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These notes align with pages 209 - 223 in the IB ESS Course Companion (2009). 

I. Earth’s Water Budget
A) Distribution of water:
1. 70% Earth’s surface covered by water
2. 97% salt water
3. 3% freshwater
a. 69% of freshwater in glaciers and ice caps (can’t access)
b. 30% in groundwater 
c. 0.3% in lakes, rivers, streams, swamps
d. 0.001% in atmosphere as water vapor
B) Turnover Time: 
1. time needed for a molecule of water to enter and leave the system
a. oceans = 37 000 years
b. ice caps = 16 000 years
c. groundwater = 300 years
d. rivers = 12 to 20 days
e. atmosphere = 9 days
f. either renewable or replenishable depending on location
g. see the water cycle activity on p.217 
C) Influence of Oceans
1. carry warm water (and heat) from tropical equatorial zones to polar zones
2. “conveyor belt” distributes heat energy around the planet
a. upwelling caused by tropical warming
b. water sinks as it cools and condenses
3. specific heat of oceans moderates warm and cold zones
a. Gulf Current keeps Europe warm
b. Benguela Current keeps Namibia cool
4. El Niño Southern Oscillation (ENSO): study the explanations on pp.211-212
D) Water as a Critical Resource
1. almost all water on Earth is saline (97%) or locked in ice (another 2%) 
2. global water use (source: http://www.ozh2o.com/h2use.html) 
a. 69% for irrigating crops (88% in Africa)
b. 23% for industrial processes (54% in Europe) 
c. 8% for households (toilets and showers account for about half this)
3. scarcity is an issue of distribution and use patterns more than quantity available
4. freshwater sources are limited:
a. surface water (lakes, rivers, streams, swamps)
b. aquifers (groundwater)
5. Problems
a. extracting more water from rivers than flows in reduces water levels and flow rates (see Colorado River case study)
b. sedimentation caused by reduced water flow in rivers
c. aquifers drained faster than they are replenished
d. soil degradation and salinization from irrigation 
e. agricultural contamination of surface water (pesticides, fertilizers, animal waste)
f. industrial contamination (chemical effluents released into streams & rivers)
g. temperature changes caused by hydroelectric dams
h. urban waste (rubbish and human waste) dumped untreated into rivers
6. Solutions
a. use more efficient toilets and showers to reduce domestic consumption
b. better irrigation techniques (drip irrigation, water during evening hours, covered irrigation canals)
c. reduce agricultural chemical use
d. treat industrial waste water before releasing back into the system
e. use cooling towers in dam projects

7. Water Cycle
a. evaporation and transpiration
b. condensation
c. precipitation
d. surface runoff
e. infiltration or absorption
f. ground water flow
g. be able to generate a systems diagram of the water cycle
II. Freshwater Case Studies
A) Jordan River - Israel
1. Sea of Galilee provides 40% of water; desalination another ± 33%
2. population growth and lifestyle changes causing increase in per capita water consumption
3. government-subsidized irrigation
4. use of the Jordan River a key issue in Israeli-Palestinian conflict
B) Three Gorges Dam - China
1. Pros:
a. provides 9% of electricity to China without carbon emissions
b. reduces Yangtze River flooding 
2. Cons:
a. displaced 1.2 million people
b. destroys archaeological & cultural sites
c. critical habitat loss
d. siltation
e. industrial pollution and minimal sewage treatment 
C) Aral Sea - Kazakhstan and Uzbekistan
1. fed by 2 rivers - Amu Darya and Syr Darya
2. both diverted by USSR for cotton irrigation 
3. lost 80% of volume and 60% of area
4. becoming more saline
5. heavily polluted
6. Tugai forest habitat loss 
D) Colorado River - USA
1. flows through the desert southwest
2. provides water to 17 million people in USA and Mexico
3. heavily dammed for electricity and agriculture
4. 80% used for irrigation and cattle ranching
5. downstream parts (in Mexico) dry up completely some years
6. salinity problems prevent irrigation in Mexico
7. loss of delta habitat affects biodiversity

