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Outline/ Learning Objectives

• Define restoration ecology and ecological restoration

• Consider examples and scales of research and 
restoration

• Prepare for next week’s field trip



•The science of biodiversity 
and ecosystem functions 
on degraded lands.

•Applies general principles 
of ecological theory to real 
world situations.

•Requires consideration of 
abiotic and biotic 
conditions.

Restoration ecology



Ecological 
Restoration

Courtesy of NOAA Research.

“Ecological restoration is an intentional activity that initiates or accelerates the 

recovery of an ecosystem with respect to its health, integrity and sustainability. 

Frequently, the ecosystem that requires restoration has been degraded, damaged, 

transformed or entirely destroyed as the direct or indirect result of human activities. In 

some cases, these impacts to ecosystems have been caused or aggravated by 

natural agencies such as wildfire, floods, storms, or volcanic eruption, to the point at 

which the ecosystem cannot recover its pre-disturbance state or its historic 

developmental trajectory. Restoration attempts to return an ecosystem to its historic

trajectory.”

Society for Ecological Restoration (SER). 2004. International Primer on Ecological Restoration. 
http://www.ser.org/resources/resources-detail-view/ser-international-primer-on-ecological-restoration

http://www.ser.org/resources/resources-detail-view/ser-international-primer-on-ecological-restoration
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Some restorations require removal 
of features that were added

Example: many rivers and streams had 
dams constructed on them or other 
controls to reduce flooding and to 
make them more “manageable.” 

Restorations often involve removing 
those features and reinstating historical 
disturbance regime (flooding) and 
complexity of the ecosystem.  

Courtesy of NOAA Research.



• Allows tolerant but competitively 
inferior species to persist 

• Keeps shrubs from invading
• Recycles nutrients and organic 

material 

Reinstating historical abiotic features of the 
environment for restoration

Courtesy of Catherine Hibbard/USFWS.

Example: fire in tallgrass prairie, which is a  natural 
part of prairies’ ecology for millennia.



Example: the 2010 
Deepwater Horizon oil 
spill in the Gulf of 
Mexico cost BP 
billions of dollars in 
restoration efforts.

(left) Courtesy of Tom MacKenzie/USFWS. (right) Courtesy of PO3 Colin White.

Restoration often requires removal 
of degrading factor



Microbes and plants are often used – and 
engineered – to “clean” a site of contamination.

Example: bacteria engineered 
to respond to and degrade the 
pesticide Atrazine, which is 
commonly used on crops but 
can have negative health and 
ecosystem consequences.

Bioremediation

“Microorganisms often respond to the input of xenobiotics into 
the environment by evolving mechanisms to use them as 
sources of nutrients and energy for their growth. As the 
structure of the herbicides based on a s-triazine ring differ 
from naturally occurring compounds (Esser et al. 1975), 
microorganisms slowly evolved enzymes and pathways capable 
of degrading them.”

Udiković-Kolić, N., Scott, C., & Martin-Laurent, F. (2012). Evolution of atrazine-

degrading capabilities in the environment. Applied microbiology and 

biotechnology, 96(5), 1175-1189. http://bib.irb.hr/datoteka/657979.Udikovic-
Kolic_2012_review.pdf

http://bib.irb.hr/datoteka/657979.Udikovic-Kolic_2012_review.pdf


Example- passive 
revegetation: following 
devastating forest fires in 
Yellowstone National Park, 
species recruited on their 
own, and no intervention 
was necessary. 

Once the abiotic environment and its 
processes have been restored, 
the biotic environment can be restored

Courtesy of the National Park Service.



Once the abiotic environment and its 
processes have been restored, 
the biotic environment can be restored

Example- active revegetation: 
following implementation of trail 
structures to prevent erosion on a 
closed trail, volunteers transplant 
natives into the trail surface. 

https://drive.google.com/file/d/0B

yAqE6x0TEQDcUNHcnNRaXBz

Yk0/view?usp=sharing

https://drive.google.com/file/d/0ByAqE6x0TEQDcUNHcnNRaXBzYk0/view?usp=sharing


Other times more direct interventions are 
required to alleviate the negative 
conditions. For example:

• Physical reinstatement of historical 
process (construction).

• Bioremediation (use organisms to 
“clean” site).

• Augmentation of species and their 
functions (plantings).

Restoration often requires removal 
of degrading factor

Sometimes this can be achieved 
simply by eliminating the negative 
factor and allowing natural recovery.

http://www.wildflowers-and-weeds.com/weedsinfo/Centaurea_spp.htm

http://www.wildflowers-and-weeds.com/weedsinfo/Centaurea_spp.htm


Steps of an ecological 
restoration often include 
adaptive management, 
allowing restoration 
practitioners to assess 
success and modify plans 
accordingly.

Adaptive 
management



http://www.mdpi.com/2071-1050/4/12/3346

Restoration Ecology- research to inform practice 

http://www.mdpi.com/2071-1050/4/12/3346


Russian olive 

characteristics



Modified Whittaker Plot

Study Design



Study Design

Biotic Measurements
• Richness
• Shannon-Weiner Diversity Index
• Percent cover, total cover, and  

relative cover of native and 
exotic species







Ecological 
Restoration

Courtesy of NOAA Research.

“Ecological restoration is an intentional activity that initiates or accelerates the 

recovery of an ecosystem with respect to its health, integrity and sustainability. 

Frequently, the ecosystem that requires restoration has been degraded, damaged, 

transformed or entirely destroyed as the direct or indirect result of human activities. In 

some cases, these impacts to ecosystems have been caused or aggravated by 

natural agencies such as wildfire, floods, storms, or volcanic eruption, to the point at 

which the ecosystem cannot recover its pre-disturbance state or its historic 

developmental trajectory. Restoration attempts to return an ecosystem to its historic

trajectory.”

Society for Ecological Restoration (SER). 2004. International Primer on Ecological Restoration. 
http://www.ser.org/resources/resources-detail-view/ser-international-primer-on-ecological-restoration

http://www.ser.org/resources/resources-detail-view/ser-international-primer-on-ecological-restoration


A resource for continued learning

https://jappliedecologyblog.wordpress.com/about/

https://jappliedecologyblog.wordpress.com/about/

