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Laboratory experiments on lateral hyporheic exchange in
riverbanks with curved bank morphology *
LIN Junqiang, YAN Zhongmin, XIA Jihong

(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 , China)

Abstract: As an important component of stream-subsurface exchange processes, lateral hyporheic exchange plays a
crucial role in maintaining health of river and riparian ecosystems. In order to reveal the discipline of lateral hyporheic
exchange induced by bank morphology, 10 runs of circulation flume experiments with idealized sinusoidal curved bank
and 4 runs of comparison experiments with straight bank were conducted in varying flow conditions. The experimental
results showed that the lateral hyporheic exchange also consisted of advection ( pumping exchange) , diffusion and mi-
cro-circulation, which was similar to the vertical hyporheic exchange. The increasing stream Reynolds Number Re in-
tensified the effect of diffusion and micro-circulation. The presence of curved bank morphologies produced additional
exchange under all flow conditions. With increasing bank amplitude and flow velocity, the pumping exchange (advec-

tive exchange) gradually became the main exchange pattern in the earth time of hyporheic exchange.

Key words: banks; flume experiments; hyporheic exchange; lateral; pumping exchange

I IPNID PPN LD NI LD~IPNLDN LD IPNZD~IPNID NI IDNLD NI IPNID NI PNZD DL IPNZD LD ~LPIDNTD DL~ IN

2011 FHB/ERZH

LT EESE T ORBEEIER)2012 438 SCIFH TAE , 30 1036 SO B 806 548 W il 7 | 2 ot mk o 30 1) S 4 2% B3 2 B
R PR 2% (0 % AN B, OF A A B A L R — IR TR AR = 5 S0
ERERBH(MAVETIHF) .
BRER FMeAN B3 B o BREARE B RO Mooy BARMA BAot R B W ER
BRIk X FE O M TR EW OSEAM 4l B P B4n N CHE & T HAWE
Walk BB #Ehhy A #hAR EEEer WkE MR AORB W O WIERE WIBR MOSUR
Wi EEmM Eaw AKX BEMC mEAL O WHEN T OB OESR S%R O RKRN BEE

Z R OB F 2 o FHE FHER F2AN Fhk ZHR Fk 2l sl FEE ORIR
X ox e XS XDJuk XIS XA XIEAE B2 BiRE Mok%E Bl BRWm BER
FET OBEAR FOEC BN BET & o R B ZBAk BAW O EEZE MExR OWE; LEHAF
A W E B 4 S slemiE ISR BRGSO RPEE GRS RESE I WSZAE
oM OE W OE OZE OE OB OEME EEK Ea) B4R EAm EHR O OEXFE EE EMZE
WA EBH ERE RWEK ORH Rz R RER RMR REFE OB EERE TR R
fesife fRosse UMD FaeE IFLRE YR MEA RRR BUER  BfeE R sEW wkam
ez ok R RS AR BB foOur sobr’ KT skihik SKOTE KOy SRR A

g Kiask KRR ETE ORIVE MR BhRE b AP AgER ME O RET KR
FER, AHAR
Lo b st R 2 52, o [ R R 2 g 7K SC b R #4856 b o 1 9 O

% The study is financially supported by the National Natural Science Foundation of China ( No.40871050).



