Chapter 10

X Floods are the most widely experienced
catastrophic geologic hazards



I all water at or near the
surface of the earth

A Processes involved in the cycle
I Evaporation

I Condensation

I Precipitation

I Transpiration

I Runoff



PlummeritcGeary/Carlaon Physical Geology, 8e. Copyright ® 1880, McGraw-Hill Companies, Inc. All Rights Reserved.

The Hydrologic Cycle
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Principal processes and reservoirs of the hydrologic cycle
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Water Reservoirs

A Oceansi 97.5 %

A Glacial Ice i 1.81 %

A Ground Water i 0.63 %

A Lakes and Streams i 0.016 %
A Atmosphere i 0.001%

A Soil Moisture i 0.005 %



Streams and their Features

a flowing water within a channel

a region from which a stream draws
water

_ the volume of water flowing past a given
point/cross section in a specified length of time

the total quantity of material that a stream
transports by all methods (traction, saltation,
suspended, and dissolved)

a measure of the total load of material a
stream can move

the steepness of the stream channel

the lowest elevation to which the stream
can erode downward

a sketch of a
from source to mouth
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Divide between drainage basins

Surface runoff
lows downslope




Dramage Basins

T ot serve the red and
VI blue areas and their
boundary

Red area
drained by
ONE Stream,
and blue
area by
another:
each Is a
drainage
basin

Boundary between basins Is a drainage divide
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North American Observe these drainage
basins and find where runoff

Drainage Basins in your area ends up
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Drainage Basin of Mississippi River
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Base level =
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7 Source Flood-control dam

New More erosion by
base level sediment-free
water below dam
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Mouth base
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Base Level

The lowest level to
which a river can High above base level:
erode; base level much erosion

. Closer to base level:
SR Ao less erosion

Landscape reflects
decreasing gradient R f

ea level
IS ultimate
base level



Discharge (flow past this point)
= (25 sg9.m) x (5 m/sec)
=125 cu. m/sec

Average stream
(flow) velocity
=5m/sec

B\ 125ciim
4 flow past
. in 1 sec




How Do We Measure the Volume of Water
that Flows Through a Channel?

To calculate volume, Amount of water flowing
multiply width X height through a channel over a
X 3 dimension given time Is discharge

O

Discharge calculated by
multiplying channel width X
depth X velocity of water:

| units are cubic meters/sec
What Is the volume here? or cubic feet/sec



Stream Erosion

AHydraulic Action
A Solution

A Abrasion
i Potholes



What Processes Erode I\/Iaterial?

Moving clasts
collide with other
clasts and Turbulence
obstacles, loosens and
chipping away or lifts pieces of  Soluble material is

launching pieces  streambed dissolved and removed



