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BSELZENEELL,

(2) JsE T ) ATk L7z 2013 45 ABC M QNI HEE I8 B O HE
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A skt 23?% i2(()??/2)013 2014 | 2015 | 2016 | 2017
FeurrentxSSB/Blimit (FFri%. 47y | 103 | 250 | 192|232 | 273 | 316 | 379
RO TR %3%) 103 | 250 | 158 | 202 | 249 | 299 | 374
S4FCBlimit~[E1{2 iﬁz;n 103 | 250 | 235 | 265 | 294 | 323 | 365
RO PR E ey | 103 | 250 | 1os | 235 | 275 | 317 | 378
BUIR OWSEE DHERF iﬁﬂ%; 103 | 250 | 265 | 284 | 303 | 320 | 346
104F CBlimit~[E18 ﬁ;ﬁffgz) 103 | 250 | 271 | 287 | 304 | 319 | 342
ERoOT B osey | 103 | 250 | 227 | 259 | 201 | 323 | 369
BB OHER ﬁgggfgg) 103 | 250 | 316 | 310 | 308 | 303 | 303
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N e ; R (Fh)

YHIEES 1 faras Y =7

T FEE 5011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 [ 2017
FeurrentxSSB/Blimit f;i% 47y | 1059 | 1049 | 1147 | 1361 | 1,603 | 1908 | 2.276
RO TR %3%) 1,059 | 1,049 | 1,147 | 1422 | 1,749 | 2,173 | 2,704
54F T Blimit~ 2118 gg%n 1,059 | 1,049 | 1,147 | 1,283 | 1,424 | 1,601 | 1,803
LR O B gﬁjgigi 1,059 | 1,049 | 1,147 | 1355 | 1,587 | 1,881 | 2,233
HUR O AEE O fE RS %g%; 1,059 | 1,049 | 1,147 | 1,229 | 1,306 | 1,409 | 1,521
104F C Blimit~ [A178 ggﬁm 1,059 | 1,049 | 1,147 | 1,218 | 1,284 | 1374 | 1471
LR TR R %ﬂ%ﬁ 1,059 | 1,049 | 1,147 | 1298 | 1457 | 1,658 | 1,888
Bl B O RS %ga% 1,059 | 1,049 | 1,147 | 1,137 | 1,121 | 1,122 | 1,123

() MAEDRHEFM %2 B E LIzt v 7 U A O

RITHCRE L7l ST U A OWTEBN R Z W 2 72012, MMARED R R %
ZELUERE, AR, BEEOETHIY R = L—y 3 U&7\, Blimit ~[AIE 5 6l
(5 F% (2018 F4W)) . 10 4Fi& (2023 4F4¥))) . BLOEFRBAD DY 27 (5% 5 4F
fl (2013~2017 4F) TBERIKHAREEZ —ETH FTEILM#HE) O 2 JTiHMiL7z (T,
B 18), I al—va VOFHREITMEEL 4D LB, BB DY 27 OEEICIT
Bban % FEHEL T REEN, ARRBETIIRE L TV RWEOMAEE L L GREREH AR
(2002 4E 40 T o) ZHUEL Lz,

Frec (Fcurrentx2011 4% SSB/Blimit) CiX. Blimit ~D[E{EfERIT 5 % 63%. 10 F% 82%
ThY ., THHRE(Frec)a & 5 & 5 FZBIERMERIL 78% & 72> 72, Frecl (5 H1%FIE) T
X, [EHERESRIT 5 1% 50%. 10 1% 66% CTH D . TR E (dFrecl) % & 5 & 5 %R fife
FIL 63% &M oT-, Frec2 (10 F&EIE) Tik, [BIEMERIL S F% 37%. 10 F% 50%TH
0. TR E (dFrec2) & & 5 & 10 FEEIEBERIT 70% L o7, WTFno>F U A bk
BAKB AR A T D HESRIT 0% TdH - 7=, Feurrent TlE, Blimit ~O B HERIT 5 1% 39%.
10 % 53% Ch v | BEREBIAREREL TR HMEFEIT 0% T, Frec2 & [AIFEEE D[RR M FIA D
%, Fmed TIEBUR OB EDHERF S Blimit ~O[RIE I RIAD 720,
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sl o A L FAG
) o FAE | g | RPRIRIENR — 20134
/&‘/ﬁgfiﬁ@) (Fcurrent *IJ ~ thlt EI l@jﬁﬂzﬁ 4
B Eotkig) | T 5 I 54E | HS5HF% | BIfREL | ABC
Ty | (104E4%) | TS
BlEOHK 0.47
. 120~694 | 269 63% 192
F txB/Blimit 0.67 17% . . 0% :
&ﬂgﬁn ) R;nam | Fhrr | Fhv (82%) °| Thv
Bl EOEER 0.38 ,
(Feurrent<B/Blmi) |  (0.54 | 14% 1§§F?§O ;%il (;§;§ 0% qlii/
TEAYHEE (aFrec)* | Fcurrent) 0
Bl EOHK 0.61
" 105~758 | 297 50% 235
> 0, o
GEE(§mmA{1@ (0.86 20% | o | P (66%) 0% | £
(Frecl) Fcurrent)
BlEEOEER 0.48 .
G/ECBImit~NTD | (069 | 17% | 207 2 (égﬁ 0% | o
TEHEE (aFrecl)* | Fcurrent) 0
BUR O HE A EFF g}ig) 230, | 104~748 | 308 39% 0% | 265
(Feurrent)* Fcuﬁeno R I S N A (53%) °| Fh
BlaBEOHK 0.72
" 99~764 | 313 37% 271
(10 45 Blimit ~=H£) (1.03 24% . ! o 0% .
(Frec2)* Fcurrent) Th T (50%) Th
Bl EOEER 0.58 .
(10 4C Bimit ~8) | (0.82 | 20% Q;??6 i%i (ﬁgﬁ 0% jéi;
TRAYHEE (aFrec2)* | Feurrent) 0
2013 4
T
BE
I &
4 g 0.89
Bl mOHER: (1.26 250, | 78632 | 296 21% 0% | 316
(Fmed) Fcuﬁeno TR | TRy (25%) | Fhe

A b

YRR D P EER I R D EB D RENTZORER TR DO RFERMENRKE,

AREED ABC FIEIZITHIA 1-1)-2)% AV,

HAaEORIEAX AT U4 LU T, Frec (Feurrent ZELP 8 & & Blimit O kL TIEIED |

Frecl (5 -4 12 Blimit ~[a]18) . Frec2 (10 4412 Blimit ~[\E]15) &

SN~

A E o

A A BT BT TR O BR BE Y Y % B IR O KIS RE 2R BB ICH D LR B L
IRNZENS BRI ERORIEZX 5L BEHZITIbOLL, EIHRE B 2 H-5<
AL OHEEZ X DB D& 21 LHY | EIRDEE A RIAD DL F VA NI E BT D,
A FEMEZZEL TLZ2FE alX 0.8 LLT,
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(4) ABC O F7#Afl

MEAEFE LIRS BN EN/=FT— % & v b EIE - BH S =Bl
R UT-R] - FElplif RO RIE L | FElpiase R

2011 FEJf R AEIMBIIRE, Fil KRR 2011 HAF i Bl g 2 2
2011 HERKZE~2012 FHEFICB I 2 &R ERE | BEFHEOUKGETICEL Y, BRESR, &
JRE. BfaE. RPS. MR

Al 247 %& F %ﬁi ABClimit | ABCtarget ﬁ%ﬁ
(] - FFEEAm) FHE (Fh>) (Fh>) (Fh>) (Fh>)
2011 4= (2010 44 41]) Frec2 | 0.52 986 264 220
2011 4 (2011 AF-F5FAM) | Frec2 | 0.59 888 266 223
2011 4 (2012 4F-F5-7FAM) | Frec2 | 0.81 1059 255 213 103
2012 4= (2011 4E244)) Frec2 | 0.63 1039 267 224
2012 4= (2012 4F-/5FAM) | Frec2 | 0.70 1049 284 238

2011 4F. 2012 42 TAC R EDIRYLE 2 ~7-3F VA (Frec2: 10 444 I H A8 45 TR l2la]
BTN T T o7, e R FEE,

2011 ARZDN T, AFEFFHICE T HRPTE, ABC &b 2010 A= H ¥Rl & [FIFE T
B o 77, 2012 FZ DWW TUE AREFHRHEIZ 30T 2009 =R BEOE IR BN EHIEE S ui=n3,
WEAR A C 0> RPS {25 L 72 2012 AR BED AR LA U 2SR T o722 &b,
CEIR BT SRR & A% L oo, FOIBREOUET LR TRORE LICE Y, ABC 1%
w7tz

6. ABC LINNDEBRAEANDIRE

Kawai et al. (2002)i%, 1970 FARD @K ERNZIFR A~ OTREE IR . [FL & 5 Zeif
A L CduE 1990 FERICEIRIREE L2 L5 Uiz, Bk 17 4R £ TORFEEITB W
T, 1993 FELIRE, it (0. 1 kM) O F BNEEICEL o2z (X 5), Rk
DLEIIREETH D Z & 24 L. AW PRI BT A SREED i 72 1S B i - & f et
L. 2MEEPREAE AT D 3.5 A KIE CH D & OfEmESE T D, BB DLQ012)IE, A
FEEOBIRENREE T L A HEEE L Ci ] - TR R O RE T RIC L 2 BIRE N R A M L.
WAL 31T D AR O ERIH O RN @ L 2 LT 5, IR A
DF MEL 725 THY (M 13), Feurrent OHEFFTHEPAOBEIE N FLIAD 523, EIROFfe
PRI ZRED 7212, Bl & kX HEIZxd 2 F OBNEE Lu,

BT DM L - T, EIFRRBROH 5 (BHEEIE OEINH ) Bl (REHR) OFETIP
DFFH, PIEFEIE (RO TOFEIH) ObD X0 HIVEN R, SMUFADOATRERF W
ZEDPFRBEROBRALEND DN TE T CRERRER), AT, EERER DT E
I~ FEIENS < (S 2010) . EIFEN IR (FEIRUE(E) 2R <L, B (3
~4 ) (ZPEIRS DM 23558, 4 A XS KEH OARIENE TRV EINT 2R TH Y (K
% 2010) . ABRIEOBREECORMAKRO FEEIN & S 2, (HEMNR L DT —
U E —EL, AV AR EOBAKMERERORES EEDRVWRHTEH S Z L0 D
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HFROARICHE L TWD EEX BND, FEREMIC X DM o BEOEINL, Fx
DOMADEREEAL~DMEE B DR EFFO LB 2 b, MAROEINE —EKAELL L
DOMEFF R D 720121, ZOFEIRZIEIN, HFFSHEL2ZENEETHD, TOTDITITE
AOFHS CRIE - RREM) KA BIE LB, FEZITV, FEIRRBRO H 2 mkmdl
MELHRTOILERND D,

1. SIRAXEK

ERA—Z (1999) VPA O AT & SEES. /KPEGTREBLERGE R, 20, 9-28.

AT R - VefRrh — - TR (1987) AR — MEHTIZ X 5~ Y/ R RBEO B IR EHEE.
HEARMTHR, 121, 1-11.

RS (1974) HRALHERKICR T o~ /SR oERE L VS TliA§ 2 LHEE S
B OV T, HALKIFRR, 33, 37-49.

BUZE RS (2002) 1960~70 4EARICISIT B~ &R & s, A FIMERE, 34(4), 273-279.

Kasamatsu, F., and S. Tanaka (1992) Annual changes in prey species of minke whales taken off
Japan 1948-87. Nippon Suisan Gakkaishi, 54, 637-651.

NERFEZ - BT H T (2002) v /3L TP Dph - FEIRIS KOV, A FIERE, 34(4),
266-272.

Kawai, H., A. Yatsu, C. Watanabe, T. Mitani,T. Katsukawa and H. Matsuda (2002) Recovery policy
for chub mackerel stock using recruitment-per-spawning. Fish. Sci., 68, 963-971.

JINRHEE (1965) 71> A DR L &), KIEMIEHEE, 8(1), 148

JINFEE (1968) ~ VS AKSEPERBER A DERRIZ OV T B AKMFR, 55, 59-113.

JNSHE « FAFIERE « BELT - BEEAE - mARE R - S WL (2006) LA O LA AR
BENOHEE SN DY/, A U DR IAREIEE. 2006 4K PEET 2 HHE S
£, 94.

JIBRIE « FPARIERE » BLILT - REPRESL - EEFZ (2009) 2001~2008 4 5~7 H O AETE KA
FECIIT 298 0 5kfa D, IRRAR & IMASE & ORSFR. 2009 4K EEMRE Y

DHEEE, 19

NRIEAT (1992) (T30 B8 THRAE L7280 - f1HEfR - ShfoD—F 52, JKPEMRIEIIZE,
56, 57-64.

—fd (1992) AARDIKFEHER I T 5 S IXBEIEOFEINE, FEINE K OPEIN Rk U
DA, KEMENIE, 56, 65-72.

IR - BT E T - s - AHZR - ZfERI - BPER - 10 FReA - RE - A -
e - FRFIER - R - %%E%(mm)ﬁ%ﬁM%ﬁwtv#AkI¢+ﬁém
ﬁ@#%%#%@%kﬁﬁk%@&ﬁ(mm~mmfﬁ 2010 “FPEKPEMRE T2
AR E A, 7

Tamura, T., Y. Fujise, and K. Shimazaki (1998) Diet of minke whales Balaenoptera auctorostrata in
the Northwestern part of the North Pacific in summer, 1994 and 1995. Fish. Sci., 64, 71-76.

HAESE - AE - =8E3E - IHEZE - JIIRTE (2002) ~ P/ & S~ P D55 & [alilE
R A TV, 34(4), 256-260.

EHIRAHE (1994) <Y NEIROLE) & SITREDOLIE. KPERFEIITE, 58, 48-49.
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RRFad (1999) B - BUHBATHIC 1) 2 Moo & ERE. A TIVEE, 346,
245-250.

I - ) - BENEE - 34E - =B EE (2001) v P38 T<H D554 & Rl
S, KEVEEERFSE, 65(4), 201.

Oozeki, Y., A. Takasuka, H. Kubota, M. Barange (2007) Characterizing spawning habitats of
Japanese sardin (Sardinops melanostictus), Japanese anchovy (Engraulis japonicus), and
Pacific round herring (Etrumeus teres) in the northwestern Pacific. CalCOFI Reports, 48,
191-203.

Pope, J.G. (1972) An investigation of the accuracy of virtual population analysis using cohort
analysis. Int Com. Northw. Atl. Fish. Bull., 9, 65-74.

BT HE T (2010) ~ Y SRR BEO BIRRE DAL & 2 OMEIATFEN E~ DB, KPEE
PERIFZE, 74, 46-50.

BT E T« HBER « JREERS - )10 - TIHZE (2012) FFATRE & O R 2ZEMINEL 7 23~
YSROERBED G IRENREIC 5 2 55228, HIKGE, 78, 15-26.
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inter-annual variation in length-at-age of chub mackerel (Scomber japonicus) in the
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323-332.
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Yatsu, A., T. Watanabe, M. Ishida, H. Sugisaki and L.D. Jacobson (2005) Environmental effects on
recruitment and productivity of Japanese sardine Sardinops melanostictus and chub mackerel
Scomber japonicus with recommendations for management. Fish Oceanogr., 14, 263-278.

KHET - ALEF#L - S. Selvaraj « ABEICHE - JIFHEE - 2 Lfath - 35KES (2010) <532
iR DIRY A X DEACHMTF R DR & AFRIC RITT . 2010 4FEOKPEME TR RS
AT R, 47.
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1. FAELIMAEORFE AL Blimit (SSB450 T hY) . MBI TRIC AW
BfR (RPS F4914E : 6.6 B/kg) ZFNTHhRT,
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800 | - BRE
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14. BAEL F ORKR

/‘E:r—e;t

)
Fo4 4
8 ] 100
-40%SPR
' 80
F30%§PR ] 60
: F20%SPR | 15.F £%SPR., YPR DREf%
:  Fmed 20 Feurrent 1% 2007~2011 4£D ¥,
N : 2 0
1 2 3
FGERIRF 1D FHER)
RPS (Ekg)
100 }
10
1
0.1 lllllllllllllllllllllllllllllllllllllllll

1970 75 1980 85 1990 95 2000 05 2010
X 16. FHAEPERIIERPS)DOHER AMRIITRIE (6.6 B/kg),

BEE (FhV) ERE (FbF)
400 2,500
350 } ——Fcurrent
412
300 F —a—Frec ,000
250 f —o—Frect 1 1,500
200 f
150 } —4—Frec2 { 1,000
L Fmed
100 —>=Frm 1 500
50 F
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17. BT A8 HiRER L RIREDORSRTH
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RRE@EABMN) BRAE(EAMN) BEE (AL

Frec Frec SN Frec

Fcurrent

Frec2 '/,.ii/ / Frec2 Frec2 “'__,—:’/ )

—— Blimit

18. ZIL TV ATOREEMZZRBL-RRE, BAREBIOAEED K TH
RPS BEBBUED F RGNS DOEZED VYTV A2 X > TIMAREZE 2% 1,000 [E D
RAITICE 2 EE L E TR 10%0ME, 34761 (KMFR) 1% 1,000 ED 5 HLEED 10 E O
RAITERT,
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1. WEM - WEDiE R (b RIEERT 07T A~ 6 H)

E T F b
i M == EmmE mo 7 KGR PR EE | Al
e VRV E 7

1960 1,313 1,313 0 0 0 0

1961 8,614 8,614 0 0 0 0

1962 6,685 6,685 0 0 0 0

1963 17,626 17,268 358 0 0 0

1964 151,420 57,479 2,326 0 91,615 0

1965 274,321 157,664 835 0 115,822 0

1966 334,962 195,306 3,766 9 135,881 0

1967 462,310 327,541 2,213 5,991 126,565 0

1968 617,342 462,292 6,318 15,002 133,193 537

1969 568,918 455,637 9,553 15,998 84,893 2,837

1970 862,536 749,335 14,178 32,000 52,219 4,072 10,733
1971 870,326 741,119 8,168 62,000 31,847 7,253 19,939
1972 867,232 661,304 6,747 122,604 47,833 7,414 21,330
1973 842,788 565,584 11,485 182,996 49,011 7,308 26,404
1974 902,798 554,472 15,579 240,000 47,065 4,535 41,147
1975 918,917 579,950 34,242 173,806 90,332 6,370 34,218
1976 707,857 352,460 19,515 144,643 154,374 5,468 31,397
1977 1,095,830 761,810 4,400 158,034 132,210 9,250 30,125
1978 1,474,434 1,045,072 9,662 220,350 177,396 3,942 18,012
1979 1,307,310 969,568 11,783 171,028 130,915 4,347 19,668
1980 636,826 482,153 8,323 47,616 73,076 3,342 22,316
1981 390,203 298,344 6,134 42,348 9,651 3,973 29,753
1982 356,984 254,320 5,614 29,954 35,334 5,778 25,984
1983 391,471 338,760 3,255 13,502 808 4,569 30,577
1984 557,086 479,173 9,180 29,517 4,567 7,425 27,223
1985 448,438 384,355 3,616 2,708 14,653 20,518 22,588
1986 640,616 541,306 3,856 41,902 16,240 10,767 26,545
1987 348,773 259,765 2,944 20,914 21,497 5,605 38,048
1988 271,925 223,576 4,200 7,703 6,515 9,214 20,718
1989 134,014 101,051 1,206 0 8,625 7,055 16,077
1990 24,013 7,933 1,468 0 2,112 4,578 7,922
1991 22,872 5,434 1,252 0 5,094 3,754 7,338
1992 83,898 46,761 19,554 0 2,019 4,675 10,889
1993 404,822 347,968 28,445 0 1,178 14,677 12,554
1994 117,863 74,801 23,235 0 1,619 11,010 7,198
1995 146,270 106,317 24,937 0 1,597 4,042 9,377
1996 267,194 219,303 34,038 0 14 3,244 10,594
1997 334,748 294,091 28,142 0 1,445 7,180 3,890
1998 113,258 98,983 10,126 0 274 2,445 1,431
1999 70,222 50,393 13,904 0 38 2,794 3,094
2000 93,707 76,988 13,174 0 0 2,036 1,509
2001 55,812 44,646 7,503 0 0 1,250 2,413
2002 48,192 37,131 8,724 0 44 1,337 957
2003 76,696 51,828 19,530 0 84 875 4,378
2004 180,667 144,039 29,202 0 188 5,506 1,732
2005 226,521 193,881 27,205 0 448 1,428 3,559
2006 238,989 198,057 34,394 0 2,714 2,109 1,715
2007 182,148 146,816 30,439 0 742 1,552 2,600
2008 173,401 143,010 24,120 0 1,139 2,540 2,592
2009 127,223 106,437 10,987 0 939 4,413 4,447
2010 130,555 107,808 13,382 0 2,540 4,127 2,697
2011 103,230 81,543 3,793 0 2,826 13,048 2,018

IR N - 2 h v, B,
# 2. ABCHER KON TRICH T 2B FHOMKE, RAEIE I KO Feurrent

2007~ 20114F D %) Ok Uk 2% 3 4k Sk ekl b
R H (g) 140 347 465 576 670 772 903
% BEN 5 (%) 0% 0%  50% 100% 100% 100% 100%
Fcurrent 014 025 045 067 064 139 1.39
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# 3-1. FhmplieE s, ERE (1970~1980 4Ffi)

bR (1005 /)

AT i - T AR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
0F% 917 367 30 90 353 1293 586 518 1,034 225 167
1iek 1,321 895 1,927 622 183 400 857 2,001 1250 2,069 395
2% 1,141 976 710 1,164 799 577 508 698 1461 1415 240
35k 401 317 252 527 1,000 636 414 453 638 695 351
45% 140 114 76 176 312 403 233 227 336 171 259
Shk 54 62 37 44 27 170 39 79 172 87 106
Gk LA 45 21 18 12 4 47 3 15 16 14 9
it 4020 2753 3052 2635 2677 3526 2641 3990 4908 4676 1528
FElnpfaEERE (T hy) KBTI B T 25 B TH Y ERE L 1T R D,
AF i - 6 ) AR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
0rk 69 24 2 9 25 59 44 46 100 16 10
ik 249 182 435 146 43 73 132 372 326 453 65
2% 329 376 241 333 264 192 147 213 450 449 80
3ik 162 175 116 186 389 273 187 204 253 299 157
455 75 92 45 78 151 195 124 128 173 2 141
5i% 35 66 27 27 19 96 26 52 103 56 71
6 LL b 33 26 15 11 4 36 3 13 15 10 9
&t 952 940 882 790 895 924 664 1,029 1421 1375 534
HEE S 30% 24% 20% 19% 23% 28% 18% 22% 30% 43%, 31%
FBIAE(g)
A - A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
07k 76 64 78 101 71 45 76 90 97 70 62
175% 188 203 226 235 236 183 154 186 261 219 164
25% 288 385 339 286 330 332 290 305 308 317 332
3% 404 551 459 354 390 429 453 450 397 431 448
45% 532 811 592 443 484 484 530 563 515 536 544
5% 655 1,066 737 611 699 567 683 668 601 648 675
6% Ll b 731 1242 843 908 946 768 917 847 893 738 954
B IRE LR B
W - AR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
07k 0.12 0.03 0.00 0.02 0.06 0.18 0.05 0.06 0.19 0.10 0.07
5% 0.36 0.20 0.29 0.15 0.05 0.11 0.21 0.32 0.27 0.99 0.31
2% 0.85 0.65 0.30 0.37 0.37 0.28 0.25 0.34 0.54 0.75 0.35
30k 0.87 0.82 0.44 0.48 0.85 0.75 0.43 0.48 0.78 0.70 0.53
45% 0.71 0.89 0.60 0.84 0.78 1.64 0.93 0.58 1.17 0.64 0.84
5iek 1.16 1.13 1.18 1.26 0.35 3.29 0.89 1.48 2.18 1.94 1.79
6% UL 1.16 1.13 1.18 1.26 0.35 3.29 0.89 1.48 2.18 1.94 1.79
-3 (Fbar) 0.75 0.69 0.57 0.63 0.40 1.36 0.52 0.68 1.04 1.01 0.81
FplgIEEE (1005 E)
AF i - 6 AR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
0% 10295 14207 8253 6816 7328 9805 13922 10223 7254 2975 2968
17k 5333 6,150 9223 5507 4495 4623 5514 8852 6429 4016 1810
2% 2429 2493 3389 4604 3,182 2863 27771 2995 4296 3286 997
35k 842 694 872 1,690 2,133 1479 1447 1441 1436 1683 1,044
45% 338 236 206 378 702 612 470 631 595 440 559
51k 96 112 65 75 109 215 80 124 237 123 155
AN 81 37 32 20 18 60 7 24 23 20 14
&t 19414 23930 22040 19091 17967 19.657 24212 24290 20269 12,543 7,547
FERERZ (T hY)
AF s - 1) AR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
07k 778 911 642 686 518 446 1,057 918 702 209 184
5% 1,004 1249 2083 1296 1,061 845 847 1,647 1678 879 296
20k 700 959 1,148 1315 1,050 951 803 913 1323 1,043 331
35k 340 383 401 598 831 634 655 649 571 725 467
455 180 191 122 167 339 296 249 355 306 236 304
5h% 63 119 48 46 76 122 54 83 142 80 105
6k LA | 59 46 27 18 17 46 6 20 20 15 13
it 3,124 3859 4471 4126 3893 3340 3672 4586 4742 3186 1,700
Blfa & 714 855 747 973 1308 1,061 1,140 1316 1380 1296 942
RPS (JE/kg) 14.4 16.6 11.0 7.0 5.6 8.4 12.2 7.8 53 2.3 3.1
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# 3-2. FppllfE R, EIRE (1981~1991 i)

bR (1005 /)

AT i - T AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
0F% 249 108 207 531 389 170 72 61 34 24 39
1iek 172 283 235 527 409 1241 316 98 24 5 6
2% 133 263 364 347 260 515 352 232 52 5 8
37k 139 140 187 201 195 256 171 232 70 9 6
45% 181 71 63 87 77 73 41 24 76 5 4
5i% 107 62 36 44 39 26 19 4 4 4 2
Gk LA 13 11 19 17 2 8 6 2 1 1 0
it 994 937 1,112 1755 1392 2289 977 654 260 52 65
FElnpfaEERE (T hy) KEFRITICB I 2HEETH Y ERMH L 1T R D,
AF i - 6 1) AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
07 27 12 16 64 32 17 6 10 7 4 7
5% 36 66 47 118 99 247 77 25 8 2 2
2% 43 73 112 126 98 145 118 79 2 3 4
35k 61 61 75 110 95 104 76 102 38 6 4
455% 114 41 30 57 57 42 27 16 46 4 2
Sh% 79 2 21 34 34 19 16 3 3 3 1
(A 13 8 12 17 21 8 7 2 1 1 0
it 373 303 313 525 435 582 327 238 124 23 20
RS 23% 20% 23% 30% 26% 42% 37% 45% 43% 11% 6%
FBIAE(g)
AF (s - T B A 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
07k 107 113 77 120 82 98 86 168 207 170 169
17% 211 233 200 223 241 199 244 255 325 365 305
25% 322 276 307 362 376 281 336 341 426 582 488
3ik 439 439 402 547 489 407 446 440 537 661 585
45% 628 583 475 656 741 572 644 654 599 828 654
5% 732 681 576 768 855 755 838 886 814 954 790
6k LA | 1,067 758 645 993 943 947 1112 1066 1034 1,101 957
B IRE LR B
R - A 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
07k 0.09 0.05 0.08 0.19 0.10 0.12 0.16 0.35 0.23 0.09 0.05
5% 0.12 0.18 0.17 0.39 0.28 0.66 0.42 0.42 0.28 0.06 0.03
2% 0.20 0.35 0.49 0.51 0.43 0.95 0.50 0.85 0.54 0.11 0.16
30k 0.45 0.43 0.57 0.73 0.81 1.52 1.50 1.03 0.91 0.20 0.23
45% 0.77 0.55 0.45 0.77 0.93 1.19 1.92 1.35 2.16 0.18 0.14
5iek 1.65 0.89 0.83 0.91 1.56 1.48 2.26 1.62 1.21 0.76 0.10
6% UL 1.65 0.89 0.83 0.91 1.56 1.48 2.26 1.62 1.21 0.76 0.10
-5 (Fbar) 0.71 0.48 0.49 0.63 0.81 1.05 1.29 1.03 0.93 0.31 0.11
EimpIEIRES (1005 2)
A - VI 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
0% 3392 2932 3250 3,684 5157 1,888 610 251 199 357 1,032
1k 1,853 2070 1,878 2009 2034 3,139 1,126 350 118 106 219
2% 890 1,101 1,156 1,066 915 1,029 1,088 496 154 60 67
31k 472 488 522 476 430 401 268 441 143 60 36
475% 412 203 213 197 154 129 59 40 105 38 33
51k 162 128 78 91 61 41 26 6 7 8 21
A 19 23 42 35 34 13 8 2 1 2 3
it 7200 6944 7,139 7558 8787 6638 3186 1587 727 631 1412
FERERZ (T hY)
AF s - 1) AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
0irk 362 331 251 442 420 185 52 42 41 60 175
5% 391 482 375 449 490 625 275 89 38 39 67
20k 286 304 355 386 344 289 365 169 66 35 33
35k 208 214 210 261 210 163 120 194 77 40 21
455 259 118 101 129 114 74 38 26 63 32 2
5h% 119 87 45 70 52 31 2 5 6 8 17
6% LL 20 18 27 35 32 13 9 3 1 2 3
i 1,645 1553 1364 1772 1664 1379 881 528 292 215 337
Blfa & 670 507 468 584 491 350 335 295 173 95 76
RPS (JE/kg) 5.1 5.8 6.9 6.3 10.5 5.4 1.8 0.9 1.1 3.7 13.6
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# 3-3. FinpllfE R, EIRE (1992~2002 4 )

bR (1005 /)

AT i - T AR 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0F% 326 108 131 388 1479 156 30 127 290 8 238
1iek 12 1,070 100 132 181 940 65 15 99 74 16
2% 14 268 100 52 21 65 168 21 15 43 6
37k 13 44 29 30 18 14 12 36 12 6 6
45% 7 6 5 10 9 7 1 9 16 4 4
Sk 11 2 2 4 4 4 0 1 1 3 3
(A 9 2 2 2 3 2 0 0 0 3 2
i 393 1,499 368 617 1715 1,189 276 210 433 141 275
FElnpfaEERE (T hy) KEFRITICB I 2HEETH Y ERMH L 1T R D,
AF i - 6 1) AR 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
07 47 15 19 41 174 24 5 22 46 1 27
5% 3 304 29 54 47 270 21 5 36 26 6
2% 6 98 48 25 10 28 75 11 6 19 3
35k 7 19 17 19 10 8 7 2 6 3 4
455% 5 4 3 8 6 4 1 7 9 3 2
SH% 11 2 2 3 3 3 0 1 1 2 2
6% L 10 2 2 2 2 2 0 0 0 3 2
&t 90 445 120 151 252 338 109 67 105 57 46
RS 12% 58% 35% 42% 36% 53% 39% 29% 43% 38% 22%
FBIAE(g)
A fhin - JE I A 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
07k 143 143 146 106 118 152 165 169 158 137 113
17% 288 284 294 406 260 287 325 308 366 350 354
25% 424 368 476 474 451 428 446 515 421 440 455
3ik 529 430 578 626 545 535 523 606 517 599 576
45% 749 705 661 809 633 642 787 803 593 626 643
5% 990 943 896 908 743 699 879 950 895 689 780
6r L b 1L,114 1115 1116 973 819 840 970 1099 1031 1078 1126
B IRE LR B
AF - TR AR 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
07k 0.15 0.25 0.34 0.54 0.55 0.49 0.23 0.36 0.99 0.04 0.35
5% 0.02 1.61 0.51 0.94 0.69 1.19 0.50 0.22 0.70 1.05 0.13
2% 0.13 1.41 0.82 0.73 0.48 0.75 0.94 0.38 0.47 1.11 0.24
30k 0.55 1.02 0.69 0.82 0.83 0.92 0.38 0.68 0.52 0.42 0.58
45% 0.61 0.65 0.36 0.67 0.88 1.22 0.18 0.69 1.03 0.41 0.64
5iek 1.26 0.41 0.51 0.65 1.00 2.62 0.19 0.38 0.16 0.79 0.87
6% UL 1.26 0.41 0.51 0.65 1.00 2.62 0.19 0.38 0.16 0.79 0.87
-5 (Fbar) 0.57 0.82 0.53 0.71 0.78 1.40 0.37 0.44 0.58 0.66 0.53
EimpIEIRES (1005 2)
A - VI 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0% 2,833 588 553 L137 4268 491 175 511 563 255 977
1k 660 1,632 306 264 445 1,650 201 93 238 140 165
2% 142 433 218 123 69 150 336 82 50 79 33
3k 38 83 71 65 40 29 48 88 37 21 18
45% 19 15 20 24 19 12 8 2 30 15 9
51k 19 7 5 9 8 5 2 4 7 7 7
6k LA F 15 7 6 5 5 3 0 2 3 6 4
£t 3,727 2765 1,180 1,627 4854 2341 770 801 928 523 1212
FERERZ (T hY)
AF s - 1) AR 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0irk 406 84 80 120 504 75 29 86 89 35 110
5% 190 464 90 107 116 474 65 29 87 49 58
20k 60 159 104 58 31 64 150 2 21 35 15
35k 20 36 41 40 2 15 25 53 19 12 10
455% 14 10 13 19 12 8 6 17 18 9 6
ik 19 7 5 9 6 4 2 4 7 5 5
6% Ll 17 7 7 4 4 3 0 2 3 6 4
it 727 768 340 358 694 642 278 234 243 151 209
Bl & 94 124 107 96 56 55 93 93 67 63 40
RPS (E/kg) 30.0 4.8 5.2 11.9 75.9 8.9 1.9 5.5 8.4 4.0 24.1
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£ 3-4. FhppfE R, EIRE (2003~2012 4 )

g R (1005 2)

A i - YR AR 2003 2004 2005 2006 2007 2008 2009 2010 2011
07 54 677 41 6 403 58 165 102 26

17% 170 77 520 62 50 268 33 178 94

25% 27 64 52 378 66 46 121 53 88

35 5 10 32 25 149 43 2 36 19

455 2 4 13 8 3 50 12 7 7

5ik 1 1 1 2 1 3 14 7 2

6 Ll b 1 1 1 0 0 1 1 3 0
it 260 834 2844 481 673 469 370 387 237

g EE (T h)

KEFM BT 2 AETH Y HRAEL TR D,

AT fh - R A4 2003 2004 2005 2006 2007 2008 2009 2010 2011
07 7 89 5 1 49 8 20 13 5
17k 40 21 165 2 16 84 12 61 37
25% 10 36 25 199 31 18 61 26 43
35 3 7 18 16 80 26 12 2 11
475 1 3 10 5 2 33 7 5 5
5h% 1 1 1 2 1 2 10 5 2
6k LA b 1 1 1 1 0 1 1 2 0
s 63 160 225 246 179 172 124 134 103
T A 27% 22% 27% 33% 31% 35% 19% 15% 10%
A E () 20124F132007~201 I4E DI EAR E
AF s - e 1) 4 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
07% 124 132 118 136 121 138 120 125 197 140
17k 236 280 316 362 314 312 377 343 391 347
25% 374 569 477 528 469 385 503 481 487 465
35 530 742 578 631 537 589 557 594 600 576
45 756 835 787 726 683 672 599 694 701 670
S 788 1,011 1,002 1,013 745 806 694 770 847 772
6 Ll b 1078 1087 1089 1122 921 995 838 863 899 903
B TR ISR E(E)
ATt - AR 2003 2004 2005 2006 2007 2008 2009 2010 2011
07% 0.14 0.24 0.08 0.02 0.36 0.14 0.08 0.08 0.05
17k 0.60 0.37 0.37 0.20 0.26 0.57 0.14 0.15 0.12
25% 0.41 0.62 0.62 0.67 0.45 0.52 0.73 0.43 0.12
3% 0.48 0.34 1.01 0.96 0.83 0.81 0.70 0.66 0.34
475 0.37 1.03 1.47 0.96 0.41 1.05 0.76 0.67 0.31
SH 0.40 0.68 1.05 1.14 0.28 1.03 1.56 3.48 0.61
6 Ll b 0.40 0.68 1.05 1.14 0.28 1.03 1.56 3.48 0.61
- ¥4 (Fbar) 0.40 0.57 0.81 0.73 0.41 0.73 0.79 1.28 0.31
BB R RS (1005)8) PR OB IR e B LA HEENE,
A - AR 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
07k 513 3872 659 404 1,615 543 2596 1,642  668* 1,873*
15% 460 299 2,041 408 266 752 317 1,605 1017 426
25% 97 169 138 942 223 137 285 185 930 605
3% 17 43 61 50 322 9 54 2 80 551
A7% 7 7 21 15 13 94 29 18 32 38
SHR 3 3 2 3 4 6 2 9 6 16
6k UL 3 3 2 1 1 2 2 3 0 2
2t 1,101 4396 2924 1823 2443 1630 3304 3554 2733 3512
EpgEE (T RY)
AR - Y AR 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
07k 64 510 78 55 195 75 311 205 132%  263*
15 109 84 645 148 84 235 119 550 398 148
25% 36 9 66 497 105 53 143 89 453 281
35 9 32 35 31 173 56 30 55 48 317
475% 5 6 16 11 9 63 17 13 2 26
55k 3 3 2 3 3 5 15 7 5 12
6k LA E 3 3 2 1 1 2 2 3 0 2
it 228 734 844 746 569 489 638 921 1059 1,049
HHAE 54 125 141 295 238 153 136 122 303 498
RPS (FE/kg) 9.4 30.9 4.7 1.4 6.8 3.6 19.1 13.5 2.2 3.8
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# 4-1.2013 FFLURE, =D RPS PIMEZRE L CIMARZLZ 5 2. BlAEORIE %X 5 4
eV A, BEO Feurrent, Fmed T L 72355612 Tl S5 FF &SRS, EIRE,
R 2012 /£ F (X Feurrent, 2012 4FELLREOERIERL Feurrent DRI (KH & 5
FEITEFEOVEE (F2) &L,

Frec : Feurrentx201 14-SSB/Blimit Frecl : 5414 Blimit~[F11&
AR TR ER (F)
- ldB4E 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018
OF 0.05 0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.12 0.12 0.12 0.12 0.12 0.12 0.12
1k 0.12 0.21 0.17 0.17 0.17 0.17 0.17 0.17 0.12 0.21 0.21 0.21 0.21 0.21 0.21 0.21

e

2k 0.12 038 0.30 030 030 030 0.30 0.30 0.12 038 0.39 039 039 039 039 0.39
3k 034 057 045 045 045 045 045 045 0.34 057 0.57 0.57 0.57 057 0.57 0.57
4k 031 054 043 043 043 043 043 043 031 054 0.55 0.55 0.55 055 0.55 0.55
Sk 0.61 1.18 094 094 094 094 0.94 0.94 061 1.18 120 120 1.20 120 1.20 1.20
%Al 061 1.18 094 094 094 094 094 0.94 061 1.18 120 120 120 120 1.20 1.20
Yy 031 060 047 047 047 047 0.47 0.47 031 060 0.61 0.61 061 0.61 0.61 0.61

IR (H)R)
- IRIE 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

0% 668 1873 2411 2403 3073 3634 4301 5163 668 1873 2411 2,205 2,694 3009 3352 3,805
1% 1017 426 1,112 1468 1464 1871 2213 2,619 1,017 426 1,112 1430 1307 1,597 1,784 1,988
2% 930 605 231 631 833 831 1,062 1256 930 605 231 603 775 709 866 967
3% 80 551 276 114 312 412 411 525 80 551 276 105 274 352 322 394
475% 32 38 210 118 49 134 176 176 32 38 210 104 40 104 133 122
Sk 6 16 15 91 5 21 58 77 6 16 15 81 40 15 40 51
G% LA I 0 2 4 5 25 2 11 18 0 2 4 4 17 12 5 9
=t 2733 3512 4260 4,832 5808 6924 8233 9835 2733 3512 4260 4532 5147 5797 6502 7336
RPS(Z/kg) 22 38 66 66 66 66 66 6.6 22 38 66 66 66 66 66 66

ElmREJRE (T b )
‘EliR-EE 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

V53 132 263 338 337 431 510 604 725 132 263 338 309 378 422 470 534
1% 398 148 386 510 508 650 769 910 398 148 386 497 454 555 620 690
% 453 281 108 294 388 386 494 584 453 281 108 280 360 330 403 450
3% 48 317 159 66 180 237 237 302 48 317 159 61 158 203 185 227
4% 22 26 140 79 33 90 118 118 22 26 140 70 27 69 8 82
Sk 5 12 12 71 40 16 45 59 5 12 12 63 31 12 31 40
o% LA I 0 2 3 4 23 18 10 16 0 2 3 3 16 11 5 8
il 1,059 1.049 1,147 1361 1.603 1908 2276 2.715 1,059 1,049 1.147 1.283 1424 1.601 1.803 2,030
B 303 498 368 367 469 555 657 788 303 498 368 337 411 459 512 581

Elppli g R (H 7))
fEfR-If4E 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

(0753 26 175 181 180 230 272 322 387 26 175 228 208 255 284 317 360
1k 94 66 140 184 184 235 278 329 94 66 174 224 205 251 280 312
205 8 158 50 135 179 178 228 269 88 158 61 159 204 187 228 255
3k 19 195 8 34 92 122 122 156 19 195 99 38 98 126 115 141
4% 7 13 60 34 14 38 51 50 7 13 73 36 14 36 46 42
ik 2 9 7 4 26 11 29 38 2 9 9 46 23 9 23 29
o LA b 0 1 2 2 13 10 5 9 0 1 2 2 10 7 3 5
gt 237 618 521 615 737 866 1.034 1.238 237 618 645 714 808 899 1,012 1,143

ElvRI R (T )
-4 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

Ok 5 25 25 25 32 38 45 54 5 25 32 29 36 40 4 50
1k 37 23 48 64 64 8 9% 114 37 23 61 78 71 87 97 108
2% 43 73 23 63 8 8 106 125 43 73 28 74 95 8 106 118
Ik 11 112 47 20 53 70 70 90 11 112 57 22 56 72 66 81
4% 5 9 40 23 9 26 34 34 5 9 49 24 9 24 31 28
Sk 2 7 6 35 20 & 22 30 2 7 7 36 18 7 18 23
%A L 0 1 2 2 1 9 5 8 0 1 2 2 9 6 3 5
il 103 250 192 232 273 316 379 455 103 250 235 265 294 323 365 414

BIEEE 10% 24% 17% 17% 17% 17% 17% 17% 10% 24% 20% 21% 21% 20% 20% 20%
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F 42, (PHERRE, BEROKS)

Fcurrent Frec2 : 104 Blimit~[B]{E

HE i ] i S AR (F)

- dBAE 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018
O 0.05 0.12 0.14 0.14 0.14 0.14 0.14 0.14 0.05 0.12 0.15 0.15 0.15 0.15 0.15 0.15
I3 0.12 0.21 0.25 0.25 0.25 0.25 0.25 0.25 0.12 0.21 0.25 0.25 0.25 0.25 0.25 0.25
% 0.12 038 045 045 045 045 0.45 0.45 0.12 038 046 046 0.46 0.46 0.46 0.46
Ik 0.34 0.57 0.67 0.67 0.67 0.67 0.67 0.67 0.34 0.57 0.69 0.69 0.69 0.69 0.69 0.69
4% 0.31 054 0.64 0.64 0.64 0.64 0.64 0.64 0.31 0.54 0.66 0.66 0.66 0.66 0.66 0.66
Sk 0.61 1.18 139 139 139 139 139 1.39 0.61 1.18 143 143 143 143 143 1.43

gLl bk 061 1.18 1.39 139 139 1.39 139 1.39 061 1.18 143 143 143 143 143 143
LY 0.31 0.60 0.70 0.70 0.70 0.70 0.70 0.70 0.31 0.60 0.72 0.72 0.72 0.72 0.72 0.72

R E PR (L)
fElR-E 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

0% 668 1,873 2411 2,070 2450 2,622 2,794 3,046 668 1,873 2411 2,044 2405 2,551 2,695 2915
1 1,017 426 1,112 1402 1203 1424 1,524 1,624 1017 426 1,112 1396 1,183 1392 1477 1,560
2% 930 605 231 582 734 630 745 798 930 605 231 578 726 615 724 768
3% 80 551 276 99 249 313 269 318 80 551 276 98 244 306 259 305
5% 32 38 210 95 34 8 108 92 32 38 210 93 33 8 103 88
Si% 6 16 15 74 34 12 30 38 6 16 15 73 32 11 29 36
(A 0 2 4 3 13 8 3 6 0 2 4 3 12 7 3 5
2t 2733 3512 4260 4324 4715 5094 5473 5922 27933 3512 4260 4284 4635 4965 5290 5677
RPS(B/kg) 22 38 66 66 66 66 66 6.6 22 38 66 66 66 66 66 6.6

FElpERE (T )
-4 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

(0753 132 263 338 290 344 368 392 428 132 263 338 287 337 358 378 409
1k 398 148 386 487 418 495 529 564 398 148 386 485 411 484 513 542
205% 453 281 108 271 341 293 347 371 453 281 108 269 338 286 337 357
3% 48 317 159 57 143 180 155 183 48 317 159 56 140 176 149 176
4% 22 26 140 64 23 57 72 62 22 26 140 62 22 55 69 59
Sk 5 12 12 57 26 9 23 29 5 12 12 56 25 9 22 28
6% A I 0 2 3 3 12 7 3 5 0 2 3 3 11 6 3 5
it 1,059 1,049 1,147 1229 1,306 1,409 1,521 1,642 1,059 1,049 1,147 1218 1284 1,374 1471 1,575
Bl 303 498 368 316 374 400 427 465 303 498 368 312 367 389 411 445

R R R (L))
- iIN4E 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

(55 26 175 262 225 267 285 304 332 26 175 269 228 269 285 301 326
Uik 94 66 200 251 216 255 273 291 94 66 204 257 217 256 271 287
2% 8 158 69 173 218 187 222 237 8 158 70 176 221 187 220 233
3k 19 195 110 39 99 125 107 127 19 195 112 40 99 124 105 124
% 7 13 81 37 13 33 42 36 7 13 83 37 13 32 41 35
Sk 2 9 9 46 21 7 19 23 2 9 9 45 20 7 18 22
%A L 0 1 2 2 8 5 2 3 0 1 2 2 8 4 2 3
il 237 618 733 773 841 898 969 1.049 237 618 751 784 846 896 958 1.030

i EE (T b
fEfR-IRIE 2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018

(0753 5 25 37 32 37 40 43 47 5 25 38 32 38 40 42 46
V53 37 23 69 8 75 8 95 101 37 23 71 8 76 89 94 100
205% 43 73 32 81 101 87 103 110 43 73 33 8 103 & 102 109
3% 11 12 63 23 57 72 62 73 11 112 65 23 57 72 61 71
4% 5 9 54 25 9 22 28 24 5 9 5 25 9 22 27 23
ik 2 7 7 35 16 6 14 18 2 7 7 35 16 6 14 17
6% 2A b 0 1 2 2 7 4 2 3 0 1 2 2 7 4 2 3
it 103 250 265 284 303 320 346 376 103 250 271 287 304 319 342 368

RS 10% 24% 23% 23% 23% 23% 23% 23% 10% 24% 24% 24% 24% 23% 23% 23%
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# 43, (THERE, BEEORE) # 5.2012 4F ABC ittt
Fmed Frec2 (Feurrent& [R1&5: L 72 ~77)

R SELRE(F) B TR AR )

AEl-IIAE 2011 2012 2013 2014 2015 2016 2017 2018 SEE-IIE 2011 2012 2013 2014 2015 2016
(053 0.05 0.12 0.18 0.18 0.18 0.18 0.18 0.18 07k 0.05 0.14 0.14 0.14 0.14 0.14
17k 0.12 021 031 031 031 031 031 031 15 0.12 025 025 025 025 025
27k 0.12 038 057 0.57 0.57 0.57 0.57 0.57 27 0.12 045 045 045 045 045
35 0.34 0.57 0.84 084 0.84 0.84 0.84 0.84 35 0.34 0.67 0.67 0.67 0.67 0.67
45% 0.31 0.54 0.80 0.80 0.80 0.80 0.80 0.80 475% 031 0.64 0.64 0.64 0.64 0.64
5i% 061 118 175 1.75 1.75 1.75 175 1.75 5% 0.61 139 1.39 139 139 1.39

oLl k061 118 175 1.75 175 1.75 1.75 175 oLl k061 139 1.39 139 1.39 1.39
Sy 0.31 0.60 0.89 0.89 0.89 0.89 0.89 0.89 RS 031 0.70 0.70 0.70 0.70 0.70

R EREE (F )R FEimpEFEES (GHE)

SE-REE 2011 2012 2013 2014 2015 2016 2017 2018 E-RIIE 2011 2012 2013 2014 2015 2016
0% 668 1,873 2411 1,846 2,072 2,050 2,017 2,047 0% 668 1,873 2232 1972 2323 2475
175% 1,017 426 1,112 1351 1,034 1,161 1,149 1,130 5% 1,017 426 1,089 1,297 1,146 1350
25k 930 605 231 546 664 508 570 564 25 930 605 223 570 679 600
35k 80 551 276 88 208 252 193 217 35 80 551 258 95 243 290
4% 32 38 210 8 25 60 73 56 455 32 38 190 89 33 84
Siek 6 16 15 63 24 8 18 22 5ik 6 16 14 67 31 12

6% UL E 0 2 4 2 8 4 1 2 (Y 0 2 3 3 12 7
2 2,733 3,512 4260 3.977 4,035 4,043 4,022 4,039 2 2,733 3,512 4,008 4093 4467 4818

RPS(B/kg) 22 38 66 66 66 66 66 66 RPS(B/kg) 22 38 6.6 6.6 66 6.6

EhpEEE (T h>) B ERE (T )

Ef-EIIE 2011 2012 2013 2014 2015 2016 2017 2018 E-REIE 2011 2012 2013 2014 2015 2016
07k 132 263 338 259 291 288 283 287 07k 132 263 313 277 326 347
1% 398 148 386 469 359 403 399 393 175 398 148 378 451 398 469
25 453 281 108 254 309 236 265 262 2% 453 281 104 265 316 279
35 48 317 159 51 120 145 111 125 35 48 317 149 55 140 167
455, 2 26 140 54 17 40 49 38 453 2 26 127 59 22 56
Siek 5 12 12 49 19 6 14 17 5iek 5 12 10 52 24 9

6 Ll B 0 2 3 2 7 3 1 2 6 UL b 0 2 3 2 1 6
2t 1,059 1,049 1,147 1,137 1,121 1,122 1,123 1,124 2t 1,059 1,049 1,084 1,61 1237 1334

Bl 303 498 368 282 316 313 308 312 Blfa & 303 498 341 301 355 378

Ehpp RS (HA5)R) R ER S (B )R

Ef-REIE 2011 2012 2013 2014 2015 2016 2017 2018 S-S 2011 2012 2013 2014 2015 2016
05k 26 175 324 248 278 275 271 275 07 26 204 243 215 253 269
1k 94 66 243 296 226 254 251 247 1% 9 76 195 233 206 242
25k 88 158 82 194 235 180 202 200 25% 88 180 66 169 202 178
35 19 195 128 41 9 117 90 101 35 19 220 103 38 97 115
45% 7 13 95 36 12 27 33 25 455 7 15 73 34 13 32
Sink 2 9 10 43 16 5 12 15 5hek 2 10 8 41 19 7

6k LAk 0 1 3 1 5 2 1 2 6k LA 0 1 2 2 7 4
2 237 618 885 858 869 862 860 865 3t 237 706 691 732 796 849

FlnpiERE (L) ERBIEEE (T hY)

AEER-IIAE 2011 2012 2013 2014 2015 2016 2017 2018 SEER-IIAE 2011 2012 2013 2014 2015 2016
07k 5 25 45 35 39 39 38 39 Ok 5 29 34 30 35 38
1k 37 23 8 103 79 8 8 86 175k 37 27 68 81 71 84
25% 43 73 38 90 109 84 94 93 25 43 8 31 79 94 83
35k 11 112 74 24 5 67 52 58 30k 11 126 59 22 5 66
4755 5 9 64 24 g 18 22 17 45% 5 10 49 23 g 2
Sk 2 7 8 33 13 4 9 11 55k 2 7 6 32 15 5

6 Ll |k 0 1 2 1 5 2 1 1 6rx L 0 1 2 2 6 4
it 103 250 316 310 308 303 303 305 it 103 284 249 268 286 303

TR 10% 24% 28% 27% 27% 27% 27% 27% TaEA 10% 27% 23% 23% 23% 23%
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AREH. BERF@EOZO—F¥—

hEEHR

FHERARERER (~201145)
ERFAEICIDIEREER. RES

l

ERAEIZODVTIFHEREEHS
BRESZICOVWTIZHEEH 2

FERFinARERY

FEHNEHINERER (~2011%)

A

20125~ DATEEE

012F1IZFULDRERER

20125 DFHRMAEDRE
(FHRAHI

2012 &£ F 1% 0. 85Fcurrent #{R5E

013FLURDF# R - F 51

AREH - BAEOFA

2013F IR DFHBRMAZEDRE

ERAEDhRIEA 5 HIH)

(FEFPRIZETIEADHAE LRPSIH

BES T )T EDHIG

20134EMDABC - HiEAES
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HEER 2 BREHTEE. ABCEEX

Pope (1972) DT %E WD F 2 — =2 7 a7k — MENT CTHEERBIEIREL - &, AER
BaHE Lic (£3), 7 A~84 6 AOBMHERAL L L, Bl 6 AIZPEIN, 137 Al
HEMA L IR omde (12 A) ICifE S b ERE Lz, BIRIECTHREU(M)IEAMI1Z22(1987)
[ZIESE 0474 Uiz, Flplifg R0, B R~IbEE K FERIIC R 5 TR
FONE (v 7) 2L DiERICONTRD, 6 MU LIZE LD T 6+ (FT7 AT
— ) L Lz, T AT N—TDFHEIZHOWTUTERA999YD HiEE AW, B, KiTE
(1, 2011 4F) @ 0 M &I ONAR) 1%, Aok — MEHTIZ L0 HEE S 51 (2010
) ETOMARLEREEKEORFRIC L > THEE L7z (REE3).,

H AT v 71
(1)U & v R R R R AR R LT,
M
Na,y = Na+1,y+1 exp(M) + Ca,y eXP(?) (1)
Ngy 1 yFEIZBT 2 a0 &REE. C,) 1y F a kA DIRE R

722U, B, 6tk (T AT N—T 0 IRZATF p). S EpE-DIZQ)X~@)RIZ L o7,

M
Ca,y eXP(?)
N,, = (2)
(1-exp(=F,,))
C M
N,, =N, exp(M)+C,, exp() ®
p.y Cp,y + Cpfl,y p.y p.y 2
C,.. M
N,,, = ﬁ]\f oy EXpM)+C eXP(;) 4)

HEMRF X, BoEFOF (¥—IF N F, F) DSMIG)RIC L -7,

c
F =—Indl— =2 exp (5)
Y Na,y 2

Foy: y BT D a s DIRELREL

BITAED F I 54 (2006~2010 4F) @D F OFEIZFELWE Lz ((6)7),
J 5 &

TIATN—T D FITETOFETRER-1EOF EELWE L CER 1999, (1)),

F,, =F,,, )

p,y

I TELNEIITED F o BAERBIERE (Fiphl] F OR KIECEEEO F 2R L7
) ZHE L, AT v 72 THWD 3 EORIREK L LT,
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2) AF w72

RS 2-1 1278 L 72 2000 AELLRE 2010 4 & TOKIRIEMZ T = — =2 ZHaEk E LTHW,
EFNENDORBICONWTT 2 —=2 T OXMRITS U TLLTO X 9 72 BRI Z Bz,
FIZOWT oS jEDfEH (i 2-1 ©) 1ZiE, Q)X L 9 I HMEAZ B\ e,

Zy(ln(Xy)—ln(QFy))z (8)
XSS F o 0~3 MO F o H4 72 (Fbar0-3)

O IR TH Y . ORI L o572 (X F OFFFH) .,

1 & X,
O =exp {;; ln(Fy J} Q)

0 MAETRZEIC OV TOHEE (O~O®) 1%, 102D & S I BBz B -,
>, (n(Z,)~In(gN, ,))’ MIRHOO@ D& (10a)

Zy (In(,) - In(gqlog(N, )’ XIEHOOODDEA (10b)
I: BIREFEE. Ny @ 0 M & IR 2 EL

g IXHBIRETH Y | FHEEIZHOWTADRIZ Ko THE L7z (N, £ 721% Nog(No) 0> HH 3
) o

" I
q=em{lzﬁn > } KIEH@@DDLH A (11a)
h y=1 NO,y
g = exp liﬂn L XIEHOODDGE (11b)
= — —_— -.- EI ﬁl:l
niT (log(N, )

AT w71 TROE 3 HULOBBIRKEO T T, Zhd 7 >OHEEOBHHBEEOA % &
IMET 2 K9 BREGTEDHERBIR A F B LU, 2 MO CRERBRICHEE LTz,
BIRBEO TR, AL 4-B)DB Y MAREEZBGE L, 5-2)Di8 v HBiffE T U A ITxfis
LEFEREL, 1)RUTL-TEHE LT,

N N,,exp(=F, - M) ¥a<p-1 DA (13a)

a+l,y+1 =

Np,y+1 = (NN +N

p-Ly

Yexp(=F, , — M) KT TATN—T (13b)
S R EUT (14U Lo 72,

M
Coy :<Aﬂkvﬁ“eXP(—fﬂy))eXP(—-E-) (14)
CTAVS IR O E (Gt 5 ), £2) 2% U CERE, AEEABC)Z 57,
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HEFK2-1. Fa—= 7BIXOMABRDOHEICHWHEEMRE #AENBTITHEEES

bk xF&* 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
O AT E SWEDS N Fbar0-3 3,771 3952 2949 3938 2475 3218 1989 1,858
@ HEEEESERRAE

AR AT No 2,722 25 1.4%* 1,727 283 932 ¥+ 0
@ HE~ =R LERE

0%FACPUE(R/#8) No 63 01 50 50 100 16 04 306 02 38 62 03
@ LA AT e — L 58 E

ORABRTFRE(EFR) No 98 3267 1,110 6,426 1,125 25 9517 2,181 2352 1413 257 1911
® FFRE O AUHEE (%) log(Ne) 17.6 270 17.7 382 298 43 348 288 421 263 250 400
® FFRE 0T AR (cm) log(Ne) 11.4 150 134 193 137 101 164 120 184 169 139 172
@ BERTHFEKRFFREHE

Ok AUHHBLE (%) log(No) 125 567 258 59.0 333 69 25.0 227 458 304 192

*Fa—= 7 Oxt5 : Fbar0-3 1% 0~3 s OFE S F OBMFE), N, i3 0 mARTRRE. log(V)
XN, DERX . Wb 20104EFETE Lz,

FEEADBHEQ)IT 1988 ELIEIZOWTERN H 555, Bb ILEEOBRERILOZE(
NI AORBOEMEERL T, F LOBERIZERZONDZ b (K5), kL
2L EBEZ BILD 2004 ELEIZOWTHWE, FEROEREM G, FX@ERERNOEHBEIND
FRRABABEHER(@)IZOW T H 2004 4ELLE A V=,

ETLAEDMARPEWVIEE R E RKAPREYOEERL 2D RWVEIZIIERICITRESN T
WA HDODEEMNB 012> TLEI, ZOXHRT LMD 2006 LEDOMEIL 0 Th o723, TRk
D AEEARREE TR L 5 ITREBME 1.4 ZH -, E72. 2010 LEDfE***X 2011 LED L FF
DWHNDHEHB I 0 TH o723, 2011 4£ 3 A OBRKEOEEBIZ X HIS i LT Sh 5 2
EMBHAWERENo T,

HEEHI FEREEHICKIMAZEDHETE
1) B EDOMAEDHETE

B D 2011 FOMARIZOWVTIX, FEBORE W 0 mEFOREEBMICKTFT 52k
— MEHTIC X AHEEME L Y bRESE WIS D, 2001 F0HH14 (2010 ) £TO
HEEMAR (2h— MEN) CRFEEEREOERIRRICE > THELE, ZhEhA
BWN)DOERAMEEEHCHEERHY . ZZTOMANZY LHEEINDS 2 D ORIRERE
b EH e — AV RAEEIERREFEL (cm), KFFAFEREHBREP) ZHALKE LTIAR
PRI 5 ERREZ RO,

log(Ng) = 0.129- FL + 0.134-P + 7.02 (**=0.93) (15)

(15 &, 2011 FORIEEOME (FL=139cm, P=0.192) 235, 2011 FEDOIMAEWNy201) %
6.7TEEEHEE L (FRK 3-1), Foson iX. = 4500

- o /H . N 4,000 B AR (Qk—MEHT)
_'CFFroﬂf..ﬂﬂl%k%%ﬁ%&(&uon)?ﬁ ‘5% 3500 | 0P ME RE RIS
REE 2 DGRz L - TKRD T, 3,000 |

2,500 |

2,000 F

1,500 |
WRE 3-1 = h— MRFTICE B IAR L BR[|
BEASEIFTTPRILZMAE (FHIE)

2001 2002 2003 2004 20052006 2007 2008200920102011
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2) FHMAEDORFELY
(1) b E#FE o —L @&

b E8FRE o — L PE GEREE S) I X 2B ~BITIER G 169 EELAPE, SST12~21°C)
BT 5 0 RAHEEBFRE O A, 0 mALHERE BEOH-TZRAEROEE).
HeshA M OHEERER (BBIZRREE | L=24.8exp(-exp(-0.0223(i-63.2))). i: MLk H K,
Li: 5Mb#% i B ORXEF(cm)) ZHWT 7 A FAICHEL LTz 0 ARED R R OFEHHEFL)
BLOCVIX, EhEhar— MEFTIZ X A HEEMA RO F X (log(No)) & A B 72 HHEEA
RO be (HRK 3-2), FHRRBIORERED CVIZEICSHME MM EZ KB L., FKEHIK
&< CV VDN EVWER, PEEIFRINC SME LIeBERR EAR T, B O SMEEEOFIE A EN S
LEFRT, INHDH B, T TOMERNZEY LM S5 EHEREFL) & BAFRECHEE
(DZEFRAEEE L TUNAREZ FRIT 2 EIRREZRD 7=,

log(No) = 0.127+FL+0.0833+1 + 6.31 @ 0.92) (16)

(16)= &, 2012 4E 5~7 AORERER (FL=172cm, 1=927) 5 2012 FEDOIMAEIT 18.7
BREHESIN REK 3-3),

9.8
o4 |} L L
r
&
90
ﬁ e
<8.6 .
8 .
8.2 — . . , \
7 8 9 10 0% 10% 20% 30% 40% 50% 8 12 16 200 10 20 30 40
BERM (AN HBE EYHk & (cm) GEREBHRM(CV, ¥

2 3-2.2001~2011 LEDONAE L AL EEATE b v — L FAEIC L 2 H BB OBR
BH T VUARMT 2012 4E,
4,000
3,500 } == A & (2R—R4T)
3,000 } - TRl (RREER
2,500 |
2,000
1,500
1,000 }
500 |
0

MR 3-3. ak— MEICLZMAER
(2011 FIXRFERBIC L 2HEM) &
BREHRHE»SERFRXTFRLZMAER
(FHfiE)

2001 02 03 04 05 06 07 08 09 10 11 12

(2) HHEARREAR O PR R AT

BATHRSHEAMAERL L AL LS T8 b o — A #lE IS X - TBITIR THE S h- s AlE
RO HF AT ORER., FFERBEO, EEIHTHS 4 A SMEBEEOHTFA O R
REIIRPS BLUIMARDE A L HENRD b (FRER 3-4) . FIHIRERE O WEIC
ITAEBRENRESMAERNREZ S DT ERRBRINT, 2012 FHEEHED 4 A SMEEEO TR
ERI 135 m/BTHY (B KER). TNETHE LN TV ERER L MAEDOREFRH
HIX 2012 FERBEDOIMARIT 23 ER & RAEL bz,
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MAE(ER)
45

40' *
35 T y 16.394e36675

fHR X 34.2002~2011 4ED 4 A SbEEOHATFE (25
B ET) OFEHRERL MARL OBE{R (Yamashita ef
al. 2006, EEIEN 2010 B L OEBRFEREEH HIER)

0.75 1 1.25 1.5 1.75
BEEmMmm/B)

HREH4 EARE. REEOFEFAIaAL—2a 0OFH
IMABOARHEEEZEBEB LI 21 —2a VOREREFIILUITOEREY & LT,

1) EEBUAE, RBERITITE S F (2007~2011 ) OFEHELE L= (FF 2), 2012 0
AT BT EEREZME L. (HREE3),

2) BIFAE(SSB)AS 45 7 b (Blimit) A TiX, 1986~2011 4= (SSB<Blimit ®H#ffd) @ RPS
DOFEEIT HEED RPS OLEEZRD, ZINOEEEZF LTI U FAICHE L
£ 1970~2011 4£ GBEBIRIEHIE) © RPS FRIE (6.6 Bkg) ZFU/-fE%E RPS &
L. SHICBARZFECTUNARSE L,

3) HAED 45 5 P LLETIX, 1970~1985 4& (SSB=Blimit DH#if#]) @ RPS DEHHEIZ
X9 HEED RPS OHEEZRD, ZINLEBEEZHFLTT U AICHIH LEMEIZ 1970
~2011 F GEEBHIEHHE) © RPS FRIE (6.6 B/kg) ZFUMEZRPS L L, ZHic
BABRZECTUMARSE Lz, 2L, BAENREBHIRESME (138 Fhy) 282
BT 138 HF R EF LI,

4) 2).3)THE I N MAEIBAEBRER&HE (142{ER) 2B 558X 12ERL L,

HEEHS REHE - EHOBME
1) BATIRS AR
GBI « ALARBFZ XV 1995 FEICFliREE. 1996 EBRLA, 5~6 A ICIFAEHA DAL
B Ch 5 R~ R BT THE b — i XA RERRE EiE, SR
DOHFERETDH E EBIC, BONIEROHSITIC LV HFAMORERE2HET S (F
REE 3-2)-(2)
2) bl KL BT g o — i
FALAKHE « FRABHZ XY 2000 42 TFRHAZE. 2001 EBALA, FEERICKEHEY o ~&IR
A GRALAKHF) &b EEFAERIEMAA (Kot « BALAKNE) @ 2 >OREN G425,
BV~ S/ N AEE XRIT, 5~T BICARIIRED D EBIR(165°W)IZELBIT
S~ B CEBOMEMTHE b o — AV RERRE £, BFERR. HBEEBIUORE
MERBHEESIND (@RE2-1 0@BO®., 726 ITHEREL 3-1), 3-2)-(1). BLV3-2)-(2)
DIER),
3) 1B R~ =T LR
BIFEARFUIT LV 1994 FERALE, BHE~=FEMIEK T 6~10 AT TIThh b 4 DOFE
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NS TR D, NIRRT U BR & 0, 0 Akfa~ M DAk A0 RS
5L & BT, CPUE NEREBEDIRE L 25 (i 2-1 @),
4) ALVE AR R R O A

BALKAFIZ L0 1984 AR IREEIRFHM > A 7 A @ B L4 & L CBA%h, 8~11 AIZER
~ =~ AV CIR MU 2 XS LSRR A i, o %R A 9~10 A2
450, BILME R AIEN AT A & L Cikle, 2001 SE S EZ P b o — L cEH, GHE
RO L, SRA G 2 NV S ICEERD, 2005 4R bR AEE A T 541 & 305 P £
THER, 2008 7> & HRKAF 3 AL VE AR S A R A & L Ol k&S 920, 135
SAOIEIRIZ I 5 I 0O AR 2R L, HBIRSIMAEREOHRE L 725 (M
#2-1 O@, 72 5 ONTHIEEEL 3-1)),

5) AFRFFEWE E DR R TEE )

KRR L0 Efis S, FHTHOLEFICREMA (BXE 24 em LLT) 23 F /g
Yy (BEAR) @ 50% (BEt) ZEx Cha o, BA&S (35°~37°N, 142°E LI O F
M (B~ FEm ) ) ISR 2/ - BRE 10 3TTEEOE M1 B 1 FEE
Byt B ORI 2 RACABATHE R EE L THEBE L TWS (WiR#E 2-1 0Q), ifsERC
T~ AL EENDN, AEYREORE, BN SR A6 T 2 SIXFARM A
DHIL, v ARNOEIRIL 80~100%ThH D Z Enn, <V SONMARKAEZ RIFEE L H
Wrsh s,

6) b E M EDOHNE &, BIRERK

HEBRY—E At Z —(JAFIOIC LV | b F S MfEED JITEE P & LT BeE
WLRHEEND, ERFRIT~TREEZLNDN, BEFRY— 22 —DFfE
FERNOITHEIT I~ P AROREEENEE > TR, AFHMETOEEMEE L TOFEAICH
Too UL HRBENLETH S, CPUE: s 55 & (FfMEE) (X8), El&Ef K
WX (a3 DOICRE ST FEERLE 30 DHNLO A v a) &=V DY) CPUE O&IEX A
g (X 8), ARG & R (X 2-1 o), FHHBERE : &R
S ep R %/

7) PESNFA

KR OBIFR BRI K 2 AR, B/ vy 7 x>y b (Ayia 335um)
L CHAEOIND S EE R, ~ P NE TP OO EMN FIEEIZ /2 D | 2005 4E7>
SRERNCEIIEARE M I TWD (K6),

-166-





