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The present and future research on preferential flow

NIU Jian-Zhi, YU Xin-Xiao, ZHANG Zhi-Qiang (Key Laboratory of Soil and Water Consersation & Desertification Combating of the Ministry of
Education., College of Soil and Water Conservation., Bejjing 100083, China) . Acta Ecologica Sinica ,2006,26(1) :231 ~ 243.

Abstract: Preferential flow, an ordinary form of soil water movement, was proposed recently but had not been properly defined at
first even though this expression has been adopted by various scientific communities. Preferential flow is a term describing a
process whereby most of the water and contaminants move through porous medium following favored pathways from other parts of the
medium. Research on preferential flow involves studying the mechanism of soil water movement from homogeneous to heterogeneous
fields, and it is inevitable that performing experimental or technological analyses is difficult because this movement is not detected
easily. This paper provides a broad overview of preferential flow with respect to definitions, types, basic meanings, basic theory,
important characteristics and effectual factors, and systematically outlines the most recent methods to study preferential flow with
quantificational experiments such as chemical tracing, mini-tensiometry and electrical resistance tomography, as well as other
methods. We also provide a detailed analysis of modern apparatuses used effectively in the above-mentioned technological methods
such as time-domain reflectrometry (TDR), tension infiltrometry and ground penetrating radar. Research that takes into account
preferential flow can effectively explain the problems of hydrological processes which may not be addressed by Darcy’ s law and the
Convective-Diffusive Equation, but at the same time, considering preferential flow increases the difficulties and complexity of the
research due to the non-equilibrium and regional characteristics and manifold types that are involved. To date, the mechanism of
the movement of preferential flow still does not have a proper definition. There is a lack of systematic standards, which should take
into account the spatial and temporal scale. There is also a lack of equipment that can obtain international standard authentication

and that has high speed and bypassing characteristics necessary to measure preferential flow. In the end, the paper discusses the
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direction of the development of future research.

Key words: preferential flow; effectual factors; basic theory; experimental technology

AR ¥ LK B TR BEORT, ER-FHEIF ARG BB, ELEK
1B BhHLI B 9T 34 R R R SUR B AR & L I B A A A L IE B8 X, (U8 AR 25 “ pars pro toto” A F
R KA RERS G L REXHHRTAE SRR RE B RINAS . BT, 4 F L840
SR X AANMERRAEREATHATESHIRRAG TRENELHRIBHAF, RAEREHR
3 £, 10 KL B i ( Macropore Flow)!"" ™ (3R 88 | ( Bypass Flow). & it ( Pipe Flow )™ " | #% % ( Finger
Flow)™ 2 ¥ 3} % (Funnel Flow)™*! ¥# W ( Channel Flow) % B i (Short Circuiting Flow) . #84) B # i ( Partial
Displacement) « # T 38 4% It ( Subsurface Storm Flow) - 3F 4 1 & JJ M ( Gravity-Driven Unstable Flow)'®~¥ | B F W
(Heterogeneity-Driven Flow)'™** [ #25}i #fi ( Oscillatory Flow) & 1% 7 & i ( Depression-Focused Recharge)[wNM] % .’
BB R - RAR T A R WA BB, d TR R E LR KB R
HE-RELRS, EMRAHWRTHELZAHERREK, MM T KCELESEETRTRHIMERE .
1 REFaREER

AR B RAE S A ERE N KL RBS(RE) NS UM EREANGR. BEEREE
Wi AR MR, ISR ERAELRLARIEYEERS TN,
1.1 BE(REER
11,1 HEHER FEFBASHNERE LA KRERR, BRIk TR, B MR AR RAER
ERWHRE, EYREHALES, MRS W KEF X Fal R A - RIIIMA, 0 IR 1 A58 E 2
R, FRATERY EREES L, RILBERSCEE R Y MR LR kM AEHRAER Y E A
YRR A MR E P R REED L RE , HERENSARUEERSEE  HREHAGEAS
KA R R L B A R R R R B R A

KL RO R, KRR RS WIS I RHPRRIBEFEER, BRI, ESH LR
HOR ARG AE L HER BT, ERSEH LD REREN TUELROENEE . HEREAREBL
B5LENENESEAX G50 LA, FRBENMELHEBRERFELR, T LUK B REDE
BB LR,
1.1.2 AYRE LYRERBISBTBREEN—FHER X HENEREERER M, BB R LB AILE
M- EERE, ANEEEARAREXRFENENRFERNBZELZE T, EYEEN LR =ELERE
EXREENER, ATLAEY BTN KFLERWE R 5]5€ 8RR U3

FYRIERARABEH— P ERER, LSS BGE o A e (e + 58, N R PR R o &
BRLHRENS#NHYER ARERERIIBEMLTHREKMAEY R HELEZHEKR, HEMLL
Pt B ; [l —Fh 3h 4y B9 R L IE P 05 S xR B R A BE RS HE D, 3R BT S R AE S (BB R E) ", M
YRAMERRACAERAAEEER AABRIL(LUEERLNE)RER L BAABRNEERRZ
— BFEARARARHEBHNH Y, EHRMAH, B’AEAN TR, 03 KT R LR 0 8], iy it
BB KILBESE 30% KB L B T8 50 ~ 100a, T— 230 MIS N BEITERYTEFILE
F, RILEFENRES L RO SWREER X,
1.1.3 +THAHEKE THENHESKBREBRIE EEYEBMERN — MM, Bk, st 28 E
BROKMEAMBEASRERAMRM, W 2R BOREHZAELEEERFA . Edwards ELEHA L
B, L RMEK 30mm JEit 1AL AT 2 WK, A KM F AN AR KE R . Edwards A Xy 11
6 &K BARRS , 7E KA TR IR L S 0N 5 MK 2 [BIFR7E A TR 1 58T, BR AR Tk ml LR RA .
TEVI MR &K BT I L5, MDD R 25, S B IR B B TR , R ZT B IE B SR A AR IR
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1.2 s GME)RER
1.2.1 [EFURBEAMENEST B PR 0 5 B 008 0 7 1 B W AR S5 35 3533 72 , Bouma A1 Dekker BF 90 % BLAE T 45
ST, ERERROEREAEEMERS WP G ORE . R T M M8 E R+
AL BRI HAMAMM R, RO KREELCLIRRETS, MEKBEELEDRRESEBS . &
MREXRARMHERERAEL W KAOBEROBARE, NTTREWIAIBEE, ATEEHRTREFAEE
5, BT AR AR R R B T A B AW . Gang-Ling Ren %538 i3 7 7)1 Jr 1 X4 466 W0 B2 i 4 5
RHKRH, FURFH TERRETH OB E KT M &M T HROR T, 3 B 5E KR & a8
%[69]0
1.2.2 BHERX Bwm MY BN - R BRI BB R BRI, BHEE NSBB8 B R
PELEGBE, St T LIS MATLRE , AT E 8 KKK BXE. HERELHMERERE
EREMANAHEGYHES X TEOEYFLE, FEIEMNEMEY BREMSKBShESIH, RN
IRT B B, 15 3 TR K R O T B B b tho kT B T, TR A S B ¢ i R A B S A B R S T
{115 e
1.2.3 TEMGMXE ZFETLERW, ETELFMZGSR S, + 3K 55 0 Fm 0 m R £ B ik
W4, MAETHREY, LBEWARE, R ERMIRORR, EREEY, CEERER K, L2/
R, tRBKMEENEES LRERERX, RABESHASFNEL AR TEXEHA#H L/ ™EX
Lk R R 2, MEMEWERREER,
HEGMEORRTERREERA, W TREREENERTFAMERN TR FSE; B0k
HEREHETHE, WARABRRYER.
EREERBSMATHEHE(NEMSMERR)BRORRE T HRAR MR 8, XX %R 5 E R A
TR URE—ITSERRRE D, ERAAFAEREREENHE T, BEDTREFR T E ARA
S45 R MH AR BAME e B e,
2 IRMRAERTRPEMER
2.1 REEHE
HREERABMA LRI ABHER T BEYHEEHRNCK, TRBEESLERENYEE, i
EAREHS ERBRMBERLFLEUR. NI AKLERTBEKPEHHWEERERE R HBEATEIH
REE A W R, A SRR e AR AR T AR, FE KB E AT
2.2 BHESEHEL
B ESEEER 20 e 70 FR, EFEXKUENEHRAPRBHEERRZ —. BEBEBWETNHH
PRERAFTRREHESRES., SBBELSWETNLAEABERRERTRELILAEE K 8 805,
EMNSHEZREMBRTASHERERE, MBA—ITEKRWERKERLEN FEYE (¥ AP HBERRIE
FRET S IZHIN A
“BET—HEATHE YRS RT ™, AN EEEMRS) IR RERE S G HWRBEEAR,
WREEHEESFTHEERESERNTERRRKATSARELKERA (QHEET BE SEMS
KEE), EMES MBRAENLAEEE PREBESEEMERE S SRBR SRS
EBEFHNBHAD Y HERKLBRERMKBERSHRANBERNESEMTRM, KB TFE ™ KK
B ERHEK SRR HES R ERES SHEMATFHETULRILERESHOIFR BTN,
AR EEMBEYFEOERETHTURAERESENR BB FRER, EREREAYITE,
RYPEEN B - AL RE RF RN AR TR OK WS BT, S B A R R B
MEGFEDNSTL, MFTRBEWN ., Sposito F1 Weeks 38 13 HF 5 7] H Lagrangian R TEERMG TR =4
7 B 3 W™ Weeks F1 Sposito #HIE M 38 A F Borden L L KB WL RTATEREHMIER T
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PEFNIRFNAM AT 5 T MR ZY R A A HP R AR A IR T A ML F 2T AT AR B3 40 Hurst 45 3 Lyapunov 1830 B &
Y% MRS BB KN S — R RS E KM,

Prazak 3T & B3 ML AL BE A R P 10 B 4K B L R BT B B A0 R AL IR B S A6 SRS R ™
7 Y B P AR P AR BT IR A9 VT RE AL TR BT JH Thunvik 1 Braester ﬁfﬁﬂ@ﬁ?ﬁﬁi%ﬁﬁm] LKA BB
W% BEAT RIS HNE B, IFETE— e 3 KR ; Geller A FH 47 £ 22 1] 1 18 7% 7K TT Ji8 W 42 7K Wi B B R) A8 3
SR HEL TR RERE L RMRA N EES,

ARRFHRERYR S A S MEHOES, BE—FEERR, ERHARAREENIE, BARKIENE
S4K . 1975 4F Mandelbort B KIRINATE LM%, AFHAARRA T HFESARAMEY™ . 1992 4 Natano %4
ARBEBTI AL BER ST, ISR HEBSEIRIZHE N Brenner FHHEWR R, N2 5, HEHE K
FHEERLBRERE RSB MSBE ZHT A U —Fh 308 B, B B AR 40 T8 48 3
WAEERE™ , ERRBROBFERTHED TERIARAER, BAEN HA SRS AERLSREE
W RHEF S T RS, B AR 3 T RS KR feid BIEie £, et JF 2 L 8 60 Se i pY B 2 R Ak p i
R, RS EHIERNTIN.

2.3 BEHER

BEEBHRY RGP REEERST, AFLBRIE R RE, 302 72 LB R BB B S 0K S sh LB s
mEZCENAY .. BEECEEERR RSN, THTELRII MR, FVAREE . EEMAR
PR R BRI FREEEIC SR EENRERL, SR E RN RERPIRE Y,
RAEABBE RAETRCA ZATHRARAGERIAHAE D, WEBEHRTHEHHRT %, BR
BEHLEGEBENFRWEARS R RHR  BESSRE RS, o f A2 Bk Wa s, m
R, E4 MR R,

“PIRE SN BEMEARBERY RMRIER, R —Fet | .S HARSHEBWEFH %
AL EAHAREMAEER RRERXANESKRRAEMEN L WERT AR EAMES . CS AT
MRARRE MRS EHERNES , HPFRTVBERSEDIA)'ELATAIHESERTMBEAERY
KPR ROR 2B 5 B AR A S R 20 S BRI TIE 4 BU5E A T 75 R B0 I LB 4K o o B 9 RO (FLRBUK R )
EEREEYAT . AAARBERBMERTLERTBAERSIMEH B ERE FSaHRMA™, 3
HEATFHEAEaTHBRERRRTR. '

2.4 FRERHEERR

e L EARSRPHIAN ML, LBEARSERE L BHE S KE S MBS HBRMEK,
EKBENEREEVIBER FKREAEARNESFRAGTKERBB LI MAENEER IR, BEK
RIBT R IR AR R B & R WA IS M AR EM . M Ras™  Philip"™'™ LA & Parlange F1 Hilll'™ &
BrERERBEEESAN, IRABRENEEMEARREMEN, BEKEERARE XRTRETHE
FREBIHE, RN BRI BRI RETRER. SIRBESEA A REWNES /M, Mt
WMWK BEEMRESENNEM I EEKENYAL(ERFRENFLBEMKNESR) REKL
BEABEH—MKIEFR, AXERER, AMFRERZME LB AKENAREREENE R, @
T 5 X 8 WK+ e LI A KRS RS B R R B ETE L AT ER K L P, 25T
KT FR, TR —KEE KERBEEG LR, ARRKFHARMENLERBAZ RN TR L8, ¥ LU
B, 00 55 I B A T AR 45 R AR 0, X B PR AR W R R R K — B AT A B MK LR 3 B R IR
Se R T RS W0 & A B, X Fb 00 S W B A0 T gy 10
2.5 fhicmpisy

THEAR RBALZE Darey TRMHENIBHEE TBNEANIBRREATRE, KEDRBR R AR
B AW, B RBEEBAXIM - FEEASEE T HRAHEENER, FUFERBRCRERN, HATH
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FRERATWEE, EEREWNTREYTIHLR, G685 PR BN R0 RE BB R o
BRI ZMFHEHUEERE, B E R R EEMKE ST 3 (statistical approach ) F B R % 77 1k
( phenomenological approach) W i&4% .

G 30 gk AN PR 43 I BOE B L ER , B T TE AR SR 0 R Al b 8 B AR B AR HBLIK O k , B I R] ER 5K
REMBEEDRAORE, SERIBNEEMSHL, X/ TEARBEHTMN, RGd—1NEE. E.
Bresler &2 W. A, Jury S \HR S R SX R e B A )

REFTERRWE—NEEENEEER, AR RS E R AR K E, MAN, FREFRAAR
SRR, M KB M R B T kAT AT

D ERTEAER . GAEBRAARES B REESEAG BN AREE, — Bk, 5k
WA RIS AL A BV R 0 PR AN (R Y 4 K1,

B, B REH RSN, TLESEPHARN REERBAKXNRAHBREANXETR. &
SRARE KM PEEEEERM WA SR EATHE, WRARNAAFE EARERE, Il R
EAH ETRERE - FHEEE MRALRN RS S E(SHEBRRE), FTREE AR TR RF, B K
16 B SE AR AT LUTE B AL R | B R A B EXM LB AR BN RE, BB
IR RN B PR BA T AR R B R R MR 4T
3 MEREBRBAREAR ‘

BAMARE-HEAE RN LBKSENERX HEERARXSETAZEA, FEEHAAEARAFER
FTRARZBEERRMAMT . B, ATHRERMTHARBEAR TBEEREHEAR MKAMER X KIE
BARA S, 3 T E A S B T BRI T 35 A5 B AL i (088 B4 3R, A BB B 5E B
3.1 REHEAR

BL7E 1978 4F , Bouma F| Dekker Bt | /R BR B AR 43 ST BF SR L P BRAL R 48 3 , At A1 FF 81 T 3 8 B 40 #
24 ™M, BEJS, Andreini 1 Steenhuis., Booltink 1 Bouma . Ghodrati 1 Jury .Boll % . Flury % LA & Petersen % A\ #|
PR ESC Ko TR IR GE i e Fluy S ARMER ERBATEBREY LR, Kung &
Ghodrati 1 Jury(1990) ZEb ¥ 1] £ AR T e @ AR ™ B T EHRLNER.

RERERSEERMNNTUEREER TR ERERE. BEREREYITHERFLRS,
BHRAARRE TS WHERE2 B B & Pyranine. fluorescein % ; i A7 ), 2 Soilins 1 Radulovich & M
B 7O YR B 5 T A A AR FL o 9 OR S K SRR 78 A2 %8, Natano B I W2 W B 3 3 % KALBR I TE &4 T W
W, Ghodrati 1 jury F| i —FF FH B F & RAI G K Azo Geranine 2G T3 T FLER B MK il iE , Flury 1 Forrer %
F AT 14 F+8h B RIALRFAT R, Gish FRBEFMARERR T RMRXH T RKREHIBREHEE
R E R YR A B A CL \BrT JNO, T AR RO F R B A BRI HLOCLL N S A R A
RS0 AEREM . EAENENAREYRBKYEBBREHRE, TRSHEL RS AH B XN
Bk BB KR,

KAHABNRRELROAMNNE, ERAEARHM I AEERR, ETANEMRN. Casey ERFKS
YERT ,— R ol ORI R I BIR A S A B R b, DL e JE 1R K SR 48 L FLBR 2 W) 9 m] 3h 3 4 A0
AT B4 AR AT B - AT ) KO [ LR AR S i R R B ™, 1995 48, Brandi-Dohm 7E 8 i IX 45
R HE RIELR S, X ik A B U 7 BURE 8 1078 ROHETF R X LA a0 0, TR, R A A B
BHEE, TUBE—MEFSARBHER, RABERSERBSMEETRR AR XS, FERATEREK
BHR T E ' .

B RTRAE [ nt EM A I, e RERRE TEH#—SHNA MEFRES S HE L5
K5ris s 2R B A, 3 R A MK 4338 5 B (hydrograph) , 8] Lh 45 30 B4R SE 42 3 B 4%, R AT s 47 AL 6 3
REPT
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BRARETREERATHBARORDREERI TER, EAELREERSHEWNEFZEANLE,
FUGRESHEFESSER.
3.2 WEAWEEAR

RAALFEY R T RIFERE—- M RKAGFEN RS, 3 FLENEREFBERRE KB RNTH
MUARRXESRME R, WK 0 W Bb R phRe g T S B Ao BT O B BB R BT A S A (S 2R A R i IR B
f(TDR). TDR BEETLAMEA Sy, AT AP RE LR & &, RA AR LMW Hak Bl E KEH MW
BERERFER S REOENERS RESMRE" TR, FHPR L MR R84 TOR KR
K UL TDR M £ LW EKB () MEBRERR (o, ) HEMHFEMR(BTCO)ERFNA. I Wraith 5| A
TDR K IEMR AR & WAL It 9 AR B BB HL A T (2)™™Y, Vanclooser % . Ward 4§ , Mallants % & Risler %)
TDR #4T L FFE LR BTC ik S,

SR TDR B PN AR W KRB ER,BERF LA KXY TDR BRBRARELETFFSHANEE
T B, Germann #l Di pietro 255 — 14 TDR 75| ABILSE WA TT N, 4] DA 7E 1 398 8 T A 3% &% &) @ 4b
B (Z R F )T H(EERSKENE) A ZEal, 83 WA & L SE W, IS R W TDR #Y 3 I ik
FHEEAAN TR ERER DN, THTE LB — WA ERNRERAL, 70830 - RS
AL
3.3 ERAREBRBHEAR

REBEABART LR EHRRER B LRI HRKIUEREAR”, XhREREHFRIRE
WA AR, S BHEMEHRNE R, ERARBERBHARBSIARRERT T, EBAR
HEEBEAREN LEATILEAESOH, MATHHEABEL, HPRFLHWHETEN X REEH
BAR M CTHEAR,
3.3.1 CTHAR CTHAREH Petrovic % . Hainsworth fl Aylmore % Crestana 3| A TR ¥ BB, 3
1992 4F , Natano 54 MR BIGTI A LMD, WA AR R R AL BRI AGEAEN ., CTHAR -
MR BB A, TR TR 2 EHTEE, BEAREERLBIER BB U REET, HAHE T
WM EEGRN _ER CINENKE M EAELAE, AAER SRR B . EENRALR=4%
2 EHRAMU RS A, R EREBITEAR KK E S, Anderson, Peyton, 15 7R G #HE N A T M ¥
AU Cr HORER AT RIL BRI B AN, 5 T R 58 B % o 9 B 3R B 7K B (ydrograph ) 4 £

BRCTAMNUES EAT HRAERAR T, BEREMNERAH N LBEKIZHIBRMOEA CTH
W FHOAMERAAR, CTRRKHFRECLE, TR I BREB HT SR EH, FRANFH/NER & 0
M8 B EF R RN AM N E—RBMFRARA RN,
3.3.2 MBS BIHREK(MRD BB T LREWHR R LEELREN"  BREHE R EHEE
B R RRE R AL, TR THRAER, B R ER G AR %4 MR S SR IFH 2 EERD,
3.3.3 PAMEBRME PHEHETUREARBDIARFRENYEROER FITRE;GAREER, 2
~MEAABARER, B, HTENRBEMES MEAYEERBSRELARAE FRESRE—
YR, EENELEL D, Y A B MRS L BB 7 .

FRAXFEBEBEARAEREERAUF RS 0T EMBENNUBMARHTEE R, BERNE
BAR B W FIREE LR EPR EREIL IR NMR. MBS SEBAREBHRBHER ALERCELH
& RALSER R EN ST EAR S ZENA.
3.4 W EXEWMEAR

WTRAFENERE MRy BT E,  BEL2RIHN A TFERM ALK LA R. 0 Kung . Kung !
Donohue #1 Harari #F3CHRICER 130 F B X B W 52 AR 78 4 56 BB 53 1 894 20 1 , Kung 1 Donohue 1| i 4] 22 1)
RZE K E MR EBALE™ , Hararl B LW AT A AT ERRMERAN N TREEER
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Ve BT 44 A 32 A0 7S R YR 08 0 R S L I SO kT
EREARENFER R, AT RSP RS WT I B Mo 1 Kranz 78 1998 £, R H BB 1md B
R :He, B TOR MK ST B3 36 36 N UE H R 70 G4 BB R i RS 1, B B 8 T s B 753
B, 554 TDR AT ) H BT HE LR 1 IR0 , e T v 0 M 4 4 AL e B S ab i ! |
GRELERFHETH, BEARERABHEN ES5LMAL HMEBER . H-EY- KBS KD RKR
FIBEFKRE—E, BREARFREFEEVEMNBANENR S, BEL B KBNS A - F6E,
FFREFAMNE N SIS, LA W,
4 RERFARDEFENTENTSRBHER
4.1 FFERZEEE
4.1.1 RERSHNBEHAHER REHR LK EHEELAE, FRAETTRT UGN R T4
BEREREHA AR ER R, R AHAFETEE, MATAXIBHTHUEERFEE, XBUEK
BILRBAEBRBAXSEAN—NEER B EERHRET R RS LA SRBEL, T ER N IL, 5
FAR STt 2 sh LB v SR BRI
4.1.2 BZREVACIRE TR MTHEISTIR BRI 200 WEF, of M EE, FE BB HEEEENT
MREE. B TFRERVHAZ, FEHRAAARESCHHAAELIEHN, BB K AKHBIRAE, 0
Andreini FH5H ,RER AR GRWH L EHARKE, KABEMBEREBRE, R4 SREFNEER
B, ZQ OU M 3 R B A AT A 1 R, AR IS M A B R R AR £k (LAS) 55 + M 5= 4 TR WY R A
TR ET R R, K LB R AR B RE AR EIEPEFE, f LASEAE S LR AL T4 WAHEEE AT
AR AR, 3 LA T AR R W AR IE™™ . Rahe B KB HE LR P FE, NN B R K
ERKGHETFEERERNTE" Singh AN, WRK WA FEMN G A ERKEN 0.5 /HHFLE
HBVIV, > 1 T PUE 2 i 134K e WA TE AR ™ o
4.1.3 FHEAZRREMRN MERRREIBHAEFTE—CHFRBEERAN#T. BB XBEENEE,
MAERBZ AT N ERBR, MERSKEAEYFERA RAEENEXERE. RNGTLHE—IFEME
RO, RSO E B R T B i s a] RO, W0 5 b IR BB R U LS B R T T 38 K B B R B ROk
ERBERBERER DA B R BN A #H7 B RO R, A e 7 28K A% B B K
EENKRDEBTE. S4EXTH, MARESHIBRHR T, T RE RO xR EFEHATHIE,
DPREHOHEALAER, B BRN S RERE, HERIEHAMS YR, EHEIR P FEFZERE
s AN
4.1.4 57 HAEGREOTALNERE 546 ENINE X557 I8 K SCH 3T T 5, B i R IR 5T
FARTE LG FAFRKE, 45 MNBEE, FRERTRAERFREMNE K, B LB DR AKX
SFRFSPMNSHPDNG, BNERACEBERFENENERTRAINEA SRR IRERFT
EHMARMUB[BEE.
4.2 HREBRBEHR
4.2.1 HEMBERVEBR MARASN T KD E SR MY AR A 25 5 AL R i & &
BAMBMTKELAEHHAAAEENE, AN LEASYEERUREH MBEYHIRRERXERER™
EMBEEHEFE—, Rt MeRPER EWRE KSMBERERCHBEETWEBALREVIRARK
PIRME S
4.2.2 BYKEWRALER RERAR, BRM T KL, 3 EEERME EREFRER, M TARES
TR RS, HEMARFERIHBRE SR KREALBES, AR ERB R R EE, B LT RA
KRR G B —TERFERANRERSEER.
4.2.3 WEB -PERAERMELREEEE SRR ATHR, 6 L H2 RV AT PR AR
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B Ho F K A T /K BT 0645 B B 96 30 T R0 R Ll 3 4R L 45 o 9 35, {EL R B BRAE O ok, A7 SRR S A 1 B
BERET 24, 3B BH — M R R M. iRV TR T R, e R~ REA
FIE B 4] W A7 HE
4.2.4 BY—MEARHAR IRED HANKEREREERAERRIEERULRE RS FH
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