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% (WZEEIED2017) (M 1.3.2), 723, MEEFIL, PEEMOaR— MEFTTEZHRA L2 &1
v, EIT 2016 4E 1~6 7 (1 1L 3 ) IO\ TH EEERRER ) OHEE LI-RIER L IKE
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ThbEHM S, 45 EHET S (23.4),
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R—=Z2ADH—R 7 h 7V MIEVETH D, Lo CTHARIE I, T E o3
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Arll_fl:)o
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O Al RIBEORE

EAEBIE (2017) 12X 2015 DO TNV A A UL KIFEPERBEOIRER T 54,691 b ThHD
. ZHUTEIFERNS ZHEBEORERELZ AT LD TH D, ZIUTEXAIITREEF X0 —
HO(ZER) EmX (EE~FfEkLR) ST 5,

2014 FEMKERFHT LD & REFEFX, ROV A LU R 49,662 b2 (FIX 21,714
oy X 27,948 FY) DB 81.4% (HFIX 94%, FIX 71%) 13F M8, 44%IXEEME (P
45%. X 43%) THoT=,

L7eso TRHMli I RIBEIT E EM L 35,

@ Rl RS ORE
AFAFERBED EAE E B2 DN 0 KEERIX, X ET 2,

@ Pk S L ARRICEST A EROERN &Sk

1) #E, Mk
KEPERX, FXOWERD 814% &2 Lo Ml T5, ExMohTITRPAI1 %9
FEN24 b (FXO0 b, X424 b)), KPR 2 29 &0 (EATEREEDTZD)

EAFRTHLDOIZH L, H - /N E XH878 39,981 > (X 20,068 ~> . X 19,913 F)
ERFELHDTWD,

2) fith A X, SN, REIIR
BN X R G R IR, R AR 40 BBl b, AT S R LR 40 bR, VR
L5 PR THD (K 2016),

BEEER . X MO BET — ZIZOWTIL, 2006 4F % Tl - BIHEATEREHER (B
KEEAE 2017) 1297 RE . I BN AR STV, 2007 FELLEITIEE SN o T,
% Z7C 2006 FEDfEZ W THETT 5,

2006 fEJfE - BHEEAPERGGHERIC AU - VI ESEICIZ I ) FEMAE 28 FX
Mg, ToME MO IFEND D, KEFEFX, FEREFOEFEREIL 1 %5 X MAEDN 186
(X 37, BIX 149), 2 2 5 £ X MMAEMN 32 (FX 24, FEIX 8), E D E XM 126 (HX 20,
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X 106) T o7,

BB KEETP X, BXAEOENZFNOHED 2006 FEO - AR, 1 %9 EXhE
2% 22,576 (X 4,171, FEIX 18,405), 2 JEFE ZMIXHIX 3,564, FEXIEAR., T O /M
5,339 (F1[X 852, FAIX 4,487) T o7z, WL AL U ERIT 1 % 5 £ & a5 150,063 -

(FFIX 67,387 b, FEIX 82,676 hi), 2% 5 £ XMAEM : HIX 58,680 b, FIXIEARE., &
DOt F &#442,227 b2 (FX 1,405 b, X 882 b)) LIEMIIC 1 £ H FEMENKEN
DT, 1 ZHIFEEMEOMHEEAND & RS-0 HB % 1214 B (FX 112.8 B, FX
1235 H) ThoT-,

3) T E MR R g

RPFEF X - BXAFHD 2014 RO T, FEomfE () Ol R K O RE RS
BISSTDHRITZUTOEY Th D, 21T HISHEX T & O &N O %X P O R AR,

1 A 182,554 /. 19.8%
HIX 149,349 ko, 22.8%  FEX 33,205 ki, 12.4%
2 S 176,393 b, 19.1%
X 129,236 by 19.7%  B§X 47,152 by 17.5%
3 HBRITFATL 129,073 R, 14.0%
HIX 101,488 ko, 15.5%  FEX 27,585 ks, 10.3%
4 ~ AT 75,954 k1, 8.2%
X 61,545 ko, 9. 4% FAX 14,409 k>, 5.4%
5 TILAAL T 49,662 ~i. 5. 4%
X 21,714 by 3.3%  FEX 27,498 ko 10. 4%
6 S 44,523 ko, 4. 8%
X 15,672 by 2.4%  FIX 28,851 ko, 10. 7%
7 AT 26,815 h>r, 2.9%
H1X 20,064 >, 3. 1% FHIX 6, 751 ki, 2.5%
8 S0 ¥ 25,509 k. 2. 8%
X 17,611 by, 2. 7% FAX 7,898 ko, 2.9%
9 <7 22,432 hr, 2.4%

X 8,914 k> FX 13,518 h> . 5.0%

4) PBREEFPH - JQEIX, JKTRHEEDH

T ER~ —EENFLEZZONDZ ENDRKEERMX EFXOPEO ;N E e -5
bV, FEMOMILITIFR T 70~150m (= bN 27 2017) ThoH2D, EARMIZITZN L
DIRVKIER CHEIND LD BN, JRENWR EIREOHHEZ LR WGa1E, K
WCEEMO TN ETHZ LoD MHRITRRD OO Kt & —-BFRHEE & — (2011,
2012) 12 & 2 KA CO R E & HEERSEDOFLER T H Fhk 21, 22 FFRICE N ZH 63 [BIH 7 [A],
62 [E1H 13 [lI% (MEHZAHIT 7o) Wy o 7 OKEREBRERIKOKELE LI R>TWWz (956
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IKFERFZERT 2017) o =R RAE R T IC LAVE 7L A A U SO PR F E AT AS 19 B HEE L,
WRERIT O THERE L., (BB AT ERM IR 25 GERT&AT 2017), BR¥EE
BWOFMIRHTH L2, ZOERERIEL BLAIR Y FSGIX AR IR 5 b,
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FFE : 2014 FOFEFHT LAUE, KFEEFX, FEXToOF « /N E S id T o fMfiase &
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3 ~ AU 35,247 hv 17. 9% 67. 4%
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7) Ao fE
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W CIXARERET U Vo VBT AIF2EIERE T CTH LM, WIFERERICET 22 KE
FERE DOFRAMNT K o THFE 138°D T A o TERIINAMED S MU Z D7z > TERES N TV D, i
BOBBIL, SFER 27 FETIX S A GEX57 H) Tho OKEME 2017), B4R 8 XEE
X CIEm AR 21X CDin R R H KR, 7 EoBlilZik L g (Eak
http://www.pref.kochi.lg.jp/soshiki/040409/7¢ &), Z D= 4 8T 5,

= 2 3 A 4 p 5 A
Bl 224 13 R WFERESCAE | BIFERESCAE | HFREE=4
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Ry (N GAYS) R AL TW5
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FEHOFTTH T AL T OWIERNKE N« L E X EEITMETARETH D, A
HIF IOV T, AR E TR SN D, IREIERRHMECA DRI O W THREND
FERIEE T X ARHITE > TV, o T 1 HET 5,

154 2 48 35 4 55 5 i
ETRE ) D IRIE Y | IR SR | 1320 U CEvEERBE
IR X LTV LRI D0 | ST L TR | RAERERORELE=
W TH M RE | REOH D —1 | XV 7 TE K0 N

WMAEWENRE | VoOEFRELZNE | H0., IESHEERICN
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2.2 [FEIRFRERE
2.2.1 RHEFIMAE

IREREF R ERCRMIFEEG6) R LB Y . ST CYifikic s o H - R E i
WD 29.2%) (FEFEB RO T=D~H N Ivh " Eekgd5), ~1 T ([17.9%). 7
2 IF ATy (A 17.4%) 2xtGdt Lz, ~7 ¥ (A 3.7%) LFIZEK LEZ, ZhboffEiLR
WHERAEE L CEFRHME SN TR Y . R PEEFR X & X CIRER AR O 2SEEL L Tn
DD, KRR X EREHEFRREZ £ &b TR L7z,

IRHARICOWTEPIRAEZ, E &G S 1 &R U FE TRl L72R I FIorRd @ ¢h 5,
2 O F MBI O ST~ N 47, I~H 47, AT 47, WEZI7FAU 13T
Holz, <P, TP <A TUNIOWTUIEIR O EIXE/R WS, B X7 F AT
DOWTIHAEENE EE L VK EZEX ONERRELEN-T-, 20, REFHAE~DE
B3R ET D,

1R 2 R 3R 4 5 R
AP Al & S | TRJERI R o | JRIERI TR oo BRI & | IRER A o b | 8RR AT AR 2 A
TERWn (CEPRRENE | 2EFEA~OEZEPRE S | [TEPRENE | S, RER

WHEH L < ITIR
I\ kD E
DY AT P&

nNamEN L EEEND, CA
2 PSA IZBWTHEZED Y
A T IIRABITAR NS, TR

WHEE L < IHIR
Wz kD EE
DU AT DA

DEPRAEIT RAF
THY ., REFH
(AN BUL O RAS

ENHIHENEL | BRBESNIEPIVDEE | SNLH2FENEE | BEEZZIT TV
GEND Fhd PARAN WIS
F22.1a. YN KVPEREE
391 ) E L AZa7 | [FEERE F— & O H i
® PR oK % 4 BAaE45 b Bum) DAEZPAAKSE = | H E 13 2
EEm o AR AR S L, ERBEOW EKE~ | (2017a)
P A RIRMED AL 3 43D 1 FREEICHRY - 2 B &
320 5 oLl EAEEAIKYES Uiz, BUIR (2015
) OBJREIT 135 5 by, BlfamEIT49.0 5
N ThHDH NG, BIFKEEILHAL & W
e L7z, Bk 5 FROBMBEOHEBE DO
4% HEIN &b L7z
| 3R Ok 5 BURDIEIEE Fourem (=0.34) 1ZAEWFHI2E | L 1Z 2
S & JE DN kf FRECYE Fapuser (=0.36) £V 0K, Fugy | (20172)
ERTR-B ORBFMEICHW BN D Foy ERRETH Y Ff
D FF fe 1) WA EICEE B L RIFT LI E 26N
AR K VW, HAE (495 ) 13 Bime (45 5 b))
Ep4 Z EES>TW5,
LK o i 5 Feurent CIHEZ T 1258 BlfaEN SEZIC | £ 13 »
ELEE Biimie & MEFRF T~ D HEZR1T 97%. 2015 @i E% | (2017a)
P Ak v Y HEFF T DMERIT 05% L i< fE1B Y A7 131F
A7 ARV ST,
A 4.7
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72 22.1b. I~HY N KRR
15 % ) E L e A2 a7 | HRE L i T4 O H i
R BRI | EPRAKUE L 4 BEPWE30 5 b EaEkE BlAE38 N | B E oE
*F3 % i | B ORI Y% Bimie & L. ZHLLEEHAKHEL TS, (2017b)
EpY-A 1 2015 FOEPFE (443 Fhr) 1£30 F b
A ZEESTHWDZ ENnD, BIROEFE KT
ENE . ETRENAIE 2011~2015 EO G EDOHE
B B &k L7z,
Bk o i g 5 BURDF (Feuren=0.43) 1%, Fugy OVEEEE | E 13 2
JE 78 %) 52 il ZHND Fop LDENHDD, Fyuspr | (2017b)
B O Kt (=0.48) 2R THISDTWAZ Enb, Bk
B A PEC M DWIEEITE L IR EE 2 BLD, 2015 81
E3rp-2" 18 Beumrent 21.1 55 F3) 1% Biimic (3.8 5 )
Z FEl->TuW5,
Bk o i 5 5 BUR OIIET 2fe T 123545, 5 R Bime e | B B 11X 2
£ & & IR L HEFF T D HEER1T 100% & TSz, (2017b)
By Ry
ety 4.7
# 221c v UY KVHERREE
30 ) E L 2 a7y | RHRE L e F— % O H i
KRBT | B L 4 Bl E 500 7 b U Ea@fokHE BlfagEn | Bk 1x 2
*F 3% i | Bhm ORI Bimie (22.1 5 b)) Ll bEaHAIAKHEE LT, (2017¢)
EIS- A 2015FEDBAEN606 T F o THDHZ LD
P EPFOKHE TN &I L 7=, BhadakiT 5 4
M OEPE & BABOHER ) HHIIN & Hkr L
7=
Bk o i g 5 BUR DM SETE  (Fonen=0.32) 1, B A | B £ 1T 2
JF 23 b G fi HEFFT 2 L SND Frnea (=0.44) | Fogy OFVERE | (2017¢)
R O F e ESNDHEEMED Foy LVIRNZ END, £
B A PEIZ & DOKETE N E W S D, 2015 FHAE
EEBA- (Beurren=60.6 J7 b >) & Byimir (=22.1 73 k)
%Z kB> Tn b,
T RNIOR ¥ 5 BUR OUSET 2 e T 12354, SAFZIZ20154F | BB £ 1 2
JE & & AL Bl EAL MR T DM, Bime MR T DR | (20170)
By A7 1% 100% & Tl S 7,
ey 4.7
F221d. HFITFATY  KFEHERRE
15 % ) E S e Za7 | RHRE L e F—x O
X RFEIC | EPRAKUE & 1 Biime (BlFAE 13.0 77 ho) DAFZIRNL, #®E | B M 1T 2
*F3 % i | Bhm ORI 3TEMOBRAEDORIKE m D =%7530 B2 | (2017)
EHS A 173 1CHY4T 5 618 H hr U EEEME L
FFAG 77 2015 FEDBIMARIT 67 T b ThoTzZ
EnB ., BIRKAEITARNAL, B LT 5 M
(2011~2015 ) OBHEOHRE N LD &
W L7z,
Bk o i 1 BUR DIEIELREL (Fouren=2.13) X, Fu B8 LN | B A 1T 2
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£ 23 %f S Fl Frax £ 0 RKEV, L7228 5 T Fewr > Fimit £ &2 | (2017)
LR O Fi e b5, 2015 FEHAE Baren=6.7 7 F )
By A FE T MK X Blimit (13.075}“/%(?@’)’(11\50
(G321
R o i 2 Feurent CUEES 2 LR BlAAE, BHREITX | & & 12 »
£ & & PR AL 2016 FLARE, BVME TIZIZREIEVCTHER 5 | (2017)
|y A7 RIS D,
St 1.3
222 B¥EIEFHIE
RBEIERHREICOWTIE, FEMTIEERENMON TV RN 1 i ET 5D,
1 2 /5 35 4 55 5 A
FF Al 2 92 | TREIEFHFE O oz | IRIEIER A O i | IREIER RO I | JREIER RO
i T & 72 | BFERBENE WD | BIFRAE S ENFRAY | IR RE AN UNFE 1 | E B T A A 1
A LG END, PSAID | DEEEND, PSA I | N0, PSA 2| Kb JREREITE

BWTHERZEDY R
7 AR E L, E
EENRSINDHE
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BOWTHEHEZEDO D X
7 IFH A RITAR A,
BRENBREIIND

TR DEEEND

BOWTHEEEDOY X
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NV ARAY i A S-S
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FICEEELY K
E & Wi Al
HBELXLVICHD
CHWrCcE D

2.2.3 HDiE

BREEE DSEE LT Ifatiflio 5 b

AP RIS & 3 AT AR DI, RD TRF AR )

@TNDIEY, THUIHA, BAY, BEAXAZRUIYNRRA a7 vhy Hr AV TIAXRA,
a7ARy R, B/ I XX R THRURNY AL T OV THD, ZHHDEIZ OV T PSA
TU ARV L7t DA3FK223.a, FOMRULE 72 5AEMEHESE 2 F L DL DNFK223bTH 5,

PSA A a7 ORRFEENL 2.59 TERIED Y A7 1HMEN -T2, T H T 0 A DOAIM BTN F

Bt DIk D3

ffilx 3 m&d %,

SNTEBY (HARD I T AH#ES 2017), BEEFEHRL RELTWDZ bR
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NENERDEEEN
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aEnsd
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EREWHEITE £
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#2.23a. F/DFED PSA FEAH#E 5

Balibae ] P (4 EM, Productivity) 227 SRS, Susceptibiliity) 237 PSASHEFER
i g B B B ow o Bl
. o wmwﬁﬁiﬁﬁﬁﬁggﬁﬂﬂﬁﬁéﬁ PSA |,
BRRIER RENE A HEY % #& E E @ § “ﬂmé % Pﬁ ﬁ & % II?K :é( Pﬁ E;{ 297 )RR 5
& 4 Kl
~ @
223  THISHA HFHBY 3 3 2 2 2 2 3 2.43 2 3 1 2 1.86 3.06 RIZREE
223 EXAY HEHHY 12 3 1 2 3 3 214 13 1 1 1.32 2.51 &L
223  EAYODIVNA BB 11,3 1 1 .3 3 186 2 3 1 1 1.57 2.43 &L
223 7YY BEHEY i1 3 1.1 3 3 1.86 13 1 1 1.32 2.28 &L
223  HULYIIRZXA HHEY 1t 1.3 1 1 3 3 186 2 3 1 1 1.57 2.43 &L
223 a7kIRY BEHEY 2 3 3 1 2 3 3 243 13 1 1 1.32 2.76 higfE
223 €5 OIXFFRY HEHHY 12 3 1 2 3 3 214 13 1 1 1.32 2.51 &L
223  FHRIRY HFHEY 2 3 3 1 2 3 3 2.43 1.3 1 1 1.32 2.76 P2
223 FATIH HEHHY i1 3 1 2 3 3 2.00 2 3 1 1 1.57 2.54 &L
HRBE |¢-/J@$%ﬁ;ﬁ%% |7&$;‘$ﬁlz-¢| PSAZRO7 £4KFHg 259 &L
7 2.2.3b. A/OTEOEFEMICBI T D AW REEAE
MRS | AR | BORAE | H0 | BRORAR | RV | SRFE B | L
Mk | () | 8 | R & P& TL
(4F:) L (cm) (cm)
THTIHA 35 70~80 | 400 110 80 4 R« BE7H(2016), A
(2012) , IUCN (2015)
B XD 3 18 3 73 63 42 = 11Z7)>(1985), Hobson et
al. (1994), Clapp et al (1982)
EXZanu Iy 2 6 1 20 19 3.6 1 1E03(1985),
AP Klimkiewicz et al. (1983)
a7 oY 3 21 2.5 28 22 3.8 Clapp et al. (1982)
ArhIJUIAL 2 7 2| 26 24 3.8 | JrKFE S. antiquus T
A A % H, HAGR (2017)
=Ry Ny L)) 8 55 1 81 79 4+ e (11X 73(1985), Gales
(1993)
N/ =N p 3 22 5 74 64 3.6+ | #=M1E7)(1985), Schreiber
N and Berger (2003), IUCN
(2016)
vy 6 25 1 94 84 4+ F4)11(1998)
FET O 3 21 1.5 53 43 3.8 e [11E7>(1985), Milessi et
al. (2010)
#2.2.3d PSA FHliER A
P (BEMAaT) |1 (BAEEMN 2 (PAERENE) 3 (RAERENE)
Pl il BB G AT <54 5-15 4% > 15 4F
P2 i (CFY) | <10 5% 10-25 7% > 25 %
P3 I > 20,000 JF 4F 100-20,000 58 74 | <100 JF /4
P4 R E (E%) <100 cm 100-300 cm > 300 cm
P5 BREVARE (GEH) <40 cm 40-200 cm > 200 cm
P6 il S 2 i VEPEINPEZAT TR | BR4E - DRARAE
P7 TRFE B <2.75 2.75-3.25 >3.25
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P8 B AR AFE KB EICBT DM | BEMEER IR | REEICB T 2 Wi
(T O R | EERZEBD LN | DR TER(T U —%h ) 2358
1t ) %) bivd
p P X a7 #A R BTN LV EET S =(P1+P2+...Pn)/n
S (EZMA=aT) |1 (IREZ r@ 2 (FPREE) 3 (BiEszE)
S1 IR AR B <m% 10-30 % > 30%
S2 EREL AR BT L Ol EER | BB L O EMKER | AELEOEBERE W
3 LR
S3 I 5o R RREAAE R LA T O (8 | BREVE S LT O (8 | Bk BV i LT O B R 28
RIS S s < | R — B Ic g | BBl sn g
W b
S4 BT =R TR S e | R R R S Ve | ERRFFSNLD, B L
EAR D% < WAL | BERO—EPA AL | < IZEEZ TS T
THZEATRTIE | 752 LERTHE | bRENELTS
nd 5 WA 5
S S AAT AR SAPEHNZ LV FET D '=(S1*S2*...Sn)"(1/n)
PSA 227 <2.64 &\ | 2.64-3.18 IR >3.18 &l
PSA Za 7GR [P SOa—2 Yy REEREE L TR T 25 | '=SQRT(P"2 +5"2)
R PSA A 27 RUEHMES L O Y 2 7 FEOF IS X3l 5

2.3 KR - IRIE
231 BYRZE CI-fMiEER
2311 HEE

BEmEa (1961) |
IRy IR . By (A

ZEAE, REEREOBR., A Gkl i) . HedEK (\aR), Bx 8 (8
LR oM T U SN AR CHENEMII OV A AL U R

HL7ZDIEZFNANFEARFTHD, 27275 (Kasamatsu and Tanaka 1992), 7 o~/ o
(Shimose et al. 2013) . =>4 (K 2005), +TF (8 2017), > A 7 (A - 510 1993)
7“) (P2 - NifE 2014) ~ N (Rl - =R 2012) BIHEETH D, Fo. BIHIEZH (1961)
NEBRONBEFTRIZRB W TIZLY, == VOERIORIZ TN AAL T UNET SN TN D,
;ﬂ%jﬁﬁ%& ZoNnT CA P Z4TVY (3% 2.3.1.1a) . 2 AL L7,
15 2 M 3 i 4 5 5 M
Pl & M T E e | ZHEOMBHEICE | —HBOMEHE (L 0G| ERERET LR—RAD
A AL RIE | 12 M 28 {b | SEOJRE - IRIEIC | FHmIC LV | B E i@
DRI & DA | AL O 1 iofﬁﬁ%ﬁ U7l B~
DA I D KR7g EDOE | 2 2B E 2T | Bi3Ffrlmge L~r
NS EIND I@Méh&w WZh o LY TE D
# 23.1.1a UILAALTUHEFITOWVTO CA FFHf
FHM G e | XM (- NV E X )
FEM SR | KRR, KRR X
PRk S fa fl TIVAA T
FHmIE H &S | 2.3.1.1
FHIE B R H ~ DR
Al SR | B 3
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FHAPERES

i - A KK

oA

F DA, -

AR LA 2

TVAAL DU VOMBHEOFR CEFRERNGONTZ6 O B, A IMITE
BN~ THEIR O~ 2R Lz, —05, 7 U, w3, 277 U7
~ENLTCHIIME R &R LTz, — R E O GIRICEMERNRBD b D Z LD 3
MET 5, ESAHOBRIANIIEFEENLETIIH D0, UL AL U HITNE
MECEFITHEIMERICH S Z &b, UM AL U RENHR - SRR ZEL
THOMNEMERRE CH L ESAHITER L KT L TN D E1FE 210,

AR AL A

DALV OMBEED D H, FIROKE « BEIZ OV TERAF L DFR

D6FETH D,
XL H~EAL, BRIEW
ARF &AL« BB

rsua<rzua KL -
7Y ST -Vl
~ R SRV |
VI rTT AL ¥

~ 7 O 3T EFIREE S P ~EAL, B BTV~ Th o7y, 7Y, =
PN, 277 VT EF~EA TEIMERICH o7 (F 23.1.1b),

YUT AT, &Y, v VICOWTUIRHER R & 72 56857 — 2 135 b1
minole, o, VIVREREEBEL VAL T U2 RE L T D aThEE
WO, MEEORMET AV LELDLNTNDLZENEL BEW
RIEMI/T O o7,

#£ 23.1.1b FHEFEFIKEE & 5EHn

i

TR

R

XF
H P R
¥

el

ek (2016a) 12 LAUTEPUK I ~RAL, B3I TH 5,
FAACTFHEILRIRSE R (SPC) ORI 71— JhuE, 2008 42>
5 2011 EDOEB O EINEFEE D L)L (SB(2008_2011)/SB(F:0)) 13042 CTh
V. RAEFRIYEM (SB/SBr-0=0.20) % k[~ T3V, WCPFC [\
THEPEDELIEIRE TH DB & 2272 ST E T2 SBusy) THIWT L 724556

(SBoos2011/SBmsyy=1.37) T% 1.0 & ko7, F7o, fEBREEERE
TDOFEHRE L FL72 ST E T2 Fousyy THIB L723546 . 2008~2011 D)
WIERE I 1.0 Z FElo 72 (Faos20i/Fusy)=0.72) . 2 & 52T, &I
WEIEE IR 2 < BRI B e > TW e ERili S v (i
2016a)

AT
AT
¥

G

ek (2016b) 12 ZAUTETFAKEITXAL, BAIED Th 5,

P ACEPEILRIASES )R (SPC) DFFAHT 71— 712 LAuiE, 2008 47>
5 2011 FE DX O PEIVEPRED L ~L (SBoos2011/SBr=0) 1% 0.20 T
0. FRAEEILUEE (SB/SB-0=0.20) & [RIfETH Y. WCPFC (28T
PERE A ELIEIRREIC & 2 S DD FEHE & Frdp 3T & 72 SBusy) CHIT
L7256 6 1.0 Kiifi (SBeoos-2011/SBusyy=0.94) Th o7z, F7o. HEkil
i ERE S O FLUE L L7 ST E 72 Fusyy THIBT L7234, 2008-2011 4F
DNEJRAERES11E 1.0 LA (Faoos2011/Fousy)=1.57) Th o7, Tzl
T SPC 1%, BIFUTHEIEERETH Y, SLERETHD LRHME L7 (&
B 2016b) .

rsua~<Jun

G

BAIAE (2014 47) ol &ERE (1.7 1 8 Y) (FELRRIEKE (19
117 hy) i< ETRA L TR, KITE (2014 4F) O BARKAET
HDH EARITH 2017),

v T

7 L
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A, R EIE R, 2005 FEETIX 134 5~19.0 75 F > THERR L CUM =28, 2006
ELLREHEIME M 2 7R L, 2015 4E1T 36.1 77 b & @k EEICH 5, 2015
FEOFBAEIX17.1 5 b Thotz, 2009 FFELIKE, BAELIMAREL &
UVIRTE THERS LT 523 2015 AED NI 7,522 J5 )2 & ITAE T KV vk 7
Elpotz, 2015 FFOTEEMOWEMEEIL 5.1 H o THY, BIFKMEILE
Ar LRI U770 UEAE S AERD (2011~2015 4F) OGIREOHERE ) & B [A)I
B W Le (EiE) 2017),

<P 236 EIEEIT 1970 4ERI21 300 5 R L EDOEVIKEETH 5 72708, 1980~

KRR HE 1990 FAXIZIEA L, 2001 4EI21X 15 75 b ETEBIAATE, £ D14, 2004,
2009, 2013 FFHkiE7e EO BN & EEEAR IS X v LT, 2013 4F
12207 T b kieode, ZOKITWA L 2015 13135 T b Th iz,
BIARIT 2012 4R12 41.7 5 b AN L, OB ITEEC ) 2R B IME R 2 71~
L. 2015 41X 49.0 11 R Th otz 2015 FHIAEIL Bime BlfE 45 )7
hy) & kA>Tl Y | ERHUKAEZHRAL, BhnidEE 5 4H (2011~2015
F) OFAEREOHBNOHEMEHBENS (B EIE)2 2017d),

Uz fE7e L

AT fE7e L

LY 7 L

~=xY 7 L

oY | BRE IWC 723B#%E L 7= Hitter - Fitter {5 & ’EEN D 7 1 7T 2% W CARPE R

7 I 7 VT OB 21T o T2, BLFEMR T A —Z DED

FHR—=> 7 TCIXERITIIER 2R Lz, £72. 1999 40 pl Bl I U E IR &I

W - AEvE K T 70%L Lo K& S E2RSEEZ LN TEY, BRITHHEN &I

PR H25 (FEI - =T 2017),

2.3.1.2 EEAY)

TIVAAL T OEEWIEM ST 7 N ThD (|
HFEIE & L C.

~2007 4E) .

Wi, TN T— X A2 EE L L C CAICK A MEZ T 2 A (% 2.8.1.2a).
X o TEAEM N ZIT D

ZAEIED 2017), BT T 7 D&
EEIPNAL O IR LA, LAPE (Sugisaki et al. 2010) D = ~R— X B (1998
BIFAL77 7 by MEEE (AHEIZ 2013) (1991~2011 ) %
X GHE

TAEBICE

ﬁﬁ/ ‘%EB

u'f’/El

IO N o4 mE L,

#2.3.1.2a T AA U OEEMITKRTT D EED CA T L MR &
Pl xR | F &
¥
P A T B2 | AT, K
5k
MMmRTHRMA | VLA T
fa
FMHEEE | 2.3.1.2
=2
FER | ER-ORE
EEE (BEE) 4
I F/EFERES)
SRR 1t 1 ik
. G AR
Z DO,
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Y77 s b UBIFEOIERE S LT, RO @I LIE, LI (Sugisaki et

FEMARBLAE | a1.2010) DO a KR —FHFE, HEBICBTL2 7707 boxy bMitlEE (REIEN
B 2013) Wiz, EHLLOEEL EMIEIIZRO LT, UL AL T UERED
RELE DREEE O )N A EE L RV EH 2oz,
7T 7 b OERFRIE L LC, NI LR (LLTFHEER . LA (BUT
#B)  (Sugisaki et al.2010) @ a~KR—FBlfFm (1998~2007 &), BB T L7 T
YU by MEEE (REIEA 2013) (1991~2011 &) #HW=, HFIZ 7L A AT
VEIRBEOHETE S TUVWRU 1999 4EDIDLFE A V-,
SN, T O 2 R — 28R, B X OIS o EILX 2.3.1.2a OiED
Th o, BEWINABEEE, EEOEEIT Sugisaki et al.(2010)? Figure KU-17, 18 ® A
BIOEAE 2 A K H (1~8 A) OFE¥HEEZDEDEMEE Ui-, HEEOBE &I,
TR D @ W E O TR A BS O H BIPEME 2 kb A BINESIE O % 2 OFD K
e Lz, HOAIRaXR—2OEENRE (Sugisaki et al.(2010)® Fig. KU-19 X
D) 2~5 AL L7, BMEEIZO0.1mm A v a2TEBSNZLDE AW,
1600 90
1400 80
1200 70 @
E 1000 00
) 50 \E/
E 800 o 5
FHAMmARHL 0 %
e 600 0
H 400 20 %ﬂé
200 10
0 0

1999 2001 2003 2005 2007 2009 2011
—o— T FEBS Y —e—lhE —e—
X 2.3.1.2a ENAEL, HEZBOEM T T 7 FRER

2.3.1.2a AT & O ICHMOEBETIILT L —H L T\, ZREHELE)
IEREWD, EMOZLIZR bW, BRI HEBOE N RKE WA Z T 1A D
HOBAEZ A= Z LICKEIK T D AREMEN S 5,

W77 o7 b OFREEE UCEBANRBERE, EEHOEIMEE AV, DAL T K
WPEREE, WONCRBEMEN TN X 7 F A T VKRR, ~A UV KEERBEOE
JEE Tt ULz (X 2.3.1.2b),
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I e
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C———Cc—20 Q—o—o— — o~ 0
1999 2000 2001 2002 2003 2004 2005 2006 2007

0

—— VA —e—hRIF <47y —e—iiEE

X12.3.1.2b 7T/ bR EREEHEEDOEFE

1999 4E D 2007 DM M EIHE CERENRKRE NS0 X 7 F A T THY, U
VA AT L OEPREITHFAN N E N, ~ A U AT A3 e & KK ERNIC A - 72 BE
MCThd, WHAITFAUVLEIMT T 7 b BERIIVAETERL TS LI ICK
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