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Introduction

1. Forests cover about one third of the Earth’s land surface. They are the most distinguished type of vegetation community and provide many resources and environmental functions.
2. Maintaining healthy forests helps improve environmental quality.

7-1 A natural resource

1. Characteristics
(1) Forest: lands with trees of 7 m or taller and a minimum crown cover of 10% in developing countries or 20% in developed regions.

Woodland: an area of plant community, which is not large enough or dense enough to create an environment and microclimate significantly different from the surrounding areas, probably should be considered woodland rather than a forest.

(2) Forests are in a position between renewable and nonrenewable natural resources, depending on how well they are treated.

(3) Forest not only produces wood, fibers, foods, fuels, and medicinal materials; it also provides an environment that affects soil, wildlife, water, and atmosphere.

(4) Forest is common property: on-site and off-site

(5) Forest growth and development are exposed to a series of threats from nature and human activities.

(6) Forest resources are always changing because of culture and lifestyles.

2. Forest trees
(1) Gymnospermae (conebearing plants, softwoods) vs. Angiospermae (flowering plants, hardwoods). The height, size, shape, and biomass of the three components are different among species (fig. 7.1)

(2) Canopies, stem, and roots: biological and environmental functions (Table 7.1)

3. Forest distribution (fig. 7.2)
(1) Horizontal distribution

a. Tropical forests: 
(a) between 23.50 N and 23.50 S, evergreen
(b) Amazon Basin, Southeast Asia, central Africa

(c) Rain forest, scrub forest, savanna forest

b. Temperate forests

(a) Deciduous forest

(b) Coniferous forest

(c) Broad-leaved evergreen

(d) Mixed evergreen

(e) Mediterranean

c. Boreal forests

(a) North America: from Alaska to Newfoundland

(b) Eurasia: from Atlantic coast of Scandinavia to the Pacific coast of Siberia

(2) Vertical distribution

a. Normal lapse rate: 0.65 0C/100 m, decrease of temperature with increasing elevation (fig. 7.3)

b. Vertical distribution of major vegetation types (fig. 7.4)

(3) Forest areas (Table 7.2) (fig. 7.5)
7-2 Environmental functions
1. Ecosphere: atmosphere, hydrosphere, lithosphere, and biosphere (fig. 7.6)

2. Hydrological

(1) Forests affect water quantity:

(2) Forests affect water quality:

3. Climatological

(1) Canopies usually receive more incoming solar radiation. The emission of longwave radiation from the ground surface to the sky is reduced due to the shielding effect of forest canopies and less wind movement in the heat-transfer processes.

(2) Canopy interception
(3) Carbon storage and the release of oxygen by respiration

4. Mechanical: controlling water and wind erosion (fig. 7.7)
(1) Reducing overland runoff through canopy interception and transpiration

(2) Increasing soil porosity through the organic horizon and root systems

(3) Slowing down overland flow velocity through litter coverage

(4) Reducing the terminal velocity of raindrops through canopy interception

(5) Enhancing soil aggregates and binding through root reinforcement

5. Biological

(1) Forests provide habitats for an array of fauna and flora.

(2) For stability and viability of the biosphere

6. Societal

(1) Forests provide natural beauty to our eyes, recreation, and leisure

(2) Forest bath: a mental bath in the forest environment

(3) Forest can benefit the health of people living in their vicinity.

(4) Serve as field laboratories for various research and educational purpose

7-3 Functional forests

1. Production forests
(1) To obtain financial profit from the forest by producing timber, pulpwood, fuels, wildlife, forest and agricultural by products, livestock, and recreation services.

(2) Best management practices (BMP)

2. Protection forests

(1) Headwater resource (reservoir) protection forests

(2) Coastal protection forests

(3) Windbreaks

(4) Sand-stabilization forests

(5) Riparian forests

(6) Habitat-protection forests

(7) Avalanche-protection forests

(8) Soil-erosion-protection forests

(9) Landslide-protection forests

(10) Swamp-prevention forests

(11) Noise-reduction belts (greenbelts)

3. Preservation forests

(1) National Wilderness Preservation System authorized under the Wilderness Act of 1964
(2) National Wild and Scenic Rivers System authorized under the National Wild and Scenic Rivers Act of 1968

4. Public forests

(1) national, state, and city parks

(2) botanic gardens and zoos

(3) wildlife refuges

7-4 Threats to forests
1. Deforestation and grazing

(1) Due to population and economic pressures, deforestation and grazing caused a net loss of tropical forests (Table 7.3)

(2) Grazing causes damage to tree seedlings, sprouts, and roots; destroys organic floor and soil structure; and reduces soil porosity and infiltration capacity.

2. Forest fires (Table 7.4)

(1) Natural phenomenon

(2) Human activities

3. Air pollution

(1) Acid deposition (wet and dry): nitrogen oxides and sulfur oxides; pH<5.65

(2) Ozone
(3) Heavy metals

PAGE  
4

