
Streams and Floods
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Surface Water: Streams 
• A stream is any flow of water through a channel, from the 

smallest creek to the largest river.
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The Hydrologic Cycle
Streams:

• flow down slope

• often join other streams

• empty into another body of 
water (another stream, a lake, 
an ocean, a reservoir, a 
wetland) 

The lowest point to which a 
stream flows is called the base 
level
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Drainage Networks and Patterns
What controls the amount of water in a stream?

• The size of the area it drains

• The average precipitation over the area

The Nile and the Mississippi have the largest drainage basins*

❖ >1 million sq mi.

*Drainage basin (or 
watershed) = the area 
drained by a stream 
and its smaller streams 
(tributaries).
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Drainage Networks and Patterns

Drainage 

divides are 

found along the 

high ground 

separating 

drainage basins.

https://en.wikipedia.org/wiki/Continental_Divide_of_the_Americas#/media/File:NorthAmerica-WaterDivides.png
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Drainage Networks and Patterns

Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 2007, reproduced with permission of McGraw-Hill Education

Drainage patterns develop based on the topography 

of an area (determined by the underlying geology)

Ocona River System in Peru is an example 

of a Dendritic drainage pattern

~
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Surface Water: Streams 
Three types of streams 

Water naturally flows in a sinuous 

fashion due to minute differences in 

flow characteristics

Braided – excess sediment

Meandering – low gradient

Straight –

rare, usually 

short 

segments 

dictated by 

local geology
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Discussion

• What are the four drainage network patterns? 
Provide and illustration of each pattern

• What are the three types of streams? Provide 
an illustration of each pattern

• Add to your lecture summary submission.
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Factors Affecting Stream Flow
Gradient = the slope of a stream. 
• Change in elevation of the stream over a horizontal distance

– Rise/Run, the equation for a slope

• Stream velocity is related to gradient

Where is a stream’s gradient highest, near 
the headwaters or near the mouth?

© 2018 Pearson Education, Inc.

base 

level



The Work of Streams

Erosion produces stream load:

Running water erodes sediment

Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 2007, reproduced with permission of McGraw-Hill Education

Higher velocity = more energy 
to move particles



The Work of Streams: Deposition
• As a stream slows down it drops some of its load. 

– Heavier particles drop out first.

– When a stream has a heavy load, sediment is often deposited 
in the stream channel itself to form bars or islands.

Point Bar Deposits on the “inside” of a bend

b: © David McConnell



The Work of Streams

Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 2007, reproduced with permission of McGraw-Hill Education

Velocity varies within
a stream system.

Stream velocity is 
greatest in deeper 
parts and along the 
outer banks 

Stream velocity is 
lower in shallower 
parts and along the 
inner bank.



The Work of Streams: Erosion & Deposition

As a meander becomes larger the channel migrates across the 
flood plain in the direction of erosion.

Meanders = broad curves in a stream.

a: Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 
2007, reproduced with permission of McGraw-Hill Education

© McGraw-Hill Education

Point bars: deposition occurs where the velocity is lower

Cut bank: higher velocity causes erosion of the bank



The relationship between water velocity and sediment size.

Copyright © 2014 John Wiley & Sons, 

Inc. All rights reserved.

Sediment Erosion & Deposition
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Streams play a very important 

role in the rock cycle

• Erosion, transportation and 

deposition of sediment

The Kern River, Bakersfield, CA

© 2018 LDrennan

Streams & Stream Deposits



16https://www.researchgate.net/figure/Examples-of-cutbank-and-point-bar-

which-are-distinct-features-of-meandering-rivers-on-a_fig3_232607559https://i2.wp.com/www.geological-digressions.com/wp-content/uploads/2018/04/Dunvegan-channel.jpg?ssl=1

Sedimentary rock:

Point bar deposit

• Sandstone layer 

deposited in a fluvial 

environment

Streams & Stream Deposits

Deposition of sand 

in a point bar 

https://www.researchgate.net/figure/Examples-of-cutbank-and-point-bar-which-are-distinct-features-of-meandering-rivers-on-a_fig3_232607559
https://i2.wp.com/www.geological-digressions.com/wp-content/uploads/2018/04/Dunvegan-channel.jpg?ssl=1
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Streams & Stream Deposits

The Kern River Series
• Braided stream deposits

• Stacked, often 
interconnected sand bodies

Outcrop of Oil Stained Kern River sandstone

Braided channel: stream contains 

much more sediment than can be 

readily transported

Braided channel



Alluvial fans: large, fan- or 
cone-shaped deposits of stream 
sediment formed in dryer 
regions with steep slopes

Alluvial fans are built up over 
time (deposited) by debris 
flows following intense storms

https://earth.usc.edu/~luska/Docs/GEOL115/LECTURES/E_CA_tectonics_DV_updated.pdf

Channels shift over time

Streams & Stream Deposits

https://pubs.usgs.gov/pp/1755/downloads/PP1755_508.pdf

Coalesced alluvial fans, Death Valley, CA

https://earth.usc.edu/~luska/Docs/GEOL115/LECTURES/E_CA_tectonics_DV_updated.pdf
https://pubs.usgs.gov/pp/1755/downloads/PP1755_508.pdf


Deltas: 

• form because rivers dump much 
of their sediment when they 
enter an ocean or lake

– due to a change in stream velocity 

Copyright © 2014 John Wiley & Sons, 

Inc. All rights reserved.

Seven similar 
channels 
released 
sediment over 
the past 8,000

Channels shift over time

Streams & 
Stream Deposits
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Fluvial Depositional 

Environments 

Fluvial deltaic depositional 

environments create 

important oil reservoirs 

around the world

https://www.alignable.com/new-orleans-

la/geocartography-solutions/gulf-of-mexico-oil-

platforms

Mississippi 

River Delta

Oil platforms 

in the Gulf of 

Mexico

https://www.alignable.com/new-orleans-la/geocartography-solutions/gulf-of-mexico-oil-platforms


Discussion

• Distinguish between alluvial fans and deltas. 
Provide an illustration of each

• Add to you lecture summary submission
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Floodplains

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.

Flooding is a natural 
process in healthy 
streams.

Flat areas adjacent 

to a stream 

containing 

sediments deposited 

primarily during 

floods



The Work of Streams

© McGraw-Hill Education

Meandering stream in a floodplain



Floods
Flood = a temporary overflow of a river onto adjacent lands not 
normally covered by water.

FEMA



Floods
Floods occur when the amount of water on the land surface exceeds 
the volume of water that can be transported in stream channels and 
absorbed into the surrounding soil.

Flooding is caused / influenced 
by:

• Magnitude, timing, and type of 
precipitation

• Soil characteristics: capability of 
the ground to absorb water

• Climate: precipitation, 
infiltration and evaporation rates

• Human modifications of the 
physical landscape December 1966

• The upper Kern was running at 10 times 

its average annual discharge

Kernville bridge

© McGraw-Hill Education



26http://www.trbimg.com/img-562ff404/turbine/la-
trb-california-death-valley-flash-flood-sco-008

Scotty's Castle, Death Valley
• 1000 year flood
• October 18, 2015

• 4 inches of rain in 2 days
• Normally receives 1.25 

inches annually
• Destroyed 10 miles of roadway

• In arid southwestern states, intense storms cause flash flooding

• Channels often have no surface water in them most of the year

– Rapid rise in water level can catch motorists and hikers off guard

• Mountain snowpack can melt rapidly when temperature rises also 
causing flooding  

Floods

October 15, 2015

• 3.5” of rain in 30 minutes



Floods
How do humans influence flooding?

• Paving covers natural surfaces that otherwise might absorb water.

• Storm sewers that divert water from surfaces dump it into natural 
streams causing them to flood.

• Housing developments or agricultural fields replace natural 
wetlands, which normally act as water storage reservoirs.

• Construct dams

http://users.humboldt.edu/ogayle/hist383/Water.html

Yuba City, winter 1955-56



Discussion

• List the human influences in flooding. 
Prioritize this list showing which influences 
you think are greatest and which are the least 
consequential

• Add to you lecture summary submission.
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Highway 58 near Tehachapi, October 15, 2015

Mud Flow / Flood Live (0:30)

Mudslide Recap (2:58)

Mudflow 19

Next Class…
Lecture: 

• Groundwater & Wetlands

Reading:  

• LearnSmart Chapter 12

https://www.youtube.com/watch?v=eqvuStIQzKo
https://www.youtube.com/watch?v=9GkMmxCFBZY
https://www.youtube.com/watch?v=MnpmMvlvMRU

