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Sustaining Terrestrial Biodiversity:  
The Ecosystem Approach 

Chapter 10 

10-1 What Are the Major Threats  
to Forest Ecosystems? (1) 

§  Concept 10-1A  Forest ecosystems provide 
ecological services far greater in value than the 
value of raw materials obtained from forests.  

§  Concept 10-1B  Unsustainable cutting and 
burning of forests, along with diseases and 
insects, are the chief threats to forest 
ecosystems.  

 

10-1 What Are the Major Threats  
to Forest Ecosystems? (2) 

§  Concept 10-1C Tropical deforestation is a 
potentially catastrophic problem because of the 
vital ecological services at risk, the high rate of 
tropical deforestation, and its growing 
contribution to global warming [aka climate 
change]. 
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Natural Capital: An Old-Growth Forest 
and an Old-Growth Tropical Forest 

Forests Provide Important Economic  
and Ecological Services (1) 

§  Support energy flow and chemical cycling 

§  Reduce soil erosion  

§  Absorb and release water 

§  Purify water and air 

§  Influence local and regional climate 

§  Store atmospheric carbon 

§  Provide habitats 

Forests Provide Important Economic  
and Ecological Services (2) 

§  Wood for fuel 

§  Lumber 

§  Pulp to make paper 

§  Recreation 

§  Employment 
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Estimated Annual Global Economic Values 
of Ecological Services Provided by Forests 

Unsustainable Logging is a Major Threat 
to Forest Ecosystems (1) 

§  Increased erosion 

§  Sediment runoff into waterways 

§  Habitat fragmentation 

§  Loss of biodiversity 

Unsustainable Logging is a Major Threat 
to Forest Ecosystems (2) 

 
§  Major tree harvesting methods: 
•  Selective cutting 
•  Clear-cutting 
•  Strip cutting 

Clear-cut logging in Washington State 
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Fig. 10-6a, p. 219 
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Trade-offs: Advantages and 
Disadvantages of Clear-Cutting Forests 

 
Fire, Insects, and Climate Change Can 
Threaten Forest Ecosystems (1) 

§  Surface fires 
•  Usually burn leaf litter and undergrowth 
•  May provide food in the form of vegetation that 

sprouts after fire 
 

§  Crown fires  
•  Extremely hot: burns whole trees 
•  Kill wildlife 
•  Increase soil erosion 
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Surface and Crown Fires 

We Have Cut Down Almost Half  
of the World’s Forests 

§  Deforestation 
•  Tropical forests 

•  Especially in Latin America, Indonesia, and Africa 
•  Boreal forests 

•  Especially in Alaska, Canada, Scandinavia, and 
Russia 

Natural Capital Degradation: Harmful 
Environmental Effects of Deforestation 
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Satellite Images of Amazon Deforestation 
between 1975 and 2001 

Natural Capital Degradation: Large Areas 
of Brazil’s Amazon Basin Are Burned 

10-2 How Should We Manage and  
Sustain Forests? 

§  Concept 10-2  We can sustain forests by 
emphasizing the economic value of their 
ecological services, protecting old-growth 
forests, harvesting trees no faster than they are 
replenished, and using sustainable substitute 
resources. 
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Solution: Sustainable Forestry 

Fig. 10-19, p. 231 

SOLUTIONS 
Sustaining Tropical Forests 

Prevention Restoration 
Protect the most diverse 
and endangered areas 

Encourage regrowth 
through secondary 
succession 

Educate settlers about 
sustainable agriculture 
and forestry 

Protect forests with 
debt-for-nature swaps 
and conservation 
concessions 

Rehabilitate 
degraded areas 

Subsidize only 
sustainable forest use 

Certify sustainably grown 
timber 
Reduce poverty Concentrate farming 

and ranching in 
already-cleared 
areas 

Slow population growth 

10-3 How Should We Manage and  
Sustain Grasslands? 

§  Concept 10-3  We can sustain the productivity 
of grasslands by controlling the number and 
distribution of grazing livestock and restoring 
degraded grasslands. 
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Some Rangelands Are Overgrazed (1) 

§  Important ecological services of grasslands 
•  Soil formation 
•  Erosion control 
•  Nutrient cycling 
•  Storage of atmospheric carbon dioxide in 

biomass 
•  Maintenance of biodiversity 

Some Rangelands are Overgrazed (2) 

§  Overgrazing of rangelands (exceeding carrying 
capacity) 
•  Reduces grass cover 
•  Leads to erosion of soil by water and wind 
•  Soil becomes compacted  
•  Enhances invasion of plant species that cattle 

won’t eat 
 

Natural Capital Degradation: Overgrazed 
and Lightly Grazed Rangeland 
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10-4 How Should We Manage and Sustain 
Parks and Natural Reserves? 

§  Concept 10-4  Sustaining biodiversity will 
require protecting much more of the earth’s 
remaining undisturbed land area as parks and 
nature reserves. 

   

National Parks Face Many Environmental 
Threats 

§  Worldwide: 1100 major national parks in 120 
countries (most are too small to sustain large 
species) 

§  Parks in developing countries  
•  Greatest biodiversity   
•  1% protected from: 

•  Illegal animal poaching 
•  Illegal logging and mining 

 

 
Solutions: National Parks 
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Case Study: Controversy over Wilderness 
Protection in the United States 

Wilderness Act of 1964 
§  How much of the United States is protected land? 
•  4.6% mostly in AK 
•  Only 4 of 413 in lower 48 are large enough to sustain 

spp 
 

§  Roadless Rule – temporary protection ca. 20 yrs 

§  2005: end of roadless areas within the national 
forest system 
•  Can no longer qualify as “wilderness” 

 

Case Study: Costa Rica—A Global 
Conservation Leader 

§  1963–1983: cleared much of the forest for 
grazing cattle 

§  1986–2006: forests grew from 26% to 51% 
•  Goal: to reduce net carbon dioxide emissions to 

zero by 2021 
 

§  Eight zoned megareserves 
•  Designed to sustain around 80% of Costa Rica’s 

biodiversity 

Fig. 10-25, p. 238 
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10-5 What is the Ecosystem Approach  
to Sustaining Biodiversity? (1) 

§  Concept 10-5A  We can help sustain 
biodiversity by identifying severely threatened 
areas and protecting those with high plant 
diversity and those where ecosystem services 
are being impaired. 

 
§  Concept 10-5B  Sustaining biodiversity will 

require a global effort to rehabilitate and restore 
damaged ecosystems. 

10-5 What is the Ecosystem Approach  
to Sustaining Biodiversity? (2) 

§  Concept 10-5C  Humans dominate most of the 
earth’s land, and preserving biodiversity will 
require sharing as much of it as possible with 
other species. 

 

We Can Use a Four-Point Strategy  
to Protect Ecosystems 

§  Map global ecosystems; identify species 

§  Locate and protect most endangered species 

§  Restore degraded ecosystems 

§  Development must be biodiversity-friendly 
•  Incentives and technical help to landowners 

§  Are new laws needed? 
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Endangered Natural Capital: 34 
Biodiversity Hotspots 

Endangered Natural Capital: Biodiversity 
Hotspots in the U.S.  

Protecting Ecosystem Services Is  
Also an Urgent Priority 

§  U.N. Millennium Ecosystem Assessment: 2005 
•  Identify key ecosystem services 
•  Human activities degrade or overuse 62% of the 

earth’s natural services 
 

§  Identify highly stressed life raft ecosystems 
 aka areas of severe poverty 
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We Can Rehabilitate and Restore 
Ecosystems That We Have Damaged (1) 

§  Study how natural ecosystems recover 
•  Restoration 

•  Return to natural state 
•  Rehabilitation 

•  Return to functional ecosystem 
•  Replacement 

•  Change to another ecosystem 
•  Degraded forest -> tree plantation 

•  Creating artificial ecosystems 
•  wetlands 

 

We Can Rehabilitate and Restore 
Ecosystems That We Have Damaged (2) 

§  How to carry out most forms of ecological 
restoration and rehabilitation 
•  Identify what caused the degradation 
•  Stop the abuse 
•  Reintroduce species, if possible 
•  Protect from further degradation 

 

Will Restoration Encourage Further 
Destruction? 

§  Preventing ecosystem damage is cheaper than 
restoration 

 
§  About 5% of the earth’s land is preserved from 

the effects of human activities 
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Case Study: The Blackfoot Challenge—
Reconciliation Ecology in Action 

§  1970s: Blackfoot River Valley in Montana 
threatened by 
•  Poor mining, logging, and grazing practices 
•  Water and air pollution 
•  Unsustainable commercial and residential 

development 

§  Community meetings led to 
•  Weed-pulling parties 
•  Nesting structures for waterfowl 
•  Developed sustainable grazing systems 

What Can You Do? Sustaining  
Terrestrial Biodiversity 


