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Introduction

1. Water to life and environment: biological, chemical, physical, and socioeconomic functions.

2. Functions stem from its unique properties, abundant quantity, and vast distribution on Earth.

2-1 Biological functions

1. A necessity of life:

(1) depends on water for survival, growth, and development.

(2) Forest can transpire 1000 kg/m2/yr of water while producing 1 kg/m2/yr of dry matter.

2. A habitat of life

(1) Wetland:

a. Wetland: transitional zones between terrestrial and aquatic ecosystems.

b. Five recognized wetland system: marine, estuarine, lacustrine (lakes), riverine (rivers and streams), and palustrine (marshes, swamps, bogs)

(2) Estuaries

a. Narrow zone along a coastline where freshwater from rivers mixes with a salty ocean.

b. Provide nutrients and maintain salinity levels necessary to sustain marine organisms.

(3) Ponds and Lakes: Three life zones: littoral, limnetic, profundal (fig. 2.1)

(4) Streams and rivers: Species affected by flow velocity.

(5) Ocean: marine life forms

a. Benthos: plants and animals live on the bottom of ocean.

b. Nekton: swimming animals in shallow strata of water.

c. Plankton: microscopic organisms. They are the dominant life and food source of the ocean.

3. A therapy for illness (hydrotherapy): Hot springs: temperature and mineral contents

2-2 Chemical functions

1. A solvent of substance

(1) Water: one oxygen atom and two hydrogen atoms

(2) Water will dissolve almost any inorganic substance.

2. A medium in chemical reactions

(1) Hydrolysis: water enters into reactions with compounds and ions

(2) Hydration: attachment of water to a compound

(3) Dissolution: decomposition of ionic compounds in water

2-3 Physical functions

1. A moderator of climate

(1) Water is a good medium for heat storage: due to high thermal capacity and latent heat of water.

(2) Water decreases temperature in summer and increases it in fall and winter. (Table 2.1)

2. An agent of destruction

(1) Water is forceful and destructive: soil erosion, nutrient losses, landslides, stream sedimentation, and various forms of topographical movement and formation.

(2) Freezing, abrasion, changing landscape, storms, floods, tsunamis, avalanches.

3. A potential form of energy and power: Water mill, electricity (thermal and hydro), and oceanic tides.

4. A scientific standard for properties

(1) 1 kg: mass of water that is free of air at 3.98 0C in a volume of 1 liter or 1000 g.

(2) Specific gravity: ratio between weight of a given volume of substance and the weight of an equal volume of water.

(3) Calorie: heat required to raise the temperature of 1 g of liquid water 1 0C.

(4) Thermal capacity: number of calories required to raise 1 g of a substance 1 0C.

(5) Specific heat: ratio between the thermal capacity of a substance and the thermal capacity of water. Soil specific heat 0.25 cal/g/ 0C

(6) Temperature scale: based on melting ice and boiling water.

a. Fahrenheit (0F): melting 32 0F, boiling 212 0F

b. Rankine (0R): melting 492 0R, boiling 672 0R

c. Centigrade (0C): melting 0 0C, boiling 100 0C

d. Kelvin or Absolute (0K): 273.16 0K, 373.16 0K

5. A medium of transport

(1) Many materials are transported by water: beneficial vs. detrimental (Table 2.2)

(2) Waterway transportation

2-4 Socioeconomic functions

1. A source of comfort

(1) Recreational activities: relaxation, fishing, sports, aesthetic

(2) People love water than land

2. An inspiration of creativity

(1) Water is a subject that inspires writers, poets, artists, and musicians to create many great works.

(2) Christianity has used water as a symbol of holiness and cleanliness.

(3) Hindus consider the Ganges River holy.

3. An issue of world peace and regional stability

(1) Regional conflicts: competing for water

a. Alabama, Florida, and Georgia: water allocation from southeastern rivers

b. Northern vs. southern California: 2/3 rain, 1/3 population in north

c. New Mexico vs. surrounding states: battles over its groundwater

d. Eastern vs. western Colorado: 70% water in west, 80% population in east

e. Nebraska vs. Wyoming: disputes over water rights

(2) International conflicts

a. The Euphrates and Tigris: 

(a) Euphrates: 2700 km, 40% Turkey, 25% Syria, 35% Iraq

(b) Tigris: 1900 km, 20% Turkey, 2% Syria, 78% Iraq

b. The Golan Heights: Jordan River, Six-Day War

c. The Nile River: 6825 km longest in world, 10 countries, discharge is 3% of Amazon, 14% of Mississippi, 43% of Danube (fig. 2.2)

d. The Rio Grande: US (CO, NM, TX) vs. Mexico: water pollution

4. A medium for agricultural and industrial productions

(1) Hydroponics: water working to culture vegetables, fruits, flowers, …. Growing of plants in water

(2) Fish culture: provides food, 60% of the fish consumption in Israel, 40% in China, 22% in Indonesia. Environmental risk: pollution in surface and ground water.

(3) A tool for industrial operations: high speed and pressure are used in industry
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