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AR & S A CORGBIEFRIA, EEIEERRICET S L 1.0 &2 5, HEAWEHE H &K
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(§%BR)
1. INETOFHAEHAE

)BT - B SAWTRERL, PR LR E 2 HF 1 (9 &) PR O FehITIE
OB Mg & . ZodbmaHTicsn i MW Es L8 L. )\ RHgErE B £ CAEH
—FEE T AICIEO D HRAWE SN0 (K2) .

KA (1927a, b) 1E, JuN & )\ E 5T 5 1L HR i 2 B A3AWRE 2 & fEOr, (AT
J& R VBT ERIA S TE AR ISR S v, AKEEEhAZ L LT D & Lz, D - /NEF (1969)
A E 264 L, oM@z X > TElER (7200 913X%) HiaME®E L, ALdK
TOEMEZZITTCNDEE LT,

TF-H (1978, 1979) 1%, HEAMIBICR T DA DA TN BRI i o ETF2EA
BICHSE BAEHEEZHRE LTS,

TG EAFE S fm (1980, 1991) K OVLMNIEAEEWFFES MR (1989) 1%, AiH)IIWEE & B 4
DT D> & 72 DT EREZ A N« BARAWTE R & s U, 72 RIEE R 2T 5 Wi o
MEZXRL, IFHEREEZE LD TS, o, fEIEH (2001) . FHIEZA (2001)
KLOHH - 45 (2002) X, A6 HEHEE A % OV H =AW 2 #9215 Wi g O FEH 72
NEZ R LT,

HEAML (1996a, b) 1%, AW ICB W THEHERE L O S Lo F it 2 924056 L,
IEENEREIC OWTHRE 2 To 70, Flo, BEARE (1998a, b) 1%, ARAWETAR—Y 7
A, PLUFRESEZIT) b, RIBETHFREER O aT Y U7 EE LKL, @
LR Z MG Uiz, (W) 038 EEIERE (1996, 1997, 1998) K ONF)INED> (1999)
X, PUUTFHRESEEZITY L &b, W OIREBRSE 25 Uiz, FEEHIIRAMTE
A (2007) K OVERIEA (2007) (X, AHEJIEIE & B EZAWREIZIHS W T h L FlRE R
A=V 7REZFM L, IFBEEIZ OV TR EZ{T> T\ 5,

ARG E I ERRE (1982, 1984) KUY (W) JRFisssEsiiirtdéts (1996) 1%, HA/AWr
JER IR O N\ CTHEREEL ER L, WiEoErr~T & e bz, Zio et
WIEEI L CWA Z &R Lz, 72, THIE (1991) & )\ DO R 8 CHWIEE % F i
L. WiEDOIEBE7e B2 Et Lc, SIS, BEEFENRAMEITIZA (2011) | FH EiEH
(2011) M OMEREIED (2011) &, I\RUFIZB W CTESMAE ST IR IER & M IEHEREY A &
1TV, [RIVHBIZ 350 2 Wi O A e Ottt TR BRI 2 #is LT\ 5,

2. mAIIEF - BRABBFOFMmER

A B W5 1, Ber ek o i (L PE R A i O REAS IR B[ SR B R BB FERER (B X D X D) Kb
EASRERASIRIT (D AFE LECAFELEED) RUMEZRTFEL (9 &) LREOENIC
£5, MhFILE A S EIIERLWEHE TH Y, BEOR ST 64 kn LLETHD
AREERH D (K2) .

AZRAMIE R IX, o4kl D EARIRERSIHTAR (LAHE I W TR g 8L, %
b (HLEk) BEL (L) B2/ RUERETICE S, iadb ] —rmE b 5 E
VDR THY ., 2EROE XT84 km THAHAREMENH D (K2) |

)W & B S AMB T EMMNRRD Z LD, TRENHI O EWE Z /AL L
TWD ERBRIND, T ICE, mB)IEEHE & B RAWEH O ENE 1OV TR
Lzl LT,

7B, HUEFAEICHEEART MR AL B (2002) TiX, #%ibd 5 ARG OA7 B
JE A OF X & AR X TR W s E o, AAmJI - BERAREE S L
T3ODOIEHXFICR G INDH DL LTHME L7, =Dk, PEEFITRAMIZEHT (2007)
K OVESEFTRATFZCATIED (2010, 2011) 72 Pl L AWiBHE OS5 CIE BB I B3 5
iz E o, o, EHT7—F -8 (LT, EHRE) O5fMh2 E M g
MG IZHOWTOMRFHT K 0 Frc2eifg (B O F L XH & F R BAbR X)) 2
RESHE, ThODEROBFNIESE, ZZ2TIE R X 52, Mm)IkEEE & B4
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ATIEHNZ 0 L CRHMii &2 1T - 72,

2.1 fmANKES
2.1.1 HEFOME-FRE
(1) WmHENKBREERT HEE

)W AR X, B RAWEE & OSIEALECHIZER TORRR EnD . AHIXE, F
+XM., FHEBILEXEO 3 SOFEEXMEALRD TSNS (2. 1. 1 (2) WE
mONE - FERESR) (K2) . AEIXKEZ, EROFEAN (MR A ZCHEEA T S
FEZEES, 2002) TR SNIEETOIHICHY T2, B, FEREEOFEL LR
LR X EIEARE SRR S LT 720y,

EJITXEE, bl (XztesxOF) Wi, AmJIEE, RKLEEN S0 . 1T
KRINAERFTEXRE & OBER 0D, £, ZOMETHBIETER & B ESARBEENE
WT 5, ZOI1ED, A BIKE OB E120 < DO WKE RN 56T 5,

FEXEIZ, EHA (Z72bEX) MiELKOZOMEEIZOMAT52F LW L2 5,

FHEEILEREL, FEEEILLERRENS 25,

KWifE DL ONW TR, TR, ForELERE % X IERE e S (1980,
1991) (cHo%, FEME, FERILEREIZFRZICER L,

(2) BFEEOAIE-FK

A W R A5 1, Ber ek &g 1L oD W R ARk i 70> B 57 = 0 Ao i = C b B — 6 e 7 5 1 LS A
O, ZRIRITAR LT CHAAWRER AT (K2) ,

A BN X[ 2 W RS 2 g oA i@ 1S se & iw (1991) ZHEAL L, —#ic>n T
JUNTERE G FE 2 (1989) . REACIR (1998b) M OMERTFENE Mg X (M HIEA>, 2001 ; 1M
E0>, 2001) ZREESBIC L (K2) , AEJIXEE, HFAZETE FE 30 O R ki
EAHABECTH Y HEIWE. RILERE) . 205 OWE O FE AN O WE £ £ 5 3545 53
H 5, AANNKEICH - TR, #1FE NV —ARENEFOARLO KEWE D &l —E L
TWW5 (Yamamoto et al , 2011) (X 3) ,

FEXEE, AE)IEEST & B RAWRES & OAMAZIZIERRE L, Ko 23 REART
O NIRET 2, FEXMOALFFOALH AWEIT, $5E A — FVERE O R Tl &
THWENSRY . 2 OWEIZ L 0 /B g ORIL—ZEHE) Bk ST
W2 (JEIZED, 1979 5 A8EDy, 1992) (BM4) . REAEE ClIMrE A #HIE D il
N OO, BAREOARNPRKEWFEIROSA (K3) 1I2kd e, At AREEo )
5. AV OMEICH > CTFLHHOCBICRTET AEENRHEE SN D, 22Tk, Abh
AWk O b F LIS R S5 2 2 FLWE & O, b RWTE ., F ke a2 A
OEXEEFLEXEETD (K2) .

FHXEICR SN D ENBEEOARORKE OVERIT, FHEini» s BEBRVOF
THEFECNT THEICAT v 7 L, BigidsEHESEE A5 FEEE0IFRVICTE
YEOEME THODL AR H D (K2, M3) . ZOFIEEOIRITIH O HJ R
DAFO R E VAR H 72 5 F i Z AT KM ClE, HIEK E TR L SAUEE O E W
JERHRE STV D GEEHERAMIZEETIZA, 2010 ; £ 1LEH, 2010) (K5) , 22T
X, FEREOILRICH O WiE 2T EILREE L&D, FREILENE A ST XM
rFELEEIEEXEETS (K2) , 2B, FHEEBILFICHRTROOLNDBEER 15
DENFREOEERIT, EMFEHTHICH > T28RII9ETS (M3) , ZZ2TiE, F
AR O W E LT, EAREODERN 2RI THFRIETE L,

A B W 5 O — ML, Wit 2o b & MmN K 2 1R Lizin Th 55
A, N62° E OFREENRH D, BIEEX O —EMIL, FXEOERZK 2 1278 LIz iR
LT 5 e, MHEIXEE N55° E EHEE S4v, FELXMIEL N62° B, F ¥ EAbE XX
N61° E DR[REMEDRH D,
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Wi ORKROE S X, ZodeHn: LA 2 TR LS THIEHAE. I 64 kn
Ehd, L, %Rk T 5 L0 CFELEEILERKEAE SICH ISR T 5 REER S 5
ZEND, WEHORKOE ST 64 kn LLEORREMENH D, FIEBIXKEORE SIX, &
XHEOERNK 2 1R Lictim & LA, ARIXEAK 19 kn EHEE I, FEXMH
13K 20 km, FHHEILEXKBITR 27 kn OFEEMENH S, 7277 L. FH¥EILEXEIE.
HNOBEENIOIZHEEICHLS 2806, IOICHEHBEICERT A AREENRDH D, e
EBETHE, FREEILERBEOR ST 27 kn LEOFREMENH 5.,

Wl i B O S OW T, WO XIZR W T 6 Wi w23 3 & 72 13RS L
TWA72H, Okm&Ex B,

Iz 3T D rE i OEFRHZ SV T, AAHEJITXETO b U2 FREm I HEBL L 72 W&
Wb EAELZ TR (K6 —X 11) Z &6, HEMT TOMENIE A TH 5 ke
XD D, WEHRVOHEIRENIC X 5 &, MBEIXKHE, FEXE, FEEbEXEO
WPHOXBICENT S, BERB/WE L —20dblEANCS/m LTS (K 12) . 2D
Enn, MFCOWREEIZILEEE CH D RN H D, 7272 L. WilE m OEREH 13
ThD,

Bk XDz, A W)@ R AT O RS A TE O S O FRRIZ, A B IEE oA 1)1
KRENZEBWT 10—13 km F2E, FEXEEOFELEEILFRBEIZIBWTIE 13 km F2E & HE
ESND, WEmOERIAHTH L, B A% 50—70° BE LGE L-%E. WiEm
OWE AR BBV T 11—17 km FBE, FEXE R OF L EEILEXICBWTIE 14
—17 km FRETH D5 A[REMEDNR B 5,

(8) EL(Fh)DEE (7 10)

A XM 2T 2B IOk, BRSO/ OAEAHE SN THD (ERE
WHotSm, 1991) , F7-REARIR (1996a, b) (X, ZEWEETH- 1 HA (K2 0oHE2) 128
WTTo7= b FizBWT (K7) . IBE Tn (AT) KUK (F9) z=&TeHigo EAro
F v xVHEFEY (4 BRE) ICAMTHOEMEZRE LTS, &62, fil)llEEsodl
Wm0 g A REMA (K2 o 1) T, WiERE 29 5 BrE e iE 2 5oik L 72 gEAR IR
(1996b) (X, N41° E, 81° S DAE[A - A 2 /R T &4 OWiE i I ACE S 17 O SHR 03G9
LNHZ EEHRELTHNDS (K6) . lErs, filJIIKMIZAMITNERFY EE 2N
Lo —ITWIEINWTIE, £ < OIS TR BRI O FI X 72 PRI 2 R B IFE 23580 S D
(MLEIE2>, 2001 72 &) , Fio, @ERES R EOKIUMERERY (0 - /N8, 1969 ; B
AV, 1996b) LB HEREM OENL ORI S . B HEAM OFE 3 7R B 2 R T (REAR R,
1996b) .

INHOZENS, AANKEITEERE LTHEBTNE TR E L, I A%
EESTERE TH DL LB OND, B, —H TIIWER IZHh > THIER 2B FEL TV
Do

FEXBENZOW L, AEHARBIEIC L 0 K S 72K L — 35 & IS - Tt s — 7
FEPE T EIC Rl 2 & SN SN TRBY . =2 Tk, BEMNREMNBO LND
(M4) , HiERA2R0) 2 WEREEIC X5 &, 15 TTERTOMR) VEE O S & O L
B ICHIIEB O M T EN R E W (F¥IED, 1992) (K4) . ZoZ b, FHXM
X D FE X RS 2 £F © EWTE Ay & FF O TEWIE CTh 2 /RN & 5, BT Ik 134
HTHD,

FrEYEBIEXEZ, FEH A KERICBO TEEORE A HERINLTEBY, Z0
I b b HBOEENKE L, WEE CEMNET ST, bEME2RL TS (EE
Feffra A BFEATIE 0>, 2010 5 &2 1L1EH>, 2010) (K 5) , 2o b, FH¥EILERE
X, PRI ORI & £ 5 EWTE Ry & 1 O TEWTE Cd 2 FREER & 5, BT L i
RHTH D,
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2.1.2 HEFOBEDEE

(1) FHEMRE (FHNETAORE) (F10)
a) fmAJIIXME

REARIR (1996a,b) (%, WSHATHAHSCTHAIL7ZZ FLoF (HF1THE Lo F, X2
O 2) T, Wiz X D HiE OLARET AN & & RBRIMAFER (BLT, "CHER) b,
A N X O SR VAR FE %0, 26m/ TF45 & Uiz, A FJIIXE Tk 2 LA k3
NWEMEE IS LN TRV, BEARE (1996a, b) 2N OMEEEA RN T HICHTz > Tl
A L7 g OFMRIEZ2 BAFERHIET 5 & BT IVENLEE 3420, 2 m/ T4 & 705, AEARIR
(1996b) 1%, ZErEEHFHC L BP#SATIZB W TEENCE 5 —FOWE R IEET S
ELTWDN, ZOWEIIHH O 2 20 STV D IRV E LTS, 207k
B, FAOBIEX, IEEHLTWD & L THALHOWEIZ L NIEENE MK S . P EALEEE
HINSWHEEMER H D, L2 > T, ZOFMEOFEE AR T NENBEE X, &AL L 0. 2n/
THELD HELRREVWAREEEH L2 b0, Zha K& ks & EE 1< <, o
Wrg OZENLEEMZIERIRITITVVEZ R L TWD bbb, lbkoZtnb, Z 2Tk
M AT 0 DA X O ARG T AN E 2 K E 0.2 m/THERE &35,
—J5, REARIR (1996a, b) X, 8 JHRILAMEZIZTEAK S U7 50D H TR 1 <0 Mg D HE & 4
RIEEZNHDETFEMENS, 2O00WENIEEL TWAKIED Y B, ALEI O W E O -
B) EFENEES 0.1—0.3m/TH & Lz, 7B, JRF/1I3EEMEME (1997) 12, 2hZ
TOWEIZH D 1027 THERTO K ILPESEREY O E FEM &2 AT, A BJIXME O
TEMHEEE 0.4—1.0 m/THELE LTWD, FIZIEkbRERTEY ETFEMEETHD 1.0
m/ AL, EEREE O )W 5K 100 m OZAL (L - /NP, 1969) 12F-5<
LDOTH D, 17277 UKIIPEHEREY DAL DWW TIE, HEFERF O TRAR 2N Th D IRFEIL 7
<, BN EEZBEICEBEDL > CWDAREMERH D, Lo T, 2 Z TlkLtEHERm o
FETNEMICESEIZSEZR N ET D,

Utz End, fARNKBEO AT NEMNEEZ 0.2 n/THERE, Y ETEN
AL 0. 1—0. 3 m/ TAEREDOREMEN & 5,

b)F 1 XfH

FEREXMEHEIZIBWN T, R — S HIE 2O 5 IR o Te AR — U v 7 &R A fRET L
e APED (1992) 13X, BRITASE . BTk 3 KW HERE YD, Flfick 4 KPR HEREY) K OV K-Ah 2k
HLERAS, W HIENE CRRK OB Z /"3 2 L 2B L., KO E R ITALEDR
— U7 (M4 FOR—=U 7 No. 17) EETAOR—=Y o ZIZH B 5 Mg O EEEIC IS
x| HEZ TR DS OB EEA 0.2-0.5 m/ TAEESHEE L (M4) . 7277L, R—
U7 No. 17 HSDHIEDRGET EIIR 5T, L VIROVHIEDAFET D AR H D 2 &
B, EEOFHEMEE L, I b REWVATREERS D,

bz et FERBOWEEZENEED E RS 0.2—0.5m/THERES LIEE
NLLETH L AEEMNH D,

o) FEIFEILFRRM
FAEBILREXEIZOW TR, FHZEMEEICET 2ERHIE L TR,

(2) EBEFH

AWTEH Tid, REASL (1996a, b, 1998a, b) X°Jf+ IFEFEELA;MTHEAS (1997, 1998) |
PEFEBATRS A WIZERT (2007) 72 EIC & 0 AT EJIXREICINT b b o F i A0 e iR S i A
REMTPNTVD, ZHDLOGFHEREND, AWEH O EDOTEBRHIZ SV T T D
ol L, 72k, FEREMECTFLEREILEXETE, FEEEICHET 23S
HALTURLY,

KW DA ARSI BT DM EDOTEIIT, LLTDa) —c) ITRTLEEY THD,
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PUF, #HE O EDIEIZ OV TRERT 5,

a)BlilEF#E (F20#m1)

i B g s o AL B S o [ A M AIC B W, EEE A U] 5 W e % 56 A5 iR K I
(1996b) 2LV FEHEHINTWD (K6) . I ERMHEME (1997) 13, ZoWEicy)
HILTWDMHFEED D 5,900£120 4 BP @ MCHRUE (BHFIIEL TRT M6 TOH—6
T6 BHRD (F12) 2MEL WD 2D, 6 T 9 BERURICTERNH T &5 %
Sy

b)EP1tm (H20im2)

LEHEHT 1 MR T b L TR A FE i L 2RI (19964, b) (X, WIS B L TF R
BEf T AT KILRZETcHE (40 ) 2810 . PHEEMICH T K-Ah KILRZ EichE (2
JE) BB RATORND ED D, AT KLRHERT . . K-Ah KILRBE FATZIEEN & >
Ui, SOICHEDLIY ., ABARF (1996a, b) 1%, AT KUK ZGie/E D BT
¥ RAHER (4B FE) OAMTHENR (5.2 m) 2b, ZORIC2 — 3EOEBI S
oSkl Ll (K7) ,

X 8 IXFA T 1A b LT ORI O AR LI b D Th D, BEEOTEEIND
BHEOWED 5> 5, AOWEIL, EAOBEROIZEL Th2R< e s 3 BT ETH -
TEY, ZOLLD 2 FH ZOMITHATND L IICHZD, Linl, bebEfmET
& o ToITIC 2 JE DS HERE U 7= FIREME A 58 3 2 IR Ze AR T 72 < | 2 B DBEZIR DR (2
FIZWEEENC L2 6D TH D LITV AR, WIEEENC X2 2 JFIZ kA THRn
i, EPHUSICIS T 2 REHE BN 3 8 T OHERILI %, 38 REARLIATIZ o 7 2
LIZ72%, ZOWE, 3EPALEY 10,940+ 50 4 BP (JFAREEIE L CTRT LK 1 7 3 T4 .
3 Bk v 10,310480 4F BP (K91 7 2 T4ERT) @ "CAHEMRMENRELNTWND Z &b,
BRI 1 7 3 TAERIME, #9105 2 TARIIRTE 25, —J7. 2O BEAROHERED
WiETEENC L5 b0 & T hUE, IRFISBIORINIIN 1 02 TR L 8d, 20X oI
BHEBOER L LT2ODr —AREZ LI, EHbELIETE RV, LLRND,
JETR D A FEAIC B O TR 6 T 9 BAERTUIBICIEBI NSRBI b b Z L 2 BET 5 L.
AHUL O EHIEB ORI 2 JgHERE R Th o o R b 5,

Fio, BEEGIZEN T2 HEMOBTEIXABEEZ ) > T\ DA, 0O EALOEER @ TIL 4B
JBORK EALETELTWARY, ZOZ b, {HFBIS 4B EBHETICb b LTSN D,
JEIDOBERIZHN T, 4B BRI 3 AT, 92 5 3 TARILARTOFUEL MG 5T
W5, £, BlRO X SISO 44 BICIT AT KK G £ 5 (FeAR, 1996b) , Zh
O EMND, ZOEETK 27 8 TAERILIME., K277 3 TAEREANCH > 7= EHEE S
%, 1212 L. BEHEE L Z OEBORICHIOEEN H 72508 5 NI RHATH 5,

c)AF2itim (RK20ihm2)

BT P 2 Hi s, REARIR (1996) 2MEHIL7- b LT 20-30 m FEAIZIBWTRESE
AR EMZEAT (2007) I2LD 250D F LU FREHISN TWD, 20 BLHEMAO kL
FNARLUF, MO RLFNB FLUrFEENRTND,

A MVUTEEHEIVEE LB OBERO A v F 22 NENX 9 KO 10 (2, B k>
FORT v FH#RILICRT, A MU FICHBL LWL, BEULTOMEEZ M SH, A
BIIZIEKFEICEB DN, C JEiE, WEIZ X o> THXANCEMA EH+ 2 B FEM A2 5%
TEY, ARBEEICHKIT S CBORKER O EHO ETFTEMEIFINTN L 50em THS (X
9, K10) , 2B, A PLUFIZBWTA—CEOEEN LWL D00 e ERENE B
TWDHN, —HIIRFEAEN O TRWVEME TV MNExd S Bk THBlILZH D
ThHo, HEOFMRMEE L THOREENELNRVWAREER S D, LB -T, 22T
FABIZEENDRIERA D OHELN "CHERIEEL . +ORIKFLZEAT DD EORAE
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EroBEonz "CHEREBEHATL Z LICT 5,

Wiz > AJED OO b i WAEREITHE U #E LER5 20 B 547z 2, 180240 yBP
(BRI ELTCRTEN2 T4A4E— 2 T 2EHER « WiBEMEZIT D EBroEoiniz
b H LWL 10,080£90 yBP (M1 52 F— 1 5 1 T4w) THDHI LD, 2D
HS T OW g OIEEIRFEIIA 1 0 2 TAERITLMEZ, K2 T 2 BERILAAT S HEE S b.

—J . BT T, A RV UTFOERBICHY T D06k 4 KFETTHEREY) & & O —IRHERE
W, vV Nk ORI EMNZZITTED ., A BIZHY TS0 MNEIZEDNIL TS
ONBEINER, ERBREAELNTE LT, BEMNRREZOTFEIRLIXIRHTH S
(X 11) ,

A REHSICBIT 2\ EOTEENIX 13D L 2IcEEHHND,
MENXEORHEE (EE 1) 1%, AJIIERELCHATO 2 ENBELNIZT —ZIC
£oé, K6 TIEFRLE, M2 T 2EHFRLUAThOoT2EEZOND, iz, HPH
BDOF =20, K125 8 TAERILIE., £ 2 5 3 TAERTLIANCIEE) (5812) BNbho7m s
BEZOND, T2 L, ZOIWRENEIIGEIL D & 1 DFEiOIEENE 5 MR TH S,
FEXE LR OF LRI OW T, MEOTEIICEAT 2HERP GO TE LT,
IHEF IR TH 5,

(3) 1EIOZEfE=E(THO=E) (T 10)

FHEJNEBEO@AF 1B TIThR TV D b L FITBW T, AT KK & & e H)E
K 5.2 m ARETNEM L, ETFEMIZIEEA LR D ONARNZ ERRESHLTWD (B8
AU, 1996a, b) ., LU, Ao &30 A HIXE T, #2758 THERILAMZIZIESE) 1
LIEEN 2 O 2B DOIEBNRBD LN TNEHDOD, FOMICES HIZIEBI N H - 7= et b &
ETER, EDH, 1EIOIFENIAE S B EAEERDH Z LT TE RV,

B (D I XA, AEINXEO 1 EIOZEM &L, ABJIKEOES (8 19 km) 206
$1.9m LEMRETES, LEoZ b, AEIKXEO 1 RIOEN &I, HK2mfEE T
HoTZAREMLRH D, T 2 THWRERA () 1, mIiE) (1980) IZXLARDOXTH D,
L X1 EOMECIEET WEOE S (k) | D 11 EIOIGFENIHE S I KA & (m) TH
Do

D = 107'L (1)

FHEREROF B ERE TR, 1 EOTEEICE D B &2 EEErTIERIIE b
TR, FEXREOR ST 20 km TH DL AREMNH 5, BB (DI, FEXH
D1 EOEM TN 2.0m LFHETE, FLXEO 1 EOEM&IT 2 f2E TH - 7= vlHatk
Noo, FEEHILERMORESIZK 27 kn L ETH D AlEMER S 5, B (D I I,
FHYBILEXEO 1R OB IR 2.7 n D EEFHETE, FHEEBIEREO 1 EO
BN EIZSnBREU ETH TR d 5,

(4) EEIEE

AENXEETIE, 2 BIOISEIRE (F8) 1 (i) LG8 2) BZ@RooinTnd (K
12) . {81 & 2 OBNCHIDIEFINH 720 E I DI ARHTH DA, {FEI1 & 20885
AT H A LS TR 2 75 8 TAERITD AT KUK &2 & e g 2340 5. 2 m HRET AN L TE Y
(REARIR, 1996a, b) . EFEMITIZEAERD LW, AHEIIKFO 1 BIOIEEHIAE
YENMEE 2m BRE (2. 1. 2 (3)) &3iud., AP TIE, K258 THRILAMEZIC
210G LLIX3MOIEENN&H - T RIREMENH D, T ORI OIEEIEIES 2 [8] & T HUXZE DiE
BRI 1L F6e T—2 6 THELEZRY, 3EETE WST1T—#1K3THEL
2%, LMo T, ME)IXEOIEEMFEILS T 15— 275 6 THEREORREMEN D 5.
FLEXEEOF B E TIE, IGEEREICET 2 ERA SN TE LT, R
BRI TH D,
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(5) EEIXMH

JRT- S BT (1998) 1%, B FHEHSIZI T 21 EOIFE-CIREIE . BN O RHE
Rl AR oA B)IXE, BRAW RS OSER &2 5EICIEESXE N5 b
L7,

Bpiko B0 BEAWRBEOSE — AEXE TR 1T 6 GFALEZ. 1 T2 E5HF
ATLARTIC NG BN S D o 7= L HEE SV D, —J7. A NI A A H X o 2 3l
WCBWTH 2 T 2 @RI, WBIRENIERO b2y (X 12) , ZhboZ b, fi
M7 oA BN IX R & B R AWE R OB — QX R 2758 XM & H#HEE S
5

FE)IXEEFEXBICOW TR, FEXBIZB T AIEBERENSH L ICINTE LT,
TEENX RN B 2 T HITE S TR WS ZRIRITA LA C B 28 AW 1 o i3 B — 13
KRG BB HE D S5 L CnDd Z &b, Eﬁé@@Ekaf%ﬁth EPEA
b5, £, FEXBEEFIEEBILEREILZ, EWCERAT v 7 &R L, S A ER S
RohdZ b, BADTEEXEE UTEE LZAREMERH 5,

2B, WiEEEN LT XM E B ARAWTEHE O & B — [ X R 23 R SIS Eh L 7= rTRE
ITIEWEBbhd, —FHranko B0, AEIIXEEFERMITERNERESELDLZ &
72 L TOM LTS Z ENnD, A B)IETER OSRRERHICTEEN T 2 fTREMEIL S &
TE720,

(6) BERBFRDEE
A ) B8y OTEEh 2 7~ 3~ K 9 2R g E-EIT A STV ey,

(7) AIHERHER

BRI 100 ££[#], A9 10 SR ORBINGE R OROTIKFEOTAERLD & TR

AEAEPE — R FE e L AR — PSR O OS5 LT 225 AR BT S TR pE 7
M OfEH S I BN D, UL 4RO GNSS BLIFE R THIF L L 5 MM B A b5h 5,

(8) HIEFBBIKER
AW S O O HUE ClE, 1926 ELLFE. 1931 FFD~ 2V =F 2— K (M) 5.9 DHIER &,
M5ML@% ERN OBl STV 5,

IZBWTYH, WiEHEL CHEITEN AL D, REMEIL, ERrEf, #ns
&ewagm ETHIZ 1$%ﬁﬁ %ﬁ%%ﬁofwéoit\ﬁfﬂﬂ®%$%%®
i D 1 DX Wt oEMIIZIE—%T 5, MERAREO®ES O FRITAmE)ITXEIC
WTIE 10— 13 km F2EE, %tEﬁ&U%t#%%rEﬁ BT 13 knfRETH 5,

2.1. 3 HEFDRXDEE
(1) FEBXEEHEDRE

B X oz, @EICBWTHBIFTEHE X 3 >OFEEIX IS CEE Lz L HEE
b, L?L_ZPOT\ FERIZBWT S 26 OIEE)X ] 25 2 hhl 2 IZTEEN 9 25 Al eefE
N D,

i OSHE, FrROBBRK Q) K-S &, MMIXFE T, ES2858 19 kn &
HESNDZ Lo, M7.0 FREOHIENBET L EHEE I, BB (D IcES<E, &
OBz 2m BBEDOLATNAEL LR H 5, FLXETITE I 20kn EHEEINLD
ZEMDH, M0 FEEOHEN AT D EHEE S, = ORISR S OF ) 72 B 2 £ 5
2mBEDEN LD AN S 5, FHEILFEXM TIEE I 27 kn L E L #HEE X
NDHZEMNL, M2 FRELL EOMENIAT 2 EHEE S AL, E QBRI rE H A O Rk 72
A SmAEEL EOBN A E UL AREMERH D, = 2 THOW B (2) 1T/ (1975)
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WZESSUTOXTH S, L1 BEOHETCEHTIMHEORE S (kn) | MIZZOREO~ T
=F 22— RTh s,

M= (logL+2.9) /0.6 (2)
2B, FIREXEOSHER E2EET S L, Al)IEET O RENRRZIEEId 5 0]
REME DM E TE eV, A BB SRR FRICEE T 256 120%, R () 1IciK5<
L RENR 6 km LETHDZ LD~ =F 22— K 7.8 BRELL EOMBENRET 5 Alhe
WRdHDH, —FH, REPWRBHROMED 4 522 2 RRRIERTE CRAET HHEOLE .,
BEOWr g 23 EE) L CHIE 2 BAEIE D EEX DDA — RETANEY CTH D /i
H5 (WFlzlE. Manighetti et al, 2007) ., ZOH4. BEBRI(Q2) & FilOHEDE— A
VhEEY T =Fa— FORBKRAQ) 26, AHE)IEESSENFERIES T 256,
J=Fa— R 7.5 BRELEOMEBENEAETHREEND D, A& G) X, ®F
(1990) 12k BpDOXTHSH, ZZ T, IFHEE—A2 b (\m) , MIZ¥ 7/ =F=2— KT
H5,

LogM, = 1.17M+10. 72 (3)
Pl zZ &bt mAlE)IEERE RN RFCIER T 556, v~/ =F=2—RNT7.5—7.8%
FELL EDOHERNIEAT D A REMENR H 5,

(2) HhEREDOTEEM

LEo X oz, mmIEEa L 3 >OEBIXEIZS T 6, fFRRIZBWTEH, Zhbd
KR Z IR EN T D AlREME N B D, 3% 51T I E & O Rk O HUB T A e K N B 5 T
P (MR A HEEAT R AT B S RFHmE 2, 1999) 277,

A B 1 W 45 oA BN X B W COESIRENIMEZ 8 T 1 44— 2 J7 6 TR, K
IR 240 6 T 9 BAERTLAE, 2 T2 HHEATLIATE 775 & SETEENRIRR I 5 BifE
\ZBIT A HESRERIT0.08—0.9 72D, MIBEHRBERITIZORKEEZ LD L, 0.5 %
2%, £, MEREFFIEHEARSHERAELZERS (2001) [ZRENEFE (BP ToO%H
ET N, a=0.24) ([ZXD L, 5% 30 FFLIN, 50 LA, 100 AELIN, 300 AELAN O HisE
FAEMRIZ, TREEIF0%—0.9%, 1FIFT0%— 1%, 1EF0%— 3% 1ZF0%— 9%& 72
%, Fio, BAEE TOEBMERITIZIFON—300L 725, AFHETE LN ERA DR
WZIIER S DN, ZTORKEE L D L. 5% 30 FEDOMICHIEN AT 2 TRt . HavEH
DERIEWRE O F CTIERRCEm W I NV—TIIjTH e D,

FEXMEEOF I EBAER B, FIEEHER L OCSTEERE A R ThH D Z &
5., HIERREE L OTEMEEZRDDH Z LT TERY,

il Loz, A )R RN RIS 2 /TR IS E TE 220, ZOHEI
OWNTIE, HEBRAMEEZRD L Z LIXTERWA, ARIKEOREMEL Y KELI R
HZ lFhnweEBEzoNnS,

2.2 HEAWRE®
2.2.1 HEFOME-FRE
(1) BEAMERZERTIME

HZAAWIE X, IBEOIRBRECZ O OMAERER D, @ — AEXH, ARAK
ME ORI O 3 >OXBIZITond EHESND (2. 2. 1 (2) WEE DN
&R EO2. 2. 2. 2 (2) FERHESR) (K2) ., Zhbid, ENENERD
M (MR A SCHEEA R AL B S, 2002) TR S ALaE o v &
Ot G bR b O, PEEOFEEBICHE YT 5,

i — R, ASIRET A (LA 2> © P P AR S T B B T LA T L 2 A X T
mEETE, BENE SRS (M2)

HZASAXRIE, TR S B RT LR T2~ & A AERTHESZ. (B7eh) IRFHTIZ 3 2 X[H T,
ARAWRE, i (Do 00) —HE (TIE5) (k) G 13) . #HB (LABY) —K
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Bw (&) WikE) o NE—4R (W) KOWHEE (X7zE5) —40FE (2L0n)

(krfg) 7675 (M2) ,

IR R IR, 5 ACRTENZ MR O A5 & FE & IR KERE BT 75 (W TR AR
LEHEro9LLUZE) O 10 km TUTI223 T T O JNRUFEIEI 5469 5 Hl — R4S AR
(729 B =272 X) PhIBTERE, 7 B H T RE, AR R D725 (K2, X 14),

KW OLFRT, BB — AR & B BAXBICOW TSR @ 7E S (1980, 1991)
W2, JRIEX I O W T BEZE RN A AFZEET « Mg M BREEAFZE T - MRS (2011)
FLOREFIED (2011) 12X o7, 7Zeds, IGWIEMIZE SR (1991) 13\ MRy X I8 3 2 W
JE & —E L CURMERTEREE LTV 5,

TG RE e 8w (1980, 1991) 1%, J\ARIMEXH oD B v AL & 56 12 5 Jo W e S OV 1 L1
WrighE, £ 7-mREBIC KA EREZ 8 L TV DR, 2 S OMEREOREIL. "EHE
RN 1 — 2 BHEULERT (ERIEH, 1984) EIEFITH WO KGO AR E L
TEY, EHELENE SN TS, JUNEESEHESHR (1989) b REOLEZ LT
Do HH - ARHR (2002) T ZNDOWEZIEWE & FBEL TRy, LEDZ &b,

REWEERE, AW R & QKRR LRI EICE ORI L & L, E7,

IR AT T DM ERED 2 HHIAK (W) hilTERe GEEEITRGIIZEAT « s
BREEWFICAT « BUERT, 2011 ; #5EIEDN, 2011) 1L, ZONHRLENMOEE NG, 2L E
W ERE N OKRHE B BRI R TH L RN H D & LTS, LR > T, Al
TIE AR ERE 2 X E O RnZ & & Lz,

(2) BFEREOAIE- K

AR AW X, odbii OB (LA T B IR ER S8 L, #IE (b L&)
BEAL (B L&72) B2 C, /RO E CIR—FEEFIIErs (K2) , HAE
T A AT 2 T AR OALE TG W@ A e 2w (1991) Z AL L, —ific >\ T
IIEREEMTZE SR (1989) | REARUL (1998b) K OMRIETGWEX (MHEIZAy, 2001 ; HHH
Ey, 2001) | F 72 \RUEX N DWW TR PEERITR AW ZTHT - Ml R SR BT mF 70T - )
WRF (2011) ROBEFEIEA (2011) #&EICLE (M2,X14)

B — AEX R B W TIE, WIEAESMICIEE L TV AR, WigEDmE (B
m) X —EET, WEoHE b L —RIWHENTH S,

AT, WS iz 72 v . S ROEE O BRI TR > Crd BRI O AH R A %
IRTWIEENEECTH D, MU B RASM TSR Tix, Wi IXENL I FE LT 57
IZIRWNZIEDN B

IR, BRICGDPNT-ZHEOWE» O Sh, Wi OEGECTERICES &

FHT — HE AR ORI T RE . - I BT T 1 M ORI BT RE D 3 W E R IC Xy S D

(PEEEBANHAWIIERT « HBCHARBR BTN IEAT « HHERT:, 2011 ; #85UE2y, 2011) (X 14)

I HOWERECI > T, MPFNICHERLREEEENRO O TWD, —J7, )\l

2o 2 KK ERE IR > T T2 R" T E2RIIAHRTH Y . ko Lk |

Z DG AGRCAENL D 1A > O [RINT R REIT A% 1L B 52 W7 Jeg o e OV i T g A D i 1= 35 D i
P D (PEEHANFREWITLAT « Mg - BR BEMFSE AT - BOMERS:, 2011 ; #EEUEDY, 2011)
PLEWCHE D& ARFEAR i\ A X T 0> e P6 il 2 i1 o B 5 Fh T R O R v o & L 7=,
HZS A M@ i o —EmiT, K 212R LAt & i & AR TS & N41° E &
2%, FIREXMO—EMEL, FRMEOBEREZXK 2 1R LIz A E LzGE, @ —H
BEXHAYN23° B, HARAKMAINIG® ETHY ., \UFEXENINAT E OR[FEMENRH D,
AR A MR 2RO E S 138 81 km ORREMELNH 5, FIFEIXHOE I 1X, &% — A
X235 16 km, B ZSA XA 40 km & #EE v, J\ARHEX R IEH 30 km D ATREME DS 8 5,

o

28 W iy D M Z I 05 O Wi i OBURNE g oMK b L —ZABEBIITH D Z &0,
#H b LT TS SN DI OBR, AW bRE S 2 WiEm OBR e Lk,

BAETHL EHEESND, 1220, BBT 5 (022V) #im (K2 0HiE 10) O 1
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ML FTiE, Bk LB 0 ALEERI OB E DA HER STV D (R IR B HE T,
1998 ; FJINEA>, 1999) .

Y — FE X O R IZ 381 2 e OEAHZ DUV TR, 1999 420> 5 2000 20T T
EF o HEIEB O EIRNWIE & PATICIFIEEEC A TS (X 12¢) Z &, WilEm
IEAETHD EHEINDS, £7-. WIBOWRITHEE - ILEFHN —ELTWRNT &
N H . AREEE AT RS 2R, RN EAE THDH I EERB LTS,

H A XRENZ DWW TIL, S CoWgm R 2 BEErT 7 — 21355 TW RN,
Mi B W CAEEEB O MBI A R 55 Z &, A=V > Z A L 0 LRI AN AE %
WL TWAD Z ERERINTWAD Z & (RO ELIMERE, 1998 ; TJ)INEZD,
1999 ; REARIL, 1998a, b ; FEEHMREMIEIT, 2007 ; HFIZD, 2007) | 52, WO
AL VERNZ PPFE B AN A DS D 72 Wi O ALl O TR & e T B R RS A BT D L
N EEBIZ B W T X s A 22 AL PR CTh 2 FREMEN B 5,

IR OWCIE, BRI A SN2 ERITE A TH D Z LN (FEEH
A HFZEHT « MU BR BEAFJ0 AT « BME RS, 2011 ; SISy, 2011) Z &, WiEm
DERNIFEATH D ATREERH D,

Wi LigoESIE, WINORBIZBW CHORIBH AT -3 EIcEL DT
HOkm B xHND, HibDO X 92, HEABBEIHEOMERAREOES O TIRIX, &
B — BHEXREICIVT 13 km FREE, HARARXRICIHWT 11—14 km 2, \YEXHEICEH
WT 11—12 km FREECHEE SN D, @B — HREXE & J\ARHE X I DU T E i o8 R
MEAETHDLARRMER DS Z &0, WiEHOIEITHIERAEORS LIZTE LV AR
PR D, BEAXKENCOW TR, BiEmidb s <& 2 mTREMEN H 0 . A A 50—
70° FBRETHIWNE LGS, WBHOIEIX 1118 km f2E TH L RN H 5,

(3) ERL(Fh)DAEGE 10)

H AW O B RS AXKBNCH » Tid, BRI/ OA R AFED 5T (G
JERrgESHm, 1991) £z, RIEXE T, FREEREICERRESE (777 i)
72 ERET ISR R B O BTN SN TW D (BEEFITAIIIEAT « Hulsk A% B 57
WRFERT « HHERF, 2011 ; BERUED>, 2011) o —J5. W@ 1R o> HiHZ o g o> AL IR
REME . %L OM TR B ORI R ARO SN D (EWREIFZESR, 1991) .
INHOZ EnD, KRR IXEARE L THThZ ERE L. BRI OFE PR % £
IWBHR CThHDL EEZ NS, ok, @F - AEXEO—EH TITAbERIEL & HE I T
W5 (EETEr S, 1991) .

2.2. 2 HEFOBEDEE

(1) FHEMERE (FHNETIORE) (F10)
a) B —BEXME

ESYEREAS (B 5d2) BTEHAN S FERT (29 &% H) AE (M2oHE4) ofick
WC, TH (1979) 1%, 2 FFERTEICEKR SN EHEE LZEERO L TFEMNENS, T
IR E D E TRy % 0.46 m/ THE L Lic, — . 38 EHINEERE (1996) 1L, 2o
EERHE O 6 — 7 HHERE TH D & L, BirEb TH (1979) OFHHME L Y &/
SWNE LT, ZOHRIZET D EHEMEED E TRk % 0.1 m/THREE L, I TH
To BN E & AT AT/ NI T B FASAR R T A (L ELEAL LD
RAELDIZE) (K20 5) HTICE S XE O B TFENEE % 0. 04—0. 2 m/ T4
BRELLTWD,

LEDZ &b, @iy — AEXE O B NEMESEEX 0.04—0. 2 m/ TAEREE O ATHEM:
N D,

b) BRARFE
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FH /NI /N (K2 o 6) O T, Wiglc L5/l oEhE»N S, TH
(1979) X FHENHEEDOLARET AT E LTO0.8 n/THEDEEHLE L T\ 5,

F=FH (1979) X, JUREOKJINITREESEBR (X2 O 9) o ) RiTHELESECE
%Rk T, WiE IS K D R O 2L B L ARRAE A D . 2 ORI O SR ZENLEEE O R Ak
3% 0.53 m/THRNL 0.67 m/TAEE Lz, 209 b#gFE X, ALY L U Rk o
MCHEMRME AT EFATEH L, £, ZOFERMEIT 1 SOREBIOHZNLHFE LN
DTHDHZ L, EHIZ, WBIZEDEMNNRBD b ST, FRUYEE S & TR
HZHFTCHY . MEDOEBRIIAWRITTREN TRV ELSEFEENMEV, Z0-H, =
ZTIEBEWRNET D, REARE (1998a, b) &, NRELKNIETELE (X2 O 8) i
(BT DR 4 KIPRHEREY) L O BN D, O B FEMHEEE 0. 151 m/FT4HEL LT
W5, BT EENEAE (1998) 1, R GICBWTEHEEMGFOR—V > 7&k}
D 0 Pl ik 4 KREEHEREY) b OB B 2 2R . FIR T BB ET LR A U 2> & )\ B BALT
TECOVYE) ETEMEEZ 0.4 m/FTH L LT,

N DOENEEDOMHD L 1T, EREICBEEMERE2ESTICABLLONZLOT
HDHID, TNLETHSOTCEELEDDE, HAAXBOVEYERTNELEEIX 0.7 /T4
FEEDREEMENH V| ) E FANEEIX0.2—0.5 m/ THERE LTINS,

PEEHATRRARFZERT (2007) 11X, FHT (D& L) /NIETEEHE (Bledkx7z) (X2 0
iS5 7)) TR —Y o 7HEE P UFREICHESE . Wif4 kmdtEy o B
IR 18 m D B AN GRS, PEAEED LT %8 0.2 /T LA -72, 20
fiEl% ERE D PRI ZENLH E O FHMAE R & FJE L7220,

o)\ KEXME

I\ TR T N ANLEE 2 /R 7 — 2135 5 TR0,

S IERGERE D E RIS HOWT, TH (1979) 13\ REX B O s TIc =% )\
RUFFFFEBIC BN T, K-Ah KR EHEE L7 g D E M ENDS 0.4 m/ THRE L RED
STW5, Fiz, REARE (1998a, b) 1L/ EMEMEIORAE T, N1 EATEN 3T
S EHERNCHERE L7 & SN HHIEDZEEND, 0.317—0.526 m/THEEHEEL TV 5D, FE
BN EMIIERT - HUISHARBR BEMFZCRT - B R (2011) 1T HEEEEORRICEKE S X,
0.01—0.5 m/FHELHEEL WD, LrL, \MUEREIZETITNAFEAERTHY ., WEhy
WZHEET HMUHCE T VT TS E Y BEOREMERH D720, 2D OEN Z DX
DEBEDO I ENRED E TG ERLTODNE D DEFETIEZR 0,

L7eo T, NMUBXREOFEZENEE TR E T 5,

(2) EENEFEA

ARWrfgss Cid, @ — FEXE L OH ZARBIZEB W T, AEARR (1996a, b, 1998a, b) |
JRF- RS (1997, 1998) M OVEZEEINREMIIEET (2007) 72 EI2XkD LT
AW g IR A 2 Ed T, Fe. RIEXME T, EEEINREMERTIED
(2011) . BEBEIEDY (2011) KON FIEAH (2011) ICE 0 BFIEAE LA b a7 2 v
TR EEHERE A DN E i STV D,

IO DOFEREND ., RKWTEH O EDOTEFEIRFINZOWTELFO X I L7z, K
WrigHr O SICE T DM EDOIRENX, LLFDa) —i) ITRTEBYTH S,

LR, BHEOBEDOTEBIZ OV TR T 5,

(2)—1 SFH—BEXM
a)EAtR (H20ih =3)

MRET E AR R, PALE A BT 2 BRI E L TR . b LU TFRER R
— U BN I TWD RTJIEEINEERE, 1997 5 F)INED, 1999) (¥ 15) .
b rTFICENEWTEL, BAE (1) 28 sE, 20 Byol@hig (uE) (226
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ZHZ T, 1LY 1530160 4 BP (BFIRIELTRTEM1IT6FE—1T4HF
A (E12) L uEXV 1,300£70FEBP (91 T4 H—1F2EHERD O MCEMEIES
NTW5a, LT, @B —BaEXEIZ, A1 T 6 BHEa1LE, 1 T 2 G4EaTLLHT
(5 LA — S Rt D)) [IFEI L2 B2 5D (R BN, 1997 ;
TINEA, 1999) o FL U FnHIFI HITH WA X2 MNEERFED HILDH M, ORI
BOTFERIOAREMEN H VU | AFHMIICEREMEH CE 57 —# L3 b,

fEEh s (H2ntthas)
ﬁ%m%@ﬁﬁﬁﬁfi EpsEblhe ﬁ@@t%r#ﬁ%?%#% 232 B i % BAMT
HIPRESICBWT, PEEERIREIZEET (2007) 12k, 22O RLF (A FLUFED

BhLrF) ROV f ﬁ®t/ﬁﬁﬁﬁ%méﬂ1wé

A N L UL, PEF 4 KEERHERE BN 2 5- 2 2 a8 FE THEIE I 60-80° {42 Wr
BREERDOLNTZEOD, FELWVIEEIRFFFIIAATH S (X 16a)

B hLrFitix, NLEEZ TR LUNAOTXTOMELZY)S, AL T, FEHRIZ
#) 80° MR DM B L7 (K 16b) . WA 22T gD 5> 6, TEOEEEIX
B[k 4 KRR HEREM IR OMEAE ETe 2 E D, Plfik 4 KIERHERER I SN2 D & &
2%ﬂéo%E%ﬁﬁ%ﬁﬁ@ﬁﬁ%fé:&&\%ﬁ@ﬂ%gm%%f\Bkvy%T

AT D B I TR A & MRS U 7= HERE O RTREME DY B 5, IRIT Z DL M3 FE A K
%@ﬁbt%ﬁ&#ék O AL DO ATRHEFE D I IHFE R R RAZ (S HER L 72 2 & 127

0 KIEFRIE R O ZIRHEFEY) Tlx7e <. KIERHEREM ) b7 DRI O REFICL > Th 72
SENTHREYMOREEND D, TOHA. ZOHSIZE T 2B EOIEEIRFHIX, HEA
JEEOMFEB L0 EEHMTH D ATEEN D D (FEEHINBAFZER, 2007 ; H I
73, 2007)

(2)—2 BEARXM
c) MM R (K20t = 7)

SR TN T R A Tk, Wig IR BRI I B W TR el @ E A4 > T
NSRS D B 2 [ > THEARRICEDR S, ZZTiE, W HO0hoR—1 v 7ifliE (F+7
FEEALITHERE, 1998 ; REARIR, 1998a, b ; FEEHATRAMFILHT, 2007) <° kLo FFHAEMN
1T TWa  (EXEFINRAMISEHT, 2007 ; FHEIED, 2007) |

PESERINRSEMIFERT (2007) MFEHE L7z b L > FRERIZ I, BABR Wi 13882 S huZe )
ST, T UL T OB IXSMRICEICEMN LT, WiEIEEhc X 2L 2% T Tnd
boLEZLND (K 17) . 728 1lla 83, WEBEOBHE SV NETH DN, LD
IIIb & & —EHOHEREY TH Y, O EHAERHLLT-bDEEZXZ 6N Z END, 11la)E
WZOWTHHEBER 2= T\ D %)ODk#&nzéﬂéo ZhUTxF L, ACfIEER T IV E & TV Vb

BEESTHMMT 5 1lc BIE, BERmDSDTICHEIERI L TWHWD 0D, B 5N AL
B oER L v kEL ﬁ%@ﬁ i@ﬂ? A#M@EMé X5z, MEEER CTF v 1L
RS 5 Ib B FiEix EIZKFETH S,

@%%%%%Htlﬂagﬂgu;aTmimyw(@E@ELf%¢k1ﬁ1$E%)
(F 12) KOV11,070 KTV 11, 07060 yBP (R 15 3 T4FRT) (7 12) @ MCHEED S
N, — 5, HRIERLE VELOV BEZERAESTED e @b id 3,620+40 yBP
(4 F—3TF9EFERD | IZTKFEZHAMT S Ib @ H1E 1,870+40 yBP (K1 F9H
— 1 T8 HAERD O "CHEMRENE LN, LN T, ZOHIS TOWEOIEEIRIIZ S
WL, 15 1 TAERTBAR, R 3 T 9 HAERILARNC A 72 < & b 1 BIOWIRBITEINH Y |
ﬁ1?9ﬁﬁmu& I BIEEN L o T EHEE S NS,

d)EiEBith R (K20 = 8)
L (1998a,b) 1. Bi&fKFERAERSIC L > TR SN D iER & LB AR O BT FUAL
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ET 52K EEBMH#AT R L TFRHEELZITV., 2O ML FRL5EOA X2k (GEW
FNHAR R, 2, « . B)EFRDODTVWD, LLARE, AT, UUFIZkK
RAHEF T3 ODA R FOBrERDT- (M 18)

ZORLF T, SEUTOMEIXD D  ALBNTMER L TWh D oloxt L, 2 BITIFIEK
WA LTS (E 14) o ZOX ) fEROZERNOHERICA X M2, 3%%
FE%., 1 JEHERERTICRANEEI N H o7 E 2 bDd (BEARIR (1998a, b) DA X2 k 5(ZFd
M) o 3@ EEL Y 10, 70050 4 BP (BAFEGIE L CRT LK1 4 3 T4FEFD @ MC HF(UE
DELNTWAEZ L, 2@ 3BOMIC K-Ah KILJKIE (7 11) ZHte = &6, RHTEH)
1K 1 7 3 TAERGLIR. K7 T 3 HERILIAT EHEE SN D, IRITKFEICHERET S 2 @b
4,20050 2 BP (W4 F9H—4F 7 HFRD O VCHEMRENEFELNTEY ., ZOHENRK
4 T 9 BHERILAZL MF%%%%%LTwﬁw ENHEESI LD,

F7-. FIEWBIZIE > T 4b BRELIAATWDE N, £O LD 3 BITIIEMNED i
@w:&#%\4ﬁﬁ%%\3gﬁﬁm 1 ORTOVES) (FEAR (1998a, b) DA X2 K3

IZHY) RboTcbtEZxbnd, WiEEzES 3 Broldbo b iTWERELE LT
21m0+wo¢BP0ﬁzﬁA?ﬂ%® O MCERIENESNTND, LILARRS, 20D
RAEIZ, FLUFRNIZBWT, kEn bzt HW)3E%T%#%%6&£%@T@@\
MeFIZMIBIEEN % DEREZRLTWD LIXE R, Z0d, Z 2 TIEMEiEEg oE
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