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3 ABMTOFA (FRIKEATEEMH)

DREKEHERETY T

HERKRE~Y vy 7E R 7 A VOJRAEE LT, fEOKIBLL FIZ TR -7 B, 1E T
NIRRT Y% THST=O N~y TERRSEDL T 7 ANVEER L. TWolE, Solikc, &
N BV ZIAANTEDO)N] ZHETIRADZENTELDT, HEEDT -2 2 M+ 52 LIk
D, R EGRE O X A EEHEESS, KIESEBEER & A D EY O - A HeE E S
TNLTHND AR H 5.

2)FERFHRIT YT

Ty avIHrOBIER 2R ERREREN S THT D FECOWTE, &% - I (1986)
DIREE LTCIREAM A BUE A TG L2 R s 2 < siE ST g (RPHE S, 1995 5 /NI,
1997 ; RHE B, 1998 ; #5555, 2001 ; #55, 2006). Z D X 5 2 FiETITHEAERSE CTHIT
X500, FEICIIRRR T ST NEET S,

—J7, 5 (2013) Rk LR BRI BT A BEOAFTRHEME LEKABBNT -2 1D,
e E B O B AR SUR O f B E & BRAE A - BRAEREH & IR H 5 2 & AR L T
% (9932) . Fakil R BB A HH T OIRIE PRI E L TWD I ENnD, Aok HiTx
LREHMGIZRESNTNDDOTHIIE, FHIXROERIFXAMHE > T0m A v v a fEEHME O
MAB DY ZESCICHRIETE D LM L.

FOR HERLE ITRTHZ~FOKEREELRAEBMADER (F1RFH1985~2013)

BRTEAAHN (11 %18 L= A %) B HARBIMRE BEREER SRR FEM

 HAEH(Y) & L EEFRX (1%)
=-0. 6798+ [X1] [X1]:2A TR OFHIIR -0. 362 -0. 324 ok
-1. 3746+ [X2] [X2]:38 NADOFEH KR -0. 426 -0. 380 o
-1. 9869 [Xs] [Xs]:4 A EH) OSBRI -0. 663 -0. 515 o
-0. 9529+ [X4] [X4]:4 A HA) D2 R -0. 550 -0. 342 o
+185. 2928

C PERRE R2=0. 809
HEM p<0. 01

SKBHTEEEHA © AR OB S AN &I, REFRERIL0. 734 (p<0.01) Th o7z,

B A Vo OHEE HBIEY SR Z# - C, 20144F4H 20 HFF0C T L 7= BIAELA I - BRIERS I %
~ v TERTDHT 7 ANVEERL, BOT7NV—2 7 T 9 KA b BHLCTHREBRIICAR L7z, 7z,
FIRITR LT ERIZB W TEBRICHESE M - AL A28 L, THKELRELTZE 2 A, #
NRRZET2ALUANTTRITE TV (GE14K).

BXLZoHBMm A~y 7R RTHZENHBUTONEIZOFENBETH LN, L0 EKEET
EURA L FDOEWMAEFET DITTRREDFREHEZ OV THIAELRRNRE LTS, T E TITHR
HEINTWAMO TR TIEEOMEELED, Rtz T o2 0ERH 5.
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NEHREFNDFAILK

KRR N S A2 O TR ZITHHE, [IRICMA TRESCHEKELE VWS TKREREEDDH Z &
THERS THITE 27 —2A L FET D, 4%, AHEE - HF - BEFORAMLBRE TS
P & 9 BUSTE F OME Z KT T <X, MNTATECE N ERZE « A 5 PE S R R B B JE R
RIELEREGRE S X —DBARL TV DHlkm A v V= BERRT—F (KB, 2014) L OMEGHEIC
DONTHBRPTOMNERDS.

Fio, vrvavIAVICRLT, ORBOMEDTHLRIERMNOAETE THT 520D FE
DI RSN TWD, BEClX, U= (&I -5EH, 1997), =K7Y (Migs, 2011),
EFE -7 R GkHS, 2010), Bx (FHHES, 2007), =& F 2 (FEE - H2 K, 2005 ; B4
< JIE, 2013) LWV oS OB CTXIREEFTOMBENIEN ENFEHEINTWD. BELST
b, AfE (RS, 2013), #A4 X (KiLH, 2007), 22X (KiLH, 2006), b~ bk (KD,
2011), T+ (ITfE, 2004) ZETHEFAH Y, FTITARETIHS0m A v ¥ = {EE HBIEBH KR Z
HEZLT, LHE OBMEME Y RA L N THE - BT 5380 AT AR ST
% (mEs, 2013). Lo T, Skbkx RIEMOREMZ2 AT THRIEHROFREI2mIT T, 50m A v
Voo KRHEE RN A R TE BRI e H B

wm B

1 BT A X ARA 2 b OBIAKIRIZEHE L Th0m A v ¥ =2 KRIBEHEE T2 Tk (WL, 2008a, b

; Ueyama, 2013) o, Fnak LA H S ~ oo M4 =EE L 7e.

2wl (2005 FT) OHIER & BHKE 11y AR, JIBA7T A X 25K, AT A X 2975hPa
mHEERIRSE 2 S &2, HEEHAEESE (Tese) ZFFEO MK F TRl 3 5 EEm 2% fd i &5
FE (RCS) BNZAERK L7z, 7233, #Hill (2008a,b) (2K 2 &, HAHHHEIOFROKE &85 HEH %2 5 Te
PAEFRFE O BB T — % 23 HAVEHETE T T /VITBIR ¢ &, BIHHLSE SFEEHIIZ @ Y C HALiE50m
Ay v a [ OERNRETH D LI TND.

3EOLNIEREIFRIC K EA (20807) DMK -7 bR O 72 HEE &R & BN Z0R & D 2% Bk
L7, 2R (RMSE) 22035 &, AHMIFTICE W TIEHEERIE THE1C
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D, HIRERIR S BIRESE THEL5CURNOMETHETEA2bD L BEbhT.

4 ZOHEEEWN 2R L, WHMEDE VY Microsoft  Excel2010% fi -~ T [T T A & A BLHIE I HEE)
THAHEHEE0mM A vy 2 KIRHEER ) L, FIAENME CTEEDO A v a2 8RL, %% A v va
DR T —F# WO HEDL 7 7 A VEAERK L T-.

5 WolH, FOMIKTENLS BWRZIAATEONEMR THRRTES L), RIEKESHEELER
BUTThHoT=HEN, EETRERATZAAOM%S ThHoToDhE~y TERIEDL 7 74V EER
L7z.

6 Fnak L R BRI B 1T S EOAFTRAER R L [JGBN T — % %2 b L1, FEHMO A
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DERTHE L HIZ, GPV T — F LR WIKEE BMKEEIN 238 D MK E RS T — % X — 2
FOESELT.
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