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R 25 FHE = ¥ RATERED EEE

FALHYOKAE « th K EENTIERT (BLHE —H, Pithde )
Z W B B RO RERBRIG IR SE A PERT T AT

= #

=X AR RBEA xS & 3 2 IEREIL. R - Mo RO X g (-
2 EHOVEME) & BHMIREOIMNENUECXEIRETH D, ARBHTIEEFE R LU
EOFEDNTAFE LI O A FELERIC b A L TV D28, £ 2 CTHRET ISR E @i
WGP AR R O E R RATEIC 1T > TN DD FEREIZ OV CIE AT
B D, AREEOWSER T, 1980 F L LN SEEIN L 1997 421213 1,977 b L Exm DK
HECE L, L, ZORITEAMEmAKEE . 2011 4 TiE 632 F & 1980 4ELARE Thy
ROWHER & 7257203, 2012 FFITITRORMMN L 867 bk 7rolz, 1% 5 DEHEDER
BEEFRE ORI 5 7 EOEEMEN & A5 & BIKUE L By L CHAL - B, FEE
TITAEREEN 1 E L R ol lo DGR BN RIITHEM L, EROREZ E L < KKk
LT &I Sz 7= o @i RISV e o 72, ABCIZOWTIE, 2l o’
BOKEDIK T AZPIET 5 2 & 2B EME & U, R 25 - ABC HEE D 72 8O O FEAHBIHN 2-1)
WL OB (REEREE) & IRE A FRAREIZ iV T ABClimit A 8Lk Of
B (2010~2012 FORFFEFHE « FEE O REREOFaERE 800 ho) « 6, v,
& LTHEI L7-, ABCtarget X ABClimit (Z 0.8 Z % U Cit& L7,

2014 4 ABC R PR AL FE SIS
ABC limit 642 kv 0.8 « Cave3-yr * 1.004
ABC target 514 b~ 0.8 + 0.8 - Cave3-yr * 1.004
G5 HiFe (ho) s (hr) F fiE BIERIE
2011 632
2012 867

2013
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AEFEFHICERA L7 — 2y MILLFO LEBD

Fe ity SEREREE. BRI A
R B Wl - B TEREHER (RMOKPER)
KPRETEL - FFERIN A O IS B R K1)
IR B
CHIRIEE | TR - A O ML IR SRR Ok E)
Wt ) B KIEPEREL - BERI A E OV e R R R O Y)
1. EansE

=FAO TR AW & BAMILE RINRE) B L OKPERE (TR
7> & REEFEE) - BIED GROIN 2D RER) Tdh D, AAVHAOWRMEE DT KLY b
HIZZ <L ETIERETFE RS OR 4 555 0IREL 5T TS (A ARMEXOKENFZERT B A
MHESEB IR E R o ARRFII R TES - IS OIHA KO E M8 3E O E B R B R D
—OTHY ., EHMR TN MR EMRE (CUT, ZmRANENE) IC X D787
HIvTW D, BENRLISNO/NEDRIEIZ DU T HEFHE A RIENH O 72 DB 53 TIEZR W,
¥, BRI IV TATE 2 i G &3 D A ETRAR I 720,

2. 4

(1)53Ai - [l

ASREEE, LS B M 2 RTER O KER 100~450m (4RI 2 (X
1, &HELLIFEN S EREETOSMICON T, BB m BN H 2 OB TEEMIZ N
TITI R CTH 5 (Fujita et al. 1993), THEE TIIAFOSIHEMA (WA R =20mm, LIT, &
FE LB+ 5) 1%, EIZ 4~6 AITKE 100~150m (ZHE L, 8~9 HETZDOHITEE Y,
Z VLA R (2 o THERIG B R FATIER LoD, KT 150~250m T2 o341 9~ % Bl die
AIIALTWL (R - Bt 1996) . ACERY7e B 8) - [BIEOFEREIC DUV Tk, IFHE(F O
EEEOTUTEA LA,

(2) i+ iR

RESFHE & fL KB s KOS Tl 1k TR 130~150mm, it 2 7% C 170~ 190mm
TH Y (P4 1956, Nashida et al. 2007) . HARWEREE L D sl 23 (28R 43 1),
FOTAAWEREEL Y A< 3MBRELEEX NS (M4 1956), FA & T fisT
2R D& R R A TS O P O TRIEY) D K 73 (90%) 78 2 ik fa Th V| FAEENEE
EMAFENBENIZIER CEIA Th o7z (il - 4H 2010), — 5T, HEAMIORERHIE
FAFENREO T HBA ENEEOR 10 5 TH U (Nashida et al. 2007), e TILE DO LE
DHEFLT A IRENC DWW TITEZB B0 Tid ey,
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(3) A - PEDN

R R R A BB ST | % 9 OE AR E IR (LLTF 1 £ 5 & HIK)
DOAGTY () OEFERD KG E (AR ER Q)X 10* kK (m)) OFHiL%
HHE (HeErh 1), MEE D 23 AICBEERE—7 B3RO N5, RS
2R T CHRAE LT = X A HEROBRERBOFHE DO, Dl N bKAEEN
BEG HERT 5 2 L SR ST A (Nashida et al. 2007), $hfa o Ba B & L 0 Wik L2
fELBDE— R D, 9 HERIAZFEFEICDIZ o CTHEINT 508, FEENEET 2 A0 3
AW AEENFHT N ADLG 12 HIZHT TRAET L Z EBRH LT > TE T (FLH 2010,
U 2013), BAES, TEBICHT 2EINEHIT 2~3 A TH Y, 11~12 AIZHEIND/N
XRE—INHDLLOEEZLND, FEINIIKIE 200~300m OUFEA T TITiL, BB
BRI 2 e B2 b,

(4) Wl A BE4R
WNHERBII DA TV HEEFICHET AN, FLBIIAST IEN TR E 25 ()1
1992, Bl « FHt 1996), FiEEIXH - RKEDEHEE,

3. BEOKR
(i EDHEEL

=X ADFE R EMEKRIT 200~300m THDH, =FAKEPERBEEZ BN R L35 E
PRI SEREEIE. 2012 AR ICB WV TS WIEIC 1 % 5 V& W, EasNE NEB L2 %5
OEMEEVCE#EEE LT, 2 2H50&EME) Thd, ZNOHDMET, =F A2 FE
IR G L LTV D DX 1 & 5 NEWIE & BMBSNENETH D,

Q)ifafE D HER

SXARPFERBEOWME R, KPP - M CHET 2 120 VEMIEL 2 25 &
MR KL ORI MR SR AT Lo (F1, K2, K3),

= FRRFPERFEOEME R, 1980 FFARATH:IE 1,000~1,500 k> T 7275, 1980 44X
BN D 1,700 B U EIRICEIIN L, 1997 4E1C1E 1,977 bk 1980 AELARE Thed & 72 o 72,
Z DK LT 2003 FEITIZENE TORMED 833 o &72 0 2010 4% T 1,000 b Atk
THES LT e, 2011 4R1F 632 b o & RITFEHT 7 B & Tl L 1980 4E LIRS CHefK & 72 o
7oA, 2012 AFEI2IE 867 kv &Rt L7,

1% 5 V& PPIERIZ L DI RIL, 1980~1997 4FF T 900~1,500 k> DRz L TV iz
25, 1998 4ELIREED LT 2004 4E121% 472 b k722572, 2005 4E LIRS ES U, 2008 4F
21807 hrkipolz, LML, ZOHBONEA LT, 2010 FE121% 622 ko, 2011 4RI2IE
370 b beot=d, 2012 FITIX 633 R FETEIIN L7z, /INBXBINC RS & T4 CIdRE
PP & TR T3~83% % O T\ D, T4, 1€ 9 CEMIEITfREERIKD 59~76%%
HOTEY, FRCREEPEE & T OB FHABEITREERIERD 4~60%% HDTWD, 2 %
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o OVE PRI K DI REIX, 2002 412 1980 FFELIRER RO 419 h & 7rofz, ZhUE, 4
EMN=FAOEWIEGTH D T L A KETFCE < BE LT 2 LI12 XD — R
BOWRKTHY ., TOHROBH - BEESIT IV 2007 HF121X 18 F A E TR Lz, 2012
FEORERIT 33 b Tholo, BHEIMNE/NEIC X HIEREIL, 1997 £ 616 h ozt
— Z WM & 72 D | 2012 ARI21E 201 R T 1997 D 32.6%., RIFEEET 116.9% T -
77

KIFPEFERTO 1 & 9 DX K & BN/ NE O B 2 KR o &, K
FETO 1% NEPEKE 2 F 5 OE RO R Z K EFER OB RE & Lz (2,
X 4), FERTIE 1989 420D 1,028 b o % &' — 7 ([ZEkBI O BEIR A ik 0 3K L 72208 & £ W02 1
JBAE T & 72> T2, 2008 AFELARRIZIUME & 72 0 2011 4RI21X 364 Frbleolz, L
23U 2012 4R1C1E 594 b o FE THIIN L 72, B CIL 1996 4200 1,127 b &2 B — 27 12 L,
2005 HEIT1T 1980 AELIREAK D 243 R b 7polz, D%, 1% H O MR OIASE )3
H L7272 D00 8N L7228, 2010 4E2> & OB & 72 0 | 2012 A1 1 % 5 OVE IED
BRERMN 2END 1 IR o722 LI2E D 20121215272 b bleotz,

B)ifEss /&

SO EFEfIL T HAERFHE & MO EEIRG CTh D TEWMIZEB T 5 12 5 CEED
MatER A2, &3, 4 L5, 61277, RREFEECIT, BAXEEHIL 1980 £ 15 5 1997
N 4 BE TR LA, 2002 4ELIRRIT 5 L 7o TN D, AL R (el
EIREAEEL) 13 1985~1988 FEICmVMEZ /R L7223, R L L Hici L, BFEERN S
B L7572 2002 FELAKELE 2007 4F & 2011 O — R 728 2 BRI ITRIE WV & 7e o T B,
M T, HEEKIT 1980 FI121L 8 ETH 778, 2002 FELIFEIE 2 £l L, 2011
FAARTIENMRET D LIZRD, 202FNDIX 1 EDOR LT, ANEES &
1%, 1996 FITHRK &7 BEEEN 1 B L7 o72 2012 FFRITKIKRE 7o T, BI1OFR
B (HORES DBMAROEME) TR L HEBOHFREL, B T=X2A %>
TEBENZ N L AR LTV D, Wk e HIFFETIE, FEERIRELED L. ARk
W B BB & 72> T D, IR OER & LT, WEREROBIICRES LD
BES I BEOBY bEZOND,

¥, BIRERENEX (RERE 10 42J1H) Z& @ CPUE (kg/Mid) Z#RIAXKE
BUTAE, BIREERBIIERERER A GIRAKE TR LIZETH 5,

4. BRDIRE

(DB W D T5 15

AR O LA 2 12 5 V& MK 2012 £R12 1 DI L 72 5 727201 41
B2 2 B IR AR T & IRED M) A WL 2 IR LOHIbT L7, £ 2T REEPEOfE
BB 5 1 €O S MEOEREERELGRBEOEEL L, ZhbDRNE L K
MEDH Z =55y L, BIUKEZ TNEEAL « PAL - B0 E L7z, £72. Thb oils
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54EM (2008~2012 4) OAE D [RPFERR A & Bhia) 2l L7z,

Q)& IR EFE IR OHER

REEFIEIC 51T 5 1 2 5 OV MIEO KRS RS (B4 7). 1980~1988 4FTILAEAL, 1989
~1998 FETIXHF ~EAL, 1999 4E~2004 4 TIIH ~KAL, 2005 H-~2007 4= TlEH ~@AL &
HeRE L7z, 2008 FLARE MM 278 L, 2012 3008 L 7,

QYEIRDOAKYE - Fh
BB ERE b B BRIREZ K35 & & 2, REE#EEOEIRE RO 2008~
2012 FEDOHER NS . REERIROGIR O KUE « By 2 AL« B &I L 7=,

5. EREEDAE
MBIEDKIE - BN HPAL - D THD Z b, T EOBEFKEDR TS &
ZEBAKE LT 5,

6. 2014 & ABC DEE
(&M D E & D

REEFHEIC 51T 5 1 2 5 O & MEDEIRE LB ORFEEIMND, =F AR FEERHEOE
PEKHE T, BhAXIs &I L7z,

(2)ABC OHE

Rk 25 AR ABC HED 72D OFEAMA] 2-1)12 X ¥V . ABClimit = §, « Cave * y, & L7z,
S ITEPUIRAEIZ X » TIRE D4REL. Cave [ZUT4E (2010~2012 4E) Difa & D M,
yi=1+k(b/) (kK IEREL. b B KO HIEENENERERREME O E 3 FO[EE & FHHE) <
HD, 5 1%, BEKENFMTHDLZ LD 08 & Lz, EIFREMREMEE U CReSr#tick
5 1% ) NEHEOERBEREE AWz, yiiE, b=026 B L ONI=68 775 1.004 & L7
(k ITEHEEDO 1), 2oz s e, REERARE L TEE (2010~2012 4F) DL &
23800 R ThHDHZ EMD, ABClimit 1% 642 > & 72 o7, ABCtarget |32 % HiAA
C ABClimit ® 8 H| & LT514 b bieoiz,

2014 4 ABC B L F i fEEI S
ABC limit 642 > 0.8 + Cave3-yr + 1.004
ABC target 514 b 0.8 + 0.8 + Cave3-yr * 1.004
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(3) ABC O FRTAf
‘H‘%\/ N 2> SRy
WREAIARRRM S VT e - st e i
%\ [ 3 E E‘ J =} = = —
e e 2011 FERIE ROHE (BEN & )
SA R G AE o e | ABClimit | ABCtarget | [ &
(40 - FEFA) REER BREE ) Ol | (k) | (ho)
2012 4F (2440) 0.90Cave3-yr 900 700
2012 4 H 0.8Cave3-yr + 0.92 788 61
(2012 4 FAFH) | BEE 0.8Cave3-yr « 1.11
Zo(éélfﬁﬁiﬂ?ﬁﬁ) 0.8Cave3-yr + 0.92 738 591 867
W H¥E 0.6Cave3-yr + 0.80
20134 (58 FEH 0.8Cave3-yr « 1.07 525 420
2?;31T$ﬁ§¥{ﬂﬁ) 0.6Cave3-yr * 0.80 408 326

20124 (44)) TIiE. 100 b2 RTINS,
2012 4E (2013 FEFFAEAM) 1. Ak 25 4R ABC BEHANCES X FHE Lz, Rk 23 45
[EBLRI & B 72856 O ABClimit 12 900 >, ABCtarget (X 700 h > ThH 5,

1. ABC SN DEEARDIRE

REEFEECIE, 125 CEMEDEES HENRKE KB L THRWITHE22DLT, &
PR R BT 2 7R LT D, 2D Z Lid, (LIS D BRI 7Y = F 2 KREERED
Bz /i L TWDATREMEZ R L TV D, LY — LAY T M EOBRBTER & 0B 23
NRTWKBERD D,

8. BIFCHR
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P4 BH(1956) =F R Argentina semifasciata KISHINOUE D443 & VR EAZHE T, H /KEE,
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SRR« BROHISET(1996) SRR BE R AZRERR Fr DI & Sl fhillE C BY 3~ D e S JE. SRk
WY, KAREICI T D RBEMIGOLE R E S O OfE, 226-227.

)N - @ L IESL « EFAR— « SORARE(1992) RARKEE RARERR T D fRI & i fil
B D EMIZE. Rk 3 WA . BREMEDHTIC L 2K OBERY 20 < 5T
[RIFH AR O A, 234-235.

FrEnsE - BLUH—42010) = R B oG, B0 G IR, 11, 85-88.
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PEF DR RGHHEEE, 49.
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K1 =FARVEERBEOREMERER (F)

£ 125 CEHIE 2% 5 NEPPEE B A/ IVIK T
1980 871 123 1 996
1981 1,201 120 0 1,321
1982 1,214 130 0 1,344
1983 1,308 140 0 1,448
1984 1,413 79 0 1,493
1985 1,095 68 15 1,178
1986 1,302 101 88 1,491
1987 1,504 69 139 1,712
1988 1,292 125 215 1,631
1989 1,313 158 168 1,639
1990 1,186 242 241 1,669
1991 1,313 228 256 1,796
1992 1,396 239 257 1,892
1993 1,030 170 247 1,447
1994 1,316 115 209 1,641
1995 1,038 178 319 1,535
1996 1,271 188 476 1,936
1997 1,195 166 616 1,977
1998 893 113 559 1,565
1999 782 186 350 1,318
2000 621 172 364 1,157
2001 584 265 270 1,119
2002 474 419 254 1,147
2003 489 191 153 833
2004 472 229 273 974
2005 625 39 224 888
2006 668 34 239 941
2007 747 18 230 995
2008 807 20 258 1,085
2009 768 21 221 1,010
2010 622 44 235 901
2011 370 90 172 632
2012 633 33 201 867

L RSERETES - FEERTH A RO S MR SRR DI RER R, SRR PE R HLR T
3 - FIRRAPERGHER LY (2012 FFITEEME) .
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F 2. KEHEDE - EEERIc BT DR EREEN R RO BESL
= N PE TP AT FE
1 Z 5 O8N PRI EERSNEANE it 1% 5O E 2 % 5OV M F bt
1980 612 1 613 259 124 383
1981 673 0 673 529 121 650
1982 638 0 638 576 130 706
1983 733 0 733 576 140 716
1984 912 0 912 501 80 580
1985 775 15 790 319 68 387
1986 831 88 919 471 102 573
1987 778 139 917 726 68 794
1988 799 215 1,014 492 125 617
1989 860 168 1,028 454 158 612
1990 696 241 937 490 241 731
1991 731 256 987 581 228 809
1992 620 257 877 776 238 1,014
1993 535 247 782 496 169 665
1994 622 209 831 695 116 811
1995 406 319 725 633 177 810
1996 333 476 809 939 188 1,127
1997 371 616 987 824 166 990
1998 326 559 885 566 114 680
1999 285 350 635 495 186 681
2000 319 364 683 303 173 476
2001 292 270 562 293 265 558
2002 271 254 525 203 419 622
2003 294 153 447 196 191 387
2004 274 273 547 199 228 427
2005 422 224 646 203 40 243
2006 421 239 660 248 35 283
2007 418 230 648 328 18 346
2008 479 258 737 329 21 350
2009 433 221 654 335 21 355
2010 348 235 583 276 43 319
2011 192 172 364 178 89 267
2012 393 201 594 239 33 272
2012 4E 138 EE,
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#3. BEHCBTDL 1% CEHEOHRER, WHREREFOHE
FmER (V) 3 PR R Y 3
1980 294 15 35 456 5,794 0.73 13
1981 369 15 49 771 5,574 0.59 16
1982 347 14 57 682 4,900 0.60 12
1983 365 14 55 712 5,266 0.57 13
1984 431 14 60 786 7,453 0.80 13
1985 470 14 54 703 8,695 0.80 13
1986 448 14 50 645 9,016 0.89 13
1987 483 14 61 788 7,972 0.73 13
1988 513 14 57 744 8,975 0.84 13
1989 595 14 81 1,048 7,382 0.71 13
1990 458 13 80 877 5,745 0.64 11
1991 522 12 108 1,293 4,847 0.58 12
1992 475 10 91 914 5,191 0.73 10
1993 396 8 83 908 4,803 0.76 11
1994 466 8 96 1,054 4,862 0.76 11
1995 276 7 E) 632 3,055 0.63 7
1996 279 5 109 760 2,569 0.55 7
1997 326 4 110 767 2,970 0.64 7
1998 275 4 85 596 3,233 0.74 7
1999 263 5 64 891 4,133 0.81 14
2000 265 5 76 681 3,503 0.70 9
2001 224 4 72 723 3,097 0.82 10
2002 181 5 57 740 3,177 1.27 13
2003 227 5 59 709 3,836 0.67 12
2004 189 5 49 542 3,827 0.65 11
2005 289 5 80 882 3,606 0.61 11
2006 329 5 97 971 3,386 0.59 10
2007 295 5 129 1,163 2,284 0.50 9
2008 377 5 91 1,004 4,131 0.85 11
2009 336 5 72 1,432 3,518 0.81 20
2010 271 5 79 1,023 3,438 0.76 13
2011 119 5 46 637 2,612 0.65 14
2012 299 5 79 1,109 3,779 0.87 14
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F4. TEMO 1T CEHEOHRER, FHE, RREREZEOHE

G R (b ) FEEH HREEEN BREEN FOHRESHE BHOFHE FiiEXKEH
1980 153 8 167 3,679 607 0.94 22
1981 293 8 187 4,482 1,221 1.24 24
1982 387 8 278 5,847 1,027 1.35 21
1983 292 8 152 3,349 1,266 0.73 22
1984 373 8 340 5,773 955 0.97 17
1985 228 6 327 6,218 697 1.45 19
1986 285 6 332 6,970 899 1.48 21
1987 417 6 308 6,471 1,353 1.40 21
1988 314 6 266 5,852 1,181 1.34 22
1989 351 6 314 5,647 1,117 1.29 18
1990 362 6 245 4,890 1,479 1.28 20
1991 470 6 240 4,319 1,959 1.15 18
1992 643 6 281 4,491 2,291 1.17 16
1993 412 5 239 4,302 1,722 1.44 18
1994 528 5 133 2,660 3,972 0.90 20
1995 560 5 177 3,012 3,159 0.97 17
1996 831 4 115 2,524 7,245 0.89 22
1997 587 5 150 2,997 3,919 1.30 20
1998 508 4 92 2,289 5,547 0.97 25
1999 438 4 137 2,870 3,207 1.28 21
2000 230 3 147 2,507 1,557 1.37 17
2001 256 3 116 2,080 2,216 1.38 18
2002 164 2 178 4,441 629 0.51 25
2003 186 2 85 1,363 2,178 1.63 16
2004 144 2 91 1,638 1,580 1.21 18
2005 179 2 109 1,853 1,641 1.31 17
2006 227 2 153 1,984 1,487 1.34 13
2007 295 2 181 3,977 1,555 1.29 22
2008 278 2 186 2,597 1,501 1.22 14
2009 221 2 149 2,241 1,480 1.26 15
2010 246 2 226 2,491 1,084 1.25 11
2011 158 2 174 1,739 910 1.05 10
2012 209 1 634 6,339 329 0.81 10
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HREH
& 1. BARBERICBIT =X A0OFH (HER) & EBEHARmm)OR R
EE R R 1 2 3 4 5 ARk
0 REHT 8
PIE(1956) 130-150  170-190 A
_ FEN 91 161 209 .
SR mgn 9 ase ay  FEE
Sinoda and FEN 74 132 158 s
Jayashinghe (1971) AR 101 144 166 HUHR
RF - GHE(1979 FEN 51 145 180 198 201 goopyy,
” (1979) KAEN 110 166 189 204 215 PI=
Nashida et al. (2007) FEN 130-140 B2
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