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BEINTz, MIHEMFIL, MNLHY72R 5 =35 T CCSBT A v /3 —THEAK
ENDHF—LNZOEEEZITV, £ TCOIRE., FHiE, T —X 2554226
RTDHZEEHELRE L, 61T, AEERED ., FRXTA—FIZHE 1D
lEoTFr—42 Yy —2%FHL., RHIEETEMEEL TRETXETHD
E L7z, LLenns, W EMAFIT, FEOKRET (B X RIS
NFEREDDH L) ENRXTA—HOEFREZIT-> CHBHEEMEE KB LT
bt TOBMEIIERARE LTAREMHTHY . KREOBEEELDSIMNIM S 5
ETERWAREMER S D & Lz, £ Z CHGHEMZFIL, CDST—# 114
AU N—DETOWE, KGTFTROEEI 25k L TWD Z D, il
TR e fFioTCCDS T —X DA T = v 7 MOERZITHY Z L 2EIE L
2o SOHICHSEEMFRIL, 4 SBT ~OEGIEE T, ko2 A%
MM THZEAHMNE LETHBAZ ) —= T aAEDLEDLZ ENT
XL, CDS THIfE SN T2\ SBT DB OHEEITE T 5 ATHEMED &
Dl ERENE LT,

—a—U—=TJ RNiE, BEFEOFEEEFETL L0 3 LW FEEET
HIFMEWE T LRI EwmE X Lz, o2 —U—F 0 R
CDS DA TITETOEER R REEICELTHIE TS Z 1L TE =
W, TSEHEEHEAWET LS LAY vy N2 EA L LT,



60. ESC %, MHEMFEOHREE CTHRE I 72 BARR 72 5T AL O iz
TRHL., Zhaxzid AL,

(a)

(b)

(©)

TGHEE H AT, ST EFI S 3Lz X0 2006 4RI B S 4, 56 A
ENTEHLDOTHDH, ZOFEFHRE, FEINRETERL Y L RIF
IZZ WD SBT NI HFEL TW -2 & 2T 5 FTHHATH
S77, 2006 FELIE, EHAIIZNWL DD/ T A —X B HH DD
H, TORLCTAITY RAPEHINTE T, LHLRRL, BEZX
%< DRT A=A NEL o TWDE D, BHOBEANHEEE XLE DOl 7
272> TRV, BUEDFIETIIHEEMEIT D R E 7o A FEM: % Rk
LTV, RICZE DOARFEEMEZBEO TG EMEICER VAL E L
TH, TFEO IRV SBT FiEmiE 2B £ 2 UE, W hox
T A= Uiz & UCH MR T O JR BT /L S 72 VW AT BE
PSR,

L7=M-> T, SBTOEHICAERALRLD LT H1-0121%, BT ik
DEFENRTA—ZETHTHIFE L, RHEEELZIY AT F
EFEATV, BA UV AR—DIREEZRAET 5 N TE DL H1T5
VBN D Z NS Sz,

CCSBT @ CDS (%, &4 v/ X—DET OIS, KT K OE S %85
THEIOREIESNTEY, FHERIZINEZHV T CDS #isE & & i
B LA N—RREREEDOFER Y~ ) — 2R L 5, £F
R, 857 —% (LM A) % AT CDS #iEHE A
F v BfToTCND, BARTET —XOENE D X 5 ICHE L
RSN EWERT D Z L%, CDS DX B 72 DR EIZET 5
AIREMED B D, Bl 20X, A K OVEE T & CRisk S 4 5 A fif K OV R
SBT O & A4 T L I8EEH L, CDS @ H ADERN AL & & Ui A &
T A LITAEHEEZLND, TNHOHENRFECIZ/DZ &
TR TE VSO0 (HELUHEE IZFEATSGOY 78 v M@
TRWE) | WD T—F LU —RICRNDLET OB, K&
Wi UV — XD REROEENHE DFFRREL EIZh o T2 Ga8. 1
LSRR EDE ST LR DAL H D, & O —DDA[EEM &
LCIE, BHEHHO® VIZB W TIE#S 2 35 L SBT 07 — X INE
ke L. BN TKRET &7 SBT LA SBT & O ttRA2HEET 5
EREZOLND, FHUZKY, ZTOTFT =2V —XE CDS 5
SNOFEUDE L DRREFRTE=X ) VI THIENTX D,

FHRIX, CCSBT A NN—lC LB A Ty bezidhnn, HAM
BT — 2 IS D TREE D B % COS R AR L., T —2 &
CDS 7 —# D> ) — X DWW TR A2 IR ATV, S 572 53
BNMELRD LI RAERERET DL OBESN, 2L 5kl
WOEMME & A RMEZ T 5720, BB R E B TR B R CHmE T
HRETH D,

SBT MAL1C &) CDS IZ L - THIPE SV W AT HEME DS & B Ak 4 72 HE
DR SIILTWD, T7b b, () ERICBIT A%, (i) SBT Lo



LB RIEFR, (iii) CCSBT DI A /R — {2 L 50 KO (iv)
CCSBT A L /\—|{Z X% CDS B ICHER L TV W BIEZLECTH S,
BT — A PEREEOCARIERRICET HIHRITRMT 2 2 i3l
RWNHE DD, FEA L S—IZ L DIESE KN CDS DA CHE ST HS
ENTZA L R—=D SBTIZOWTEFEk L CW D AIEMEDR H 5, L
L7y s, HBHEEEICAREEEN D D 2 & 2B E 2, UCBEE
DOIFENRKRIBIZHE SN LTH, REBREEN VWG EITIT
fEBBRNEECTH D, TN LV b, TIGICHBT 5 RZED SBT AL
BARFET D5, AIEMICIRE S 2To SBT [Tk A2 257
% EUNH CDS DEMIAKILT 2 F0N L BEN EE XN D, BT
? CDS P Tlix, EEEM DO KBTFIZ oW IR TR A F TR
IR A IEE L TR ZEREH L -oTED, 20 IOREDR
WIS 2T - FIC L TBL Z EBREENTWS, HETOE
UIGIZ8B T DRI OBIAITIX, K¥0D SBT I RFF S LTV
Too AUN—DEFROIRNSBT #8522 L2 HIE Lihiss -
BB 7 1 7T A& Ehi L, kD720 SBT T3 L TIEBTERR
EAFEAT 2 ML —H v 7 ¢ EHORHZEBEMHTIE, 2oLk
BAEICB W TEIZR SN-EE SBT OESICHET I MEN S, KEE
T EOHEEMICET 21FMAe s ST &N TE 5,

X 5T ESC X, CCSBT A >/ 3—Zxt L., HiHM OE G BT HiEE
SBT (AVEHIRIEZ R TE 2, EikD 720 f) OFFIZRET D
7O T T T AEEN L, KREEFRCEOHEMIZE T 5 EHR 2
270071 7T LDA a—F KOG R A2 EHRICERET & 2
EERENE LT, AEEAETIET D70, CCSBT A /38—, £TO
SBTIZOWTHANADIRETIT /AL 2D F TEHBEMEL T XD
BEMTD LRI _RETHD, KEHIIHTL2H 50 DRE,
KOZEH LTEEZFART 5 FIECONTHHEERICRET X TH
Do

BEEH 9. B EFAEFHE R OE O ORSHAR H DR ERE OFE R D
L Ea—

9.1. BFAEB DR

61. CSIRO! |3 CCSBT-ESC/1909/08 # %% L 7=, 2018 - 19421 > Fx
T e NUIZEBWTCRENT ZMIRZEN KRS L7z SBT  (Akf 1,500 i
K . KOA—ART VT « R— R U o h—r DO~ 7 vl LFEENIHE
L72 SBT (F#infh 1,600 fEIA) 25 F KRR o 7V INE ST, A
YRR T TR ST T uE, IHERIRTF (9-4 A) I RIMF @
BRI~ A F % 20°C TIRE L=, 2 b DY F TR/ S — MIEBER
RECTRESIN, MBI D E T~ AT A 20°C THRESIND, 2017 - 184

loo7rvoy MIET 25 CCSBT & DIKIZEE



62.

63.

64.

65.

WO Y 7o TlE, Bl 7284 L DNA ZhiH L
72 DNA O—E8I, B FRLHIEY — 7 v 7 D722 DAIT 125
. BV OMRR K OHiH S =% > 7Lt~ A F A 80°C DIRFETHIIE b
EESNTWD, B FRHE IR S 7z 2015 - 16 SEDORFRY > 7
v (Farley . 2018 4%) » 54 L7- DNA X DAIT TLE S, £ D&
(o FAVHIE T — # 13 2019 4EJEHIC CSIRO (2 &z, BT
(POP) K UVX 1 9 72WXT (HSP) ZHFET 5 72 D Mk R T I
INHOT—HERVIANLTERH L, HEZR I POP XL OVHSP 7 — 4 %
2019 - 4 H 12 CCSBT (T L7z, AFIX, B HBUHIE K OV iR
DT & 2 KIBIZHE L, B rAHEO—EM & B2 m B st
FEEBY TN A AR R D 2 SR, (ABEYED Mg~ SR RE
ERBRNE ST LT, TNETIZ, AEF 824D POP & 167 /D> [fE4H
PEDENN ] HSP 23R &, HSP OfAFERIT 0.16 L HEE Sz, W< D
2D POP BT FEO A 2 A — MIXHSE L TEY . e &Ry A Xz
B 2T EDEEIHFRNH - TETWDH I ERBEE SN, RAGHED
BEN L B, TS 720 o ak— Y70 POP) 134 H% S HITh 7
K725, Lo T, ADOERY A RIZET D >icir OfE H %
HEFF T 2720121, FFEOV U TNH A ReFETHRTHLEND D &%
ZHivh, FFEDO CKMR HBE A E S BIFED 2,000 7> 54 3,000
(ERRIZIE SN TN D) 1T Z I3 & DIR_ER R I,
INEFEMLIEGAORMER GREE : 2 2Tk B rRHEikz
HEIN S B 72356 OB E H OBy 28T 13O ThSWE3 T
H 5,

B AREHE L D IAREED R BIC BT 2 BN e Sz, Bato
NEDZL 2o TWHEHIE, BEMEOHERZ LIEERLLTICT 5720 T
o5, BEMEOKAET, BIREHEEIZE T 2 EENRERE5 (direct

scaling factor) & L CIEHT 5 L O#HNRH -7, TV TIIHEHREEE
LIZERELTEY, POP XX HSP DA DT —# % HWTH LN D HixHE
IREOHEEMIZITZEN 72\,

HSP O AFatk DR EEIZIEF 1T Em\N 2 & NG S =, HSP O X v #HE7e
BMHICE L T, IR TF— L%, Bl —7 v 7 OFETHID
LWEHEZEHA L T\ 5,

D POP ORHE N L TWAHZ b, o7t A4 X inE
D5 EDRREEINT, ZUCHES BERHIZ AT, EEHBO TRIZK
e TW5,

CSIRQETTor! Bookmark not defined. |3 524 CCSBT-ESC/1909/9 A %3 L7-, A E
TiE, N« R THEEILE E UTEET DA RR U TIXAMIRZEN
535472 SBT OIKE K OMFE#RT — Z \ZB87 % i 25 O fFHTHRE 52 F8T L
7oo FlmRHAC T — & 13 2017 - 18 FF-ifal & C. (AEMpT — # 1% 2018 - 19
R E CTER LT, BEfED RITF-CSIRO 1T 2 fiifa2e =%V o 7 &1
ZH U C SBT @ B A MU S, 2017 - 18 4RI I1H B X £ 134 - 209 cm D
A 1500 2D SBT b Y o 7 U v &7, AEIL, HiERERE

(DGCF) X V. MAEGEBHIE 28 U TS 57 2015 - 16 2225 2018 -



66.

67.

68.

195DH LW SBT (A K « KET —# N eflt X7z, DGCF L. ffinEstR
VAT A (VMS) BERESH %2 FHV T, CCSBT #tatifEX 1 8 2 T
DIRAZREE Lo, AT, X 1 (BEINYS) TEZE L 7-AnIc &
DS X7 SBT DT — X DR EEHT, T —F O TN T, —
EROFAIE 1 om AL T2 < B IV 10 em AL OKRE 7 7 A THIE S
NTEY ., BIEY O A X554 OHEEMIZ S A T A0 D> TN 5 AR
WRH D LRI, B BN THER SN D KEROIRET — ¥
DIFNEMEZZOLND T LD, AENTTIX10em HAZIZE EH B
o7 —H Tk, WHT— 2% Z2FH L7, [ CHIRICSEE S iz~
T o' X Y U THBETCERENT. SBTARAKERMGREZ AW THRET —
B ET —Z BB LT, @Elﬁ%®%%mtﬁtﬁ#4f? o
%, (BT 2 R O FEIVE] D1 IEM D IR &N =T — Z (TR
NI KRB 7 R LTWS Z &%rbtomu 13 AT PEYNG THI)
DTE S 72 SBT DL 2, £ L @%%&W%%waé%@
CREZITBND, SBTHEINGEOE=# Y v 7 ROFHBEICBITH b
DY A X7 — 2 OBEBEEEEE 2, T=% UV 73EOWEE
HEBELROLRT DI E2BLETRETHD,

FEFIZHR 2013 F-aR— FOMAITETZZ DOV A XTFEL TWVRWVD T,
FEINSG DDA XD ERICZDak— MIEELTWiLrnWEEZ BN
HIENHEESINTZ, AV KRRV TOT—H| ﬁ%ﬂkim_OwT
I%. 2020 FEICEPREEM O BT 21T 5 A, IS8 Ic LV mEan s
BERH D,

CS'RoError! Bookmark not defined. 6i\ ﬁ{i%*%%ﬁ&{ﬁ%‘l’@&: ng—- é jc% CCSBT-
ESC/1909/10 Z %83k LTz, Ein FASRRARETHE Tk, Az 2 i S
MERFET A0 E LT DNA ZRIHT 5, AREHE X 2 A ixt
BFREOHEMB LR T 2O T, #EEMEITEREFNE 7 V& O 7272
BHGANTHHINS, ZNET, 41D > THE L TORERREE &
ORA T TE 72, 2019 41213 4,600 LA E ORI 2255 L,
Bt Uiz F72 31OV, R—FU = DOEBELNLOHOD
INFERF DB DY TNV EINNEL CE L ATH D, HFE, KT
20,000 fH D> 7 v x5 DNA 3l S 4v, B s FRE RN IZES S
oo HHERICEIDESZFHEECELRT, ARV UV UPEBIESNATWVD
2017 F-OARFHENZ X DA « Y 7Y v 7T — 2 bk, RFZE
M= b Ly NIl &2 o 7=, CCSBT BT — & &l ks
WTC, 2016 FE0D GT HEE B TR EDIE I K O 2017 FEOHEEE AR S
77 2018 F= DIEFR I M O 2019 FE DINFE %18 U T B D IR O # i fa ik
EEREIX, 2020 0 FHAICFHA[REL 725 FETH 5,

F TV T ENDHAOEPRICONTHRIL SN, 7V 7%,
INFEHIRI 2R, RO TOEEL L ABEMNIC, TG TOHEIND
@mgﬁ/ﬁAmﬁmémé KEL VIOV TL, 378y b&IE
FAZBARAICIRE L TV D720, IfEY IR0 RERI iﬁﬁém
7L£l/‘ F X —F 4T . :E'T/I/ ZE FIN TV D IEma IR 1z RN
EXROH 7Y o T OREMEICEET 5 & OO R ENE iE%éﬂé



69

70.

71.

72.

73.

WL WHNT A= EZHIET DT DIIE LY R OB ARG E
REHEEEDO V) = ANBETH S,

CS'RoError! Bookmark not defined. 6i\ ﬁfﬁ%i%%ﬁﬁ&{}:ﬁ@ VH- N 7° U N 7—(”&% E‘_g
N5 BN EHEE 2 W T2 e E O ZBL A REM: 2 -~ 2 7= » 07 ER
(ZB8¥ % 3 CCSBT-ESC/1909/11 A 3¢5 L7, JBANERA H U L - FHE
BB LIV HEE R, IR DONRME, ME(HIESE & OMFEEHEE O ik
DR ST, ARBRICH &R . Bin ORI TR T 2 K&
7T ADWEICETHT-D, SHICKREOEHEY v 7 LOREEIT-
Teo T ORER. BN DIFTZEHEE 2 W T F i A E 1T BB A §E T
FHEE OmEUIBAfMENOBAI \IEETH D Z DRI, FHEEIZ
RADOKINENBIN D OIX, F, FEFEROAHINC SBT O HAIZEED
BRI AREHICE LWL D THY (Clear &, 2000 4, Gunn &,
2008 ) . [ LA OEZHAOFREEDOR KL bREGLEZOT, #F
HEEIZ LD HEEFIMIIGEEH T LD TH D, HHEEIC L DHEEF IR
X, EERRIEERF D 2R DKRE 7 7 AD0WEIHEH I TN D,

FHEE OFEARY L OFIAE %2 HE1b 325 2 & O FREME L S
7o BHEBIC X DHEMEETEIT 10 E TLAMEEMER 2V I L, BA
FREE TIZZORIRN 2N ENEE SN, @, EMEOES%
FE)THMIET 2 Z EBNLERTD, HafimdEo a3 v & A
s, BAkOBEHEEOHARY % 2 [4T- 7= fER., FHAFE T o
WMER STz, BHEE OIS MR P L DO REIZIITIfE
RBREAH O . AV, AFRRIT A X ORRIER 72 53 A A BT 2 I
IO EBEZOND Z EN-EINT,

HARL, 2018 4R BT A IRE O BEANETEENZ W CIRE L 7= 30E
CCSBT-ESC/1909/24 # 3¢5 LT-, HAIX, BRXELHE I N=FHoHE
a2 RT 720, [RIENINE LT-AF 4,907 E{KD SBT OFlnT — & % fiF
Mrii=,

WESNTEEAOSAMIZE L TEmI L, 47— =3 ES 1T
ICEEE S, BAZINET AL EELITEIRIN TWVD Z ENREES
Nz, BAEDO B ANEFRBOSMITIEFICET LTS Z L, EHiE
FMEE DT — X ZRHAAREICT 2 7212, WERE L A IZ20T
LI T DMEND D, AHIZHOWNTIE, KB SRP O THREN 5
ZLENTE D,

HAIL, 2019 4F 0 BEFRA 12>V Ces L 72 303 CCSBT-ESC/1909/25 %
R LT, L SBT OMAEIEST — & Zift3 2 g AL, 2019
F1-2 T CEBIN, YA TR, Ahahizt—2A 7Y
T E D, A=A R Z U T (WA) OF7 L~—EHhoE5E
BARDHE (BEA N TAY) ZEFEE L, BA T4 OREITE, &
N7 NNR=— b ARG ADMOHERICB W T HLREEZIT- 72, &
it A 5T 150 KD SBT 24 L., 29 b 16 RICT — A NV E T %
AL TR LT,



74, HARZ, WHA—RA N Z7 U TMEEIZBIT S 2500#, 9725 1996 -

75.

76.

77.

78.

2006 4F |2 Efifi S 7= H AT, KT 2006 - 14 4F & 2016 - 19 4F(2 Eifi S
N B DS O BRI ET — & 2 HW 2 28O LRk
BB % 30# CCSBT-ESC/1909/26 % #£ L7z, 1 >OFEKIL. =
NFETHCCSBTIZHE L TEX-ERA M T4 VRIS (TRP) Th
D, b O 1L OITRMEES B OV A AT, R, Yk X 1 7 RREE - R
FE 0.1 Xl = & ifafE SBT £ L2 ToRMT — % 25 H
L=V y REA TR (TRG) THDH, T—X v ML, BRiE
FREABER) 55,506 1 & 904 FARENE TN TV D, RIED ) - 7= X\ D
BIEMW@Emol=izb, TNAH -l ) —<)WEIZLD GLM Z T
CPUE DIZEHE(r 21T o 7=, TRG @ 22 FEMIZhi= b L RiL, 4%
L—T 4 7 « BT M X DIMAEHEEM &K OV H AL Z MR ED 4550
& 5D CPUEIZAE L=, TRG &' TRP |Z CCSBT D4 1% D& IR
McEBRT 20 EM/HEEND,

TRG f58UE. AUICHEBT DR, 2 L TR INTZEED GLM O 2

DODETFT L THEREN TS Z ENEE SN, 2 O0FF /L TITEIC L
DRNRBREIR>TND, Tb5H, AICHEBRT LR TITTEETOF
NEETHDLN, ADRENEST-Z LICE L TAEREICRDDIT1ED
HThD, ARICK L, BERD 256 OF b L RIZBET 2B
TR 72N & 2B E 2T TRG DI RO,/ REIZONTLY %
SHHZRIELTVWDZEZFKRTLLEEXTNLDONE I NITONT
BRIndH -7z, BARIZ, TRGHEEIZITHMET ANZTENTNDHEDD,

TRG BB L CIERERET VO N L0 2 FHHE R L T D L H
LT,

WAL SN CE 2B, A —2 b7 U TIHICB N TT —h A
BT EIER USRI an TE=2 b, KOEIN S 7z 42
RS ZALD DRSOV L OV O %A 2 AT < R o fE]EE
N OZEE) N E —ANZOWTHERFERPEON D ARENES L Z LR
Ehiz, BARIE, INFETICL - 2mRHCESRNES SN-Aa D 30 1F
DT =AW ETREIRESNTEBY, BET —X2Efhchsr &
BT, ZORERIZ, A=A T U T RKBICAE L TL 2A0FREIC
BE9 28 ME0 72 G A I 2 RIREMER H 0 | B n AR ks
WTEHERERE 0D,

BRI o T B INET 5 Z 2 I K0 B s TR R
St THRARIBINERZIZMET 2 2 N TEXANNTETAERN 2SN
723, BTN A PN TELLDEEZHND,

BB IL3CE: CCSBT-ESC/1909/35 # 3 L7z, HiEIEL, 20184 (ESC 23)
kL. 2017 4EICUNEE L7= SBT B A O TR E T — ¥ 2 s L
Too ARCETIE, 2017 FITEEBIT A EE L7 SBTIZ>W T, BA
DESEFERT — X 28 L, FEERIcBE L TS LR a it L

T7o FE7-. 2018 FEITifIE ST~ SBT ICOW T PRI FEREET — 4 b
et U7z, 2017 4R12E, BH2d 79— " —12 X 0 23 E{R D B4 A UEE X
. B - EEO~ 7 o T TENS E 307 (0 SBT EAESH



79.

80.

81.

7 @ﬁ“ﬁﬁzv% = 7/ (2002 4F CCSBT B F A EMEE MM E
= HIHLE) IZh-> T, B FILOEBPIRE SN, 7P — =N
EEHX%H% 'H‘/7 Vo7 L7z SBT I 1 - 3/ MR > Tz, —
Ji. THTIESINZ SBT o 7Tk, KE 9 - 170cm 0fa s, *
ALV EDD 720 130 - 140 cm DOFAD 2 THGAR DR S iz, 7o
IBLRITO% X3 -5 ThoTe, FINEE SNV 7B AIERK
L7l EMHBERZ V., 2017 FO I OW T, KREMKT —%
%‘:Eﬁ“fﬂﬁkv A LTz, HEE ST EEERIX 1 - 25 CTh - 72
S, EYORI TS % X3 -5 THoT-, I o T-HMkT 4 5%,
ka\f“ ik, BIKDNAL 72 o7z, 20184 TiE, B FATH— 3—(X 304
DSBTHAZWEL, ZNOHDOFEMIL2-4ThoT-, LHNHIX 132
Hoo SBT HANNE SN, 2OV T NLOEMIZI2-11E Tho Tz
D, HEZDPoToDIE A, IRNWTAEMA, 2ADIEE o7, BB
XY TP A REPRTHTFETHY, RESEIZBWTT v 77—
N&21TO TETH D,
BB 13 3CE CCSBT-ESC/1909/36 % %3 L7z, AAFZE Tl 590 {E# o SBT 4=
FERRY L VA RVER, AT L2, YU ViR, BB ORSEA TR —
12XV 2010 - 18D 4 -9 HIZEES v, o7V v an-AanEX
1390 - 150 cm IZEH LTz, Mo AsEIRE &S (GSI) 1X4-7A
W B L. ZOBITEMER 2R Uiz, B0 GSIE 5 AR KIEIZE
L. ZTOBBRAITHD LT, PERCABEREIX, 2010 - 17 FICIEE ST
502 flE D AEFEIR Y > 7 L OFARRY) T O FEZEE P DS W TR E STz, K
FDH 2 T AT AR &I S v, KD 16 % DRI H D H DD
BHEIIAT > T o Tz I STz, LV 72D Y 7 v
4-6 HITBITERITHEARBICH o7 — 07, KREDHEOY 7 L6 -8
AAZT THAERMIZH -~ 7,

A Ry 7, FEZZEAA 160 cm A SBT Z % U /- 1& % i
BT DT —HRREET 8 & 2D PRI 7 hE S B3 5 303 CCSBT-
ESC/1909/38 #3¢F L7-, #FIC VMS B2 £/ —% L LT, A7 ¥ —
N—FHERP T 7T T EHEORR 2 0T — & Y — A W T — X T 21T
STy T—HDOGREIT T VMS BT — X &2 X—2 L L, 2B
— 2D 9 HEIX 1 T70% LLEERE L CTWOZ A OBEN T — & JFERE D $K
HER LTz, MEIX 1 Tl S 2 & PRS- SBT DEXE (FL)
160 cm Al DA X53Af1X, 2015 4T 100 - 155 cm, 2016 4 C 120 - 155
cm. 2017 E“C 75 -155cm. M UN2018 £ T 67 - 159cm TH-o7-, — 1.
Mo ok L CHEX 1 TR S 72 )2 XK 160 em R SBT OEIG

= 2015 T 476% (214)8) . 2016 T 7.79% (350 &) . 20174 C
13.82% (621 )2) KU 20184-T6.41% (701 2) Th-o7-,

i [E] |3 30 CCSBT-ESC/1909/40 % %83k L7, SBT O4Ffn & sliR Iz O\ T
AT S 7O, [FAEE 2018 FZ 127 HO B-AH > 72 4E L, 2015 4F
VUBEDEFHY o T NAEIT 5T L 72 o 72, W BICB W CTHEEA %2 MR T
ST, BYXELERELZBEL, CCSBT v = o 7 /LIS X | HAOFE
MO EZRE Lz, BXE (FL) t#EE (TW) OBRfRIL TW = 3E-



82.

83.

84.

05 x FL2.8857 (R2=0.9183) TH o7z, HEINT=T7 H > « X T 7
4 REEMBONT A —H %, Lo =176.8cm, K =0.165/4, t0=-1.936 4
Llpolo, MA T, 2015 AELIRE, fgEITA 7 —"—% 1@ U T 443 fH D
SBT A5t 7V EE L | AEFHIRE &S (GSI) | ARPABRRE, %
SHBE S & AT L TN B,

HEE[E] |3 30 CCSBT-ESC/1909/41 A %83k L7, 2015 - 17 % TIZRE D %
AT ZMIEEICBIT DRSA TP — _"—HETINE SN T L%
FWT SBT ORRAE A L7, BEORYA 7 — N—Ftl 2k v,
2015 - 174ED 4 - 9 A 365D SBT URENINE S -, v Eick
WTCHEERZMER T, BRXE L EEZNTE L, sER%E TR AT
ZAToTo, ENT S BT, SBT OB, AR E &R (GSI) b
NZAFERESNT DWW T ST L7, ARWFZETIL, SBT OAFERZEGHY A 7
JUZHOWT, METIIARRAM, i B, 3, BfE#H o 4 >
e LTZBRBRIC 01 B Z N T 1, MEDO ARG K Ok B3I, 4 A
N5 9 A, B R ONEBMENIX 9 AICR. Bz, GSHIZHOWTIL, MEREL
HIZ5 AlimEEZE LD, EEENRERAMICH -7, SBT DEJH
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1. Provisional Agenda
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4. (Secretariat) Secretariat review of catches (ESC agenda item 4.2)

5. (Secretariat) Report from the Thirteenth Meeting of the Ecologically Related
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15.

Species Working Group (ESC Agenda item 6)

(Secretariat) Data Exchange (Rev.1) (ESC agenda item 15)

(Maturity Workshop Chair) Chair’s report on the CCSBT Maturity Workshop
(ESC Agenda item 5)

(CCSBT) Update on the SBT close-kin tissue sampling, processing, and kin
finding (ESC Agenda item 9.1)

(CCSBT) Update on the length and age distribution of southern bluefin tuna
(SBT) in the Indonesian longline catch (ESC Agenda item 9.1)

(CCSBT) Report on the gene- tagging juvenile abundance monitoring program:
2016- 2019 (ESC Agenda item 9.1)

(CCSBT) Update on SBT direct ageing using vertebrae, providing information on
age classes targeted for gene tagging (ESC Agenda item 9.1)

(Australia) Preparation of Australia’s southern bluefin tuna catch and effort data
submission for 2019 (ESC Agenda item 4.1)

(Australia) Fishery indicators for the southern bluefin tuna stock 2018—-19 (ESC
Agenda item 10)

(Australia) Meta-rules: consideration of exceptional circumstances in 2019 and
meta-rules for the new MP (ESC Agenda item 11.1)

(Australia) A candidate MP that uses only fishery independent data (ESC Agenda
item 13.1)

. (Australia) Performance of a revised candidate MP using all 3 input data sources

(ESC Agenda item 13.1)

. (Japan) Report of Japanese scientific observer activities for southern bluefin tuna

fishery in 2018 (ESC Agenda item 4)

. (Japan) Update of estimation for the unaccounted catch mortality in Australian

SBT farming in the 2018 fishing season (ESC Agenda item 8)
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(Japan) Monitoring of Southern Bluefin Tuna trading in the Japanese domestic
markets: 2019 update (ESC Agenda item 8)

(Japan) Proposal of new monitoring method for the uncertainty of
Australian southern bluefin tuna catch used for farming (ESC Agenda
item 8)

(Japan) Approach to the verification of reported catch of southern bluefin tuna by
all CCSBT member countries using the market and Catch Document Scheme data
(ESC Agenda item 8)

(Japan) Activities of southern bluefin tuna otolith collection and age estimation
and analysis of the age data by Japan in 2018 (ESC Agenda item 9.1)

(Japan) Report of the piston-line tolling monitoring survey for the age-1 southern
bluefin tuna recruitment index in 2018/2019 (ESC Agenda item 9.1)
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index and the grid type trolling index (ESC Agenda item 9.1)

(Japan) Summary of Fisheries Indicators of Southern Bluefin Tuna Stock in 2019
(ESC Agenda item 10)

(Japan) A Check of Operating Model Predictions from the Viewpoint of the
Management Procedure Implementation in 2019 (ESC Agenda item 11.1)
(Japan) Final improvement and performance evaluation of a candidate
management procedure (“NT4”) for southern bluefin tuna (ESC Agenda item
13.1)

(Japan) Simple target-based CMPs for southern bluefin tuna (ESC Agenda item
13.1)

(Japan) Operational issues to be considered for MP selection (ESC Agenda item
13.2)

(Japan) Report of the 2017/2018 RMA utilization and application for the
2019/2020 RMA (ESC Agenda item 16)

(New Zealand) Estimates of SBT catch by CCSBT non-cooperating non-member
states between 2007 and 2017 (ESC Agenda item 9.2)

(Taiwan) Preparation of Taiwan’s Southern bluefin tuna catch and effort data
submission for 2019 (ESC Agenda item 4.1)
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Agenda item 9)

(Taiwan) Updated analysis for gonad samples of southern bluefin tuna collected
by Taiwanese scientific observer program (Rev.1) (ESC Agenda item 9)
(Taiwan) CPUE standardization for southern bluefin tuna caught by Taiwanese
longline fishery for 2002-2018 (Rev.1) (ESC Agenda item 10)
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(Indonesia) Preliminary Investigation of SBT catches in spawning area from
Indonesia fleets (ESC Agenda item 9.1)

(Korea) Data exploration and CPUE standardization for the Korean southern
bluefin tuna longline fishery (1996-2018) (ESC Agenda item 10)

(Korea) Korean SBT otolith and ovary collection activities in 2018 (ESC Agenda
item 9.1)

(Korea) Korean research activities for ovary samples of southern bluefin tuna
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(Indonesia) Study of the Reproductive Activity of SBT Caught in Indonesian
Tuna Fisheries (Rev.1) (ESC Agenda item 9.1)

(Farming Expert) External Advice to improve the verification of reported weights
and for identifying the extent of unaccounted mortalities (ESC Agenda item 8)
(Market Expert) Reconciling Japan market Data and catch data for SBT (ESC
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(CCSBT- ESC/1909/BGD)

1.

(Australia) Measuring congruence between electronic monitoring and logbook
data in Australian Commonwealth longline and gillnet fisheries (Previously
CCSBT-ERS/1905/13) (ESC Agenda item 9.1)

(Australia) Changes in logbook reporting by commercial fishers following the
implementation of electronic monitoring in Australian Commonwealth fisheries
(Previously CCSBT-ERS/1905/14) (ESC Agenda item 9.1)

(New Zealand and Australia) Updated estimates of southern bluefin tuna catch by
CCSBT non-member states (Previously CCSBT-ESC/1609/BGD 02) (ESC
Agenda item 9.2)

(Japan) Change in operation pattern of Japanese southern bluefin tuna longliners
in the 2018 fishing season (Previously CCSBT-OMMP/1906/08) (ESC Agenda
item 4.1)

(Japan) Update of the core vessel data and CPUE for southern bluefin tuna in
2019 (Previously CCSBT-OMMP/1906/09) (ESC Agenda item 9.1)

(Japan) Further improvement and performance evaluation of a candidate
management procedure (“NT4”) for southern bluefin tuna (Previously CCSBT-
OMMP/1906/10) (ESC Agenda item 13.1)

(Japan) Further improvement and performance evaluation of a candidate
management procedure for southern bluefin tuna for DMM series (Previously
CCSBT-OMMP/1906/11) (ESC Agenda item 13.1)

(Japan) Independent review of Australian SBT farming operations anomalies -
CONFIDENTIAL (Previously CCSBT/0607/12) (ESC Agenda item 8)
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(Japan) Follow-up analysis on age composition of southern bluefin tuna used for
farming in 2007 (Previously CCSBT-ESC/0909/29) (ESC Agenda item 8)
(Japan) Analysis of age composition of southern bluefin tuna used for farming in
2008 (Previously CCSBT-ESC/0909/30) (ESC Agenda item 8)

(Japan) Analysis of age composition of southern bluefin tuna used for farming in
2009 (Previously CCSBT-ESC/1009/21) (ESC Agenda item 8)

(Japan) Analysis of age composition and catch amount of southern bluefin tuna
used for farming in 2010 (Previously CCSBT-ESC/1107/26) (ESC Agenda item
8)

(Japan) Analyses on age composition, growth and catch amount of southern
bluefin tuna used for farming in 2007-2010 (Previously CCSBT-ESC/1208/30)
(ESC Agenda item 8)

(Japan) Unaccounted catch mortality in Australian SBT farming fishery between
2001 and 2013 estimated from information of TIS and CDS (Previously CCSBT-
OMMP/1406/09 (Rev.1)) (ESC Agenda item 8)

(Japan) Update of estimation for the unaccounted catch mortality in Australian
SBT farming in 2015 (Previously CCSBT-ESC/1509/32 (Rev.1)) (ESC Agenda
item 8)

(Japan) Update of estimation for the unaccounted catch mortality in Australian
SBT farming in 2016 (Previously CCSBT-ESC/1609/24) (ESC Agenda item 8)
(Japan) Update of estimation for the unaccounted catch mortality in Australian
SBT farming in the 2016 fishing season — CONFIDENTIAL (Previously CCSBT-
OMMP/1706/10) (ESC Agenda item 8)

(Japan) Further responses from Japan to the Australian responses on farming
papers in Attachment 6 of ESC 21 Report (Previously CCSBT-ESC/1708/20)
(ESC Agenda item 8)

(Japan) Update of estimation for the unaccounted catch mortality in Australian
SBT farming in the 2017 fishing season (Previously CCSBT-ESC/1809/28) (ESC
Agenda item 8)

(Japan) Summary points of farm uncertainty relevant to size and total catch
estimation of southern bluefin tuna, based on Attachment 7 in Report of ESC22
(Previously CCSBT-ESC/1809/29) (ESC Agenda item 8)

(Japan) Independent review of Japanese southern bluefin tuna market anomalies -
CONFIDENTIAL (Previously CCSBT/0607/11) (ESC Agenda item 8)

(Japan) Report of the time lag of southern bluefin tuna caught by Japanese
longline between catching and selling at Fish Market (Previously CCSBT-
ESC/0809/40) (ESC Agenda item )
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(Japan) Japan’s preliminary analysis on CCSBT-CC/0810/12 - CONFIDENTIAL
(Previously CCSBT-CC/0810/21) (ESC Agenda item 8)

(Japan) Monitoring on Japanese markets (Previously CCSBT-CC/0910/12) (ESC
Agenda item 8)

(Japan) Monitoring on Japanese markets - CONFIDENTIAL (Previously CCSBT-
ESC/0909/41) (ESC Agenda item )

(Japan) Monitoring on Japanese domestic markets: 2010 update -
CONFIDENTIAL (Previously CCSBT-ESC/1009/32 (Rev)) (ESC Agenda item 8)
(Japan) Monitoring on Japanese domestic markets: 2011 update -
CONFIDENTIAL (Previously CCSBT-ESC/1107/27) (ESC Agenda item 8)
(Japan) Monitoring on Japanese domestic markets: 2012 update -
CONFIDENTIAL (Previously CCSBT-ESC/1208/31) (ESC Agenda item 8)
(Japan) Monitoring on Japanese domestic markets: 2014 update —
CONFIDENTIAL (Previously CCSBT-CC/1410/19) (ESC Agenda item 8)
(Japan) A review of southern bluefin tuna trade and monitoring research in
Japanese domestic markets - CONFIDENTIAL (Previously CCSBT-CC/1510/19)
(ESC Agenda item 8)

(Japan) Monitoring of southern bluefin tuna trading in the Japanese domestic
markets: 2015 update - CONFIDENTIAL (Previously CCSBT-CC/1510/Info04)
(ESC Agenda item 8)

(Japan) Monitoring of southern bluefin tuna trading in the Japanese domestic
markets: 2016 update - CONFIDENTIAL (Previously CCSBT-CC/1610/22) (ESC
Agenda item 8)

(Japan) Monitoring of southern bluefin tuna trading in the Japanese domestic
markets: 2017 update - CONFIDENTIAL (Previously CCSBT-ESC/1708/25)
(ESC Agenda item 8)

(Japan) Monitoring of southern bluefin tuna trading in the Japanese domestic
markets: 2018 update - CONFIDENTIAL (Previously CCSBT-ESC/1809/30)
(ESC Agenda item 8)

(Japan) Summary points of market monitoring of southern bluefin tuna, based on
Attachment 7 in report if ESC22 - CONFIDENTIAL (Previously CCSBT-
ESC/1809/31) (ESC Agenda item 8)

(CCSBT-ESC/1909/SBT Fisheries -)

Australia Australia’s 2017-18 southern bluefin tuna fishing season

European Union Annual Review of National SBT Fisheries for the Extended

Scientific Committee



Indonesia Indonesia Southern Bluefin Tuna Fisheries: A National Report Year

2018
Japan Review of Japanese Southern Bluefin Tuna Fisheries in 2018
Korea 2019 Annual National Report of Korean SBT Fishery

New Zealand =~ New Zealand Annual Report to the Extended Scientific Committee

(Rev.1)

South Africa South African National Report to the Extended Scientific Committee

of the Commission for the Conservation of Southern Bluefin Tuna
(CCSBT), 2019

Taiwan Review of Taiwan SBT Fishery of 2017/2018 (Rev.1)

(CCSBT-ESC/1909/Info)

1.

(Australia) Progress on the Australian recreational catch survey (ESC agenda item
9.1

2. (Australia) Evaluation of SBT direct ageing requirements for the Australian
longline fishery (ESC agenda item 9.1)

3. (Indonesia) Update on tuna monitoring program in Benoa port, Bali, Indonesia
2018 (ESC Agenda item 4.1)

4. (Indonesia) Indonesian scientific observer program activities in Indian Ocean
from 2015-2018 (ESC Agenda item 4.1)

(CCSBT-ESC/1909/Rep)

1. Report of the Tenth Operating Model and Management Procedure Technical
Meeting (June 2019)

2. Report of the Thirteenth Meeting of the Ecologically Related Species Working
Group (May 2019)

3. Report of the Twenty Fifth Annual Meeting of the Commission (October 2018)

4. Report of the Twenty Third Meeting of the Scientific Committee (September
2018)

5. Report of the Ninth Operating Model and Management Procedure Technical
Meeting (June 2018)

6. Report of the Fifth Meeting of the Strategy and Fisheries Management Working

Group (March 2018)
Report of the Twenty Fourth Annual Meeting of the Commission (October 2017)

Report of the Twenty Second Meeting of the Scientific Committee (August —
September 2017)



9. Report of the Eighth Operating Model and Management Procedure Technical
Meeting (June 2017)

10. Report of the Special Meeting of the Commission (August 2011)

11. Report of the Sixteenth Meeting of the Scientific Committee (July 2011)
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1952 264 565 0 0 0 0 0 0 0 0
1953 509 3,890 0 0 0 0 0 0 0 0
1954 424 2,447 0 0 0 0 0 0 0 0
1955 322 1,964 0 0 0 0 0 0 0 0
1956 964 9,603 0 0 0 0 0 0 0 0
1957 1,264 22,908 0 0 0 0 0 0 0 0
1958 2,322 12,462 0 0 0 0 0 0 0 0
1959 2,486 61,892 0 0 0 0 0 0 0 0
1960 3,545 75,826 0 0 0 0 0 0 0 0
1961 3,678 77,927 0 0 0 0 0 145 0 0
1962 4,636 40,397 0 0 0 0 0 724 0 0
1963 6,199 59,724 0 0 0 0 0 398 0 0
1964 6,832 42,838 0 0 0 0 0 197 0 0
1965 6,876 40,689 0 0 0 0 0 2 0 0
1966 8,008 39,644 0 0 0 0 0 4 0 0
1967 6,357 59,281 0 0 0 0 0 5 0 0
1968 8,737 49,657 0 0 0 0 0 0 0 0
1969 8,679 49,769 0 0 80 0 0 0 0 0
1970 7,097 40,929 0 0 130 0 0 0 0 0
1971 6,969 38,149 0 0 30 0 0 0 0 0
1972 12,397 39,458 0 0 70 0 0 0 0 0
1973 9,890 31,225 0 0 90 0 0 0 0 0
1974 12,672 34,005 0 0 100 0 0 0 0 0
1975 8,833 24,134 0 0 15 0 0 0 0 0
1976 8,383 34,099 0 0 15 0 12 0 0 0
1977 12,569 29,600 0 0 5 0 4 0 0 0
1978 12,190 23,632 0 0 80 0 6 0 0 0
1979 10,783 27,828 0 0 53 0 5 0 0 4
1980 11,195 33,653 130 0 64 0 5 0 0 7
1981 16,843 27,981 173 0 92 0 1 0 0 14
1982 21,501 20,789 305 0 182 0 2 0 0 9
1983 17,695 24,881 132 0 161 0 5 0 0 7
1984 13,411 23,328 93 0 244 0 11 0 0 3
1985 12,589 20,396 94 0 241 0 3 0 0 2
1986 12,531 15,182 82 0 514 0 7 0 0 3
1987 10,821 13,964 59 0 710 0 14 0 0 7
1988 10,591 11,422 94 0 856 0 180 0 0 2
1989 6,118 9,222 437 0 1,395 0 568 0 0 103
1990 4,586 7,056 529 0 1,177 0 517 0 0 4
1991 4,489 6,477 164 246 1,460 0 759 0 0 97
1992 5,248 6,121 279 41 1,222 0 1,232 0 0 73
1993 5,373 6,318 217 92 958 0 1,370 0 0 15
1994 4,700 6,063 277 137 1,020 0 904 0 0 54
1995 4,508 5,867 436 365 1,431 0 829 0 0 201 296
1996 5,128 6,392 139 1,320 1,467 0 1,614 0 0 295 290
1997 5,316 5,588 334 1,424 872 0 2,210 0 0 333
1998 4,897 7,500 337 1,796 1,446 5 1,324 1 0 471
1999 5,652 7,554 461 1,462 1,513 80 2,504 1 0 403
2000 5,257 6,000 380 1,135 1,448 17 1,203 4 0 31
2001 4,853 6,674 358 845 1,580 43 1,632 1 0 41 4
2002 4,711 6,192 450 746 1,137 82 1,701 18 0 203 17
2003 5,827 5,770 390 254 1,128 68 565 15 3 40 17
2004 5,062 5,846 393 131 1,298 80 633 19 23 2 17
2005 5,244 7,855 264 38 941 53 1,726 29 0 0 5




A—RLSUT Za—Y—5vFk £

KL ~N S

4o AY AN R [l N

¥ u X = 40 S fo)

H o “© N i ) R

Wl ¥ Wl | H K v A ™ = S K

EE & # m & $H i N s 1 2] NV i
2006 5,635 4,207 238 150 846 | 50 598 15 3 0 5
2007 4,813 2,840 379 4 521 841 | 46 1,077 58 18 0 3
2008 5,033 2,952 319 0] 1,134 913 [ 45 926 44 14 4 10
2009 5,108 2,659 419 o] 1117 921 | 47 641 40 2 0 0
2010 4,200 2,223 501 0 867 1,208 [ 43 636 54 11 0 0
2011 4,200 2,518 547 0 705 533 | 45 842 64 3 0 1
2012 4,503 2,528 776 0 922 494 | 46 910 [ 110 4 0 0
2013 4,902 2,694 756 1 918 1,004 | 46 1,383 67 0 0 0
2014 4,559 3,371 826 0] 1,044 944 | 45 1,063 56 0 0 1
2015 5,824 4,745 922 1] 1051 1,162 0 593 63 0 0 0
2016 5,962 4,721 951 1| 1,121 1,023 0 601 64 0 0 2
2017 5,221 4,567 913 21] 1,080 1,171 0 835 | 136 0 0 2
2018 6,401 5,945 [ 1,008 12| 1,268 1,220 0 1,087 [ 207 0 0 2

RRANES : 200645 LA OHEEEIXCCSBTIZ R §~ HEUDFER B E I HED D, ZNLRTOEIEREITA A K RIOTCH b5 X
n=bHLo,

ZDMOE : 20034 LLFTE B AOEAKRE QIS) 1ZHS< b d, 20044, K 0 EHEMEO B WIISOEE . ("CCSBTDOTISAY =
DOH T TV OEENS OFAFREREHRE LIRS TS,

PAER CZ DM : CCSBTDFHA & M1995/964F (255 1) HHRIE L\ > 72 Z DD RINIZ L 5 SBTO L &,




BIRE 5
EEROTFEBECE T =2—Y—F FORXTF— kKA |k

— V=T i, 24 OMSIEMZFEIZ L AEEKR OSSO ESC /IR
T A R— MIEEHE R L BT 5,

Fle=a—U—7 0 NE, BEOMEI L OB FEOTSG L B 2 —FEICT 5
ﬁ%%%®%m BT REAROE N ZFTE L=V, =2—Y—F 2 Ri%, B
AMH L Ea—ICB L THBEITh & am@%m WZihE &=L 2 ATH
V. RED ESCIZ L DEEZRNIHED D - OIITM R BT OV T HAR K
UMD A o — LR & EaEE LT 2 k%%bﬁ LTW5,

T E TR BRI z‘~x N7V T EEFRICBT D RHMEEMEICET 2E
®%&;wai W H A SR 72 < | %Exmﬁ%WMEémTw
%o BEE, vaﬁtfﬁwf)/h (B3 D MNL I FE OGRS T
NEEESHHORFEEMARZ ML > ThENT-BEOBE LEETH- T
ZEICHEET D,

Za—VU—F R, INE T, IN5 2 00BBEORII T -k & R
%2 EMIRTIURHE T/ MP OFIRZ X5 Z CIZREECH D LR L BT
T%tk ATHD, RESCEEKOREE~OMINEMAFZOSINE, Zh
ﬂ#é@#%ﬁét@@%A%ﬁﬁﬁé%@f%otw\ﬁﬂﬁ@ﬁ%
@M\%%K%#éK%%ﬁ@#KowTM:@%%%ﬁLfLioko

LTeNo T, TPEITZ, —A TV 7’75§5_3Eﬁf“%-f"]§|€ L7226
ﬁ VREBESNAT LAETAOEANINT CES T 5 Z & 2mibicikinT

HENHIRMEBKIZEETED, ﬁu%: U—7 2 NiL, #Hl=72 MP
K%LT&%E%HW IR LR Z S DIRFES 52520 E 2 AT
b5,



B 6
BARIZEAAT—FAV b

A=A N7V T EBFEIIBIT HRIED OV A XIZBET 2 RHEFEMEIL CMP 7
MPEEDFICHIAEN TN D T2, ZESOEPUZ T TEIE S 11D MP
F. ACET2BER b8 LTHRENICHMETEL2 LD THD
LRI EIRETH D, LIENo T, AT VAT AT A ER N
N2 A2 boT, HIE2eMP Z8IRT L2 ENRTERNZ LR LT
XTI,

7. A —A N7 U TERFRIIDD D ANEFMHEORMBEIL., #Hi-72 MP O
FIZb 6T, Bl RHREININETH D, SHIT, HEED RN
(Z D EDIERIL, MP OEENEZ S HICHET 2 b0 LEZ BN D,
ZOZTENL, BARKF=a2a—V =T NICEIDBEEIFL, A—A TV
TN Ly AT DRI S 2ITE 2 2555 b D ThH D,



BIRE 7
SBT BEIRICET 52 2REDEED FL Y R

fRER A e/l Bk 2015 2016 2017 2018 2019 12 4 H 4 i
LY R
Size B 43 1993-2000
W22 A 0.25 (1999) 4.85 (2016) na 4.85 1.80 - - - 2-4 T
2005-17
REEH (BA R TA0) 1996-2003
2005-06 0.00 (2018) 5.09 (2011) na 3.94 171 000 0.00 - 1
2006-19
RAEES (VY v REAT) 1996-2003 016 503
2005-06 ' i na 1.79 0.63 0.80 0.49 d 1
(2002) (2011)
2006-19
AL T 2016-17 1.15 (2017) 2.27 (2016) - 2.27 1.15 - J 2
NZ [EINf 2 < /v CPUE 1989-2018 0.000(1989)  9.18 (2017) 6.17 8.80 9.18 8.60 — all
NZ [E AR o/ R AR NN
1980-2018 0.001 (1985 0.48 (2017 0.07 0.47 048  0.33 25 =50 Vi s
(0-5 & SBT DI * (1985) (2017) v R
e s . 1993-94 to I
AV R T OISR+ 5014-19 155 (2017) 188 (1994) 160 156 155 162 161 Ny FEDRBLA
AV KR T OLEERLRE : ** 1994-95 to 12.5 .
" 21.7(1995)  13.8 125 130 136 0 PESRHEL A
PEDNSG DY), SBT 42 2013-18 (2016)
A ¥ RR T OERRL : ** 1994-95 to 21.0 25.3 (2004) 229 510 31 231 i
FEINIE T D 20 ik + O DELAERE  2013-18 (2016) ' : : : : PEIRBL A1
21.5 (1994-
A ¥ KRR T OFERGHLEL @ ** 1994-95 to . 95;
R 11.5 (2016, 135 115 115 125 N PEINEL
PEIRLS O 0 TR LA 2013-18 2017) 1996-97;

1998-99)




i6tE 1 5/ R 2015 2016 2017 2018 12y M EAEE 7R
N
AA®D /) IF /v CPUE, 4%+ 1969-2018  1.338(2006)  22.123 (1965) 5.052 4.210 5.271 6.012 0 4+
Y
(?fo \%fiﬁ:szuvso.s, Base w0.8) 1969-2018 (2:.2;9—0.358) (129.224— 2.697) (1):%; (1):(2)32 (1):§(2)§ (2):223 T 4t
#[E o 7 I J /L CPUE 1991-2018  1.312(2004)  21.523(1991) 7.812 5.488 6.552 7.406 0 4+ RIS BT R AF
HE[E D FEUE(L. CPUE WX 8 1996-2018  0.39 (2002) 2.45 (2016) 1.09 2.45 - - - 4+
(EIRT— %) X 9 1996-2018  0.25 (2005) 3.45 (2015) 3.45 1.54 1.74 2.35 0
i [E OFEUE(L CPUE WEX 8 1996-2018 (.43 (2002) 2.28 (2016) 1.03 2.28 - - - 4+
(7 2 %—{k) X 9 1996-2018  0.28 (2005) 3.56 (2015) 3.45 1.54 1.74 2.35 0

BiED 7 )V CPUE, #EIX 8+9 1981-2018  <0.001 (1985)  0.956 (1995) 0.920 0.203 0.156 0.217 0 2+ IRIEZ IR AF
BEED ) I J L CPUE, WX 2+14+15  1981-2018  <0.001 (1985)  3.672 (2007) 1.728 2.042 1.588 1.686 d 2+ IR R AT
BVE DRV CPUE ARG i tek) 2002-2018  0.163(2004)  1.184 (2012) 0.474 0.771 0.689 0.778 0 BT

(PEEHE)  2002-2018  0.186 (2016)  0.913 (2002) 0343 018 0196  0.224 A 2+ RN RN ARAT
A AROMFMFAE, 0-2 mk* 1969-2018  0.004 (1966)  0.192 (1998) 0.002 0.003 0.002 0.006 » 2 TR AR T B
HARDFEFARL, 3 %> 1969-2018  0.011(2015)  0.228 (2007) 0.011 0.033 0.044 0.047 T~ 3 TR DN
HARDFWEFARL, 4 mi* 1969-2018  0.091 (1967) 0.300 (2010) 0.121 0.071 0.142 0.145 N 4
HAAROLEWMFAARL, 5 mE* 1969-2018  0.072(1986)  0.300 (2010) 0.204 0.160 0.126 0.123 NE 5
B OFERR/ AR, 0-2 mk* 1981-2018  <0.001(1982) 0.251 (2001) 0.011 0.004 0.002 0.009 0 FF 2
B ORI RERAL, 3 1981-2018  0.024 (1996)  0.349 (2001) 0.116 0.118 0.121 0.123 0N 3
BB OFR /R R AR, 4 m* 1981-2018  0.027 (1996)  0.502 (1999) 0.208 0.211 0.215 0.218 0 4
BB OFR R R, 5 m* 1981-2018  0.075(1997)  0.371 (2009) 0.213 0.216 0.217 0.219 0 5
SHRERE ERROT A 19642018 o e age2  age2  age3  age3 - 1-4

(1979-80) (EHAF)



% ] N T UN 2015 2016 2017 2018 127 A A fih e
NZN
FEHE(Y, JP LL CPUE (3 7%)  wO0.5 1969-2018 0.232(2003)  3.337(1972) 0.241 0426 0432 0.641 " 3 Bt/ FE
w0.8 0.264 (2003)  3.114 (1972) 0.308 0.568 0.574 0.856 2
FE#E(L, JP LL CPUE (4 %)  wO0.5 19692018 0.272(2006)  2.946 (1974) 0.947 0.628 0.951 1.211 " .
w0.8 0.293 (2006)  2.629 (1974) 1.152 0.845 1.286 1.627
FEAE(L, JP LL CPUE (5 %)  wO0.5 1969-2018 0.229 (2006) 2.698 (1972) 1.241 1234 0.887 0.936 A s
w0.8 0.249 (2006)  2.448 (1972) 1567 1.585 1.169 1.216
FEHE(L, JP LL CPUE (6&7 7%) w0.5 1969-2018 0.184 (2007)  2.486 (1976) 1.198 1.345 1377 1.085 " 67
w0.8 0.209 (2007)  2.239(1976) 1571 1775 1.760 1.379
% A1, JP LL CPUE (8-11 /%) wO0.5 0.272 (2007 3.805 (1969 0.941 0.690 0.676 0.887
PRt (8-11 ) w 1969-2018 (2007) (1969) D 8-11
w0.8 0.287(1992)  3.378(1969) 1.263 0918 0.901 1.154
8 %/, JP LL CPUE (12 7%+) w0.5 0.447 (2017 3.365 (1970 0.551 0.516 0.447 0.556
PRI (12k4) w 1969-2018 (2017) (1970) N 12+
w0.8 0.588(1997)  2.905 (1970) 0.736 0.691 0.593  0.738

A R D AR LT T — % ** 2012-13 FELARE DA > R &7 OIIEIIPEINS kD b D L IZBR & 720y 5 na = FIJHA ]

gl s TR IR L. BRI AIRE L R o T ENAR TR LT-E L~ v F LW,
WCIEEREEH 10 DAL 25,

- >

NS N NG AY/ AN A=

=

)

=]
=

o [FAfEBDIFHRIZH
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1 BAILAM CPUE itk (/2) KOWZEHAGRAR S (F) OEE OF) &
TR A R O 95 % (S HEIXE] ()

POPs
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T T T T T
2004 2006 2008 2010 2012
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base18sqrt_2018 Recaptures in subsequent years

(base18sqrt_2018)
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BIRE 9

IF IS uoEpE, BIRRE., SEICET 5HWES 20184

CCSBT L kFt L& B4 (ESC) 1%, BIRIUCET 2 &R 2R+ 57

B, 2017 FEICEWEHE D T v 7T — R &7V, £72 2018 FE DI ERED L

Ea—%1To77, ZOWMEEIL, 2019 FDOEEFREDO L B 2—|2H>5< ESC

ﬂ%@% EHEE 2 CIREICBT 2 R OVEJRIR I 2 B8 L, 13K OVA
BT AR R AT AL D TH S,

1. £#%

I 7F I~ 2 (Thunnus maccoyii) (FFFFERICAR L, & LT 30T 2056
R 507 OWFRIC AL BN D23, HAFETIEIMmIC LA SR, HHiLT
WD ME—DREIIGITA > REEIZH D | 4/F?y7®7¥7%@$$mﬁ
NET D, FEINEZ, % U EOBENONEE /KR T, 9 H0HRE 4 AihnT
THEZ V., Fo SBT X, BICEDOA—A FZ7 U 7T HEEMICENET D, 2D
M (12 ASFFE4AET) X, Zbofid, A—R2 T U 7RGk
DRJEUT  ITHEND DY, G IRRAFROWEED X D IRWEEICW D, S
HU T 1 AR S OGERRERR OFE R 5 . FEVSBT 34— A N Z U 7T RE A
%4’/M$EP§%H;&0>FH% ZEICEEL TWD 2 EARENTZ, SBTIX, 5
ACIET D E, IMFORBILTROND Z EIXIFEAERLI 2D AREIX
k$¢\4/F¢&UkE¢®$@ﬂ@ﬁ ZINN D

SBT X, REN 2m L, KEN 200kg LA LICET D2 EnH D, Az
i L7m R E T, RED 160cm L EOEEKRDZ R 25 ETHD =
EWNRRENTEY, BEANLELN TV A REERIT4A2E THDH, HILS
AT BEG S OB OFFEMT 2 6 . BIROHME/INTE > TR Z D 1960 F1K & b
T 1980 AARIZHEM L TV D Z EMIREN D, SBT O AR K O A X2
WL, —EAFRER S b H DN, ATFREERT —Z I L, SBT DAk
%m;Sm(%XEB%m>iDm T Z 59, 15 ThHDAREME L RS
NTCW5, SBT Tik, FMppo BT RN A S, MITEWATEL., F
RmEm< s LR 720 BITESIZONTHUYEAT 5,

SBT X, ZNOINTWAEIIEN—D Lo/ < He 2V OE AR TR
EOENNZ EnD, B—REEE L TEHINLTVD

2. JBEDHH

2018 HE R TICHE SN TV 5 SBT OFERIIX 1~3D LBV TH 5,

SBT 7 — & ™ 2006 “F D L B = —{%, 8% 10~20 F2HBW\ T, KigE7Ze SBT i
TEEO/NRE R ORBRED A T ARG ST mREEZRE L TR, B
RS2 BV T H Z 0I5 EEED SBT #iAERE O L ~ULIZ K& 72 R
EMENFEL TS Z EICHBE SNV, SBT EIRIZ 50 L4 Bz 7= 0 FIl A



INTETHBY, MEEOEY— 71X 196140 81,750 h> Th-o7= (K 1~
3) . 1952 FF-~2018 FDHIH, WMETRERED 77 % NI A M. 23 % K EHA
EDFICEFEMEOSBHY TSN (K1) , RERECKHER
MERIL, 1982 4EIC b — 7 A % T 50% (23 L., 1992 4F J Y 1993 4E(C 11 -
12 % (2 U, 1996 LI IZEH O L CFEH T34 % L7 ->Tn5D (X
1) » BAROIFAMIEE (LFEREROBERNRET D) ORI 1961 4
(277,927 U ZFLdk L CE—ZIZEL, A—RA M7 VT oREREICLLIE
B O E R 1982 ENE— 27 T 21,501 Fo Tho7- (K3) , =2—T—
TR, BETIERBE, 4 R 7T HE7-, 1970 F 720 L 1980 FA7H»
HIFIv/ueEAMLTETEY, BED 1991 FENLELZRIE LT,

SBT3, VT B L., 787 % 251 > REE, 16.6 % SR, 4.7 % 2RI
THRESH TS (X2) , KEEICBT 2 MG RMEEL, 1968 4ELI5K 18
Y5 8200 b TLMENARE S (H2) | P D LR 20 4 THH]
1101 hT2 b, 20X D REEROEEIT, XX MO5 RS KIS A
Y REDMTY 7 FLTWAZ AR L TWA, KFEREOEEIT. EI0H
77V A0 TIPS (K4) o 1968 FLUREICHRE SN TNDA R
PEDIIERIE, 45000 k2725 10,000 > ARGEITHD LTH Y . TS &
18,400 k272575, FIMIENIZHE STV D RFFEOfEREIX, 800 kv
735 19,000 T, FHTH035 bk n (UL, SBTT—HD
FRMTHRE I 25 O E DN/ NEE I 72 > TV A IBEME A -8 LT L
%) .

3. BIRK I DB

2017 FOEPRFHM X, SBT OFEIIBLAE IR ENYIHIEIRED 13 % & H K
WICH Y | IKFH AR Z MR CE 5 /KUEL FEl> TS Z EZRIBL
2o LU S, HIHIEHEED 55% &9 k#EA R LTz 2011 FE D& R
LARE, BIROLGEN LN TS, BIEO TAC 1%, 2011 FIZERIRE iz
ERHFXEHANTRESNTEY ., 20X 2035 F % TIOEE 7 g R &
FTT0% OEFRTEIFRZFHET D X HICHEFFINTWD, FizeEH o
BARAIEE ORGSR, FEIRBLAE IR EOHEEMIZMWIEIRED 17% & 700 | FEJP
BUARE IR EIT 2009 LI 79 % #4AN L TV 5,

2019 FDIEFFIED L B 2 —DOFE R, EEFEONMARITIEFOZN LD HIK
Mozt DD, FEBMEDMAEKED L 2 Eal>TW\ND Z ERREB I
7o RN — A DX A CPUE OHEEE TlE, £ < DMK & 51
—B LR T4 7 L RBRARBND, ESC & LTIIWID T, PEINELA
BIRENZ D0 D B S T i (CKMR) 1C &L 2 fBBRIVFEE D KiE 7¢
HOMZARL L U, PEINBAEREOHIINCHEE LT,

A, BITE D PR
i iR (TAC)
Tl E CABEIRDOERIZD N D BRI BRIRFEEIXL TAC TH 5,




2011 HE D 18 [AI4ER S BT, CCSBT L. SBT D4R faifaseE a4
& (TAC) @a&“ﬁé@h%& iﬁ%ﬁ*’fiﬁﬁ (MP) ZfEH L., EEMRERD
HEEETH LB ED 20 % ’m%’m% SBT D PEYNH M & P i D AL
EWERT D Z EICAE LTz, CCSBT X, MP TRV AT TV W EIRICEE
DWTHLORTEZ T SRR D . 2012 4K OV 1LLIBED TAC 2 MP OfE R
HAONWTHELTWD,

MP ZEIRF 5124720 . CCSBT (%, EINBIAEIROEHN 72 R %4 &
b, MOREERNLVEENR TAC 2155 (T72bb, fFEIZBIT 5 TAC
D> DR ZJL S T) 72O TR 25 U 5 B 25850 L7, RIS
7= MP O F Tk, TACIZ3HEIZ—EHEIND, 2014 40 TAC IE 12,449
R TV, 2015—2017 £ TAC 1% 14,647 + > T - 7=, 2018—2020 4ED
TAC IZ54 17,647 b &7 B,

2015 AE 5 2020 42 F TITEIT D CCSBT D A w23 — K UM 19 FEIN M [E ~D
ERE D O EIILLTO LB THDH, I HIT, AU NN—ZEHHEED
KNG 26N TED, 74— ZEOM TR > ORRER) 72/ L 23wl
BTV 5,

BAED A = DIEBIEL B (~ )
2015 2016-2017  2018-2020

HA 4,847 4,737 6,117
A=A +Z7 V7T 5,665 5,665 6,165
R R E 1,140 1,140 1,240.5
MEEIREE 1,140 1,140 1,240.5
—a—V—=J UK 1,000 1,000 1,088
AV KRRV T 750 750 1,023!
R 25 10 10 11
BT 7 U0 40 150 450"

BEO W MFENEEOER D& ()
2015 2016-2017° 2018-2020
74U B 45 45 0

B thl, PN OVEGHEE Y

CCSBT /%, CCSBT O¥kl&EEIH 2V R— h4+ 5L & HIZ, CCSBT, AL /3—
K O RN R E o sAR i 2 10) | S8, I5FRAIIC CCSBT DR 1FE B &

L - b oI, 20184E 5 20204ED 7 A — K2 71 v 7 ITEWT HAMRA v KRS 7Iokt LT H LW
WCEFELT 21 by ROHARET 7 U DICH L TBELZ 27T P2 L0 THD, HAR, A
YRRITROET 7V AICET S 2021 ELEOEBIE S B2 BT ABEL. FFR 6,165 ki,
1,002 b K TN423 b U EMOBIAE L 2D,
22017 4£ 10 A 12 FICERHHE IR & e o7,



DFERFEM % FERL L T 72D DML A 2 49~ 5 3P 3R 2 SRR L T
Bo Fio. WSFEENE, ESIERLO BT Y R 2 SRS S 2 0 3R]
DOITENEE 25 ATV 5D, {TEIENEIZ, BFEL Ea—S., RFE-IIT v
TT—=hEND, ZOH, ITEIEHEIL, MFAICEAEENEE ST
< T XFELEZR->TVD,

F7-. CCSBT L, ATD I DDOEEFEHRT A N7 4 L ZHRNL T\ D,
o CCSBT OB ZZATT 272 DRARBITEN,
o FIEHNEBUR
o MCSEMOINEKR OIA

X512, CCSBT I, A N—23 -5 TW5 CCSBT OFEHKIIKT L TF D&
VAT AN EDRRE ) FHEEL TWVAENDIIHIND XA U R—HEFIZ L DR
BT HEEHIT, WENMNERSFICET S 2R T A0S L
Ea— % 2 0ERIEL E2— (QAR) YR/ T AZEAL TS, &
HIZ QAR LI T ZEXK L T3,
o LE2—%2%F A=) REOE=FY 7 RORET AT A
WD e R OVEEPEICBET AEHE SO LA Z LICL DAY v i
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Mean TAC (2021-2029)

20537 (19495, 21247)
20148 (19036, 21783)
20799 (19678, 22012)
20765 (18312, 22895)
20496 (19392, 21208)
20007 (18924, 21704)
20229 (19135, 21473)
19727 (17771, 22149)
20486 (19327, 21242)
19957 (18881, 21631)
20081 (19037, 21296)
19399 (17743, 21917)
19640 (16171, 20948)
19369 (17718, 20930)
20105 (18872, 21346)
18976 (15326, 21704)
20618 (19669, 21267)
20167 (19071, 21780)
20372 (19348, 21519)
20058 (17854, 22274)
20418 (19171, 21166)
20037 (18927, 21578)
21059 (19891, 22228)
21091 (18624, 23257)
19683 (16115, 20630)
19125 (17555, 20647)
18378 (17821, 19211)
17741 (14797, 18003)
19796 (16264, 20963)
19502 (17876, 21060)
20685 (19377, 21914)
20122 (16548, 22448)

Mean TAC (2021-2035)

21627 (20071, 23380)
21997 (19625, 24043)
21257 (19839, 23018)
21631 (18512, 24495)
21516 (19921, 23196)
21698 (19286, 23944)
20591 (19261, 22468)
20355 (17828, 23458)
21484 (19671, 23183)
21603 (19198, 23886)
20430 (19142, 22233)
19968 (17762, 23210)
19597 (14873, 22049)
19940 (16745, 22688)
20085 (18110, 21732)
18623 (13539, 22591)
21707 (20301, 23569)
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20686 (19455, 22248)
20739 (17919, 23500)
21411 (19446, 23105)
21718 (19317, 23895)
21592 (20045, 23349)
22145 (18806, 24761)
19982 (14790, 21712)
19474 (16219, 22594)
18303 (17495, 19413)
17761 (13272, 18805)
20237 (15045, 22133)
20338 (17158, 22847)
20750 (18732, 22445)
20068 (15164, 23549)

Mean TAC (2036-2050)

26001 (20067, 31560)
27400 (19375, 28000)
25147 (21558, 28915)
23839 (18846, 31017)
24839 (18739, 31414)
27130 (17829, 28000)
24611 (20944, 28396)
22194 (17835, 29699)
24528 (18083, 31322)
26985 (17238, 28000)
24408 (20792, 28188)
21803 (17699, 29227)
20118 (10835, 29412)
23915 (11765, 27895)
24543 (20446, 27569)
19547 (11602, 26760)
26889 (20319, 31842)
27541 (19799, 28000)
23991 (20845, 27402)
23018 (18236, 30925)
24684 (18117, 31388)
27197 (17934, 28000)
25435 (21555, 29479)
24712 (19052, 31368)
20305 ( 8793, 29139)
19341 ( 6936, 27733)
21147 (16173, 25524)
17871 ( 6689, 25446)
21693 (12098, 30346)
25407 (13496, 27960)
25175 (21065, 28177)
21187 (12983, 29131)

%AAV
(2021-2035)
5.4(3.4,10.1)
8.6 (3.2, 10.6)
4.5(2.5,7.5)
5.4(2.0,10.2)
5.2(3.2, 9.8)
8.1(2.8,10.5)
3.8(1.9,7.3)
4.3(0.498, 9.8)
5.2(3.2, 9.6)
7.8(2.6,10.4)
3.6(1.8,7.2)
4.1(0.389, 9.6)
6.3(3.4,12.0)
5.2(22, 9.3)
3.7(1.9,7.3)
6.3 (0.980, 12.7)
5.7 (3.4,10.7)
8.7(3.3,10.6)
3.6(2.0,6.1)
4.4(0.654, 9.8)
5.0(3.1, 9.6)
8.0(2.8, 10.5)
5.0(2.8,8.0)
6.7 (3.0, 11.1)
4.2(1.9,11.3)
4.6 (1.7, 10.0)
1.7 (0.505, 4.7)
0.777 (0.164, 15.8)
6.3(3.3,11.3)
5.5(2.4, 9.4)
4.6(2.6,7.8)
7.0(2.9,11.9)

%AAV
(2036-2050)
3.0(0.000, 7.4)
1.9(0.000, 9.2)
4.3(0.856, 9.0)
1.1 (0.000, 6.7)
3.0(0.022, 7.7)
2.6 (0.000, 11.0)
4.2(0.917, 9.0)
1.0 (0.000, 7.3)
3.0(0.113, 7.6)
2.7 (0.000, 11.5)
4.2(0.893, 9.1)
1.0 (0.000, 7.7)
3.3(0.398, 8.8)
5.1(0.317, 16.4)
6.6(2.8,11.1)
1.6 (0.000, 10.3)
3.1(0.000, 7.8)
1.6 (0.000, 9.1)
3.7(0.692, 8.6)
1.4 (0.000, 8.0)
3.0(0.000, 7.8)
2.5(0.000, 10.9)
4.3(0.858, 9.0)
0.950 (0.000, 7.0)
4.0(0.607, 18.5)
7.0(0.719, 34.2)
5.8(1.1,12.1)
2.1(0.000, 14.7)
3.3(0.195, 8.6)
4.2(0.117, 13.4)
6.7 (2.9,11.0)
1.1(0.000, 8.5)

Mean
CPUE2024-2026
1.3(0.768, 2.2)
1.3(0.786, 2.2)
1.3(0.768, 2.2)
1.3(0.788, 2.2)
1.3(0.703, 2.2)
1.3(0.715,2.2)
1.3(0.703, 2.2)
1.3(0.727,2.2)
1.2 (0.681, 2.2)
1.2 (0.695, 2.2)
1.2 (0.683,2.2)
1.3(0.707,2.2)
0.881 (0.485, 1.6)
0.892 (0.493, 1.5)
0.879 (0.479, 1.5)
0.901 (0.506, 1.6)
1.2(0.808,1.9)
1.3(0.818,1.9)
1.2(0.809, 1.9)
1.3 (0.825, 1.9)
0.045 (0.026, 0.078)
1.4 (0.815, 2.4)
1.4 (0.795, 2.4)
1.4(0.811, 2.4)
0.746 (0.414, 1.3)
0.754 (0.416, 1.4)
0.763 (0.417, 1.4)
0.795 (0.459, 1.4)
0.971(0.579, 1.6)
0.983 (0.583, 1.6)
0.966 (0.562, 1.6)
0.978 (0.584, 1.6)

P(2up/1down) init

0.022
0.013
0.065
0.012
0.038
0.014
0.158
0.009
0.034
0.018
0.187
0.009
0.401
0.296
0.313
0.173
0.018
0.012
0.09
0.01
0.042
0.018
0.038
0.021
0.226
0.152
0.317
0
0.371
0.275
0.188
0.256
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095S/0€029SS

0.277 (0.188, 0.394)
0.278 (0.192, 0.394)
0.274 (0.187, 0.392)
0.276 (0.190, 0.391)
0.246 (0.161, 0.357)
0.247 (0.165, 0.355)
0.245 (0.163, 0.357)
0.248 (0.168, 0.358)
0.238 (0.157, 0.349)
0.240 (0.161, 0.347)
0.238 (0.158, 0.348)
0.242 (0.163, 0.352)
0.203 (0.139, 0.286)
0.204 (0.138, 0.285)
0.200 (0.133, 0.284)
0.206 (0.143, 0.287)
0.296 (0.197, 0.422)
0.297 (0.201, 0.419)
0.296 (0.198, 0.422)
0.297 (0.201, 0.423)
0.249 (0.165, 0.365)
0.251(0.167, 0.363)
0.244 (0.160, 0.360)
0.245 (0.163, 0.359)
0.150 (0.090, 0.252)
0.152 (0.090, 0.250)
0.155 (0.089, 0.260)
0.166 (0.105, 0.274)
0.234 (0.165, 0.324)
0.236 (0.165, 0.322)
0.229 (0.158, 0.317)
0.232 (0.165, 0.318)
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0.300 (0.179, 0.484)
0.300 (0.187, 0.477)
0.299 (0.177, 0.483)
0.301 (0.178, 0.480)
0.266 (0.149, 0.440)
0.266 (0.157, 0.434)
0.270 (0.153, 0.445)
0.275 (0.159, 0.446)
0.258 (0.143, 0.430)
0.259 (0.152, 0.421)
0.264 (0.148, 0.436)
0.270 (0.156, 0.438)
0.207 (0.126, 0.336)
0.205 (0.122, 0.327)
0.198 (0.110, 0.334)
0.214 (0.130, 0.336)
0.321(0.187, 0.522)
0.319 (0.194, 0.514)
0.324 (0.188, 0.529)
0.328 (0.194, 0.527)
0.270 (0.153, 0.452)
0.270 (0.161, 0.447)
0.264 (0.147, 0.443)
0.262 (0.147, 0.439)
0.165 (0.077, 0.336)
0.168 (0.080, 0.334)
0.178 (0.075, 0.363)
0.191 (0.102, 0.381)
0.240 (0.153, 0.375)
0.237 (0.150, 0.367)
0.228 (0.135, 0.365)
0.237 (0.151, 0.366)

095S/0v029sS

0.312 (0.146, 0.555)
0.301 (0.157, 0.547)
0.317 (0.153, 0.571)
0.318 (0.149, 0.559)
0.279 (0.119, 0.508)
0.270 (0.130, 0.501)
0.291 (0.132, 0.531)
0.301 (0.138, 0.531)
0.272 (0.113, 0.501)
0.264 (0.128, 0.494)
0.287 (0.128, 0.521)
0.296 (0.139, 0.532)
0.226 (0.106, 0.422)
0.212 (0.106, 0.405)
0.209 (0.082, 0.416)
0.237 (0.114, 0.431)
0.328 (0.149, 0.603)
0.319 (0.160, 0.604)
0.346 (0.160, 0.636)
0.350 (0.163, 0.626)
0.283 (0.122, 0.527)
0.272 (0.131, 0.521)
0.279 (0.119, 0.530)
0.273 (0.115, 0.521)
0.184 (0.056, 0.436)
0.183 (0.067, 0.424)
0.201 (0.049, 0.472)
0.223 (0.094, 0.499)
0.258 (0.131, 0.467)
0.243 (0.128, 0.454)
0.235 (0.104, 0.455)
0.256 (0.126, 0.456)

0955/05029SS

0.326 (0.120, 0.639)
0.304 (0.120, 0.655)
0.340 (0.115, 0.677)
0.353 (0.113, 0.670)
0.303 (0.093, 0.588)
0.273 (0.106, 0.603)
0.320 (0.101, 0.640)
0.351 (0.121, 0.649)
0.298 (0.090, 0.584)
0.269 (0.104, 0.595)
0.317 (0.098, 0.638)
0.352 (0.122, 0.654)
0.307 (0.115, 0.580)
0.256 (0.113, 0.541)
0.242 (0.035, 0.554)
0.323 (0.117, 0.626)
0.340 (0.114, 0.723)
0.326 (0.114, 0.752)
0.387 (0.129, 0.802)
0.396 (0.135, 0.772)
0.307 (0.092, 0.616)
0.273 (0.101, 0.632)
0.296 (0.069, 0.634)
0.297 (0.064, 0.615)
0.231(0.026, 0.583)
0.223 (0.077, 0.576)
0.242 (0.000, 0.657)
0.297 (0.097, 0.708)
0.328 (0.132, 0.629)
0.276 (0.122, 0.595)
0.266 (0.060, 0.598)
0.325 (0.111, 0.636)

029SS/S€028SS

8T

1.9(1.2,2.8)
1.9(1.2,2.8)
1.9(1.2,2.8)
1.9(1.2,2.8)
1.7 (1.0, 2.6)
1.7 (1.1, 2.6)
1.7 (1.0, 2.6)
1.7 (1.1, 2.6)
1.6 (0.986, 2.5)
1.6 (1.1, 2.5)
1.7 (1.0, 2.6)
1.7 (1.1, 2.6)
1.3(0.862, 1.9)
1.3(0.849, 1.9)
1.2 (0.760, 1.9)
1.4 (0.905, 2.0)
2.0(1.3,3.0)
2.0(1.3,3.0)
2.0(1.3,3.1)
2.0(1.3,3.1)
1.9(1.1,2.9)
1.8(1.2,2.8)
1.8(1.1,2.8)
1.8(1.1,2.8)
1.6 (0.835, 3.0)
1.6 (0.870, 3.0)
1.7 (0.806, 3.2)
1.8(1.1,3.2)
1.5(1.0,2.2)
1.5(1.0,2.1)
1.4 (0.891, 2.1)
1.5(0.998, 2.1)

029S5/05029SS

8T

2.0(0.787,3.8)
1.9(0.797, 3.9)
2.1(0.776,4.1)
2.2 (0.706, 4.0)
1.9 (0.648, 3.6)
1.7 (0.720, 3.6)
2.0(0.711,3.9)
2.2(0.789, 4.0)
1.9 (0.626, 3.6)
1.7 (0.719, 3.6)
2.0(0.693,3.9)
2.2(0.829,4.1)
1.9(0.771, 3.6)
1.6 (0.746, 3.3)
1.5(0.233,3.4)
2.1(0.762,3.9)
2.1(0.766, 4.4)
2.0(0.768, 4.5)
2.4(0.824,4.9)
2.4(0.884,4.8)
2.1(0.688, 4.0)
1.9 (0.725, 4.1)
2.0(0.536, 4.2)
2.0(0.449, 4.1)
2.3(0.278,5.4)
2.2(0.810, 5.3)
2.3(0.000, 6.0)
2.8(0.982,6.2)
2.0(0.864, 3.8)
1.7 (0.790, 3.5)
1.6 (0.378, 3.6)
2.0(0.720, 3.9)

09SS/S€02
-610Z 9SS "UIN

0.172 (0.133, 0.222)
0.172 (0.133, 0.222)
0.172 (0.133, 0.222)
0.172 (0.133, 0.222)
0.166 (0.128, 0.217)
0.166 (0.129, 0.217)
0.166 (0.129, 0.217)
0.166 (0.130, 0.217)
0.165 (0.127, 0.212)
0.165 (0.128, 0.213)
0.165 (0.127, 0.212)
0.165 (0.128, 0.213)
0.165 (0.123, 0.212)
0.164 (0.121, 0.212)
0.163 (0.110, 0.212)
0.165 (0.126, 0.212)
0.173 (0.132, 0.229)
0.173 (0.132, 0.229)
0.173 (0.132, 0.229)
0.173 (0.132, 0.229)
0.156 (0.120, 0.202)
0.156 (0.120, 0.202)
0.156 (0.120, 0.202)
0.156 (0.120, 0.201)
0.106 (0.077, 0.131)
0.106 (0.080, 0.131)
0.106 (0.075, 0.131)
0.111 (0.093, 0.141)
0.171(0.133, 0.220)
0.171(0.132, 0.220)
0.170 (0.130, 0.219)
0.171(0.132, 0.219)

< 0€0z9Ss)d

< S€029SS)d

(09SSE"0
< S£029SS)d

o000
u s w
S © oo
WP

0.358
0.346
0.371
0.388
0.328
0.32
0.348
0.372
0.098
0.09
0.096
0.112
0.583
0.587
0.606
0.614
0.376
0.364
0.354
0.34
0.091
0.085
0.128
0.16
0.218
0.202
0.18
0.2
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tuning

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

MP

AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000

run

basel8

basel8

basel8

basel8

as2016

as2016

as2016

as2016
as2016cpueld
as2016cpueld
as2016cpueld
as2016cpueld
as2016reclow5
as2016reclow5
as2016reclow5
as2016reclow5
cpueom75
cpueom75
cpueom75
cpueom75
cpueupq
cpueupq
cpueupq
cpueupq
cpuew0
cpuew0
cpuew0
cpuew0
reclow5
reclow5
reclow5
reclow5

Mean TAC (2021-2029)

18767 (18260, 19326)
18613 (16091, 20496)
19109 (18546, 19720)
18708 (17341, 21837)
18746 (18022, 19279)
18493 (15939, 20295)
18825 (18264, 19447)
17593 (17189, 20676)
18752 (18017, 19258)
18423 (15825, 20156)
18748 (18214, 19359)
17516 (17144, 20294)
18115 (15143, 18920)
17176 (14817, 19288)
18752 (17842, 19377)
17401 (14498, 20088)
18788 (18356, 19372)
18639 (16216, 20378)
18894 (18373, 19461)
17752 (17341, 20810)
18706 (17759, 19194)
18460 (15854, 20200)
19238 (18651, 19858)
19341 (17341, 22190)
18396 (15162, 18857)
16951 (14453, 18967)
17851 (17527, 18300)
17341 (14579, 17505)
18160 (12769, 21440)
17365 (14921, 19447)
19044 (18100, 19674)
18059 (14909, 21361)

Mean TAC (2021-2035)

19303 (18439, 21080)
19508 (15262, 22661)
19303 (18545, 20223)
19308 (17341, 23182)
19252 (17887, 20824)
19180 (14890, 22318)
18984 (18245, 19924)
17991 (16899, 21860)
19217 (17903, 20859)
19049 (14689, 22322)
18901 (18183, 19826)
17792 (16831, 21253)
17771 (13246, 19551)
16033 (12720, 20174)
18649 (16853, 19506)
17231 (12702, 20586)
19360 (18611, 21304)
19594 (15275, 22629)
19019 (18365, 19803)
18171 (17279, 21951)
19168 (17600, 20818)
19114 (14676, 22337)
19470 (18670, 20428)
20029 (17234, 23929)
18548 (13844, 19684)
15859 (11972, 19940)
17741 (17141, 18354)
17160 (12629, 18048)
18041 (12769, 21440)
16484 (13033, 20516)
18973 (17104, 19851)
17769 (13274, 22138)

Mean TAC (2036-2050)

22896 (18780, 30149)
26137 (14126, 28000)
21254 (19358, 23445)
21748 (17309, 30070)
22124 (17316, 29576)
25345 (12891, 27965)
21015 (19120, 23189)
20115 (16650, 28513)
21871 (17246, 29256)
24959 (12657, 27953)
20912 (19031, 23093)
19809 (16225, 28336)
18772 (10130, 26531)
17392 (8101, 27292)
20964 (18104, 23250)
17480 ( 9820, 25568)
23712 (18995, 30837)
26353 (13885, 28000)
20550 (18962, 22264)
20589 (17217, 29517)
21886 (16900, 29758)
25426 (12456, 27967)
21448 (19428, 23787)
22579 (16999, 31036)
19073 ( 8569, 27534)
14271 (4307, 27042)
19079 (15604, 21673)
16642 ( 5555, 24697)
18749 (9898, 25483)
19251 ( 8762, 27551)
21282 (18437, 23524)
18728 (10775, 27456)

%AAV
(2021-2035)
3.1(L5, 8.7)
6.1(2.3,10.9)
2.6 (1.5,4.3)

3.9(0.000, 10.1)
2.9(L5, 8.1)
5.8(2.0,10.7)

2.2(1.1,4.1)

2.0(0.000, 9.0)
2.8(1.4, 8.2)
5.7(2.0,10.8)

2.1(1.1,4.0)

1.6 (0.000, 9.0)
5.0 (1.6, 13.2)
7.6(2.6,16.2)

2.4(1.2,6.4)

4.6 (0.000, 14.9)
3.4 (1.6, 9.4)
6.2(2.1,10.9)

2.1(1.1,3.4)

2.0 (0.000, 9.0)
2.7(1.4, 8.3)
6.0(2.2,10.9)

2.9(1.7,4.6)
4.6(0.176,11.2)

2.2(0.861, 11.6)
7.3(1.8,20.4)

1.3(0.370,3.2)

1.2(0.231, 16.2)

0.000 (0.000, 9.9)
7.1(2.6,15.4)
2.9(1.7,6.8)

5.5(0.182, 12.8)

%AAV
(2036-2050)
3.6 (0.000, 9.2)
4.0(0.000, 10.7)
2.6 (0.637,6.2)
1.5 (0.000, 8.2)
3.2(0.000, 8.8)
4.3(0.128,10.7)
2.6 (0.656, 6.1)
1.7 (0.000, 8.7)
2.9(0.000, 8.6)
4.5(0.173, 10.6)
2.6 (0.663, 6.1)
1.7 (0.000, 9.3)
2.6 (0.000, 9.3)
6.4 (1.6,14.1)
4.3(1.7,8.4)
2.4(0.000, 12.8)
4.0(0.000, 9.5)
3.6 (0.000, 10.8)
2.1(0.514,5.1)
2.1(0.000, 9.8)
3.1(0.000, 9.1)
4.5(0.101, 11.1)
2.7(0.679, 6.3)
1.6 (0.000, 8.5)
2.8(0.209, 11.9)
6.4 (1.5, 16.5)
3.4(0.804,8.7)
3.0 (0.000, 14.5)
0.000 (0.000, 7.6)
6.7 (1.4, 14.4)
4.4(1.8,8.4)

1.7 (0.000, 10.0)

Mean
CPUE2024-2026
1.3(0.800, 2.3)
1.4(0.811, 2.3)
1.3(0.792, 2.3)
1.4 (0.806, 2.3)
1.3(0.728, 2.3)
1.3(0.748, 2.3)
1.3(0.725, 2.3)
1.3(0.746, 2.3)
1.3(0.711, 2.2)
1.3(0.732,2.2)
1.3(0.706, 2.2)
1.3(0.728,2.2)
0.912 (0.509, 1.6)
0.922 (0.523, 1.6)
0.904 (0.497, 1.6)
0.922 (0.519, 1.6)
1.3(0.824,1.9)
1.3(0.834,1.9)
1.3(0.822,1.9)
1.3(0.838, 1.9)
0.046 (0.027, 0.079)
1.4 (0.846, 2.4)
1.4(0.821, 2.4)
1.4 (0.838,2.4)
0.767 (0.434, 1.4)
0.779 (0.442, 1.4)
0.771 (0.426, 1.4)
0.802 (0.462, 1.4)
1.0(0.594, 1.7)
1.0 (0.608, 1.7)
0.992 (0.585, 1.7)
1.0 (0.600, 1.7)

P(2up/1down) init

0.014
0.022
0.046
0.022
0.018
0.024
0.106
0.013
0.02
0.026
0.12
0.011
0.252
0.144
0.228
0.054
0.01
0.023
0.058
0.009
0.018
0.022
0.025
0.04
0.074
0.029
0.011
0
0.102
0.16
0.16
0.124



# 4 DX (SSB BEfR)

=<

hJ

AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000
AAA_3000
DMRcomb2_3000
NT4_3000
rh13_3000

-
c
=)

basel8

basel8

basel8

basel8

as2016

as2016

as2016

as2016
as2016cpueld
as2016cpueld
as2016cpueld
as2016cpueld
as2016reclow5
as2016reclow5
as2016reclow5
as2016reclow5
cpueom75
cpueom75
cpueom75
cpueom75
cpueupq
cpueupq
cpueupq
cpueupq
cpuew0
cpuew0
cpuew0
cpuew0
reclow5
reclow5
reclow5
reclow5

095S/0€029SS

0.286 (0.197, 0.405)
0.287 (0.202, 0.399)
0.283 (0.194, 0.403)
0.285 (0.197, 0.400)
0.255 (0.170, 0.366)
0.256 (0.175, 0.363)
0.253 (0.168, 0.366)
0.256 (0.173, 0.369)
0.247 (0.163, 0.358)
0.250 (0.171, 0.356)
0.246 (0.163, 0.359)
0.251 (0.169, 0.362)
0.212 (0.144, 0.297)
0.216 (0.150, 0.296)
0.208 (0.139, 0.294)
0.215 (0.149, 0.298)
0.304 (0.205, 0.430)
0.305 (0.211, 0.428)
0.304 (0.204, 0.431)
0.306 (0.209, 0.432)
0.258 (0.172, 0.375)
0.259 (0.178, 0.371)
0.254 (0.168, 0.372)
0.253 (0.172, 0.368)
0.157 (0.097, 0.260)
0.164 (0.103, 0.259)
0.159 (0.091, 0.265)
0.168 (0.107, 0.277)
0.245 (0.168, 0.341)
0.247 (0.176, 0.333)
0.238 (0.165, 0.329)
0.241 (0.173, 0.328)

09SS/S€028SS

0.322 (0.199, 0.506)
0.325 (0.213, 0.498)
0.320 (0.194, 0.510)
0.321 (0.197, 0.496)
0.287 (0.169, 0.461)
0.292 (0.186, 0.455)
0.287 (0.166, 0.468)
0.293 (0.176, 0.466)
0.280 (0.163, 0.451)
0.285 (0.181, 0.442)
0.280 (0.160, 0.458)
0.288 (0.171, 0.458)
0.225 (0.140, 0.357)
0.237 (0.154, 0.356)
0.214 (0.122, 0.352)
0.232 (0.147, 0.358)
0.340 (0.205, 0.540)
0.342 (0.221, 0.536)
0.342 (0.202, 0.550)
0.347 (0.211, 0.546)
0.292 (0.173, 0.476)
0.295 (0.189, 0.462)
0.287 (0.165, 0.473)
0.283 (0.167, 0.456)
0.180 (0.093, 0.359)
0.202 (0.114, 0.357)
0.184 (0.079, 0.371)
0.198 (0.109, 0.386)
0.261 (0.157, 0.413)
0.270 (0.182, 0.400)
0.246 (0.149, 0.388)
0.258 (0.167, 0.388)

095S/0v029sS

0.350 (0.181, 0.598)
0.346 (0.208, 0.586)
0.351(0.177, 0.612)
0.351 (0.181, 0.595)
0.316 (0.153, 0.548)
0.319 (0.188, 0.541)
0.320 (0.151, 0.567)
0.331 (0.163, 0.564)
0.310 (0.147, 0.540)
0.313 (0.185, 0.535)
0.314 (0.147, 0.558)
0.327 (0.164, 0.557)
0.258 (0.130, 0.457)
0.277 (0.165, 0.463)
0.237 (0.099, 0.451)
0.268 (0.145, 0.464)
0.365 (0.180, 0.645)
0.359 (0.211, 0.629)
0.373 (0.180, 0.670)
0.381 (0.190, 0.662)
0.323 (0.154, 0.567)
0.322(0.191, 0.555)
0.315 (0.146, 0.576)
0.306 (0.150, 0.549)
0.208 (0.078, 0.470)
0.247 (0.130, 0.482)
0.212 (0.057, 0.493)
0.234 (0.108, 0.509)
0.293 (0.144, 0.532)
0.307 (0.188, 0.508)
0.267 (0.128, 0.495)
0.287 (0.156, 0.490)

0955/05029SS

0.390 (0.177, 0.694)
0.375 (0.200, 0.708)
0.410 (0.169, 0.758)
0.404 (0.168, 0.724)
0.370 (0.156, 0.647)
0.359 (0.197, 0.655)
0.384 (0.148, 0.716)
0.400 (0.172, 0.696)
0.364 (0.150, 0.645)
0.358 (0.198, 0.651)
0.378 (0.145, 0.710)
0.397 (0.175, 0.693)
0.360 (0.167, 0.642)
0.388 (0.229, 0.659)
0.306 (0.089, 0.623)
0.379 (0.183, 0.670)
0.402 (0.169, 0.773)
0.391 (0.202, 0.788)
0.443 (0.169, 0.871)
0.450 (0.185, 0.826)
0.371(0.149, 0.674)
0.357 (0.188, 0.679)
0.370 (0.128, 0.726)
0.350 (0.122, 0.678)
0.275 (0.069, 0.629)
0.360 (0.202, 0.681)
0.273 (0.015, 0.701)
0.325 (0.131, 0.712)
0.394 (0.146, 0.754)
0.401 (0.231, 0.690)
0.338 (0.120, 0.676)
0.383 (0.167, 0.687)

029SS/S€028SS

8T

2.0(1.3,3.0)
2.0(1.4,2.9)
2.0(1.3,3.0)
2.0(1.3,2.9)
1.8(1.2,2.7)
1.8(1.3,2.7)
1.8(1.1,2.8)
1.9(1.2,2.8)
1.8(1.1,2.7)
1.8 (1.3, 2.6)
1.8(1.1,2.7)
1.8(1.2,2.7)
1.4(0.972, 2.1)
1.5(1.1,2.1)
1.3 (0.846, 2.0)
1.5(1.0,2.1)
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