.11 0.12
9k 1.03 0.76 0.80 0.62 0.54 0.15 0.39 0.26 0.16 0.16 0.22 0.12 0.15 0.12
107% A 1.03 0.76 0.80 0.62 0.54 0.15 0.39 0.26 0.16 0.16 0.22 0.12 0.15 0.12
%SPR 36 31 32 38 38 44 41 41 41 57 58 62 59 66
BRI EIRE L (TR)

WA 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2% 80,933 169,108 401,074 26,790 31,781 25532 107,255 56,878 182,257 38,383 30349 241116 358,943 43,934
3% 45475 58,877 114882 266,568 19510 23,337 18,854 77,941 40,350 130,530 27,273 21512 178400 265,737
4% 36,128 33461 40,276 80,010 174311 13,592 17,331 13,442 55,789 30,063 95,262 19,826 16225 137,328
Si 31,600 25,165 22,039 25919 55,573 115,154 7,851 11,900 9,322 38,931 22,324 67,249 13,907 11,449
6% 31,837 17,936 15,994 14,021 17,109 34,534 76,179 5,010 8,295 5,502 28,356 16,476 45,145 8,959
Tk 21974 17,587 9,631 9,355 8,841 10,256 22,591 47,817 2423 5,239 3877 20,308 12,088 31,070
8k 13,144 10,926 8,157 4,993 5323 5208 6,738 12,196 29,128 1,003 3,798 2,889 14,581 8,930
9k 5921 5,246 4,435 3487 2,351 2,954 3,301 3517 6,771 18,588 523 2,584 2,026 10,217
107% 24 E 8,788 4,085 3,388 2,747 2,600 2,254 3482 3575 4,244 7,337 17,191 11,080 9416 7,692
i 275800 342389 619,876 433890 317,398 232,822 263583 232276 338,579 275,576 228954 403039 650,730 525315
AERI PR (h)

HAE 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2%, 10,858 22,687 53,807 3594 4,264 3425 14,389 7,631 24,451 5,149 4,072 32,347 48,155 5,894
3k 10,416 13,486 26,314 61,058 4,469 5,345 4319 17,853 9,242 29,898 6,247 4,928 40,863 60,868
4% 11,788 10,918 13,142 26,106 56,875 4,435 5,655 4,386 18,203 9,809 31,083 6,469 5,294 44,808
5% 13441 10,704 9374 11,024 23,638 48,981 3339 5,062 3,965 16,559 9,495 28,604 5915 4,870
6iik 15444 8,701 7,759 6,802 8,300 16,753 36,955 2430 4,024 2,669 13,756 7,993 21,900 4,346
Tk 11,968 9579 5,245 5,005 4815 5586 12,304 26,044 1319 2,853 2112 11,061 6,584 16,922
8k 7,497 6,232 4,653 2,848 3,036 2971 3,844 6,956 16,615 572 2,166 1,648 8317 5,094
9k 3421 3,031 2,563 2,015 1,358 1,707 1,907 2,032 3912 10,740 302 1,493 1170 5,903
10% LA E 6,050 2812 2333 1891 1,790 1552 2,398 2461 2922 5,051 11,836 7,628 6,483 5,296
it 90,884 88,149 125,189 120,434 108,545 90,754 85,110 74,854 84,654 83,302 81,068 102170 144,681 154,001
AR A (b)

g AE 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3k 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4% 3,637 3,368 4,054 8,054 17,547 1,368 1,745 1353 5,616 3,026 9,589 1,996 1633 13,824
5k 11,998 9,554 8,368 9,841 21,099 43,721 2,981 4518 3,539 14,781 8,476 25533 5,280 4,347
6 15,290 8,614 7,681 6,734 8217 16,585 36,586 2,406 3,984 2,642 13,618 7913 21,681 4,303
% 11,968 9,579 5,245 5,095 4,815 5,586 12,304 26,044 1319 2,853 2,112 11,061 6,584 16,922
8k 7497 6,232 4,653 2,848 3,036 2971 3,844 6,956 16,615 572 2,166 1,648 8317 5,094
9k 3421 3,031 2563 2,015 1,358 1,707 1907 2,032 3912 10,740 302 1493 1170 5,903
107% A E 6,050 2,812 2,333 1,891 1,790 1552 2,398 2461 2,922 5,051 11,836 7,628 6,483 5,296
Fis 59,861 43,190 34,896 36,478 57,863 73490 61,763 45,770 37,907 39,666 48,099 57,271 51,149 55,688

2007 AEJfEHA F COFERRTEE BRI E RIS BIROFRIAEEZ T 2D TH Y |
FEER O ER L TR D,
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WEEH 6 REISIEIKHFRIOY k
MSY % B3 2 Blfa & (SBmsy) &JfEEIS (Umsy) ZEEMEIZ L=~ 1> N &M
B 6-1 12T, ARBECK T 28 BTV T SBmsy & Tlal 523, JffEdlS
(U) 1% 2015 Ffattids KO0 2017 I LARRIZ 38V C Umsy % FEI S,

HH 1 B
SBmsy 382 TRy | IRk /EE & MSY 2 EEL 3 28l fu s
Umsy 6.9% | B KFEHGEAFE i MSY 232819 DS &
U2019 3.4% | 2019 o EEIS
K E A PE R MSY 2B RIS I 15
U2019/ U 0.49
mey 2019 Fif i oI EE| 5 D L

BEZ| SN (U/Umsy)

VE, T T T T T
0.00 0.25 0.50 0.75 1.00 1.25
HAESEODLE (SB/SBmsy)

MR 6-1. RAFFRAER MSY 23284 28 fE (SBmsy) LiffERIE (Umsy) (2Xf
T 5, WEOHMEL LORERSOME (MF7my b)
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HREM7 BEEEERCFRKER
AR O E A RO A UK ERIZ OV TLLFIZR T,

HH il B
SBtarget %2 382 T-hy | Fe KFFp AR MSY &R 458 fa & (SBmsy)
SBlimit £ 171 Tho | MSY @ 60%D i )3 5528l & (SB0.6msy)
SBban % 25 Tk | MSY @ 10%D i 7235558 f i (SBO.1msy)

Rk 31 4F 4 AICBRfES I N PRILVEMN S5 | B9 DA JeRERE % ) 12, B B AL HEE
(SBtarget) (213 MSY &34 28 & (SBmsy:382 T-h) . [RAVE L ELME(E (SBlimit) (21X
MSY @ 60%53 1351581 & (SB0.6msy: 171 T-h>) | ZEif/k #E (SBban) 121 MSY @ 10%7%3 %

OLNDHELAE (SBO.1msy: 25 T-h) 2 WD ZEMRESIL TN,

B HICUE R L MSY 2 B9 DL (F) 25U E 7 ey M XK 7-1 (1
9, R —MENTIZ IV 2019 RO AR (SB2019:56 Tho) 13 B A FRLEL U 22
BLORAE LB R T DA, 2K ER T ERIS, AZREHCEITS 2017, 2019 £ o

Mg MSY 283 D&% T al> T LS s,

FiRKER [RAEGEAEESR BIREEEAEER

5
= .
w4 )
g
L
L
=3
o
&
2
2
i
17 % i I
I 2019 | i
1 ] 1
0 T 1 T 1 T T ! T
0.00 0.25 0.50 0.75 1.00 1.5

HAZODL (SB/SBmsy)

MR 7-1. EEILEER &R - L L OBk P 7r Y )
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HREN 8. BESERAERICHIG LFEFA

(1) FFRTHIORE

GV CHEE L7 2019 i HIOEIREN S, ah— METoORITEREZ VT 2020~
2051 A E CORBRTREEZ1T o 72 (WREE 9), R TRICEHIT 2 MART, £4
W OFAE? S TR SN A EEZ FAEBRRNS 5 2 72, IMAZEORHIMEE LT, 3K
IERIARICHE H A=A E L, 10,000 [ O 0 K URHE 21T > 72, 7272 L. 2020 4=ifad4 (2018
FERREE) & 2021 AR (2019 AEAREE) ONIAEIL. FHEMRAAEIC X DA EFEEM, 0%
ROBUFEHEEM (&R 4- () ° 1ikAOBFEHEM (MEEE 4- (4) &<,
FAERGRACTHAED DHEINIMAELY bRIBIZZNWEBS X ONLTD, 5%T
— A BMb> THIENRKELS B L2NEBZLND 2 DO EEEFELTE, 2008 4Fifil
(2006 FkfE) & 2014 A-ifadl] (2012 FAkFE) OIMMAREZ FWTIGE L7z, 2018 FfkfEIL,
0 Ak RF R D BUF S 2012 AR BEN Thd 0 | 1 ikFER OB &S 2012 FFk#t 2 LD . 2006
FERRBE L SO0 BBl o 72— 05 DA DIRN 0 BN E Do T2 L n (& kL 4-(3) . 4-(4))
2020 -l (2018 Ak FE) OMIAEIL 2014 FifaH (2012 FfkAE) DM & & [FfE & RE
L7z, 2019 MR AEIZ. O ARl S OBIFE RS 2006 AEMREELLE Tl b L o 1= —J5. Sfiddk
L TW=9 2, BKENNESL TEDEDAFR—Y 7 HFE~DFH O EACHFEN K& o
TZATHEMEDN S D72 (G R 4- (3)). 2021 4Eifall] (2019 4EMEAE) DAL 2008 4Eif
1 (2006 “F#kEE) & 2014 T (2012 4FkEE) OMABEOFEEEE Lz, F7=, 2020 4
HHAOEERIT TAC HETH D 6.7 T hor b Lz, Bk E L, FHILEER 2R
L7ziRg & [A] CIIRER A R T A — & (CRBIRES) OFRMET T, A5 EFHMmICI T 5 2015
~2019 FFEDOIIEEITKHET D%SPR 2 5.2 5 FAE & Lz, 2021 A LU O 1213,
BRI TR SN 2B ELZ D LIS TROREEBBNIZ CED b ELE L v,

(2) S PERINIZ

MR, BAEE PREMER L B ISR E A MR - BT DR 2 R L T,
BUARICKIS LT E (F) %42 T 5T ) AR TH 5, NaEEHERHIXR X ABC
FE DT O OFALREE) T, BAENRIVEREEERZ T - 258 I3 RKER £
TEARNCRIEEZHIT 5 & & bio, BlaENRVEIEEHEMLL Eid 5558121% Fmsy
(R ARE B A e UTEARIEED EIRE T 5 D& HR L TV D, fli 2K 8-1 ICAREED
[ L MRS | O B9 DA ZERE B i) IS K VIR R S i BRI 20”9, 2 2 Tl
ELTREREPE08 L LIZGEER LT,

(3) 2021 A>T HIfKE

T LRI RIS R S v 2021 FABIOSERERIL B 2 1.0 & L72GA T
X84 F Lo, BZ08 & LIZGAITIZ68 T M Thoto, 2021 AN THI SN 5B
X, VTR IRLFHECTHIRAEHLEREL FHEY, FH 121 F o b RiAE
iz, L7ehioC 2021 i oI, Bl R RAVE BILEFRT CH 2 Z &)
5. AN UREAE R T ¢(SBYXp Fmsy & L CHEH L7-, Z 2T 2021 4o
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y(SB)I% & FRIHIR L O ABC HED =D DIATEEE) 2B 5 1 RETROEHIH
Hllc o=, FTRickv 066 LEFBE SN,
SBt — SBpan

Y(SBY) = ——————
“ " SByimit — SBpan

2021 FE o B A E (TRPESE) 121 F F >

2021 i o BUR O EEC
HH g & *9 5kt
(Fry) (F/IF2015-2019)

2021 i o
RS (%)

T OMOTGHR (REEFERARICTRLRD p 2 LIZSE

B=1.0 8.4 0.67 4
B=0.8 6.8 0.53 3
B=0.6 5.1 0.40 3
B=0.4 3.4 0.27 2
B=0.2 17 0.13 1
B=0 0 0 0

F2015-2019 12.4 1.00 6

(4) 2022 F=LLFED T

2022 FELIE S & D TR R TR ORE A2 R 1K 8-3 38 L O e % 8-1, 8-2 [Ty, R
PRI R EE D < FFL A 10 4EIkSE L7235, 2031 iAo Bl &0 TRIIL B % 1.0 &
L723A12i% 182 T b (80%(EHEIX ML 117 T~266 T ) THY . p% 08 & L1=%
AITIZ 199 T b (BOWEHEIXIX 127 T~293 T ~ ) TH D, 7-IELPEO0 & LA
THHMAEIT Y308 T F o (80%IEHEXMENL 194 T h v ~451 F h ) THY ., THIFEAH
HAIEE B LEER 2 LR D HERIX 20% CTh 5, FRIVE L ZE 2 LIRS MERILB % 1.0 &
L7ZBE1213 46%, B % 0.8 & LT-SAICIZBT% TH v, ik HER %2 ERl D HERITETO
WA ER R RIC BT 100% & 72 - 72,

WIEE A RICE S FHE A e L7356, Bl HIEPREEZE 4 50%LL Eoofif
KT LEEDEIET, B2 1.0 £7212 0.8 & LA PR LN F2015-2019 T & fikii L 7=
BAITIX 2051 AR HILIRE L 22 D & THIS N, £7o. BRAVE BLECHEE 2 50% VL EOfER T
FRIBEEAFEIL, B ZE 0~08 & L7=5E1213 2030 FiHLIRT & 72 5 Z E R TRl NT, K
IR EZE el LESATH (B=0), Blf@E) BIEEEEEE L 50%LL EOMERT E
[6] % 1% 2035 AEIAIC 72 5 & TRl STz,
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FERL TV TN AR

2031 4ifa iy 80% 2031 F BRI LU T O
HH DFL 1S X EHIEEEZ ERIDHEER (%)
(Fh) (Th>) | sBtarget % | sBlimit % | SBban %
ZOMDHR (R PHRIRICTRLRD B2 EHLISE
B=1.0 182 | 117-266 2 46 100
p=0.8 199 | 127-293 3 57 100
p=0.6 219 | 138-324 5 69 100
p=0.4 244 | 152 -360 8 80 100
p=0.2 273 |  171-402 12 90 100
p=0 308 | 194-451 20 96 100
F2015-2019 163 97 - 246 1 35 100
BRL OO AHEENME AR
RN P YE(R A 50% DL EORESR T L[| B4E
SBtarget £ SBlimit 2 SBhan %
ZOMOITHR  (REEHESLITRRD B A LSS
p=1.0 2051 4 LIk 2033 4l 2019 4=l
p=0.8 2051 A LIk 2030 4=t 2019 4=l
B=0.6 2047 Hifa 4] 2029 4 ifa 4] 2019 4 ifa 4]
p=0.4 2041 =il 2027 A 2019 #Efaly]
p=0.2 2037 4=l 2026 it 2019 #Efaly]
B=0 2035 At 2025 At 2019 #Efaly]
F2015-2019 2051 A LIRE 2037 4 fa 2019 4
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MARB(ELE) HEE (Fhy)
600
1500
400 -
1000
200 -
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0 0
ERE (FF)
1000 160
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250 40 A
0 0
BRIEDE (%) BEEFEOL(F/Fmsy)
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(2BN:5-95%FRIXMHE, AUVERR: FI9E, MLER: Y3aL—av011)

iR 8-3. TEEEBIHIZEZ Wk Tl ORe) & BUROAEE (F2015-2019) T
I Z e 7258 ORIl (FH) KRERITEHME, MEiEeIiav
—¥ 3 URERO 90% 3 E £ D 90% TR, AIFRIE 38 D ORI
BIRThH D, BAREOKORRMRRIE B S FEMEESR, SRR B
AR, RAERITEERKER 2T, RERIS ORI OMHRIE Umsy Z7=7,
RS FRRIRIT B=0.8 & LA DR EZ R Lz, 2020 4 o A&
I3 2014 AEE IO N & & [FIfE, 2021 AR H o1& 1T 2008 41l & 2014
R OMAED M E Uiz, 2020 FFif o 1T TAC (6.7 F hY)
& L7,
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Pk BlA RN BAE - RAVEBLLUEER % 1[0 5 e
HIXZTAC (6.7 T-hy) & L. 2021 A&

2020 i oot sE
BRI RIC L AREL LT,

(a) HEEEILIEIEE Ll 5%
(%)
B |2019| 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 0 0 0 0 1 1 1 2| 13| 24
0.9 0 0 0 0 0 0 0 0 0 1 1 1 2| 17 | 31
0.8 0 0 0 0 0 0 0 0 0 1 1 2 3] 22| 39
0.7 0 0 0] 0 0 0 0 0 0 1 1 2 4 | 27 | 50
0.6 0 0 0 0 0 0 0 0 0 1 2 3 51| 35| 59
0.5 0 0 0 0] 0 0 0 0 1 1 2 4 6| 42 | 70
0.4 0 0 0 0 0 0 0 0 1 2 3 5 8| 51| 79
0.3 0 0 0 0 0 0 0 0 1 2 4 6| 10 | 61 | 86
0.2 0 0 0 0 0 0 0 0 1 2 4 8| 12 | 70 | 92
0.1 0 0 0 0 0 0 0 1 1 3 6| 10| 16 | 78 | 96
0.0 0 0 0 0 0 0 0 1 2 4 7|1 13| 20| 85 | 98
(b) RS EREIEE R A LR % ek
(%)
B |2019| 2020| 2021| 2022| 2023| 2024 | 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 2 | 12 | 21 | 25 | 31 | 38| 43 | 46 | 70 | 82
0.9 0 0 0 0 0 2| 14| 24 | 28 | 35| 43 | 48 | 51 | 76 | 88
0.8 0 0 0 0 0 2| 16| 27| 32 | 39| 48 | 53 | 57 | 82 | 92
0.7 0 0 0 0 0 3] 18| 30 | 36 | 44 | 53| 59 | 63 | 87 | 95
0.6 0 0 0 0 0 4 1 21| 34| 41| 49 | 59 | 65 | 69 | 91 | 97
0.5 0 0 0 0 0 5] 25| 39| 46 | 55 | 65| 70 | 75 | 94 | 99
0.4 0 0 0 0 0 8| 29| 45| 51| 60| 71| 76 | 80 | 97 | 99
0.3 0 0 0 0 0| 10| 35| 51 | 57| 67 | 77 | 81 | 85 | 98 |100
0.2 0 0 0 0 0| 14| 41| 57| 63| 73 | 82 | 8 | 90 | 99 |100
0.1 0 0 0 0 0| 20| 49| 64 | 70| 79 | 87 | 91 | 94 (100 | 100
0.0 0 0 0 0 0] 32| 59| 72| 76 | 85 | 91 | 94 | 96 | 100 | 100
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ffie 7 8-2.

(6.7 T h>) & L. 2021 Fifadl 7 & S EHAIRIRIC L DL LT,

FRA-SA2020-SC03-1

Pk faEBS L OVRE SO EEOHER 2020 iR okE R TAC

(a) HAEDVIHEOHER

(F b))
B_[2019] 2020] 2021] 2022] 2023] 2024] 2025[ 2026] 2027] 2028] 2029] 2030] 2031] 2041] 2051
1.0 | 56| 92| 121] 119 130 144 146 152] 154] 160] 169] 176] 182] 249] 301
09 | 56| 92| 121 120] 132] 146] 149] 155 158| 165 175 183 190| 270[ 332
0.8 | 56| 92| 121 121 134] 148] 152| 159| 162| 171| 181] 190 199| 294 366
0.7 | 56| 92| 121] 121] 135 151 155] 163] 167] 176] 189] 199] 209] 321| 403
0.6 | 56| 92| 121] 122 137 153 158] 167] 172| 183] 196] 208| 219| 351| 442
05| 56| 92| 121 123 139 156] 162| 172] 178] 189] 204| 218 231| 383| 482
0.4 | 56| 92| 121 124 140 158] 166] 177] 184] 197 213 228 244 419 524
03| 56| 92| 121] 125] 142] 161 170] 182] 190] 205| 223| 240 258 458| 566
02 | 56| 92| 121 126] 144 164] 174] 188] 197| 213| 234| 253| 273 500/ 609
0.1 | 56| 92| 121] 126 146 167] 179] 193] 204] 222] 245] 267| 290| 544| 654
0 | 56| 92] 121] 127] 148 171 183] 200 212[ 232 258] 282] 308 592| 700|
(b) T B DOEEMEDOHER
(T ho)

B_[2019] 2020] 2021] 2022] 2023[ 2024] 2025[ 2026] 2027] 2028] 2029] 2030] 2031] 2041] 2051
10 | 52[ 67| 84| 96| 11.3] 13.3[ 13.7] 14.6] 15.2| 16.0] 17.3 18.2 19.1] 27.5] 33.8
09 | 52| 67| 7.6 88| 105 12.4] 12.9] 13.7| 14.3| 15.2| 16.4| 17.4] 18.3] 27.2 33.8
08 | 52| 67| 6.8 7.9] 9.6 11.4] 11.9] 12.8] 134| 142 155| 16.4] 17.3] 26.6] 33.3
0.7 | 52| 67| 59| 7.1 86[ 104 10.9] 11.7] 12.3] 13.1] 14.3] 15.2] 16.2] 25.6 32.2
06 | 52| 67| 51| 62 7.6] 93] 9.8 10.5] 11.1] 11.9| 13.0] 13.9] 14.8] 24.1] 30.3
05| 52| 67| 43 52[ 66] 80] 85 9.2 98] 105 115] 12.3] 13.2] 22.1] 276
04 | 52| 67| 34| 43] 54 67] 71| 7.7] 82 88 9.7 105 11.3] 19.4] 24.0
03| 52| 67| 26| 33 42[ 52[ 56 61 65 7.0/ 77| 83 9.0[ 15.9] 19.4
02| 52| 67| 17] 22[ 29[ 36] 39 43 46 49 54| 59 6.4] 11.6] 14.0
01| 52 67 09 11| 15 19] 20] 22[ 24 26] 29 31 34 63 75
0o | 52[ 67 00 00 00 00 00 00 00 00 00 00 00 00 00
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HREM9. FEFRADEE

FERTRICORFEDOIMARIL, PR 314 4 BICBE S MEBERYEES B 298
BB 1B W CHEA SN2k v r— AT v 7 O A ERR (a=1.81, b=341,742,
SD=0.81) M OHEE SNDHMEAE AW, 7eds. FAEERRONT A—2HEEITHENT 27—
2%, FAk 30 (2018) OB PFHmICE S < B E - AR L L, Rk ki3
FIEERH TN D, MAREOEZEOH CAHBIITBE L TV 7220, 56T P 31 (2019) 4
R N U&7 AR RO PR EE S (B 2P B i s &) 22
7o, 72721, 2020 4Rl (2018 AEAREE) & 2021 4Rl (2019 AEAREE) OMIAEIT. A
EAFRAS S X DA BRI TS X OV AR5 A X7 & O #IC I3 % 2020 11X 2014
RV (2012 AEAREE) ONIAE L& [FIfiE, 2021 4E7A 1% 2008 £ (2006 4EALEE) & 2014
R (2012 FEAREE) OIMAEDOFHME LS L GEMITM &R 8- (1) &) .

PR TR IR F X, TAEEEHNIE LUV ABC HIED = O OHARFEER (12
BIF5 1 REROEHMAMCESTRHB SN AMHEE AV, FERTHNCHW T A—%
IR R 9-1 1T T, IBIREOIEY LR RSO, Rk 31 4 4 HIChfeS i [
BEILUEESREIC B3 2 AF9ERk R 58 C MSY #2582 KMEDOHEBICH W - EE 5| e x A
W, ZHIUDITFAEERMREF U< EE 30 (2018) AEEOEFRHEIZESETHY |
PRI L OV R Z OFERE IR 5 2013~2017 A OV TH 5, Bl
ROWHEE (F2015-2019) 1%, Z OBIRFIZI W THEE X5 %SPR 73 2015~2019 4l
DY) FAED OHEE SIVDH%SPR &% L < 72 DML LTz, 2020 4RO F X, 2ok
FHNZHWTZ/8T7 A—H D F T 2020 4Eif > TAC (6.7 T ~Y) 2525 F OEERRN
W3R Tz,

FIRREO TN, =2h— Mggromngs (1) ) 20,

Na+1,y+l = Na,y exp(_Fa,y - M a) (1)

10 L EDO T T A7 N—"ZOWTIE, JIED 9% & 10 L EoFnd o it S w7z,
EERET, B CTROEEIRERE FRES T ) A BESNS F EE S L2 (2)
Kok ki,

M
C,, =N, [l—exp(-F,,))exp(- >*) @
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£ 91 FHETFHITHWZ T A—X
F2015- BEIRD RIEY)

@:?R}}B Emsy 2019 EEAE  ESARE . %%Et e
(1) (1 2) N 3 HE
(£ 3) (@) (9)

2 7% 0.18 0.02 0.02 134 98 0.30 0.00
3 % 0.36 0.04 0.04 229 202 0.25 0.00
4 5% 0.60 0.07 0.07 326 287 0.25 0.31
5 % 0.81 0.09 0.09 425 370 0.25 0.89
6 i 1.15 0.13 0.13 485 442 0.25 0.99
7 % 1.24 0.14 0.14 545 489 0.25 1.00
8 ik 1.31 0.15 0.15 570 548 0.25 1.00
9 % 1.00 0.12 0.11 578 607 0.25 1.00
10 % 1.00 0.12 0.11 688 680 0.25 1.00

LIk
L R 3L AFEEERFSTRERE 5% C MSY 2 K EBLT 5 KMEDHEE OB L2 IRE (4
7B, KRk 30 FEEEETEFTAM T D Feurrent DEEIRE)
B2 Rk 31 AEERFSCREBE S THEE S 7z Fmsy (72 h. ek 30 AEEERFEAM T
O Feurrent |2 Fmsy/Feurrent 2 iJ 724 D),
H3:  LEROBIREO T T, ARIOEHEHML CTHE S 7z 2015~2019 45 DO F k] o
I F LR U A 5 % % FEZ%SPR #5 L CHR I LT,
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HMEREM 10. BEEMRK. BEEEER. FRPUAFOEH

[ECHIC

ASREEDS 1 &G BT $HC BT D iata (5 Fn 2 4 8 H 20~21 A BAf#) I2kB\ T,
R EE OB ROKER | T PRHILAIZR . I K ONERTHIRE RIZHOW T, SO &R
FEAM S SRACHE S < FEEUEIC MB35 Z L3R bz, £z, 2021 RIS 5 4
o4 7,000 -, 8,000 k>, 9,000 h>, 10,000 F> & LTHEHEL, B% 0~1.0
DOFIFAT 0.1 L& L THERN O EBEEER AL LRIZHEORFEZITH 2 LBRkD L
iz,

AEEFCIX, F3 AFE O GPRREMRE R LD & AR OS2 8 L, )iz,
R U 7o B AR PEBARAUT I D S W HUL R, JKYEZR, Jo L OVAEE FERLRI 2R 2 1T JE R B
RECTHWIEFE L RO FIEEAWTHHRE LR E R L, £, BFHLEZZ2h S
DFAFN IS FPRFUFER 2R Uiz, FER TN VLTI, 2021 Fa#H 5 5 4
MoaEE% 7,000 ko, 8000 ki, 9,000 ~>, 10,000 b NZ[EE L7=HAEORED
1To7,

RE 31 4E 4 HICBIESN-IFZe B 5% TORRIT., SO RH OB 2 CERk
30 FFEOEFFHM OFER) 12H-S<, Zhuaxt L, ARG RO 9 2 B IR R 134 2
FEEFHHIC L 2D TH D, REOBHEFITIL, Fak 30 FEOEWFAMIZ LT,
BRGNS AL DR 2 A 2 TN D,

BEERBR
ARBHEOFAERBRRE LT, FIEEESECIIRy r— - A7 0 v 78 (HSH) OF
AFERIRR OB ASREEIN TN D, BRI/ T X —ZHEE IS 1T/ k2R L,
AEO THNEIC KT 2 BB O ZICA CHHEEBE LT VA LT, 20
FAEERRRIZOWT, F OB IRFHmAS RIS & 1980~2017 A HEOMAE (NARE
) EBRBEERNTART A—Z 2T H LI-fERE TR LUK 10-1 12R3, BHL
B DR Yy r— 27 4 v 7 OHE (TRONRTA—F a) BIOruR (TRDO/NZ
A—Hb) ITEFRIEIFEE DL RNl Ry lr— A7 4 v 7 OPriua bl EOBIARET
RN LN MARIZ 614 B R THD CEFRTOBRATIX 617 B R).,

Rz FAEFERR ST LIRES H L FHBY a b S.D.
R S®mE | Ky r— -
(T ZKSK 2T g o T L ST L 1.805 | 341,742 | 0.812
- A
. = o
A 8] D B A s e/ L 48 1.797 | 341,743 | 0.799
T A e

ZZT, ali HS o £ TOHAFEMBOMEE, b ITHS O 7o 8 faE (Fy)
TH D,

ARRBEOFAERRICI W TIL, BlARELIMAE L OMIZRWEROBBRR RO, Uy

56



FRA-SA2020-SC03-1

S —RUEAPEIAR (RIR) BL O — ko« L MRIEAEREMH (BH ) TR RN
RNz, HS L RIEL, BH O T NTIZBWTRIEFR LEXHEE SN D (KA
2, &A1, 72720, HS BT i S BLIIEEDR IS e W B I B O R R EICRE TE
Do ZDI, ARBEOFAFERMBRE LTI HS BN LT D LTS5, fsb)s
BNV, /b FIEE AWIZGE O B MEHEE 2 W54 £ 0 b EAR#D
TEWEILYE (AICe) 1I/hEL< 7D (lild# 10-1), HS BUCKIT DRZEDOREN N L v KB
FOHCHEZ 7 v b (2 10-2) 1XEFmT (U FiE2 2019) LRk CTH -7z, L TIiE
2> (2019) 1%, FEEOHCHMBIZAE TH o2, 20 H AR OA B ML 1988 4k
BELARTO MRS - BlAEHEBEOHEEMICRE IKFLTE Y, 1989 FERBELIBDOEZZET
B CHBIERH S e ol s L T b, 207z, Ao FAERRROEHICES
WTHIRZAED B CHBIIB R L7220 o7z,

EEEEEE & BIRKEE

Wk 31 FEOMFERE B EE Tl ARHEO HIEEHEEEZREL T MSY ZFEB o8 AR
(SBmsy) | BRAVE BLELHEMHZE L1 C MSY @ 60% 2S5 58 fa 5 (SB0.6msy) | ZEJf/KHEZRLL
T MSY ® 10%235 515810 5 (SBO.1msy) & WD ZEMRRSIL TN D, 4F0 2 4 D& R
PR R A N T I D O Z FE L-fE R4 FEB LW # 10-2 (2R,

S IH H il e
ER=x=s:l B RFH A E R (MSY) 23284 58 E
.| 382F kv
FEVEMEZR (SBmsy)
PLMMRER | e || MSY 0 6%k B AR
CPRCSLA) | proepe (SBO.6msy)
2R MSY @ 10% O ifa 5 & 73 15 H i 5 Bl M &
s 25 T kv
IKHEZE (SB0.1msy)
ER=x=s:] BRFReEPER (MSY) 2 EH T 5 H AR
. 380 T kv
FUEER (SBmsy)
sEoEgE | RAEE LT MSY @ 60% O i & 23 15 b 2 Bl &
FEUEfESR (SB0.6msy)
2R MSY @ 10% O ifa 5 & 73 15 H i 5 Bl M &
s 25 T~
IKHEZE (SB0.1msy)

H RS HLAEE 22 & 70 D SBmsy 13, Tk 31 A DORFZEREBE 3842 L ARk I, SRR

(8.194F) D B0 fEDHEHD Y 2 o L—3 3 UMM 2 FHRIRIE & 8 L, EHARIRREIC BT

D EH BN R AL SN D FAE% Fmsy, <O Fmsy Tifij L= 854 O R IE T

BlfEA SBmsy & LTHH L, ¥ 2 b—3 g X3S 2 G RIc LS =

W L7 pE AR (RR) & vz, W@ T, 2013~2019 FifHAD F EOF
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BIPEENC IS, ok 31D EREBI B R TRV RIER T, YFFO LT 5 4, 2013~
2017 D F AEOFEEBIEIC SN T2, SRIOFEFHICE T HEUT 5 F1E 2015~
2019 R TH 5, 2015~2019 Fifll D F EOFHERIFEII RS < JEIRFE (i 2R 10-3)
X & <IUT T ROBHEIMINA, KRBEEZ XIS & T HREORM A D & mlnd F 2
Bl Lo TRE S B REA ki < & 135 28 B, Rk 31 EOF e SE R TH
WEBIRR L H k&< D (i 10-3), Z D), ARIOFEHITH VLTI, k314
DO FERBISR BRI ZE D% 2 45y DT — X 2B L 7= 2013~2019 4R D F E O A1 T
PNHEAS S EBIREEZ WD Z & & Lz, BUROFER (F2015-2019%) & LT, Z OEPER
T T 2015~2019 i 0O FEOF R SELIE & [F U4 5 2 % F 6% %SPR #H L C
ROTAE, IEY) IR EIL 2015~2019 RO FEEE W, v ab—va VICH
W2 Z DD EY RT A — 2O E IR E 10-4 TR LT,

iz 2 F EEZE 21256 O EREEICK T 28l E. BIOZUTxhd 2 4 a e &
DI 2 A /21X 10-4 12”7

RN AL S LD SBmsy O HHMEIT AL 31 DO FEMEBESHER L 1ZIFED D
720N 380 T b o Td o 7o, HH S A7 IRAVE AL VE(E 22 (SB0.6msy) & A&k HEZ (SBO.1msy)
HLENENHMARE 171 T R & 25 F T, Pk 31 FOMSEBESHE COR L IZITED
S7EMmoT,

#wE7Ov bk

FOHT S 7z B PRI VE(EZE (SBmsy) & £ ORFOIMEIE Fmsy & L < [Xifa#EE4S Umsy
BIHMEC LI 7ay MEENEARER 10-5 1R T, AR &L (F H)
1% 2017, 2019 I MSY 2 EHLT LI F 4 TEl> Tz L i S s, £ fEs|
A (U) ZEUECT D & 2015 AR KO 2017 AR ILIREIC MSY & 5 % % kA o]
STWE SR SN S, BARITEMMICRKOTHEZFEMESR (SBmsy) % FlEl-> T
Do

RESERAE

WA PRI, BARE B VEER DL RIS E AR - M CX DA R L T, Bl
AR LTRETE (F) S5 ED AL — L Thsh, [TAESIHHEIE I OABC BEDT
D OFEARFEER ) 2B 5 1 REROEHHAICIE, Bl &N RVEIEEHREZ FEl 5 & 44
HOKHER £ CHEMANCIETL 2 T2 & &b, LD ERE 725 Fmsy ([SIX L2455k B
ARUDLOEER LTS, MR 10-6 (213 L L TLRHE B % 08 & LA %a R
L7,

FF A
(1) FFRTHIORE
B L7 AR PERAMR I L OIS E BRI R 2 -V CORER RIS R 2 8 L7, kT
BTN 2 4 B RAEAR CHEE L 72 2019 FIAMIOERE) S, 24— MEHE A 2020~2051
R CHIE S, FERTHNCB T DMA R, FEOBAEND TSNS E% BT
U 72 B PERRAN O 5 2 7o MMABED AHEEM L LT RHBUER M IZHE O RRZEZRUE L
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10,000 [l DL Y I U FHHE 21T - 72, 7272 L., 2020 4Fifadl (2018 4EALEE) & 2021 4EifH (2019
FEAREE) OIMARIL, TNZNFHEMAEIC L DIMAEEEME, 0 A0S FEHEM 1
A OBRERHEEMENAE . BAERRTHARNOHESNDIIMAR LY & KIEICS
WEEZ B ADHTow, 2020 Al (2018 EALEE) OO 2014 FiAM] (2012 FALEE)
DOINAE: L [RME, 2021 4] (2019 F=4REE) O BT 2008 4Eifll] (2006 45k#E) & 2014
R (2012 4EAREE) OIMAROEHME L Uiz, Sl e g r 8 22 ani-\v, /-,
2020 4Eifalfl O ET TAC 5B Th D 6.7 T bk Lz, BUkoifa#E (F2015-2019%)
X, EHEEMEER A U L R UEZ V2, 2021 AR DL O (21, i
FIZTFR SN PHAEL S &I ERBAZE CED b DI Z e, FHRICH,
eI, MRER 9 RIS,

(2) 2021 FfEH O T HIfE
2021 FEIHIC Pl SN DB AT, WMo R LEH T 6 RAE BILEE 2 TRl |
W) 121 T b & RIAENTZ, L7223 T 2021 R o Jfa £ 1%, H M) (RS FRL v
ERMCTHDZ LN, BARIDS UTAEEZRE L y(SBY)xBFmsy & L TR L7z, 22T
2021 A O p(SBt) 1T g E AR L ONABC HE DO DA 128175 1 RE
JROBEBHANCEKSE, FRUTKY 066 LEHHEINT,
_ SBt - SBban
VOB = S e = By
FET Ui BRI RIS & U Sz 2021 Ao E it R p 2 1.0 & LT
BAICIE88 T R, A0S L LEHAICITTLIT R Thotz,
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2021 FEE o B A E (TRPESE) 121 F R

2021 i o BUR O EEC
HH kB x5kt
(Frv) (F/IF2015-2019)

2021 i o
RS (%)

T OMOTTHR (REEFERARICTRLR D p 2 LIZSE

B=1.0 8.8 0.67 4
B=0.8 7.1 0.53 3
B=0.6 5.3 0.40 3
B=0.4 36 0.27 2
B=0.2 1.8 0.13 1
=0 0 0 0
F2015-2019* 12.9 1.00 6

F2015-2019* |3, 50 2 4F EE & IR AT R S (S ol L 72 F2015-2019 & IR 72 5, F2015-
2019 [ Rk 31 4 DORFFEREBE £33 T MSY & ELELHEE O G W 72 B SR D T C 2015~
2019 i O FAEOFHB M & [ Ui e % 5 2 5 F HEZ%SPR #iH L CTRO7-H D
TV, F2015-2019* (X4 [El> MSY & B EIEAE 0O T V72RO T T 2015~2019 4F
WO FAEOFEEBIELE & 7 Ui %2 52 5 FIEZ%SPR A L CTRO-LDOTH D,

(3) 2022 FF-if I LARE 0> T RIfiE

BT L 72 g LR RIS < R RIR 2 R TR ORE R A Ml 2 X 10-7 36 LUl 2 &
10-5 (2R, MAEE IR LS < S H 2 10 AERIHEe: L7254, 2031 A o Bl fa o
FTUEIL B & 1.0 & L7=8E121% 182 F b o (B0%(E#H K[ 117 F~265 T~ ) TH Y |
B#A 08 & LIHEEITIL19 T o (BOWEHIXMIL 127 T~292 T hv) ThHD, 727ZL B
0 & LA THLRAREIT Y309 T > (B0%(EHHXMIX 195 T h>~449 F L) T
bHY . TR BEEFEEERE FREIDHRIT 20%Th 5, RAEHEEERE LES
MERITP 2 1.0 & LIZEAITIT46%, P& 0.8 & LIAICIZEI% TH Y, 2fkERE |
0] % e 134 C OEE PRI IZ V)T 100% & 72 - 72,

T PR R R EE D E B &Mk L7256, Bl BRI R 2 50%LL L%
T ER AL, B 1.0 £721208 & LI2SHAR LOBIROEE (F2015-2019%) T
DS % kot L 72 35-51213 2051 4RI & 70 5 L TRl T, 7o, RAVEFEHE(E 2
50% LA EOfEERT EE B HIEIL, B &2 0~0.8 & LIZEAIC1E 2030 4FifiLIAT & 72 5 2 &
NTPRENT, RCHEEE 2B i LA TYH (B=0) ., BlfaE) BEEHLEME S 50%
UL EOMe=T kA% 1% 2035 i 7 D & Tl S iz,
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FERL TV TN AR

2031 4Fifa ] 80% 2031 N Bl BN LT O
HH DFL 15 X [H] B ERID MR (%)
(Fh) (Th>) | sBtarget % | sBlimit % | SBban %
ZOMDSHR (REEHERRIRICTRRL g2 AL E
p=1.0 182 | 117-265 2 46 100
p=0.8 199 |  127-292 3 57 100
B=0.6 219 | 138-322 4 69 100
p=0.4 244 | 153-358 7 81 100
p=0.2 273 | 171 -400 12 90 100
p=0 309 | 195-449 20 96 100
F2015-2019* 163 97 — 246 1 35 100
BREL CODAFEENM: AR
BN E NS 50% L) EOMEFR T ERIDE
SBtarget 42 SBlimit 2 SBhan %
ZOMOIGTER (FREEHHREITRLRD B 2EH LGS
p=1.0 2051 4 LIRE 2033 HE il 2019 4 jfaly
p=0.8 2051 4 LIRE 2030 4l 2019 4 jfaly
B=0.6 2047 4] 2029 4 ] 2019 4R ]
p=0.4 2041 4R ] 2027 4 4] 2019 4R ]
p=0.2 2038 4Fifa ] 2026 4Fifa ] 2019 4Fjfa ]
B=0 2035 4Fifa ] 2025 4Fifa ] 2019 4Fjfa ]
F2015-2019* 2051 “F-jfa i LURE 2037 ARl 2019 Aty

(4) 2021 6 5 R OJfERE% 7,000 ~>, 8000 ki, 9,000 ki, 10,000 k

ANTEE LT oA

AR T, iR 10-6~10-9 (TR L7z, 2021 4Rl 6 5 AEMHI[E E 9 2 i & 2 1
&5 B mED BRI ES, RAVEHAREER L LR DMK T Lz,

2031 4EEE I OB A RO TR B A LA ER 2 LRISHERIT, B &2 0 & LIZHBE

IX9~12%Th o7, [RAEHEEEE LY LRI HMRITP % 1.0 & L7SHE1T13 48~55%,
B#Z 08 & LG EITIL56~62%Th -7, FEFKERZ LRI HMERIT, TXTo 5 FHE
ERE R, TR COREEHBAIZICBNT100% THh -7,
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5| FAXAK

IFAM - B8 BE - TABZ - AEE5L (2019) “Fik 31 (2019) FEEA ST b o 4T AAMEL
R BE oo PR L VEE SR I B 9 2 WF gE BR B & B8 S &L http//wwwfra.affrc.go.jp
/shigen_hyoka/SCmeeting/2019-1/detail_suketou_n.pdf
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AT 2 A OB IEEEAM CHEE S 72 1980~2017 AEFREEDO AR UNAES) Bk
OHABRNOHETE LIdR v r— A7 ¢ v 7 BIFEpE MR, SRR ITH AR LA ED 90%
DEEND EHESNDIEHETH D,
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EEGEETTE)
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MK 10-4. EERIEVEMSR & A inp e &R o Bk

PR TR R = b— a3 BT 2 R RE T OB B3 2 A MR g & o SF ¥ E
L. ENTNOEHLEMEOMNERIRE RT, REFITETREMIZ L 0 HEE S Bl
BLER L OBRE, SEERITIRE T 2 HEAEM RIS  EEEHAIZ (B=0.8)
THIEZAT - 125 B ORI C OB R & EEREEOHRBO—FITh 5,
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MR 10-5. BB S AT i R E I B0 2 EHULEE 2 JEEIC L s 7'e b
B (X 4a) (3R FrpiEEER (MSY) 2B T 58l E (SBmsy) 3L UMSY %
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F. ORI RAE BRI R Sk 3 B R EE R 2 T h U, EX@)2s
e 2 LS Ui BRI R OB 2R L, T XI(b) Tidftih 2 s & LT,
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i 2[4 10-7. A IRRIRE Tk Pl GRE) S BUIROIEET (F2015-
2019%) T A SSITF A ORI (F)
KREMITEHME, #EETIE I 2 b —2 3 UREERD 90% 235 415 90% Pl X
. ML 3 Y DR TR OBIRTH D, Bl RO K ORI B RS B
F. SRR LR RS IIEROKER 2R, IREEIS O ORI
Umsy & 9, IS FERIIZRIT =08 & L7=HA DR REE /R LT-, 2020 i ohn
NEIE 2014 A O A& & R, 2021 A O A &l 2008 -] & 2014 4
HOMAROYELE L Uiz, 2020 FHOfERIT TAC (6.7 T hy) & L7z,
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Fi R 10-1. FRAERERALR D MR R

P PE R L Sl bk fﬁ; a b SD. AlCc F—4%
5%

Ror— 2F 4wy BIN_FRE 4 1.797 341,743 0799 975 38
U Jr— N T il
Y AT N VY /N A i3
Ry e« A5 4w ENEcHERE 1.661 341,743 0.803 1047 38
Yy — FoNERHEE 1.715  5.90x10% 0.801 1047 38
NR— R RN BNERHEE E 1826 1.09x10% 0.799 1047 38

HESE 2 A ERAR A KFELE Lic, SDATMADIEL XD KRE &2 H b THEE T, Xk
FRFZEDIERE(RZ  (Standard Deviation, ¥ —IEFRZEDNHIR) TH D,

1.797 1.58x10 0.799 975 38

1.797 2.77x10  0.799 975 38

fEF 10-2.  BEHIEEZRICK T 2 FERRED & & OFEH B E BEN P> T25E
ARE LT P B (SBO) (oxi3 2k, P&, %SPR LR L 7 JAEE, JRER,
F2015-2019* (11 1) IZKT 2 NEOLOREMR, B EXOMSY & FEBL L EEIZBIT D 4F
LR (Fmsy)

o - Bk SBO = AR RMETE M BhE
B ' (FrY) SF5%k (FRY) ®SPR) %= ok
HREE MSY ZSHT 5 380 0.53 44 60 0.07 1.01
FEUEfE S HlfaE (SBmsy) ' ' '
R E MSY D 60%D jfafE & A3 15
e N 171 0.24 27 52 0.09 1.36
FEME(E R HALH B (SB0.6msy)
MSY @ 10%D a1 A3 5
UK UER B 25 0.03 4 48 0.10 158
T LBl (SBO.1msy)
MSY 5L ( 2%, 3%, 4%, 5 %, 6 7%, 7 7%, 8 7%, 9 7%, 10+7%)
I A IEET
= (0.02,0.03,0.07,0.11, 0.13, 0.14, 0.15, 0.13, 0.13)
(Fmsy)

E 1 A2 FEEFEFMIC S < 2013~2019 Ef O S1) F ORIREK D T ¢ 2015~2019
O FAEOFEEREAE & R CifETE 2 5 2 5 F EZ2%SPR #5 L TR O 7l
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£ 10-3. R

2013-20194F 2013-2017
s [amomy |09 ;‘%ﬁﬂ@ﬂ?i’;ﬁ
EHER DY
Gi1) (2)

2 0.14 0.12 0.18
3 0.26 0.24 0.36
4 0.51 0.50 0.60
5 0.81 0.75 0.81
6 0.99 0.63 1.15
7 1.05 0.48 1.24
8 1.18 1.13 1.31
9 1.00 1.00 1.00
10 1.00 1.00 1.00

1 ARl MSY & BLLHEE O T HTES L O THICH U - IRER
TE 2 YRR 31 AE DOBFZEREEI 23 42 T MSY & BIILVE(E O FHE IV B L7 3R R

MR 10-4. MSY BFHILEMOFH I L ORI TRV AT A =4

. HARFEL e %iig;(g) yﬁj{;g@ PR F2015-2019*
3 ; (1 2) (1 3)
(1)
2 0.30 0.00 134 08 0.14 0.02
3 0.25 0.00 229 187 0.26 0.03
4 0.25 0.31 326 284 0.51 0.07
5 0.25 0.89 425 380 0.81 0.10
6 0.25 0.99 485 455 0.99 0.13
7 0.25 1.00 545 505 1.05 0.14
8 0.25 1.00 570 574 1.18 0.15
9 0.25 1.00 578 605 1.00 0.13
10+ 0.25 1.00 688 680 1.00 0.13

1 1 : 2015~2019 4Fifa ] O JIEN) DR E

T2 0 A0 2 AR EIRRTAm AL B 3 < 2013~2019 AR D A F DR R

30 1 2 OFFRFED T C 2015~2019 FiE 0 FEOFEREE & F CiREEx 52 5
F {5 % %SPR #5 L TR 72 fE
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FRA-SA2020-SC03-1

BAag) AEEHAEER (@ . RAFHEEER (b) % LRSS
2020 FERMIOMEREIT TAC (6.7 T ho) & L. 2021 S0 & IS ARSI L S
B Ll

(a) BlfaEs A EEE ALY E R & LA 2 feR

(%)
B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 0 0 0 0 0 1 1 2 | 12 | 24
0.9 0 0 0 0 0 0 0 0 0 0 1 1 2] 16 | 31
0.8 0 0 0 0 0 0 0 0 0 1 1 2 3] 21| 39
0.7 0 0 0 0 0 0 0 0 0 1 1 2 3| 27 | 49
0.6 0 0 0 0 0 0 0 0 0 1 2 3 4| 35| 59
0.5 0 0 0 0 0 0 0 0 1 1 2 4 6| 43| 69
0.4 0 0 0 0 0 0 0 0 1 1 3 5 7| 53| 78
0.3 0 0 0 0 0 0 0 0 1 2 3 6| 10 | 61 | 86
0.2 0 0 0 0 0 0 0 0 1 2 4 8 12| 70 | 91
0.1 0 0 0 0 0 0 0 1 1 3 6] 10| 16 | 78 | 96
0 0 0 0 0 0 0 0 1 2 5] 71 13 ] 20 | 86 | 98

(b) e B R B e I 5 Tk

(%)
B 2019 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 2 | 12| 22| 25| 31 | 37 | 43| 46 | 70 | 82
0.9 0 0 0 0 0 2 | 14| 24| 28| 35| 42 | 48 | 51 | 76 | 87
0.8 0 0 0 0 0 3| 16| 28| 32| 39 | 48 | 53 | 57 | 82 | 92
0.7 0 0 0 0 0 3| 18| 31| 36| 44| 53 | 59 | 63 | 87 | 95
0.6 0 0 0 0 0 41 21| 35| 41 ) 49| 59 | 65| 69 | 91 | 97
0.5 0 0 0 0 0 6| 25| 39| 46 | 55 | 65| 71 | 75 | 94 | 99
0.4 0 0 0 0 0 71 29| 45| 52 | 61| 71| 76 | 81 | 97 | 99
0.3 0 0 0 0 0] 10| 35| 50| 57 | 67 | 77| 82 | 86 | 98 | 100
0.2 0 0 0 0 0| 14| 42 | 58 | 64 | 73 | 82 | 87 | 90 | 99 | 100
0.1 0 0 0 0 0| 21| 50| 66 | 70 | 79 | 87 | 91 | 93 | 100 | 100
0 0 0 0 0 0] 32 ] 60| 73| 78| 8 | 91| 94 | 96 | 100 | 100
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MREF 105 (FeZ) . FRko#fE (o BIORESR (d) OFHEOHR
2020 S OERIL TAC (6.7 T h) & L. 2021 il & i B I 22
KDL LT,

(c) HAAaEDFLHE
(Fr>)

B | 2019] 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 56| 92| 121] 119| 131| 144| 146| 152| 154 160| 168| 175| 182| 246| 299
0.9 56| 92| 121| 120 132| 146] 149| 156| 158 165| 174| 182] 190| 267| 330
0.8 56| 92| 121| 120 134| 149| 152| 159| 163| 170| 181] 190| 199| 291| 364
0.7 56| 92| 121| 121] 135 151| 155| 163| 168 176| 188| 198 209| 318 399
0.6 56| 92| 121| 122| 137| 154] 159 168 173| 182 196 208| 219 347| 437
0.5 56| 92| 121| 123| 139| 156| 162| 172| 178 189| 204| 217| 231| 380| 477
0.4 56| 92| 121| 124| 140 159| 166| 177| 184| 197| 213| 228 244| 415| 518
0.3 56| 92| 121 125] 142| 162| 170] 182] 191| 204| 223| 240| 258| 454| 560
0.2 56| 92| 121| 126] 144| 165| 174| 188| 198| 213| 233| 253| 273| 496| 603
0.1 56| 92| 121| 127| 146| 168| 179| 194| 205 222| 245| 267| 290| 541 648
0 56| 92| 121| 127] 148| 171| 184| 200] 213| 232| 257| 282| 309| 589

(d) s> FEfiE
(Fr¥)

B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 52| 6.7] 88| 93| 115 13.9] 14.1] 15.0| 15.6| 16.4| 17.7| 18.6] 19.5| 28.0| 34.4
0.9 52| 6.7 7.9 85| 10.7] 13.0] 13.2| 14.2| 14.8| 15.6] 16.9| 17.8] 18.7| 27.7| 345
0.8 52| 6.7 71| 7.7 9.8| 12.0] 12.2] 13.2| 13.8| 14.6] 15.9| 16.8| 17.8| 27.1] 34.0
0.7 52| 6.7] 6.2] 6.9 8.8 10.9] 11.2{ 12.1| 12.7) 13.5| 14.7| 15.7| 16.6] 26.1] 32.9
0.6 52| 6.7] 53] 6.00 7.8/ 9.7] 10.0] 10.9] 11.5] 12.2| 13.4| 14.3] 15.2] 24.7| 31.0
0.5 52| 6.7/ 45 51 6.7/ 84| 87 95| 10.1] 10.8] 11.8| 12.7| 13.5] 22.6] 28.3
0.4 52| 6.7] 36| 42 55 70 73 80 85 9.1 10.0f 10.8] 11.6] 19.9] 24.7
0.3 52| 6.7] 27 32| 43| 55 57 63 6.7 72 79 86/ 93| 164 20.1
0.2 52| 6.7 18] 22| 29| 38 40 44 47 51 56| 6.1 6.6 12.0 145
0.1 52| 6.7 09 11| 15 20 21 23 25 27 30 32 35 65 78
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1l J& 3% 10-6.
HPHT 01 HALE L THAENSEHAEMERAL LB DR

FRA-SA2020-SC03-1

2021 NG 5 FERIOEESE 7,000 hE LTEEL, BE 0~1.0 O

TAC (6.7 T h2) & L. 2026 FFifdl7 & S EBMIAIRIC L D L LT,

(2) BlfaE) BARE PR 2 a2 e

2020 “Fifa o gE

(%)
B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 0 0 0 0 1 1 2 3] 15| 26
0.9 0 0 0 0 0 0 0 0 0 1 1 2 3| 19| 33
0.8 0 0 0 0 0 0 0 0 0 1 1 2 3] 23| 41
0.7 0 0 0 0 0 0 0 0 1 1 1 5 4| 29 | 50
0.6 0 0 0 0 0 0 0 0 1 1 2 3 5] 36 | 59
0.5 0 0 0 0 0 0 0 0 1 1 2 4 6| 43| 69
0.4 0 0 0 0 0 0 0 0 1 1 2 4 6 | 50 | 77
0.3 0 0 0 0 0 0 0 0 1 1 2 5 8 | 57 | 84
0.2 0 0 0 0 0 0 0 0 1 1 3 5 9] 65| 90
0.1 0 0 0 0 0 0 0 0 1 2 3 6| 11| 72| 94
0 0 0 0 0 0 0 0 0 1 2 4 71 12| 78 | 97

() HURAIR R ISR 2 L[ e

(%)
B 12019 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 4| 23| 39| 38| 40| 47 | 51 | 55 | 74 | 84
0.9 0 0 0 0 0 41 23| 39| 39| 43| 50 | 5 | 59 | 79 | 89
0.8 0 0 0 0 0 4| 23| 39| 40| 45| 53 | 59 | 62 | 84 | 92
0.7 0 0 0 0 0 4 | 23| 39| 42| 48 | 56 | 62 | 66 | 88 | 95
0.6 0 0 0 0 0 41 23| 39| 44| 50| 60 | 65| 70 | 91 | 97
0.5 0 0 0 0 0 4] 23| 39| 45| 53 | 63 | 69 | 73| 94 | 99
0.4 0 0 0 0 0 4| 23| 39| 47 | 56 | 67 | 72 | 77 | 9% | 99
0.3 0 0 0 0 0 4 23| 39| 48| 59 | 70 | 76 | 81 | 98 | 100
0.2 0 0 0 0 0 41 23| 39| 50| 62| 73| 79| 84 | 99 | 100
0.1 0 0 0 0 0 4| 23| 39| 52| 64| 76| 82 | 86 | 99 | 100
0 0 0 0 0 0 4| 23| 39| 53| 67| 79| 8 | 89 |100 | 100
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fiEZ 10-6 (fex) . 2021 it 5 FEfM o2 7000 R e LCHEEL, B &
0~1.0 OHPAT 0.1 Bz LA DOfROH AR (o) BLOVER (d) OFLEOH
B

2020 fEif DR TAC (6.7 T ho) & L. 2026 4Eifadifis b S B AIRIC L 5
L LT,

(c) HfEDELHHE
(Fhry)

B | 2019| 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 56| 92| 121] 121] 135] 152| 160| 172| 169| 172| 179| 188] 197| 260| 310
0.9 56| 92| 121] 121| 135] 152| 160| 172| 171 175| 183| 193] 202| 280 339
0.8 56| 92| 121| 121| 135| 152| 160| 172| 172| 17v8| 188 198 208 301 370
0.7 56| 92| 121] 121] 135 152| 160| 172| 174| 181| 192| 203| 215| 324| 403
0.6 56| 92| 121| 121] 135 152| 160| 172| 176| 184| 196] 209| 222| 349| 438
0.5 56| 92| 121] 121] 135 152] 160| 172| 178| 187 201| 215] 229| 377| 475
0.4 56| 92| 121| 121] 135 152| 160| 172] 179 191| 206| 221| 236| 406] 513
0.3 56| 92| 121| 121] 135 152| 160| 172] 181| 194| 211] 227| 244| 438| 553
0.2 56| 92| 121| 121] 135 152| 160| 172] 183| 198| 216| 234| 253| 473| 595
0.1 56| 92| 121| 121] 135 152| 160| 172| 185 201| 222| 241| 262| 510 639
0 56/ 92| 121] 121] 135 152| 160| 172| 187| 205] 227 249] 271] 550

(d) e RO E
(Fhry)

B | 2019] 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 52| 67| 70/ 7.0 7.0 7.0] 7.0[ 18.3] 18.1| 18.4| 19.5| 20.5| 21.6] 29.7| 35.7
0.9 52| 6.7 70/ 7.0/ 7.0 70| 7.0f 16.6| 16.6| 17.0] 18.2| 19.2| 20.3| 29.1] 354
0.8 52| 6.7 7.0/ 7.0 7.0/ 7.00 7.0f 14.8] 15.0f 15.6/ 16.8| 17.8] 18.8] 28.1| 34.6
0.7 52| 6.7/ 70/ 7.0/ 7.0 70| 7.0f 13.0| 13.4] 14.0{ 15.2| 16.1] 17.2| 26.7| 33.2
0.6 52| 6.7/ 70| 7.0/ 7.0 70| 7.0 11.2| 11.7) 12.4| 135| 14.4| 154| 24.8| 31.1
0.5 52| 6.7/ 70/ 7.0 7.0/ 70/ 70{ 94| 10.0] 10.6] 11.6] 12.5| 13.4| 22.4] 28.2
0.4 52| 6.7/ 70/ 70 70/ 70/ 70[ 76| 81 87 9.6 104 11.2| 195 244
0.3 52| 6.7 70 70 70 70 70[ 57 62 6.7 75 81 8.7 158 19.8
0.2 52| 6.7/ 70/ 70/ 70 70 70 38 42 46/ 51| 56| 6.1 114| 143
0.1 52| 6.7 70 70 7.0/ 7.0 7.0 19 22 24 27 29 32 62 17
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% 10-7. 2021 A D 5 FOE#EL 8,000 F& LTEEL, & 0~1.0 @
HPHT 0.1 B L L CHARNSEHILEMERE L LR DR 2020 4 oo &%
TAC (6.7 T h>) & L. 2026 4fallim O EEHHIRIC L gL LT,

(2) BlfaE) BARE PR 2 L 2 e

(%)
B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 0 0 0 0 1 1 2 3] 14| 26
0.9 0 0 0 0 0 0 0 0 0 1 1 2 3| 18 | 33
0.8 0 0 0 0 0 0 0 0 0 1 1 2 3] 23 | 40
0.7 0 0 0 0 0 0 0 0 0 1 1 2 4| 28 | 49
0.6 0 0 0 0 0 0 0 0 0 1 1 3 4 | 34| 58
0.5 0 0 0 0 0 0 0 0 1 1 2 3 5| 41| 68
0.4 0 0 0 0 0 0 0 0 1 1 2 4 6 | 49 | 77
0.3 0 0 0 0 0 0 0 0 1 1 2 4 7| 56 | 84
0.2 0 0 0 0 0 0 0 0 1 1 3 5 8] 63| 90
0.1 0 0 0 0 0 0 0 0 1 1 3 6] 10| 71| 94
0 0 0 0 0 0 0 0 0 1 2 4 7 11 | 77| 97

() SRR ISR 2 L5 e

(%)
B 12019 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 3] 20| 35| 35| 38 | 44| 49| 53 | 73 | 84
0.9 0 0 0 0 0 3| 20| 35| 36 | 40 | 48 | 52 | 57 | 78 | 88
0.8 0 0 0 0 0 3] 20| 35| 38| 43| 51| 56 | 60 | 83 | 92
0.7 0 0 0 0 0 3| 20| 35| 39| 45| 54| 60 | 64 | 87 | 95
0.6 0 0 0 0 0 3| 20| 35| 40| 48 | 57 | 63 | 68 | 91 | 97
0.5 0 0 0 0 0 3] 20| 35| 42| 50 | 61 | 67 | 71 | 93 | 98
0.4 0 0 0 0 0 3| 20| 35| 44| 53| 64| 70| 75| 9% | 99
0.3 0 0 0 0 0 3| 20 ) 35| 45| 56 | 67| 74| 79 | 97 | 100
0.2 0 0 0 0 0 3| 20| 35| 47 | 59| 71| 77 | 82 | 98 | 100
0.1 0 0 0 0 0 3] 20| 35| 48 | 62| 74| 80 | 8 | 99 | 100
0 0 0 0 0 0 3] 20 35| 50| 64| 77 | 83 | 87 |100 | 100
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MRF 10-7 (Fe) . 2021 4Rl o 5 fEROIfEL 8,000 o & LTHEEL, P& 0
~1.0 OHFPAT 0.1 HfL &L L72GAa0fkoBiMaE (o) BLOaER (d) O FHEOH
B 2020 i O ERIT TAC (6.7 T hv) & L. 2026 A=0fMH O IS E BRI RIC &
LHifgEL L,

(c) HAEOLHHE
(F k)

B | 2019] 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 56| 92| 121] 120 133] 149| 157| 168| 166 169| 177| 185 193] 257| 307
0.9 56| 92| 121| 120 133]| 149| 157| 168| 167 172| 180| 190| 199| 276| 336
0.8 56/ 92| 121] 120 133] 149| 157| 168| 169| 175| 184| 194| 205| 297| 367
0.7 56/ 92| 121| 120 133] 149| 157| 168 171| 178| 189 200| 211] 320 400
0.6 56| 92| 121| 120| 133| 149| 157| 168| 172| 181| 193] 205| 217| 344| 435
0.5 56| 92| 121| 120 133] 149| 157| 168| 174| 184 198 211 224| 371 472
0.4 56| 92| 121| 120| 133| 149| 157| 168| 176| 187| 202| 217| 232| 401} 511
0.3 56| 92| 121| 120] 133| 149| 157| 168| 177| 191| 207| 223| 240| 433| 551
0.2 56| 92| 121| 120| 133| 149| 157| 168| 179| 194| 212| 230| 248| 467/ 593
0.1 56| 92| 121| 120| 133| 149| 157| 168| 181| 198| 218| 237| 257| 504| 636
0 56| 92| 121| 120] 133| 149| 157| 168| 183| 201| 223| 244| 266| 543

(d) e O E
(Frv)

B | 2019] 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 52| 6.7/ 80| 80 8.0/ 80| 80 17.6] 17.5| 179 19.1] 20.1] 21.1| 29.3| 354
0.9 52| 6.7/ 80| 80 8.0 80| 80f 159| 16.1) 16.6| 17.8| 18.8| 19.8| 28.7| 35.2
0.8 52| 6.7/ 80| 80 8.0/ 80| 80 142| 146 152 16.4| 17.4| 18.4| 27.7| 344
0.7 52| 6.7/ 80| 80 8.0/ 80| 80f 125| 13.0) 13.7| 14.8| 15.8| 16.8| 26.3] 33.0
0.6 52| 6.7/ 80/ 80 80/ 80 80 10.8] 11.4] 12.1] 13.2| 14.1] 15.0] 24.5] 30.9
0.5 52| 6.7/ 80| 80 80/ 80/ 80[f 9.0f 9.7 10.4| 11.3| 12.2| 13.1] 22.1] 28.0
0.4 52| 6.7/ 80 80 80 80 80 73 79 85 94| 10.1] 10.9] 19.2] 243
0.3 52| 6.7/ 80/ 80 80 80 80/ 55 60 66/ 73 79 8.6 15.6] 19.7
0.2 52| 6.7/ 80/ 80/ 80 80 80 37 41 45 50f 55 6.0 11.3] 142
0.1 52| 6.7/ 80/ 80 80 80 80 18 21| 23 26| 28 31 61| 7.7
0 52| 6.7/ 80/ 80 8.0 80 80 0 0 0 0 0 0 0 0
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1l & 3% 10-8.
DOHFIPAT 0.1 HALE L THABNKSEHEAMER L La 5 iR

FRA-SA2020-SC03-1

2021 S 5 RIS 9,000 hE LTEEL, BE 0~1.0

TAC (6.7 T h2) & L. 2026 FFifdl7 & S EBHIAIRIC L D L LT,

(2) BlfaE) BARE PR 2 LE 2 e

2020 A O I

(%)
B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 0 0 0 0 0 1 1 2 | 13 ] 25
0.9 0 0 0 0 0 0 0 0 0 1 1 2 3| 17 | 32
0.8 0 0 0 0 0 0 0 0 0 1 1 2 3] 22| 39
0.7 0 0 0 0 0 0 0 0 0 1 1 2 3| 27 | 48
0.6 0 0 0 0 0 0 0 0 0 1 1 2 4 | 33 | 57
0.5 0 0 0 0 0 0 0 0 0 1 2 3 5| 40 | 67
0.4 0 0 0 0 0 0 0 0 1 1 2 3 5| 47| 76
0.3 0 0 0 0 0 0 0 0 1 1 2 4 6 | 55 | 83
0.2 0 0 0 0 0 0 0 0 1 1 2 4 7] 62 ] 89
0.1 0 0 0 0 0 0 0 0 1 1 3 5 9] 69 | 9
0 0 0 0 0 0 0 0 0 1 1 5] 6| 10| 76 | 97

() SRR ISR 2 L5 e

(%)
B 12019 2020] 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 3| 18| 32| 32| 36 | 42| 47 | 51 | 72 | 83
0.9 0 0 0 0 0 3| 18| 32| 33| 38| 45| 50 | 54 | 77 | 88
0.8 0 0 0 0 0 3| 18| 32| 35| 41| 48 | 54 | 58 | 82 | 92
0.7 0 0 0 0 0 3| 18| 32| 36| 43| 51 | 57 | 62 | 86 | 95
0.6 0 0 0 0 0 3| 18| 32 | 38| 45| 55 | 61 | 66 | 90 | 97
0.5 0 0 0 0 0 3] 18| 32| 39| 48 | 58 | 65| 69 | 93 | 98
0.4 0 0 0 0 0 3| 18| 32| 40| 50| 61 | 68 | 73 | 95 | 99
0.3 0 0 0 0 0 3| 18| 32| 42| 53 | 64| 71| 76 | 97 |100
0.2 0 0 0 0 0 3| 18| 32| 44| 56| 68 | 75| 80 | 98 | 100
0.1 0 0 0 0 0 3| 18| 32| 45| 58 | 71| 78 | 83 | 99 | 100
0 0 0 0 0 0 3] 18] 32| 46| 61| 74| 81 | 86 | 99 | 100
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MiRF 10-8 () . 2021 4Fifall7o 5 fERO@EL 9,000 ho & LTHEEL, P& 0
~1.0 OHFPAT 0.1 HfL &L L72GAa0fkoBiMaE (o) BLOaER (d) O FHEOH
B 2020 i O ERIT TAC (6.7 T hv) & L. 2026 A=0fMH O IS E BRI RIC &
LHifgEL L,

(c) HAEOLHHE
(F k)

B | 2019] 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 56| 92| 121] 119| 131] 147| 153| 164| 163| 166| 174| 182] 190] 254| 305
0.9 56| 92| 121| 119| 131| 147| 153| 164| 164| 169| 177| 186 195| 272| 333
0.8 56| 92| 121 119] 131] 147| 153| 164| 166] 172| 181| 191] 201| 293| 364
0.7 56/ 92| 121] 119 131 147| 153| 164| 167| 175| 185/ 196| 207| 315 398
0.6 56| 92| 121| 119| 131| 147| 153| 164| 169 178| 190| 201 213| 340] 433
0.5 56| 92| 121| 119| 131| 147| 153| 164| 171| 181 194| 207| 220| 366| 469
0.4 56| 92| 121| 119] 131| 147| 153| 164| 172| 184| 199| 213 227| 395 508
0.3 56| 92| 121| 119] 131| 147| 153| 164| 174| 187| 203| 219| 235| 427| 548
0.2 56| 92| 121| 119] 131] 147| 153| 164| 175 190| 208| 225| 243| 461} 590
0.1 56| 92| 121| 119] 131| 147| 153| 164| 177| 194| 214| 232| 252| 497 634
0 56| 92| 121| 119] 131| 147| 153| 164| 179 197| 219] 239| 261| 536

(d) e O E
(Frv)

B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 52| 6.7/ 9.0/ 9.0/ 9.0/ 9.0/ 9.0f 16.9| 17.0) 17.4| 18.6] 19.6] 20.6| 28.9] 35.1
0.9 52| 6.7/ 9.0/ 9.0/ 9.0/ 9.0/ 9.0f 15.3| 15.6) 16.2| 17.4| 18.3] 19.3] 28.2| 34.9
0.8 52| 6.7/ 9.0/ 9.0/ 9.0 90| 9.0f 13.6] 14.1) 14.8] 16.0| 16.9| 17.9] 27.3| 34.1
0.7 52| 6.7/ 9.0/ 9.0/ 9.0/ 9.0] 9.0f 12.0| 12.6| 13.3] 14.5| 15.4| 16.4| 25.9| 32.8
0.6 52| 6.7/ 9.0/ 9.0/ 9.0 90/ 9.0f 10.3| 11.0) 11.8] 12.8| 13.7| 14.7| 24.1] 30.7
0.5 52| 6.7/ 9.0/ 9.0/ 9.0/ 90/ 90{ 87 9.3 10.1] 11.1] 11.9] 12.8] 21.8] 27.9
0.4 52| 6.7f 9.00 9.00 9.0f 9.0/ 9.0f 7.0f 7.6/ 83 9.2 99| 10.7] 18.9] 24.2
0.3 52| 6.7/ 9.0/ 9.0, 9.0/ 9.0/ 90/ 53] 58 64 71 7.7 84| 154 19.6
0.2 52| 6.7] 9.0/ 9.0 9.00 9.0/ 9.0/ 35 4.0] 44 49 54| 58 111 141
0.1 52| 6.7/ 9.0/ 9.0/ 9.0 90 90/ 18 20 23 25 28 30 6.0 76
0 52| 6.7/ 9.0/ 9.0/ 9.00 9.0 9.0 0 0 0 0 0 0 0 0
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1 2 3% 10-9.
DOHFIPAT 0.1 HALE L THABNKSEHEAMER L La 5 iR

FRA-SA2020-SC03-1

2021 S 5 FERIOEE A 10,000 FE LTEEL, B%& 0~1.0

TAC (6.7 T h2) & L. 2026 FFifdl7 & S EBHIAIRIC L D L LT,

(@) HifafE) BIRE AR 4 LR D iR

2020 A O I

(%)
B | 2019] 2020| 2021| 2022 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041| 2051
1.0 0 0 0 0 0 0 0 0 0 0 1 1 2 | 13 ] 25
0.9 0 0 0 0 0 0 0 0 0 1 1 2 2 16 | 31
0.8 0 0 0 0 0 0 0 0 0 1 1 2 3] 21| 39
0.7 0 0 0 0 0 0 0 0 0 1 1 2 3| 26 | 48
0.6 0 0 0 0 0 0 0 0 0 1 1 2 4 | 32| 56
0.5 0 0 0 0 0 0 0 0 0 1 1 3 4 | 38| 66
0.4 0 0 0 0 0 0 0 0 0 1 2 3 5] 46 | 75
0.3 0 0 0 0 0 0 0 0 1 1 2 4 6 | 53 | 83
0.2 0 0 0 0 0 0 0 0 1 1 2 4 7] 61 | 89
0.1 0 0 0 0 0 0 0 0 1 1 2 5 8 | 68 | 93
0 0 0 0 0 0 0 0 0 1 1 5] D 9| 75| 96
() BRAIR R ISR A L5 e

(%)
B 12019 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2041 2051|
1.0 0 0 0 0 0 2| 16| 29| 30| 34| 39| 45| 48 | 71 | 83
0.9 0 0 0 0 0 2 | 16| 29| 31 | 36 | 43 | 48 | 52 | 76 | 87
0.8 0 0 0 0 0 2| 16| 29| 32| 38| 46 | 51 | 56 | 81 | 91
0.7 0 0 0 0 0 2| 16| 29| 34| 40| 49| 55 | 59 | 85 | 94
0.6 0 0 0 0 0 2| 16| 29 | 35| 43| 52 | 59 | 63 | 89 | 97
0.5 0 0 0 0 0 2| 16| 29| 36 | 45| 55| 62 | 67 | 92 | 98
0.4 0 0 0 0 0 2| 16| 29| 37 | 48| 59 | 66 | 70 | 95 | 99
0.3 0 0 0 0 0 2| 16 ) 29| 39| 50 | 62| 69 | 74 | 97 | 100
0.2 0 0 0 0 0 2| 16| 29| 40| 52| 65| 72 | 78 | 98 | 100
0.1 0 0 0 0 0 2 | 16| 29| 42 | 55| 68 | 75| 81 | 99 | 100
0 0 0 0 0 0 2| 16| 29| 43| 58| 72| 78 | 84 | 99 | 100
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iR # 10-9 (i) .

%

Ll L,

(c) BAEDVHE

FRA-SA2020-SC03-1

2021 i~ 5 R OREL 10,000 hE LTHEEL, B &
0~1.0 DOHPHT 0.1 WAL LizHa o kOBt (o) BIONAER (d) OFHHEDHE

2020 B OB EIT TAC (6.7 T F>) & L. 2026 Fifdl 7 & IS E BALRIZRIC X

(F k)

B | 2019] 2020| 2021] 2022| 2023| 2024] 2025| 2026 2027| 2028| 2029 2030| 2031| 2041] 2051
1.0 | 56| 92| 121] 118 129 144| 150| 160| 159 163| 171| 179 186| 250 302
09 | 56| 92| 121 118] 129 144| 150 160| 161| 166| 175 183| 191| 269| 331
08 | 56| 92| 121 118] 129 144| 150 160 162| 169| 178 188| 197| 289| 362
07 | 56| 92| 121 118] 129 144| 150 160 164| 171| 182 193] 203| 311] 395
06 | 56| 92| 121| 118] 129/ 144| 150 160 165 174| 186 198| 209| 335| 430
05| 56/ 92| 121] 118] 129 144| 150 160| 167| 177| 191| 203| 216 361] 466
0.4 | 56/ 92| 121 118] 129] 144| 150 160 169| 180| 195 209| 223| 390/ 505
03| 56/ 92| 121] 118] 129] 144| 150 160 170| 183| 200| 215| 230| 421| 545
02 | 56/ 92| 121 118] 129] 144| 150 160 172| 187| 204| 221| 238 454| 588
01| 56/ 92| 121 118] 129] 144| 150 160 173| 190| 209| 228| 246| 491 632
0 56/ 92| 121| 118] 129 144| 150 160 175| 193] 215 235/ 255| 529
(d) JEEEOFEE

(Frv)

B | 2019] 2020| 2021| 2022] 2023] 2024| 2025| 2026| 2027| 2028 2029] 2030] 2031| 2041] 2051
1.0 | 5.2| 6.7] 10.0] 10.0] 10.0] 10.0] 10.0] 16.2| 16.4| 17.0] 18.2| 19.1] 20.1| 28.4| 34.8
09 | 52| 6.7/ 10.0] 10.0] 10.0| 10.0| 10.0] 14.6| 15.1| 15.7| 16.9] 17.9| 18.9| 27.8| 34.6
08 | 5.2| 6.7] 10.0] 10.0] 10.0] 10.0| 10.0| 13.1| 13.6] 14.4| 15.6] 16.5| 17.5| 26.9] 33.8
07 | 52| 6.7 10.0] 10.0] 10.0| 10.0] 10.0] 115 12.2| 12.9] 14.1| 15.0| 16.0] 25.5| 32.5
06 | 52| 6.7 100 10.0] 10.0] 10.0] 10.0] 9.9 10.6] 11.4| 12,5 13.4| 14.3] 23.8] 305
05| 52| 6.7/ 100/ 10.0] 10.0| 10.0| 10.0] 8.3 9.0/ 9.8 10.8| 11.6] 12,5/ 215/ 27.7
04 | 52| 6.7/ 100 10.0] 10.0] 100 100| 6.7 74| 81| 89 9.7 104| 18.7| 24.1
03| 5.2/ 6.7/ 10.0] 100/ 10.0] 10.0] 10.0] 50 56| 6.2 6.9 75 8.2 15.2] 19.6
02 | 52| 6.7/ 10.0] 10.0/ 10.0] 10.0| 10.0] 3.4| 3.8 4.3 48 52| 57 110 14.1
01| 5.2/ 6.7 100 100/ 10.0] 10.0] 10.0] 17| 20| 22| 25 27 30/ 59/ 7.6
0 52| 6.7| 10.0] 10.0] 10.0] 100/ 12000 o of o o o o o o
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