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AN ATTEMPT OF COMPREHENSIVE REVIEW OF RESEARCH ON STABLE
RIVER CHANNEL GEOMETRY IN ALLUVIAL PLAIN

He _EFnHI
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This paper is an attempt of comprehensive review of research on stable river channel geometry to
consider the recent attention to stable channel width against various discharges. Not only regime
concepts, tractive force (theoretical) approaches but also extremal hypothesis approaches were
reviewed. It was highlighted out of the reviewed papers there might be a kind of constant aspect ratio
(B/h) regardless the channel (discharge) scale when their width - discharge relation followed the
regime equation form. Such B/h can be regarded quite significant to quantify the stable channel
geometry. It was reviewed that both the empirical and analytical approaches has shown certain ways
to evaluate the specific B/h to support the stable channel forming. However, the variability of B/h
according to both theoretical and empirical ones is found still to be significantly large around one
order, which limits the effectiveness to predict a stable channel width.
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Figure 1. Variation of sediment discharge (O, against
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B4 JINEKIRELIC & SRR EDZEL (R OSIFRRAE)

Huang * Nanson'1%, BEROIGEROMFZETIE, IEWT
T DMIGHAREEI T 2 DITFHCBOFF IR A K E N2
Einb, Bhz1Z8E L TEROLKZRDL L, Bhils
H U CRTHIC e 2 W 2 MR LT D, 61T
ety Bl ZMeyer-Peter & MullerMPM)=U% FIVNC, =X
O EHH LT

3/8
Qs=Klg3’8(g+2>“4{1<2g——r*c} ©)

(Q+2)3/4
Q 3/8
K, =4.93,/(s—1)gd >/ —— 10
1 ( )g 7.68\/5 ( )
3/8
113/16 Q
K, = 11
2 (s=1dB10 | 7.68el b

QsDHEAZIImYs, C 1ZBM, 1 «lIMPMDOKH50.047T
b5, KO9)%EHHKELETT Y b5 & B-4ORRR
LR TRV B & 2R DL IMFET D, (9 &L TR
L TOLEX(=,tTD L, MmEI=(12)E705.

1.6
Qsmax:K1(24Tc)l'6€m3/8( n )1/4{ 728} 12)
ZORIL, (=2TlHthbEe LOFIMRIEL 25 2 &

R LTV, Bz B4 A, =BhA35ThH S
LT ERER L 72 5. RO AKERGA 00 TR 1 D]

-116-



W Z OBMIZITV 8 ) HEOFA BN HILT,

LETNEDIEHOBRE 725 & S,

ALAO~1DIE, b EXEMPMORXLISE Lz
& X ILT L b EORREDMRTAN RV E S
b5, EI-BHOKESIEC L - b ER R Z 5%
5in=Bhit 1 4 —4—FLEZET 5.

(5) BHERFERIZ BT 5% TE

LU — MEED RN RIS & LT ERK IR T o DR
—TEDTENFTALD DIZH L, JIIEZEDOEHIRKE L,
FOT, FEHEICOWTHELAERENLTNAY. L
DUNE & A E OB ERFZE Tl ETRLE OFt BT
WD S5 U DTV D, TEERGTE: & F DiE %
B0 oo ToMFIEIE 2 < 72\, RETE ORI T &
TROKERATN 2, B0 DR ORI KT DKL
BB D BITON DR E LEHIIB 2 5.

4. BEFHRD)IMEKZELB/hZDULNT

FREY 30> TR L2 X 918, e EWE O
QDHEFLBRHDHFE L F o T-HIEERE TS, #
DIED A — AR <, 5 —EDBhNIFIET
LAREEN S D, F iz ko X 9 (ZHuang & DGR TI,
EEDQ, d, NIxf L CTLIE L 72 DBhNET HEZS
PRIN TN,

EH TR ETIE OB EZINCFHMICTX 2008 5
IFEERSTHDLEEZD.

f&l 5 0723 2(4),(5)DIE TR LIZINE T EDOQ*,
h*, B*OBIRIZE 5 &, MiRHLRICIIT 5B* Lh*iXiZ
AT L, B350 IR Uk 2320 C & 72287
FEWNEICIE, FHE (R Ar—mck g, HoH—
EOBhPFAET HZ EAREEND. BieAIIB*, h*
DOFTHHROREEL=B/M)FHI30~40TH 5.

FEHIREE R TA@),6) ORI S T 7B DE
A OIE S > AR L2, A@),0) DX LEYIH04, a
EIFILICBM & TR DB L 72 D Z L AR L, it
DOYIFTHHakbld, VEHERE10, Bh=10~150D%iFHT
KIMEHO0AT—F ) DIESHENBHDH Z L &R L.

L E 7 RE W T — & & L4 L 72 & BHZ Church -
Rood® 23 5. ZOEENT, BIEDFHEGIRSEE & It
2, MRS GIEI00FIXLZE Ch o= L S i
HIEATHI S 41T D (F'2) . BEREPORGEE LT,
ZOLEREOQ*, B¥, h*x 7y b LIZ(B-5)fkiHE,
{5, bDIX HHOEFRE D 044 — X —FRE L 7o 7.

ZIUIBMIZT 5 E16(5DIEH DX IZHYS 9%, Huang
SO X HELTHBMZIOfEDIEL X EH 5.
BhD 1 4 —4%—LL FOFIT E EENR LN B X S
na. L, eldEaton b DE-IITTRENTWS L
INTIRLETE DS 2 B UI-MTCIGEE, )& D4f%
DIEHDE(04F—F —)ZMHTHINCELY P2 5 ATReEtE %

RLTWD. ORISR DAl 6 %.

5. fEam & IERIZR DA R

MR ZEE 7o PRI IRI BT 2 B L D98 %, & DJE
SRRZRIEAL, IFRETHEDRHE, i DWF5eE4 0 E Kz
X, #HL, FXOV 77 Lo AR DT

MRHTEOQ & BO—EHIFHDRALRIY, BUERIIA<
RSN TV, QDR L BAHAIT 5 BEFRICHWT,
FEREITRIZ0S & SND D, REUTIEREICKE <
6oL, MR, EEOIMEREICSTEN 5. R30I
WIET DIEESE 2T, T OHRbKERIBIRZ 7%
EL, BRI SRR TIEL, QOREE U, &
BRIN720.51 2018 0 I VWMELC 72 AEAIC 8 2. 8004 FITLA
oINS < uliendFRAIC L B &, BRI
TIROEHHNZ IR T 5.

QDREIZEAL TIE, L — AR DL nRAR) 4
DIFFE A7 — U3 U CRNET D356, HEOEEE S
726 o5 —EOBhPMHET D Z EAVRE STz, i
FEDIGEROAFSE(Huang + Nanson) 233\ T & ]38 23 Ay
(229 BhOIFAEDEH ST A, T & RN
JEIREE 2 B L= MTCIREUIENMEOIX S D& 2 E &
MRS B AlREEA 7 R LT 5.

Z OBMHNE BRI EHMG RV ZEE 7B T A3
HTE 513 TH5. UL, LELFHE S SIEE
[ OEmpirical 2HFHNIFVTIEB, hid&044—%—0
IX5o%, BhiflA—4—LIEDIXboZnbb L5
D% ZIRN. FDI=8, RERTLEBRDOZAREZ 672
ST EROE AT ESIEN SN EE X HND.
1. TIRARTAH DI IEEN R L TEE LUWIIRO AL
Y 2EDD ETYH, EFIIARTLE 2— LIZ3EGT
L= Mial, empirical 72 7 7 m—F & DI &
DHEROZEMEO TR DT &, W OLE L ST

ET-ANIIET — % ORI EMETHIIC L 0, sk
I NOHIOBEENFHTHD LHEZ 5.
10° I I I I I
B/d O Irregularly sinuous B/d
10’ &  Meandering
h/d 4 Minor secondary channels XA
10°f & Split, occasional islands =
x  Anastomosed oo h/d
10° Al
e e
10* o
10
loz/of/‘g@A 2 ’i;;
| 20|
10' s EERIFEZ0 40BERR
/M ‘1?&ﬁlji~ a=jl.6~18.0‘jb=0.95~0‘.IGt‘Lf:.‘

1
10° 10* 10° 10° 107 10* 10° 10" 10" 10" 10" 10" 10" 10"
Q/.fg-1.d°
-5 Church - Rood DRERHFET—4 DA, B & Uh+DREER

-117 -



%=-2 Church - Rood DREMET—4 (#3%k257)

FE(M3/s)| AR(m) [KEEmM)| AKRDE | AR BRIE(mm)
BX 16696 11.18 881 0.0416 190
&/ 0.4 0.2 2 0.00004 0.22

R AERSUCBLC, BEEARME L a AV ME TS

72T L BBA DEBEE DJT 2 DX VIS L E T

SEIR
D) H)IHER, dATAR - BERRLOKE, FrifR AT

2)

3)
4

5)

6)
7)

8)

9)

FH3%, 1986

KLY ZEB SRR 2 « ZEMEOTIRIC OV,

20104 BEFROKER > L AR Y 0 WEATEEEE, 2010.

Knighton, D.: Fluvial Forms & Processes, Amold, 1998.

FERFERA—EIS « Jvseg) || DU S EN 2 B 2 KERBHUDTSE, 5

FEAL, RS ARRSC, 1980

Lacey G.: Flow in Alluvial Channels with Sandy Mobile Beds,

L.C.E. paper No.6274, pp.145-164, 1957.

RAMRFSCRT « VB7K, M, pp.210, 1922.

Graf W.H., Hydraulics of Sediment Transport, McGraw Hills,

1971.
Blench, T.: Mobile bed Fluviology: A regime theory treatment
of canals and rivers, The University of Alberta Press, 1969.
Leopold, L.B., Maddock, T.: The Hydraulic Geometry of
Stream Channels and Some Physiographic Implications, USGS
Professional Paper 252, 1953.

10) Simons, D.B., Albertson, M.: Uniform Water Conveyance

Channels in Alluvial Material, ASCE HY .86-5, pp.33-71, 1960.

11) Singh, V.P.: On the Theories of Hydraulic Geometry, Intl. J. of

Sediment Research 18-3, pp.196-218, 2003.

12) HERE=AL : BEROBHUED, A TR HHES,1971.
13) FFHFE, ESiER, AKILEA  RE THEC RS 2K EE

SRS, BTROBAE97A, 1975-11.

14) BRHEH—HS - BEAOKBBRRO L 5277 BIFEDREM &

BRI, TARYFEAKTES Y —200-A-5, 2000.

15) HIFK : JboKEE 125, JE, 1985.
16) HERE TARISTHT « WIERH R, TARIEATE R 2662

7, 1988.

17) Velikanov, M.A.: Fluvial Process (7 = 7 7%, Fizmatgiz, 1958.

18) £ =, & {7,

ST - ARTRASA(TERE), LRt
TR, 1987

19) #REMEE " « 157K & BREEOFMAN LIZiRAKIEIGR & L Coi]

e, WIEIEOREITIE, ) iR 516%, 2010.

20) fARHE " ik S I O E L) i - Wi —

HEMTINZ 5,
2010.1.26.

EB140[RRAN 1 30A 2 3 D i R,

21) Acker, P.: Meandering channels and its influence of bed

material, Gravel-bed Rivers, John Wiley & Sons Ltd, pp.389-
422,1982.

22) MFHERST, Parker, G.5 : [ELHREEAIAI | OB 2 EREWTIE

REZDAT—IL, AR AT, pp.117-126,

1986.

23) 5t U, HUEHEAAT « BRI | OZEERTAIRTR,
AR E, 4295, pp.57-66, 1991.

24) Eaton, B.C., Church, M.: Predicting downstream hydraulic
geometry: A test of rational regime theory, J. Geophysical Res.
Vol.112, F03025, 2007.

25) Lane, E.W.: Design of Stable Channels, 7rans. ASCE, pp.1234-
1260, 1953.

26) ToARTE: « KERARLE H3%R BRFI60FEEERR | 1985.

27) FHFRK - HEEZ A O WA OV T, AR
52105, pp.13-20, 1973,

28) HuHIBRSY « RERKERY: SHI3EE, HoEHAR, 1999.

29) Parker, G. : Self-formed straight rivers with equilibrium banks
and mobile bed. Part 1&2 The sand-silt river & The gravel river,
J.Fluid Mech Vol.89, pp.109-146, 1978.

30) HLIARSE— : hRERAT)| -HiIE & EIRE- BB6=, HRELIIR,
2010

31) KREEZ )N OZZERBALETE, KL e 395,
pp.633-640, 1995.

32) S B OO TG E IR, AR T
U —R04-A-7, 2004.

33) Vigilar, G.G., Diplas, P.: Stable Channels with Mobile Bed,
ASCE HY.124-11, pp.1097-1108, 1998.

34) Julien, P., Wargadalam, J.: Alluvial Channel Geometry: Theory
and Applications, ASCE HY.121-4, pp.312-325, 1995.

35) Chang, H.H.: Fluvial Processes in River Engineering, Krieger,
1988.

36) White, W.R., Bettess, R., Paris, E. : Analytical approach to river
regime. J. Hydraul. Div. 108 (HY10), pp.1179— 1193, 1982.

37) Millar, R.G.: Theoretical regime equations for mobile gravel-
bed rivers with stable banks, Geomorphology 64, pp.207-220,
2005.

38) Griffiths, G.A. : Extremal hypotheses for river regime: an
illusion of progress, Water Resour Res. 20(1), pp.113-118, 1984.

39) Eaton, B.C., Millar, R.G.: Optimal alluvial channel width under
a bank stability constraint, Geomorphology 62, pp.35-45, 2004.

40) Hey, R.D., Thome, C.R.: Stable channels with mobile gravel
beds, J. Hydraul. Div. 112 (HYS), pp.671-689, 1986.

41) Huang, H.Q., Nanson G.: Why some alluvial rivers develop an
anabranching pattern, Water Resour. Res. 43, W07441, pp.1-12,
2007.

42) FrEFAR - Z2EZRATERE « BrETZ OB ENZEORIEL L
SHAJN O « I - AKEBIFRD—BLR, KTtk
55554, pp.787-792, 2011.

43) Church, M., Rood, K. : Catalogue of Alluvial River Channel
Regime Data, Dept. of Geography, Univ. British Columbia,
1983.

(2011.5. 1954)

-118-



