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Effects of discharge hydrograph on bankfull discharge
HE Li
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Sciences and N atural Resources Research, Chinese A cademy of Sciences, Betjing 100101, China)
Abstract: The analysis of the relationship between annual bankfull discharge and inflow mainly focuses on the quantity of runoff
and sediment load at the annual scale (such as water amount, sediment load, and w ater sediment coefficient). Some researchers
may also consider some specific characteristics such as peak discharge. However, few studies focus on the discharge hydro
graph. We wllected measured data of discharge and cross sections at Huayuankou Hydrology Station during 1954 2000, and a
dopted flow duration curve ( FDC) to describe the discharge hydrograph. T hen, we used improved MOL method to estimate the
bankfull discharge at different temporal scales, both annual and reat time. The relationship bet ween the coefficients of FDCs and
bankfull depth (‘annual and reat time) was investigated. The analysis showed that when the discharge changed dramatically, the
bankfull discharge was more likely to change, and so was the morphology of cross sections. In conclusion, in addition to the
quantity of runoff and sediment load, discharge hydrograph may also influence the bankfull discharge ( annual and reat time).
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Fig. 1 Variation of annual bankfull elevation (a) and annual bankfull discharge (b) at Huayuankou hydrological station
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Fig.2 Flow duration curves and morphology of cross sections after flood in 1964, 1998, and 2000

AR A (1) RS FEREL R FDC Hh 2,
SRIE PRGN 0B B o A b, ARIE A X (2) HH A
SRR AEPE KR, I A MK IR 5 0 B S
DGR, N 3 Bis. MR4E o B IR/, F BT A 4L
P KE N a< - 1 500.- 1 500< a< — 1 000,
- 1000< a< — 500 Fl a> — 500 VU4, fh& 3w
AL BREEVUAa> — 500) Fh, Hoy = i -FrE K
RBEE o (HECb 15 2 IR 1) H 2P MEK IR B
RIE NS NI SRR R NS b DN ]
Fa R U (a> - 500) Y, P MEKIRS o {8 8L
bERIRAANK, FEARYERFAAL

c 40+ KXKEIR

Bl 4 2 T P o (X SRR R B AR A
Vel 11 DT %) i R 4 Y AR k. FTRLE HY, 7E a> — 500
I, JEEAE 4 AF A I AR IR AN K, TS HOB AR A
K, B2 I EAE M AR (40 19911997 AT 199),
EFM SRR 2 a< - 1500 B, ERIEAN
ARIRASCOR, WTTTHE T 503 B R, AR 5 A AR S 3
TEAERE IRSEN, T 1954 4. LB MR M, SEN R
AR (B a< — 1.000), Wi e WEAE T
AR Y, TRIES, SE~FME KA B o [E3E K8 /N 14
PR AR PR 38 W0 a> — 500), Wi 548 7
BERMEIEH N AR, MR EARYERFAE



paty
e

c RELEMFRIRENEH

3

a b

Fig.3 Relationship between parameters a and b of flow duration curve and annual bankfull depth
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Fig. 4 Discharge hydrograph with different = values, and ty pical cross sections before and after floods
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Fig.5 Variation of reattime bankfull discharge and water sediment parameter in(a) 1958, (b) 1959, (¢) 1961 and (d) 1962
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Tab.1 Discharge hydrograph parameters and annual bankfull parameters

A a b FT IR /m PR S / m PR /m &I
1958 - 2265.5 10 121.0 93. 14 92.63 0.51 a< - 1500
1959 - 1262.5 58013 93.43 92.58 0. 85 - 1500< a< - 1000
1961 - 1315.6 6529.5 93.34 92. 69 0. 65 - 1500< a< - 1000
1962 - 945.13 4 837.1 93.53 92. 40 112 - 1000< a< - 500
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Fig. 6 Morphology of cross sections and discharge hydrography at max imum and minimum reattime

bankfull discharge(in 1958, 1959, 1961, and 1962)
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