Fundamental Knowledge on Earth Science

Earth mainly consists of three major parts (spheres)??

. 4 divisions? Inner core(1216km)
*Atmosphere (X)) 'J Outer core(2270km)

/ Mantle (2885km) 1

Solid earth or Geoshere crust(5-40km)
()
*Hydrosphere (7KE)

~  Asthenosphere(A i E)
(hot week zone)
7z=100-350km or deeper
2 parts contributing Lithosphere (‘&G E)

to plate tectonics? (rigid solid)
= crust and upper mantle

Structure of Solid Earth
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“Earth” 6 ed. Tarbuck & Lutgens, Prentice Hall, 1999.




Hydrosphere??
1.36 Bkm? (13.6{Skm?)

Fraction of ocean and non-ocean water?

~

How much is total volume?

“Earth” 6t ed.
Tarbuck & Lutgens,
Prentice Hall, 1999.

fraction
of 2.8%"7?

Average sea
water
depth=3729m
Sea area
361.06Mkm?2
(71%) ,

Land area:
148.89km?2

-

Radius of the
Earth: 6370km

??

Nonocean Component
(% of total hydrosphere)

Fresh water of Hydrosphere

Share of total  Average rate

Parts of hydrosphere f\r/eoslltjwn\:veat%fr ]:/ olume of of
(km3) resr;water water
(%) exchange
Ice sheets and glaciers 24,000,000 84.945 27 vears
Ground water 4,000,000 14.158 ?? years
Lakes and reservoirs 155,000 7 years
Soil moisture 83,000 0.294 1 year
Water vapor in the
atmosphere 0.049 9.9 days
River water 1,200 0.004 11.3 days
total 28,253,200 100.000

(soury “Earth” 6" ed., J.Tarbuck & F. K. Lutgens, Prentice Hall)

What does it mean??

=

What does it affect in ground water
contamination??




Use of water 1n the world

Annual water withdrawal=> actual use about the half
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http://webworld.unesco.org/water/ihp/db/shiklomanov/summary/htmi/figure_8.html

Access to safe drinking water _ . coem—t : Year 2000
= <95% == e

= 60-95%

== 60%<

= Insufficient data

1.1B.76.0B
not access to SDW

2.4B.76.0B
not access to AS

GEO-4: Global Environmental
Outlook 4, UNEP

Source: WHO and LMICEF 2004




Annual average blue water scarcity in
Fi major river basins, 19962003
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'

<20 [ Low bluewater scarcity
20-300] Moderate blue water scarcity
30-400 Significant blue water scarcity
>4(0 [ Severe blue water scarcity

(%) O Insufficient data

Note: The annual average is calculated from monthly values. Source: Hoekstra and Mekonnen 2011

gEt(I)-Sl; (53I0UbSIIEEnV|ronmental blue water scarcity = blue water f0.0tpr.lr.lt
utiook, blue water availability

Global annual groundwater depletion, 2000

GEO-5: Global Environmental Outlook 5, UNEP

Depletion, m? peryear
per 0.5 degree grid cell

M 1000-1500
[l 300-1000
[ 100-300
] 20-100
1 2-20
D NEg“glble Mote: The 0.5 degree grid is approximately equivalent to 50x 50 km near
the equator. Note that the volume of depletion in million m? peryear is
D No data in the same order of magnitude as the categories shown in the legend. Source: Wada et al. 2010
Cf: Total :3831

Global GW withdrawal:  312km?® => 734km?> 1,000km?3 <
global GW depletion: 126km3 => 283km?




Distribution of Freshwater Conflictive Events
by Type of Issue
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Hi# : Global Water Challenges based on GEO-5 Water Chapter

International river basins

Figure 4.21 International river basins, 2000
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KT RERE
Threats to water security with and without infrastructure investment, 2000

What can you
interpret from
the two figures?

Threat level with no infrastructure investment
Low IR T T T T T High A5 EEL

H{ Bl : GEO-5 Water Chapter

Threat level adjusted by infrastructure investment 1
175/ ERFY

Estimated risk of arsenic in drinking water, based on
hydrogeological conditions

Level of risk
W High

B Moderate
O Low

[] Very low

[] No data Source: Schwarzenbach et o, 2010

H{ 88 : GEO-5 Water Chapter
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Percentage of Population without Access to Improved
Sanitation, Compared to MDG Goal
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Nate: For MDG monitoring, WHO/UNICEF defines an improved sanitation facility as one that hygienically separates human excreta fom human contact (WHO 2012), Source: WHO 2012
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