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Outline

• ‐ Earth and Earth Processes

• ‐ Earth Structure

• ‐ Population and Environment

• ‐Why Environment?

• ‐ Sun and Earth Interaction
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Today

Early Archean
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•Lithosphere – Land and Land cover (30%)

•Hydrosphere – Ocean (70%)

Atmosphere which is linkage between Lithosphere and Hydrosphere
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Evolution of Life on the Earth
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Evolution of Life on the Earth
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Coupling – Lithosphere –
Hydrosphere –

Atmosphere

This coupling has 
become complex with 

the Human interactions

By 2030 the world’s 
population - > 8 billion
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The dynamic Earth is a complex system 
of systems.
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Global population growth:
A developing country phenomenon

0

1

2

3

4

5

6

7

8

9

195
0

195
5

19
60

19
65

19
70

197
5

198
0

19
85

19
90

19
95

200
0

200
5

20
10

20
15

20
20

202
5

203
0

20
35

20
40

20
45

205
0

Source: United Nations Populations Division, World Population Prospects, The 2004 Revision, medium variant.
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Tremendous pressure on land resources especially in IG basin 
due to high growth rate of population especially in mega cities.

Winter College on Optics in Environmental Science, 
ICTP, Trieste Feb. 2‐13, 2009 14



WORLD

-20

0

20

40

60

80

19
50

-1
95

5.

19
55

-1
96

0

19
60

-1
96

5

19
65

-1
97

0

19
70

-1
97

5

19
75

-1
98

0

19
80

-1
98

5

19
85

-1
99

0

19
90

-1
99

5

19
95

-2
00

0

20
00

-2
00

5

20
05

-2
01

0

20
10

-2
01

5

20
15

-2
02

0

20
20

-2
02

5

20
25

-2
03

0

Year

Po
pu

la
tio

n 
(%

)

Urban
Rural

Population growth trend (World and Asia)Population growth trend (World and Asia)
(Urban (Urban vsvs Rural)Rural)

Urban and Rural Population (in %)Urban and Rural Population (in %)

ASIA

0
500

1000
1500
2000
2500
3000
3500
4000

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

Year

Po
pu

la
tio

n 
(m

ill
io

ns
) Asia Urban

Asia Rural
Asia Total

Winter College on Optics in Environmental Science, 
ICTP, Trieste Feb. 2‐13, 2009

15



Demography
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Global Warming

Water, Air, & 
Land Pollution

Resource 
Depletion

Ozone
Depletion

Reduction
of Biodiversity

Population
Increase &

Economic Growth

Human activity = impacts
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Hazards

ClimateClimate
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Near-Earth Space Weather Effects

Ionosphere

Magnetosphere
Solar Wind

Electromagnetic
Radiation

Energetic 
Charged Particles
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Sun is the source of 
Electromagnetic 
Radiations which interact 
with the Earth and Earth’s 
Atmosphere 
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• Greenhouse gases are natural:

– H2O, CO2, CH4, . . .

• Humans add more greenhouse 
gases

• These gases are warming the 
Earth

Human conducting an 
uncontrolled experiment
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See the Increasing 
trend of temperature? 
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Panoramic View of 
Himalaya
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Singh et al., 2007, EOS
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Wildfires

Wildfires Rage in Southern California October 26, 2003 
(MISR image)

Source: http://eosweb.larc.nasa.gov
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http://airs.jpl.nasa.gov/
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Natural 
Disasters

Public Health
Climate

Water 
Management

Weather

Ecosystems

Agriculture 

Air 
Quality

Areas Impacting Society

Extreme case

Can turn into a 
Disastrous 
situation
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Study of Environmental and its management is important, why? 
*Air we breath
*Water we drink
*Food we eat

Water
•Pollution of Water 
Gathering Ground
•Pollution of River
•Recovery of River
•Conservation on the use 
of water
•Abuse of water : for 
holding seafood
•For swimming

Air
*Outdoor area air quality monitoring
*Power generation and air pollution
*Transport and air pollution
*Indoor area : No smoking areas 
*Toxic gases from household products
*Explosive gases in cargo container
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Environmental Science Related 
Questions

How does the Earth work?

How is the Earth changing?
Are human activities sufficiently strong to alter the chemical composition of 
the planet, to overcome natural forces and drive it towards a warmer 
climate?

How does our changing environment affect life on Earth?
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Affecting Monsoon and 
Rainfall

We must learn how to 
conserve water !
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• Change in Program

Today

• 18.00 ‐ 19.00  Capacity building in Satellite 
data analysis and visualization for ecosystem 
monitoring 

‐ Ashbindu Singh (UNEP) 
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