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DN BILD,

F OFEHES X 12 128 Lz, T, 1990 K5 2000 FERFTDITHT T FIEE
<V AW X > THBO XS ITEREND Lz, TLIEIE, &M HEOR
DIZKHNET D X DITHFELAKT LTS,



RATVKFFRF—6—

4. BROIKEE

(1) EFEHEOFiE (B0 7o —XE2mEar 1 & L)
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X, 2008, 2009, 2011 FED ) 2 ATHEE LTz, T2 —=2 7L, 2005 FELARED,
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0, ELITHIMLIR COMEMMNRBFETHS (X6, £8),

IMNEDOFREE & 70 2 AR A IC KX 2B EEHAK 7, £8I1TR L FGAENRIIMEE
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EO0SIZENENENSELLED 2012 FO&ERE, Bfags#HELL (K1), M 2K
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HERLIEOE IR 50 7 b Ll b, Bl s 1996 4K (22.1 7 b > kil Blimit) LA L
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AN/ BlfaE) 13, 1999 F£2RE, K30V boo, mWiflEEc X - TMAaENMEWy
KHEL 720 & ITHBAED 1996 FEKUE (22,1 J7 F ) % Flal- 7z 2001~2009 4E1213,
A B 30 (ERATHOMRKAE L 7o o7z, F7o, 1988 AELLBEDEREE FCld, MAEITZ<
TH 200 BEATHRAK213MER (1992 4) THY (K15, F£ 5. 1970~80 FRIZA BT
7o AKEED AT 72\,

(7) Blimit OF%E

AITEOE Y | BAED 1996 FEKHEE TRIZD EMABEBOKENMET L2 &b, KRR
DEPRAIE K YEBLlimit) 2 1996 FEOH AR (22.1 1 ) & Lz, /K% Bban)iL, Wada
and Jacobson (1998)1Z & 2 Alf[E] O E KA AER (1950~60 FR) (ZH1T 2 HEERALE & T
522 FrkLlc, ZOfEIE, 1910 LA T, A EREED FAKX Th > 72 1965 1
BT 2 KL OUWER T T b i b REEIS 2 304 O EIRIK/KER O SR 7250 30%
LGE L CHEE SO ERE L RRETH 5,
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RPS OHERE A X 15, & 6 12k L7z, RPS 1%, 1976~1981 41X, 1979 4E &R E . 36.0~65.6
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kg L, MAR, BARNHEA L, 1982~1987 4EiX PRl (21.5 B/ke) itk THE
BL, BWEAREICE > TEAKEDIIAD G-, LY—25 - 7 MED 1988~1991 4%
0.9~1.7 R/kg & TR, MIABKEN K E KT L CHAEDN I Lz, 1992
HELLRE 2000 AEARATFE T, 1999 4RI 5.4 B/kg K<, 1996 4RI 60.7 B/kg L min-7z
N, BRI IERTE THER L7, 2000 FREZFLIRERIL, 30 B/kg LA EO@mWEDBE
NEL o> TRV, £7-, 10 B/kg L FOBNEITHEL L ThZew,

ARABITEREO LY — L - 7 M LR L TEREH L, EHL P —LICBWTE
R LIZZ ERmbnTnWd, EiRaElL, 1976/77 4FD L2 — 2 « 7 [ (Yasunaka and
Hanawa 2002) & [A3] L THER L. 1980 4F{RIX 1,000 J57 ~ LU ED@EWIKHETHER L7723,
1988/89 DL —Lb « 7 M EFRIBIL T, MHFREOZEICL D LEZX BN D 1988~1991
FEOEGE U T2 A PE R SR O T 237 5 41(Watanabe et al. 1995), A& K E < Jid LT
WL 72, 1990 AFARELIREIT 100 70 b R O KHETHER L T D, i XCEOFLEKIC X
FUE, 1980 4R D X 5 2B RO K I, 1930 FEARLENLLATIC & 50~100 EFEE DR T
MR U Z 0 | BTSN ITE X 0I5 ITARVIRILIC B W T b B K MER 1T~ 4
MR KDY . BEHIICE> TRk T 5 Z LI o L HEESHTWD (3 1961,
1991, BEH 1988), EIm/KMENITIE, BERIC K D REEDOIK T, Bl o L DR
TLIVE OIE F23A 5 21 (Wada and Kashiwai 1991, Kawasaki and Omori 1995, Morimoto 1996,
Kawabata et al. 2011) , FFAEPEIC IS 1 DUBERIE O EBICKT HMMEBIR T T5 B 2615
ZEDDL, AEWFENIC LR ZIRRE ST B by, S LU — AR 2R KO
AN = ALEFHA LN TIERWD, HFAOAEFS Th 2 Biliktitikicis e, 7 U a—v
¥ URKIEDOB N BRE S AV TR E O . FED ORBEOUIG I X TR 7
7 RUBHEIL, MAREOE KA ATREIZ /R 572 & W 9 FiA3 S 5 (Yatsu et al. 2008), SCRFHT .
WBEOEJREN NS AT, EH LV — A TRIFIVUEEAKERD X 5 @A ne b
EZHLD,

IIAE ) & BRESFERE & OBAfR & L Cik, ABRFOBMME MERA & & RPS 3@ (M
EPR - KT 1998), & DX E b rE A B BRIB(KESA) DA ZFE /KR 2ME W & A E T
FET- MKV Y (Noto and Yasuda 1999, BEX 2003). & W o =BBRMAREINTWA, FiE 1L,
BUNC X > THHFRAEB S OB ENEIN L CTAREREL D LR ST D, BEIL.
FROFEGL Y=L D7 MR LTCREZ EEROMEBZ B b ICHEE L EE D
o, TR R CH D,

ZDIEH, BHEDO RPS O 5 BER R ERRER O 2 A9 & Lo EsD
LTV 5, Ambe et al. (2010) 1E, ZKiR & OS5 2 TR FBBFFEER 21T - T4
O, AFROEIG~AEFGHZBIT HRBOKIRZHEE L, WK 2 5T 2R3 Z0
41T RPS MW 2 & 2454 L 7=, Okunishi et al. (2012) (%, RGBT — X 125 < BEES
IZBWTCHUR, [BIEE T VAR U CFHES A B IE, Bl S 5 EBREZ1TV, 30~60 H
B OHEAFHRINEARLE 7 v e 7 b (BWEFRE) 2R L7 @E2R Bk LTIA
R L. ZD X9 REEOEIEOEVEITIMAREN L 78 d EHEER L, 2 b (B
LC, BUBBIIRERND, REROESWERNMEL L CTERE LAEREREIRDEB XL
oL (S 2009) ., HAFRDOTFEREZRDOEWEIX RPS BNEWEEGERALND Z &
(Takahashi et al. 2008), 2GS TV 5D, FERAITIZZ O L O 2R %2 & L IZIMAZEOHE
EREEZM LSS5 2 LR/ END, 20D, SUGEBACNZ, fMEERSICK
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LR AR~ OBRE R, R REORELEENICHMT D 2 ERMNETH D,

At DOIMAEIZOWTIE, 2013 F1L, MAEOFEE L 22 2B/ TN A &Y 139.1 T
BHY . 1996 FELIEDOFHAICFB T 2010 4(391.4) % Tl -7 DD 2012 4(123.2)% ElA]-
TR o7z (K7, & 8), [FERICAL EEIBATIR~ B M &iX 7.7 B2 TH Y |, 2001
LB OFRAIZ BT 2010 4 (77.7 8R) Z FRI-72H D d 2009 4ELIRTZ LRS-, Z
2Tl 2013 FEDOAIA R, BATHINAER & A EO R A VT 2013 0 FE5E
NHELND TIERE Lz (&R 3),

2014 LI, HEEMEDOARFERMEDO R WEGLA (2012 ) ZFRWZIES 10 4 (2002
~2011 4E) OFAEMIIRO P IRIE (RPSmed : 24.0 JE/kg) % ad— MEHTTROLND
BAREIZFECURE L, 72720, 4-(6)ITRIEDIE Y 1988 LK DEREL T TliE, 1970~80
ERICHA DN LD REKEOMAITZ R VWEZZ 6N Z D, KETDHMARED LR
% 1988 LI DI RIETH D 273 )2 (1992 FFKk#E) & L=,

(9) AW EAEE (AELRED) & BUR O O BIR

F &£ %SPR, YPR & ORERA K 14 (2R LTz, BUR O E(Feurrent)iX, Fmsy OEE &
SNDEEMEED FO.1 # EE 52, BIRABURMER T2 & S5 Fmed # K& < Tl TH
. m< RN Eh D,

5. 2014 &£ ABC DETE

(1) BEWEFHHOE &

EIROKYE, Bk, AL, BN L HIEr L7z, 2008 4RI, HEEAYTEV RPS (2 X D
IR & DR FIZ L > TEPFIFHEIM L, BT Blimit DL E~[EIE L7z, BUROH
HIEEE < 72 <L RPRICIEE O RPS HRAEHRE EE O A ERILR 25 Re (1T, I 2 BUIRAER?
~HEIMTELKETH D, BUEDOHFERIEIZ, PDO & W\ o B BREIEE OB M5 AT,
1970 AL 5 1980 FARD L 5 R EPR DR A FREE SHT- L O BRERLU—LITHD
EHIWTT D2 LT EEL < IWFERICEAKEA~BITL T Z EiEE x iz v,

(2) Mg T U AITHG LTz 2014 45 ABC W ONCHEERER O R E

BlAEIT Blimit 2 [>TV, ABC HEHAID 1-1)-(IC LV F #5KE L7, 2014
D ABC &, TFEOFHAEERBRO S & TEUROBIME (2014 4F) KEOMER 2 X 5 g
FTUAZBHL, F& LT, HEEMDORHEREEDROEIEF (2012 4F) 2R <TF 10 4
fil (2002~2011 %) @ RPSmed (24.0 B/kg) IZxH)ind D Fmed 3% E L CRE LTz, Hb
W C, BUROREL % R34 210 U A (Feurrent), B X NI N6 O FRIRIE 253 U
THAICOWVWTHHEE LT, ads— MENICEDZNEND F 2B HH e & &
BEOTHEEZLLTORB LV 16, % 9 IR,

BUR O35 < 72 < | Feurrent TR T CTIXE P&, BARITFEITHENT 5,
BLK L0 HIfSEE A @D 5 Fmed Tl, EW&E, BlAEIIBUROKAETHERF SN D, 1R
7ol B, Feurrent 7Y Fmed % E[F] 5,
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$% EE ~
WE LS U A P L RER ()
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
SR OWIEFERERE | C(‘;ri%n; 6 101 | 207 | 223 | 254| 306| 367 | 445
B o % TEHEFF | 0.8Fcurrent
T HiE (F=0.53) 101 | 207 188 | 230 | 293 | 376 | 483
BB DOy Fmed 100 | 207 | 310 292 293 | 201 | 292
(F=1.08)
BlABEDOHERFD 0.8Fmed
et (F=0.87) 101 | 207 269 | 278 | 307 | 335 370
NN =N N
oY o B RRE (Fh)
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
BLIR O R A £ Fi;ﬂjfg6) 588 | 744 | 814 | 963 | 1,163 | 1,402 | 1,692
B o 1 % TEHEFF | 0.8Fcurrent
T HiE (F=0.53) 588 | 744 | 814 | 1,031 | 1,324 | 1,699 | 2,183
B OHER; Fmed 588 | 744 | 814 789 | 793 | 791 | 792
(F=1.08)
BlABEOHEEFD 0.8Fmed
et (F=0.87) 588 | 744 | 814 | 872 | 962 | 1,056 | 1,162

(3) MABEEDORMEEIEEEE Lot 7 U A ORHM

BRIEDWBORKE U RPS OELTHLE D MAREDO RHEFENEE EE LIk Pl 2 Bt L
7o 2014 FELIBE DM A B Z . BAEIZLS U TBED RPS HHELZ VY- 7Y > 7 L TRE
FTHRETHY R 2 b—a v ETo7, V2 2 b—3 g »OFRMRE DI EE R 4
DEY, FITRTR DK+ Y 4@ Fmed., Feurrent, B L OENHIC PR EZE U2
LR ERE LI, ZOX 9 RRRTHZZNZEI 1,000 BTV, & U A OEBEREE
JRE, R BABORREMN LR L,

BT R O R, RBEMEOBITRTE TR AHENEZBEETIONAREZ 5 27125
A LIEERETH- 7= (X 17),
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\\‘( 7 \‘@ %E g\,
wrvr | P e T g | w20
,; ; (Fcurrent i/x\ » 54E o) (1m1 T
(& BRILYE) L) HE | SRR Tt B MR HEFF ABC
(5 F1%) | (FR)
BUR D& 175~
DR 066 27% | 826 322 89% 98% 223
(Feurrent)* (Fcurrent) Tro The Th
Bk 0 g
EK?WRE 0.53 183~
DHERS (0.80 23% 849 308 97% 100% 188
DT B ' ’ . Tho ’ * | Fhe
. 8FcurrerEllt) . | Feurrent) Th
N 1.08 85~
0y ;@E@;’\ =
RREOHES (1.63 38% | 627 29? 40% 62% 319
(Fmed)* Fcurrent) Th Th Th
Blfa B OHER? 0.87 140~ 320 269
DT B E (131 33% | 750 = 63% 88% T
(0.8Fmed)* Fcurrent) T

AR
- BUROEEIEIT, @O R CTYZERAZ BN L THERF CEoKETHD,
I B3 L ORI R OFE B K EL R TR IT DA R FEE TR,
2012 OB EIT Blimit 2 _E[A> Tk, ABC BHEIZITHA 1-1D)-(HZE W=,
BLIR DB BAKEDOMER A X 51 &S T VAL L T Fmed Z1E L7,
PR E LT $HCIE, BIRAKEOMER A LI REZ ARG M LT, S mIcERL
OO EHATOLOLEINTEY, £ TOTTIUA)NIZNEGET 5,

(4) ABC DO H¥h

WEAEE I LB N S =T — 2 v b BIE « B S =5l
2011 AEJfSE e EAE (JRSERMEEPERFHE | 2011 FEOFEE B E R DO E
) AT 2012 RN 2012 - DH-Hinl s R4

2012 fE D K H Rl R A RS R 2012 FE ORI B2 A BIAE

2012 FERKFE~2013 FFEEFICRIT 2 EIREFEEL | 2012, 2013 FREEFIZ S L2 B R ERR
THHICHES S EIHGFHRIC X 2 LR
B, B®PER, EJEE, SPR, Fmed DUET

BAPIEXE (gt iy EJis | ABClimit | ABCtarget | JfJ& &
(Y44 - FTA) B (Fr) | (Fh) (Fho) | (Fh)
2012 4 (24547]) Fmed | 0.70 738 236 201
2012 4= (2012 - F53F4f) | Fmed | 0.44 857 288 245
2012 4= (2013 4= F53F4f) | Fmed | 1.20 588 279 244 101
2013 4F (24 4)) Fmed | 0.44 1,012 322 274
2013 4= (2013 “-F57F4fi) | Fmed | 1.08 744 292 252

2012 AFFEB KTV 2013 4ED ABC (2 HOWTARHIMIC X A2 HEERE RIC L 0 i #1 T > 72, F
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B IAERR B F oD BT,

2012 FETOWTIE, EREIL, 2012 FEHAEE T 2012 AR EF 2 @RI 570 & L
7212, 2013 FEFAEAM TR Lz, FIL 2013 SEHRH CRi< 7o o 7228, ZHUEB HIZ 2012
RN TR S HEE LTz 3 kLl EOFERBIIRIGEER & < Ip oo, RS TIER &
< ERLEZEICX S,

2013 AT OWTIE, EIREIL, 2012 4 PIRHETIE 2012, 2013 FRFE 2 RFEG 3 2
728 LT7e®lz, 2013 AEFRHECIEIRD L7z, F XA CRm< om0y, Zhudk bic
YRRl TR HEE LTz 3 Ll EOFERBIIRIREN & o772, HEE Tk
<< ERLEZ EICK B,

6. ABC LINADEEHKRA~ADIEE

BUR T, 0, 1 AN EEDO TR E 2> TN DN, & TOMEKSERIT DERIL 2 L
HEISNTND Z b, BIROEM, HEFFICEZE CTh 2 —EKEL EOBAREORRD
72T, RFEAITBRZREHEEDR DD RN KD RFEH OB R A a5 2 L bk
BETHAH, FERMICEROHERETREE T 2N LY —L~v 7 M LESGGITE, A
ERER L CEREKERA~BITT RN S 5, MEOREEL S D & EIREKES
~OBATIE, WEERRR OB, KERFHZ~OREN RSN LG, HLHEE
EFHESNLZENEELY, BERENELZERIEL L L BT, BEOEIE ZNIC
EOIMABEDRIFE AL EOGIROB M Z R L TS RLERH A 9,

1. IR

Ambe, D., K. Komatsu, A. Okuno, M. Shimizu, and A. Takasuka (2010) Survival response during
early larval stage of Japanese sardine to physical oceanic conditions leading to their
recruitment, Proceedings of Techno-Ocean 2010, 2010.

MEREE - R TEH1998) Fis~ =B O KRR &~ A U & OREERKIC OV T
RN, 36, 49-55.

ER)IHER - ABERQ011) BRETESICIT 2EFNOHE DO~ A U ATHES D HEL.
SR OB IMEETTE, (12), 125-130.

GHIAG 7 (1961) BASEHFIC T D~ A T > OSEAY L. AARBHER, (9), 1-227.

GHRHi 7 (1991) AARD~A VY ZOARELER. Al ~A U (BT LR, 2
HIFEER], 191-255.

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.

Kawabata, A., H. Yamaguchi, S. Kubota and M. Nakagami (2011) Growth and fatness of 1975-2002
year classes of Japanese sardine in the Pacific waters around northern Japan. Fish. Sci., 77,
291-299.

JIE - HZ - @ ARER - SAEER - PeiiERE « Bl - BB - ety - 10T
AML2011) ALPERSEPEIZEB T D~ A T ¥ 0~1 A DOFHM AR EIE. R 21 FEE
DR AR R s &« 55 59 (Al o~ S/ VR A E TR JE SR i, 189-194.

Kawasaki, T. (1992) Climate-dependent fluctuations in far eastern sardine population and their

impacts on fisheries and society. Climate variability, climate change and fisheries (Glantz,
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M.H. ed), Cambridge University press, 325-354.

Kawasaki, T. and M. Omori (1995) Possible mechanisms underlying fluctuations in the Far Eastern
sardine population inferred from time series of two biological traits. Fish. Oceanogr., 4,
238-242.

Klyashtorin, L.B. (1998) Long-term climate change and main commercial fish production in the
Atlantic and Pacific. Fish. Res., 37, 115-125.

BH—#1991) ~A U v OYATE 2 i &3 5 B PERRRIZ BT 20158, Th SR
W, (3), 25-278.

Morimoto, H. (1996) Effects of maternal nutritional conditions on number, size and lipid content of
hydrated eggs in the Japanese sardine from Tosa Bay, southwestern Japan. Survival strategies
in early life stages of marine resources (Watanabe, Y. et al. eds), AA Balkema, 3-12.

Noto, M. and 1. Yasuda (1999) Population decline of the Japanese sardine, Sardinops melanostictus,
in relation to sea surface temperature in the Kuroshio Extension. Can. J. Fish. Aquat. Sci., 56,
973-983.

BEBIE£(2003) ALVE KSEPEDKIEETI & ~A U &R - A OBMR. A FIVELE, 35, 32-38.
A —ERQ009) ~A T & TV A AU UM OB ARRLHIFIE. B KRS A

WFERHME i, 1-95.

Okunishi, T., Ito, S., Ambe, D., Takasuka, A., Kameda, T., Tadokoro, K., Setou, T., Komatsu, K.,
Kawabata, A., Kubota, H., Ichikawa, T., Sugisaki, H., Hashioka, T., Yamanaka, Y., Yoshie, N.,
and Watanabe, T. (2012) A modeling approach to evaluate growth and movement for
recruitment success of Japanese sardine (Sardinops melanostictus) in the western Pacific. Fish.
Oceanogr., 21, 44-57.

AT - @iEF - THHZZQ2010) ~ A U S REHEREE - EIREOKERNIZ BT 20 £
RERFME. SRR 20 4R G IR AL ACR B 3 - 55 58 [l o~ /MR R TR TR
AT, 172-178.

Takahashi, M., H. Nishida, H. Yatsu, and Y. Watanabe (2008) Year-class strength and growth rates
after metamorphosis of Japanese sardine (Sardinops melanostictus) in the western North
Pacific Ocean during 1996-2003. Can. J. Fish. Aquat. Sci., 65, 1425-1434.

Tamura, T. and Fujise, Y. (2002) Geographical and seasonal changes of the prey species of minke
whale in the northwestern Pacific. ICES J. Mar. Sci., 59, 516-528.

PEHSEI(1988) AN « DU « S Z —J8 Uiz~ A U > EFEIG (3), HHERAKFERE C4E -
I)7e, (40), 37-49.

Wada, T. and L. D. Jacobson (1998) Regimes and stock-recruitment relationships in Japanese sardine
(Sardinops melanostictus), 1951-1995. Can. J. Fish. Aquat. Sci., 55, 2455-2463.

Wada, T. and M. Kashiwai (1991) Changes in growth and feeding ground of Japanese sardine with
fluctuation in stock abundance. Long-term variability of pelagic fish populations and their
environment (Kawasaki, T. et al. eds), Pergamon, 181-190.

Watanabe, Y., H. Zenitani, and R. Kimura (1995) Population decline of the Japanese sardine
Sardinops melanostictus owing to the recruitment failures. Can. J. Fish. Aquat. Sci., 52,
1609-1616.

Yasunaka, S and K. Hanawa (2002) Regime shifts found in the northern hemisphere SST field. J.
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Watanabe (2008) Elucidating dynamic responses of North Pacific fish populations to climatic
forcing: Influence of life-history strategy. Prog. Oceanogr. 77, 252-268.

Yatsu, A and M. Kaeriyama (2005) Linkages between coastal and open-ocean habitats and dynamics

of Japanese stocks of chum salmon and Japanese sardine. Deep-Sea Res. 11, 52, 727-737.
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1. R (BRERE, V)

D S Y SEADE AL R
1975 429,804 399,532 30,272
1976 756,319 677,044 79,275
1977 990,541 934,209 56,332
1978 1,149,487 975,272 174,215

UL I 1088538 932722 155.816_
1980 1,445,019 1,285,980 159,039
1981 2,295,857 2,129,316 166,541
1982 2,419,105 2,158,150 260,955
1983 2,725,136 2,538,834 186,302
1984 2,869,626 2,588,592 281,034
1985 2,643,838 2,396,670 247,168
1986 2,684,699 2,470,746 213,953
1987 2,915,763 2,696,214 219,549
1988 2,837,500 2,593,294 244,206

1989 253831 2280485 243.046
1990 2,162,460 1,916,013 246,447
1991 1,724,037 1,543,952 180,085
1992 1,240,410 1,088,622 151,788
1993 790,734 674,917 115,817
1994 424951 356,967 67,984
1995 332,149 277,118 55,031
1996 180,720 149,996 30,724
1997 255,149 228,329 26,820
1998 141,513 123,916 17,597

L1999 307.857 280728 27,129,
2000 138,743 121,848 16,895
2001 176,697 161,511 15,186
2002 48,861 42 882 5,979
2003 50,964 46,298 4,666
2004 47,985 40,818 7,167
2005 24,822 15,910 8,912
2006 49,176 39,506 9,670
2007 64,927 42,174 22,753
2008 26,845 17,866 8,979

2009 49244 45814 3430
2010 64,603 61,527 3,076
2011 131,856 121,768 10,088
2012 100,646 91,225 9,421

B3 - BIEAEERRHFRICL D,
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FK2-1. FimpiE R (Hh)2)

FERNTE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
Ok 2,688 3,838 3,043 2828 13,733 6,276 3,578 3,601 9,656 16,152 2,612 13,293
1k 7,763 5052 8106 4208 1,500 36,761 10,028 4,538 12952 12,648 16,897 7413
27k 2542 5224 4401 4714 3591 1964 22951 15526 8377 8947 8340 13,945
3k 278 1,636 2353 2,750 4998 3,654 2,007 20,050 13,665 10,192 8256 12,206
% 98 53 346 745 1,790 1,845 3494 874 6,671 6217 5976 6,746

Sme L b 1 1 27 19 324 348 1365 1358 2958 2,039 2452 2929
Gt 13370 15803 18276 15264 25937 50849 43422 45946 54278 56,194 44,532 56,533

#3-1. AR (T b )

EENE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
07k 67.2 80.6 66.9 96.1 288.4 119.2 68.0 43.2 772 290.7 26.1 79.8
15k 4347 293.0 421.5 2314 103.5 13969 411.1 190.6 531.0 5059 709.7 348.4
255k 213.5 4388 369.7 381.8 2909 167.0 12164 916.0 4524 4384 492.1 753.0
3% 29.2  171.8  247.1 288.8 509.8 354.5 1827 13434 929.2 682.8 6192 8178
47k 11.6 6.2 40.8 87.9 2113 2141 3704 81.2 5603 516.0 555.7 600.4

Sk b 0.1 0.1 3.4 2.5 41.2 442 170.6  150.7 3194 210.0 281.9 3164
Ak 756.3  990.5 1,149.5 1,088.5 1445.0 22959 2419.1 2725.1 2,869.6 2,643.8 2,684.7 2915.8

FKA-1. F IR (Q)

FENE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
Ok 25 21 22 34 21 19 19 12 8 18 10 6
1k 56 58 52 55 69 38 41 42 41 40 42 47
25k 84 84 84 81 81 85 53 59 54 49 59 54
3k 105 105 105 105 102 97 91 67 68 67 75 67
A5 118 118 118 118 118 116 106 93 84 83 93 89

Sme L b 127 127 127 127 127 127 125 111 108 103 115 108

F5-1. Fimpl &R (HH2)

FINE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
(53 55,899 92252 94204 41921 292971 197,812 156,249 180,202 212,801 247911 259,954 156475
1153 31,999 35269 58,696 60,656 25,786 185,141 127,459 101,808 117,844 134,739 152,955 172,114
7% 7,185 15,094 19,506 32,709 37214 16,056 94,007 77228 64,529 68,389 79,963 88,695
3% 520 2,735 5841 9472 18,066 22,005 9,155 44224 39,056 36,396 38518 46,773
45% 123 121 494 1989 4,097 8018 11,759 4493 13228 14992 16,053 19,060

S Lk b 1 3 39 52 742 1512 4592 6983 5866 4916 6,586 8276
&t 95,728 145473 178,779 146,797 378,876 430,545 403,221 414,937 453,324 507,344 554,029 491,392

Fo-1. FFhmpll g E (T hy) Blifal (T hr) | HAERDER (RPS, F/kg

FINE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
(53 1,397 1937 2072 1425 6,152 3,758 2969 2,162 1,702 4462 2,600 939
Uik 1,792 2,046 3,052 3336 1,779 7,035 5226 4276 4832 5390 6424 8,089
255k 604 1268 1,638 2,649 3,014 1365 4982 4556 3485 3351 4718 4,790
3% 55 287 613 995 1,843 2,134 833 2963 2,656 2439 2889 3,134
45% 15 14 58 235 483 930 1,246 418 1,111 1244 1493 1,696

Sk b 0 0 5 7 94 192 574 775 633 506 757 894
&t 3,862 5553 7440 8647 13366 15415 15830 15151 14419 17392 18881 19,542

Blfam 852 1,774 2,620 4219 5613 5325 8158 9,140 8368 8079 10499 117322
RPS 65.6 52.0 36.0 9.9 52.2 37.1 19.2 19.7 25.4 30.7 24.8 13.8

FKT7-1. WHEAREU(F)

FNE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
07 0.06 0.05 0.04 0.09 0.06 0.04 0.03 0.02 0.06 0.08 0.01 0.11
1k 0.35 0.19 0.18 0.09 0.07 0.28 0.10 0.06 0.14 0.12 0.14 0.05
27k 0.57 0.55 0.32 0.19 0.13 0.16 0.35 0.28 0.17 0.17 0.14 0.21
3k 1.06 1.31 0.68 0.44 0.41 0.23 0.31 0.81 0.56 0.42 0.30 0.38
455% 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27 0.96 0.71 0.61 0.57

Sk LA b 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27 0.96 0.71 0.61 0.57

HLR Yy 1.51 0.60 0.85 0.34 0.37 0.23 0.28 0.29 0.47 0.37 0.30 0.32

HIEES 19.6% 17.8% 155% 12.6% 10.8% 14.9% 153% 18.0% 19.9% 152% 142% 14.9%
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F2-2. AR R (A R)

R NGE 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
07k 1,857 4,733 1,831 482 4,003 2806 3518 1973 2948 725 451 61
V53 12,465 1,177 2,798 775 1,190 8933 2,090 2,533 651 2,638 993 2,607
20, 12,176 6,865 2,632 944 363 317 1,789 1,231 336 449 490 1,108
35k 8351 11,210 6,753 1373 738 321 319 193 128 139 148 421
455k 6310 7801 9491 5,685 768 329 125 42 28 30 142 174

Sk LA b 3073 4185 4655 8525 8352 932 328 60 12 10 71 59
Gt 44231 35971 28,160 17,784 15414 13637 8,168 6033 4103 3990 2295 4430

#3-2. Flimp g s (T )

G NG 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Or% 22.3 47.3 9.2 1.9 72.1 16.8 38.7 66.8 99.9 20.3 10.8 2.2
17 610.8 52.9 1147 23.2 64.3 5449 117.0 1233 31.7 168.8 51.7 155.6
25% 706.2  405.0 152.6 82.1 30.1 25.1 168.1 103.8 28.3 44.4 38.8  85.0
35k 626.3 840.8 533.5 133.2 70.9 35.9 38.3 22.8 15.1 16.1 149 39.8
4% 561.6 7255 863.7 562.8 76.0 44.1 16.9 6.1 3.9 4.0 16.6 17.6

Sk LA B 3104 4520 488.8 920.7 927.1 124.0 46.0 9.4 1.8 1.5 8.7 7.6
&t 2.837.5 2523.5 2,162.5 1,724.0 1240.4 790.7 4250 3321 180.7 2552 141.5 307.9

F4-2. kR YR E ()

RN 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
07k 12 10 5 4 18 6 11 34 34 28 24 35
V53 49 45 41 30 54 61 56 49 49 64 52 60
20, 58 59 58 87 83 79 94 84 84 99 79 77
37k 75 75 79 97 96 112 120 118 118 116 101 95
45% 89 93 91 99 99 134 135 143 143 134 118 102

5k LA E 101 108 105 108 111 133 140 156 150 154 122 127

#5-2. Tl gl RS (H4H)2)

T\ 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
07, 22847 19437 6923 5308 27,328 12,127 11,888 7,310 13441 7,771 7373 2,550
1% 94,004 13,794 9,154 3,142 3,163 15042 5832 5089 3285 6,59 4616 4,573
25% 109,302 52,808 8283 3845 1472 1,146 2,769 2,198 1337 1,668 2262 2281
3nk 48,037 63,299 29,778 3398 1,805 690 509 392 466 622 751 1,115
47% 21,359 25363 33252 14432 1,153 605 200 80 104 207 303 382

5k DL 10402 13,608 16310 21,641 12546 1,716 524 114 46 68 152 131
At 305,951 188,309 103,700 51,765 47467 31325 21,721 15,183 18,679 16,933 15456 11,032

Fo6-2. FFlmp g E (T hy) Bifal (Thy) | HAERIER (RPS, F/kg

T\ 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
07, 274 194 35 21 492 73 131 248 455 218 177 90
1% 4,606 621 375 94 171 918 327 248 160 422 240 273
25% 6,340 3,116 480 335 122 91 260 185 113 165 179 175
3nk 3603 4747 2352 330 173 77 61 46 55 72 76 106
4% 1,901 2359 3,026 1429 114 81 27 11 15 28 36 39

5ik DL 1,051 1,470 1,713 2337 1393 228 73 18 7 11 19 17
Gt 17,774 12507 7981 4546 2465 1467 879 756 805 915 726 699

Bl 13354 11,754 7,609 4439 1819 569 487 310 221 360 429 473
RPS 1.7 1.7 0.9 1.2 15.0 21.3 24.4 23.6 60.7 21.6 17.2 5.4

K72, LR EU(F)

RN 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
07 0.10 0.35 0.39 0.12 0.20 0.33 0.45 0.40 0.31 0.12 0.08 0.03
17k 0.18 0.11 0.47 0.36 0.62 1.29 0.58 0.94 0.28 0.67 0.30 1.19
27% 0.15 0.17 0.49 0.36 0.36 0.41 1.56 1.15 0.37 0.40 0.31  0.90
35k 0.24 0.24 0.32 0.68 0.69 0.84 1.45 0.92 0.41 0.32 028 0.62
47, 0.45 0.47 0.43 0.66 1.68 1.09 1.45 1.05 0.39 0.19 0.85 0.81

Sk UL _E 0.45 0.47 0.43 0.66 1.68 1.09 1.45 1.05 0.39 0.19 0.85 0.81

B S 8 0.26 0.30 0.42 0.47 0.87 0.84 1.16 0.92 0.36 0.32 044 0.73

a5 16.0% 20.2% 27.1% 37.9% 50.3% 53.9% 48.4% 43.9% 22.5% 27.9% 19.5% 44.0%
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F22-3. FmpliE R (H)R)

FEENAE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0% 10716  783.0 209 149.8 323.7 2168 1669 7953 407.6 1169 206.0 801.8 443.5
Uk 255.0 1458.6 467.4 413.0 3647 81.1 5757 4557 158.7 620.9 4063 17467 685.7
2% 3775 5603 1369 1278 646 182 417 2186 320 293 2061 769 5145
3k 3206 1948 494 735 119 298 220 214 140 105 139 150 351
45 2352 1025 258 308 77 392 124 80 22 56 97 55 49

skl b 8.5 711 165 117 43 188 3.0 30 09 16 76 7.6 0.5
AF 23495 31703 716.8 806.6 7769 403.9 821.7 1501.8 615.5 784.9 849.7 2,653.5 1684.3

3-3. FmpliEERE (T )

FEENAE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0% 3.7 136 07 27 95 72 44 183 110 25 61 245 114
ik 1.1 788 270 252 284 57 369 251 111 420 309 956 395
2% 288 444 109 100 69 1.6 36 182 29 27 240 84 449
3k 309 189 51 79 15 31 24 21 15 L1 16 1.8 4.0
4% 253 118 29 36 11 47 15 09 03 07 11 0.6 0.7

sl bk 11.0 92 22 16 07 25 04 04 01 02 09 0.9 0.1
AF 1387 1767 489 51.0 480 248 492 649 268 492 646 1319 100.6

F4-3. R ERE ()

FEENAE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013~
0% 30 17 33 18 29 33 26 23 27 2 30 31 26 29
5% 44 54 58 6l 78 70 64 55 70 68 76 55 58 63
2% 76 79 8 78 107 90 87 8 90 9% 116 109 87 104
3k 9% 97 103 107 123 105 107 100 105 108 117 122 115 118
4% 107 15 114 118 142 120 122 114 115 115 109 108 134 117

skl bk 123 129 134 138 162 134 140 120 130 127 119 119 175 138

TR (201345E~) 12 L7834 (2010~20124E) FHy, 1

53 kR ERESE (HH)2)

EENAE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0% 4804 2467 1,182 1059 795 2,093 1267 1436 2332 1790 10317 4911 5411 7113
ik 1659 2343 1013 775 587 268 1226 713 311 1229 1,104 6747 2635 3264
2% 931 903 376 296 181 95 113 350 105 79 316 408 3093 1205
3k 622 315 147 140 94 69 49 42 56 4 29 43 210 1,652
4% 403 154 52 58 34 53 2 15 11 26 21 8 17 112

sk Ll bk 153 107 33 22 19 25 5 5 5 8 16 11 2 8
At 8571 6289 2802 2350 1710 2,604 2682 2561 2819 3,176 11,803 12,127 11368 13354

0IFE0R AR EMPAERL BRI L A2 HEM, 7
F6-3. FlmplERE (Thy) g (FrYy) | HAEERDE (RPS, E/kg)

RN 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0% 142 43 39 19 23 69 33 33 63 39 307 150 140 204
1% 73 127 59 47 46 19 79 39 2 83 84 369 152 205
2% 71 7 30 23 19 9 10 29 9 7 37 4 270 126
30k 60 31 15 15 12 7 5 4 6 5 3 5 24 195
4k 43 18 6 7 5 6 3 2 1 3 1 2 13

Sk UL E 19 14 4 3 3 3 1 1 1 1 2 1 0 1
At 408 303 153 114 108 113 130 108 102 138 435 571 588 744

Bl 229 197 85 72 62 35 58 55 28 58 86 236 373 438
RPS 210 125 140 148 129 599 220 260 833 31.1 1195 208 145 16.3

WIMFEORAITAEMFAERE BRI L A2HEM, 7

F7-3. PIERTUF) 20134 (X Feurrent (2010~20124E 7)) 245 €, |

RN 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0% 032 049 002 019 069 014 018 113 024 008 002 022 011 0.12
1% 021 143 083 105 142 046 085 152 098 09 060 038 038 045
2% 068 142 059 075 057 027 060 144 047 061 160 026 023  0.69
3% 099 141 053 102 017 075 080 098 037 035 08 056 023 0.6
4k 125 167 095 104 032 231 120 109 030 031 084 195 045 108

Sk Ll k- 125 167 095 104 032 231 120 1.09 030 031 08 195 045 108

EHEY 078 135 064 085 058 1.04 080 121 044 044 080 089 031  0.66

HEEIS 34.0% 58.3% 31.9% 44.6% 44.5% 21.9% 37.8% 60.2% 26.4% 35.7% 14.8% 23.1% 17.1%
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# 8. FHEMHAEIC X 2B TRROEIFX AR — MENFTOT 2 —=2 ZITHW = E,
# 8-1. FEINE (JRHL) HIAE 10 A5 9 A £ COHEHME (2013 4E1% 5 A £ TOMEE) .,

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
-0 580 175 150 109 43 79 244 153 734 285 271 420
I~IVX 1,069 371 562 989 892 622 1,158 2052 5614 1462 2727 2328

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
-0 3379 2632 697 48 61 26 22 49 42 35 170 32
[~IVIX 4304 3423 1,754 1,280 638 143 148 172 121 145 283 63

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 _ 2012 2013
-1 12 7 21 29 32 10 22 35 52 15 109
[~IVX 33 31 67 8 5 121 81 116 73 120 191 220

# 8-2. MWIBLHIBATHAHEAMAE (5~6 1) ([CXDMAERES  XEHGEZEEND

EELTWD (HREER2),

AR 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
ek 1874 450  60.1 6.1 457 0.1 0.8 0.1 0.6 5.0 0.4 3.2

S I

2008 2009 2010 2011 2012 2013
1.2 16.8 3914 28.8 1232 139.1

# 8-3. AP AL EIt)E b e —LRiE (5~T7 A) (IZ K D BATI~ B ds 1T D HEE
stk O7R)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

07k F 1,898 49488 8,043 0 6,521 0 5804 8226 48525 776,851 187,731 179,009
It DA = 185392 16,888 79.836 7,675 106 224 50 0 3,159 45997 99,534 140,708
2013
77,101
143,179

F 8-4. ALV AEPE TR AEEIRA (9~10 H) IC X 2 fEEHICIIT D 0 sfadEE sy
MFE (B/km?) BLOBUERE (HHR)
2005 2006 2007 2008 2009 2010 2011 2012

AR 1,284 62 70 1236 1,792 19,645 9,199 5,569
WAEE 1,203 63 60 1,018 1,415 15,258 7,359 5,715

K 8-5. REUABATEE R (TIEARMIE, ZKIHKF)

AR TR 2 (KR AT
BRARE 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
fE%C 7592 4109 16840 11,653 2853 53,698 41207 6,740 50085 41,197 62.928 42986

1088 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
39,659 1,588 5944 224 30 30,541 5,802 5,054 239 8481 1,136 5,763 0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
8480 122 404 342 28 1,093 371 385 921 780 3,373 409 1,397
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# 9-1. FIES TV AZBT DRk TH

Fcurrent 0.8Fcurrent

IR IR(E)

FEEONAE 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
0% 011 012 012 012 012 012 012 011 012 009 0.09 009 009 0.09
1% 0.38 0.45 0.45 0.45 0.45 0.45 0.45 0.38 0.45 0.36 0.36 0.36 0.36 0.36
20 0.23 0.69 0.69 0.69 0.69 0.69 0.69 0.23 0.69 0.56 0.56 0.56 0.56 0.56
3% 0.23 0.56 0.56 0.56 0.56 0.56 0.56 0.23 0.56 0.45 0.45 0.45 0.45 0.45
4% 0.45 1.08 1.08 1.08 1.08 1.08 1.08 0.45 1.08 0.86 0.86 0.86 0.86 0.86

sl 045 108 108 1.08 1.08 1.08 1.08 045 108 08 0.8 086 0.86 0.86

B 031 0.66 0.66 0.66 0.66 0.66 0.66 0.31 0.66 0.53 0.53 0.53 0.53 0.53

aGEEEK (GHRE)

AN 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
O 5411 7,113 9,677 11,107 13,569 16,304 19,703 5411 7,113 9,677 12,006 15534 19,902 25,582
1% 2,635 3264 4239 5768 6,619 8087 9,717 2,635 3264 4239 5905 7325 9478 12,143
25% 3093 1205 1,391 1,806 2457 2820 3446 3,093 1205 1,391 1978 2755 3417 4422
3% 210 1,652 403 465 604 822 944 210 1,652 403 535 760 1,059 1314
4% 17 112 633 155 178 232 315 17 112 633 173 229 326 454

skl 2 8 27 151 70 57 66 2 8 27 187 102 94 119
7t 11,368 13354 16371 19451 23,498 28322 34,190 11,368 13354 16371 20,783 26,705 34276 44,034
e (T hy)

ERNAE 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
0r% 140 204 278 319 389 468 566 140 204 278 345 446 571 734
1 152 205 266 362 416 508 610 152 205 266 371 460 595 763
25k 270 126 145 188 256 294 359 270 126 145 206 287 356 461
3% 24 195 48 55 71 97 112 24 195 48 63 90 125 155
47 2 13 74 18 21 27 37 2 13 74 20 27 38 53

sk Ll b 0 1 4 21 10 8 9 0 1 4 26 14 13 16
s 588 744 814 963 1,163 1402 1,692 588 744 814 1,031 1324 1699 2,183
g (TFhy)

EEONAE 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
07k 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1% 76 102 133 181 208 254 305 76 102 133 185 230 298 381
2% 270 126 145 188 256 294 359 270 126 145 206 287 356 46l
3% 24 195 48 55 71 97 112 24 195 48 63 90 125 155
4% 2 13 74 18 21 27 37 2 13 74 20 27 38 53

5 DL 0 1 4 21 10 3 9 0 1 4 26 14 13 16
it 373 438 404 463 566 680 822 373 438 404 501 648 830 1,067
s (T hy)
4 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
O 11 19 25 29 35 42 51 11 19 20 25 33 42 54
175% 39 61 79 108 124 151 182 39 61 66 92 115 148 190
25% 45 52 59 77 105 121 147 45 52 51 72 100 124 161
3% 4 68 17 19 25 34 39 4 68 14 19 27 37 46
45% 1 7 40 10 11 15 20 1 7 35 10 13 18 25
sk L b 0 1 2 11 5 4 5 0 1 2 12 7 6 8
7t 101 207 223 254 306 367 445 101 207 188 230 293 376 483
a5 17% 28% 27% 26% 26% 26% 26% 17% 28% 23% 22% 22% 22% 22%
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# 9-2. RHIES TV ANZBT DR T

Fmed 0.8Fmed

IR IR(E)

AR\ 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
0% 011 012 019 019 019 019 0.19 011 012 015 015 015 015 0.15
1% 0.38 0.45 0.74 0.74 0.74 0.74 0.74 0.38 0.45 0.59 0.59 0.59 0.59 0.59
2 0.23 0.69 1.13 1.13 1.13 1.13 1.13 0.23 0.69 0.91 0.91 0.91 0.91 0.91
35k 0.23 0.56 0.91 0.91 0.91 0.91 0.91 0.23 0.56 0.73 0.73 0.73 0.73 0.73
4% 0.45 1.08 1.76 1.76 1.76 1.76 1.76 0.45 1.08 1.41 1.41 1.41 1.41 1.41

sl 045 108 176 176 176 176 176 045 108 141 141 141 141 141

Ll S 25 0.31 0.66 1.08 1.08 1.08 1.08 1.08 0.31 0.66 0.87 0.87 0.87 0.87 0.87

BlEEE (HAR)

EENAE 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
07k 5411 7,113 9,677 8825 9,080 8990 9,026 5411 7,113 9,677 9907 11,119 12,144 13,393
1573 2,635 3264 4239 5354 4882 5023 4974 2,635 3264 4239 5564 5695 6392 6982
2% 3093 1205 1,391 1,356 1,712 1,562 1,607 3093 1205 1,391 1,572 2,063 2,112 2371

3k 210 1,652 403 300 292 369 336 210 1,652 403 376 425 558 571
45 17 112 633 108 81 79 99 17 112 633 130 121 137 180

Sl b 2 8 27 76 21 12 10 2 8 27 108 39 26 27
it 11,368 13,354 16,371 16,019 16,069 16,034 16,053 11,368 13,354 16,371 17,657 19463 21,370 23,524

B (T h>)

EENAE 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
0% 140 204 278 253 261 258 259 140 204 278 284 319 349 384
17k 152 205 266 336 307 315 312 152 205 266 349 358 401 438
2% 270 126 145 141 178 163 167 270 126 145 164 215 220 247
3% 24 195 48 35 35 44 40 24 195 48 44 50 66 68
455%; 2 13 74 13 9 9 12 2 13 74 15 14 16 21

Skl b 0 1 4 11 3 2 1 0 1 4 15 5 4 4

it 588 744 814 789 793 791 792 588 744 814 872 962 1,056 1,162

Hag (Thy)
FlNAE 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018

07% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17% 76 102 133 168 153 158 156 76 102 133 175 179 201 219
21 270 126 145 141 178 163 167 270 126 145 164 215 220 247
35% 24 195 48 35 35 4 40 24 195 8 M 50 66 68
4% 2 13 74 13 9 9 12 2 13 74 15 14 16 21
sl E 0 1 4 1 3 2 1 0 1 4 15 5 4 4
it 373 438 404 368 379 375 376 373 438 404 413 464 506 559

wgE (fhv)

e 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
07k 11 19 40 36 37 37 37 11 19 32 33 37 41 45
ik 39 61 114 144 131 135 134 39 61 97 128 131 147 160
2% 45 52 81 79 99 90 93 45 52 71 80 105 108 121
3% 4 68 23 17 17 21 19 4 68 20 19 21 28 29
4% 1 7 50 9 6 6 8 1 7 46 9 9 10 13
Skl b 0 1 3 7 2 1 1 0 1 2 9 3 2 2
it 101 207 310 292 293 291 292 101 207 269 278 307 335 370
A 17%  28%  38%  37%  371%  37%  37% 17%  28%  33%  32%  32%  32%  32%
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HEEH 1 BRFEORN

Filn il - FRRERE R (~2012 F)
MAEEH

aR— MEHT. BARTHERT 04 ZRE (BERMGHESHEER 3)

FhEA - FREREH (~2012 %)
FHE - ERREREK

— 2013 E~DHTEFE

W03ED 1 BZALLOERINEREH 2013 FEOFHRMAEDHETTE
(BITESHAREICLIMASIEY)

a

— 2014 FE~DRIESTE. 2013 F£D F (X Feurrent GBZE 3 F£F1) #{E

[ I I l

2014 ELIE®D 2014 FELROFRMAEDRTE
FEA - ERNEREHR, - (BEFRBT2EL2DRAEL
BRAE RPS O REMSHEH)

RESF)F LD 2014 F£0) ABC-EEREE
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HEEM 2 BRFIMEDOOICEESNATLIRAEDOHRE

(1) FEE, SRS T DA, BB

BICRFRERITJEREBIIC L 0 . HEHICR T 2Kk E, BRLUOKEMOKRE, (KEH, Fi,
EAEFEDT — ZENMTONL TV D, WET—ZnbRkE (KE, KKk Fin, £
FRRBIMRE N5 & & BT, BAHEHT X 2R SFER IR HE L T\ 5,
£io, FHIEGICRE T DEIRVIHE, EARRA, S SBEIC BT 50 E, A
BERANEM STV D, XAFOFER~FERRIZEWTE, TERKERGHITEE ¥
—. RWEKEERBRS I Z L0 . KPR &0 CPUE, 501 & & OBIEMRH K O Fi A2
T, BIREOREIE L 72 5 REEBA RS RO b Tn 5,

(2) PESREFA

PETR I A R T 2572012, BRI L0 . BB ) Loy 7 2y b (£
45 cm V> 7 BHE 0335 mm) OFHERIC L DZRERENER ST\ D, SRR
WFFEREREIE, BN RICEMARTE L. A 1 BIRREOHEE CHREICE> TEHL TV 5,
KA 2 —i%, PEIRDZ N 2~3 IS BIHTHED © BErE O W82 3 W) TR 72 3
A LTV D130, OO ME OWEE - EIRFIA W THERFRE 2 E i L T\ 5,
BONRERIIIHEFREG BN LV E L0, BRI EOENEEZHEEL TW5, #EIX
XAriE, WX T wELIE, 11 : B ~ResriE, 10 fptiEsMk~ B, IV : BER,

(3) IAEFRA - A AT
HEA O MERIZIB T 2 ERORNZHIET 5720, WORENEfEI LTV D,

O BATHSHEATIE « K& v &2 —7% 1996 4E LI 5~6 H O BBLER I T B\ CHhfE
faATE e —L (@O 25m, =y RHA 10 mm) (2 X2 HEAEEREEFEm L. N
ABRBAERHL TS, MAERE X [FF/KE 1°C OFKIRAICEIT S CPUE H
Sl (BREME) ] X [FHEAE 1°C OFKIEHFICBIT D AERESEISG] X [FHrAKR1°C
DA IR O TR G RIS 2 IAEEIS . FRA S Sl 3 35~42 B,
B 143~165 FEO®PH, 7ok, BMGEIL, FFRORZESOREBEORBZ BN E LT
FEAE E CTOYY) CPUE & W5 5L (FEHIEA2001) HHBEZE LT,

@ AR el ERaEE R A (ALY o~ &R A, A B S
) KA & —23 2001 FELARE 5~7 A OB TR~ Blhkic ks W E hr—r (@0
30m, =y FAA 17mm) I[ZXDEMREZFEML, SMEZHEEL TV,

@ AbTE R EPERK TR ARG TR A © KB 2 — 7% 2005 4ELLE 9~10 H D =~ i~
TS5 e TG M BV T R EARE T EE A, S LOHE e —v (A 30 m,
2y FEG 17 mm) (2K DIEHRAEZ LML, 1 S oMk zitizd 2L & bic,
HRE 145 FE~170 £ DO MEAHIR O F MK 10~15CHICBIT 5 0 ADBFREEHET L
T3,

@ =Fe~E AT LA - LB TR S SRR K EERBR G I L 0 . B~ FED
=R~ B FEER S B Tl LA M T D, SO AT D BEEO S AR
RE - AFEEERE SR STV D,
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HEEHIS BREDOFHEAEIIONT

Fa—= 7 ar— MENIZ L0 ElpliRERE, ElER, BRERLHTE Lz, &
TGS LIEDOTFEMEND 1 HEEAE L, 0~4 5k, BIOSEU EEE Lo fkmks v
— 7 (5tik, ST ARATN—T) OFHER TIT o7, FEINIIKE~FERICELIN, y-1 7
K~y EREFICHEINT DB ATy FEOBMA & Lz, #HHEICIE Pope (1972) DTl & v 7=,
Bemlin 7 — 7 OFFEIZ OV TR (1999) D 5 ik & iz, BARSETREM)IE, B
(1960)D7x L7220 s M=2.5/F 6 L Fm TN 04 & L GERETHLI Y 7+ 1=T <
A U (Sardinops sagax caerulea)DEIFFHITHAD M & LT 0.4 BEH I TV H(US
Dept. Commerce 2007)) , BARRJZRFHRAUTLL T DL B0,

ATv71
R E R EBIR(DNUT KV EE L,
M
N, =Ngnexp(M)+C, eXp(?) (1)

ZIZT, Ny BEWC,, 1, yFIIRIT % a0z TN EIREL., RERE,

L, BoEF (. T2TIR2012 ), BEOEERZV—7 (R Fp. T2 T
5+i%) . Ecln-1 M (-1, 22 T4 OBFRERIIZENTNER). BLOE). @R
Iy

Ca,t exp(]\;)

Na,t =
(I—exp(=£,))

)

C M
o =0 :’é N, .exp(M)+C,, eXP(T) 3)
p.y p—Lly

C,. M
p-ly = Cp’y :Cyp_l,y Np,y+1 eXp(M) + Cp—l,y eXP(?) (4)

BIERECF OFIRIL, BalttER KO &l 7 71— 7 PAMIG)RIT L - 72,

C M
F,, =-Ini1—-—"exp(—) 5)
’ Na,y 2

RTHED 2012 4ED F (¥ —FJVF, F,) 13, @£ 3FEO L ZIEARL T 503, 2010 4
X2 D F BNIEFITE W ERRATH D Z L BRE, 2008, 2009, 2011 EDNH) &
L7,

Fa,t = (Fa,zoos + Fa,2009 + Fa,ZO]l)/3 (6)

KEE 7 V—T D FF, )&, FRRA9NIT LY, £ TOFETEREER-1 meELnE L
(Fp,y=Fp1,y)o
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2013 - 1 skl EOEPEEIL, 2A— MEFTORTELEE v, RO TRD7Z, F
el F 1 Feurrent & L, JT4FE 3 4 (2010~2012 4F) DL L7z,

Na+1,y+1 = Na,y exp(_Fa,y - M) >:<a <p—1 @%/E[\ (73)

AQJH:(N@nyWUmeﬂJﬂJ—AU Ml 7 —7 (7b)

BAE DI BIA B I ZEE DA EY YA E & Lz, 2013 2OV Tk 2010~2012 FEDif
Y ONVEE L LT,

ATvT2

AT w71 TR LI 2012 FEOFHHEIRE (FEnh] F O KIE THFED F 2k L7
i, f132) Ot & T, BFRERBKOREDN & ah— MEIICE 0 #EE SN EIE L0
WETHEICH—IT IV F 2 (Fa—=27) Lz, AWK - d2ILTFo 3
D2ThDH (F8),

D 2005~2012 4F DK =77 T A O SR 0 AR RU) ! + 0 AGTRR W)
@ 2006~2013 FFORMABATERE (TIHAKRM, KWK, L) - 1 iKAEREB)
@ 2005~2013 FFEOFAMFCLURMEHE (X T - 1) (2350 2 EINE(LS) « BlAE(SSB)
b, OB (8)X) KD, B/t T D F ZBREMICHETE LT,

$S0 =2 (n(l,,)~In(g,N, ) + 2, (In(Z, ) ~In(g,B,,))’
+2, (In(Z; )~ In(¢;SSB,))’

e g 1ZLLF o (9) Tk,

. 1 & I,
g, =exp —Zh{ X’y ] ©)

ZZTXIE, BEEOTIE Xi=Ny. @ TIE Xo=B,, @ TIX X3=SSB Th 5,

2013 A0 0 AEIRE T, 1996~2012 FEDOBITIHIMA BF I ) & 2R — METFIZ L 5
0 mEAEIRRIE (No. (8R) & OB B L AR WN=16.717Y % VT, 2013 4E0
IMAEFEE 139.1 226 TR E L ((FX) . 2014 FFELIEO 0 &R BRI, WED
FAERDFEOFRRIE (24.0 FB/kg) ICHHAEEZFERLC RO, 1 WU LOERRHIX, =
B— METORMEEZ AV, (A TRO 72, Flhl FIX&EES T U 4 (K3X5-2) 12X
HH0E Ui, FEEBHAEIT 2010~2012 FEOIREY OHE L LT,

R REIIR D 10) TR O 7=,

M
CLJ::]W%yUf‘eXP(—PLJ)}eXPC—TSJ (10)

(®)

12007 4RI, HEESH IR LCL AT < A S — MK o 2 2 & D HEE RS
FEAME GB/NEE) EEZDN, Fa—=2ThbERINLIZ,
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W
i
=
(o8 3 R 1. 1996~2012 FEOBITHEFHEMA
g n BIEM L 0 BRARHRRL E 0BG
S 45 F X 1996~2012 FED T 1 v b, Eff
~ EERLOERR, BLOER=M132013
s FEOMARRRE ENETNRT,
0.1 1 10 100 1000

MMARSEE (BT A

3. Bt (2012 4F) . WONSEIRE LUK TR (2013 FELIRE) 123617 D F il iBRE

055 1 % 2 % 3k 4 % 5wl E
2012 4E 0.24 0.86 0.51 0.51 1.00 1.00
2013 ELLE 0.11 0.42 0.65 0.52 1.00 1.00

BB, KRBESDF 2—=7 axR— MEFTOBRIZOW TIE, ARBFOFHHIRRE
DEEFPRE . DEEOFMHINBREFNPLEL TS| EWIHIFEEDTTOF—IF v
F OFRRE TITIEMRFEZIT O ZENTE RNV L (Ff 2009) FOBMAIhTVD,
lEkeE . FMBHBIREOE RS, Fa—=r 7 HEOBERERETT HLERD S,

HMEAEH4 BARE. REEORXFPRAIaAL—Ya 0EH

2014 FLABEOMARZ RHEEMEEZZE L TUTORESRHGTEH 2, WEDRPS I, #
A& (SSB) #3221 F h¥ (Blimit) A TIXFEFIZTHEV RPS 23, FEFIZHE SSB TILIEH
IZIEW RPS 23 b5 72 L SSB DKL U THEREIMAEL L (K 2), £Z T,
BARIIJEUTRPS ZIETHREBZRE L, FRBIAE, RAEITIE 3 F (2010~
20124F) OFEHEE Lz (K2, 3, £4),

@ SSB A3, MAE®D LR ERKET S 273 R (1992 FKHE) (ZIT4E 10 4=fE (2002~2011
) @ RPS FRAE (24.0 B/kg., AT RPSmed) TSI H8AE (114 F hy) 282
HEAICIE. BABZ 14 b LTHERT,

@ SSB<221 F k¥ (Blimit) TiE, WEBHEHIF O SSB<Blimt DFE (2001~2010 4F) T
B} 5 RPS OFEHMEIZH T HKED RPS DEEERD, ZZhbEBEEZFHF L TEESIC
FhH U7zt % RPSmed |23 U7-fEIZ SSB 2% U TIMA&E L L7z,

@ SSB=Blimit TiX, @EBBIMM® 114 F k> =SSB=Blimit D4 (1976, 1993~2001,
2011 4E) (23881} 5 RPS EHMEIZH T HELED RPS DHLREZRD, ZZnbEBEEZFLT
AEZ I U 72 b2 % RPSmed (2 U7 fEIZ SSB 2 U TIMARE L,
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