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Modeling climate impacts on agriculture:
biophysical and economic effects

Climate Biophysical Economic
A Yield

A Yield
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A Trade

Source: Nelson et al., PNAS (2014)
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O yield loss 5-25%

. yield change within 5%
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B yield gain > 25%

. 2050 new area gained

Source: HadGem RCP 8.5 Source: IFPRI DSSAT Maize simulation



Socioeconomic and climate drivers

Shared
Socioeconomic
Pathways (SSPs)

Representative
Concentration
Pathways (RCPs)

13

11

9.0
8.0
7.0

. 1,200 -
Population (billion) GDP (trillion USD, 2005 ppp)
1,000
f— 800
\ 600
400
200
0
o o W o oo o000 000 00 o0 oW o Wwmowmmo O Qoo oo oo
FRIEESE922T88582°8 XRIEESS892823885822
Lo I B B I o o Y o I ¥ Y ¥ B o Y o I IR o Y o Y VB s s e s e e e B B I e Y |
e Historical emmmmSSP1  emmmmm SSP2 e HiStOriCal e SSP1  emmmm SSP2
— 5P 3 — G5SP4 — S5P5 — SCPT — G0 — S5PE
1350
Radiative forcing 1220 CO, eq. (ppm)
2
(W/m?) 1050
950
850
‘#
e 750
650
550 e
450
350
— e o n o O O 0O 0O O 0 0 O O
2 28 2 8 R 2 2283 8 8 28833823 885 8833

Source: Downloaded from the RCP Database version 2.0.5 (2015). RCP 2.6: van Vuuren et al. 2006; van Vuuren et al. 2007. RCP 4.5: Clark
et al. 2007; Smith and Wigley 2006; Wise et al 2009. RCP 6.0: Fujino et al 2006; Hijioka et al 2008. RCP 8.5: Riahi and Nakicenovic, 2007.



IMPACT model results

* Yields — sources of growth, climate effects by commodity and region
* Prices — comparing socioeconomic and climate effects

e Total demand — comparing commodities

* Per-ca pita food demand - by commodity and region

* Com pOSitiOﬂ of demand — by commodity and region

* Net trade — by commodity and region

* Food security — by region



Changing diets, by region (SSP2,
kcal/person/day)
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Decomposition of global supply growth
of animal products (SSP2, NoCC)
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Decomposition of changing demand
for cereals and oilmeals (SSP2, NoCC
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Decomposition of global supply growth
in cereal and oilseeds (SSP2, NoCC)
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Climate impacts on yield effect, by
region (SSP2
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Comparing maize and wheat climate
vield impacts, by region (SSP2)
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RCPs

SSPs

1.9
1.8
1.7
1.6
15
1.4
13
1.2
11
1.0
0.9

1.9
1.8
1.7
1.6

1.4
13
1.2
11
1.0
0.9

Price effects of socioeconomic
and climate drivers
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SSP5
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Net trade in Cereals (mmt, SSP2)
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Comparing trade in vegetable oils
and oil meals (mmt, NoCC)
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Prevalence of hunger in 2050, by
region
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otal number of climate-related

deaths in 2050 by risk factor and
region (SSP2 RCP 8.5)

Climate-related deaths (thousand$)
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Thank you

d.mason-dcroz@cigar.org

For more information:
http://www.ifpri.org/program/impact-model
http://globalfutures.cigar.org
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/129825
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