Deforestation

The clearing of forestlands for all forms of agriculture and for other land pusposes (settlements, infrastructure, mining…)

Rates

Open/Closed forest/woodland (% of land area covered by tree crown, 20% crown cover often cut off point for closed forests)
 
Tropical forest deforestation: clearing to reduce tree crown cover to less than 10%.

Degradation e.g. selective logging

Definitions of forests differ according to countries.
Solution: satellite imagery but difficulty of distinguishing primary vs. secondary forests (result of human impact).

Annual rate of deforestation of closed forests in humid tropics:
- 11-15 million ha in early 1970s
- 6.1-7.5 m ha late 1970s
- 12.2-14.2 m ha in 1980s
- 9.5 m ha 2000-05
Majority of tropical countries experiencing a loss of forest cover (vs. stable forest cover in high latitudes).

Tropical rain forests: “shifting mosaic steady state”

Causes

People cutting down trees: 
· Agriculturalists
· Ranchers
· Loggers

Construction of roads. Access to forests usually provided by road networks. 

Socio economic factors that drive people to forest frontier: 
· Poverty
· Low agricultural productivity
· Unequal distribution of land
· Rapid population growth rates of many tropic countries

Role of national governments in encouraging certain groups to use forest resource: tax incentives to loggers and ranchers, or large scale resettlement schemes.

Global scale: international markets for forest products (lumber, produce from agricultural plantations…).

Main factors: (Latin America, Africa, South Asia, South-East Asia)
· Cattle ranching
· Resettlement & spontaneous migration
· Agricultural expansion
· Road networks
· Population pressure
· Inequitable social structures
· Fuelwood, fodder collection
· Logging
· Corruption

Côte d’Ivoire most rapid forest clearance rates in the world at 2nd half of 20th century -> forest used as revenue and foreign exchange (exploit heavily due to high external debt and declining international prices for agricultural export commodities).

Logging, agriculture, increasing population in Philippines 

French colonial clearance for agriculture of Viet Nam, Viet Nam War destroyed large portions, rapidly growing population after war… Deforestation -> reforestation (forest transition) in the 1990s, restricted logging, export of raw logs banned.
Illegal logging

Large scale mid 1970s deforestation in Brazil’s Amazon Basin
Agricultural expansion
Resettlement programs
Cattle ranching encouraged by government subsidies
Slash and burn agriculture
Construction of Hydroelectric dams (inundation of reservoirs risk)
Mining
Logging
Agribusiness (soybean plantations)

Oil crisis of 1970s: large transfer of economic wealth to oil producing countries -> revenues deposited in European/US banks -> large scale lending to Brazil and other developing countries -> financing of developing programs

E.g. Agricultural modernization in Brazil -> export crops -> advance of soybean plantations stimulated further massive government investment in infrastructure (waterways, railways, highways), accelerating migration to remote areas & further forest clearing (positive feedback).

Consequences

About ½ of the world’s remaining tropical forest area is thought to be made of degraded old growth forests (affected by road building, selective logging, recurrent fires, fragmentation and overhunting) and secondary regrowth forests.
(Natural perturbations too: tropical cyclones, volcanoes, earthquakes & landslides, floods…)

· Benefits to local populations: food, timber & other raw materials, jobs and incomes

· Degradation of ecosystem services
· Perturbation of forest’s role as part of human life-support systems (regulates local climates, water flow and nutrient cycles) 
· Perturbation of forest’s role as reservoir of biodiversity and habitats for species
· Effects on hydrology: increase in runoff and stream discharge
· Perturbation of forest’s role in regulating flows of rivers and streams from upland catchments (may cause floodings…)
· Effect on sediment loads in rivers due to enhanced runoff and erosion
· Increased local water tables (deep rooted trees replaced by shallow rooted crops/grasses -> increased recharge of aquifers), salinization problems
· Soil degradation (erosion, landslides, compaction, laterization the formation of a hard impermeable surface), accelerated soil loss
· Poor nutrient content of many tropical forest soils limits potential of land uses. Unsustainable shifting cultivation quickly depletes soil nutrients -> rapidly diminishing yields from inappropriate land uses -> settlers move on and clear more land
· Climatic impacts (from effects on hydrological and carbon cycles)
Dry season deforested habitats have higher daytime temperatures, are less cloudy, have lower soil moisture -> hotter drier air, less cloud formation and precipitation
Amazonia: 1/3 of rainfall is returned to atmosphere via evapotranspiration. Reduction in precipitation and small change in surface temperature (drier climate).
· Carbon cycle
Deforestation releases CO2 (burning or decomposition) and enhances global warming through greenhouse effect
Significant loss of forest cover across Amazonia due to climate change, growing drought across Amazon Basin (“Amazon rainforest dieback” Brazilian Amazonia too dry to support rainforest by 2100)
· Loss of plant & animal species (severe threat to species & genetic diversity of planet)
More than ½ of species live in tropical moist forests that cover only 6% of world’s land surface.
Delicate interdependence between species -> can be destroyed without clearing large area.
But: total species number often shows little change in response to disturbances, they usually retreat to untouched areas during logging periods and return after & some species appear to survive in secondary forests. Less versatile and adaptable species (insects) are less likely to survive.
· Forest fragmentation has severe effect on large trees (uprooting and breakage near forest edges with increased wind turbulence, infestation by lianas which increase near edges, sensitive to droughts/increased desiccation because their crowns are exposed to intense sunlight and evaporation) 
-> impacts on rainforest ecosystem, diminish forest volume and structural complexity, promote proliferation of short lived pioneer species, alter biogeochemical cycles affecting evapotranspiration, carbon cycling and greenhouse gas emissions.
Trees in fragmented areas may never recover.
· Fire due to logging, drought fires due to forest degradation and clearance
· Indigenous people affected

Tropical Forest Management

Most remaining forest areas remote from national seats of government

Illegal logging accounting for ½ of total timber supply in many countries
Indonesia: mafia logging gangs (backed by army and rebel groups) ignore Indonesian State Forestry Department sustainable management policy -> serious intimidation, arson, murder

· Importance of slowing population growth and improving employment opportunities in areas outside the Amazon

· Needs of national economic development can’t be denied…
Eco imperialism: suggestions often come from developed western countries that have previously destroyed their own forests in their development.

· World Bank stopped financing major infrastructure investments that were likely to harm forests & introduced a ban on the financing of commercial logging

· Debt for nature swaps

· REDD (Reduced Emissions from Deforestation and Forest Degradation program): international financial flows to tropical forest countries to foster carbon storage/sequestration properties of forests

· Full range of ecological processes and species diversity of tropical forests can only be maintained if large undisturbed areas are established in perpetuity for conservation.
Legal protection

· Sustainable forestry: harvesting forests in a way that provides a regular yield of forest produce without destroying or altering the composition and structure of the forest as a whole. Mimic natural ecosystem processes.

Selective logging
Less damaging techniques: low intensity logging
But most timber operations controlled by entrepreneurs focused on short term profits

· Lengthen periods over which concessions are granted -> interest of logging company to protect forest and produce timber sustainably

· ITTA (International Tropical Timber Agreement) from ITTO (1993)
Needs to encourage policy changes at national level, more realistic pricing and international cooperation

· Medicinal and useful plants in forests. Protect property rights of local communities and share profits under the Convention on Biological Diversity. Problems of securing appropriate international patent laws.

· Low intensity harvesting: minimum genetic erosion and disturbances and a maximum of conservation

· Increasing control of small scale forest dwellers over their resources

· International cooperation and equity
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