
The Changing Global 
Environment Part II 

Those who dwell among the beauties 
and mysteries of the earth are never 

alone or weary of life. 

Rachel Carson 



Atmosphere 

atmo, Greek for air 

Hydrosphere 

hydro, Greek for water 

Biosphere 

bio, Greek for life 

Lithosphere 

litho, Greek for stone 

interacting spheres 

The Environmental Spheres 

B 



II. THE HYDROSPHERE 



The hydrosphere encompasses 

all moisture in, on and above 

Earth. 

Although ¾ of the earth’s 

surface is covered with water, 

only 1% of that water is suitable 

for use. Not all water is easy to 

reach or clean enough to use. 

The Hydrosphere 



Percent of Population  
with Access to Safe Water  

(by state) 



The hydrological cycle is the ceaseless interchange of moisture 

between water storage areas on Earth. 

More than 97% is contained in the world ocean, which 

generally is divided into four major parts — Pacific, Atlantic, 

Indian and Arctic. 

About 2% is locked up in ice. Most of this is in land ice 

(glaciers), with a small part is in floating sea ice. 

Surface waters contain only a tiny fraction of the world’s 

water supply. 

Underground (ground) water is more widely distributed than 

surface water, but its availability and quality vary considerably 

from place to place. 

Water Storage Areas 



The Hydrologic (Water) Cycle 

a series of water storage areas in the hydrosphere 

Water moves between storage areas. 



1. water storage in oceans 

2. evaporation 

3. sublimation 

4. evapotranspiration 

5. water in the atmosphere 

6. condensation 

7. precipitation 

8. water storage in ice and 

snow 

9. snowmelt runoff to streams 

10. surface runoff 

11. stream flow 

12. freshwater storage 

13. infiltration 

14. ground-water storage 

15. ground-water discharge 

16. springs  

 
-US Geological Survey (USGS) 

Components of  
the Water Cycle 
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The Water Cycle 



Surface-to-Air and Air-to-Surface 
Movement 



Human Impact on  
the Hydrosphere 

Human Activities: Agriculture and land use change, the 

construction and management of reservoirs, pollutant 

emissions, and water and wastewater treatment have a critical 

influence on water resources in terms of both quantity and 

quality. 

These pressures are the result of demographics and the 

increasing consumption that comes with rising per capita 

incomes. 

Rapid population growth has led to a tripling of water 

withdrawal over the last 50 years. Of the total water withdrawn 

for human uses, withdrawals for agriculture represent 70%, 

those for industry 20% and those for municipal use about 10%. 



Estimated World Water Use 
(by sector) 



The Aral Sea: 
An Environmental Tragedy 

When water from the Aral Sea was diverted to irrigate cotton, the annual flow of 
incoming water fell by 85%. The water level dropped between 1981 and 1990. 20 of 
the 24 species of fish disappeared. The fish catch – which totaled 44,000 tons a year 
in 1950 and supported 60,000 jobs – vanished. Toxic salt dust from the dry seabed 
was deposited on the surrounding farmland, killing crops. A high concentration of 

salts and toxic chemicals made the remaining water hazardous to drink. Those who 
stayed in the area have no jobs; those who left are refugees. 



Agricultural Withdrawal 
(as a % of total resources) 



Human Impact on the 
Hydrosphere 

The population living in water-stressed basins ranges from 1.4B to 
2.1B, including northern Africa, the Mediterranean region, the 
Middle and Near East, southern Asia, northern China, Australia, 
the US, Mexico, north-eastern Brazil and the west coast of South 
America. 

Since the beginning of this century the land surface affected by 
drought increased 1 to 3% for extreme drought, 5 to 10% for 
severe drought and 20 to 28% for moderate drought. 

Water resources considered renewable can be drawn on beyond 
their threshold, rendering them unsustainable. This is already the 
case for West Asia and North Africa (where withdrawals have 
exceeded 75%). Southern Asia, the Caucasus and Central Asia 
have reached 60% of the threshold, signaling water scarcity. 



Global Water Stress 



Areas of Physical and Economic 
Water Scarcity 



Total Renewable Freshwater Supply  
(by state) 



Pollution 

Pollution and degradation of water quality are growing risks, despite 

improvements in some regions. 

In developing states, the share of sewage discharged without 

treatment is above 80%, polluting rivers, lakes and coastal areas. 

Heavily polluting industries may be disappearing from high-income 

states but they are moving to emerging market economies. 

Natural arsenic pollution of drinking water is emerging as a global 

threat on all continents: up to 140 million people may be affected in 

70 states. 

According to some estimates, less than 20% of the world’s drainage 

basins exhibit nearly pristine water quality. 

The degradation of lakes, rivers, marshes and groundwater is more 

rapid than that of other ecosystems. 



Coastal Populations and  
Shoreline Degradation 



The Spread of Cholera 
Increasing floods in between dry periods represent ideal conditions for 

spreading diseases such as cholera. In Nouakchott, the capital of Mauritania 

located in the desert, precipitations are always accompanied by a cholera 

epidemic, especially in poor areas where waste matter is not managed. Cholera 

had almost disappeared by the mid 1950s, but it reappeared and spread 

throughout the world during the last few decades. The World Health 

Organization fears that a rapidly changing climate will contribute to an 

increasing spread of the disease. 



Percent of Disease Caused 
by Unsafe Water 

(by state) 
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