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Three-Dimensional Numerical Calculation of Curved Open-Channel Flow with Vegetation
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Vegetation in a curved river influences the secondary and primary flow structures by providing form
resistance to flow and by changing a pressure field. In this study, three-dimensional numerical
calculations were conducted and compared with the experimental results for curved open channels with
submerged and no submerged tree models located along the outer bank. A simple numerical model was
employed to reproduce the effects of vegetation on the generation of the secondary flow. The
characteristic patterns of secondary flow are well predicted by this model even in curved open channels
with vegetation, though the outer-bank vortex cannot be reproduced. The calculated primary-velocity

structures also agree with the experimental results in reasonable accuracy.
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T3, ARAITIIFAERANOSEES NHE#T
HITRBICIMESNEREEAREZLS LEI> TS,
iz, TRICBWTERME TIIAERA ORBEL) R
DEENFFNH, FHEE TIIAERERITBRRE
BIICAR > TBDREOREINELS 2> TWVS. [
EHEMNBICREBINZy— A (V-4) T, AR
RIOEFEIBDOEFRIIEREE X< HRL TWBAH,
AERICKZEANMBERNRLDICENTVS. F
RERE TR —R v3 ERBRIEEERELCT
B, HEREROENORFS 2 TIIRWN. £
ELTHRICREBIN-ATHEOEEIZIDN
TRIFIZHRINTVAD, ARICREBEIN-ME
HECEBIIBRICHMIN, EREL DA
MAREF DI/ DEEENE < 72 B {EMAH 5.

5. K&

BHRICEETIMABOEZEICHTS 3 XL
BESEEOBEATREEICIONT, HEHEZAL
FEERIZKDEREDORBIZL ORI L. K
MOERHOBI 2L ELBE, AERD 2 KR
BECRIZTHENERBEFEICL > TRIFICH
RNk ERTHAOSN-_ERESIHEICKS
THHRREINZ. ERFELXMICONTHHEMEE
BED—BII R TH - 7228, B O THERT
DEESENETE < /2o 7=, HERE BN E 2 il
HENCE L E B 5E, MEEEREICX D Eihi
PRI IHEMALSBERINL. EHREMSEIIRN
BICREBEINZARHEOREEBIZIONWTIIERK
MRFTHo7M, ARDr — X TIIBAWE DA
BicThnashiz. Lk, FRERESE
SIMPLE #EZ W 3 RTHKEHED L > THE
HEBCHIZIIEL, RIVEEETHITESZ
EZ-RLE. LML, SARROFRECHEEE KR

DEBIENRH D, SBRBEARETIVITOVTR
MEBEEBIT, BRMEERERD AN, KERLM
EFREBOHEZIREICT 20ENDHS.
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