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The Life of a River – William Morris Davis

Davis “viewed the river system as having a life of its own. 

• Its youthful headwaters are steep and rugged. It rushes toward the sea, 
eroding bed and bank on its way.

• In its central part, it is mature, winding sedately through wide valleys 
adjusted to its duty of transporting water and sediment. 

• Near its mouth it has reached, in its old age, a nearly level plain through 
which it wanders in a somewhat aimless course toward final extinction as 
it joins the ocean that had provided the sustaining waters through its 
whole life span.” 

Luna Leopold “A Reverence for Rivers” 1977



The Middle and Lower Course: Life in the Bottomland

Fluvial Process - Sinuosity is inversely proportional to slope

Bottomland Life, Floodplain Flooding



Floodplains and Levees    

A floodplain is a low-lying plain on both sides of a river that has repeatedly overflowed its banks 
and flooded the surrounding areas. 

When the floods subside, alluvium is deposited on the floodplain. 



Floods shape the bottomland



Floodplains and Natural Levees    

The larger suspended material, being 
heavier, is deposited at the river banks 
while the finer sediments are carried and 
deposited further away from the river. 

The deposition at the river banks build up 
into embankments called levees.  



High-flow Channels – Flood Scars
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The Meander Belt – Diverse and Dynamic Bottomland Habitat



Sloughs and Backwaters

Slough usually rhymes with shoe in the U.S. except in New England, where it usually rhymes 
with now, the preferred British pronunciation. 

Slough may mean a place of deep mud or mire, a swamp, a river inlet or backwater, or a 
creek in a marsh or tide flat.



Marsh or Swamp

Marshes are nutrient-rich wetlands that support a variety of reeds and grasses, while 
swamps are defined by their ability to support woody plants and trees. 



Oxbow Lake



Oxbow Lakes and Meander Scars – The Bodrogköz
The Tisza and Bodrog Rivers – Northeastern Hungary

The Bodrogköz lowland region lies between 
the Bodrog and Tisza rivers. The southern 
part belongs to Hungary and the upper 
Bodrogköz is on the other side of the border 
in Slovakia. 



• Very large rivers are usually low gradient and the 
main channel is very wide, resulting in negligible 
influence of riparian canopy in terms of shading 
and leaf-litter input. 

• Larger alluvial rivers in their natural state are 
diverse habitats with side channels, sand and 
gravel bars, and islands that are formed and 
reformed on a regular basis. 

The Lower Course Geography

The Mississippi



Location of Mississippi River channels discharging water into the Gulf of Mexico over the past 
5000 years. Notice the location changes from time to time, keeping all areas of the delta 
supplied with sediments that balance the natural sinking of the delta. Today, two-thirds of the 
flow are through the Bird Foot Delta (6) and one third through the Atchafalaya

Avulsion - the rapid abandonment of a river channel and the formation of a new river channel

Avulsions are common in deltaic settings, where sediment deposits as the river enters the ocean 
and channel gradients are typically very small. This process of avulsion in deltaic settings is also 
known as delta switching. When this avulsion occurs, the new channel carries sediment out to 
the ocean, building a new deltaic lobe. The abandoned delta eventually subsides



Life on the Floodplain

Bottomland Vegetation 



Bottomland Vegetation 

Plant community structured by hydrology

Hydric Soils



Bottomland Ecology

Elevation Changes Plant Communities

Habitat Richness = High Biodiversity



Riparian and Bottomland Forest

Open areas - “Bottomland prairies”

Above Permanent Waterline

American Elm Hackberry

Honey Locust Yaupon 

Roughleaf dogwood Cedar elm

Eve’s Necklace Eastern gamagrass

Box elder Big bluestem

Buttonbush Indiangrass

Green ash Little bluestem

Baccharis Virginia wildrye

Black willow Texas bluegrass

Western soapberry Purpletop

Pecan Inland sea-oats

Bur oak Texas wintergrass

Cottonwood Maximilian sunflower

Sycamore Illinois bundleflower

Little walnut Dogbane

False indigo Mustang grape

Wafer ash (Hop tree) Herbaceous mimosa

Live oak Redbud

Mulberry Gum Bumelia 
Riparian and Bottomland Forest - Vertical structure 



Contemporary Ecology of Texas  - Texas Ecological Systems Project

The Texas Parks and Wildlife Department cooperated with private, state, and federal partners to 
produce a new land cover map for Texas, using an expansion and modification of the original 
NatureServe Ecological Systems Classification System. 

The resulting Mapping Subsystems are essentially land cover types within more broadly-defined 
ecological systems, which represent groups of related plant communities affected by similar 
processes, and occurring together within larger landscapes. 





Bottomland Faunal 

Biodiversity











Bottomland Bird – Hornsby Bend

Black-bellied Whistling Duck



Life on the Floodplain

Humans settle in the bottomland



100-year floodplain 

The 100-year floodplain is the land that is predicted to flood during a 100-year storm, which has 
a 1% chance of occurring in any given year. You may also hear the 100-year floodplain called the 
1% annual chance floodplain or base flood. Areas within the 100-year floodplain may flood in 
much smaller storms as well.

100-Year Storm

A 100-year storm is defined as an event that on average occurs once every 100 years or has a 1% 
chance of occurring annually. 

Up to last year, the 100-year storm for Austin was defined as 10 inches of rain in 24 hours.



Settlement begins 1820’s along river corridor 



1832 survey of 

Colorado River 

corridor

http://wwwdb.glo.state.tx.us/central/arcmaps/ArcMapsDetail.cfm?intCounter=196
http://wwwdb.glo.state.tx.us/central/arcmaps/ArcMapsDetail.cfm?intCounter=196
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Atlas 14: Texas – The 100-year Storm is Now the 25-year Storm, Already

In Houston, the 100-year storm in our old climate was 12.5 inches in 24 hours. The new rainfall 
data analysis just released by NOAA shows the 25-year storm total is now 12.1 inches. The 100-
year storm total has increased to 17.9 inches, an increase of 43 percent. 

In Austin, the 100-year storm in our old climate was 10 inches in 24 hours. The new 100-year 
storm rainfall amount for 24 hours is 13 inches.  The Austin 50-year storm is now 10.6 inches 
and the 25-year storm is 8.86 inches. 



NOAA Atlas 14 rainfall values are used 
for infrastructure design and planning 
activities under federal, state and local 
regulations. They also help delineate 
flood risks, manage development in 
floodplains for FEMA’s National Flood 
Insurance Program and are used to 
monitor precipitation observations 
and forecasts that can indicate 
flooding threats by NOAA’s National 
Weather Service.

The updated values will supersede 
those currently available for Texas 
from the 1960s and 1970s. The new 
values are more accurate than 
estimates developed 40 to 50 years 
ago due to decades of additional 
rainfall data, an increase in the 
amount of available data, both in the 
number of stations and their record 
lengths, and improved methods used 
in the analysis.



This graphic shows where and 
how much rainfall has 
increased for the new NOAA 
Atlas 14 vs. the old NOAA 
evaluations from the 20th 
century. 

Many areas have remain 
unchanged, but changes in 
others have been large. 

This reflects fairly accurately 
the general rainfall projections 
under a warmer climate 
where inland areas will 
become drier and coastal 
areas will become wetter. 

Only it’s happening much 
ahead of schedule.



“These brand new numbers in Atlas 14 
however, are biased low. The statistical analysis 
used by NOAA relies on long-term weather 
data to prove statistically that rainfall is 
increasing in intensity. Because the increase of 
extreme rainfall events we have been seeing 
lately in some areas has just begun over the 
last 10 or 15 years, the new statistical analysis 
averages them low. So in reality, the extreme 
rainfall events we have been seeing are not 
well captured by NOAA’s new work. 

So Atlas 14 is a very useful tool. It tells us that 
rainfall has indeed increased a lot already, it’s 
not just our imaginations or natural cycles. But 
on a warmer world, a little more warming does 
not create a little more extremeness. 

Thermodynamics are at play. A little warming 
creates a lot more dynamic response, meaning 
that a little more warming does not create a 
little more extremeness, it creates a lot more.”

Bruce Melton - Climate Discovery and the  
Climate Change Now Initiative: 
https://climatediscovery.org/
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