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Changes in Climate and Land Use in 2100 - Agenda

[1. Key drivers of change ]

Land use scenarios

Climate change scenarios

Impact on food supply

Climate and industry considerations
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1. Key drivers of change: population

Glisbal Pognilatians Projoctions (- R From now 8 to 11 billion people in 2100

—_ Influencing (changing) factors:
piit = b ° Bl rth rate

* Age
Source: https://www.weforum.or nda/202 the-world- lation-in-2100-by- rl1t (20240401) ° CataStrOpheS (pandemlc’ War, faml ne. . .)

v

Population growth is certain, the extent not...
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https://www.weforum.org/agenda/2020/09/the-world-population-in-2100-by-country/
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1. Key drivers of change: population distribution in 2100

Losers (billion)

1. China -0.7
2. India -0.3
3. EU -0.1
4. Bangladesh -0.07
5. Japan -0.06
6. Brazil -0.06
7. Russia -0.04

What is certain: the balance will change - massively
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Agricultural land area in production 2020

Arable Land 2020 ® Arable Area2100 ™ Arable Productive Area 2100 Balance 2020 ® Balance 2100 ™ Balance Reduced Demand 2100

10 2020 = 13.5 mio km? — 2100:
8 » Asia largest producer

6 > Africa, North America 2",

. » Ex-CIS EU LatAm 3

» Others insignificant

" Africa Asia ex-CIS EU N.-AM LatAm Oceania > Strong differences with
continents (not relevant for
4 this analysis)

v

Major production centres: Asia, Africa, North-America
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Calculation process for land requirements

STEPS (Assumptions)

1. Land use by country 2020.

2. Percent of self-sufficiency in 2012-2020: (optimal nutrition = optimal consumption)
3. Population change 2020-2100

4. Expected food and fibre demand in 2100 (calculated with optimal consumption)
5. Change in land availability 2020-2100 (urbanisation, degradation, cultivation)

6. Expected self-sufficiency in 2100 (optimal consumption)

v

Uncertainties possible, but orders of magnitude won‘t change
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https://en.wikipedia.org/wiki/Land_use_statistics_by_country
https://worldpopulationreview.com/country-rankings/food-self-sufficiency-rate-by-country
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Agricultural land area needs 2020-2100

Arable Land 2020 ® Arable Area2100 ™ Arable Productive Area 2100 Balance 2020 ® Balance 2100 ™ Balance Reduced Demand 2100

10 2020 = 13.5 mio km? — 2100:
8 U » Decrease in Africa, Asia
6 D > Increase in ex-CIS, N-Am
4 » Others not changed

uc I C c c
? Key assumptions

i3 4 o m 0 = o sctions val
° Africa  Asia ex-CIS EU  N-AM LatAm Oceania ~ - opulation projections valid
2 | » No further loss of biotopes
) o7 pimate chnge > Current technologies
. U= Urfanisation » Productivity not considered

R= Reclamation

v

Major production centres: Asia, Africa, N.-America + ex-CIS
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Agricultural land area needs 2020-2100

Arable Land 2020 ® Arable Area2100 ™ Arable Productive Area 2100 Balance 2020 ® Balance 2100 ™ Balance Reduced Demand 2100

10 2020 = 13.5 mio km? — 2100
8 U » Decrease in Africa, Asia
6 D » Increase in ex-CIS, N-Am
sy i . c » Others not changed
C
2 Today
1 g m B = s -

0 — . == . 3 |mporters: Asia >> Africa

Af A -Cl EU N.-AM LatAm O
2 rea ¥ &t AAm Leeania » Exporters: NA>SLA>CIS>EU

C= Climate change

- D= Degradation
6 U= Urbanisation

R= Reclamation

v

2020: Major importer= Asia; Major exporter= N.America
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Agricultural land area needs 2020-2100

Arable Land 2020 ® Arable Area2100 ™ Arable Productive Area 2100 Balance 2020 ® Balance 2100 ™ Balance Reduced Demand 2100

10 2020 = 13.5 mio km? — 2100:
8 U » Decrease in Africa, Asia
6 D » Increase in ex-CIS, N-Am
sy C » Others not changed
: In 2100...
ll N II ~— o A
° Afrl AS| ex-CIS  EU  N-AM LatAm Oceania ~ Deficit explodes in Alrica
2 » Exporting capacity does not
C= Climate change i
p D= Degradaton Increase (at current status)
6 U= Urbanisation
R= Reclamation
-8

v

Not enough land = Major aggregate food deficit in 2100
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Agricultural land area needs 2020-2100

Agricultural land area needed (in Mill. km?) Key assumptions

° ° " ° 2 # » v'Population projections valid
Demand 2020 v"No further loss of biotopes
Demand 2100 I
Reduced yield compensation B » Technology yield increases

New technol. (+1% p.a.) of the past 50 years continue

Consumption -20%

Available Area (no reserves) _ )

The main hope to fill the gap is technology
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3.Dry day trend in major food production areas 2020-2100

Number of days per year with less than
X mm of water in the soll
280 - »20mm = 1 week of growth

60 /\/_‘ »10 mm 0.5 week of growth
240 - » 3 mm

. 1 day of growth

300 +

7
»<lmm = crop death
220 4
200 4 Soil water
<20 mm
180 N <10 mm
Minimum required for growth |= MM
160 1 J)< 1 mm
@Q& ,LQ"’Q ‘,Lo"g ',Lé’g ',L-:f"p ﬂe’"{b WQ%“" o q"»qp
é}?’ ,1’6]} ,.5’\' ,‘5)1"\' ’194,)'\ ’19.6\- WQA\\ ’é}%"‘v ’LQ,_-‘)N

To increase production, drought should not increase
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DE Motterwitz

3.Dry day trﬁ_end In major food production areas 2020-2100

o NUAKe—1] Climate predictions: CSM4
1 model (spatial resolution 100
km) downscaled to 30 km spatial
. resolution (ERAS5 grid)

n-| Reference period: 1991-2020
Future: RCP 8.5

»decades 2021- 2100

*# . »Hourly simulations : climate+
Drought: simplified version of
single-layer soil water balance
bucket model (Laio, 2001)

* drought events calculated for

®

e e DIIIFIFY " thresholds (< 1, 2, 3, 10, 20 mm)
IIIIIIIIIT . : * soil capacity: 100 mm

VWERLD *

MAPPER

US, IA, Des Moines
US, IA, Des Moines

Tropics = stable - Key production areas = more drought
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https://www.meteoblue.com/en/climateplus
https://content.meteoblue.com/assets/pdfs/Whitepaper_crop_climate_risk_diagrams.pdf
https://content.meteoblue.com/assets/pdfs/Whitepaper_crop_climate_risk_diagrams.pdf
https://content.meteoblue.com/assets/pdfs/Whitepaper_crop_climate_risk_diagrams.pdf
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Agricultural land area needs 2020-2100: the climate gap

Agricultural land area needed (in Mill. km?) Key assumptions

° ° 0 ° 2 2 % v Population projections valid
Demand 2020 v'No further loss of biotopes
Demand 2100 _
Reduced yield compensation B » Technology yield increases
New technol. with climate change of the paSt 50 years will be

hampered by climate change

Consumption -20%

Climate gap -
Available Area (no reserves) _ l)

v

Climate change will make the technology insufficient
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5. Climate and industry considerations

Climate change will impact agricultural areas

Regional differences will be dignificant

Water availability will lead to competition between agriculture, households and industry
Other factors affecting population well being (health) not considered here

We need a more impact oriented assessment of climate change

o a0k DN PE

Approaches to speed up technology transfer are needed to avoid calamities.

{ Climate change knowledge will be the key determinant }
of human well being
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6. Conclusions

Population growth is certain, the extent not...

Regional balance will change — massively

Major production centres (Asia, Africa) will become heavy food importers

Major aggregate food deficit expected in 2100

The gap should be filled with technology, but climate change not permit that

Other factors affecting population well being (water, health) must also be considered
We need a more impact oriented assessment of climate change

© N o O bk Wb E

Approaches to speed up technology transfer are needed to avoid calamities.

)

Our industry must translate the Climate Change impact }
Into economic and social terms
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