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RESERVOIR BUILDING: Adds a new store to the hydrological cycle. But....brings
PROBLEMS: 
Loss of land – drowns villages, farmland 
Disease – stagnant water mosquitoes 
Vegetation drowned releases methane = greenhouse gas 
BENEFITS:
Water supply
Can prevent flooding- e.g. Three Gorges Dam
Recreation – fishing, sailing, walking, wildlife
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Increasing water supply in an LEDC:
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Colorado river basin case study: 

The Colorado River is located in South-West USA and North-West Mexico. It is over 2,300km and has its source in the Rocky Mountains and its mouth in the Gulf of California. Its drainage basin covers an area of 640,000km2. The Colorado River and its tributaries pass through the US states of; Wyoming, Nevada, Utah, California, Arizona, Colorado and New Mexico. The climate across the river basin is very varied, in the Rockies temperatures can fall to -50 degrees Celsius an experience precipitation in excess of 1000mm, whereas some areas in the Mojave Desert can experience temperatures of nearly 50 degrees Celsius and precipitation as low as 15mm. About 12.7 million people live within the drainage basin of the Colorado River, although some people outside the drainage basin (especially in California) use water from the Colorado River. In total it is estimated that about 40 million rely on the river for domestic, agricultural, industrial and energy needs.

To cope with the massive demand, the Colorado River has become one of the most managed river's in the world. The river has over 29 major dams built along its and hundreds of miles of artificial canals. The Hoover Dam was one of the first major dams built along the river (and certainly the most famous), it was completed in 1936 and created Lake Mead - this is still the US's largest artificial lake.

Colorado River Aqueduct (CRA): This is 389km of tunnels, pipes and canals taking water from the Colorado River to California. The water is taken from the Parker Dam and is pumped up over the Rockies ending up at Los Angeles. Work on the project began in 1933 and water was first pumped in 1939. On average 1.5km3 of water is pumped through the aqueduct each year.

Central Arizona Project (CAP): This is 541km diversion canal. The canal was designed to provide water for irrigation of 405,000 hectares (1.85 trillion litres a year) and for domestic use in cities like Phoenix and Tuscon. Construction of the project began in 1973 and it was completed in 1993. The canal starts at Lake Havasu and eventually finishes at Tucson. The scheme cost about $4 billion to build.

California State Water Project (SWP): The project aimed to provide water for 23 million people and 6.6 million MWh of electricity to people living in Southern California. The project began in the 1950's.

Environmental Impacts
It is impossible to manage a river so much and not create some environmental problems. Problems include:
· The Colorado River used to carry about 90 million tonnes of sediment (alluvium) a year down to its mouth. However, the majority of this now gets trapped behind dams, damaging the delta and wetland ecosystem at the river's mouth.
· Salinity in the lower Colorado has increased changing the ecosystem.
· The number of fish shrimps and sea mammals have all reduced around the mouth of the river.
· Evaporation rates have increased behind the river's many dams. About 15% of water is evaporated.
· The deep water in the reservoirs behind the dams has reduced the temperature of the river in many areas.

Management Strategies
In an attempt to reduce environmental damage while allowing continued economic and population growth, a number of management strategies have been implemented and/or suggested, including:

Reduced leakage: It is estimated that 25% of all water is currently lost through leaking pipes and canals.
Recycling Water: Using more grey water in domestic homes.
Sewage Treatment: Recycling industrial and domestic waste more efficiently.
Domestic Conservation: Improving education and introducing things like half flush toilets.
Drip Irrigation: Use more efficient irrigation techniques.
Changing Crops: Growing crops or varieties that need less water.
Metering and Pricing: Increasing the price of water and metering its use.
Cloud seeding: Using chemicals to create artificial rain has been talked about.
Desalination: With the Pacific Ocean on California's door step the technology of desalination could be improved.
Groundwater: Increase extraction of groundwater supplies.
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Reservoirs

A reservoir is an artificial lake of
water held behind a dam. The best
place for a reservoir is a river valley
in an upland area with steep siced
slopes which act as natural walls. The
rock underneath must be
impermeable 5o the lake does not
drain away. There are two types of
reservoirs:

Newcaste

« Direct supply reservoirs are
stores of water and supply it
straight to a water treatment
works

« River regulating reservoirs store
water during rainy periods so
that the river can be topped up
during dry spells.
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Why do water supplies vary?

Water supply is uneven. The distribution of rainfall varies from region to region and
country to country. Some places in the world have a surplus of water. and some have a
deficit. Reasons for this include:
« Some places receive more rainfall than others
« Some places have higher evaporation rates than others  water does not have
enough time to enter water stores before it turns into a gas.
= Some of the wettest places on earth (like the Tropical Rainforest) have the fewest
peaple whereas some of the driest (like along the river Nile. Egypt) have the
highest.

Siguro 9: Global water surplus and deficit
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The population and the rainfal in the UK are unevenly distributed. Onethird of the
UKs population live in south east England bt this i the st part of the UK. The least

populated areas o the UK are in the mountain areas of Scotland, Wales and northwest
England.
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‘Water Supply Problems in LICs

“The greatest problem in the LICs i the high proportion of the population that do not
have access to clean piped water.

" On any given day haf the people in the developing world suffers from diseases
caused by lack of clean water

+ On any given day half of the hospial beds in the
developing world are taken up with people suffering
from water-related fliness

+ India spends 8x more on ts miltary than it does on
sanitaion. Pakistan spends 47« more. Diarrhosa
laims 450,000 ives In India each year.

« Dysentery - an infectious disease of the large intestine. symproms include
diarrhoea, sickness and stomach cramps.

= Malarla - caused by & parasite which i transmitted vi the bites
of infcted mosquitoes. Symptoms include fever, vorniting.
headiaches. If not freated it quickly becomes fatal.

= Bilharza — caused by parasitc worms which get into the blood system @

and cause kidney failure.
« Trachoma - caused by parastes in untreated waer, leads to blindress.
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Pollution Caused by Resource Exploltation

Many of the indigenous tribes in the Amazon region have
suffered from water contamination due fo mining operations
and oil exploration. This contamination has led t0 increased
ates of cancer, abortion. dermaits. fungal infections.
headaches and nauses.

One of the most serious cases i n Ecuador where unlined
waste ol pits provids & major source of pollution i the Oriente region. Since the 1960s
toxic contents of the waste pits have leaked into rivers, contaminafing the ecosystem
nd sending toxic chemicals dovnstream into Per. Since there are no alernative
supplies the local peopl are slowly poisoning themselves. Chldhood ~

Leukemia rates are 4x higher than in the rest of the region. Miscarrsges
and bith defects are alio commors: more than 66% of chldren have
lead levels in their blood tha exceed safe amounts.
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Falling rainwater is some of the cleanest naturally occurring
water on Earth. Where it falls regulary it can be collected
(from roof 1ops via guttering) nto large storage tanks. This
process is known as ainwater harvesting. Tanks are often
plastic. Charites often provide water tight roofing, free
guttering and tanks. (appropriate technology).

Gravity-Fed Systems:

In hilly areas water can be piped down to communities from higher
water sources through gravity-fed schemes. The spring or small
unpoluted sream is dammed and piped to the vilages downhill.
Pipes then feed into taps n the village. No pumps are needed
only keeping the waer clean. Charites often provide piping and.
education on keeping the water clean (sppropriate technology)





image12.png
How is water usage being managed in LICs?

Arange of schemes are now in place to develop and make use of local water supplies.
Technology appropriate o the area is being used. Money for these schemes often comes
from chariteslie Water Ald, Oxfam and Christian Aid

Hand-ug wells are the most commen method of getting water in
LICs. However,they often dry up s they are too shallow. The sides
are not lined 1 the water i polluted eadly. The top is not covered
40 mosquitoes often use them for breeding (malarla). Often 1.2m in
diometer and vary from 5m deep to 20m deep. Charitis often
provide free liner and concrete o stabilse them (appropriate
technology).
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Tubewells and Boreholes:

Tubenwells are small dameter holes drilied by hand-power.
Tube wels can be built quickly and cheaply and reach greater
depths than hand dug wells, Where the rocks are hard low
powered drills can cut (0 reach depths of 100m and the water
it pumped up by a diesel engine. The water I stored in tanks
and piped to taps i villages. Charities often provide the.
driling equipment and the pipes and storage tanks (appropriate technology). However.
disel is expensive and they can be expensve to maintain

Recycling Water:

I India efforts are being made t0 recycle water rather than
always looking for new sources of water. Bangaloreans drink
mixture of recycled water and rainwater a5 600 millon ltres of
water are recycled. Sewage water i treated to use in fish farms

and agriculture. Shallow lagoons allow the growth of lgae and
duckuseed that removes the metals, Carp thrive and fisherman
cooperatives have been developed. Charites often provide the
concrete to line the lagoons and the pipes (appropriate technology).
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Falling rainwater is some of the cleanest naturally occurring
water on Earth. Where it falls regulary it can be collected
(from roof 1ops via guttering) nto large storage tanks. This
process is known as ainwater harvesting. Tanks are often
plastic. Charites often provide water tight roofing, free
guttering and tanks. (approprizte technology).

Gravity-Fed Systems:

In hilly areas water can be piped down to communities from higher
water sources through gravity-fed schemes. The spring or small
unpolluted stream is dammed and piped to the villages downhill
Pipes then feed into taps i the village. No pumps are needed -
only keeping the water clean. Charifies often provide piping and
education on keeping the water clean (sppropriste technology).
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A Watery World
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‘What are the differences in water consumption between LICs and HICs?

Water consumption (how much water is used)
can be measured by comparing how much
water is used in the home (domestically), in
farming (agriculture) and in industry.

This graph shows the global average of water
consumption.

However, in Africa. agriculture uses 85% of its
water in agriculture, 8% in the home and 7% in
industry.

Whereas in Europe 54% of water is used in
Industry, 33% in agriculture and 13% in the

home.




image2.png
Why should there be such a difference in water consumption?
Why do people in HICs use more water than LICs?

» Many appliances, e.g. washing « Clothes and dishes washed
machines, dishwashers. hosepipes in the river
* Showering socety. « The same water used for
Domestic Al houses fitted with taps giving cooking or washing up is
easy access used for personal cleansing
* Luxuries like washing cars, filling « In Ghana women walk 5
swimming pools miles for water each day
 Automatic spray irrigation systems |+ Hand watering irrigation
Agricutural to water the crops using 75 litres systems use 2 litres per
per second second

« Large scale factories use millions of
litres in the production of goods.

el » Eg Coca Cola uses 1 milion ltres
of water a day.

« small scale cottage
industries use lttle or no
water
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How does greater wealth lead to increasing water consumption?

As countries become economically become stronger, then the wealth of
individuals increases and there is more money available for luxuries. Citizens
of higher income countries can afford
labour saving devices use more water
than by hand, e.g. a dishwasher uses
3,000 litres of water a year.

The number of homes in LICs with a
dishwasher and washing machine has
doubled since the 1970s.
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Personal hygiene habits have also changed. In the 1950s it was
common to have weekly bath nights. Many homes did not have
fitted bathrooms so bathwater was heated in the kitchen, brought
into the living room, and poured into a metal bath by the fire. It
was common for this water to be shared by everyone in the house.
Now. in HICs, showering every day is common, some people
shower more than once a day if they have been playing sport or to
the gym.

With greater wealth there has been a boom in the number of
holidays and short breaks taken by people in HICs. There has
been a growth in the number of golf courses (with artificial
lakes). particularly in Spain where water is scarce. Many are
watered automatically, using vast amounts of water. Also
tourists expect their hotels to have a swimming pool which has
to be cleaned and topped up. It is often filled at the expense

of the local people’s water supply.

(i) Explain why water consumption is 5o high in HICS, such as those in North
America.
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Where does the water we use come from on a local scale?

uifers

In some parts of the
UK water soaks into
the ground and into
the rocks. Chalk and
sandstone act like
giant sponges storing
the water deep
underground. To
extract the water a
hole is drilled down
into the rocks to
below the water table
and the pressure
causes the water to
flow up the pipe, it is
stored in tanks and
piped to where it is
needed.

The ghest Tove of vater i am aauer
isknown asthe water able. The level of
his varies according to whether there s
alotora it ainall and also
temperatures are igh tis can lead to
water being sucked from the ground and

lowering the wter tabe

R Thames

The rawater faling on he Ghiterns
and the North Downs soaks inta the
chalk which s alarge area of porous rock.
These are like giant sponges that il up
with water. Thy arecalled aquifer,

ey

[ sendons ot
[ oo siter

[ sione

-,

the bedrock.

Figure 3 London Basin

Clay s an impermeatie rock z0 the water
il ot soak nto . Tis means the
rainwater wil not go deeper down into

To extract water rom on squer 3 hole
drlled Gown to below the water table
and pressurewil cause water o fow up
the pie tothe surface where it s stored
in tanks and then transferred to aeas of
need by pipelne





