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2—3. BEHBEBWICEOIREZROEENDERS

g N7 7 OERMEET ViRES (NWEFF, 2012) OEEOBRFHIIB W T,
EERHERE)IC K D EHE, BCEOFE L Y b iV ER AR - B ER T D BT,
WD TEHEERGE CThoTo, LA L, METERHZIB W TIIUNEFED B IRAIC
D KR FEOWRAOHERHEBRYER 0L X EER0Q (HERo=a 7
TV VIR DHE) 1L DD THY | FIEHEED ORE DIE I ) b OFIE
AHET DI & bMETI NI, EIRHEREY DR DR ST AERNICERK S
NTWEROBIREN Y e EICXE S ND 2 Enb, YRFOEEFCIL, B
DOHBEOHEEIIER T2 Z L IXC&Enodz, 20D HIEN T 7OKRKI 7
ADEFE ORFT T, EEHEED ST, BEOBEORERBEOEE (K 2-
3) &, FOHUSITEEN R Z L 2R T DTDDOERE LTHWDIZIED,
BT T L OREHE, BESNLIEEREBEO KX I LEOEMEL D
BfRDORAr— U U JHIZFIZ L TUTo 7,

ZAUSKE U SR S0 AbEE O KR RIS B WL, Bl N T 7 DR EH
B AT, WEEOGE NI 220 E O OEEHEREY MR S LD ER
BB STNHZenn, FERoO, @, ODFREIZ LD < OFRENTHLT
W5, ORVOIZ & D EEHEBICHOWTIT, IBRICHR > TORTRL , NS
T COFEBITONTND Z LD MEOERBEDBRED T | HIK
DRAIEZFTMT 52 LIC KV EROFBEABRFTH 2L L L, 2L T, QD
ERHEREMICOWTH, ZENLAEREDIREOZE O R COFEMENH
D, INLERWVEEORSZFHMET 52 &L Uiz, RRETCINE L7 HEE
VMOT—H X, BERNGALEE DR RO 496 HiS, 2466 B TH D (F2-1, K
2-4~[X] 2-6)

2—4. FIMAKRTFFDEDZRIEEYICK DERDE S DFHE

FALH T R IR 1S L 28K T, 2 < O TERIEHEREY ST S
Too TNUHEHEHREY OERRREDRE SF & Z O TOEFIRAKGE - Bk
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INHD T END, RIRFIE TR, BEIEHEREY DS MERE S VLRI T D
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¥, Ml NT 7 OERMBEETT URES (NE, 2012) T, BEEHEREY
DOEEINR, HECEH D a7V 7Y v I THLNTEHDNRBNT &b, il
HFREM OFEH R OE S (EERH DG E TN TINAE W T OEE) 1220 DOF
SEFEEOICMA @S %, BEEHEEYICESBEREOR SO TRE LT
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— A R=Z2EP TN TN D CEHEIED, 2012), ARBHICIX. Z 0Bk %2 #H
LTEEENSZ &V E &0, BEHEREY T —Z LabE T, &K7 7 ADHK
Wrfg e 7 L OREICHW ., INE L BEIRB &7 — & OMR T 13, 314 2T
bV, FOIBEEEA~DD 11,307 S&2FEH L (X 2-10~[X 2-12),

2—6. FREOEBRELMLR-ZROEERR

BAR D b ALWEIE IS 2T T ORI B O HEREY) K ORI & %0 15
DIV E R 2 I U B OREREL . X 2-13 1277, SEEEE L 78
BHEEOGEHT, BEN 6 TEMOBEOBEZ LV ELDTLOTHD,
Hiy R B A A FEHEE A 13 T B O B TE B O B HIFEAMIZ B\ T R HERE
MTREEZOERNS, TRIBEDVTIE 17 i L#HESN-HEL S DBRE
6500 FEMIZEZSZ T 18 [EIFAE LI EHE SN TVDE 0, HEE S5 HEE (B)
DFECF A RFENIAEEEN R E S, LT L2 TOMEDN 17 ikl & RO
BRI - HIECTH 2 LIRS 220N ALRE RERIC B R 7R R AR 0 IR L REE L
T EEFEETHLIEND, AIELTOESOMBOR L LTl H 2 &
EL, 62X THDL DD, FDOIEHFEARR 2K 340~380 FF L #EE L TW
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5 ASEEE AL 2NE2E 3,000 FEMIC 5 [ERELZEEZLNTEY, Hax D
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RN, FE o, EIEHERED OFARBIE OREE ) D, =R CTHERR S 4L 5 Ik HERE
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DTHLHPENEHWT 5 Z LILTERY,

HUE TR AT FCHEE AT Tl BIEHEREY OFAERE R 6 51 30 FER DI A
R TEEE (BERME (17 Hi28)) 1L 7~40%, BT MS. 8 FRELL L &FF
LTS, ZOMBFEVELBEL CWDAEENHLIHETHY, 17 it
ALOHIEN D 380~400 FREFBL TWNDEEX LD, FHHRAME
(#1340~380 ) #EZBETH LUBEMENREVWEEZEZOND EFHMEL TV 5, =
2L, BEORERLRNOIL, FERIORAEMMBIZITA 100~800 F L IXHHE N
%5 A ASVEEIR VO Tl ARG IO R HE O BRI O AL T, & F R
B DB LIC T CHEEBT 5 L) RMBLEETZ 508, BEICEFD
LORBERMENBE L EIFHLATH NI &, 20 X9 R
RHE (RACH T R UAAOBERMEORELBETHZ LIXTE R
WS, FEROMBE O - BAMREIIRHTHS LFHHL TV 5,

Lol B FRILE D S AbEE B @5 OO B ARMREIN O Cld, Eik i
FEWERIIN S 12~13 HERROEE & 1611 FOBEE =[REER H 5 W T 17 Hito
ER SR SN, BEBBAKN3I~4HETHY, BIIREOEEOREND
FAEFERZE L TWDHZ &b, HKT7 7 AOEEOFKANTE L TWDIRI
D EEZOND, WIHEETHEEPLT LLHEKRZ TADEETHD &
IR S 72003 BAEHG R R OBEI A B E 2. &R 7 7 A DB & 72

FIREMEZ & X T B R 2 a2 2 L A #EUTH 5,
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3. ERKVSADME - ZFETIL

3—1. BEICEELI-MIYVSRADBEXRE
FWE N7 7 OERMEET AUErES (NBA, 2012) Tik, BALHLG RS
HIE, 2010 F£F U #IE, 2004 FA~ [ THIFE & Vo 72 RO E K 72 BB DO fFT
HHEOREND, M9V 7 AOMBET VOREEZLLTO X 5 ITEHE LT,
EARD TS S T EBOFHMEIT 1. 2MPa, M ICEEIREZE AN Z 7~
Bl 2. 2MPa  (CEEE GIEERZE 2 5V 2 fEIX 0. TMPa) TH D,

R IS, EER TR OFE TR0 8O 2FEU oY &0 TR
R0 B0 EALRIE R I R C I EE T I o RS R VAN
&S %,

TRV AOFEIZEWD N T 7R (B D WITEERYY) OfFEIL, &
WHIRR A FAE ST D FREMED & 2 FEI T, EIEWE OFE TR &0 4 1%
BEOTRVED BRIV LR58065,

< TRI VI oEEIL. EEEO 20%RET, 20T 1~2EFTH

éo
- BRI N0 I8 OmAEIL, FALHG AR IR T £FmEOR 5 %
Th b,

SERIS I T &2 DWW T, Murotani et al. (2013) Tid, M9 7 T ADH#IE
BEDATr—U 7B LTEY, 2ORF—Y  FXNOHET 5 &Y
JEAE T &I, 1.6MPa TH D (X 3-1),

7, HEMREMZEHEEARIZ L 5 & BARMEE - THBERV T, 100 4
RELTOMY R LERTEET D M8 7 T 2D L— MEER#IEIZ S LT,
M9 7 T AT L— EEERMEN T BHED W TI3R 340~380 FERfE. H
AUETEI O TIEH 550~600 EMFECTHRAEL TS, ZNHIEIM8 Y 7 ADER
WEOHA 7 NVDEIZ NI T T AOMBED A— —P A T VNEFEETDHLETD
A — =Y A 7 LETFIL (K3-2) THBAINS,

722 L, EREEWICESSMHENLIL, M9 7 7 AOBERMETH>TH
ZDOFEHET—E T BBIZEZHRER S 2 Z LR En b, %< OFER
HEPEINTWDLEE N7 7V OBERMEBEOWIICENTH, Milg~7 7
BOWOHEIIEREIFR U LS ICHRAET O TIEARL, BBEO TR0 FEk ) R
BT LT D Z & T, EEl, SR AT NE T 2 RN R ST
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% (HEEF, 2003), HAMEE - TEEERWVIZEBWTHREECHEDL T IZ 5K
WRbsrtEZOND

3—2. MBI TRWVWCETEIRRKY SRADERMEETILOEAA

2011 £ 9 A 28 HIZAREI Nz, FREIKSFHE TRIALHIT R HE 2 2
AL U7 HEE - IR IC BT 2 EMfE S ) |E Tk, 4%, #E - H o8
EEITHOICHI->TL, THOLWDLAREMELBE LR KT 7 AOE KR HIE -
BERERFT L TN RETHD] EanNTERY, £, MTEEHE, BEFICES
EME LR AR EEPRENICHE L 2D E R RIAENEHZETH-ThH,
o) R HEHE - BEARETOILENDH D LIRS TS L
ZAHTHD,

FEVE 7 7 OERHEE T VETS (W, 2012) CTlX, 20O X5 eEXIT
FEOX | WAHRE IR TES . ZORAERFIIIRHATH 508, BETITER
RREEAELTOTEEE LT, MIEN T Z7IRWVWTRAEL 9 DRKT T ADER
WrEET L2t Lz, ZOBRFNIBWT.EmEN T 7IhWOMETRA LS
EOBERDORE S ZTMT H720OERNEREL D, Ll ZOHIBTIE,
HXEEOERHIMOHIRIZHRD LEETHL OO, HEOE I 2707
DITITERHI o Cldlew, fids, EEHERBYE OB FR e iEIC L v | B
DREBESCHEFEORE SGEBRFT LI ENAREE DN, ZNHERHTE
W, RS COEEHRBDIC LY | 6 THERTE TOEMORAEBRITEE X
NOD, ENEFNOEEOE I ZFMT 22 LT TERnole, 20D, KT
DOBHIREEL D LI, RO LBV | Bl N7 7V ORFRIREZHEE L7 (4 3-
35

O H R > fE Sk

FEIE 7 70 b & )@ oAbl £ COEIRICER E

@E\WMAlOFEE (~Z 7 sl

- EMTEE . L — MEREOEZ 10km LIFEO K

CEEMTESL L — MERBEOES 10kn 205 b7 TEhE TOMERE, B

TR E D B MEA S & - R ETER E L CERE

TRV MBI D FE I

TRER IR IR BN SN ATREH 30kn 1 HZH LD &0V
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JER U, MBI BN TA L T DR VRO FEIRICEEE
@R 7a {fI] o> FE I
B AL SRS ANCHER L, UM N T s it AaA A7 )
g7 L— MR L 7R L BRI ER E

FEETRO BRI, BB T VIRV TRAETIRKRY T AOMBOER
e L, BENBOEREEWEDT XY EDO R —1 > FHNZE SN TR
R BEEFHE L, 2L T, 2004 FEA~ R THIE, 2010 TV HiE, HiLHF
KR & Vo TR OB R 72 HEOMITEH O EIC K-S x| BkE
DFHTRYED 2MELULEOT RV EO TRTRVIE] OmEEE 2RO 20%I2
BELT, £, 7L — MEROES 10kn 205 b7 7 E TOERWEEIKIZ DWW
T, REB AR T 2 AREMEITN VDY, mWVEREE A S 72 DT RREME O & 5 aEl (M
WHIEE ] DA T DN ) & LT, RIR_EI I nlckE<
TROAREELRHD BRIV #RETLHZ L& L, BRI o
REIL, [RTR_0E o b7 7EillcES Z & & LT,

B, INb TRI0E] & TBRITDE OERKY EETRD
) L OBEFICE WX, BALENE SN T D70 OFHEREE 2 E L
7o (X 3-4, 3-5),

3—3. BABE - TEEERAVWICETIRKI SRADERMBETILOERA
1) BREEREEEEKRY 5 XDFEOUEHE

KFEFET L — F O BRFNEG T ~OILHIABRIZ LY | B OB O #E
(ARG -/ NERIHE TR S B ARRHE A~ L e . B ARVEE g IR o F A
DUHR CT BUHEICHER L T A F v VY EEETELTVD,

ZOIFFIZRWVIFER WV OEROF T, @ERMNOEFRFOMEE T, ’
LG KELE P HIEE (M9, 0) AA%A L7z, ZOHIEIL, K7 7 ADHMET,
FRIZRE 2T RYBUTEWRMFOEBICH Y . Y., Z OB THRRZ 7 A0
HENFORAET L AEEMEIIBO TRWEE X LN (K 3-6),

A TR B ALIEE O KRR IS B 1 2 EEHRE OGN G, Bk
6 THEM TR O KX REKIL, AFE O ALHEEO B & 3T LA O 78
B CIE 12~13 AT H DV NE 17 AT A L2k (1611 EEE =Rk o
AIREME DR SN TV D) TH Y | ALE D+ ST 0 BARETFIZNT TO
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TR T 12~13 RS DV T 17 HICRELEBEE THD EEZ LN
% (X 3-7),

a FRIRILE O B ARUREIR U Tl BRHEEDE RO 12~13 AL OB
& 1611 FFEOBERE ZMEEE H DT 17 OB ENHEZRE I TS, b
DFAEMBELKI 3 ~4A FHETHY . BEIZHREDOBEEDORAEN O 4 HERKiE
LTWLHZEnb, mRI7 T ADEBEDOFEANTB L TWDLRRICH D &P
bbb,

Fio, FBBIR DRERO T BHEER O TIX, 12~13 il o) & 17 fitid
DEHFE L OMBAI3~A4EFETHY, 17 HAAOERE S ORKBEEM A% %
He, mRITAOERDOFEAENGE L TWDHRIICH DL LB X BND,

¥, HUEFRAEM ZEHEEAE X, T BUEEL VL O HUERIEE O R HIFHE T, 17
HALOHEN S 380~400 FRRERZB L TWD EEXONLT2, FHRAEM
fm (F9 340~380 ) #BET 2 &, BERMEOKAOTEELSEWEE X
b b LML T\ D

INBD T ENS, BRI SR O B AU IS O HUE K OEEIR X 0
& HR O T BUHER VOB Tl &K7 7 ADEEOFANTHE L TV D
AIREMEDS & < L BR 7 T ADHIE « BRI T DB SR 2 it 5 2 L Al
BIThsb, 2D, KRFETIE, TNHHERICBIT AHRKZ 7 ADHE -
B OWREET VERETT o2 L& L (K3-8),

7k, BRERICB W T, @ERUBEOBEIZE W T, EEHEEDEIC L
FAENEDENTNDHEZATHY ., ZOEBKICBITOHRKT 7 AOHE - #
BIZONWTORmFHE, ZhOAEDEREFF O L LT 5,

2) BEEBYICKDIREKRY 5 ADREME T TILOKE
N7 7 OERHMEET VOMRFHIB W T, BEICHELZEEOR
X SERFT A DOEEN TS TRNWE kﬁ% RRK7 T ADOMBOMEE
BRI A RET LT, WiEEE & TRV EDOR 7 — Y > 7] BALHG K
FEMHUEICHK T 2 RT RO E BRI XV IRICEKIT 2T X0 28F0BR4
BEL, K7 T AOEEWRETT VARG LT,
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DREFT O LT R | BERBRBOWEERE O A — U v ZANCES
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— 75 T, HUEREMEHEEART L, BERRAEOW I COlRE 3 THEMOE
T HERE ) B ORI S OB GRS . AL G KIEEEr HE & [RIRRE O
ER7Z2ERIT, 550~600 FHBTOEFEAL TWD EFEHHL TWD, it
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&Lk 3 TR EOEBEHEM OREERN O, ZOMICEAELERKRY 7
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AFRRNOIBEDOIRETIX, &KZ 7 AORFHTHLE/RIBE 6 THEMIZ
D HEEHEY OB RFAEINTEY , ZOHBIZB T, &KZ 7 AD
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FEOBRFIICHE LI EEICRE REENMET 2/ 2> (K 3-9), filx
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FHUE OB E N B D & Fl 2 3 bEEE ISR N H 2558 TH el
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Ll Uiz, 22T, BB OBEBAE M RICREF LT Ve [ HAREE (=5
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