GEOG 204 : GLOBAL ENVIRONMENTAL ISSUES

WEEK 1 : 10/01/14
Ch.1 THE PHYSICAL ENVIRONMENT

Physical environment :
- living things (biotic)
- non living (abiotic)

1) Lithosphere
2) Atmosphere
3) Biosphere
4) Hydrosphere

1) rocks classified according to their modes of formation (igneous, metamorphic, sedimentary), processes that formed them, chemical composition…

2) distribution of climates

3) many types of flora and fauna

4) divided according to its chemical constituents (fresh water, saline…) / condition phase of the water : solid ice, liquid water, gaseous vapour.

A- Natural world

Ecosystems : a suite of environmental characteristics that combine in a particular area or region. (biome)

Net production : amount of biomass produced per year (solar energy fixed in the biomass minus energy used in producing it by respiration).

Productivity determined by : 
- availability of nutrients (more nutrients more productive)
- climate (warm, wet climates more productive than cold, dry ones)
- increasing diversity of plant and animal species from the poles to the equatorial regions.

Morphoclimatic regions : combination of climate and biosphere (vegetation).

Biomes : immense continental areas, living systems, which support distinctive forms of vegetation, animals and soils, adapted to a broad climatic type.
1) tundra
2) coniferous forest (boreal forest/ taiga)
3) temperate forest
4) tropical rain forest
5) tropical savanna
6) temperate grassland
7) desert
8) maquis (chaparral)

1) tundra characteristics :
absence of trees (grasses & other herbs instead, mosses, lichens), short summers, little precipitation, poor in nutrients, cold climate (circumpolar lands north of the Arctic Circle), 20% of the Earth’s land surface.
2) boreal/taiga forests :
very cold winters, longer summer, most trees are conifers, periodic fires (burn-regeneration cycle), most of the forest is underlain by acid soils.
3) temperate forests : 
tall broadleaf trees, deciduous (shed leaves each year), mostly in northern hemisphere (northern Europe, eastern China, eastern and Midwest USA, some in Southern America and New Zealand), seasonal climate, abundant water in growing season, amphibians present.
4) tropical rain forest : 
copious rainfall and warm temperatures, green broad-leaved trees, pollinated by animals, vines & epiphytes (ferns, orchids…), most nutrients in biomass (soils have little organic matter), large number of species.
5) savannas : 
north and south of Africa and South America, widely spaced trees w/ grass in between, herds of grazing mammals & large carnivores, warm climate all year w/ a dry season (common fires)
6) temperate grassland :
Eurasia (steppe), North America (prairie), South America (pampa), South Africa (veldt), no trees, herbaceous dominated vegetation (grasses…), temperate/ seasonal/ dry climate, deep and rich organic soils.
7) desert : 
very little plant life, bare rock or sand dunes, generally high temperature, lack of moisture, water usually available via precipitation (rainfall or dew), fog in coastal deserts, sometimes sporadic and intense rains.
8) maquis :
Mediterranean basin (maquis), California (chaparral), southern Australia (mallee), Chile (mattöral), South Africa (fynbos). Hot and dry summers and cool and moist winters. Low evergreen trees & shrubs w/ thick bark and small hard leaves, climatic extremes and low in nutrients soils, frequently exposed to fires during arid summer period.

Human impacts on most biomes (less on “harsh living ones” like tundra and deserts).

B- Natural Cycles

Hydrological cycle

97% of Earth’s water is stored in the oceans

3% fresh water is mostly locked in ice caps, glaciers, liquid in rocks as groundwater, a tiny fraction is in the lakes and rivers

Continually exchanged between Earth’s surface and atmosphere (gaseous, liquid or solid form) through evaporation, transpiration from plants and precipitation. Largest flows are between the ocean and the atmosphere.
Fresh water on land is mostly useful to human society.

Biogeochemical cycles

Nutrients (nitrogen, phosphorus, sulphur…) similarly distributed between the 4 major environmental spheres and continually cycled between them.

Carbon cycle
Major stores of carbon are in the oceans and rocks (carbonate sedimentary rocks like limestones and hydrocarbons (coil, oil and natural gas))…

Carbon reaches these stores through sedimentation and evaporation and is realeased from rocks by weathering vulcanism and sea-floor spreading. 
Carbon reaches the atmosphere through the respiration of plants and animals.
Photosynthesis : chemical reaction by which these organisms convert carbon from the atmosphere, with water to produce complex sugar compounds and oxygen.

Recently the rate of flow of carbon from some of the lithospheric stores (hydrocarbons or fossil fuels) has increased by human actions: burning of fossil fuels, liberating carbon by oxidation.

Food chain
Flow of converted solar energy through living organisms can be traced up a hierarchy of life forms

Solar energy converted into chemical energy in plants (producers) -> eaten by herbivores (first order consumers) -> eaten by other consumers (primary carnivores) -> eaten by secondary carnivores.
Each stage = trophic level, at each one some energy is lost. Numerous plants because receive energy directly from the sun, but can support only successively fewer larger animals.

Human impact on cycles
- cycle of minerals in the rock cycle is affected by the construction industry 
- hydrological cycle affected by humans diverting natural flows (damming of rivers, extracting groundwater for human use…)
-nitrogen cycle affected by concentrating nitrogen in particular places (like spreading fertilizers on fields)
-food chains, when human populations manipulate plants and animals to produce food

All cycle parts are interrelated -> human intervention leads to knock-on effects -> environmental changes (excess concentration of nitrogen from fertilizers have effects on aquatic ecosystems or can become a precursor of acid rain…)

Timescales
Earth formed about 4.6 billion years ago

Dynamic equilibrium idea was proposed to explain why the temperature of the Earth has remained constant these last 4 billion years despite the sun warming up about 25% over that period.
Gaia hypothesis suggests that life on the planet has played a key role in regulating the Earth’s condition s to keep it amenable to life.
But astronomers predict that eventually the sun will destroy the Earth.

Feedbacks (negative or positive), thresholds and lags (environments are affected by catastrophic and gradual events) lead to the stability of natural systems.

Resilience: natural system’s ability to maintain its original condition with the same functions and processes after being altered or disturbed.
Inertia: ability to resist disturbances.

Some environments are non-equilibrium (dry lands).

Long term trends in ecosystems include: 
- constant
- cyclical
- directional
- episodic
- catastrophic.

Spatial Scales

Studies can be done from microscopic scales to sub continental scales to worldwide scales.
Resolution of analysis becomes coarser as the spatial scale increases.
Thresholds and feedbacks are also important.

Time and Space Scales

All systems interact to form the physical environment.

Instrumental data, historical archives, natural archives

Traditional ecological knowledge (TEK) of indigenous people that can complement science. (science demands quantitative data on parts of the system, whereas TEK strives for qualitative understanding of the whole)
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