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WATER ISSUES

Processes, Products, Characterization, Mitigation
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Global Sedimentary Transport

*Rivers 85 to 9go%

-Glaciers 7%

-Groundwater and Waves 1to 2 %
-Wind and Volcano less than 1%




Geomorphology




GEOMORPHOLOGY

-Simply defined =» the study of landforms

-More complete definition =» the study of
andforms and landscapes, the processes that
oroduce them, and how they evolve (change)
through time




Fluvial Geomorphology

-Critically important to understanding
 Landscape evolution

« Human landscape connectivity

-Regional (tectonic and climatic) vs.
Local controls (discharge, Vegetation, sediment type/load)




Anthropogenic vs. Natural change
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Drainage basin in

Drainage basin in
3-dimensional oblique view

2-dimensional map view

Drainage divide
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~| channels
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valley bottoms ("

Basin outlet

Drainage basins are the upslope area draining to a point along a stream and are a primary way by which
geomorphologists subdivide landscapes. Separated by drainage divides, rivers and streams in drainage basins convey
sediment from generally steep uplands to generally less steep lowlands and then onto an outlet defined as the end of

the basin. Drainage basins contain streams of various sizes as well as smaller tributary drainage basins.
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Dendritic

Drainage patterns

Common in lowa
Dendritic

Trellis




An example sediment
budget; values are
different for every basin.

Width of the arrows
is proportional to the

size of the source/sink. I
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River Variables — Complex/Dynamic Systems

1. Stream velocity (m/s) or
(ft/s)

2. Discharge (m3/s) or (ft3/s)

3. Gradient

4. Channel size and shape

ENERGY

5. Sediment load
6. Geologic environment
7. Vegetation

8. Anthropogenic
modification

9 Hydrologic
system/climate




Precipitation (P)
vs.
evaporation (E)
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Energy to the Fluvial System

The conversion of potential energy (solar distillation

and gravity) to kinetic energy and heat powers the
fluvial system.

Most of this energy is lost to turbulent flow.

Only 2 to 4 % of the potential energy of water moving
downhill is converted to mechanical (erosion) work and
transportation.






Energy considerations

- Fluvial intensity varies among
e climatic regions

«along temperature gradients

e precipitation types and volumes
e altitude

«vegetated zones

seasonal change

«Human altered landscapes

-1/3 of the Earth’s land surface does NOT have run-off to the
oceans.




Geomorphic thresholds

Physical, Chemical and or Biological conditions that
when reached or exceeded trigger a CHANGE in state or
shift t a new range of average conditions.
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Primary Overland
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Confining layer




Permanent stream

—Water
table

Effluent

it — . ;
b .
b o W b — g
" 4 " . - . ¥ i H
R "‘--q
: Terind STl S = =) v .-
il |15 = % . 3 a2 -
5 * ; - - -
- =y PR s e PR T
<Lt Ee SRR A i e
s X PR
- L s -

. ik Ay L.
—— . * ‘
— e —
. _—’. _—
. iy - A
yolesined RS R
5 Ak )

—
- g

- o
- L .

.
-
.

Influ

—Water
table




Sheet flow

-Occurs on bare low gradient
surfaces, that have a
scattering effect

e SUppresses Impact energy
and channel formation.

-Muddy water flows as a thin,
slow moving surface layer.
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Rills

Threads of higher velocity and
more turbulent current eroded
small channels.




Gully

A stream channel
with distinct cut =
banks and commonly g
a steep head. e

-agricultural practices. g===

John Thomas — Hungry Canyons Alliance
http://www.qoldenhillsrcd.org/hungry-canyons-alliance.html




Sediment supply / Bank Stability

Landslide

Rotational
landslide | Older

slumping

Debris flow
sediment




Unconsolidated
alluvial
sediment




Overbank c eposition
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Vegetation/Riparian System




Active
geomorphic Landscape
processes characteristics




Luna Leopold

“Ariver or drainage
basin might be
considered to have |
a heritage, rather
than an origin.”

First Chief Hydrologist at the USGS
http://eps.berkeley.edu/people/lunaleopold/

https://www.usgs.gov/news/lessons-learned-lege



https://www.usgs.gov/news/lessons-learned-legend-luna-leopolds-view-river
http://eps.berkeley.edu/people/lunaleopold/
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