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LI B O 2 SICRFN L CT7 v EHIEFZOHMBEB L TCETBY, TvEHOF
RO BN TE T,
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KL TWS ZERRARE LTERE L HATHIWE(=aR— NOERE BIEEL 375 [Hi-
TRURBBRIEBUR ] DIRE SN GERE WS, 1994). T 0th, =R — b BRIICFES
THIDOFHMRD H 6, FILT v ELEZETHRERG LR XU TR 7HE
VN To RELDYEEE CTTERK S 41 2 A TEME SRS & 3 00 1o b (T B 2 H AT Bk & L C 1996 4F
(ZIXIE A RS R BR B RR - (IR R EI e v 2 — L0 TGS~ =27 /1)
2, F7, 1998 IS ITIEEE IS RS/~ oK — NN WG X0 THE#EY & i
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X E B mE B REEMEO HREA T —F 0 7 7 —72 0 O HREA N R
T EOFE - B - EE 3% AR BTfTIhTE L.

o LT v EHHEADTZO ORI AIL, DR 2 ORI SV THER
ENTEERN, BLEMTH L7 ~EEHERTIECOWTE, TSGR ST~
FHOEMN R ORIEZ ED T TidR<, B2 TENRERZINTND &I
SVNTV. ZodT, Y — Mo X b7 ~EgHdEME] OFH, 2002 ; &% - &, 2003)
IXEOHEFEME S 2 A FORWT v BHIERIEORNLZ HIEL THE S NTZHOTHY, #F
TS — FRREBI 10 FEICOIEVZE LT ~EH 2R L TV DERTIETHS. ATk
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TP ERORAEFEO—RIZID ANSN5 7 E L THAETIIRE 36 FTD T ~ T
ﬁﬁ@_@%SMTwéGMﬂi(%)2mm ZOFICE, FROERTFEL 1000m2 %
B 2 LR KR 22 ) 6 & 5 (K1l - 08, 2005). AL, iy — ML 7~
FEERIE] FAWTT ~E0 B AMICHEE L C7 ~EHIEREZIT > TRIER T IEDOH 2
PEZRGET D & & biT, 7T~ EHERICE WO TREFICRE 273 7= 0 O ki o 5 15
DR E X DORFEEITo T2, T L TCT v EHENRIBR LG COT ~ 5 HAZRL, ik
BN AFAET D7 ~ B % FEICER LI RICOW TR 5D TH S.
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KGO ZR 1. 2. 1 1R T. AfwmSCid4a 6 ETHR SN S.

Bl ETIE, B L THIEON R E B OWTRRS & LB, Kig Lo AR
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%2 BT, MEIPONERL T vELREREEMT S0, ETET~vEOEIER
LT B ORRALEME, BURICOWTER TS, 2 LTk, EhEndbied, EaShik
LGHIEEAERHDNITONTIERKRE T ~EH2H84AT25 2 EAHERNE, O FER
s~ b AT 2 2 ENAREE B 2, KB ZMRFRILOWEE LTRY LiFs. 20
BT, T~ELOBFAELHET HI2IE, BEIC E@;ﬁﬁ%%*?v%%ﬁﬁftfmt
DN D ENEELER, RRBICB T L7 vELORIBROKETFEZHME LT R
(&5, 2005) %R~ %

%03 ETIE, MEFEAT~EHEREBEL, DO REBICEM ATRER ik L LTS
Stz Y — b Lk GFH, 19982 oW Tk 5 & & $ 12, LTI CTEEA
BRECTHLEMT 5L TOMOERLT ~EF OB W IFIEIC O N THRRS., £ LT,
KRR Z < U0 S i W B A T o0 SRR i M 0 C 50 U 74K F > — b & O 72 SRR KO
R REGEABR (5 H, 2002 ; 418 « #F, 2003122\ T, &E% 10 Fr B L5 T ~E
DR - EBROEHNERAEIC L VAL LEAT ~ SR TIEO RIS
WTRT.

%4 ETH, EEL T EBGEREERT D510, 7~ EHEROx Gk O & fE
FMhaTORR L CEREZRET HIMNEND D LB 2, 3RTEERHEEZ AV
T~ G RE O FEEZ B L, T~ ek g Fi L2 R RS UK X 25
AU CRRGE L2 R (% - &, 2003122V Tk 5.



%5 ETIE, DO TUIAL TELEMPFE L2, BETIIRFEORRE R LI VK
U 7ok 2 kP8, ERGE ORI TIEZ @A L CEMERA®E L, £ ETHMY—
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2.1 Bk

T ~ERE, WIREORFBRICAEET DREEORE Y Th LT v ENFREZ AL
S THD. TERE, R2Z1LIIRLEEIICKILT 3 >0iE2A LT\ 5HER
54, 2004). 77205, 1 OWREAERBROPTY v EAKB L OO Lo E RIS
L0 —=WAEEEITY, M LT v B3 EREHZE L CTRRIEEEE XA DLW
ERERIEETHD. £72, 2L OREL T OMO/INEMWINE £ 5 AW SR OHERRE,
IHEF D ERERE, B LRSI T 2EREL I ax vEO/NEY), £ L TOMans
72 5 B S A HERF 3 2 AEMILIEHERE, Ao I BRI EIN AL 2 1R L3 2 PEDN G Mk
REE W o o AEMOIIFHREN 2 DHTHY, IBITE, TYEDOEFICHED FKEHOWIL
R LT BER AR O W Eh 2 K L TR E O LR 2 R 2 KB bigRe, 7~ &
FR P TEEZRY KO D Z LI LD IEEREERE, B ROBRITHK IS FlE R
UG T DBRBEIEAL - HEFAERED O DIRERBHERED 3 D THD. T 9 LISk &M
WA AT 27 vE51E, KELOFHRAELED T, KL< BREEL LOEREBRORAIC
fRed CHEREE ZR-LTND.

x2.1.1 7IEGOHEEDH GREE, 2004)

HEED 4R LEI

—REE BERUVIDELIZEFTISMERER, KEALOXDIRILF—
EEZEIRNT—ELTHRDEBENFATEZIARYORICEAET 5 —REEE

==

4] o La| 1Tj
MR RIRAE SR MERER BELETYERSRSNTENARERY, SN E—_R—as

(EYMBEL X ITEYIRE) CRRICEIEEDREALGE I >TEEHRICHAKYZE
e D T, TITEREREELT, ARLEDRREEEEXZS.

ENSREDE | SORTEDYCRAOLABH, RIS, BBLLTARSND. TOD,
£ | e BB BB H EWEMET DAL,
O | PRRERME | EHE HRAOBAREL TORMBMIEHD
% [pnpems | ELEMBECAHT SEREE SN (GICE 7IHEE) 0, R
# SRR | BYRAOEYLE, KRESOHLLD.
Y Emsmse | BEOBENGE £ EREE) L ARREECRE A HEOERRELLS.
BERE, COLBHL, BRELOBR Chs CEREBKRUERT
KESEME | DORIR-RET S,
- FELLEBGKORBEST, BENEEBECARE LD,
s BEHAQ R LRAABASORONERESE, EF T EEBRIMLEHL
R | BREECEE | L) ERERELSEE WAT ABBLEMHL DECTROMIEHL
T3,
i - LRERRIC, BEOR EBABKORDEMAS LY, BBRIEHERE
T M | ABREND.
B EEROB, KADSBRALBTAALBEERBARERIRT HELLI, 15
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LILRRD, ZORFERRBICEBEWTEERERT vEL Y, @SEREREMLAIN LN E
BEFE 2N D SR, EEEAICIIHENIIC L - T, EMENICIKEEIC X 5B E
DIETICE > T, BETIETOHEBRE LLBL LTS,

ZHOLERIMOL L, TYEHOBENLEEND &L HIC, HAEBOKKE R EDE(L
LSRR 2 B AESEL HFRO—2 L LTH T v EHOERPIY Z T o Tnd (K
PR PR A HEE SRR, 2004 5 RRUB FAEREESEE, 2011). £2°C, KETIE, EEIOE
B 7~k e £ 57012, £TET7~TDOEEN & T~ EBHORALEMEIZOW
THEHT L. 2L C, TYEROFBAEELRFTHITMEEICED LS REGFICT LM
FHELTCWEONEIEEL T, ZoWlRKIcBIT 27~ HHEOFAMEE2G5 2 L NEE
EBZT, RRBEBNCT ~ELHOFROKR T ZHEL, 5%OKKE T ~ELE2 T4
LCWL 72t A3 2 & 2B 7o R (8% 5, 20051220\ Tk %,

2B, MR s Lo KB, & 21,2277 X 9 I2KE S 1450km2 TH - T,

B D 1380km2 £ 0 00K E V. LM LARND, KES-10mELE O /K EFEIL, HARE
ﬁé*ﬁ@SW;méﬁé3mmmf&é@ XL, KIREOZNIEEKED 10%TH 5
140km2 THEE DO L3I b2, £7o, ZKBOIHOH 5 —2Th HHEE DK
fEIE 2342km2, ZKEEA-10m LA O /K HFEIL 620 km? TARAKEIZKT 2FE1E 29% T
b DL, EARmE st R, 20110). 20 L5 kwgiﬁa@%@%@
B L C-10m LR OKE AR RN Z & DFFRT, Z4ud, beb EERWKERICAEFTT S
T ENEBAREREBESIRN EEERL TS, Lrb, rikdbX91C kwg@
T <N ﬁ%ﬁ&@i%®§<#@%4TEﬂT%é®f,kW@T??%%%ﬁE
THZIEFNW Db DOEGEZ BT IMLERHDLEEZEZOND. LIZR->T, RIRETT~
THAEBAET D Z ENHRNE, ZOFEITMIEE~bEHT 52 LR ZE X b,
THLIZ L LY, I TIEHRRBA BRGSO E LTRY EFeb0THS.

x2.1.2 =ZXREEoBE(ELRERTEMAERS, 2011)

KBRE RRE R
JKE EHEkm?) 1,450 1,380 2,342
-10mELZKE EmiEGKkm?) 140(10%) 360(31%) 620(29%)
-20m LELE K E miEG(km?) 740(53%) 730(63%) 1,340(63%)
18 57 E#&(km?; $20.8~H3.3) 85 157 79

MRBRE - fSisimirLldL, BARBERLIR DB
RRE . R+ BRE-EHRF 5Lt
FHEL  SEMREB-BXFEFRMELUL (ZAMEEET)
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e bt & R CROOBEIEREY TH 5 7 ~Tix, F0DEIXhHT THREBWRGER) D e
\AEREZ A1, BAfE - REEL, M2 itd @& 2.2, 1), JH Sl I3iE o g
\ZHEET D B DRIAC T THRIET S, mi)I1(2002)12 LA, shifkidi EfoiER X
UM T2 FHSEARNLMIEL TEAB L, Bk DK ITHTT2 e H AR CEERR) 2 TRk
T 5. AFEEICER SN RBRIINENOYEICOT TEE PR S, Rk 720,
2RSS 5. FEFEOAETRIIAE LiRET 5. —F, B T RAEIRCRER) 1T E ]

[CIEDREAIDATE « ik LERR 28 LTEEABL, ICHOZENMNE L TR
HELTWD. SHICHEDINR002IE, 7~ ELOBEFEIE ARSCHRAOB NG, KRR
20~10CITIE T4 % 10~3 HEHITH F RO K 284k & fliF DI I L DR H
L, FEREMIOND ok - 83 - mEME L, KE 10~20C~1H 3% 3~6 AHZ
PSR DN TRk, TR ARl » Fo SV 5 BRAE - A EEH, KIRS 26C a2 % 6~9 HEH AL
fFE & BERENBDT 5B EHL TV,

FEK
=B H
7H~9AH
FIFH (22°cLl k)
1H~2A
" (15~12°C)
i/ G
. ; - — J. - J,
¥
%sfﬁk
B

1 R
2R~6A
(12~21°C)

*i(iﬁlEHE)
3ﬁ ~6H ﬁ/ﬁk
(13~21°C)
R ER
10A~2H

(22~13°C)
X221 PIEDEFROKEF - #) U/ T+—5 1421, 2007)



2.3 TIYEGORIFH

TYELGORAEZBIELTT v ERAMEICER L TV DI, mEFEENR < E%E
DRWT v ELERIEZEBEL, 7TvEOABICHE LB CEETILERDH L. T~
FGIERR T EIZ DV TR 22 Bt 21T - 721 5 (1988)1%, 7~ 45 D s E L HE & L C,
FH L7222 &, SRR FIEED 15Ly/day(BE/m2day) Ll ETH 5 Z &, M2 shigiLim
H2~3em LT THY, HRTH 10cm UL L2 B0 2 &, [KEIEG M THhit T2
&, WEKDHE D 17~34% DFHTH D Z &, 8 HOFHPKIEN 28CLUL T TH D Z &,
BIEOEFRMN VN2 &, FEFIFIEETOT =T RERBEN 1000 M LLE, V
NEOWTIIFFICBET 2MER RN L, 7l ERmLT05.

£, T~EBHOENEMIC OV THIN002) b RO TEH 2 207 TV 52, HicK
231 "T XD ICEORBEOMRIZ R L TND.

jllt_, = >3E/m2/day
X =GRy, FEADEL)

<10cm/day B <2-3cm/day
(RFBIZITEIZRE)

F B FHLGWL

K B <28 CLIT(ATEH)

E B ®BLLJAIRE

B X ESIERFRE

BERgY LaL

FEIE >100uM NH-NER)

N B 5 >17

2.3.1 FIEDAEFIELLRESEHE @I, 2002)



IHIZ, ALBABNXT v ELEERT HERD, MRWIROWG RN & EE Sl & h
%ﬁﬂ T L7c A ET D HEFIEOMLEEZER L, %@iﬁﬁiwkw T ~E
BIRFICOWTHE L TWD. Z2OHTHILSQA98NDIE, 7~ ELDMEFMRITI > THr
Jk T 2HNREZ A6ND 2 Enb, FRIEMPRNC 2 DOEFRABFETLEL,
HCIOE A RICH BT 2 E0M S, FUCIIRBEICEET LI - it o7 o
MIThHOEEMLE. 2L T, FMOAFRMII OV CTHRMFAAR RS, ik T
v F FICBHE L7 7 ~ B0 mIRIRIC 22 5 & JEE ) B VeI 2 52 T3 % 2 & & Rl
L, EHEZEIC LT 10cm FRENT v EDRMOEBIRRTHD 2 LA SN L.
FIOKBERIC X DMETTIE, 7~ 5o BARRR 2 3l 5 DIC > — LV X5 v AR
BELLTHETHLZ EarL, AFRAE L TULP=0.08 ZIEL TNDH. ZOY—L R
Ba Wi T < EI5OBIELE D% b2 OWFTE 72 S, BEGE R A ERSE Y I A - 5
FHA RT 4 o (Gh ARG, 2003), WO BRFENC 7 v 7 8 3 B (E
AR EE B RS WD BRFAET —X 0 F U —, 2003)R°7 ~ B HIRFEN A
RTA L OKBEFF -G~V J 74 —F 4 21, 200072 EDHA K74 ETHERD EiFbh
TW5.



2.4 7IESOHRK

HARDIR I I 55 RS 2 3 O 7o B L O ~ 5 0OBURIE, BREEE (2004)
(XD &, 19914ER R T HARDIRFHIZHAFT 58 O/ I13201,212ha TH D, 5
BSENEE T & 5 /KE20m UL Ok i fE 59 3,088,000ha DEH6.6% CThH H. ZDZ LI,
MEEL B IR BRI O 2 —EO#PHIC LVEBT TE RV EE2ERLTWD. FicT
~ EIRKEEmME TCOFERNEOWIEIRO A TEBFE TEL0DT, ZOAEFHBEANBR D
LB, FOWHRITHNSCTH E Vol NARRELZEREZ T L2000, TvEDA
BHEGRKERPEBELZ -2 LIIRGICHESND LEER TV 5.

F 7o, BRETEHAR A RBRE R A A Q9D L D &, 1978 H19914E DI, H
AR e DO ERG R G 13207,615hany 5.201,212ha~ & 1341 ©6,403ha’3{HiE L 7= = & A3EH
SMNNCENTEY, 7~ B8 @GR & 51OV T, 1978F051,541han 51991
HF.0049,464ha~ & 2,07Thad{HIR L7 & STV 5 (FR2.4.1). 7T ~ELOMERERE? KX
WOIE, BEELE, =, HREEEILe S ThH(FR2.4.2), 2O LIEEGOMERBIRRE,
SR POBEBRENELZDLLOTHY, MICIIKEEE R EOEBREOELZR S A
LENTND.

S BT, BREDTH SR A SRR B IR A LA A (199720012 L 5 &, BE i A 1
142,459ha, 7 ~ TS OHFEIL25,843ha bl /R I T W5, HARIGHA & F5EIHA CTITHEET
FENRRR D20, 2D OFREZEMICET 5 2 LTl chnb oo, KEKRELT
T~ E G OEGOMEEPAFENTND Z LRI TV 5 EREEE, 2004).
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#=2.4.1

RFRS &OHRRSHEE (RRE, 2004)

SIS D4 HFEB(a):a sHRmE & (ha):b JHIREEER (%)
(1991 FEBF ) (19785 ~19914) (b/(a+b))

TIES 49,464 2,077 4.0
HSES 85,682 2,315 2.6
=k 35,724 507 1.4
TS E 64,483 1,687 2.5
Jh A5 31,381 1,550 47
T Y5 19,024 1,388 6.8
TAY-TA /)5 9,109 489 5.1
ZDfth 21,009 403 1.9

&2.4.2 KRRMBEHOT TEHOERKRGRES, 2004)

" BE7IEH(ha):a HiREE(ha):b SHIB L (%)
! (1991 £EBF 1) (19784 ~19914F) (b/(a+b))
(e 6,862 369 5.1
=g 390 169 30.2
B 8 10 44 81.5
REHEE A 974 57 55
BEE L 176 218 55.3
RE 2 77 97.5
INEILFS 4,091 16 0.4
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2.5 KBREIZETHTIESZDEE

2.5.1 [FLBIZ
200443 T KB R EHEME TR IC BV TRIGE FHAETEN B 2N HRE S, KRIRIEHEAD
T DKERERESRE L Tar 7#IEY L — MZ K DKRESEERSC AN LHRAINEE

AEEER 7 O 4 OFEREER « EFEFEBRPITONIAD TS B2 0E, KRS A HEE S,
2005).

ZOKRBRETAEDO—FRE L TT ~ELOREENPZET b, KB MARHEE - T
W5 CREIRTE FAEHERESE, 2005 ; 4% 5, 2005) 2%, 7~ T4 HAT DR ARG

BETHILITEELRBRETHD. Hlx1E, FH O REREE EATTEO/REL T
~EDOEFRBREZME LB, EOWMREOREZID A2 nbIiE, [ZOWRIZIET v EIX
WnhoTe, TENERTDHEHEOERERRNEINDIOTIE RV ? | EEbizZ &N
HDH. LNLRnb, BUEOEBNEREICIZIALER, £ L THA IR EN#E S
n,w”@mﬁiﬂ&ik%<ﬁﬁofmé L7cino> T, MR & OB EIAITSLE
T%éﬂ,?v%% ERUIZARMED H D AR ZRAINT 2 HRO—2L LT, FrLuKE

WCEELEEbDLEEZLND.

T, KIRBIZBWTTvEHEHAEL TV ZEEQHEIC, MOTTvELNK
Biits o> & OWRIIZ A L, KRIGE DR OEME L HICED LT v ELNEEL T
WolehEHRE L. 2L T, ABOKRRBTT v EHEZHAEL T ootz F
2 & MBI MR (EE S, 2006)I2 OV TIHR~S.
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2.5.2 ABEENBLUAE

(1) BEFR

BNEHIE b OMRIRCHIER, fize G B2 IUE, WERE+2 2 & T, RIREH SO
FERREAb 2 4R L7z,

(2 7Y EH

WENDBIEICE D KRRBIRFEOT ~EHOSMICE LT, KI5 R OKPERLR
DEWHE, Tz, KIRBHFOBEBBESE~e TV U7 %2Ed 5L &b, CHEE
R Lo, INE LI KBRGBICRIT 57 ~ B OELEH—HAR2. 0. NWIRT. 2k, &K
2.5 NWIR LA iARLEIT, 7~ Eh &Gt 2 U Tl LR LEHEDOR R ThH
D, ZZTIEINLOFMNE 7 ~THIET 5 AR EOHMmH L CHEM L.

#&2.5.1 RKREIZEITEH7IEGRABLHE &
RITHF FATHE M4

1967 | BFNBKEREREZSR | BFRBICHEITSRSEORNK

1973 | KBRFFK 2 S ER IS MRF46EE  KIRFF/KERAERISE RBE

1974 | EAERERKEHZERT HFNBOES —BH46FDORIK—

F2EBEARBEREERFE
FiR-BG- Y IJESRAERES
BEBERSHE
BFREEREBEES S MARRE RSN H—

1979 | EER

1979 | AR R KEH KRR

1979 | KBRFF/KEEAER S RRFIS2FE KR KERBRSEERS
1992 | KBRFF/KEFRERS TR2EE KRFKERBRSSERKRS

BARBARREREERFE

1904 | IR FT YRR E
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2.5.3 BEHFEOEE

(1) BH:ALLET

HIVE LR O KBRB S BT s R, AR, 3@, KF) e ET)TRAT O35 0 735 03 A b4
PEDT=ODOFMBIE L THONTHONTE . F2, BB LM E IO RIKHE, Sk
2120y, HSTHLOANEiEk Th IR S L <IFKEDERWIDIRICER T by, HSTH
AR TZN D B L 72 ClE ik O ER’ - 7. BREICEV 186 THITHRME L 724
IRE DU I IR FERE AN 7 <, RIS ERN TP AT % & e e < STz (H 42
BT EE T B AR PR ST, 2004) 2 E D b, EIEEASIES o T2 2 & 3SR &
no.

(2) BA&~BBFN304E (1955)

BIEREIY, KIERHR, Z L CHFIS0FELIATE COMENIL, KEOWE#RIED - DI KA
b3 2 A XIS U 72 PiB A & TERMOMRO 7O TH Y, BIR304-(1897) D KBk #E,
BTG 394-(1906) DA A P D AAES THAE T(P L, 199ITHEVy, ZU 5 EAEEEO N T 6
Nz, LU s, Z OB AR E ) CRBUR 2 IR O R IT 5 i 2 S 7220
Sl —flE LT, BEf94-(1934) FIFT D KBS O (G55 X AR Ze AR 3)
b EATHVERR U7 KBRE O & SR 2 2. 5. TWZRT. ZHUZ K5 &m0 R IR,
BREEOMAWICBH AR EH D WVIETHEPTH D & & biT, T ORERITIETHENT S RS
No. LinLenin, ZivsEEBHELSN O KBS IR RIS IZK IR m LA O HfHk 23 A 23 - C
WHDNRBDHBEND. Z 9 LIZIRIUE, EhDIFE - THTAS64E(1903) FIAT D KR DO (55
B X IR ZEAS RS ) T b iR C & 7.

X2.5.1 BRFOELRDOKRZDEFREFRR
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(3) HAFA304E (1955) ~BR7#E
%ﬁmEEQ%WMﬁ%E%MHiF%m%%%me&h&%MTwéiam,%
T304 (1955)EH N & ORRPEE I, FJE - JLRITHFHE T, I FEEBOISI S KBIBIZED BT,
2. 5. 2iC [E L HFRBEIEAT D 1/50,000 HIFE X 2> HAVERL L 72 KIRBINF (R EZ <) O
SEHOEE AT, K, BB OR UEED, B 520 FEOWRFERNLROI-ED
BUCHZ N TONEREZ R LTS, B, KFOFEKRLES KL WOIERRE T
MBI S TNDD, ZIUELZ ORI 19830FE R OBEEAFE O - 2 L TR L= 72
DTHD. Fi, FRITIZ1989F DB ERRZEME O X 5 IC—#7T —Z NRE L TV DHHE
bbb, K25 212 LE, BERI4249-(1967) £ TITH T 205 KB, SRAKHEEE TOIRWFLFH
T, S LIZHEEOFESCRERE T 6 ISR L ORI O 72 DI HENL TR EM X T
5. &5, BRB2EA9TT NG R THENISHED T, RERTHR—FT7A4 7 K
NPT AT R Wolo KBBEN TR S i, KUF i ik © B e [E RS 2= 9k 5
& ZOxtFCTHNL T THOI.

£72, BB EE(1959), H2R A RE1961) 7 & O KMBRIC & 5 miieE %2 %1 T,
ZOEL LTOE#ELEH SN TS, 20k H1c, RS04 (1955) LA O I
D3 X & 354 0 M FEhl S AV 7 HRNT & MBI K o T, KRBIRBERE O &G 1356 £ 72
{7potz.

I, BB TERICA - TH B b, BN IIE B & KBRS B fx O F- ik ic & TR,
R OB RS HHN A ED D, 2k v, BEOKKEBICIZTA»T o
SRFREIIFR L7, IRFOEGBIAERWIREETH D.
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(a) ERFNRDH-MRFNL25F (b) FBFN424-BEFN524F

(c) BR#I52 F-FMTE (d) FRTE-TRI F
X2.5.2 KRZERFOEIMDEE
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2.5.4 PREBOLEE

(1) HAFA304E (1955) LARI

KEEBMR DA B I EBBRELE~O e 7 U > 7 & % I L= 5 R, BERM304ELLIET O
KIBIZIE, ULTOWRICT LR LR TE T

< RIS DR

- JH IR

o JEMR SHL S5 ML X Rl i ek

o RIRRF 5 e i o (UL o~ v A0 o ~ S5 T ~ T

KB s A TG cOr 7Y o ZHETIE, satieoT7 <€ BE)ITRICh-> CE
BLTELELTCWDIOTIEARL, BBzBWTHAEALTWEEDZ L THoT=. T LT,
WEF224E(194NE D 7 ~ B D I F I O AR OB R & L TR2.5. 32 rEn-. K
2.5. 30 RT LI, T EIITWIRICEN D MAFTE OWIN & BREORICH D % A4 R 7 —
NTEAL, FMETE O TS TH LARWAKRLIRICLEL L W2t L Th
%.

R 4R
FIYEDEEESH TIEDEBEHEHE
HWL, ) - 7 D ‘f””
LWL, P =)
A
7 CHORERETR)  mapey)

X2.5.3 BH2Z2FZADT7IEDEFTRR
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ZOTEDOEFTRNIIL, BIFTRMEEMFELE A TE I EZO THE 28 A THRM O
AEHIX TIE, THIRCHA IS AN, WM & EEORIAEIEIC/ZR Y, TO®RMECT
TENEEL TV, | EDOFEEFRI—ThD. LLns, RKIEIEEIOEHE O R
FE TR T ~EldZehrolc. MOLBONT/NSWENS, HFERETITON TE MR X
Wa BTN, FMOFIZZARESIEN A TNDDIXIRTZZ En7Zewn. JEHEEL T
L. ZoZ i, EETHLEET, 196 XL TFOGICE TR E b AT 5.

NS 2 AT

Pl U~ RO AL 3 ) P A A B T 1 = 8L =+ =T = - DU
WFE~L—H /B b A,

KIE 7 BRI W= VR — R U 23 Uik RS = ok
JEWFIT U X T fv =AW g g S BT Y | KIS ST A
Ul g U R/ MElT Fe 2 R Ml T =Y Lo b
FLL BT U HAKEANRT JeE S Y |

Z ORI S, KEKSM(Z)~12m(L) OWREIIHFI T, T4 AR F U THO#H
BREAELTWZZ ERb2d. 0B, smPIEAOEGIZT v ENEF LTS Lot
7200,

B XY, RIREBRESTIERAOTNNSHE SN D ENEL<, £-+07kEk
PEELZZ EDDLT~EDABREDMEINTEY, ERICT~ELHFELE. Ly
L2235, I, WALC X DEDR L Qi EIE 3 G2 BT 250 ClL, 7<ENR
EHE L CEBERT 52 L3/, AN S & B & D& T,
WOINDSBE, T DFEBEA AR LI ffik & 22 5720, MR NEE L CT ~THNERK
INboEEBEZLNS.

RO TV THRAEN D, BF804E(1955) LLRT O KRB TR ClE, IRERAk ¢k
RN, MEEHERRZE LT EGIIIRE LT v~ BN bolct Ex bhb.
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(2) ERFO304F (1955) LARE

BEFI304-(1955) LLRITIC
FEEROIRNT, B
TEAE(1989) DFIZ R,
~ R~~~ HBICE DR FEEITETHDITHN, JhbYERE

IR L CTWho 7z,

KIRBOZAFTTHOLNIT v EIL, BRFOEH-JLKIC
R ORER, LHIPKICK 2KEDE(IZLY,
K2.5. 2L 0D &I

(oW PR tlA)
A FI304-(1955) ~ ik
Z, BEFs0ERIZITHR
DT~ BT LT,

F7o, NI EITORWINETTYH, KBRIC X 5 SEgiEN» S A, FE-MPEEFD
72 DELHER S,

=i IR S LTV o 72,

/\“'-'J‘

baY==SE

KBRS e 5 I

BHERAEILL, T~EENRHEERLIZEOe T ) iR E25T.

S bl

I, ZORHOTEHHEEDL 5 —ODFK E L TKE

N> TED B O TRIFEE IR 2 #F 7 & OREEY 1 aiik
X, ZORGEIRECHE R EEER LTI,

TOEALIC L b 72 5 B

DIRTFRZETOND. b REME, BRICEDREPHEONYTONTT v ELR TR

HET2£T,

FLNBERICHAETHZ LITH L o TV 5.

T < EHD

A RLEROM R Z LU TIRT. ok, AaARLEkIC

b5,

a) BBFI404EE (1965)
KBRIF O IR A T D G NHEKPERR S ks, 1967).

LERNITRIE BRI T OT =508 5 578,

(= N K EEBR R ik s, 1967) (K2.5.4(a)).

2 &S HETHlhall

KEDOEALT R OOLEHEDRTICEID TERNBI LIEDZ L THD.
SR TCAE(1989) LI 1IN R OHIN NS, T~ ENAEBT CEXABRENISIZHI L, 7~
P T O IVIED - D b BEFI307 B 406E Z 570 5 T, 41025 Wi LT

BT D LUT OF R I E E i 4F T

ELRW

1965

Ba

1971 "E

1977 "E

1992

ks

2004

\E

S i s
e e e
RIS RS RS
BRETAS BEEAR FHETRE
ARETER RRETER
ﬁ
REETE
EEGIL
TR FEGE K EEG e K F AT A
d (R4 (G2
{ﬁflcj A {ﬁflqy ﬁ {ﬁflqy ﬁ
(a) RRFN40EF (b) BBFN46% (c) BBFN52% (d) FEmR4E (e) FRK16%
K2.5.4 REERFHOT7TES
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b) FBFN464F & (1971)

RERF O FRA A R OB K PERRBR Y, 1973 K AuiE, B2.5. 51277 & 9 I KIKFEH D
B & BRI R T ~ AR O LN TV, FEEREO T ~ E5IXE 854
(1960) LARMZIX K 12 % FTIZ A3 LT D 7~ B350k LBOR LT 7e s, DIt s L7z,
Yt LI HE A X 404 (1965)HH & TIXEIRIZH =0, R BIZERL L TV, 8BS
RSP Z T LFLR SN T WA, Fiz, EHEN TIEEM40FEHIZKEGE & Ebivs
JRANZ KWK L, /NE R S BFISSAFEEE - & 358 L TIRFI40FE TR Lz L& T
5.

—J5, EEFEANITRE S R OB BN CILER, BAITHIEO T < 53N 8 TE
ENTEY, DFNES =T ~EBBMAEOTIRN A LS LTSN TV D (F5 797X K PE
fFFERT, 1974) (2. 5.4 (b)).

c) BBFN524E /& (1977)

KRIFOFIE TIL, KT FIZET7 ~EHIEGERO HT, IR L 7= RIS KERER Y,
1979).

LERANO T ~ EGITRE G EO LT TR L, BARTKRE, WART ARG
S OWNEAD THA L T H R, 1979) (R2.5.4(c)).

d) ERR24E B (1990) ~ F R4S FE (1992)

ZOFH K FITIET = EHITFE O L TWO W CRIRF K ERERY, 1992).

LR ORI B BRI - 72 7 ~ T RITHRA TR, HAHEER, WATAARTHS
DEREET BARRFER, 1994), FE6FICITIn S OMNI N TON - o OEA T KA L O
HWROT ~E5ITHEE L 72 (R2. 5. 4(d)).

KRRZE
@ 7TItEEE) %
@ 7PIES ()

HIEER
. . B AMD200m
RimEREE (=&Y ZE L)

R /V5200m KRI~5m .
FEIEED \ g o
IKiF1~6m ST
ZEHEN
NERET K% (RBR1404)
EHS30m o ot P rrET
KFEI~10mY @ P\ &, s
SHK(FBR40E) P
gLy ¢ KR et

i
i

X2.5.5 KBRAFREBEDT TS BBL6E) (KIRF/KERES 1973)
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Q) HRE

RIRIE I KON N OKE 2 UE 4~ <, HER534-(1978) I Wi = NVEBR Bi Ik A R Ry
EENGE S, RS EL S 720, BEF554(1980)70 B A E - 7= CODRREHLHI & IEK B
a2 R, Fa8HF(1996)ICITH UKk CODRERFINHIE SN TE . Zhick v, K
DBV FE TR 2 12 Tlidd 2 DB 27~ LORBRT « A AKIBOKE ST — % _—2R), 5%
T 57 ~vELOBRERENND L2127 TETWD. AR ARSARRR (K7 & O N
DT ~EGL, BENGEA~ERESEIE L, FR16FE3H RFOFHA TIIR 7 & DIREIC
Bo THR2ZkmIZDOTE > TT~ERHAELTWNDLEDZETHD (rBEELITIHEHR
FE). Fio, TEBIIEBE L E SO RIRE T T, BT RIRHEICHAEL T
% DFERR S LT 5D (KB, 2004).

INFEE OHRNT & PR iR ° TR MM OERRZ T Tk, BRREORBEOZDIZAT
WL S R 6 5 AL R PR P [E R 22 et e D 0 A< 9 Z o Uil e YT &N D K D ic7z
ofc. FLTC, ZORMATIET v ENBEOREGVEE LB X Hivd. 200311 H 123
FONEM LI HHRAE T, MBS REENTT v EOMNERA LN Z &b,
PRI ER SN A THIRICT < ERNEFT L TWAH b0 L HifF S 7= (2. 5.4 ().
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2.5.5 KBREIZHEITH7 T EHZERD A RS

T EEMBEICEFE LD, BETIHZEAEHEKRL TLE 2 RRKEREICEND
T, TELEHETLIHIREEZD.

FP, KERENKE LETEENE S TT~ENETTREICEL-ZELT, B
T~ ENENFET D Z & 2T 5. KRIKGEIIE PRI BRI D O3/ SRR HF-IC
o TR FT 5 HEEREN S RS, 1989 ; it - EF, 1995). L7z23-> T, HfF
DT ~ELHN LS Z ZORBBEERT 5 BRO NIRRT TREBICEFRMEE LT
HILTHHEDOTHD. ERNIBHQ008)1E, KBEIZIIT 550D OUFBRNIROBE) 2 ] &
T D78, SWITIRENGHRE & W TR ORL BB I 2 L—3 g & FE L T
H. THICE DL, RIRBANOATH G S 7RSI 5L B FREE o Ll i B ©
KIBEWNIZIA L B« JEHT 2 b 0o, = dk & BUR ALHE F -C oo 18 B BB 1 C Iy e
PO A D3E & A E 72\ & O RTINS B3 LR ik & 2 & Fiafii L C
WD ETD, W RN OB D O ORI R X 2B B T TR B A O TR T
EFLEVOIRREZRLTND., 7TYERE BSOS NEEE L Ol ZE D & X1
IR ITA, AT D LN LT L CHIEICE IR T 5 O T, WERShIR & 13k
TOREERENCCR LD L EBEZOND. TN TYH, EAJ)I5(2008)DMaHtRE+s2E(1C
KRB TOT v EEAFOEE NS T~ EHORIELZEZ - L&, BKEOHB LA E
TOWFEBITITEREE Lk B b0 7 ~ TR S I TE S, L LARD,
GV~ A 7 ~ KPR~ SR K~ SR £ COWERIITBUET v 532 <, 2R~
DT ~ R OUFS T AW A U CRAT 2l o7 257200 T, BRI
5(2008) DAERIZ LA, 2D O T ~ BT KIBE RIS 2 WIXHRFEICRET 5 O,
HLWEBZOND., RIZTvERFBBREICEZETELLELTY, TOKEIZ I
WEINTZEEFFWVNL, BT en. 22T, PRIOKEM S TONTHRT
~EERNEE LD,

R R C T ~ E 2 R S A7 I IR & 0 AL ol oo 7 ~ 584, hE
IR T FT21EREKEOREZBR L T, REHSFEMBELETE 2720 EKO ik
MTOT ~EHERDIROTH D, BET~ETHHEPRLONTVWDHV AL I FZ TV
WHE (G5 5, 2005) TT v BN ESE TIUL, REHOWRRE~OT ~ B/ 15 i & 72
HZENHIFEESND. 7235, 200653 H 14 H OFEREHIC L5 &, KIRBHREOBETICE
W, NLETH 5 AOEMEKIBGRETIHIZT ~ED H AP HER I & HulE ST
5. ZOT<THAORELORAETEILE D TIERNDS, KBRS R D Ll i [ #iBH L2 {2
X5 BREEGNELNNE, TYELGPBARICHAETLAEELRH DS, £, ZOZAD
BT ~ELHABNT v B O E 702 2 b HIRFE LS.

— 7, ZEEE~AE ~ R OUFFERRC G U CITEBE ST ~ 52 AT 5 Z L3 Rl
ThdEEZD. L, HBENPSHBIINTTT VEENEATH Y, HEHREICT
~vELERAET D I EITRETORBALZELIOICHLVH DD, Lo T, HAB~MF
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FrEins.

7z, PR TEIANESSH R SRR A N TR S HTHE I &5 Y PASIED R\ E
BEIZHOWTIE, BROACE D7~ M OMIGIEIIHH TS 2. Lo T, FAKETK
BRERERET ~EPNEBTTORERM A T%, N7 ~E5EM2 Eiid 5 42N
bHEEZDNT.
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26 F&H

AT, WEDPOMFERLS T~ TR BT 572010, TPRT v EOLERL
TG OMRSEM:, BARICOWTEH L. £ LTk, EENDARL, BIhi-&ks
HIFE A EDBHDYETHENE KRBT ~EH2E4AT 52 LM RNE, FOFIETMm
M~ LT B 2 L NRREE B2, KA BB EOM S LTIRY EFB & L
. ZOET, TEROBEAEZRET A0, BEC LD L REFNCT ~ T
LTWeonZzBfFd s ENEEEEZZ, KRBICET 27 ~E5ORBOKT il
LI B2k, Ao fhE Ul FICE LD 5.

(1) KIBIZHBT 57 ~ TS OFIBOMFZFAE LR, KBOBIRFETOERSICITT ~E
G BAE L TN 7zs, B 30 ELARE DRRF R BUIAE 5 1 /R O BINT & R FRE D3 A
DIETIZE D 7T ~THITFA R LT-.

(2) L2rL7Ze3 s, W7 NEO KB PR AFHSC AR T O TAGEREM 72 LI kv, KBS
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ERETHVLENRDD. Thbb, 7vEREZERL XD & T H5FTITERNICT ~EN
BFELARWSET THHEEZLNDLDT, TOFELRVWEEZH LML, 7TENE
BCEOREZEZITHIWVIIHRZ Y T OHRTREERIR VRO 7= 7 &8 L
TTr v ELEREFEMTHZENEETHD.

TV ON N T DRSS HEH Uiz, 7~ 5O 0% E (2 B9 5 AF5E
DN D72 ENTWD. ALHA98NDIE, 7~ EHOMWAOAEERRZOMmES, Fl%
WRMICHET A NOmS LB X, T LT, SHBHLREMOT ~EDOEFERRAN
#10ecm DOJERZECETH S Z EZWHLI LTz, S HIC, KEFERN S & IRNOE A 72
FAEDEITKT 2WBEI & LA OBRERET L, K, i XOWmE O L7 R O ED
Ba UV AT Lo CTHEICEKB T 5 HIELZREL TS, Z2L T, 20 10cm FRED
JEHEZALVE L % & & OB OWRENFTEA I 30cm/s BRETH Y, £DORFD L —/L X
BN 008 THDHZ NG, TvEDRMUOEFTRAAZRT —DOHE L LTI — /L X
0.08 ZIERL TS, £/, FWESQ9DITHAFT 5T v ELHITONTT v B0/ & JRE
AR X OWRIIC BT 2 BHERAE 21TV, S OIS —fHZ x5 L Uiz 3 ot AR v
Ralb—vaUfREHRL TS, 2ORER, AT 3 BIFRERAET L2006 W IR & xt
R LT D EMEHRIPHICRT 27 v ED MLy — Vv AE R B L E 0.5 LLFDGETIZ )
MLTEY, =V ZHD 0.5 ZBR DK RGANIET ~EIXTEAESM LTV ZRNT
DD, T T OFERAZ BRI E MBS RN DETE S 2 2R LTV 5.
LT, ZORMIITIHEA B 7 —& Tem/s LT, > —/VZX$0.6 LLT, HPEA{L&E-0.5~
4.0cm/HZREL TV D, i - HH(1993)1%, Z OHHE S (1992) D 7 ~ T OHEE /54 4
2RO R DT~ EBCHEA LT ORYMERIEL THBY, TOXEETOEE
TS LD TG BT, T~ O ZBSAICHEE CE 5 2 L 2R L TWD.
LU 6, Hi - FHAF(1993)1%, HA 5 (1992) D 7 ~ 45 OHEE /04 S 130018 K 7
HPHZ R T & BIEH L T 5. B 5200013 7 ~ T 1 O JEE T~ HL R RS O fif B % [X]
%72 H/KERSEERR, BIMIGRA F L OBUERT R 2 5 L C, 7~ T/ ORI & BEEKHT
MELIEE LD b REWZ &, 7T~ 2RI FIZHE LT WELIRE OB B RE
DNIRTBE DR EBEI~DBEBBRE T Th o= 2 &0 D, FOMHBEEMIT —/L X5
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23 0.15~0.30 FREZIE L TWVDH. ZDLx, —LAEN LV /NI WGEITEE B )
FICHE B SN &, U= A XER LY KREWGEICIIRE - 5 LLATIC R
FIZEE SN2V Z EHR LTS, Fi2, BAB(2001, 2002)F ATV —7 O%iE%IC
T~ EBGBIER LIZFHNONT, BEFHRICL Y 7~ 5040 & o — Vv 5o A & bk
LT, ALYV —7ORBEIZIVEEOLZEENM ELEZ ETTr~ELNHRFSND LD
2ot L, 7 ESiEmE0m@y s oo NEEEZFTWS. —F, ALY
— 7 DERICFRDHE L TT ~ENGFEL TORWEEIRAFE L2 s, s
TOFALDRFHNT X 0 IR O Al T 2 B2 R L T\ 5. 0 5(2005)1% 7 ~ £ f#
FORFRIREEKFHENSEE LI — VX EREL TS, T LT, 2O0HF
TT~EDTA THA I NEZE LT AT ATRER KBS 2 BEF R L BRET L, i
FE & b WA R IR O AT SRR 7o — L ZHN 0.2 BLEOFEE TIZT RN AEEB LTV
WZ &, BR~ATHT TR T DRI B DRI 2 MRS X D KIRZ(L & lem/hr
UL EOHEREIR CIZ T ~ T OMIRBR I - M T D AREMENH D 2 L, RAREDORRITR
HIHEIL 2em/hr FRECTHH Z LA /R LIz, £/, FH5(2007, 2008) X7 ~EDAEFHE
EWRIC K DBIRER ZEETDET NV EMAR DY T ~ R E FIEEIREL,
BT A7 ~vELEORKREITo-TAAT DT vELZ LB LEERE LTS, £
72, AR & (2006) I XBEF DO REVE D> HBEEN o ALE IS T E 2B = U 7 ~ O fE7 Ol fa i
ZROMNCT 2720, I - WAL K 28R - ERE Ok & fE 7 Ok BT 2 BiE Y I =
L— 3 U EEN L CRE - OEERE AT Lz, 2 LT, BmIoMAES Db 00
PRI IRBRBE D 72 O\ FE 1 DR NN EE & 5 2 SN GET CRE BTV, FTRBEE K
INFRETH D Z L &R LI

29 LEBEEOMIZERE 2S5, 22 CIERIE TR LAEEFE Y — Mok b 7~ ihE
ROMFNMEZ M ESH T, 2RRL T ERERE ERT 5 41201%, 7 ~vEHEROXIS
W DAL 2 TOMF L CElkiE 2 RET 2 0NERH D EE %, 3 WA FHHE
B W7 ~ B 5ERE M OFATFE AR L, 7~ E5HiEmk s 34 Lz i REa I\
ARHIPIZIE U CRRRE L 7o R (@3 - &, 2003122V Tk 5.
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4.2 ERGEMOFHEFE

4.2.1 FHBEFZEDERK

%3 EIR LI X O IR =/ \KRHIXIZB T 28— M X 57 ~E5EREE
WERBRORER, TvEDORF - AFB L OHEE OHERFICIIR & 20U X DB A bR K&
B EBIIEL TSI ENMRTEZ. 22T, ZNOHANCKT D7~ HdEmo
IR 2 30 72 R Tk & U CIEBEEOMEW 2 1%, D, 19921272 54y, 3 It
MR R R X D IR A b 3 L OVEREITEH 32 71 & IR0 H HIZ L 55T/
DT D — N AEERH LTz, 3 WotHEE T RIEITO= ¥ — ¥ R L 5
RGO E, QVEEREOHERBRECHLIIT 1 =—a Vb & heT5iE
B 5 R L il U K D UMHERSE OF R, @b DR R E AW CRITED &E T /L
&R DD B HITEELOFFEEZIT I DO ThH S.

B, TEDOEBRRMCETHHBELE LTOY—/ VX0 L, Fuil5(1989)73 81
BUARE RN O EBEOAFRR & LA LEE A Uls & & ORI 72 K it D H R
TIRE L TLLkE, BEHEOMEWGI 21X, TS, 1992 ) TRV EFohT—KicT~ED
A E ORIZHBENRBO 5N TNDL EZATH LD, AUFETIILLTOBEBIZE D > —b
AT < DEBRROGARIOFED —o & Uiz, 7<EDIHEE, MELLIEIIR
DIEY BEIIST, T~ EOMRBEEICHE L CERICEAET 2REENPEFTRAGOR
RA)VE 25, 22T, ZOMBENMED D WITHITEE(LHE Z5EHRICL VRO TT <
FOAEBRAGARIDOIEIE L35, Z 2 CHEEZET 5 ORI ELEEZ KD HEEIC
BT 2 EMEADEO—EAMMOEROEDETHL NI ZEThD., Thbh, £
NTETIEER 082 5 &b, EBROEMED 0 THIVUTHIBZEITAE T 2. LR
WD, EROBEWEN 0 T, =7 —RICWM L EEPBEI 20 REIE, 221
EBLTWDLT vENMAT D2 LITMBICEE 22w, Lo ¢, fiiiRig, kg
BLOY—F7r—RED 3 DICKFIENDIEEOBEFEICE W TEHIREBOEBB LM%
KT — VL, HWIBELED D WVITHIIEZ(LEE L T2 2 & TP v EOAFRA
AR FNCBE T 2HE L 0B L L0 TH D, 0B, HKS0990)IC LT,
TR D D IR BE~DEB LT — v XS 0.1~0.2, RIRREENS Y — h 7 r—
WREAOBBEIT S — V2N 0.56~0.6 ThDH. & IAT, KRFHCIIFERHEY — bl
MERIHEE LTWDLOT, HIZT7 v A TEUICEES LTS EER, BFICHET D
FEAMG X S0 L 720,
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4.2.2 TEHBERBSOHE

3 WOt AT A ARIZ T 5 F RS OFHRIE, &1l H(1991) OWEE % Z g LTz = %L
XMl AR DE AWz, R DI IZ X o> TR D =3 L F— 35 2 DRy i
WFES TND T RLF—|ZHBIT 2 & DIEIZIESN TN D,

o\SC_ cos@) olSC._ siné@ C
( g )_I_ ( g )+i S_g Siﬂ@%_cose— = —g;)S (41)
Ox oy 06 C 0.

22T, SIFTEDOFTMANRT M, C I ORERE, CIXE®E, x B L0y 1L FimrEE, 6
1T x OIEH A2 FRFEHE D ICH S T2 E A TH D, Fio, e ITHEARFFPICRRIC
Lo Thkbhd =X NX—DMEELRL, FHREFNICEALZEAHD £ TICET S
EERERNZ BT 5 EE LT, R THZBND.

g =¢&,C/ & (4.2)

I, & BLOG IFx BV y FROFHEKFHBETHLS. HFHIZBWDTHET S
DT FNF—DE|E R THIR LR g 1L, R FITIRAT DO BT RLF—E I LUV
THRDETFNX—E, ZHNTRATRESND.

g, =(E —E)E, (4.3)

B S Q99D T TH > T h il E X Rayleigh 2T WAAiE &2 <4 LE L T,
W D = F X — D43 pe(H,) (H=H/H,5) 13O 2 FAMTHZ, FHENEKFIA
HEEOWIEWEEHD L X ORI EEZNEN Hy & Hy & LT, PEEICE > TZ 0k
FHNTEDONDITIALX—g 2R3 RN THE L.

J'Hbi/Hl/S

e, #Yarr +— [ (a1, #)irr

J'Hbi/Hl/S

0

&, =

0

(4.4)
1_{1+Z(aHbo /HI/S)Z}GXP{_Z(QHM /H1/3)2}

1—{1+Z(0(Hbi /H1/3)2}6XP{—Z(“HM /H1/3)2}

=1-
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ZZIE, a=H,,/H, HIXFHESETHS.
PRI = Hy, 136 H O EIR(1991a) 72 H kA TR D 72,

H, = ALO{l—exp —1.5?(1+15ﬁ4’3)}} (8=0) (4.5)
L 0
o

H, = ALO{l—exp —1.5?}} (5<0) (4.6)
L 0

2T, A EETELS(1991) ERAEC 0.17 ZEA LT, Lol XK O E, hidEt
B NOTEKGE, BITHEAR T, x WO E HF 0 o B E » Il > =3B m X4 0 %
ANWT®RATE 2 7-.

B =p. cos§+,8y sin @ 4.7

T2, fo BlExEhEB KOy BT MOWEAR T, FEEFNTIE RO L L.
IR BHEFITA D & & OB R Hy & H D & & OWRBEE Hyo 13, FHRETHNTOR:
B i DEAC B dHy, 7> HIRATRD 72,

H, =H,+dH, /2
H,=H,—dH,/2

(4.8)

W a DA B dH 1%, WS EERE dl 2 ETe I I8 1T DBl i D ZAL R dHy/dl L EHE
BN DFIURFEEEEE dI = | dkoy 1 B3RO,

dH, | dl = —1.57pA1 + 15ﬂ4/3)exp{—1.5?(1 +1544 )} (=0)

0

dH, /dl =0 (p<0)

(4.9)
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BaEstE ik, B AHFEXGDEZUTOL I ICEEZEL, 4.2 11737 X212 736y))
WZBWTESME L TRV,

o0y, Aby,) ooy,

s 0/ — gl (4.10)
ox oy 00

ZZIZ,

D, =S50

V.=C,cost

V,=C,sind (4.11)
C

v, =—%4sin 98—C—cos<98—c
C ox oy

Of & 60 1T D AT M EEAEBB LR THEI L2 L EDONEMETHS.

i(j+1)k
S, o

Vi(j+1)k
J* : |

SUNE ik gk )k

VV"’;,%

/ I

Si(j—l)k
"O

i i+

X

(a) ¥FWN (b) KEmIfE
K421 BEYEODIRILTF—DHRBEAGLS, 1991)
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FHAESEI O MAIBE R CTH- 2 5 IE D F AT MV Sy(f,0-0,)1%, JEEE AT bV Si(f)
EHMBE Gy(6-0,, NDFETCRIND & Lic. 12, 0,I3FEMETHD.
JEPEE AT RV SyHIZIE Bretschneider-J6 5% 288 L 7-.

So(f): 0'257H1/32Tl/3(T1/3f)75 exp[—l.O3(Tl/3f)74] (4.12)

DRI AR T P TFEE T —0ENZ LY N EO BRI aE L. 2o
Yrtr, JABEE B O = R —(T,

S,(£,), =(0257H,,,2 17, ) an(1.03/T, ) (4.13)

L0, IO £ 1 TR THE L72(&H, 1991b).

7 =0 g N - (r=1,2,...N) (4.14)

1/3

TR BEEL Go(0-0,; NG EZTA L, KHE (7 /2+60/2)~ (7 12-660/2) D) % J5 10 73 FIHK
KZMRWT, d0=n(K+DDOMARETESEILT-. SEIXEND Gy6-0,; f) 66 DIEIXIXENT
T2 k- TROEED, WG /2~ 212N THRBEZORESMEN 112785 X9
WCIRACTHIIEEIT - 72,

G,(0-6,:7)=G cos*{6-06,)12} (4.15)
G=1/[""G,(0-6,:/ ko (4.16)

(4.17)

. {S (rrr,)  (r>1,)
Sl /11, ) (r<s)

Snax I AEFEERTST A =5 T, A7 PAOE—7 ARBITET 2 SOETHS.
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4.2.3 BERGOHE
MRS ORI, FHEBRG O ERRNS 7T 42— a VIEHEH T E LT,

R I B9 % EE) R s L ONERE s A N, S 2R 5(1994) D HiE&E M L. 72
bbb, B4.2.20 85T LM - T xdil, TR EIC y 250 T, KEHICE
Bpside x Oz u, y FOVEFEE v, FEKNEE &Ly, REf%Z ¢ &

LT, E#3 R L EHGEOXILL T LIz RSN 5.

5‘]’%& E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:Egy
IR AR
u
y FER R DR
X
1
ERBOERR
B4.2.2 @ERRMICE T DHEER A, 1986 85K5, 1994)
m i as 7
a_u+l/_la_u+‘76_u 1_ aSXX—}- i _—ga—n—FY-l-Mx (4.18)
ot Ox oy p(h +77) Ox oy ox
v v oS oS 7
a_v+l/_la_v+‘78_v+ 1_ yx—|— 24 ——ga—n—F +M (419)
ot Ox oy p(h +77) Ox oy o ’
(4.20)

Sy 3T F 4 == a VI, F, F,

p&iiﬁﬁ\(@%};ﬂj; h Li7k7;%; Sxx: Sxy; Syx:

LEEBIE, M., M, 1 KTEMIECH 5.
S5 4w a VIS, WASTEET D L X OEBET T v 2 A b EAERE LB

ZbDT, WOFEILL > TAELLZBRIEHEY 7 v 7 ALERESND. 7T 4T —T =
SIENE Sy ERENTEG S, MNCEEREIAEN TS j FRoR R ERT S, K(4.18)

BLOME19D S, Sy S Syl TEREND.
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XX

C 2C
S =E—gcoszt9+£ £ 1 (4.21)
C 20 C

C, .
S, =8, =E—"sinfcosb (4.22)
’ C
C 2C
S =E—gsin20+£ £-1 (4.23)
> C 2( C
1 2
E= §ng (4.24)

T IIT, ColdHflEE, CIXE, 0 1xmE s xinedAB4.2.2ThHS. 0k, Z
TR AR LT 570, RA.20ICHIT D& HITIE, S hPicaEnsiko

TANAF—FE L U TR O HRELME H? 280 LEH, 1975), AHEEE Xkl
THE L.

H?=0.56H], (4.25)

PEBRIA F,, Fy 3R - 58)11(1985) 1Mk~ 7.

C. 2 2

F.= 7 L (W +%COSZ 9}7+%cosﬁsin0-i} (4.26)
+7n
C. [ 2

F, = . L %cos@sin@-ﬁ%{WJr%sinz 0]\7:‘ (4.27)
+7n

=771,

oH

= (4.28)
Y = rsinhk(h+77)

/4 =l[\/1,72 +9? +wp +2(cos@+vsinO)w,
2 (4.29)

+\/L72 +V+w, —2(L7c080+\7sin0)wb]
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Thb.

T IS, GHUIEEHBRET 0.01 & L, w3/ FHEORFEE, HITARKS, ol3AHE
W, kIR, 0 1T xSRI 2 E Th .

AAEHOE M, M, I3k TRIND.

2— 2—

M, o=e TEH (4.30)
ox~ 0oy
2— 2—

M, =90 Y (4.31)

! ox> 0Oy
I, e IR TUTO L S IcEREND
e=N-1Jgh+7) (4.32)

Z IS, TIEBEAERERE, NIXO0.016 L FOEHE SN TEY, #ARH(1994)1% 0.01 2
LTWDS2%, AFTIX0.008 & L7z,

BARFIH CIEB 4. 2. 3133 & 51T, KA L B e 77, & FHFAR T O TR T, A iy
v, BENE N x, y B2 T L, TS FREMEIS &0 ICER LT, EE)
Jifed LN O A 2T LV RE, T OfEEIZIX ADL 4 vz

v
j+1 T i,j+1
Ay s S —gE &

J *7

y K
Ax

i i+1
X

4.2.3 BERSREICETHEESRF (KRR - )11, 1985 ; $5K5, 1994)
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4.2.4 HMBEELOFHE

WAL OFHRICIE, D 5 (1984) O JRFTEMD &€ 7 /L LR Ok l4 vz, 372
B, B 4.2 40K - 1)1, 1985)D K 5 (2 SITHR S x> T x B, RO y
Hh 25T C, h AFOKIE, 2, AT EOE I A LML L RTErm &35 &, KO AR
DEBEEE LT EEEORFERITRATERENS.

2y

nFEAEEE

Zb

8qy@1J (4.33)

TS, IR, g B X g ITERE ISR SNIZER T T v 7 AD x BL Oy HH)
A THY, s EDOERTHS.

W) ©(1984) DRFTEW &ET ATIX, RFHEN 7 7 v 7 2q,, ¢,)% FETRDOF 55
esr 4oy EWDVENCEIERE RS 250 (G qu)ICHBEL THA TS, 7205,

(qxaqy)z (qchy )+ (qwx,qu) (4.34)

AV X DR 7 Z w7 AR < Hi)11(1985) D FE i 2 Vv cE SN 5.

qcx = QCU’ qcy = QCV (435)

101



0, =A(u?-u) g (4.36)

IS, U, VIREHRTGED x, y FIAGTH Y, ud TP & Fiedr o 475500 ki BEEGH
FE, ux (TIEE OB EIRFVEEREE, A TERTTORE, g ZTENMEETH L. T80 D,
MAVUC L DB 7 T w7 A%, P &S K 26 pi i BEEIS ) 3R AME % 2 5 & i
B LB O OIEENBENRIE L 72, ZOEENEEFIC L > Tk shs L)
NI—=FETNTHDH. BB, n=us DHBEIT0~0 LB, £z, ZOREFTNDIAFLD
JEHEEGEE wd IJEEIAER T 25 ONRFETH 20T, BEEILT ORKEICKHET 5
uZ ] L7z,

—F, WICX2EW 77 v 7 ZHAKM - 9#)11(1985) DEKFLZ W ILIZRA TR IND.

q,. =F,0,u,cosa, q,, = F,0,0,sina (4.37)

0, =4, -ul)g (4.38)

W /.
T (1= A, )sys'gd V2

T ZIS, Fy3EW B, b, (ZEEPUETUEOWRME, o (3B M S 23 x & 23 A, B,
(TIER ST OFREL, wo (TEE OVERREEE, 1, 1 FERE DO 2K, s 1 IERE DK T HE( =p/p-1,
ps & p IFENENIEE LAKDOEL), dTRAEE, f, FIEHEEED 5 B OTF 553G D EE
BRI TH 5.

E MBIk TR EN, EEPEOEIT W, AENAE SR THD.

F = tanh(rcd HCI_IHJ (4.40)

b iy h \
M=¥—=—t""<TI, (Mhinx)
L, s'gdlL,

ST, ()

(4.41)

T 2T, kg TFE DO E DAL R BT 5 FIMEDEOBOBRELZREST 58, 1T
(TEERY OTF R OFEEE, T XZ OMRFUE, PITEBNREE T A —F Th 5.

JEE OB BIRFUEEOR L une 1, AT TR O OELILA KIS S TIET 572
DR K0 AN EE~NERE B E) LT 0 & B 2 TREE RIS R OB B R FUE#
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HWEA 0 & BWARR - H)I1Q98/)IZ L= -T-. T7hbb,

PRI ., =0

WeltiEsh - u,, = /s'gd'P, tanh(x,x, / X ,)

(4.42)

ZTUT, WAERRA = RE, ke TEIEROCARER,  xp VIR AL 0 A IR S 72 B,
Xp IR HOETH 5.

BRI S — L XE W ATRIR d L ARBYREE U OJE S O RE 6, O kb &0 Hilb & AR IZ 5315 T
B2 7=G51, 1979). F7=, M & OBEBEIEIZROWNIFZ vz,

6, =\Ix (4.43)
(s ) d/s, <1/6.5 ;W =0.11

ity dis, >1/4 . W =0.06 (4.44)
(Emsmmk) 1/65<d/5, <1/4 ; ¥, =0.190-0.52d/6,

Z 2T, vITERERMERREL, TIZRAMITH L.
I« NIRRT JEm B EGE A udd, %@Fﬁjﬂﬁ%ﬁ* CFE, UTOXLIICERS
n5(HEF - THU, 1993).

z-Omax cw = p Uwz (445)
2
TiRbb
ﬁ;;:-éfﬁw (4.46)

Z 2D, toma I FNIEFR ORI AB A ORI, o IXREOEE, £, 13H - 5K
NILAFS TOEBIRE, U, 13U MRIERERIC X > TH O 5 BT E OB R EsME TD
KRETHD.

F 7, B T IAF S T O BRI £, 121, A -THU@1993) 2342 % L, HH - SANA(1996)
DMEIE L7242 T D flow regime (21 FH I REZ2 52 BB E RO R 2 L7-.

Jow =15 { 1fcw(L) + (1 - /i )fcw(S) }"' (l -/ )fCW(R) (4.47)
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2L, fy, LIEEABEET, ImTOW), 8), (R) OOWZEEEREITZE TR,

M EL, MEELREO b DO TH L. ZNENDOFRRANEZ L FIRT.

R 4.65
/i :exp{—110513(leosj }
R)"
ool ]
U,a

R=500R, +R, =500%cZn  Zwtln
14 1%

R, =0.501£""
C, =-0.0101-0.3469y "
C, =2.06-1.09y""

A

£ =350y 2 4 (1- )L
Zy 0z,

7/_ C/UW
1+, /

+ | =
N

w

(4.48)

(4.49)

(4.50)

(4.51)
(4.52)
(4.53)

(4.54)

(4.55)

2T, RIFE - NG TO VA VKL, u, V3EF TR A E, 2, 13K, 2o
FHER S, v RGOSR, U, 1388 & 5 5B MNEIEORIE, 4,0, /o)

N & B K H A T OBERIE, o ZAEDRTHS.
ISR 2 BRI L EA T O £ D e S 5.

' 1/2
Jonr) = {fc%L) +2f 1) S r) COS P +fW2(L)}
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(4.57)

(4.58)



¢ = cos™ ((cos ¢)) (4.59)

Z2UT, RO & R OW F AT HAEOS ¢ < 1/ Th B,
LT ALTEIC R B BEBHR S S TR T O K D ek S h 5.

Foutw) = Tetr) * 24 Fuir) * By fuir) €08 8"+ Biay ey (4.60)
ZZ,
2
2K u
o(rR) = ~ (4.61)
T =z, 201 (UJ
A -0.100
UW
Sur) =€Xpy—7.53+ 8.07( } (4.62)
Oz,
1 20"
a= B (4.64)

In(z, /z,)-1 U,

ST, KEAAC R ChD.
VAT LTI SR 2 BEBIRIK S [ ELL T D & D e R SN B,

Jeouts) = Tets) + 23 Luts)  Bis)fuis) €oS 8"+ Bs) fus) (4.65)
Iz,

_ 2
~ﬂ“)=exp%¥160+598R:mW7{2?] (4.66)
Suis) = exp{— 7.94+7.35R;V°'°748} (4.67)
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_ 1+0.871R %% fc(s)‘“” (2¢'/z)*?

1+5 04R70.0303f( )0.379 (4'68)
. c c(S

Bis)

JE [T BILTE R D HRIE i, (2 DT, AR - 38)11(1985)1%, — kD EABIRY: & 5t RITH AR
TOWEN 2 SOETERSOERICELDLOLEREL, FEORBOHEKENDLZNEN
DRI % B LT, 2R HUTK U CH—HEATH & L C o i i #aE i s IR G i, % K0,
X4.37), 3R VEW T T > 7 ARy ZHFHE Lictk, WM& EGKT 5 HEEZRLTW
5. LrLans, 22 CHEREGOHREZMEEDH» O ORFNZEE L T\ o ¥
— P RERAEEA LTS Z e 8N D, EEHLETTEOEE 4, 1Tk TR 7.

A oH
0, = ———— (4.69)
2smh(kh)
2T, HITWS, 3R THD.
FHRICIER 4. 2.5 12T K51, Klmz EED T T v 7 R q,, ¢ 8T T H LA
=R Ayva s AX—L&2MHL, EEFEXNEZESICI BN,

. Aqyi,j-%—l
JH I

4y, Zi,j i+1,
Ay =—>» O —3>» " O

. A
/ 14,
Ax

X

4.2.5 #MEFHEICE T HEERF R - 811, 1985)
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4.2.5 S—)LXHMDEtHE
TYEDEBRAOIEEL LAY 5 — /L X5 Y IiE, A -THU1993)F L OH T -
SANA(1996) DHEE F1E TR O TP « M IEAFE TOBEERH(4.47) 2 vV TR TR
L7-.

p o Lty (4.70)
2 s'gd

T 2T, fo 1B - WANIATY COBELREL, 4, (XEmEuEEORIEG 4.69), s ITJE
BOKFES =pdp1, p, & p FTNTNEE EKOBEE), g 1 ZEINEE, 4 13T
H5.

107



4.3 RIEBBEIZEIT SR

4.3.1 FEEH

5 3 BCR LB Y — MC K27 ~ E5 G RMEER & J20i U 7 R UK
DX AT Y 2 kE B, AR HRE FEZEH L CRRT v 8O0/ 72 b NS HERE S — b
R DR T~ 55 OWRILA> D AT HSR E T 15 O 3 1 2 fREE L7

FRAT 6B IR I 2001 4F 12 H 225 2002 4E 6 7 OB IR REEFE S — ko4 <
ICFH L 7= No.2 e iat; X 3.5.6,% 3. 6. 2 55|, KM DR KIEFLE & LT Hyz=1.4m,
T15=6.0s, WM& SW & L7z, £z, R3.6.1 [T/ L7-20024E2 H21 HH 4 45 HD
MOT7 ~EROBFEICHEBE H 2B 0N, ZOMMTORRESORKKEELZ S5
\Z Hi5=0.8m, T15=5.0s, & SW Gl L. 7od8, T Hi;3=0.8m BEDOWIL, 4
B YRS IR L SR L TR Y, ZZTIIAMERBEHRT L ET5. iR
HTRE AR OO KRS CEENE 0.7Tm & & ie) L BB X207 ~ 0 A AL L O
— NEGNLE AR 4. 3.1 12T, £z, SRkl 5725, 2004 4F 5 ATk U728l
DZETEEAZBER 4.3.1 12737, BE A3 1 FICb BB LEOHERE S — MGRTE AT L
7=, BHIERARIC L B LIRS RICIE T v T DIED, UH AR EOWEBELED LTINS
T2, BTHRTZELEMIETERWVDR, BEFEETROADRWESNAEAET vELEZ X
s, 7ok, FEI(FEEFARNZEEED HITHGE IS BWERS X T AV ot ie T
b5, S5, EREEREMNZHED FICAMOMERIIEE CRIESNIZEETH Y, KL
B R Z DD T <~ ENE DR STV,

AR B AR 4 31 ORT. JEE O P IR T B R AR RSV T 0.83mm & L
To. FHRMEFIXREG OFE, WHERS OB L OB ARG E CR—& Lz, £,
HIEELDFRIZ Y T2 - TlE, SFEERERET DL END L. SEIEH LR e &
4.3.2 1T
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—SIOW\J\_’_R/- o b
BE7 T ERE

KRIZIFFHFAL0.TMEED

100(m)

4.3.1 FEXMREEHDKRS M

BEEA3 1 HBEFES/\KMRXMEDT Y EIH (2004 £ 5 Az
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x43.1 FEZEHG—E

ZHARKIK ZHEIRER
AEEEH5m) 1.4 0.8
ERREHT () 6.0 5.0
KEE SW SW
Smax 75 75
£TE 4% F DX=DY (m) 2.0 2.0
AR EIH 36 36
IR # 57 B 10 10
ERETEREZIA (s) 0.05 0.05
ERRETEREZIA (s) 5.0 5.0
& & O h R HE (mm) 0.3 0.3
EEDEE (kg/m’) 2.65%10° 2.65x10°
BKDEE (kg/m?) 1.03x10° 1.03x10°

F4.3.2 MBEEFRICETIHHERE

H B X | B85 | REE HE
BIEARIC & S ERITILAFRR 4.33 | & 10.0 i 5 (1984)
ANZWEXDERITHE 4.36 | 4. 2.0 K5 (1990)
REWEXDERTHRIY 4.39| B, 3.0 K5 (1990)
EEDZERE 439 4, 0.4 K5 (1990)

EWOmMEDNELREEIZE TS

EmEREOLLOBRELEEToE | 0| % | 20 | EDH(1984

ZWOAREFRRAE 4.40 | TIL 0.16 i 5 (1984)

BEFNEEOBHRAERADERTHRE | 442 | « 1.0 | AR - 4811 (1985)
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4.3.2 FtE#HERE

BARGOFHEFER E LT, TN ENOWIRFMIKT 2 AR S oM 2B 4.3. 2 1277
Mo BB LENIL, BBXZOMMEY — FOBERMEZRT. AFEEMAELE L
7o b 2 T NS L, BERLE & SRR ORNCHGR LB — R o Sl T oFHRE R
EONTNDD, AFHEE TS — FERAE LY R OITHRFVICETEAL TWY
DT ENRENTWD. —F, BEFEERICHEE L smXbm OFFME Y — N OALEX, B
FEEEDIERGD RO FEFI TH D Z BN D. AR KO AFHE & H5=1.4m B L O%
BN B < SREES 2 @i IR (E W& IR O A & H 5=0.8m (2x%] L C, 5mX5m O
Fis — D OBERNMEICBIT DA REEILE B2 0.2~0.4m FLE & 272 D OFENRD b
2. B, SEORREFHRE THOWZZ R L X— P 50T, B AE% cixEdro
R G ATV, BT ANIEEE 72 I 2 BRIUHIESER IR EF ATRE Ch 5D 2 & AR
ENTWA(EARERMF TR NERES, 1994). &iL50991)i%, Bl nigE B A3k
HIJEVY BIL=8 DA DWW T, B F AR & =)L — Pl RO FH AR R & i L,
FHEFEICBRA S MEFEEIT LS —BT D2 L arR Lz, FFOENR B/L=2 O
BAOHMETIE, MEDOENSCRIENDHDOD, REIZERALANVERELTNS. &
[B], FHESR L U7 R RS ORI OB 732 & 2852 OB Al B 2349 130m (2% L C,
AREE Bm 1T 2 JEHH 5 B OW ORI L 13 30.29m, JAH] 6 O 411E 37.07Tm TH Y, B/L
TENEN 4.3 £ 3.4 THD. EILDLA99D)ORFHER SR, BEFEEE %O 5m X 5m
OFEFEL — NGNEICBIT 2 A RESOHERBR LR Y ThHD LEX L.
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wave 173

0 100(m)

(a) Z2HZKIK

H1/3= 0.8m
T, =50s

‘ W A

0 100(m)

(b) ZHimRR
®4.3.2 AREGOHERR
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W OFHEAE R & UC, FHEBAHRITIEERICE LR~ 2 M ofizE 4.3.3
IR, 2B THKPOR B LZER, s — o L O ®E
Thbd. AHEREOSE, FHRMGHEBREERICHHREDEE I TND. FHZ 2 DD%E
ERICHR F T MR DT R OV ABL AN FLE ) A 72 KRS 3m LI OFEIRC, B0
ERNOZEEZ @D ) NS E S TW5 . £ L THIOZREICE L2, ol
DOREFLZIZE N, BEFIR &R & BN 0O 2252 THH S U 72 IXKICCRERHE Y DR i 2 A L
TW5. ITHMHIOWHITEL 10cm/s FRE DO K E SPRFHE SN TWDED, 2 OB OFHIT
RARTH 10em/s BRETH D, Z 9 LIITHAHE O BMZERIZ ) 5 heduE, F2(1997)08
FEH U724 = O R O Fm & —F LT\ 5.

—J5, ZHEEROLGAEL, AHEKEOSLAEICLRT, BRI WS 2mIC
IV, ITHRCITVVKIED 3m LIEOFE T, 2 DOZREIZHE L= g o sl (K o £ DI
HRI O Z2EE 2 81> 5 I O T LA VO N TH D A3, DK E 1% 10em/s Al
% ThHDH. E£io, BEFEEHRO bmX5m ORF S — METIZIX I < 83WERFEHENY O i
HAL, O — MIMOILIIIAE LTV 5.
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=1.4m
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wave
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WRSI L OVMHER S O R R A2 S &1, - IS CoBEERE(E + - THU,
1993 ; M - SANA, 1996)% HWTHE L7z — VA O R xR 4. 3. 4 1xT. K
L ooy F AR MR, PHEDS (1992, 1993)05 R L2 T ~ T DAL & L— L X4k
DRfRE BB, RN T ~EDOABE NI S D &l Lz > — L X508 0.5 LLT OfElk
Thb. Fo, MPORIEVIE LZHETL, BBXZOFHE Y — NOBRRMEZ R~T.

VR TT ~ENL < BAEL TV D HEBITEEFIEOE#% TRIE L OB OEKRTHY, =
DOFEIRD > — )V T, RBEEIRICE ST 02 FTholz. LEEn-T, ZOWKTIEY
— IV RENEIZ 0.2 L T CThIUX, 7T~ERENREMIFELEDL B2 DND. 2D
— L 285 0.2 BLTFIE, 15K 5(1990) D 2 — /L X802 L 4 B O BB X 45 12 LSRR ie <
Hb.

—J5, BERER L IR OEIC BT DY — NEGEEHTI TO U — L XX Hyy=
0.8mDLEIL 2.0 ULk, Hiz=1.4mDEEIT 0.8 FEE L 8L L OMRFMEOEAE L2
KR&EL, V=NV AB L DERBOBHX I I — 7 —RETH L. Lo T,
HADTY ~EbH <, HES— FOBERE BRI - EFHDMEL, B0, EREHFT
DOBFENTE LN Z ENFIATE D,

HE 5 (1992 1X TRER EHMTHERIC BT 2 7 ~ B2 x5 & L Biiid &, 7
AR LD LRV OE LV AIC 3 BEIREESRIET 2 iR 255 & L7 HER I RIC X D,
B OB IR — /L X YOI L OMRE - HEREE MBI 7 ~ € D550 O F B 2 fst
LTW5a. FHUT LD L, HERBEMIZH 2R CTITED R — 7 n—RE0.5< )T
T EBIHEPITHAA L TWDD, TERRSHM L TW e DIZED R FIERE0.2< <
0.5 Th Y, FEMWIZH DM TITED R — F 7 r—REO.5< O)TIXRLNRNI &
EWELTWD. SEIOBRE TR e LIEEIRSEME, FHliis(1992)0 A1 3 [EIF2 E R4
DR LTI D03, Z OFFEWE A \AHKIZIT 57 ~EO5040H Pl 5(1992) & Bl
VLV ABOEIZ L > Tl CE D Z &R bhrols

EBIC, T=EORE - AFBDNEFNHIN U 5mX5m OFFFE S — b & HaE LB+
BT TO Y — IV ABUE, His=0.8m DA 0.5 F2E, His=1.4mD%4E13 0.5 LV
RRKRE <, THAKBQ990)D > — /L ZHUZ K D OBENX /31 Ky — b 7 v —REgIC
TVVREETH D, L7203 -> T, BRICIETENLZE L THE - AT TERNoTZDN,
RS — ML VRO FZEE LTz, IS WRn b by FIROBEICE TE
FETCEeBEZ2S. 2L T, 0% 10FEL IChleo THEAMFF L2 &0 D, MR
RRICIEE N — 7 —RETBEIT 5L RGITTYH, RIICEEL D8y RO
WIERL S AL, ZORERITMERF S 4L, IR LTS ZERAREE BEX HiLD.

DL, TYEICHRHTHIRENBURTIEHLNCHLWE ZATHE, 7TvEDORED
DEREFBEMOMENENRD b, T<EDRDOREEMO—FHRKLE LT, FHE—
TEPANTHD Z RSz, £z, BHEDORESPCEREREM ORI —1 ZH TR
N FRETH D Z EBRH LN E T,
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H1/3= 1.4m
T .=6.0s

1/3
: . EE
V3 ¥<0.5

wave

H .=0.8m

1/3
wave T1/3: 5.0s

2 P<05

(b) ZHIERR
4.3.4 O—)LXEOFEERHH
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W IRY 8 L ORGSO F ERERICE S THEE L 1 RS-0 oAb sE, 3747
O EHE DA ZB 4. 3.5 1. MF, Ny F 2T 25T lem/hr PO
B ORAEERZ, EBOKEOMEIT lem/hr DL EOYEREE OHER A R, 7,
22 [ OFEI TR A & HERREE 2N & 1T lem/hr DL R OfEIE A Z2EfEik & L TR LT,

AR R At & LT 3HRFE R CIE, 2882 LB RIE M O D iIc BT 28— MK
FRALE I IHEREIR SRR, BREMSIRELTRY, ZOMENSZTTIE, 1 &2 10m X
30m LW HKRESOFMY— b 2RI DO L TG 0iHlid 2 o3 Ly, —
5, BRSSO bm X 5m O#FFE S — MG EIIERIkE o TS, i b L,
TYENPHBEL TR STCHBEDO—2LEZI LN, ZVOEREMTHERHEES — M LY
T BN ERATRE/RR 2 & 2R LA & W2 D, RO T~ ENEAE L TV DB R
H% OEBII AL EIRBILN > T DA, ZOHREHUIITRBIEAFEL T, =
DA DORREREDORERICEDZEDN, BET vEHOLREZHRD—RER>TD
AREMENE 2 b T,

— 7, AMEBAREE O M ILL BT b JEEE L BRI R OB DB D R Y — KGR
NCEIIHEREIR & BRI, ZEEARAE L TRY, BEFERESTE% O bmX5m O — k
RN EITEER TAYR R 205 Lz s & LT ED LRV, —F, 7T<ENH
AL TV DHEERIRE % CIILZEENIAIEN - TE Y, BET ~EOFERMA L L7k
R LTV,

ZD XD, MIBEAIEE D53 & T~ T8O A0 D%t b HIE 2 ¢ jiE H AT
DIEEL R 5B LB BN, o, ZOMMFHEOFI, L — FORBIZH LT
T~ ER LR T R A IR 5 2 L b AfRERE L B 2 bl
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 Zor Do n9en®. Bs | H, = 14m
4 % 7 %0 ~4"/

4

7,

13
% =6.0s

%E&—

Y %7 A GA ;«“‘i‘—iW 1/3
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».é’

0 100(m)

(a) ZHIHRKIK
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(o treanan

? y 7
T 7 7, ///
259 /// 7 4
@ A /// 7 4
0 0% 3 o 7
oo NI e 222
9 097 (] \ A5 7777 77777

A 7///////
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(b) ZHimKR
X4.3.5 L EREDFES M
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4.3.3 7 < Ei5:E K0 E Hh ST

INETORFRERICESE, S — MW TT v HEREIT O BRICHERE Y — K
DRI 2 0 5 12D OTEHHIE 2 kA 72, M E B2y — 0 X s M2 LE I
Mz, 7~EDAERIIKLER N ZEAT 2 KELZIRY BT

AHNTEEg A B < ORI 2 @R (AW S IR) & U CRRGE LT AT S Hi5=0.8m, A4T
PR Ty5=5.08 1256 LT, M2 Z 5 OIE H TRl L 7= 4R 4. 3. 6 (27, X,
Ny T HNT RIS, KIR & 3L RS I OV A L B oD i R & 3O 72 9 R
Tho. HMEOHIRMEE, KEIHEFEEFETT ENRHAELTWVD 2~3m@INL 2 &£ ),
TV AHUIE 4.3.4 £V 0.2 DL T, M LEEIZE 4.3.5 LV Zlem/hr BLF & L7z
HOR 4.3.6() TIE, Ny FERETEBOBEFREERICAE L TV DT ~E DM
WCELS—EH LTS, LonLRadd, BELET vELNIER S VB F RS %O 5m
X bm OFFFE S — MBI Z ORMENHITRRA N TS, 2T, #FfEy— Mok 5
T~ B OEE & AT D BRESER A N LT, v—L X & i A L E o
HIREREFLIZE 2 A, — /L AEM 0.5 LT, HEZ(L#E 2 +=3cm/hr LL T 72 51, 5m
Xbm DOFFFES — MEERMED 24D 3 M2 T HRICE D 2 LRI (E
4.3.6(0)). DXV, KEE —IVREE L OB A E @Y 28 55 2 i E U
7?%%@E$ﬁﬂﬁiwﬁﬁy—bm;éTV%%%W®ﬁ%%#mf%ék%z%ﬂ
7.

RERIT, NSRS it U < 72 D AW KK (H 5=1.4m, T;3=6.0)IZ 2OV TRt L7=fE$
B 4.3, T\ Ml OHIRE &, AKIEA 2~3mEINL &2 & £9), > —/L 2513 0.2 LT,
WA LT 1lem/hr LT & L72B4.3.7(a) TH, Ny T AT 78 Bk =R 5 % 12
HAELTWDTvEOSMARAICLS —&H L. 29 L722&nD, ZOWROT~ED
EAERDHIL, WIRAMCED L, KiEEZ 2~3m@i 2 & £7), v — X5 0.2 LT, #
LS lem/hr LT OSMCTHEEFREE B 2 b vz, —J5, bmXbm OFFFE T — NEGER
AL, LSRRI L TER Th 72— R84 0.5 LU, HIIEZ{#EE % + 3cm/hr
UTFELTH, ZNOEMEZMETHERICTERIZITEENT, —HAZOHEBOIFITHE
THDOHTH-7-(K4L.3.7(h)). ZZ T, IHIZT—/LAEOHIRZ 0.7 LA FIZEEF L7=23,
ZOFRERIFIRE ITLESNT, SmXbm OFFE S — NEEMEIXZN S 3 KfEE-T
IR OIMKIZHET HRENE TR LI-RETH-7-(F4.3.7(c).

ZHIFI G ZAEFI L C, 2 bmX5m O — MEGHALE Ao T & F2155 2
CLIXFBETIE® D, Lo LR b, RVICEMINISEMTIE, 2h o6l REA R 7
i‘%%ﬁﬂzéiﬁb\k%z bbd. 22T, ZORFEREIIBWTUL, HE—FOT~ED

BICR T DEREERMEZ Mk L <, B — Mok @E T 2b by — Mok b
77%%%&@%@,*%%2~&Mﬁ&%@ifxv%WXﬁ05&mL07uF,m%
AR 3em/hr PAFOGfF &k LR T 2 L ixmb e BZxoniz. bbb,
INDOFMEM TR Y — N2 BT 2 &, T ENREZ BT 5 ATRED
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IV & S AT

W FICBWTE, BAETYEOOMBLOER Y — MK 27 ~ B8 SR O i)
B, KEL T —IVAEE X OHIBELHEEIC L > T, T~THoEmEth s e Sz,
L1, FATERICHER Y — N 28T 2580, 20 O 2 T2 T EsIC iR T T
EHORBmWT v EHERSHIF IS, —F, fiERklicBNTh, b O&MIEE-E
DERERREE THIS DN, MR T ~ELPR AL T AEEITEN L DA FHIH
ERWTU— AV ABEOHIRMEERFET 2 Z ENEE LN EB 2 BT,

— Y
0 100(m)

(a) —ILX#K0.2, HFLTILiERE<E=1cm/hr

— Y
0 100(m)

(b) —ILX%$1<0.5, HAzZbLEE<+3cm/hr
X 4.3.6 7<EIIxT HiEMEHE (XS KE)
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wave H, = 14m
T, .= 60s
’ - EE
5

—_—
0 100(m)

(a) O—ILX#K0.2, #AzZEib&EE<+1cm/hr

wave H1/3= 1.4m
T, .= 60s
’ . EE—
77 5% i

— Y
0 100(m)

(b) —ILX%1<0.5, HuAzZbLEE<+3cm/hr

wave H1/3= 1.4m
T, .= 60s
’ . EE—
77 15 i

— Y
0 100(m)

(6) —ILX#K0.7, HFLT{LiERE<+3cm/hr
4.3.7 TFIEIIHT DEMEE (ZHIFZKEK)
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4.4 FEOD

KRETIE, HEREL T ~ELEREEMT 25120, 7~ EHERO RGO % %
e ToME Ll 28 E T 50681 H 5 L5 X, 3 RTHEAREEEZ VT
~ EIERGE M ORI FIE AR L, 7~ B HE A FEE L 72 R R R HLIX 2w
L CHGEE L7 RIC W TR~ 72, EEARRERIZUTO®Y Th 5.

(1) =X =P AR KD EmEERGE, 77 0 =—v a VIR EN T & T L EE)
FHRgR LRI X DR, RNE &7V & ER oAl L i 2 e
BO3ETANGIRD 3 WITHHELETE G RIE AR L.

(2) 7T~ENFELED DEPOHEREICIX, ROEY BAITRL, 7T~EOREHREIC
el U CHEBRICRAT HAEEENEEDO T ~EOMOTHIC RN 5 & L THIRZE
LHEEEZ, Nz T, ERROEMENNSS THy— b7 e —RIZH L < KENBE 2§
VIRFIET v EDOWERIZORN D LE X, KEOBIHIEREIZKIT 28 REBOEBER M4
FIT =NV XA L.

(3) FHfDOxS & U IiRAAMEE, S — b o3 TR U 7= BLH I IR B R
SE, AHORKEEE & LT Hjz=1.4m, T;=6.0s, #mE SW %z, £7-#FfEs— b
BB OT7 ~ EROBFEICEE LT B 2 bivle H3=0.8m, T15=5.0s, & SW %
ey & <ORBET 2 4 ER & LTt e Lz,

(4) WRGEEOR R, BEFRERICEEE L2 bmXbm O — F ONLE TOREZ
13, AR R F J O i) B <OREES 2 @R (A HISEIRICH LT, &b
0.2~0.4m FREETH > 7.

(5) MHEREFEORER, 2 DOZRITE E N T UHEDITHAHIT O KGED 3m DL OFEE T,
B DZZERIZ [ 9 IV E S, 2 OWETIE, F201997) 23 64 L 7= 247 %
DIRFER O i L —F LT,

6) NV ZEORERENS, YL TT ~ENE < BA LTV DR % OfEKIC
B U=V AHUE, KEEERICEDT 02U F ThotoZ &b, ZOWHE TIEY —
IVAEHRFIZ 0.2 L CThUE, 7~ EREENREMICHEELGD LB b,

(7) 7T~ETDFRHE - AEENIEFNHI Lz bmXbm OFFME S — b 28k L7 B2 b
HHEHTOY— /L ZEUTRBERRIC L 53 0.5 B TH D DI L, B L 2220 N
ISR DY — PR EAE TOY— /L 25T 0.8 006 2FEE L 7372 Y K& Do
7.

(8) HIEE(LFHAEDOFER, T~ENE HEL TV DEFEEHOMZITZE L Tz,

(9) HIBZAVEI B ORE R, B ERIREA %O bmX bm ORFES — NGERLE IR 2N TH
D, TERBELTWERNSTEHBO -2 LB N, ZOMEKTTY ~ENHE%%E
TER LT Z &%, #ff — A HUBERICR T 2 BRI S LTHSITH L Z L 2R

122



L7-.

107 ~EDAERIIHE RN E AT DKEE V— L X5 X OB 2 G % GE M
ELTUEREZTM L 25, 2ok T ~T 0 AL, HRAHCED LT,
KGEE 2~3m@EN & & £ 7)), — /X% 0.2 LLF, HEE(LEE lem/hr DL F OS5
THERREE B 2 BT,

(1) = OHIFEEREIC BNV TUL, S — FOT v EOAEFITHT D BREREMZ 2Nk L T,
B — bOBBRERT2bLEE Y — MoK D7 v G EAGEMIE, KiEE 2~
3mUINL A2 & £9), ¥ —/XH 0.5 220 L 0.7 AT, HIEZ(LHEE 3cm/hr LAT D44t
e T CTH D EE X LT

QDM DO ATA FIE A W T 256, W2 RITE DIV Rk L TR E
AHEE PHISN DD, SBEERIC T ~THAHAE L T BEAIEZEN L OEFHPE 2 H
WTCU— VA EDOHIRMEZ RFET 5 2 ENRE LN EEZ L.
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19934 H1/3(m) - - - 1.39 0.78 1.20 1.58 1.70 3.77 1.01 0.90 149 3.77
T1/3(S) - - - 45 3.8 6.0 5.0 49 73 40 40 49 73

10044 Hy /5(m) 1.51 1.61 1.32 2.32 1.45 1.25 0.89 121 1.41 2.09 0.75 1.25 232
T1/3(S) 49 49 43 6.4 4.7 45 4.0 45 46 5.6 34 4.2 6.4

19954 Hy,/3(m) 1.13 0.77 1.34 222 1.06 157 1.92 1.22 1.66 0.70 1.37 1.22 222
T,/5(s) 43 3.9 43 5.7 3.8 4.7 5.3 43 52 3.7 4.7 4.4 5.7

19964F Hy,/3(m) 1.24 0.94 1.74 1.07 0.76 1.96 1.88 348 0.73 1.11 0.88 1.68 3.48
T,/5(s) 46 3.6 54 41 3.8 5.3 50 71 3.8 4.4 3.6 5.6 71

10974 H1/3(m) 1.70 1.21 0.88 0.74 2.02 0.90 - - 144 1.09 2.21 1.39 2.21
T1/3(S) 51 4.3 4.1 3.7 53 3.4 - - 4.4 4.2 6.0 45 6.0
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20014 H1/3(m) 097 1.05 1.38 1.10 0.68 1.22 0.99 112 044 1.26 0.78 1.12 1.38
Ti/5(s) 4.0 41 4.4 42 34 4.4 3.9 3.9 29 48 41 4.4 4.8

20024 Hy/3(m) 1.57 0.92 0.54 1.03 0.88 0.88 1.27 1.10 1.28 1.33 1.10 1.07 1.57
T,/5(s) 4.8 3.9 41 44 3.7 41 45 41 46 46 40 4.1 48
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IRTLNEHNEFHEBED 36%ITHYT S, £z, TAYTO T TONEROGE TR
L 2.1 mol/s/m2 T, ZHITMEE D 0.2%2E X720, JIIRE S (19882 L % & 7~ E 4k
Fic i oD K B BT E C SE/m2/day(=11.6 u mol/s/m2) T&H Y, F 5.3.4 Ofilx
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