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Provide effective science-based agricultural
decision-making models and assessments of climate
variability and change and sustainable farming systems to
achieve local-to-global food security

AgMIP approaches in brief
Uncertainty in model assessment
Gaps in implementing assessment at different scales

Need for international collaboration (Coordinated Global and
Regional Assessment, CGRA)
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Some of the many partners and donor institutions involved in AgMIP 4



AQ % MIP B AgMIP Approach
g j
NextGen Models
Model calibration and
Historical improvement
Track 1 climate

conditions

I

Agricultural System Models g
Crops, economics, livestock, -
pest & disease, etc. [ ———

F|_.|ture I Future agricultural
Track 2 climate production, trade,
scenarios Adaptation, mitigation, and food security

and extensions

Sustainable Farming Systems and AgMIP Sentinel Sites
Climate-Smart Agriculture g Platinum

Gold

Track 1: Develop/Test NextGen Agricultural Systems Models

Sil
Track 2: Conduct Multi-Model Assessments for Sustainable e

Farming Systems and Climate-Smart Agriculture
Rosenzweig et al., 2013 AgForMet
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In Summary, the four core questions are:

The Four Core Questions for

Integrated Assessment

1) What is the sensitivity of current agricultural production systems to climate change?
2) What is the effect of adaptations applied in the current climate?
3) What is the impact of climate change on future agricultural production systems?
4)  What is the benefit of adaptation with climate change?
livelihoods 4 B
yields cha‘\ge /‘,/?
. H -
— és_ivﬁr_‘.o_u.t. El.l.”.].a.}?.——'_/ = ‘ (4) Future_bene_fit
¢ jie (3) Future impact ¢ ™ of adaptation with
: ,/ of climate change - ‘ climate change
(1) Current " }(2) Effect of interventions in
climate { current Cllma_te compared with
sensitivity ‘ current practices - R time
Current Future
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Coordinated crop model inter-

comparison 1

Crop modeling teams to intercompare existing crop models
-An example from the rice team: Comparison of 13 rice models.
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Crop model intercomparison 2

Rice free-air CO, enrichment (FACE) and chamber studies to test [CO2] response of

% increase in FACE

75
65
55
45
35
25
15

Shizukuishi, Japan
(39°38' N, 14057’ E)

16 rice models

OWuxi ,Chipa SPAR chamber in Florida, USA
(3137°N, 120 28’ E), (39°'38' N, 14057’ E)

H Simulated
O Measured

B Simulated ) L
O Measured

£ U
L2 B ¥ By
T T T

Range of
"~ predictions
by the
models

L
LA
T

PJ
LR
T

et
LA
T

LA
T

% increase in Elevated [CO.)

i

Shizukuishi  Wuxi
Yield

1
Ln
[

Shizukuishi  Wuxi

. Yield Biomass
Biomass

Hasegawa et al (2017) Scientific Reports (in press)



M| P e macamsarson Coordinated crop model intercomparison

and Improvement Project

Ag

o

e e R

Responses to temperature of 29 wheat models tested against Hot Serial Cereal
experiments

10+ ® Measurements
Multimodel ensemble
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Original models generally overestimate the yield under high temperature.
Uncertainty can be reduced by identifying the sources.

Wang et al (2017) Nature Plants
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Climate

Regional
scenario
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The cascade of uncertainty
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responses

€ The envelope of uncertainty —>

Falloon P, Challinor A, Dessai S, Hoang L, Johnson J, Koehler A-K (2014) Ensembles
and uncertainty in climate change impacts. Frontiers in Environmental Science, 2, 1-7.
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Relative change (%) in RCP8.5 decadal mean production for each GGCM (based on current
agricultural lands and irrigation distribution) from ensemble median for all GCM combinations
with (solid) and without (dashed) CO2 effects for maize, wheat, rice, and soy...

of Maize ot Wheat

— EPIC

— GEPIC

— GAEZ-IMAGE
— LPJmL

— LPJ-GUESS
— pDSSAT

— PEGASUS

— with CO,
== without CO,

Production change (%; relative to 1980-2010 mean)
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Cynthia Rosenzweig et al. PNAS 2014;111:3268-3273
©2014 by National Academy of Sciences
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Closing the gaps between models and users can also be practically important.

From a supply-driven (i.e., science-driven) approach toward a more
demand-driven (i.e., end- user or stakeholder-driven) approach.

Antle JM, Jones JW, Rosenzweig C (2017) Next generation agricultural system models and knowledge
products: Synthesis and strategy. Agricultural Systems, 155, 179-185.

Protocols for AgMIP
Regional

Integrated
Assessments

VERSION 6.1

https://www.agmip.org/regional-
Integrated-assessments-
handbook/

14
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Sustainable Development
Taking the Green Road

Inclusive approaches in public policies,
development of community initiatives and
accountability of grassroots organizations

Good agro-ecological practices are mainstreamed

Fertilizer subsidies increase slightly - use of organic
fertilizer is encouraged

Livestock productivity improves - improved
feeding and animal health programs.

Agro-ecological practices and sustainable land
management contribute to improved soil fertility
with better integration of crop-livestock production
systems.

The use of water storage technologies and better
management increase availability and access to
water.

Decentralization policies are fully implemented in a
context of improved human and social capital

Representative Agricultural Pathways
a case study at Nioro, Senegal

Fossil Fuel Development
Taking the Grey Road

Population growth - rapid urbanization lead to
rapid rise in agricultural productivity

The agricultural sector responds quickly to
increased demand

Input subsidies, development of road networks
and the revitalization of the peanut basin

Lack of good and environmentally friendly
agricultural practices, soil degradation and
unsustainable use of water resources.

Herd size and livestock productivity rise

The development of the digital economy,
mechanization of agriculture, and a strong energy
demand exert a powerful influence on rural
activities.

Household size and fragmented farms decreases

Better road networks increase employment
opportunities outside agriculture.

DEVELOPED WITH STAKEHOLDERS
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Results Adaptations — Nioro, Senegal

* One adaptation package was performed on each crop.

« Adaptation package involved genetic improvements to cereals

cultivars and narrower planting window combined with future practices

in RAPs (improved fertilization).

* Genetic improvement adaptation package was designed to create heat-

tolerant cultivars, adapted to higher temperature.
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Modeling for Coordinated Global and
Sustainable Regional Agricultural
Farming Systems Assessments

NextGen
Knowledge Products,
Improved Models, Data
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Resource
Management

SCENARIO SETS
Extreme Events
& Shocks

Cumrent & Future
Climate

Sustainable
Development

Water

Biofuels
Livestock

Soll Carbon i
Nitrogen

CGRA Climate and Food
Research Framework
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Coordination
between regional
and global
assessments
through CGRA

- Key to the
Integrated
assessments
under global
changes

18
Rosenzweig et al., 2017. Submitted
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MIRSA Project

(Greenhouse Gas Mitigation in Irrigated Rice Paddies in Southeast Asia)
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Representative Agricultural Pathways an@ Representative Dietary Pathways -

Weather Biophysical Global Regional Global
Economic Economic

Shocks and Changes Actor-based and
Climate and Responses Chaancgies Chaapges Regional
Change Responses Responses Responses Decisions

_ Food And Nutrition Security Metrics Toolbox _
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Hunger in the world is still prevalent,
with 805 million people continuing to
go hungry, according to FAO

Prevalence of Adult Obesity (BMI = 30 kg/m *)
2000* to date

FAO Hunger (Chronic Undernourishment) Map 2015

Obesity is now seen as one
of the most important public
health problems today;
about 475 million adults are T
obese according to World SRS

Obesity 25+%

<5%
5-9.9%

10-14.9%

Food Availability
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Current Climate change CO, fertilization and climate change

Calorie

supply

Calorie Production Gap World Rich in CO,
[J Iron content

[J Zinc content _ o _
Muller et al., Food Security: Fertilizing Hidden Hunger

Nature Climate Change

O Protein content

Climate change alone decreases calories —
CO, effects restore calories but decrease nutritional content

22
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Nutrient E Bé ance Score

~Population Share with:
Adequate Nutrients

e = E S B T I S

Source: Gustafson, D.; Gutman, A.; Leet, W.; Drewnowski, A.; Fanzo, J.; Ingram, J.
Seven Food System Metrics of Sustainable Nutrition Security. Sustainability 2016, 8, 196.

Food and Nutrition Security Metrics Toolbox

. Dietary Adequacy & Diversity

. Environmental Sustainability

. Food Affordability & Availability
. Sociocultural Wellbeing

. Resilience

. Food saftey

. Waste & Loss Reduction
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AgMIP7
April 24-26, 2018

ICA, Costa Rica

For protocols, up-to-date events and news,
and to join AgMIP listserve — www.agmip.org
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