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WORLD POPULATION EVOLUTION

r-

Three hypothesis for the world
population evolution:

According to the population bureau of
the United Nations, the medium
hypothesis is the most likely one: for
1995-2000 and 2045-2050, it takes into
consideration the decrease of number
of children per woman (2.82 to 2.15)
as well as an improvment of life expec-
tancy (65 to 76 years). The natural
growth would fall from 1.35% in 1995-
2000 to 0.47% in 2045-2050.
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Constant progression:

The blue line represents what would
be the demographic evolution if the
current birth rate (2.82 children per
woman).
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Sources : The World at Six Billion (October 1999) and World Population Prospects: The 2006 Revision (February 2007), United
Nations, department of social and economics affairs, population division, New York.
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GLOBAL URBAN POPULATION: TREND

Urban population: status and trends

Ratio of Urban to Rural Urban Population (billions)
population 4
21 Low and miooe income countries

World population 2005
6.4 billions ) High income countries
i 3
2
51%
1
0

1975 1980 1985 lm 1955 200 2005 2010 215
manization stalistical databases (FAOSTAT), Count according 1o Workd Bank 2005.
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REGIONAL URBAN POPULATION: TREND
(1950, 2000, AND 2030)
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GLOBAL WATER USE

Evolution of Global Water Use
Withdrawal and Consumption by Sector

Forecast Forecast

Assessment
© industrial

Assessment
 Domestic

1900 1925 1950 1975 2000 2025 1900 1925 1950 1975 2000 2026 1900 1925 1950 1975 2000 2025 1900 1925 1950 1975 2000 2025

Ml Withdrawal B Withdrawal B Withdrawal
B Consumption 8 Consumption B Consumption I Evaporation
[ Waste Waste mn Waste

Note: Domestic water consumption in developed countries (500-800 litres per person per day)
is about six times greater than in developing countries (60-150 litres per person per day).

drological Institute (SHI, St. Petersburg) and United Nations Educational Scientific and Cultural Organisation (UNESCO, Paris), 1999 §
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VIRTUAL WATER USE

Fluid foods

. IVI eaty Am e ri Ca n a n ' ‘ Average amount of water needed to grow crops in:

Cubic metres 000 per tonne

N US W China

B India WM Brazil

0 1 2 3 5

4

Rice
(paddy)

Wheat

Soybeans

Maize

Source: Water Footprint

1 kilo coffee 1 kg grain = 1,000 L of water
1 quarter-pounder
hamburger _ 1 kg beef = 15,000 L of water
X 1 cotton T-shirt
1 kilo cheese 1 kilo rice il

/ ilo sugar . 5
/\ zllth,:)é:o / 11,000 / o0 B B 1 litre milk :‘ ,',:';
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WATER & ENERGY
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WATER & ENERGY

" Energy production

U.S. Electricity Generation by Source U.S. Freshwater Withdrawal (2000)
(Total: 4,100 billion kWh)

Petroleum Other

2% 1% Public Supply, 13%
0

Domestic, 1%

B Coal
Renewable

9% B Natural Gas

B Nuclear

i Livestock, 1%
B Renewable Thermoelectric,
i Mining, 1% Aguaculture, 1%
B Petroleum

Industrial, 5%
B Other

Source: United States Geological Survey.
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WATER & ENERGY

= Electricity productlon is one of the largest users of water. [Example: For
eqgr in 111 million
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FRESH WATER AVAILABILITY IN 2000

Countries with
the least freshwater resources

Egypi : 28
United Arab Emirates : &1

Countries with \
the most freshaater resources
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FRESHWATER RESOURCES AND
CONFLICTS (USA)

Average annual precipitation (centimeters)
Lessthan 41 [ 81-122
[ 41-81 I More than 122

Highly likely conflict potential
Substantial conflict potential
Moderate conflict potential
Unmet rural water needs

® 2007 Thomson Higher Education

[ Acute shortage
[ Shortage
[ Adequate supply

I Metropolitan regions with population
ﬁ TEXAS A&M greater than 1 million
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TYPES OF DROUGHTS

= Meteorological drough

i | TEXAS A&sM (Source: NDMC & AMS)




RECENT DROUGHT NEWS

= Mega-d rought threz A (Nature, 2011)
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CONTINENTAL DROUGHTS (1950-2000)

TOP FIVE DROUGHT EVENTS BASED ON THEIR SPATIAL EXTENT LARGER THAN
500, 000 (SQ. KM)

Continent 1950’s 1960’s 1970’s 1980’s 1990’s
1982-1984
Africa 1984-1985 10001007
1985-1986
_ 1997-1998
Asia 1964-1965 1972-1973 1982 1999-2000
1950
1951-1952
Europe 1953-1954 1975-1976 1989 1991
1959
: 1952-1954
North America 1954-1957 1976-1977 1988-1989
1961
South America 1951 1963-1964 1997-1998
1968
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DISTRIBUTION OF DROUGHT EFFECTS

(1980-2000)
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Source: Natural disasters hotspots: A Global risk analysis



LOSS OF LIFE DUE TO DROUGHTS

Relative vulnerabil

High

100 million
Average Population Exposed to Droughts, 1980 - 2000
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HYDROMETEOROLOGAL FACTORS AND
DROUGHTS

(HISTORICAL TRENDS

: . ture trend (K/50yrs), 1950- 2008
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Source: http://www.cru.uea.ac.uk/ Source: Dai , Wiley Interdisciplinary Reviews:
XA & .
A | TEXAS ASM cru/data/temperature/ Climate Change, 2011



DROUGHTS IN USA

10% of the total land area
> or extreme

= Nearl
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Source: National Orought Mitigation Center.
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TEXAS DROUGHTS (RECENT DECADES)
1980-2009

= Drought

.
1982 2.3

1995-1996 / 1990/ $1.6
. 1994/51.4\
2008/

1998 /$1.3
2001/ $5.6

Hurricane T
$17
$27

2009 /

1983, $6.3 Loss: $3.6 billion dollars!!!!

2005/
2008 /
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CANADA

= The Prairies are more susceptible to drought (environment canada, 2004).
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EUROPE

= During the past 30 years, several
major droughts a e

1882 mousands ha
of forest fins

1983 droughtin 18
deparments
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AUSTRALIA

= Major droughts
* Federation Dro
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AUSTRALIA
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Total annual inflow (GL)

Juy Asg  Sept Ot Nov  Dec Jan Feb w1011 to 1976 average 336 G [l Annual total
w1076 to 2000 average (170 GL)
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ASIA

frequenc

number of disasters

At

* Major causes: mcreasmg water stress, temperature and

Asian Drought Disasters
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INDIA

Rainfall -pattern within year

= Indian agriculture is highly dependent on
Mmonsoon seasor

N INDIA
Natural Hazards
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1850 1900 1910 1920 1930 1940 1950 1960 1970 1980 1950 2000
Seasonal (Jun—Sep) Total Rainfall for Northwest India

K[+ | TEXAS AsM (Source: http://www.monsoondata.org/hist/)
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AFRICA (EXAMPLE: SAHEL DROUGHTS)

= Famine foIIowed severe droughts in the 1910s, the 1940s, the
1960s, the 1970s, anc
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1900 1910 1920

Sahel Rainfall Index
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CLIMATE TELECONNECTION (ENSO)

. , Typical El Nifo Effects
* El Nifio-Southern Oscillation ~ December Through February

* Natura
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Source: http://www.srh.noaa.gov/jetstream

~ Y "(, / —A.".:'—: .
%and Warm/:' g 4

‘(‘l

AT}[ TEXAS A&M Source: http://www.srh .no%a :gov/jetstl'eam/

UNIVERSITY :
Source: http://www.srh.noaa.gov/jetstream



TELECONI:IECTIONS AND DROUGHTS

El Nifg
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OVERALL IMPACTS OF CLIMATE CHANGE

= Fresh water availabili
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WHAT IPCC REPORT SAYS FOR 21s
CENTURY?

At




AGRICULTURE AND FOOD SECURITY

= The climate change wi
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FUTURE DROUGHTS (BASED ON MEAN
ANNUAL PDSI) -

2000-2009 2030-2039
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CONCLUSIONS

* Drought adversely affects water resources and other aII|ed

sectors Fo
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