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AgMIP Mission

Towards a new food system assessment:
AgMIP coordinated global and regional assessment
of climate change and food security

India

USA

Kenya

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

Sri Lanka

Cynthia Rosenzweig
NASA GISS | Columbia University
Adaptation Futures 2016
Rotterdam, Netherlands
May 12, 2016
Near Arusha, Tanzania
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Worldwide Science Community

1st Global Oct 2010

2nd Global Oct 2011

4th Global Oct 2013

5th Global Feb 2015

Sub-Saharan Africa #3

Partnerships

South Asia #3

3
3rd Global Oct 2012

Some of the many partners and donor institutions involved in AgMIP
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Phase 2 (2015-2020) Science Approach

3 Focus Areas

AgMIP Sentinel Sites
Platinum

Multi-model assessments
Gold

Track 1: Develop/Test NextGen Agricultural Systems Models
Track 2: Conduct Multi-Model Assessments for Sustainable
Farming Systems and Climate-Smart Agriculture

Silver
5
Rosenzweig et al., 2013 AgForMet

6

3

5/12/2016

3 Focus Areas

7

Coordinated Global and
Regional Assessments
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Ensembles better than individual models
27 wheat models

Ensemble of
models predicted
yields accurately

True under poorly
and well calibrated
conditions
Most individual
models did not
predict all sites
well across varying
environments
Asseng et al. 2013
9
Nature Climate Change

AgMIP Regional Integrated
Assessment – 5 Attributes
• Farming systems
• Transdisciplinary:
climate/biophysical/
socio-economic

• Multi-scale: field, farm,
region, global data and
models
• Multiple climate and crop
models
• Distributional methods:
Impacts on poverty

10

Antle et al., 2015
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Uncertainty Cascade

Global Agricultural Productivity

Effects of climate change on agricultural prices
(S3-S6 results in 2050 relative to results without climate change in 2050)
S3

End-of-century (20702099) climate impact.
Median of 7 GGCMs
and 5 GCMs. Hatched
areas indicate model
agreement in sign

S4

S5

S6

10 Global Economics
Models, 2 GCMs,
2 crop models

GGCMs

Von Lampe et al.,
Agricultural
Economics,
2013

GCMs

Rosenzweig et al., 2014
PNAS 111(9): 3268-3273

─ Lower latitudes are more vulnerable to climate change
─ [CO2] effects key to understanding future impacts and uncertainty
─ Models that incorporate realistic nitrogen see significantly less
gains from [CO2] effects at present-day fertilizer levels

AgMIP Global
Economic s Model
Intercomparison

Climate change is projected to exert upward pressure on agricultural
prices, but with large uncertainty that is being connected to model
approaches
1
1

Model uncertainty
GEM > GGCM > GCM
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CGRA Core Risk and
Resilience Framing

Preamble to COP21 Agreement

“Emphasizing with serious concern the
urgent need to address the significant
gap between the aggregate effect of
Parties’ mitigation pledges in terms of
global annual emissions of greenhouse
gases by 2020 and aggregate emission
pathways consistent with holding the
increase in the global average
temperature to well below 2oC above
pre-industrial levels and pursuing efforts
to limit the temperature increase to 1.5oC
above pre-industrial levels.”
13

14
https://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf
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AgMIP CGRA 1.5oC
Draft Protocols

AgMIP CGRA 1.5 C
Draft Protocols

Priority Scenario 1 Current Trends Continue
Continuing population growth and economic development increase demand for
food and shift diet expectations. Farm-level technology and ratios of
greenhouse gas emissions per food unit continue current trends, and land-use
transitions follow current relationships.
Anticipated Results
Changes in land use and agricultural productivity (through technological change and
adaptation) are required to meet demand. Continuation of current trends within
agricultural sector will require dramatic mitigation efforts in other sectors in order to
reach mitigation targets and maintain global mean surface temperatures below 1.5C.

Priority Scenario 2 Sustainable High-Growth
Identical to Priority Scenario #1 with the following exception: beginning in 2020,
shifts in land-use, agricultural technology, adaptation, and diet standards
enable higher agricultural production with lower greenhouse gas emissions per
food unit.
Anticipated Results
Optimistic agricultural sector development leads to substantial closing of yield
gaps, more efficient land use, and considerable agricultural sector emissions
mitigation. Associated costs of this pathway are very high (compared with
Scenario 1), and mitigation from other sectors is still necessary.

Details

Details

Climate: RCP2.6
Socioeconomics: SSP1 (Sustainability)
Agricultural Development: RAP2 (Moderate
Sustainable Growth)
Diet standard may make more sense as its
own category than as an
element of a RAP

Climate: RCP2.6
Socioeconomics: SSP1 (Sustainability)
Agricultural Development: RAP3
(Sustainable High Growth)

Priority (oval) and Additional (rectangle) scenarios
15
for ArMIP CGRA 1.5°C Assessments

Overview of Priority (oval) and Additional (rectangle) scenarios
for
16
the CGRA 1.5 °C Assessments.
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How to Participate

CGRA Outcomes
• Multiple global and regional agricultural models
are used in a consistent way to significantly
improve estimation of impacts and uncertainty
• Agricultural models are used to address extreme
events and shocks (e.g., severe droughts and
floods, economic crises).
• Scope of AgMIP will include near-term forecasts,
ranging from within-season and interannual
timescales to decadal timescales.
• Nutrition metrics for agricultural production will
go beyond calories to include dietary intake and
17
nutrients.

• Email crr2@columbia.edu
• Join Global or Regional Crop,
Livestock, Economics,
Nutrition Teams
• Comment on
Draft Protocols
(coming soon)
• Come to next in-person
meeting at AgMIP6 June, 2016

For protocols, up-to-date events and news,
and to join AgMIP listserve – www.agmip.org
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Paris Agreement COP21

“Recognizing the
fundamental priority
of safeguarding food
security and ending
hunger, and the
particular
vulnerabilities of food
production systems
to the adverse impacts
of climate change”
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