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Figure 1 United Nations population estimates
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Now (2010-2050)
71% increase in food required
(Additional 127 » 10 keal)

Then (1961-2000)

Population increased 98%

Food production increased 146%

Yields more than doubled

Arable land in use rose 8%

Agricultural inputs rose
-Nitrogen fertilizer {x7)
-Phasphate fertilizer (X3)
-Irrigation water (%2}
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Fig. 1 Framing the food security challenge (adapted from Keating et al. 2014; Keating and Carberry, 2010)*°




Figure 3 World agrifood demand by region
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The Problem*

e > 9 hillion people in 2050
« > 1 billion currently lack sufficient food
e > 1 billion currently hungry plus 2 billion+ additional people by

2050 - crop production will need to increase between 60 and 100
percent!

« “Business as usual” could lead to a doubling of demand for
agricultural production.

e Question? - If the population is growing by less than one-third, why
would the overall demand double?

 Answer:
— more people with more money.
— Increased production alone won’t be enough
— 9 percent of global crops are currently used to produce biofuels or




Contributors to 2050 Food demand




Sugar cane

Maize

Rice

Wheat

Potatoes

Soybcans
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1982-1997
Ml 1997-2020

Figure 2.8 Annual Growth in Cereal Yields, 1982-2020

Seurce: IFPRI IMPACT simulations, October 2000,




Reduce demand

-Lower consumption
-Less waste

-Reduced livestock use
-Reduced fuel from food

Increase production

-More Land

-More aguaculture
-Improved geneties

-Greater mechanisation and
intensification

Maintain current levels

-no increase in current pest and
disease resistance

-Maintain biosecurity

-Avoid soil and water
degradation

-Minimise climate ehange

-Adaptation to inevitable climate
2010 2030 change
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Source: Cole, M.B. et al (2018) - “The Science of Food Security”




Where Will The Production Growth
Come From?

Percent per year

Area expansion
Il Yicld improvement
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Figure 2.7 Sources of Growth in Cereal Production, 1997-2020

Source: IFPRI IMPACT simulations, October 2000,




Which regions waste the most food?
_Per capita food losses and waste, kg/year

® Production to retailing ® Consumer

100
Europe |
North America and Oceania
Industrialised Asia _
Sub-Saharan Africa ._

MNorth Africa, West and Central Asia

South and Southeast Asia |

Latin America

Source: The Food and Agriculture Organization of the United Nations (FAO)
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Reducing Childhood Malnutrition

Reducing Childhood Malnutrition (2020)

Health &
Environment
19%

Womens Education Health & Environment

43% Womens Status m Womens Status

12% W Food availability

m Womens Education

Food availability
26%



—— Cape Grim
—— Law Dome ice
— EPICA Dome Cice

The rate of OOz rise is ’
over 100 ppm per century
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Atmospheric CO;, concentrations,; for the past 800,000 years (left), and for the past 2000 years (right). The time series, and information
in the text boxes, are from measuremerits of air in Antarctic ice cores and at Cape Grim. Though there has been variability in the past, the

rate of growth of CO; over the past century far exceeds [by a factor of 10 or mare) the rate during the most rapid natural changes in the
past (which occurred during de-glaciations).
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CO, measured at Cape
Grim has increased at
an accelerating rate

over the past 45 years.

CO; rise (ppm):
1980-1989 14
1990-1899 16
2000-2009 19
2010-2019 23
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— Sea-surface temperature
—— Australian surface air temperature
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Number of days each year where the Australian area-averaged daily mean temperature for
each month is extreme. Extreme daily mean temperatures are the warmest 1 per cent of
days for each month, calculated for the period from 1910 to 2018.
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Victoria | | Southwest Western Australia
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Evaluation of average annual rainfall projections for two example regions in Australia.




Rainfall
decile ranges

Highest on record

Very much
above average

Above average

Average

Below average

Very much
below average

Lowest on record

Rainfall during the northern wet
season has been very much above
average for the last two decades.
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Rainfall
decile ranges

Highest on record

| Very much
| above average

Above average
Average

Below average

| Very much
below average

Lowest on record

Rainfall during April to
October has been very
low over parts of southern
Australia in recent decades.
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Most studies now project adverse impacts on crop yields due to climate change (3°C warmer world)

* Mo data

Percentage change in yiglds betwean present and 2050
-50% Change
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Vermin Proof Fence
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‘s Darling River Catchment

BRISBANE Areas 'trapped’ by major dams

Flow of water




The Mouth of the Murray
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Southern Ocean

River Murray

Lake Alexandrina

O Towns
o Sampling sites

Noonameend ™\ Barrages

Parnka Point
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