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Can we repair some of the damage 

humans have done to ecosystems 

and biodiversity?

 Ecological restoration seeks to do 

just that, and restoration ecology is 

the science that underpins it.https://www.nature.com/scitable/knowledge/library/restoration-ecology-13339059/



https://www.nature.com/scitable/knowledge/library/restoration-ecology-13339059/

Revegetation: The establishment of vegetation on sites where it has been previously lost, 

often with erosion control as the primary goal. For example, vegetated buffers are strips of 

vegetation that protect water quality in riparian ecosystems from urban or agricultural 

runoff. 

Habitat enhancement: The process of increasing the suitability of a site as habitat for some 

desired species. 

Remediation: Improving an existing ecosystem or creating a new one with the aim of 

replacing another that has deteriorated or been destroyed.

Restoration projects differ in their objectives and methods. Many restoration projects aim 

to 

• establish ecosystems composed of a native species

• improve or create particular ecosystem functions (e.g., pollination or erosion control).

Species conservation versus ecosystem/habitat preservation and management.
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Coral reefs
Threats

• Warming 

• Acidification

• Pollution

• Overfishing

• Removing keystone species

• Disturbing community and food 

web structure

• Altering nutrient and organic
matter fluxes 
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• Land conversion



Forests
Deforestation

Land conversion

• Crops

• Palm oil plantation

• Timber



Forests
Climate change

• Droughts

• Wildfires

• Pest 
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Forests
Various actions



Forests
Restoration

• Back to a reference forest

• Environmental and biotic filters – including the soil microbiome

• Historical and socio-economic context

Microbes!



• Land that is ecologically suitable 

for forest often transitions from 

primary forest to an unproductive 

forest state or a non-forest state 

due to exploitative management. 
• Forest restoration can accelerate a 

transition back to a productive 

forest state

Succession ecology!

Forests
Restoration



Forests
Restoration

• Forest restoration often has a social and 

socioeconomic context

• What are the needs of local communities?



Forests
Restoration against drought effects

• Naturally adapted drought-resistant trees could 

form the backbone of future resilient forests

• Requires in-depth knowledge of plant ecology 

and physiology

Pfynwald VS /Charlotte Grossiord
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Rivers
Ecosystem services

https://earthhow.com/river-roles/
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• Fragmentation of flow

• Biodiversity

• Retention of sediments, nutrients 

and organic matter

• Greenhouse gas emssions
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Rivers
Threats

• Flow regulation

• Hydropeaking

• Minimal environmental flow



Rivers
Threats

Pollution

• Nutrients and eutrophication

• Plastics

• Pharmaceuticals

• Etc…



Rivers
Bad ecologcial status of 

European streams and 

rivers 



Rivers
Restoration

Fight eutrophication

• Less fertilizer application

• Riparian buffer

• Increase oxygenation



Rivers
Restoration

• Fight flow regulation

• Increase hydrological 

connectivity and 

environmental 

heterogeneity



Rivers
Restoration

• Fish passages

• Connectivity and 

biodiversity



Rivers
Restoration

Towards process based 

approaches

• Restore flow regimes and hydrological connectivity

• Reinstall ecosystem integrity, including ecosystem 

structure, processes and biota



Disturbance 

Disturbance events can occur at many scales and different levels of severity, and 

some are natural parts of every ecosystem. Disturbance events can alter species 

composition, nutrient cycling, and soil properties. Natural disturbances include severe 

weather damage, fire, flooding, treefalls and even volcanic eruptions. Anthropogenic 
(human-caused) disturbances can alter or destroy natural habitat (like clearing land for 

agriculture) and/or ecological functions (like damming rivers for flood control). 

Genetics 

Restoration projects also typically include genetic considerations. Plants (or animals) 
from local sources are more likely to be well adapted to the target ecosystem. 

Therefore, using animals or plant materials (like seeds or cuttings) collected from local 

sources may increase the chance of successful establishment. 

Succession 
Ecological succession is the process by which biological community composition- the 

number and proportion of different species in an ecosystem- recover over time 

following a disturbance event. Passive restoration means simply allowing natural 

succession to occur in an ecosystem after removing a source of disturbance. 

Why you need basic knowledeg in ecology to 

restore a reef, a forest or a river

Ecological 

restoration and 

ecology



Why you need basic knowledeg in ecology to 

restore a reef, a forest or a river
Community assembly theory 

Community assembly theory suggests that similar sites can develop different 

biological communities depending on order of arrival of different species. In the 

context of restoration, sites may not always recover toward a desired or 

anticipated group of species or ecosystem functions. 

Landscape ecology 

Restoration draws on several concepts from landscape ecology. Restored areas 

are often relatively small and isolated, which makes them especially sensitive to 

problems associated with habitat fragmentation. Habitat fragmentation occurs 
when continuous areas of habitat become disconnected by natural or human 

causes. Fragmentation generally leads to small, isolated patches of hospitable 

habitat. 

Ecological 

restoration and 

ecology



In-depth undertanding of ecology 

required

• From species conservation to process-

based restoration and management

• Integrative approaches — 

environment, processes and biota

• Interdisciplinary in nature, including 

socioeconomic aspects
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