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It is interesting to contemplate a tangled bank, clothed with many plants of many kinds, with birds singing on the bushes, with various insects flitting about, and with worms crawling through the damp earth, and to reflect that these elaborately constructed forms, so different from each other, and dependent upon each other in so complex a manner, have all been produced by laws acting around us. These laws, taken in the largest sense, being Growth with Reproduction; Inheritance which is almost implied by reproduction; Variability from the indirect and direct action of the conditions of life and from use and disuse: a Ratio of Increase so high as to lead to a Struggle for Life, and as a consequence to Natural Selection, entailing Divergence of Character and the Extinction of less-improved forms.

http://tangledbank.net/



Provisions to expedite hazardous-Fuel Reduction and Forest-
 Restoration Projects on specific types of Federal land that are at 

risk of wildland

 
fire or insect and disease epidemics.

Prevent catastrophic 
wildfires by promoting 
forest management;

Ensure sustainable forest 
management and appropriate 
timber production. 

Healthy Forest Restoration Act

(from www.whitehouse.gov)
HRFA of  2003; (P.L. 108-148)

Address Forest Health Crisis using forest thinning and 
restoration projects
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This represents one of the largest restoration efforts



What is Ecological Restoration? 

“Forest Restoration = Fuels Reduction”

Objectives

•Historical Context

•Definitions

•Considerations
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For those of us who may not have heard about Restoration before 2003



The practice and science of Restoration Ecology mean different things to different groups of people.  As applications of this resource management approach grow, it is worthwhile considering 

In this presentation, I highlight some relevant historical precedents of Restoration Ecology, and discuss how restoration is defined by various key elements of 



Defining Restoration and Letting Go of the Past

 

Restoration Ecology means different things to different people.  As the popularity of this management approach expands, it is worthwhile to consider how it originated and where it may fit amidst current and future natural resource challenges.  Ecological restoration is defined as an intentional activity that initiates or accelerates the recovery of damaged ecosystems by reinstating species and processes.  Beyond its stewardship aims, restoration also provides scientific opportunities that plumb the depths of ecological knowledge and that advance techniques for improved restoration practice.  Restoration differs from other land management approaches in two key ways: 1) it aims to repair both functional attributes and native biodiversity of a site, rather than addressing one or the other, and 2) it uses historic, pre-degradation conditions to guide restoration objectives and to gauge restoration successes.  Extinction of native and introduction of non-native species, habitat loss and fragmentation, and climate change uncouple degraded sites from desired historic reference conditions in both time and space.  Growing uncertainty about the relevance of the past for guiding future land stewardship should encourage resource managers to choose management objectives based upon desired or potential scenarios.



Fredrick Law Olmstead
(1822-1903)Early Restoration

Joined -
Civil Engineering
Wetland Ecology
Landscape Aesthetics

Back Bay, Boston



The time has come for science to busy itself with 
the earth itself.  The first step is to reconstruct a 
sample of what we had to begin with

 
(A. Leopold 

1934).

Dust Bowl 
Restoration Precedents
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Dust Storms: "Kodak view of a dust storm Baca Co., Colorado, Easter Sunday 1935"; Photo by N.R. Stone (Circa April 1935) 





To keep every cog and wheel 
is the first precaution of Intelligent Tinkering. 

If the land mechanism as a whole is good, 
then every part is good, 
whether we understand it or not.  

Only those who know the most about it can 
appreciate how little we know about it. The last 
word in ignorance is the man who says of an animal 
or plant: “What good is it?”

Restoration & Land Ethics
Aldo Leopold 1953
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The outstanding scientific discovery of the 20th century 

	is not television, or radio, 

	but rather the complex-ity of the land organism. 



The Reversal of Losses of Biodiversity and Ecosystem  Degradation that have occurred through time as humans have affected landscapes 			Geist and Galatowitsch, 1999



Need to learn more about how ecosystems function

Conservation Biology – Need to protect the integrity of the systems

Biodiversity and Function



A Process of Assisting the Recovery of an ecosystem that has 
been degraded, damaged or destroyed (SERI 2004)

An Intentional Activity that initiates or accelerates the 
recovery of an ecosystem with respect to its health, integrity 
and sustainability (SER 2004).

The Study of  Recuperating degraded, damaged or destroyed  
ecosystems through active human intervention (Wikipedia)

The Return of an Ecosystem to a close approximation of its 
condition prior to disturbance  (NRC 1992)

Ecological Restoration is: 



•An Intentional Activity
•The Study of Recuperating Damaged Ecosystems

Ecological Restoration is: 

ScienceStewardship

The Practice of 
Ecological Restoration

The Science of 
Restoration Ecology
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An Attitude toward management – the explicit concept of stewardship as opposed to exploitation



An Approach / Iterative Process of Management

Based on scientific findings and understanding of ecosystem processes



Restoration Stewardship
 “

 
a new orientation toward nature”

While Exploitation and Preservation will continue 
in areas that remain Productive or Pristine, 

… a third approach, Restoration, 
may become a viable option with important 
Implications for both Management and Preservation.  

1985 Jordan, Gilpen
 

&  Aber

A tool for the re-creation and maintenance of 
biotic diversity and quality on a shrinking 
planet.

It may alter the prevailing view of human 
activity as necessarily having a negative impact 
on the landscape.

Presenter
Presentation Notes
The Reversal of Losses of Biodiversity and Ecosystem  Degradation that have occurred through time as humans have affected landscapes 			Geist and Galatowitsch, 1999





Restoration Stewardship
 A Conservation Strategy that expands Earth’s biological diversity

Repair or Reestablishment
 

of a natural community by 
reinstating as many as possible of the Species and Processes

 that evolved together in response to the physical 
environment and to one another over thousands of years of 
more.

Proving ground for the development of a 
highly practical expression of [Leopold’s 
own] land ethic.

Clear sign that it is possible both Technically
 and Socially to reverse environmental 

destruction.
1997 Steve Packard



Restoration Science

The acid test of our understanding is not whether we can 
take ecosystems to bits on pieces of paper, however 
scientifically, but whether we can put them together in 
practice and make them work. A.D. Bradshaw 1983

Help raise and answer ecological questions synthetically, by 
reconstruction, rather than by description and dissection.

….the science of land health

 
Aldo Leopold 1953

A technique for basic research, leading 
in turn –

 
as does basic research in 

medicine –

 
to improved restoration 

techniques.
J. Aber

 

& W. Jordan  1985
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….framework for the systematic study and reconstruction of communities and ecosystems





An Intentional Activity
The Study of Recuperating Damaged Ecosystems

Ecological Restoration is: 

ScienceStewardship

“a cohesive body of theory is beginning to emerge    
that is linked to increasingly sophisticated

 restoration practices”

J. Harris, R. Hobbs, E. Higgs, and J. Aronson. Restoration Ecology 2006
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An Attitude toward management – the explicit concept of stewardship as opposed to exploitation



An Approach / Iterative Process of Management

Based on scientific findings and understanding of ecosystem processes
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Restoration Considers 
both Form & Function

Degraded
Condition

Preservation
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Restoration

	“to bring back … into a former or original state”

Rehabilitation

A broad term that may be used to refer to any attempt to restore elements or function to an ecological system, without necessarily attempting to complete restoration to any specified prior condition



Reclamation

Rehabilitative work carried out on the most severely degraded sites, such as lands disturbed by open-cast mining or large-scale construction.  Though reclamation work often falls short of restoration in the fullest sense (a copy of a native ecosystem is not achieved), it is clearly a necessary step on the process of restoration under such conditions.  In a sense it is the first step to restoring a more nature ecosystem. 



Re-creation

to reconstruct an ecosystem, wholesale, on a site so severely disturbed that there is virtually nothing left to restore.  The new system may be modeled on a system located outside the range of the historical system, or may be established under conditions different from those under which it occurred naturally.  



Ecological Recovery

to leave the system alone, generally with the expectation that it will regain desirable attributes through natural succession







What Makes Restoration Different ?
Restoration uses techniques of reestablishing the 

composition, structure, and disturbance regime of a 
Historical or Indigenous Reference Ecosystem to help 
recover the ecological integrity of a site.

Original 
Condition

Degraded 
Condition

Conservationists and 
Restorationists

 
may use 

similar approaches, but  
Restorationists

 
often use  

Reference Conditions to 
develop project objectives.  

Wagner et al. 2000 JOF



Restoration Considers …
 –

 
Riparian Function
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Ecosystem Services

Reclamation







Biodiversity Protection
 Restoration Success

 Natural Variability

Restoration Considers …
 Form & Function -

 
Bioindicators



Restore Highly Degraded

 
local sites

Improve the Productivity

 
of degraded Productive lands

Enhance conservation value

 
of 

Protected and Productive Landscapes

Other Justifications
 for Restoration Practices



What Reference
 Condition? 

Original Vegetation

Community Now Best Expressed by the flora  & 
fauna 

Rarest

 
or the otherwise highest priority community

Representative Variety

 
of communities 

Largest Possible Example

 
of a given community 

Most Easily Attainable Mix

 
of communities 

Original 
Condition

Degraded Condition
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If restoration is repairing an ecosystem toward some reference state, what state do we strive toward? 



Rebuttal: This problem is serious and can only be addressed on a site specific basis.



If we wish to restore an ecosystem to its state “prior to degradation”, when do we choose? 

If we use modern reference equivalents, how do we know these are not also degraded? If we wish to restore some level of function, how do we choose the desired process? 



The choice of a reference state is necessarily arbitrary and can simply be a reflection of human bias.

Should the Reference Community include or exclude the human impact of indigenous people?

Who should make this decision?





What Reference
 Condition? 

Adaptive Management Approach
1) Initial characterization of the reference condition 
becomes a Model for Restoration

2) Insights gained from Restoration activity Refine the 
Reference Conditions

Degraded Condition
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If restoration is repairing an ecosystem toward some reference state, what state do we strive toward? 



Rebuttal: This problem is serious and can only be addressed on a site specific basis.

If we wish to restore an ecosystem to its state “prior to degradation”, when do we choose? 

If we use modern reference equivalents, how do we know these are not also degraded? 

If we wish to restore some level of function, how do we choose the desired process? 



The choice of a reference state is necessarily arbitrary and can simply be a reflection of human bias.

Should the Reference Community include or exclude the human impact of indigenous people?

Who should make this decision?



Adaptive Management Approach

	Initial characterization of the reference condition becomes a model for Restoration

	Insights gained from restoration activity refine the reference conditions





Selecting a Reference Condition

Above 
Average

Below 
Average

Year

Precipitation
Pre-Settlement Period

If we wish to restore an ecosystem to its state “Prior to 
Degradation”, when do we choose?
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If restoration is repairing an ecosystem toward some reference state, what state do we strive toward? 



Rebuttal: This problem is serious and can only be addressed on a site specific basis.



If we wish to restore an ecosystem to its state “prior to degradation”, when do we choose? 

If we use modern reference equivalents, how do we know these are not also degraded? If we wish to restore some level of function, how do we choose the desired process? 



The choice of a reference state is necessarily arbitrary and can simply be a reflection of human bias.

Should the Reference Community include or exclude the human impact of indigenous people?

Who should make this decision?







Selecting Reference Conditions 
Multiple Temporal Scales

Time
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Long Term 
Climate Trend

Yrs to 
Decades 

Inter 
Annual 

Variation

Historic Ranges 
of Variability
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The range of variation in ecosystem parameters as a function of spatial and temporal scale. (A) The structure of a community varies widely at the patch scale, as a function of disturbance and succession. If many independent patches are averaged across a landscape, structural attributes have a stable mean. (B) Variation in temperature at several temporal scales. The historic range of variation depends on the time scale of the observations.



“In the age of global warming, public-land managers 
face a stark choice: They can let national parks and other 
wildlands

 
lose their most cherished wildlife. Or they can 

become gardeners and zookeepers.”

High Country News 2/2008

Restoration & Climate Change
 Unnatural Preservation
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Presentation Notes
In the age of global warming, public-land managers face a stark choice: They can let national parks and other wildlands lose their most cherished wildlife. Or they can become gardeners and zookeepers. 



http://www.swarthmore.edu/Humanities/kjohnso1/pictures/mohicanscole.jpg
http://www.hcn.org/issues/363/17481/image_viewer


Restoration & Climate Change
Will Current Practices Fit as Conditions Change?

J. Harris, R. Hobbs, E. Higgs, and J. Aronson Restoration Ecology 2006

What is the likelihood that restoring historic ecosystems will 
be feasible given the altered biophysical conditions of the 
future?  

Disturbance

St
re

ss

Global Change
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RE especially in terms of reforestation or restoration of degraded agricultural land



Restoration & Climate Change
 Management Response

Entrenched channel

“Lost”

 
storage Restored storage

Restored channel
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RE especially in terms of reforestation or restoration of degraded agricultural land

Forest Carbon Sequestration�The global climate is changing because we are releasing large amounts of heat-trapping gases—carbon dioxide (CO2) in particular—into the atmosphere. These gases contribute to higher global temperatures that could increase the frequency of extreme weather events and have a profound impact on human health, sea levels, natural habitats, and agriculture.��Forests play a critical role in climate change by sequestering, or storing, large quantities of carbon (by absorbing CO2) as they grow and releasing it when they die. Though most Americans could probably name cars, trucks, and industry as major sources of CO2 emissions, the clearing and degradation of forests actually accounts for approximately 20 percent of annual CO2 emissions worldwide. This is more than the annual CO2 emissions generated in the United States by burning fossil fuels.��Nature’s Carbon Warehouse��Photosynthesis and respiration are the essential machinery by which forests store and release carbon. As a tree grows, it absorbs CO2 from the air and, through the process of photosynthesis, uses solar energy to store carbon in its roots, stems, branches, and foliage. Some carbon is released back into the atmosphere as CO2 during respiration, but a living tree acts as a carbon “sink”—storing more carbon than it releases. Trees continue to accumulate carbon until they reach maturity, at which point about half of the average tree’s dry weight will be carbon.��When trees decay and die, they become a carbon source, releasing more carbon than they can absorb. And when forests are harvested, burned, or cleared by humans, or in the event of a natural disturbance such as fire or disease, some of the carbon stored in the trees’ cells is released into the atmosphere. Stored carbon, however, can be transferred into forest products—for example, wood used for lumber, furniture, and other durable goods can hold its carbon for decades or even centuries if well maintained.��Recent estimates show that U.S. forests, grasslands, and agricultural lands form a sizable carbon sink. Even a forest that undergoes regular harvesting can act as a carbon sink as long as yearly growth exceeds the amount of carbon removed during harvest. The U.S. carbon sink absorbs 1.1 to 2.6 million metric tons of CO2 each year, which is equivalent to 20 to 46 percent of total U.S. global warming emissions.��Sadly, this sink appears to be shrinking. Carbon sequestration by forests and other lands decreased by approximately 20 percent from 1990 to 2001, a decline stemming primarily from unsustainable timber management (especially on privately owned forests) and the clearing of forests for development.��If the U.S. carbon sink were managed more effectively, it could easily be maintained and even expanded over the next 50 to 100 years before reaching a plateau. Finding ways to enhance carbon sequestration in forests is essential if we are to achieve the significant reductions in net emissions needed to stabilize the atmosphere. And, since carbon sequestration can usually be accomplished through established sustainable forest management practices, biodiversity and ecosystem health would be maintained as well.��Carbon Storage Strategies��During the past decade, ecologists, foresters, and other experts have established effective methods for increasing carbon sequestration in forests:�  

 Source: IPCC, 2000.�Forest conservation. The most significant carbon sequestration benefits can be obtained by conserving forests under imminent threat of clearing or degradation. This is especially true of older forests, which accumulate and store more carbon than younger forests. A prime example is the state of Maine, where more than 60,000 acres of forest have been cleared in recent years to make way for development. Stopping, or slowing, the rate at which such forests are cleared is essential to maintaining their carbon-storing capacity and the ecological “services” they provide: biodiversity, watershed protection, and recreation.��Afforestation and reforestation. Afforestation refers to the planting of trees on lands that have not historically supported forests. In the United States, afforestation of less-productive agricultural lands such as the lower Mississippi River alluvial valley is proving to be an effective sequestration strategy. In addition to storing up to two tons of carbon per acre each year, afforestation projects can deliver other important benefits such as improved wildlife habitat, reduced soil erosion and fertilizer runoff, and new recreational opportunities. Planting trees in cities and suburbs delivers an especially attractive climate benefit, since urban trees not only sequester carbon but also provide shade, reducing emissions associated with the energy that would otherwise have been used to cool these neighborhoods in the summertime.��Reforestation, or restoring forests that have been severely degraded, can produce similar sequestration and ecological benefits. However, to preserve local biodiversity, only native species and seed stocks should be used when implementing afforestation or reforestation projects.��Improved forest management. A variety of sustainable management approaches can improve carbon sequestration in existing forests. Allowing trees to grow for longer periods between harvests, planting longer-lived tree species (e.g., red oak, white pine, red spruce, hemlock), and setting aside wider buffer zones around streams and rivers have all been shown to increase carbon storage in forests.��Putting a Price Tag on Carbon��To make carbon sequestration economically viable, incentives will have to be offered to landowners who would be expected to forgo revenues from timber harvesting or other activities. Entire nations must be similarly encouraged to reduce CO2 emissions, and policy makers have responded with the Kyoto Protocol, an international framework for reducing global warming emissions that allows developing countries to offset their emissions by funding carbon sequestration projects.��Some important and even controversial questions about forest carbon sequestration emerged during the Kyoto negotiations: Who is responsible for the carbon loss if a forest burns down? What if a forest is preserved in one region, but timber harvesting increases somewhere else as a result? These challenges can, and must, be overcome in order to achieve a stable climate, because even the most technologically advanced solutions in the energy and industrial sectors can do nothing to stem the global loss of carbon and biodiversity associated with the loss of forests.��Michelle Manion is a senior analyst in the Global Environment Program.�



Management Area: Watershed Improvement

Expected consequences: Climate change will affect watersheds in many ways, compounding damage from other land uses and natural stressors and increasing the need for watershed improvement. Changes will manifest in the vegetative community, with more acute change in watersheds where the capacity to store water in healthy soils has been impaired. In areas with less snow and more rain, erosion rates will rise, particularly where soil cover is reduced or compaction increased. The combination of effects may intensify runoff and the delivery of sediment and nutrients to channels. Such effects would negatively affect biotic communities and other beneficial uses. 

Possible actions to improve watershed health and resiliency: On a priority basis, using watershed condition, vulnerability assessments, and watershed analysis, strategically target improvement actions to restore watershed condition and function. Maintain and improve soil infiltration and ground cover. Improve structure and function of meadows to improve water storage and channel-floodplain connection. Undertake road and riparian actions listed above. 



Soil Quality Characteristics in High Elevation Riparian Meadows in the Sierra Nevada, California: Relationships to Hydrologic Functionality.

Laura Jungst1, H. R. Olsen1, Jay Norton1, U. Norton2, K. W. Tate, and William Horwath3. (1) 1000 E. University Ave, University of Wyoming, University of Wyoming, Dept. of Renewable Resources, Dept. 3354, Laramie, WY 82071, (2) Department of Land, Air and Water Resources, University of California-Davis, Dept. LAWR, 3226 PES Building, Davis, CA 95616-8627, (3) One Shields Avenue, University of California-Davis, University of California-Davis, Dept. LAWR, 3226 PES Building, Davis, CA 95616-8627

Upper montane and subalpine riparian meadows are crucial to sustaining habitat and water quality and supply across the Western United States. Soils contain two thirds of earth’s terrestrial carbon (C), making it an important component of global C storage. One third to one half of all terrestrial C is found in wetlands. Riparian meadows provide many ecosystem services and their quality can be highly impacted by human uses and management. In this study, montane and subalpine riparian meadows in central Sierra Nevada, California were investigated regarding meadow functionality and C storage. Nineteen meadows were randomly selected to represent a range of hydrologic functionality ratings as determined by the Stanislaus National Forest. The objectives of this study are to characterize and quantify soil C storage in riparian meadows of the central Sierra Nevada and examine restoration potential specifically to increase C storage. This was a cross sectional observational study in which soil physical and chemical characteristics were evaluated and channel characteristics were described for each meadow enrolled in the study. Meadow degradation decreases soil C content suggesting restoration potential. This relationship between hydrologic functionality and soil quality will provide relevant information on C storage and restoration potential in this landscape. 





Is Restoration Genuine or Fake?

Humans cannot create real natural systems, they can only 
Create Simplified Replicas.

The concept of restoration Implies that Any Habitat Destruction 
Can Be Remediated..  This permits habitat destruction in some 
areas since mitigation in other areas will "balance" overall loss.

Presenter
Presentation Notes
Ethical Considerations

Purposefully altering ecosystems is a controversial issue; Restoration poses several ethical quandaries. Below are a summary of the more cogent objections as well as brief rebuttals. All of these questions are important considerations when designing a restorative project.

Restoration is “faking it”

Argument: Humans cannot create real natural systems, they can only create simplified replicas.



Rebuttal: While this argument is superficially correct, it misses restoration ecology’s deeper ecological principles. The goal of restoration is not to immediately recreate replacement ecosystems, rather to “jump-start” natural recuperative processes.

Mitigation’s black eye

Argument: The concept of restoration implies that any habitat destruction can be remediated. This permits habitat destruction in some areas since mitigation in other areas will "balance" overall loss.

Rebuttal: Mitigation is a perversion of the overall goals of restorative efforts (i.e. to increase viable habitat). This is not necessarily a problem with restoration, rather a problem with statutes that allow for mitigation.

Ultimate complexity versus limited knowledge

Argument: Because of the complexity of natural systems, restoration efforts are likely to result in unforeseen and negative outcomes.

Rebuttal: This argument is undoubtedly true. However, some restorative efforts are successful. By further developing restoration ecology as a science, we can increase our knowledge and tip the balance toward positive outcomes.



You cannot step into 
the same river twice

Every river is unique:
Their components continually change through 
complex interconnection with one another. 

In other words: 
The waters are always changing, the rivers stay the 
same. 

Constant change defines rivers

http://www.iep.utm.edu/h/heraclit.htm

Heraclitus (ca. 535-475 BC)

Presenter
Presentation Notes
Science, Engineering, and the Perception of RIVER Restoration

Victor R. Baker, Department of Hydrology and Water Resources, Univ of Arizona, Building 11 - Room 122, Tucson, AZ 85721-0011



Because the waters are always changing that there are rivers at all, rather than lakes or ponds. 





At the dawn of scholarly thinking, Heraclitus (ca. 535-475 BC) observed that one cannot step twice into the same river. Every river is unique, and each of their limitless sections and components continually change through complex interconnection with one another. 



For this reason, any thought of recreating or emulating fluvial form and function at some artificially chosen time and location requires a delicate balance among (1) the ethical dimensions of what society wants, (2) the logical inquiry into what is, was, and might be (science), and (3) the logical implementation of what can be created in regard to (1) (engineering). Moreover, science will only occur if the created forms and functions are continually evaluated to see if they are indeed maintained through time in appropriate relationship to their connected forms and functions, upstream and downstream, from physical to ecological, and ultimately in regard to the desired human interactions. In addition, as in all environmental restoration (Baker, 2000), direct perception by society is key to effective policy. This means that local discoveries by interpretive, historical sciences, including geomorphology, paleohydrology, and ecology, need to be communicated during the initial stages of perception (Baker, 1998), and prior to making assumptions about the “system” that is to be recreated or emulated by employing the increasingly powerful tools of the normative/predictive sciences. These issues are well illustrated by the dynamically changing fluvial systems of the southwestern U.S., ranging from the continuously flowing Colorado River to the ephemeral channels of formerly riparian corridors. 





Heraclitus (ca. 535-475 BC) 

Every river is unique, and each of their limitless sections and components continually change through complex interconnection with one another. 

"Heraclitus, I believe, says that all things go and nothing stays, and comparing existents to the flow of a river, he says you could not step twice into the same river" (Cratylus 402a = DK22A6). 

What Heraclitus actually says is the following: 

On those stepping into rivers staying the same other and other waters flow. (DK22B12)

There is an antithesis between 'same' and 'other.' The sentence says that different waters flow in rivers staying the same. In other words, though the waters are always changing, the rivers stay the same. Indeed, it must be precisely because the waters are always changing that there are rivers at all, rather than lakes or ponds. The message is that rivers can stay the same over time even though, or indeed because, the waters change. The point, then, is not that everything is changing, but that the fact that some things change makes possible the continued existence of other things. Perhaps more generally, the change in elements or constituents supports the constancy of higher-level structures.As for the alleged doctrine of the Identity of Opposites, Heraclitus does believe in some kind of unity of opposites. For instance, "God is day night, winter summer, war peace, satiety hunger . . ." (DK22B67). But if we look closer, we see that the unity in question is not identity: 





Defining Restoration Success

Learning Success
Scientific Contribution

Management Experience
Improve Methods

Ecological Success
Desired Condition Achieved

Ecological Improvement
Self-Sustaining

No Lasting Harm

Stakeholder Success
Aesthetics

Economic Benefits
Recreation
Education

Most Effective Restoration

Palmer et al. 2005. J of Applied Ecology 42: 208-217



Reforest the Bluegrass
 Lexington, Kentucky

> 5,000 volunteers (Since 1999)
> 150 acres of floodplains were restored. 
>  130,000 tree seedlings  planted. 
<  $105,000 of local government funds

+  $75,000 of donated funds. 

Composition Objective: 
Recreate pre-settlement, streamside forests 
that were once native to the Inner Bluegrass 
Region of Kentucky

Functional Objectives:
Filter pollutants -

 
cleaner drinking water  

Shade streams –

 
reduce temperatures 

Increase DO 
Stabilize creek banks  
Slow / Retain flood waters  
Cool the city  
Provide wildlife habitat & mosquito control

Presenter
Presentation Notes
The Reforest The Bluegrass program was started in March of 1999. It is a cooperative effort between the Lexington-Fayette Urban County Government’s Water Quality, Urban Forestry, and Parks & Recreation management programs. Its purpose is to recreate pre-settlement, streamside forests that were once native to the Inner Bluegrass Region of Kentucky. Today, through the efforts of thousands of volunteers, Lexington is progressively restoring those long-lost benefits of streamside forests (riparian buffers) for generations to come. This is a crucial step to protecting our valuable water resources and enhancing our living standards. Reforest The Bluegrass (RTB) uses beneficial qualities of native species of trees to bring natural balance to our ecosystems. Some of the benefits include:�

filtering of pollutants from our environment, which provides cleaner drinking water resources 

shading streams, which keeps temperatures down, dissolved oxygen concentrations up, and minimizes nuisance algal growth (algae-choked creeks result in “fish kills”) 

stabilization of our creek banks from the trees’ expansive root systems 

slowing of flood waters, which are caused by the increased number of impervious surfaces 

cooling of the city, which reduces the “Urban Heat Island Effect” 

wildlife habitat 

and healthy streams that perform as mosquito control 

Reforest The Bluegrass is an ecological restoration program specifically designed to maximize public participation. It truly empowers all citizens to play an active roll in the conservation of our natural resources today and the preservation of our environment for the future. To date, RTB’s accomplishments include:�

More than 150 acres of floodplains restored 

More than 5,000 volunteers involved 

Over 130,000 tree seedlings planted 

Around 75% first-year survival rates 

Less than $105,000 of local government funds spent 

Over $75,000 private funds raised 

If projects were contracted out, it could have cost: $750,000!!!! 

The LFUCG and the Reforest The Bluegrass Coordinating Committee wish to thank our generous sponsors and partners for their time and monetary assistance in making our program the success that it is. The RTB 2005 Friends of the Forest (organizations or businesses which contributed $5,000 or more in cash, goods and services, or in-kind services) included: Kentucky American Water Company, U.S. Environmental Protection Agency, and LexMark International. The RTB 2005 Partners included: Bluegrass PRIDE, Boy Scouts of America, Fayette County Conservation District, Great Harvest Bread Company, Kentucky Division of Forestry, Kentucky Utilities, Kentucky Waterways Alliance, The Kroger Company, Lexington Coffee & Tea Company, McDonald’s Company, Papania’s Inc., University of Kentucky Department of Forestry, USDA Natural Resource Conservation Service, and The Lexington Chapter of the Wild Ones.�Reach the Urban Forestry Program staff at 258-3451, or by e-mail. 



Reforest the Bluegrass organizers have developed a fool-proof planting system that allows non-technical volunteers to successfully implement the program under the direction of the LFUCG Divisions of Engineering (Stormwater), Parks and Recreation, and Planning (Urban Forestry). The program also engages engineering, forestry, and ecological experts from academia and natural resources agencies to design and layout a project. Trees seedlings of various species, native to the inner Bluegrass physiographic region - donated through the National Tree Trust and the Kentucky Division of Forestry - are mixed together in bags color coded by planting zone and sorted by planting design areas. Dots are spray painted on the restoration site in a 6 x 6 pattern and bags of trees - that are color-coordinated with the dots on the ground - are positioned and awaiting volunteers. 





Restoration  Restoration  
of the Tangled Bankof the Tangled Bank

Chuck RhoadesChuck Rhoades
Rocky Mountain Res. Sta. 

Ft. Collins, Colorado 
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It is interesting to contemplate a tangled bank, clothed with many plants of many kinds, with birds singing on the bushes, with various insects flitting about, and with worms crawling through the damp earth, and to reflect that these elaborately constructed forms, so different from each other, and dependent upon each other in so complex a manner, have all been produced by laws acting around us. These laws, taken in the largest sense, being Growth with Reproduction; Inheritance which is almost implied by reproduction; Variability from the indirect and direct action of the conditions of life and from use and disuse: a Ratio of Increase so high as to lead to a Struggle for Life, and as a consequence to Natural Selection, entailing Divergence of Character and the Extinction of less-improved forms.

http://tangledbank.net/
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(c)  Degraded meadow case. Note the 
ground water flow is towards the incised 

channel along the centerline of the 
meadow. Flow paths are short and 

differences in ground water elevations are 
relatively high over short distances.  This 
leads to rapid dewatering of the meadow.

(d)  Restored meadow case. Here, ground water 
flows down the valley like in pristine meadows.  

Flow paths are longer and ground water 
elevations are fairly uniform in the majority if the 
meadow. The restored meadow retains water on 

the land longer, preventing high evaporation 
rates, prolonging summer low flows, and 

decreasing stream temperatures.

Presenter
Presentation Notes
Figure 4.6 – Restoring hydrologic function and ground water storage.

Incised meadow cross-section and photograph before “plug and pond” restoration project to restore hydrologic function and ground water storage.



(b) Restored meadow cross-section and photograph after “plug and pond” project to restore hydrologic function and ground water storage.





New methods for restoring degraded stream and valley bottom systems are also in development. For example, the Feather River Coordinated Resource Management Group (FRCRM), a non-profit partnership of 23 public and private stakeholders, is developing and implementing a novel technique called “plug and pond” on the Plumas National Forest in northern California. The method involves “plugging” incised channels to raise the bed level of the stream, and “ponding” – pooling water at a higher base level - to create a more natural channel that reconnects floodplains and shallow ground water, thus restoring hydrologic and ecological form and function (Fig. 4.6). These restoration projects serve to restore some of the ecosystem services provided by healthy streams and may help to offset some of the impacts of changing precipitation amounts and timing. Working with scientists to quantify and monitor the effectiveness of these projects will provide new information to expand their application and refine project designs.





Protect, maintain and restore riparian areas and bottomland hardwood forests that provide shade, structure, refugia and buffers for aquatic ecosystems. Destruction of riparian areas and bottomland hardwood forests has adversely affected water quality, stream and ground water flows, flooding, and aquatic species. Loss of the transition areas between terrestrial and aquatic ecosystems causes accelerated bank erosion, channel incision, alterations in stream channel form, lower water tables, and elevated water temperatures due lack of shade and ground water exchange. These impacts are considered one of the primary factors in the decline of many fisheries, from trout streams in the East to salmon stocks in the Pacific Northwest. Restoring natural riparian vegetation may indeed be a prerequisite to ultimately restoring stream systems capable of supporting native aquatic life; likewise, their restoration will be an essential part of any climate change response. The National Research Council considers riparian restoration one of the most critical environmental challenges of our time and a national priority (NRC 2002). 



Thoughts to Ponder
Is

 
Restoration a Unique land management paradigm? 

Where is it Unique?

Do you find Reference Conditions useful for establishing 
management objectives?   

How may Climate Change

 
alter perceptions of Restoration?  

How has Restoration Changed Land Stewardship activities?

Opportunities to Pass along Learning (Science/Stakeholders)?
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