# 1€ W

AnERmEE iz TIERINE
CiTsRRit S TRAFmE T F-Y7: >0
BESFHE T="NUBHM

zata X TFEHEe

ittE ERE 4 &

=0 4 4 & K o



WATBRI G TN E 0 ME b A5 HH
PAGERE B AHHH

X T2 iE

iy ERkKk gE

It =



AA G R TR ERHESL N E4F, GG BUFA R £ ZITH T 1,
BOITHBEIFRTA KB ER, REFERNERER R, @il
A4, BEEF LT AR TR R R RO, BT R AR,
B G R AT BR AR RO T R, SR A A ISR o A () SR BRI o,
B EHPURBT TS, I G f R TR B 3T T 250t

AASRA “ENE-N - MRS, GE Skl TR SRR
77 AT R, X H TS BRSBTS A B AR SRR . A
BERI1E A DA TR SR ER 2 A EFER A, WAfE RS MR

mE & 7

iR TGRS HZHA.

B BERSE (CIP) #iE

R TR, FRYeHm#E. —Jba: B, 2018.6
(CKITRBEU S TEEMBEVRFEM - HEFEFEE “+=01" N

KIE)

ISBN 978-7-03-055881-7

I @

IL. Of-+- @F- L ORI V. V21174

o [ R A 50 CIR $d@ B (2017) 58 305538 5

’ﬁ'&%‘*%: # AR TR RETF
TALEP &) . Feenl / HEat. &

A 5 % KB R
LRI 16 8

MEBCARS: 100717
hitp: //www.sciencep.com

i B EUR 84299 5 18 &) ERR
Bl AL RAT BB S
*
20184F 6 A% — KR FFA. 787X1092 1/16
2018 4F 6 ASE—WKEPR  EPFK: 151/4
FH: 350 000
Effr: 56.00 T

i B SRR (Al A, BRAL S TT A%



| RS TRAERMELRNMN

BEEE: BELE & K

f: Bam#y

Bl £ £: kPR ®mAk BER

E R (RELZEHF)
EirE EEY XEA LAT
XA EEA REER FSR
BRC3C BRER W A
AEE RS



N B F

KATRERARRRENZE TR, RAARFREENETFEMERRE, RAK
KRETHOEETR, Hit, WITSEERAAMARERTHRGH2EERMA, |
THREARCHRARNRBNEEZGFE . TR0 OBARR TR, MERERAR
A T 2 AN RAT AR AT R AT N, RAT AW S PR R RS, 7 B i
FHZHER, AT RERME TR, TR RN TR AHEE TR R
WRARKKRETARRE, WEMRMMR, TAHRE ERRRE.

MR MZM RN TR S TE. TENERIERSL, URZETHMES
TR NEWAD LA FHE K E A 22RO KAE, UM ATR SR & 5 T & A ANA
IR HAR, FRERRTH AT O B, AERESR T A TR, &
KPR rF2 £ BRE QTSRS PN, ERETRILITFIFE 2 ENIRE
IR EEAEE, CRAEREFERL.

R, MEHFEFUENAERN, A —PEERR. 5. Lk, BiF
“PURL—A” B35, INPRHEE LR AA B TR 2015 5, {LHEREBN T “TLH L
ENAEETE (D 7, BEEMZEMRKEN TR E TR, TRAENDEILR
MNEVLTRAE T B (A ), AR EBBERAABEFREN T HE 1, FetbRHl,
E IR “ TR S TRAERMELRIIEM” RETOERNEX.

ZRFIEA R R AT R B BRI AT AR R, R TSR BRI
ZLaNBRSAREARTENSE S, RUBMREMZEMRKER TR TE. TEY
FRNENL “HESMENRERDL EEETEE. RHTEKER” 5 t.

T BRI EM RO R E AT RV R B, ROV R E TRAT AR BRI A [
B EE TR [N, A EARFRRIEMRHEREL, EF2ENEE.

U
2016 %8 H



Inf

H

WK R TRREMBE S EZMERKEZ —, LIERNSEWBEIRFISFRA+2EH,
I ONES B A 454 . 2 SRR KIS N R G2 Br g, 1F A AE 4 b b i XU fir 3
B L5 [ XSO ) A H A3 5, pl R SO BRI A A TR BR R 2k H 28 5 IR AT
M RTE o

S5 R LFE A — [T AR LR G5 o XA 80 SO, ) 22, R IR E e
PR, ZHET AR RSB RREZ —, R TRRSE S TRRIT 2 B AR
IR, RN RGP EITFeM, SR EAR TR WERERE WL IEMIERE
—, SR TR TRFREARTESWA BT BETE+a B,

AH UL MR TREERHESE S 14k, SEMMBEERIEERFR T, B0 THEIFHGN
BEHREMBER, REFERNERERZIHF, APXH “Hib-NH-RG” M40, 4
E LB TREXTERMH 57 AT IR, #0b AR H AT S HTXR SA SSHF 7 N & R E 40
PSR APBRETHMERET, DOKRIR, aIHEEERAOMFEEBEY . BEABK
P2, BEHEW LT @A N TR K DL, PRI KRS ACRR T, B ARS8
HAF RURIVE R, B4R S50 RO S0 AT I SR B A 7 v2s, 1B ST R T, b &t
RS T AT At

P 7 E. B 1 ENFERFNAKBFELAES, UREHXNTIRER EERNE. IR
TrEMERER B 3R 2 MR KRG TR R AR SRR 53 MRS HR TR
HEAEW: B4 BENAE R A ST H vk, A IS L TREER fEE
K S B G5 KRN R BE AR S FAR OCEE S 2 6 BERIZE 7 ENHE TSN TR
SUEHE AR T i IR S AR A S T AR, 7 E R () (7] B i N 356 43 5 B
NHEG .. HREASHANPE, £EH, HASERK SR KRG G, HRE
I 8 B L TR R 2 XU S5 56 =8 e AL

KAEE YR B M B AU K 2450 R TR BN, FBA SR — B A& 8 X TR 5%
IR BCE TAER [ R A TR X LA DGR R L, MR TRAIFENHES
B R TR -

ABERELEDRE T A REREE BRABARER. TR EER
HEMIZRMTSERFENRSAE . RN BRI EE R TR, g E.
RE RO, RIE. ME. T, RER. BRI RERMKRBEN KD XFHFESHELY,
EARERAMLFRAZEGHTIRE TEZER/OENL. EEEMNENUMET, &8
A LS B AL W, TR RN 200 R

S K AR ST R BRI (973 3H&I, 2014CB046200). EE BRAI¥EEE
FrefEmE (5171101042), EE BARIEREST EWE (U1733129), EXK BARRIFEEE
SHEREEESTH (51208254), FEIE L ERIFEES (2013M530255. 2015T80551).



iy gEH T RS

LIS BRBIF RS FHERS (BK20160083 ). LA HARRI RS HFERS (BK2012390)
VL AE L EREES (1202006B) MBS ZER), RS R R AUB IR K AREE L
W34 i B B

HTEEKFER, Hhmsc AreFE s, E & AN L TUIRIE, FREIMLMEIE.

W&
2017 4E 11 A



MHF y
BIE
B 1 B o e e 1
1.1 mmgqgﬁ/g ................................................................................................................ 1
Bl BRI crenvesnrooasmsssommmnmmanssiim s in mssmases on oo s oo S o 17 ST S b RV B4 SAEE5 1
S i By - 2 T T T T TP P P PR PP PP P TP PP TP RIS RO POO 2
1.2 E%Nﬁ% .................................................................................................................... 2
0 =3 0 S PO 3
T P om0 5 ST A 3 ST 3
123 TR AR cocxmuosamsmussmsorsiumsessanss soss vovssissti s oA it § 15413004 08 TSR VA TSRS AR 5
124 JBFE R - rereermmemmee e s s s e 5
12,5 Bk errereroemse i issss s bR AR bR bR b 7
| T ) = =T e T e T S P e TP PP IR 7
{1 ) R~ - O P IO TSP TR PPP O 7
132 BTSSR vvsssnmussonsssonsconsomassnatsusnavasssonsuns o0 snon s 0L s S0 AR S AV SO SRS VRO SR o IR RO ARS 7
14 mﬁggmmﬁ;ﬂq .......................................................................................................... 13
141 BRI DEZR covveeeseeessesssssssssssstess s st sstsss s s s bs bR AR bbb bR 13
T G R T IE rnemsootuonmmysremss conorsuons conasnoha s Tona vasana s ko i A S oSS S 13
1.5 %WNIE .................................................................................................................. 16
15,1 BHFGT PR -werrerereseressntras e iessies s s R b 16
15,2 TTEST AT T ovesens semrmeonmsaemsies seorisna rimsemsmix e sasin e <o s i a3 s s SR € R R A RSSO 60 17
15,3 BEBIIR R sveverereresemsusmimsrsuotsnasstassmnssssms shue s tars osve s s oasvins b us S s SS s NS S S b S S S 19
E‘i‘%ﬂ .................................................................................................................................. 20
ﬁzﬁ quﬁ,gm%-& ....................................................................................................... 21
B TR TE TG covorsrsemerseneyerssimsaarisusprssicoss s conevssisnsegpes onians SN R H S RSSO SR SRS 21
22 S[Ziﬁlmjgi]@ .................................................................................................................. 22
D21 IR g s cummsnsumnasm s asn i sk an e A0 Y T S ST U AL B YA SH RN N S R 22
I (P — o3
203 BB oot e 24
2.3 B UG T ovvereensrosusssnsorumasunsansmorsunsinmmentsssrnsnconsstonsasssisssnt seosesassassssersensssssunsssasrinsassss 25
DAY R omase s s e ey e 4 RS SR NS ST 25
PR TN ¢ 17 (R—————— YA A K N A O S AN A0 A A RS A AT P AR YA D HS SIS 26

233 jz%;;{[‘ ....................................................................................................................................... 26



svie S T RS

2.4 E{ﬁ%ﬂﬁﬁﬁ .................................................................................................................. 27
D1 B BRI < onsvnivensuuonthsnssunnoras chossoso o seuebusshsshs s snssss s b4 4 sasoshs oo iabA0bs ok e s biahasions Sha st IR LIRS AN A 27
DA.D SEYEHEIR < ovsersrosssosion asmsioisnasss sostor Sissnn s sissoiae a5y Sorana oy s ey ¥ RS IS TS S0 NS TSRSV R SONEESSBEREYS 28

25 ?ﬁﬁ{ﬁfﬁﬁ‘@& .............................................................................................................. 29
2.5, 1 BB «veever et e e 30
2.5.2  FBUEBISE RUBE orrorersusesommsiuonyonsersssunesusue iorssasmutusnssssssspstasas 1608 K810 s ashosisnsasesssasssshasssaassussasisess 31
0.5.3  FEITRT I BEGHE oocovocssmsnsissammasisesrassinse s iusesosssivator suibedo o ousnsvivuen 6o sureEasst shas b ases it us ooV eRORS o4 T oR SRR s 32
D54 ZE[HJAHIERE vorrererersssesssssssessessiessns s st e ab s s bR R R 33
D55 [REIRUEJE eonvresmesunrmmonssusnsvensasssasas sexssosss sonsssesons s ssess st s msensse e o4 Sas T e s S SES S S SE e" 34

2.6 AS[E)H RS BE B A BRAE oo 34
D61 FBAP I weonoomemsmpmnesmimssssnan sy scunss s e oon Sy TN VSOSN8 35
o R 7 L T 37

27 NE%%{%E .............................................................................................................. 38
DT L BTG «enersversernssunensssesecusounassnasusn onmsnsns s s soea s o1 cxse 560 w8 24482 415 S AR S T 39
.72 FETBIETE FRIRL cvswremn iouevoianessssnss s ousoss i a5 ashas 43038 543400030 0ve kS AT 61T M TSN RN R AT 1S 39
R BB 5 Iy - L — 41
DA BEIPIGRRT v visrssmmmimsivionsisiisissenssnoasinatiniunnsascnmsnssossansssnsssstasasntasasstsssasst st stsassntssssrantansasasassens 41

E\%ﬁlﬁ .................................................................................................................................. 44

%35 Q*M]MIEEEEH%H}R ................................................................................................... 45

3.1 ?Wﬁ]ﬁ%&ﬁﬂ .......................................................................................................... 45
BAL B AR P TR conmnasasevsancersssontsentrusans ese 50 esea oeas SHOSS U110 85E1 SR ARG AR SR EEOAS SR VRO B U TR 45
312 BB BRI oo rreresse st b e 45
303 2 BRI YRR - oroee reressuommessninsensonescns esassavacsrassssessssus s i ovstos s oS AT S s e S 49

32 Iﬁmﬁf{b%ﬂﬂ .............................................................................................................. 52
B9.1 DS sveusorsrons suvsmess von s oot ees 50 S S R VR B TR VMBS VA SR TR A TS TSSO 52
302 BHHLITTE 70 ranaausastsnssutsnssseastsnsdisanosunaatstansanssontanosatssonsessssssssassaginsesesnstessnssssntas snssaraarossgasssranss 55
323 B EAR B BEMLIRE - +wrrorrereerersserrssmsses s ess s s s 58
324 B HEBE R R BEHIIRR v coorereesmsssamsostssmimus s sanss s sassasss sorssssmsssasssrus vt ssosmssovasrssserssgavesssess 61

33 Eﬁﬁijj%égﬁﬂj .............................................................................................................. 62
33,1 TRAETERBIR soseronsavorsvansnsiss vosnusns vsnsvntes soss saiarasds s rmdh mETF oo Sr NN AR PPV FTS STR VSR e e picent 62
3.3.2  TRAKIBZNFIR - veeveeemerememmesmres sttt 64
T QIR k7 31 i o T —— 65
338 TR TTEEFE A TR o rerensrotsuovsisnonossresnasssonssssonssssssnncssastassssastssssasasiessgasins 1s8as8s sohin st nasis sisnsis 66

3.4 %Wﬁmﬁéﬁ?ﬂﬁfﬁiﬁ ........................................................................................... 68
34,1  BERIERLAEIRER roreesminiinimmssisinnssinsisenssresasassassrsesstisasspasssssssssataratsesssenasssintonsasasasensesasen 68
34,2 BERTBEFEAR --rveeerrerererer et s 69
3.4:3  BEN T SRR T A dh orsvorsrarensorsessssansnsnunsss suusennonsransusssans s ssssas ees s5e st men PO AR R A AR S 71
344 P EARHETER IR AR oo somvmsrncsinssovsusinsss st sssasussavssyiosnnspagasnsy foasenssms yisedHS YRR RA IS TS W o e AR AR SRS 76

345 B U] e SRl I TR B - oo sveussmusmsucusmonsinansos sasassvovss soissavsbinsaoav s oA S T A VR A VTR RN SRS 77



H S * vii -

JHZE T o 77
% 4 E ggmmﬁﬁ ................................................................................................................... 78
4.1 S{Zi@ﬂ,ﬁﬁ .................................................................................................................. 78
410 DR ERIIE AR IS o erermerrsasmenemsoras mssusrosssassmssrosvesrourasessossasvestas s iasssissorsesubi siisssashassass s otis 78
412 PR ot s A 80
I i 86
B0 WESZEEABISEE +erserserseresseesessaseeessssssesssssssssimssssssssssssssssssssssssasasssassasas s s s s e R 86
422 Eﬂiﬁﬁ'ﬁ% ............................................................................................................................... 88
823 PUTHETHEEA voruvnessassersuornsion s ssissisissutsessssssossoss 68 Hanisna st ssivssiss ohessdon sasess s s shaias s s asa s b sniien 90
A4  DEITAE TR cooson trsssssss s easasn ook oo sss oo wes s o N e b oY AV NS ST NN 84 T st 93
43 *&{Emﬁﬁx ................................................................................................................ 04
430 BEPRGIATIETH scnoscorstsrsrearassrsrissrenssronssusessnastiarssasaconsrivorsnrans issensronsses eriosssosss s rarsestanssans i mssstsessis 94
AS3 BRI omos oot es s DR cacue o ooy i e Iy gl b 97
433 JRIETEARANAR -vvoreriorsmnncuomnssoosiseisnsssbosstiorerss sossasssssssmio sast ssseisrsaes sasisissnsssiisnsssassissasssstusinisasassns 99
B34 DBIAEIIE vovvseressstuissasssnsns r00630as 170 so8a 40101 shsusms se s s s s s b e SRR asas et aRetates seserassA SRS bR e RS OR 1 e e SRR RS 101
83,5 FETHHRRUBHELR ovorsirerseresarsrssssaiverssnossaarasssssssunsntssssaseassasscrisass ssasenasassmsensssssssesansassssormsasnasenans 102
436 TBAEBTEBEE «vooocmmresmisesmemspnssiusnusonsassnsass 1ossesssssorassssscrnp siassiasssies ashasn sasssos dsssansisaseassais 103
4.4 ﬁ{gﬂ]%*ﬁ— .................................................................................................................... 105
A4 BEAP] 1 semsciusnaasnsssniassnsassnonsins uvonios sivs onsiossvussa s vaiis iV a0 Ao ¥omav N IA SR Y A7 POV e SRS S 105
A4 B ¥ eoriioiinnsuieaninsoitariuinmsisi isms isisyse sensstss it shassenst nsssnsasnssirissnssntsssnssssasssssssssssessansssnsssneresses 112
E‘%—ﬂ ................................................................................................................................ 118
% 5 ﬁ ggmm;&,ﬁ ................................................................................................................. 119
5.1 %ﬁmﬁ&ﬂ ................................................................................................................ 119
5.1.1 BRI G S BRI i cissssssvivivsernsonkvussbnssiskss srusannsnstrensasgassarnsinsasssssassssotersnissrinassenaras 119
512 REERS) GRBHELTU - eorseeriresscoereaomsemmncsniosustsnrassasessvsuamnssensas s ssa varesasessssas s dosssasmssssusssnasnessosns 122
52 ﬂﬁﬁﬁ] .................................................................................................................... 124
SO0 JRIEIRTY coononseossronorsussusuanssnsionsonsasssnsasssonsaonsns asnssisnsins 58 sashsnssns atssasos iseisbas sovaspsasyinssssn sbersssasia 124
5.2.2  AFEAIHT AT I srossseruersustorsuariossussonssssisosasiasssseiosniasnssorssosninsssivuasasasavas ionnsasiasivastorasoiasssssssnssssssnios 124
5.3 MBI - <-xocemromsrssnvasrssssnsmsevnssnsasasyimssnranonspsnsens nnstssnsomsapens SEossnsamsosnsus ssaywasyent s i 124
531 SRR ZRB - ovevererrreeerrerrsrsesmstnssrs ettt s bt ns 125
530  BUEBREI winesvivenseeusarsorsersasssmmisesensssssnssensaessessosesunssessmessionsbos aossesseiss i swsssaogas s s sesssstyis 126
53.3 TP BRI R M T s e ninssacssssnssonsssasuonsonsraisssnstnssissssissssessrssononsastosssuionsass onasevansisasasassovasors 127
54 *ﬁﬂﬁgjﬂ%ﬁ;ﬁ{ﬁ ........................................................................................................ 130
541 JRBHFEARAPFE vorvrerrrreesiemniss st R RS RR R b 131
543 BSEIEE csisasssmssss srsis fhonsm s e s e S S G TS SR AT TS 131
5.4.3  APHT I  roeeersevninssasnn snininise o etssonanss sensntionisnssstasasas st soss s ashariisessasetsas bekeiabansoss sesnhokas tetesiassastanis 133
55 Qﬁﬁﬁ] .................................................................................................................... 134
581 DHLZEwreoviorsassoissseiassvssuisionssn asiss fussssesesiagstsasssussansionos stasasagssussesantassans e bossansas asarsensissssep sasuessasertoee 135



* viii » g T %S

56 %m%mﬁﬁ" .......................................................................................................... 139
5.6.1  FEACHE S - ooveseereses ot s 139
5.62 FHEL T HE oottt s s s s s 139
§.6.3 - JA SR wvossvosessovasnsa ravssvsssavissivspiseinss oss sasevasioe i FERsVARR HAHY S5 A oAV A ORS00 144

57 J}Lﬁzﬁ#ﬁ* .................................................................................................................. 145
571 B FT I covoerressmesostmmsttis s s s S R s s 145
5172 BB AJHT oo oosonssussrnonsssnssssssissnssaninniatsinsesns ssiensnsusss ossnsnssensshonss b45ehansssasis s ssrhaTR SRSV o R B aF TSR0 ES TS 147

}53;%@ ................................................................................................................................ 149

R N SRR e——— 150

6.1 m{ﬁﬁﬂlﬁﬁt%ﬁ?ﬂ. ................................................................................................ 150
6.1.1  JRIFFERASHIFR --wverrerererrsreresseissnism e s s 150
T B T 151
6.1.3 SRV R FE B wovecrsesonsinmonssionsusiunsossunsstnensss et ns o a0 000080 R 00000000 SE SR RSB S 153

6.2 *ﬁ'fu'ﬁﬁlfb\ ................................................................................................................ 154
6.2.1  FRHABLAEIU] coevevorervssererssensmmmmsissssisesstnies st om bbb s e s s s s s 154
6.22 FELLBFEMARE woovsisrosssisssossssinasasssnians S S 155
623 FEAIRIGBBLIITGE -+ vevreremeromreremsssse sttt sttt sa s e s s s s 157

6.3  KIAIRIGTE A S IRUIG AL veerrresne e 159
6.3.1  JRIFPUEEBES veovreerrsssermsmmmmets s in s sttt st s s e e 159
B30 A BRI .o csvcn s e caonss o oasms s s e Kaeex e g xS A s s s 161

6.4 @ﬁﬁ@mﬁﬁgﬁ .................................................................................................... 162
6.4.1 BT RIFIRIG T LG FIIER «oovevreormsomimnmesrmmisson st st e s 162
L B 7. 61 ] TR 163
643 TR 7RI onsvrsssoersssnsiossroqvasesseveario v ekssrasurossFomenssoshssssos axisesereata insasis s oran ibonss s v 164
644 ETRMERUTRIRIG ovrererresonnserssssssnansossssrnsasssssisrstsas sonsssmnsasaossssensmansshssashssinsssarsiss s sssasassusssasss 166

6.5 BB B g T oevee e 168
65.1 IR RESTICTER FH R v rve resessnsensrssnsinsnssstesksinn ssakssasssioesyssates seous bovaLsswssiss N TAH AR 168
652 HEEEBBINIAAREIIGY FEIRIG - rvoveerrerevesssrorsesmasisssimiesss s st s st s e 171
6.5.3 BB ENBAMETUTRIRIG rvevvererversmsssrrimmani i 174

,ﬁﬁé‘i’iﬂ ................................................................................................................................ 177

T T E G R IR oottt Yormerens 178

71 L‘l‘ﬁﬂlﬁﬂﬁ%%ﬁﬂj ................................................................................................ 178
710 HEIAREH AT SRR < veeveemersrsermmss s b e 178
FU2 BB BRI AT ovevvsrsosaosssanuossunnssstoasaosasssssss ons esss ssesens 54soANesaL4s IV SORN AR ERESSY KsAR 144 179

72 ﬁﬁﬁﬁ{gﬁwﬁ%&%ﬂ*ﬁﬂ ................................................................................. 183
T2 BERUTTEEALE --oereserrorrerereesessormnsinensnssnsesiuts s ssnasavsiessaassasssss asserssnssnsssisiinanssissasssasniamssssansassion 183
7.2.2 RANS BEITRET AP rorereresresesmsrsisisisn sttt s s s st s s sa s s s s s 186
923  BEBUEIRE RIS TN cevorsesmsorsssommsommesmmasssmsusssmsseossrvussessems ssssaranssisravessaseasanresoeisninsassisdossossonssn 193

7.3 PR R AP A oo 194



T3 L PR R A TR I oo oreemes s e 194

732 BRI IELE R TG +revererirsnaisiontsscsstonseriuitsstemsiosseves ssuasivereasaonins iensessstisssemsssint oius sessassvessssinssns 194

733 %Eg;&%@@%&tg .......................................................................................................... 195

TAL PN TR I TR e <reonecomcaremsznapuomponenasvamsrmersnasmssans ams o s Sons S g A3 S A S 196

7.4 Jﬂ.ﬁ*%ﬁ"—?*fﬁ&ﬁ ................................................................................................ 197
TAL TR BT vrovvesssmsssssmssssstss s st s tasi s s s s s s s 197

T42  HEBIBCRIEBLIE +-vvrrerremmssrossssssnsssssisssasissassssessasssasssssssssssssssssasssss sasssstsesssssssnssssssssnssssssssnss 200

43 BEBRARETS ER LIRS vvvereorsermencomsrecssseiavassommsmmmmarasesesdsesion s amsmias S acashsnssasssmssbinasnbms i 202

75 ﬁ‘@]ﬁ‘ﬁ .................................................................................................................... 205
751 KT PAATHL covsrovsosemrssususiasnuroscaonsusinsnorsustisnsnsisnsessuss sasinsntoisas assassasiar ssnnisssasiessissasasss ssnstesssons 205

T.5.2  ABFGIRBIGF cwevvevveemsonsssuorsansisnasiesrioisisnseisivessns iosnansnssins soaseesisosssvssdasiass iivinsionsisovesaissossise soiasssonss 209
E‘%g@ ................................................................................................................................ 212
g%;‘cm .................................................................................................................................... 213
Mis% A %@ﬂ:ﬁi??ﬁi‘]’tt .............................................................................................. 216
I ﬂﬁ%ﬂ;@%ﬂ ...................................................................................................................... 216

11 ﬁﬁmﬁ ...................................................................................................................... 220

TIL AT R v e ver s e 220

IV m#&}:ﬁ ...................................................................................................................... 222
MiEB FEEAMEAERAKFERGESEIRTEEI Y oo 225
I mﬁi .............................................................................................................................. 225

T, R T B vorererremsesms e rms e e 226

I myﬁjﬁ.;é ...................................................................................................................... 226

IV, TIRGLATH -+ vevereveesrmssassnsnusossssasonssnsarsonsssnsensiasmussissinsssssesssssussssnsmssssiosesssssnssins s assmssssvsses 226

W R R AR PR A IR < <svom v omremmes s il g s e B ot B8 RS SR 297



F1E %

i

“AIn—RERK, TRAMBIETT”, REARKEEBHXK. EinfRlfibiid AR
FRGH TG RRE ? K5 @RS A A AR ? T e MBOKFR A LE? B
I IR AR HE S T S5 R K CARE X B s AR P AR R R . AT A 43 XU A4
& BRDE. REEKREFMRNLEMKER, RASHRTREOEZEFAAR. PFRITEN
FRURRE, EREXNGHRTRENMRAEEI TR, A58 5 3 it

e e B e Bl e
~- o.—'-n-h.?-—-—lg.n.' - —— -
S T e e )

111 REEE

MR H WS RE—F BRILR, & di ek b & 45 BT 852 1 K PR AR AT IR AN R T
TR . FEARERRGREMX, KBEMAK, BRNEK, MEMASBEZNARS. &
B fEmgRnX, KE®BEMAAN. BEIEE, iimX@EZ2aiEDd, BEK. X
P A B S RA REMU X 2 (0] MR BE 22 5, TERR T PRALZ M) U BRE, 2 UBKFIES)

HUER B A 22 S K P Ia 3l A (6] f9 B g e i 1R 7, 3 0 (AR 8RS0 1 A
B, MCEERSMA NS . BRSNS AR A, RS M ) B, K
SRMRLEHREREGFEERANER.

BeAh, EHE R RIS SEAEIR R TERE B2 A TG B S, 1L G 70 U (1 23 28
IS Ly 0 B R S8 42 A RGO, B AT L b ) R R R A XU /s« 1 T R B IR A
AR PR PR fe] 0 SR B 2 3 A R B9

FEWL X B R S R, R A R () B Rl S AR 9 25 R, B T) i P R ER L
Bk A M RER LK, I 1-1 BioR. T ARG, BEE TS L7 R
MR, M b MR A S B i B, A A S s A Fe iR
2. WA, LR R AL LU R BER 2R, e Ot FRA LS . sesh, AFE
(T SN R AR, T AR, DK R XSS AR AR (K B

w7 .
¥ : FETARE 13 A,

B 1-1 2 UL R TE K



- LM R TR

w112 RO%E%E

— A, AR U b T S TR BOAE B P AE S TR, R AEIK A R 18 NS,
BAR 0%, BKH 17 K. MHASKRIEZEBRLA, XESL, WKL ERIEL, EE
DL IR SRR 7= R T (R R

EHT, 8 B A S5 R 43 775 2 R R AR AR A XA R st CHg) T A 1 S i 2 B 761
SEM, 3Laroh 13 ARER . FESRREHE KRR FRRI M 12 HU LRGSR 17 4.
Hrp, 12 G RERGEE R 32.7~36.9m/s, 13 £k 37.0~41.4m/s, 14 Zik 41.5~46.1nvs, 15 2%
H1 46.2~509m/s, 16 &K 51.0~56.0m/s, 17 K 56.1~61.2m/s. #* 1-1 A THATERM
RITH% .

®1-1 RAHELR

B e JRGH/ (m/s) it it bt T 4 2 MR B TR
0 TR 0.0~0.2 HE L e
1 A 03~15 HH7R R (815 A7
2 B 1.6~3.3 A R /U AT
3 TR, 3.4~54 HEME R FT | e T T
4 AR 5.5~7.9 Wik /Nl AR
5 R 8.0~10.7 NRRIE PR TR
6 R 10.8~13.8 A R O P
7 R 13.9~17.1 ST H A i e R e %
8 PN 17.2~20.7 8 R AR
9 TR 20.8~24.4 N R TR R %5
10 AR 24.5~28.4 PR A VR T R
11 -3 28.5~32.6 BT KR Phh 4 BKIR
12 B 32.7~36.9 ¥ b HERIER
13 BRCEER 37.0~414 BB K HRER
14 AR 41.5-~46.1 BB K BIREX
15 HARAER 46.2~50.9 RESR K HHRIER
16 BRI R 51.0~56.0 Bl SRR K HRIBR
17 RERER 56.1~61.2 HEBR K HHRIER

e ARATHRGEE IR () 10 10m b REE .

S s ok o LIS i

H TR RN B RS A7 BRI EARE M, RRIEF W0 F —Fm A B ]
W, BEARARE), WERBNERMET. E8%T, BRE ERE. UESRRES
RERMKREINREMRARSIARG. Bl KRE. &E. . AU AENEES,
WRBHH B RARS.



B} %

il

+ 3.

FEREARGHARENZRTEE (EKRZEE) AfFEEmR. REEAMT R (&
FREFEIREE) . ZFRNE GEEIEACERE A LA EKBIETTX, R EERT LA %K
SrepEIMCR . JKF REEFE 400km B BRI K RERSE, MAE 4~400km BIhF RERS, /D
F dkm M R/NRERS. £ 1-2 AHA¥FE Fujita (1986) 44 H HtE HHE AR B RS R4
K ROBE 55 it [A] ROBE AR AEAE, 7K ROBEBR K B RS R GE % F) et i) B o th it .

F 12 WHEKMEAEXRSAZEHNKFERESHERE

RERS% 7K R E/km fiF ] R E B K RGE/(m/s)
AU 500~2 000 3~15d 55
A 500~2 000 3~7d 25
RAE 500~~2 000 3~15d 10
B 300~1 000 1~3d 15
JEPR 300~2 000 1~7d 90
Pt 300~1 500 3~15d 33
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