
Water- A Fragile Resource



• Cycles our water
• Cycle Average Residence Time = Time a molecule of 

water spends in the ocean before evaporating and 
rejoining water cycle) = can take up to 3000 years!

I.  Water Cycle



II. Surface Water
A. Glaciers, ice, snow, rivers & streams, lakes & 

ponds, wetlands, oceans

1. 75% of fresh water= ice or snow
B.  Less than 3% of all water is freshwater and 

less than 1% of all water is accessible less than 1% of all water is accessible 
freshwater



Surface Water
C. Replenished by runoff

1. Watershed - area drained by a river



D. Rivers and Streams
• Discharge - amount of water that passes a 

certain point in a given amount of time



E. Wetlands
• Bogs, swamps, 

wet meadows 
and marshes

• Slows down 
water movement

• Enhances 
infiltration into infiltration into 
aquifers



III. Oceans

• 97% of all liquid water
• A major role in moderating the earth’s 

temperatures



IV. Groundwater Systems

• Stored water from                                  
percolation

• 40% of U.S. fresh water• 40% of U.S. fresh water



A. Aquifers

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

• Confined (artesian)• 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 
resourceresource



Why Water Is Important To 
Life



V. Irrigation



Irrigation

• California Water use:



• Flood Plains
– Low flat plains adjacent to surface waters that have 

a tendancy to flood
– Problems arise in these areas because more 

people build near water sources

VI. Too Much Water 



Causes: Deforestation, poor Causes: Deforestation, poor 
agricultural practices cause erosion, agricultural practices cause erosion, 
along with impervious substrates.  along with impervious substrates.  
All decrease absorption of runoff All decrease absorption of runoff -- ------
floodingflooding



• Solution: • Solution: 
channelization



Deadly Floods Sweep Across the Midwest
JEFFERSON CITY, Missouri , March 19, 2008 

(ENS)
• - At least 13 people have lost their lives in drenching rain and floods 

spanning the central United States in the past 48 hours. Three others 
are still missing. 

• The National Weather Service has issued flood and flash flood 
warnings from Pennsylvania across the country to Texas. Rivers and 
streams are overtopping their banks in Missouri, Arkansas, parts of 
southern Illinois, southern Indiana and southwestern Ohio, and in southern Illinois, southern Indiana and southwestern Ohio, and in 
western Kentucky where five people died in a highway accident in 
pouring rain. 

• Missouri Governor Matt Blunt declared a state of emergency across the 
entire state on Tuesday. Today he called on President George W. Bush 
to quickly approve disaster declarations for both individual and public 
assistance for 70 Missouri counties and the City of St. Louis. 

• Up to 10 inches of rain has swollen rivers and streams, forcing 
residents from their homes and killing at least five Missourians, the 
governor wrote in his letter to President Bush. 



Costs of Flooding

• water rescues, mass care and sheltering operations, 
monitoring road closures, security and transportation 
missions, drinking water, sanitary sewage, energy 
supplies, debris, and status of regulated dams, supplies, debris, and status of regulated dams, 
coordinating health and safety visits for long-term 
care facilities and other vulnerable populations, and 
contacting long-term care providers in the affected 
areas to determine needs for back-up power or other 
critical needs.  Estimate:  several millions.



Dry 
Climates

VII. Too Little Water
Gobi Desert

• Historically small 
annual precipitation

Namib Desert



Too Little Water
• Causes:  Overpopulation and exploitation of 

water (careless use and overuse)
• Effects: 

–Many countries, water is being withdrawn 
faster than replaced: Overdraft.  This faster than replaced: Overdraft.  This 
causes Water table to fall and wells to dry 
up



Effects continued:
• Estuaries lose productivity, become saltier: 

changed ecosystem



• Removing more water than is “recharged” by 
rain or snowmelt (aquifer depletion) can causes:

• Subsidence
– caused by draining unconfined aquifers

• Saltwater intrusion
– when aquifers are drained along the coast– when aquifers are drained along the coast

• Sinkholes

-Sinkholes = underground cavern or 
channels collapse
-Causes death of aquifer





Subsidence

• Overdraft 
causes 
porous porous 
formations 
to collapse

San Joaquin Valley has sunk      San Joaquin Valley has sunk      
10m in 50 years10m in 50 years



Sinkholes

• Sinkholes = 
underground 
cavern or 
channels channels 
collapse

• Causes death of 
aquifer



Saltwater Intrusion

• Salt water = 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



Dessication

• Evaporation from unconfined aquifers
– deforestation & overgrazing



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

Salinization

stays on site
• May render                                       land 

unfit for                                       crop                                        
production



Water Problems In The U S• US has plentiful supply overall
– Water shortages are due to seasonal & 

geographic variations



Cities & Industry
• Compete heavily with agriculture for water



• All close water sources already 
have been tapped

Dams & Aquaducts



California Aquaduct

• So. Calif. gets its 
water from Owens 
Valley, Northern 
California and the 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
• Owens Lake, an alkaline dead sea at 

the lower end of the valley.



California Aquaduct

• Water could be imported 200 miles 
entirely by gravity. No pumping



• Mulholland, visionary & Superintendent                     
• City passed bond issues, purchased water 

rights
• Farmers felt they’d been swindled
• T. Roosevelt in full support of building Aquaduct 

LA Water Co.

• T. Roosevelt in full support of building Aquaduct 
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.                                 • 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 
awayaway

• Water level has                            dropped 46 
feet,                              sality increased                     
dramatically



Mono Lake

• Exposed land bridges to breeding islands for 
gulls; heavy predation, loss of biodiversity

• 1994: State agreed                                  to 
stop drawing                          waterstop 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, • Treated wastewater will be used for irrigation, 
industrial cooling, wetlands restoration


