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Abstracts

This study investigates the effect of unbroken standing waves on riffles. In the
previous studies, the researchers believe that exchange of hyporheic zone caused by the
pressure difference because of different fluvial morphological and bed form. Because
they can’t measure the fluid velocity field inside sediment bed directly, they use
concentration change to study the exchange flow rate between surface flow and porous
medium flow.

Newson & Newson (2000) believe the biotopes can be classified according to the
flow types on the surface of river. We suppose unbroken standing wave on riffles are
undular hydraulic jump and a pressure variation under the waves is drivers of fluid
exchange between surface flow and porous medium flow. In order to prove this thought,
we use Refractive Index Matching (RIM) materials and Particle Tracking Velocimetry
(PTV) technique to set up a experiment to measure the velocity field in porous medium
under undular hydraulic jump.

According to our research, we find out there are a stable downwelling fluxes
upwelling fluxes on porous medium surface. We calculate the pressure distribution on
porous medium surface by using time-average Navier-Stokes eqgns. and find out up and
down welling fluxes are corresponding to low and high pressure zone. The velocity
field in porous medium also can be simulated by our Pipe Flow Network Analysis

model.

Keywords : unbroken standing wave - riffle ~ undular hydraulic jump -~ Particle Tracking

Velocimetry(PTV) - Refractive Index Matching(RIM) materials
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oo BE AT 5 e A A R kIR E B 4 o (Newson & Newson, 2000)

Flow type Description Associated biotope(s)
Free fall \Water falls vertically and without obstruction Waterfall

from a distinct feature, generally more than T m

high and often across the full channel widtn
Chute Fast, smooth boundary turbulent flow over Spill - chute flow over

Broken standing
waves

Unbroken
standing waves

Rippled

Upwelling

Smooth boundary
turbulent

Scarcely
perceptible flow

boulders or bedrock. Flow is in contact with
the substrate, and exhipits upstream
convergenge and downstream divergence

VWhite-water ‘tumbling” waves with the crest
facing in an upstream direction. Associated
with ‘surging’ flow

Undular standing waves in which the crest
faces upstream without ‘breaking’

Surface turbulence does not produce waves,
but symmetrical ripples which move in a
general downstream direction

Secondary flow cells visible at the water
surface by vertical ‘boils" or circular
horizontal eddies

Flow in which relative roughness is sufficiently
low that very little surface turbulence occurs.
Very small turbulent flows cells are visible,
reflections are distorted and surface ‘foam’
moves in a downstream direction. A stick
placed vertically into the flow creates an
upstream facing V"

Surface foam appears to be stationary and
reflections are not distorted. A stick placed on
the water's surface will remain still

areas of exposed bedrock.
Cascade - chute flow over
individual boulders

Cascade - at the
downstream side of the
boulder flow diverges or
‘oreaks’

Rapid

Riffle

Run

Boil

Glide

Pool - occupies the full
channel width.

Marginal deadwater - does
not occupy the full
channel width
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