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Precipitation and streams
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Drainage patterns
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The Hydrologic Budget

(P+GW, +SW,)) = (E+ET ) = (ASW + AGW + ASM)
< inflows —= < outflows — < change in storage —
where:
P is precipitation as rain or snow,
GW,, is ground-water inflow volume,
SW,,, 1s surface-water inflow volume,
E is open-water evaporation,

ET 1s evapotranspiration from emergent vegetation,
ASW is change in standing volume of surface water,
AGW 1s change in ground-water volume of the

saturated zone, and

ASM 1s change in ground-water volume of the

unsaturated zone.




Stream capture

Waterfall formation

WATERFALL FORMATION

1. Waterfalls are often formed where a 2. As the river passes over the softer rock,
layer of harder rock overlays a layer it is able to erode it at a faster rate,
of sofler rock. forming a step in the river bed.
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3. The force of 4_As the notch grows, eventually there isn't
hydraulic action enough support

does two things: under the harder
rock and it collapses
Batter rock into the plunge pool.

5. This adds rocks and boulders to the plunge €. The processes of erosion continue, further
pool, and so the process of corrasion works eroding the notch and
with hydraulic action to plunge pool. Eventually

further erode the plunge the harder rock above
pool and notch. will collapse again,

Softer rock

meaning the waterfall will

retreat upstream over
Km/_\ -




Reynolds Number LAMINAR FLow
Laminar versus turbulent flow

PywVR
T

P,, = density of water (1000 kg/m3)

v = velocity (m/s)

R = hydraulic radius (m)

u = dynamic viscosity (for water at 20°C
=1.002 x 102 Pa s)

Re =

Reynolds Number

Laminar flow <2000
Unstable flow 2000 - 4000
Turbulent flow >4000
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Bedform stability diagram
This bedform stability

diagram indicates the Upper flat bed
bedform that will occur for
a given grain size and
velocity and has been
constructed from
experimental data.

Subaqueous dunes

Lower flat bed

Mean flow velocity (cms™)

Two general flow regimes

No movement on flat bed

are recognised: a lower _
flow regime in which ;:gl?r]:r?} 004 0. 0.4 06 0.8 1.0

plane beds are stable and sond | “sand” | ‘cona” [ Teona”
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where plane beds and of bedform that is stable varies with both the grain size
antidunes form. of the sediment and the velocity of the flow.
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Stream discharge
and Velocity

Longitudinal cross section
(a)

Plan view

Transverse cross section
(c)
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Stream profiles, discharge, and
stream maturity
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Stream behavior is controlled by 5 basic factors
1.  Average channel width an
2. Channel gradient
3. Average water velocity
4,  Discharge
5.  Sediment load

All streams experience a continuous interplay a
factors



Meandering River
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Braided River
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The size of clasts a stream can transport is mainly related to velocity
The size of clasts decreases downstream from the rocky headwaters
A stream’s load consists of three parts

— Bed load
— 5-50% of total sediment load
— Move by rolling, sliding, or saltation

— Suspended load

— Particles of silt and clay provide the muddy character of many.
streams
— Dissolved load
— Comprised primarily of 7 ions
o Bicarbonate, calcium, sulfate, chloride, sodium, magnesium,
and potassium
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Streams form three major
landforms

Floodplain: deposition of fine sediment be
natural levees during a flood

Alluvial fan: a fan-shaped body of alluvium at
the base of an upland area

Delta: triangular shaped deposit formed when a
stream enters the standing water of a sea or lake




Continental Divides




Flooding and Flood control
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(a) Before flood

Flood-stage water level

(b) During flood

Thickest and coarsest Thin and fine sediments
sediments deposited — deposited over outer
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