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Geomorphology Influences Floodplain Plant Assemblages

R. E. Sparks. 1995. BioScience 45:170

Representative cross-section of the Illinois River-floodplain ecosystem.

The Natural River

Presenter
Presentation Notes
The river and its floodplain prior to intensive development by humans.  During spring floods (light blue), fish had access to spawning, nursery, and feeding areas on the floodplain and in the expanded backwaters.  Distinct vegetation communities grew in elevational zones, ranging from low elevations (permanently inundated) to high (hill prairies on tops of the river bluffs).  Elevation determined flood frequency and intensity.



Organisms have adapted to the 
floodpulse that characterizes the 
river where they evolved. Yangtze

Illlinois

Fish Birds

Principle of Floodplain-River Ecosystem 
Conservation:
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Presentation Notes
Vegetation, fish and birds respond to the seasonal temperature and flood cycle (the “flood pulse”) that characterizes the river system where they evolved.
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Presentation Notes
20-yr “predisturbance” water regime contrasted with 20-yr post-development regime.  Annual water level hydrographs are stacked, one behind the other, to show the summer “valley” that characterized the “predisturbance” regime and allowed moist soil plants to grow on mudflats exposed when the spring flood receded.  Moist soil plants are important because they provide habitat and food for macroinvertebrates, mammals (muskrats), fish, and birds.The modern, “chaos” regime drowns moist soil plants during the growing season and has adverse effects on wildlife.
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Decline of Commercial 
Fish Harvest
Illinois River, 1895-1995

Clean 
Water
Acts
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Presentation Notes
Decline of the commercial fishery in the Illinois River is one example of the effects of altered water regime and decline of floodplain habitats.  Commercial fishery on the Upper Mississippi River has remained more or less constant since the 1940s, so the decline on the IL River represents a real decline in fish populations, and is not attributable to a decline in the market for freshwater fish.  The Clean Water Acts were instituted from 1968-1972 and greatly improved water quality and fish populations downstream of cities, such as Chicago.  The fact that fisheries in the lower 200 miles of the Illinois River did not improve indicates that the limiting factor here is not water quality, but the loss of habitat (draining of the floodplain) and altered water regime.
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Presentation Notes
The year-long process and structure that led to the Integrated Management Plan for the Illinois River Watershed in Jan 1997.  This paper deals with recommendations from the Hydrology & Hydraulics Action Team (yellow).Intent was to have the chairs and co-chairs of the action teams go through a facilitated visioning and facilitation workshop, and most did.  In retrospect, it would have been better to have all the members of the Action Teams go through the same type of workshop, but there simply wasn’t time or money available to do this.  Also, anyone who served on the Strategy Team should have been persuaded to attend one or more meetings of at least one of the Action Teams.



1993 Flood on the Illinois River
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Presentation Notes
The 1993 and 1995 floods on the Illinois River preceded the 1996 planning effort and provided a heightened sense of urgency. 



1994. Review of national floodplain 
management policy, to reduce risk, 
improve economic efficiency, & 
enhance the environment.

1992.  Review of science, 
technology & public policy 
related to “restoration” of rivers, 
lakes & wetlands.

Presenter
Presentation Notes
Two reports that also influenced the 1996 planning effort.The 1992 review of science, technology & public policy related to “restoration” (we prefer the term “naturalization”) of rivers, lakes & wetlands, by the National Research Council, mentioned the Illinois River as one of the few large floodplain-river ecosystems in the U.S. that still retained a portion of their floodplains and floodpulses, and that therefore merited a concerted restoration effort.The 1994 “Galloway” report recommended changes in floodplain management policy, following a year of study of the 1993 flood in the Upper Mississippi River Basin.  Policies that would reduce risk of flood damage would also enhance the environment.
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Presentation Notes
Final report contained a consensus-based, hopeful vision for the future of the Illinois River, guiding principles for action, 34 recommendations, specific plans for action, and targets (e.g., restore 2.5%, 5.0%, or 7.5% of wetlands or surface water).Michael Reuter 3feb2007: Another important point is that this effort shaped a different message for the river…from doom and gloom about sediment all the time to “imagine” what is possible…understand the significance of what we’re doing in a global context, etc. I think this was really important….people simply talk about the river very differently today.Also, we weren’t afraid to address tough issues. Kustra (Lt. Gov.) was very helpful to posing the tough questions. We had leaders, particularly him but also Al Grosboll (Executive Assistant to the Governor) and Karen Witter (Director, IL Dept of Energy and Natural Resources), Becky Doyle (Director, IL Dept. of Ag), who took some risks to do the right thing.



Action Team
Hydrology
Hydraulics

SOIL & WATER 
MOVEMENT
(7) Identify the causes of 

unnatural and natural 
water level fluctuations 

(8) Establish water level management 
programs throughout the watershed for 
sediment management, waterbanking, 
and flood crest reduction.

(9) Selective dechannelization of 
tributaries on a voluntary basis.

(12) Improve monitoring of water & 
sediment 

(13) Build wetlands and other water 
retention capacity in urban and rural 
areas in the Illinois Basin, in collaboration 
with appropriate public landowners and 
volunteering private  landowners.

1997
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Recommendations concerning soil & water movement (recommendations 7-13 from the 1997 Integrated Management Plan).



After 1997
Illinois River Basin Restoration

Comprehensive Plan – USACOE & IDNR
Vision: A naturally diverse and productive Illinois River Basin 

that is sustained by natural ecological processes and managed 
to provide for compatible social and economic activities.

3. Limiting Factor: Loss of Habitats and Functions

Goal 3: Improve floodplain, riparian, and aquatic habitats 
and functions.

5. Limiting Factor: Altered Hydrology and Water Levels

Goal 5: Naturalize Illinois River and tributary 

hydrologic regimes and conditions to 
restore aquatic and riparian habitats.
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Presentation Notes
Illinois River Coordination Council was formed to coordinate state efforts to obtain funding from diverse federal and state sources to develop detailed plans and implement them.  Planning proceeded with a strong partnership between Corps and Illinois Department of Natural Resources, and included other federal and state agencies.



Post 1997: New Analyses of 
Hydrology of the Illinois River

Natural Factors
Precipitation Fluctuations
Watershed Characteristics

Human Induced Factors
Land-Use
Hydraulic Modifications
• Locks & Dams
• Levees

Water Diversions



Valued native fishes 
require “natural” spring 
flood to spawn and rear 
young and “natural” 
stable or slowly rising 
water to overwinter.

“Reversals”, rapid rates of 
rise and fall, and midwinter 
water fluctuations 
disadvantage native fishes.

Many native fishes 
require “natural” 
water regime

Tree
seedling

Moist soil
plants

Erratic regime favors 
nonnative species

Koel and Sparks 2002. River Research & Applications 18:3-19
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Presentation Notes
Upper picture. Smallmouth buffalofish, bluegill sunfish, crappies, freshwater drum, and gizzard shad produce more young-of-the-year in years with a more natural water level regime. Buffalofish and drum are important commercial species, crappies and bluegill are important sport fishes, and gizzard shad are a food source for many fishes and birds (herons, egrets, mergansers, cormorants, bald eagles, osprey, pelicans, gulls).Lower picture. The introduced common carp and goldfish produce more young during years with unnatural, erratic water regimes.



Moist soil plants need Spring 
floods to kill seedling 
trees.  If water levels are 
too stable, trees will grow 
and shade out the moist 
soil plants.

Unnaturally frequent, little 
floods during the Summer 
growing season drown 
the moist soil plants. 

Lack of flood harms 
native vegetationCottonwood

trees

Tree
seedling

Moist soil
plants

Excessive flooding 
also harms vegetation
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Upper picture.  A good year for moist soil plants (a rare event now).If there are no spring floods, the tree seedlings will survive, grow and shade out the moist soil plants.  Spring floods kill the seedling trees in the moist soil zone, allowing the moist soil plants to grow.Lower picture. A more typical year under the current, more erratic water regime.  The moist soil plants fail to germinate or drown in the unnatural, little floods of summer.



Lower Illinois River
and its Floodplain
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Presentation Notes
Floodplains (grey) along the lower 200 miles of the Illinois River.



Levee and
Drainage Districts
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Presentation Notes
Major human alteration 1:  Leveed floodplains (green) along the lower 200 miles of the Illinois River.



Profile of the Illinois River

Presenter
Presentation Notes
Major human alteration 2: Locks and damsMajor human alteration 3: Diversion of water from Lake Michigan.
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Hydrologic consequence of dams 1: a) low water levels are higher; b) water levels more erratic (but factors other than dam operations are important too).



Open Gate

Managed Gate

Presenter
Presentation Notes
Biological consequences of the hydrologic alterations:  Restoration of floodplains more complicated than just opening the levees and reconnecting the Illinois River with its floodplain.



Compare Moist-soil Plant Results

0.00

200.00

400.00

600.00

800.00

1000.00

1200.00

1400.00

1600.00

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

Years

A
cr

es
 o

f S
uc

ce
ss

fu
l P

ro
du

ct
io

n

Open

Compare Moist-soil Plant Results
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1. 1971-2001 water level hydrographs (daily water levels) in Illinois River were 
used as input to hydraulic model (ISWS) of The Nature Conservancy’s 
Emiquon Floodplain Naturalization Project.

2. Output from Emiquon hydraulic model was used as input to the moist soil 
plant model.

RESULTS If gates are used to 
manage water levels, plants are 
produced most years and 
production is almost always higher 
than without gates.
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Presentation Notes
Need for managed reconnection, rather than just opening levees.



Potential Naturalization Impacts

TNC’s
Emiquon
Project

Farming
Eliminated

Refuge
Management

Refuge 
with 

Recreation

Net Change
(Potential)

Land - 2,550 ha 2,550 ha 2,550 ha 2,550 ha

Labor - 17 jobs 10 jobs 66 jobs +49 jobs

Output Value $ - 1,251,031 $ 500,000 $ 3,280,000 $ +2,028,969

Presenter
Presentation Notes
1. Table shows IMPLAN results of introducing alternative development scenarios at Emiquon consistent with restoration.2. Farming Eliminated.  These results are negative impacts to the local economy.  However, this will not be where the restoration story ends….3. If nothing is done but to close the area and staff it as a wildlife refuge, there will be economic returns to the community.  This scenario is presented in the Refuge Management column.4. If the restored area is managed and promoted to encourage recreation (e.g., anglers, hunters, bird watchers, sight-seers) more economic returns can be realized – potentially much higher returns.  The Recreation  column presents this scenario.5. All of the impacts include primary, secondary and induced impacts.  From left to right additional “activities” are added to the IMPLAN model to create the different scenarios.



One Team:  Relevant, Ready, Responsive and Reliable
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Presentation Notes
Differences between existing and enhanced regulation appear subtle, but are important.  Hydrographs would be somewhat smoothed with enhanced regulation.  Flood recession would be  moderated and delayed slightly  at La Grange and Peoria, which should give fish larvae more time to develop and decrease the likelihood of stranding larvae.  At LaGrange, one presumably harmful summer peak would be eliminated, probably benefitting moist soil plants.



One Team:  Relevant, Ready, Responsive and Reliable
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Presentation Notes
This graph makes the point that there are limits to what can be accomplished by enhanced dam operations.  The dams cannot ameliorate large, variable water deliveries from tributaries during a high water year, although some smoothing does occur even under these conditions.  Note that the drop in August at La Grange and Peoria would not be as severe.



One Team:  Relevant, Ready, Responsive and Reliable

Illinois River Basin Restoration 
519 Comprehensive Plan

2007

Presenter
Presentation Notes
The comprehensive plan, based on the analyses and results presented in previous slides.



519 - Critical Restoration Projects
1. Peoria Upper Island 
2. Pekin Lake (Northern Unit)
3. Pekin Lake (Southern Unit)
4. Waubonsee Creek
5. McKee Creek  
6. Kankakee River
7. Blackberry Creek 
8. Iroquois River
9. Alton Pool 
10. LaGrange Pool 
11. Tenmile Creek
12. Yellow River
13. Senachwine Creek 
14. Crow Creek West
15. Starved Rock Pool 
16. Fox River Fish Passage

Presenter
Presentation Notes
The 519 Program is 16 projects, including projects in the main stem river and its side channels; projects in mainstem and floodplain lakes; and projects in tributaries.  The projects in dark blue are in advanced stages of planning.  Peoria island construction has begun and Waubonsee Creek Fish Passage will begin in 2010.  Many of the listed projects will have positive impacts on naturalizing the Illinois River watershed hydrology.Other agencies are working with landowners in the tributary watersheds (IDOA, USDA-NRCS).  Non-governmental organizations, including The Nature Conservancy and The Wetlands Initiative, are working on floodplain restoration projects in former drainage and levee districts that were purchased from willing sellers.Monitoring of sediment, water, and the responses of plants and animals should continue to provide the information needed for improved predictive models and improved decision-making.  Since naturalization of a highly-developed watershed and river system involves new science and new management techniques, an adaptive approach should be taken, where outcomes of projects are monitored and some projects are intentionally designed to test approaches and generate information, in order to improve future projects.
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