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e The World Food Summit of 1996 defined food security as
existing “when all people at all times have access to
sufficient, safe, nutritious food to maintain a healthy and

active life".
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Learning from the past: number of undernourished in
the world, 1969-71 to 2009

Undernourishment in 2009, by region (millions)

(I'u‘tal =1.02 h"“ﬂID Developed countries 15 Millions
1050
Mear East and North Africa 42 2004 0
1000 :
Latin America
and the Caribbean 53 950
2008
900 55971 m‘ﬁ/
Sub-Saharan Africa 265 80 """'---.._ 1950-92
1979-81 T g 200002
200 194597
750
Asia and the Pacific 642 0
Source: FAD. Source: FAD.

(XF2: FAO,2009) I
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SIS} 1Y SM0| § AHIE AIE 272 2 HIE S Hi
Water Measure of water use Grazing Intensive
Liters day™ per animal at 15°C
Cattle Drinking water: all 22 103
Service water: beef 5 11
Service water: dairy 5 22
Pigs (lactating adult) Drinking water 17 17
Service water 25 125
Sheep (lactating adult) Drinking water 9 9
Service water 5 5
Chicken (broiler and layer) Drinking water 1.3-1.8 1.3-1.8
Service water 0.09-0.15 0.09-0.15
Feed reguired to produce 1 kg of meat kg of cereal per animal
Cattle - 8
Pigs - 4
Chicken (broiler) 1
Methane emissions from cattle kg of CH, per animal year™
Cattle: dairy (U.5., Europe) 117-128
Cattle: beef, dairy (U.5., Europe) 53—-60
Cattle: dairy (Africa, India) - 45-58
Cattle: grazing (Africa, India) 27-31 -

[XI=: Godfray et.al, 20101
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Urhan Rural

1990 2006  2006/1990 1990 2006 2006/1990
ke) (k) ratio (ke) (kp) mato

Gram 131 16 0.6 262 206 0.8
Pork; beef and mutton 22 24 11 117 1.5
Poultry 3 8 24 1 4 28
Milk 5 18 40 1 3 29
Fish and aquatic products 8 13 1.7 2 5 24
Fruits 41 60 L5 6 19 32

Source: Data from National Bureau of Statistics of China 2007a and 2007b.
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Scenario 1 Scenario 2
Crop Biofuel expansion 1 Drastic hiofuel expansion :
Cassava 112 26.7
Maize 263 718
Otlseeds 18.1 444
Sugar 115 26.6
Wheat 83 200

Source: [FPRI IMPACT-WATER projections.

Notes: 'Assumptions are based on actual biofuel production plans and projections in relevant countries and regions.
~ Assumptions are based on doubling actual biofuel production plans and projections i relevant countries and
TEgIoNs.
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N America

SSA

S Asia

T
]

MENA

LAC

ECA

9 -8 7 6 5 4 3 -2 A 0

O Biofuel expansion @ Drastic biofuel expansion

Source: [FPRI IMPACT-WATER projections.
Note: N Amernica = North Amenica. SSA = Sub-Saharan Afnica, 5 Asia = South Asia, MENA = Middle East &
North Afnica. LAC = Latin America & the Canbbean, ECA = Europe & Central Asia. EAP = East Asia & Pacific.

[Xt2: Joachim von Braun, 2010]



IPCC 21MID1x= X|7* 249} =

0.6 1.1
L O _
Eow 0.4 F
-
s 0.2 0.4
g O
— O

-0.2

2005 2010
Year

(Sources: IPCC website)



IPCC 21M1VIS XI+ 238 0=

6 10.8
© S - 9.0
@ IPCC prediction
e 4 T~ B0
= o
S F
@ 3 - 54
-
™
—
g 24 w 3-6
5
— 1 - 1.8
irediction
¥ ¥ T T T T T e ——
2000 2020 2040 2060 2080 2100

Year

(Sources: IPCC website)



§’“MI J12¥S9] X+ S HLLQt 0+ H g}

(Barnes, 1993)



-m
(7p)
<
i
(7p)
q0]
(b
e
)
-
@)
Z
(V.
o
Q.
©
>




Pt = %2 =4

Sea Average Deepest
East sea 1,864 m 4,049 m
South 101 227
(Korea Strait)

Yellow sea 44 103
Bohai bay 21 72

(Lee, C.H., 2001)



~ 3 % ]
e SED ‘ . Eurasia

Eurasia

> Yellow Plain

——Honshu

S Steppe
— s |
Broadleal-avergrean -
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Ecological-Economic Analysis

—_— — — — —

Climate I
model Climate impact

response relations

4

Production <€———» pemand

—r I !
Global Food System

Trade (Basic Linked System)

L}

I World market I

[Xt=: Fischer et. al., 2007]
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1990-2080 (% change)

World

Developed countries
Developing countries
Southeast Asia

South Asia
Sub-Saharan Africa
Latin America

-0.6t0-09
27t090
-3.3to-7.2
-25t0-7.38
-182to-22.1
-39to-75
52t0125

Source: Adapted from Tubiello and Fischer 2007



(aj Global impact of climate change on cereal production
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(b) Regional impacts of climate change on cereal production
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(a) Impact of climate change on risk of hunger
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(b) Effect of mitigation on risk of hunger
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AtZ= & : Joachim von Braun, IFPRI, February 2008 (Cline 2007)



Temperature Warmer —»

in central Greenland

e Colder

XI's 17,0008 S29| X+ S8R}

-50

Red = warming, blue = cooling

Present
temperature

Medieval Warm 7.
Period 1
@ Little Ice Age /
Present

global warming

\@
8200 yr
coolling

@

Warming at end
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cooling

1 I 1 I I

10,000
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(Easterbrook, 2008, Modified from Cuffy and Clow, 1997)
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Australopithecus Homoerectus  Homo Sapiens Homo Sapiens neanderthalensis Homo Sapiens Sapiens Primitive Potterv Appearance of tribal states
in Africa
Sokchangni Yokpo cave, Seungrisan, Durubing, Changdukni Duksan, Fukui cave(Japan) Hannim (Hankuk)
Chunghuk Sangwon cave Jommal Yongkul, Chonkokni Samgol, Mandali, Kamikuriwa cave Hanung(ShinShi Gaechon)
Keumkol Changnae Sangnodaedo T ankun(Chosun)
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Asi . .
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1470 AD 01g9] X|+* 23U =J|(warm and cool cycles)

Blue = cool, red = warm.

Alternating climatic warming and cooling has
occurred about every 27 years since 1470 AD,

well before atmospheric CO. began to increase

Al.o

I[INEIRRIAREE

1480 1520 1560 1600 iG-lO 15&0 1720 1760 1800 1840 1880 1920 1960 2ooo
Year

(Sources: IPCC website)



Pacific Decadal Oscillation (PDO)

Setting up of
the PDO cold
phase assures

tear

(Easterbrook, 2008)
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KAST Research Report

[KRR-55]
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Food security problems and countermeasures
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The Korean Academy of Science and Technology
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Food security problems and countermeasures
in Korea

2009
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GLOBAL AREA OF BIOTECH CROPS
B Million Hectares {1996.2007)
~&~ Total .
- Indusyial B 23 Biotech Crop Countries
1201 e Developing "

100 -~

86

&0 ™

1y o : : : l ; I |

¢ i E i I

increase of 12%, 12.3 million hectares (30 million acres), between 2006 and 2007.
Sousree: Clive Jamss, 2007
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Time scale Target crop trait Target crops
Current Tolerance to broad-spectrum Maize, soybean, oilseed
herbicide brassica
Resistance to chewing insect Maize, cotton, oilseed
pests brassica
Short-term Nutritional bio-fortification Staple cereal crops, sweet
(5-10 years) potato
Resistance to fungus and virus Potato, wheat, rice, banana,
pathogens fruits, vegetables
Resistance to sucking insect pests Rice, fruits, vegetables
Improved processing and storage Wheat, potato, fruits,
vegetables
Drought tolerance Staple cereal and tuber crops
Medium-term Salinity tolerance Staple cereal and tuber crops
(10-20 years) Increased nitrogen-use
efficiency
High-temperature tolerance
Long-term apomixis Staple cereal and tuber crops
(>20 years) Nitrogen fixation

Denitrification inhibitor
production
Conversion to perennial habit
Increased photosynthetic efficiency
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"Wilson's working on a gene programme that
will make modificd vegetables
100% organic.”



