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Expanded Goals = Food Security
Human and Planetary Health
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Human health

The food system feeds the great majority of world population and
supports the livelihoods of over 1 billion people

An estimated 690 million people are currently undernourished
and 2 billion adults are overweight or obese

The food system contributes 21-37% of total FAO SOFI, 2020

GNR, 2018
anthropogenic greenhouse gas emissions 1pcc, 2019, Special Report on Land



Current Food System and
Planetary Boundaries

Food is on a crash
course — Already
crossing four
planetary boundaries
- Biosphere integrity
- Land-use change

- Freshwater use

- Nitrogen flows

Biosphere integrity

Land-system change
Freshwater use

Nitrogen flows

Status quo

N 6.7 billion

b
w

= 5.9 billion
v

E 5.4 billion
— 5.1 billion
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Gerten et al., 2020
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10.2
billion

Simulated " Diet change
technological-cultural 8.9 bilion
‘U-turn’ towa rds : Reduced food loss
increasing global food B |
supply within four R
pp y . - Water, nutrients and
planetary boundaries ~  |land management
54 I:‘.:Ilinn 3
sustainabilit y hm,,..‘,,i,w,,mﬁf,l,'_%ﬁg -~ Irrigation, fertilizer and
: cropland expansion
Feeding ten billion people is possible within four -

terrestrial planetary boundaries 3.4 billion -
Gerten et al., 2020



Ad WMIP Water for =cosystems vs.
g1 e et Food Production
Half of irrigated cropland =20% of total production depends
faces =10% kcal loss on EFRs in hot-spot regions

k

(19230-2002 mean)

e — No cropland

< <30 20 10 -5 -2 2
Kecal production [%a]

Percent of food production that comes at expense
of environmental flow requirements (EFRS) ,..cimeyretal, 2017
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IPCC, 2013, AR5



AQ M| P e Climate Change
g1 Effects on Global Crops

Hatched areas indicate >70% =50 - _ =0 Results show yield changes for all
W agricultural areas, but ultimate viability 20808
model ag reement 0 of future agriculture depends on
socioeconomic and biophysical factors

median of 7 GGCMs and 5 GCMs/AgMIP led agricultural contribution to ISIMIP
Lower latitudes are more vulnerable to climate change

Rosenzweig et al., PNAS, 2013
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Food security will be increasingly affected by
projected future climate change
(high confidence)

Percent change in population at risk of hunger by 2050

SSP1 ° volee
SSP2 F—+
SSP3 le—o
-10% -60% -50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% 60% 70% 80%

Hasegawa et al. 2018

SSPs = Shared Socio-economic Pathways

1 Green Road; 2 Middle-of-the Road; 3 Rocky Road
IDCC - 13

climate change
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Percent change relative to ambient CO,

While increased CO2 is projected to be beneficial for crop
productivity at lower temperature increases, it is projected to
iPCC <o lower nutritional quality (high confidence)

IPCC, 2019, Special Report on Land



Agﬁ i M P i Livestock and Pastoral Systems
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 Temperature affects most critical factors of
livestock production: water availability, animal
reproduction, and animal health (heat stress)

e Livestock diseases are mostly affected by
increases in temperature and precipitation
variation

* Impacts on rangelands and pastures include
effects of increasing CO2 on their biomass and
nutritional quality

Vulnerability of pastoral systems to climate change is

_ very high (high confidence)
|DCC He o

=i IPCC, 2019, Special Report on Land



A 3 M | P .. Climate Change Food System
Q& Impacts are Already Here

B <60 W -60--408 -40--200 -20-0 O 0-20 O 20-40 @ 40-60 M 60-80 m =80
% Change 1989-2009

Availability — Observed and counterfactual wheat Access — 2010-2011 global food price spike,

triggered by heatwave in Eastern Europe/Russia

yield changes in Southern Europe
Hoag 2014,Watanabe et al 2013,Barriopedro et al 2011. Image: NASA

Moore and Lobell, 2015

Observed climate change is already affecting food security
through increasing temperatures, changing precipitation
patterns, and greater frequency of some extreme events

(high confidence)
IPCC «- 16

TR IPCC, 2019, Special Report on Land



Climate Change Mitigation
Role of Diets
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Vegan, |
No animal source food
Vegetarian | —
Meat/seafood once a month
Flexitarian
Limited meat and dairy
ot er, I
Limited sugar, meat and dairy :
Fair and Frugl | |
Limited animal source food but rich in calories :
Pescetarian B seringmann etal. 2018,
Diet consisting of seafood

Springmann et al. 2016;

Climate Carnivore _ Tilman and Clark 2014;
Limited ruminant meat and dairy Hedenus et al. 2014; Bajzelj et
Mediterranean al. 2014; Smith et al. 2013;
Moderate meat but rich in vegetables _ Stehfest et al. 2009
S B B e e e T I E— | |
0 1 2 3 4 5 6 7 8

Demand-side GHG mitigation potential (Gt CO,eq per year)

Technical mitigation potential of changing diets by 2050 according to a range of scenarios examined in the
literature. Estimates are technical potential only, and include additional effects of carbon sequestration
from land-sparing. Data without error bars are from one study only.

|Dcc - Economic mitigation potential is estimated as 1.8-3.4 GtCO,eq yr?! by 2050 17
g e at prices ranging from 20-100 USD/tCO.,  !PCC, 2019, Special Report on Land




AQ Engp Don't Forget Adaptation!

Projected impact of climate change

Projected impact of climate change
without adaptation

and adaptation

Adaptation S ovials b v oS

Maize Peanut Income Millet Maize Peanut

packages can I
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crop yield ‘r

losses
AgMIP West Africa

com p I ete | y |! Regional Integrated

Resuits from assessments of potential changes —:— As_sessm ent

to income and yields in the 2050s in response 0% -15% 0% 5% 0% 5% 1006 15%  -20M Adiku et al., 2015
to climate change compared to baseline of Projected changes from 5 GCMs downscaled to the region in
current vields and income by AgMIP West West African rainfa_ll \n_tiih the s_ludy sites, Nioro, Senegal and l 8
Africa team. Navrongo, Ghana indicated with stars.




- Cascading Risks
Ag 'i" MIP e, COVID-19, Climate Change, and Food

« COVID-19 and climate change are both global systemic threats
 Both affect the poor, minorities and refugees disproportionately

« COVID-19 is concatenating disruption to all parts of the food
system, already stressed by increasing climate extremes

 On the production side, farm labor has been unable to work

« On the consumption side, accessibility has been diminished
and prices have increased

* Integrated governance of COVID-19 and climate change is
essential as we move forward

19
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SAVE THE DATES

Virtual Webshop

A ﬂ M | P 8 October 13 - 15, 2020
g ﬁ AgMIP Team Sessions, October 12, 2020

Global Workshop
Food Svstemss Shocks, Columbia University, New York

and Actions June 8 - 10, 2021
AgMIP Team Sessions, June 7 & 11, 2021

Join the AgMIP mailing list
WWwWw.agmip.org
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