
Water - A Fragile 
Resource 





Properties of Water 

 

 
 

High Specific Heat 
changes temperature slowly, 
maintains homeostasis 

High heat of fusion 
•  temp at which liquid turns solid 
High heat of vaporization 
•  temp at which liquid turns to gas 
Universal Solvent 
•  can create its own pollution 



Properties of Water 
–  It expands as it freezes so ice 
floats (becomes less dense) 



The 
Hydrologic 
Cycle & Our 

Supply of 
Fresh Water  



Surface Water 
• Glaciers, ice, snow, rivers & 

streams, lakes & ponds, wetlands, 
oceans 



Surface Water 
Replenished by runoff: 
A watershed is the area drained by 
a river 



Glaciers, Ice and Snow 
75% of fresh water = ice or snow 
Antarctic glaciers 
85% of all ice in the world 



Rivers and Streams 
• Rivers & 

streams carry 
water that has 
not sunk into 
aquifers to the 
ocean 



• 16 
largest 
rivers 
carry 
50% of 
runoff 

Rivers and Streams 



Lakes and Ponds 
Ponds: small, shallow temp or perm 

water w/ plant growth on surface 
Lakes: inland depressions holding                   

water year-round; up to 5000 ft deep 



Wetlands 
Bogs, swamps, 

wet meadows 
and marshes 
Slow down 

water 
movement 
Enhances 
infiltration 

into aquifers 



Oceans 
•  97% of all liquid water 

•  A major role in moderating the 
Earth’s temperatures 



Groundwater Systems 

Stored water 
from percolation 

40% of fresh 
water in U.S. 

About ½ of the 
drinking water. 



Aquifers 
Unconfined 
Porous rock above, clay below 
Continually replenished from surface 
water above 

Confined (artesian) 
Groundwater between impermeable 
layers of rock 
Trapped, under pressure:  SLOWLY 
recharged by water far away 





• Aquifers 
can take 
thousands 
of years to 
recharge:  

non-
renewable 
resource 



Irrigation 
Greatest use of water resources 

worldwide (63%) 



Irrigation 
• Arid, semi-arid lands can grow 

crops if irrigated 



Irrigation 
• Asia has most land under irrigation 

(most people) 



   Too Much Water  
Flood Plains 

More people build near water sources 



Deforestation, poor agricultural 
practices cause erosion, can’t 

absorb runoff  =  flooding 



• Solution: 
channelization 

Pavement and cities 
cannot absorb runoff, 

increase flooding 



Restrictions on building on 
floodplains are increasing 





Dry 
Climates 

• Historically 
small annual 
precipitation 

Too Little Water 

Namib Desert 

Gobi Desert 



Too Little Water 
In many countries, 
water is being 
withdrawn faster 
than replaced:                 

Overdraft 

Water table falls 
Wells dry up 



Too Little Water 
• Estuaries lose productivity, become 

saltier: changed ecosystem 



Aquifer Depletion  
Removing more water than is 
“recharged” by rain or snowmelt 
Subsidence 
caused by draining unconfined 
aquifers 

when aquifers are drained along 
the coast 

Saltwater intrusion 





Saltwater Intrusion 
• Salt water is more dense than fresh 

• Continual fresh forces back salt 
water 



Saltwater Intrusion 
When fresh water is reduced, salt 

water can intrude into aquifer 



Saltwater Intrusion 



Desiccation 
Evaporation from unconfined 
aquifers increases 

Mostly by deforestation & overgrazing 



 Salinization 
Salt remains in arid & semi-arid soil 
because it is never washed to a 
river; stays on site 

May render land 
unfit for crop 
production 



 Water Problems In The U.S. 
U.S. has plentiful supply overall 
Water shortages are due to 
seasonal & geographic variations 



Biggest Problems: W & SW 



• Consume 44% of their renewable 
water; 4% elsewhere in US 

 West & Southwest  



 Cities & Industry 
• Compete heavily with agriculture 

for water 



• All 
close                                      
water 
sources                                     
already                                             
have 
been                                      
tapped 

 Dams & Aqueducts 



California Aqueduct 
• So. Calif. gets 

its water from 
Owens Valley, 
Northern 
California and 
the Colorado 
River 



Owens Valley 
• Rich with water, on the eastern 

flank of the Sierra Nevada, 200 
miles north of LA.  



Owens Lake 
• Eventually flows into Owens Lake, 

an alkaline dead sea at the lower 
end of the valley. 



California Aqueduct 
• Water could be imported 233 miles 

entirely by gravity, no pumping 



LA Water Co. 
•  Mulholland, visionary & 
Superintendent 
•  City passed bond issues, 
purchased water rights 

•  Farmers felt they’d been swindled 
•  T. Roosevelt in full support of 
building Aqueduct across federal 
lands 



California Aqueduct 
More than 1,000 miles of roads, 
pipeline, power transmission lines 
and telephone and telegraph lines 
were built 

Completed in 
1913, 20 mo. 
ahead of 
schedule 



Mono Lake 
Salty Lake in eastern CA, recharged 
by Sierra Nevada snowmelt 
1941: surface water diverted to 
LA, 275 miles away  

Water level has 
dropped 46 feet, 
salinity 
increased 
dramatically 



Mono Lake 
Exposed land bridges to breeding 
islands for gulls; heavy predation, 
loss of biodiversity 
•  1994: State agreed to stop drawing 
water 

Lake will fill up 
over 20 years 



Mono Lake 

LA will get state funds to develop 
RECLAIMED WATER to replace 
lost supplies 

Treated wastewater will be used for 
irrigation, industrial cooling, 
wetlands restoration 


