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1. Why do we want to know about rivers?
2. Rivers: from uplands to lowlands

3. Benefits & uses of rivers
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The terrestrial water balance does not include Antarctica
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Storage

Ocean 1,338,000 436.5 3000 years

Ground water 23,400 30.2 /75 years
Lake 175 2.4 /3 years
River 2 45.5 16 days
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Recommendations for implementation:

A Integrating ESD in policies, strateggeprogrammes

A Integrating ESD in curricula & textbooks
A Integrating ESD ireacher education
A Promoting a wholénstitution approach

A Applyingaction-oriented transformative pedagogy
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Hillslope coupling Debris flow Sediment storage Tide
Mass movement Flash flood

Debris flow Sediment
Initiation & scour transport
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Streams begin where rainfall and snowmelt generate enough water to
flow overland, gathering in channel networks

to create ever larger streams -
< and rivers.

Generalised/alley Segmentalong
the longitudinal profile of a river

In the upper reaches of rivers, slopes are Coarse
steep and only the coarsest sediments are sediments
deposited. Finer-grained sediments

are swept away to be deposited Fine-grained 7y
farther downriver where aats .
slopes are gentler. P
As the slope decreases further, : Fine-grained sediments
meandering channels form. e with interbedded coarse

Coarse-grained sediments are deposits from older channels
deposited in the channel \
bottom.

As the slope decreases,
rivers deposit lots of sediment, - - \
which forms braided channels. % Oshicw

Natural levees maintain the flow of water and sediment to the delta.
il However, when rivers flood, and these levees are breached, then
Fine-grained :a'::ral . ~ S . p) sediments are able to fill surrounding areas.
of silt and cl
i As the river meets the ocean,

: N - . o the current slows and deposits
If tectonic uplift occurs locally, e /i , 4 o~ o . most of its fine sediments as a delta.
or sediment supply is decreased, . A 5 - € ey
then previously deposited river
sediments may be eroded to
produce terraces.

Swamp
. and marsh

Older sediments

FIGURE 18.20 Stream networks transport water and sediments from their headwaters to the ocean.

Image sourceGrotzinger& Thomas, 2014



Valley, Segments

A Colluvial A Alluvial o
A Confinedvalley A Partly confined laterally-
A Headwater catchment; unconfined
A = 1¢ 10 kn? A Thick deposits, sorted forming
A Valley fills, limited fluvial processes floodplain
A Sometimes ephemeral A Lackssedsupply from mass wasting
A Transport by mass wasting/ rare A Lateral migration oed
high flow events A Varying channel patterns
A SedsupPIy >> erosion BB arnatts
A Bedrock mk A Laterally unconfined
A Confinedvalley A Transition from terrestrial to marine
A Lacks valley fill / patchy alluvium environments
A Sed supply limited A Low gradients, tidal influence, fine
A Straight channels sed

A Knickpoint; rate of incision set pace
of landscape evolution
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Image source: Geotechnical Engineering Office, HKS






CascadeA

Montgomery & Buffington (1997)
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