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Crop Responses are Not Clear
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Worldwide Science Community
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Track 1

Track 2

Model Inter cornpar ison
and Improvement Project

Historical
climate
conditions

Future
climate

scenarios

AgMIP Approach Enables
Testing of Farm and Policy Strategies

Model calibration and
improvement - Evaluation
' and
intercomparison

Agricultural
Economic

Models

Crop/livestock
Models

Future agricultural

production, trade,

Adaptation, mitigation, and food security
and extensions

Rosenzweig et al., 2013 AgForMet



M| P mte. Current AgMIP Activities

e mereement ReSenzweig et al., 2015; Climate Change and Agroecosystems, Volume 3 Part 1
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Constructing a Framework

for Global Assessment
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The Agricultural
Model Intercomparison
and Improvement Project

Global assessments need climate,
crop, and economic responses

Effects of climate change on agricultural prices
(2050 RCP8.5 relative to results without climate change in 2050)

Price change reletiave toreferene scenario,

S3 S4 S5 S6

MIPSLELFI HadGEM & LPJ MIPSL& DSSAT M HadGEM & DSSAT

AlM

ENVISAGE

EPPA FARM GTEM MAGNET GCAM  GLOBIOM IMPACT  MAgPIE

Source: Model results as of February 15, 2013

MNote: All changes relative to the reference scenario for the same year.

AgMIP Global
Economics Model
Intercomparison

10 Global Economics
Models, 2 GCMs,
2 crop models

Von Lampe et al.,
Agricultural
Economics,

2013

Baseline from SSP2
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A UMIP s AgMIP/ISI-MIP Global Gridded
SR iz Crop Model (GGCM) Assessment

Modeled
Changes in
Corn“ield

(2080s — present)

Note that all land areas
with agricultural outputs
were modeled — not all
are economically viable

Rosenzweig et al., 2013

Less corn % More corn
<50 >50
m ] -

5 GCMs, 7 GGCMs; hatched = 70% agreement in sign of change
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All C3MP Submitted Sites and Major Croplands (Percentage Area)

® C3MP Site
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® C3MP submitted site (1137 sites as of August, 2015)
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Green = fractional crop land area data from Monfreda et al. (2008) From McDermid et al., 2015



The AgMIP Coordinated Climate-Crop
Modeling Project (C3MP):
Methods and Protocols

Sonali P McDermid!?, Alexander C. Ruane®, Cynthia Rosenzweig?,
Nicholas I. Hudson®?, Monica D). Morales®, Prabodha Agalawatte™,
Shakeel Ahmad®™, L. R. Ahuja®, Istiglal Amien™, Sascendran 5. Anapalli®,
Jakarat Ancthai®, Senthold Asseng®, Jody Biges™, Federico Bent®,
Patrick Bertuzzi, Virender 5. Bhatia'”, Marco Bindi'', lan Broad',
Davide Cammarano'®, Ramiro Carretero®, Ashfag Ahmad Chattha™,
Uran Chung!?, Stephanie Debats™, Paola Deligios™, Giacomo De Sanctis',
Thanda Dhliwayo!*, Benjamin Dumont’, Lyndon Estes™, Frank Ewert'd,
Roberto Ferrise!!, Thomas Gaiser'®, Guillermo Garcia®, Sika Gbegbeleghe!7,
Vellingiri Geethalakshmi'®, Edward Gerardeaux'?, Richard Goldberg?,
Brian Grant™”, Edgardo Guevara®, Jonathan Hickman®?, Holger Hoffmann'®,
Huanping I-qungu, Jamshad Hussain™", Flavio Barbosa Justing™,

Asha 5. Karunaratne™, Ann-Kristin Kochler®®, Patrice K. Kovakou®'
Soora Maresh Kumar™ , Arunachalam Lakshmanan'®, Mark Lieffering”’,
Xiaomao Lin®®, Qunying Luo®®, Graciela Magrin®', Marco Mancini'!,
Fabio Ricardo Marin®Z, Anna Dalla Marta'!, Yuji Masutomi??,
Theodoros Mavromatis?!, Greg McLean®?, Santiago Meira®!,
Monoranjan Mohanty™, Marco Moriondo!!, Wajid Nasim™,
Lamyaa Negm™, Francesca Orlando!!, Simone Orlandini'®, Isik Ozturk™=,
Helena Maria Soares Pinto®, Guillermo Podesta™, Zhiming (i,
Johanna Ramarchetra®’ , Muhammad Habib ur Rahnmn‘r'n, Helene Ru;ma]“.
Gabriel Rodriguez?!, Reimund Rétter®, Vaishali Sharda®, Lu Shuo™,
Ward Smith®, Val Snow"”, Afshin Soltani®®, K. Srinivas*', Benjamin Sultan®,
Dillip Kumar Swain®?, Fulu Tao®, Kindic Tesfaye®, Maria L. Travasso®!,
Giacomo Trombi'!, Alex Topaj®, Eline Vanuytrecht®!, Federico E. Viscarra®,
Syed Aftab Wajid™, Enli Wang*®, Hong Wang?”, Jing Wang™®,
Erandika Wijekoon™, Lee Byun-Woo®®, Yang Xisoguang?®, Ban Ho Young®®,
Jin L Yon*®, Zhigan Zhao??, and Lareef Zubair-



and Improvement Project

Ag E‘g M | P e Crop responses vary by species
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Preliminary results from C3MP; article forthcoming
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Rice (48 sets)
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AgMIP Coordinated Global and Regional
Assessments of Climate Impacts
on Agriculture and Food Security
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Aspen Global Change Institute —
September, 2015



Adg :}';MIP Major Assessment Questions

Core Question: How can we manage risks of and develop resilience to
extreme weather, climate change, and other disruptions for agricultural
production and food security, now and in the future ?

* Question #1: What are the capabilities of and limits to adaptation to
extreme weather and climate change, now and in the future?

+ Key Topics: Technology trends vs specific adaptation strategies; Management; Genetics

* Question #2: What are the effects of agricultural mitigation policies, now
and in the future?

+ Key Topics: Effects on land use and prices; Biofuels; Soil carbon

* Question #3: How does extreme weather and climate change affect food
security/nutrition, now and in the future?

« Key Topics: Availability; Access; Utilization/diet; Stability

* Question #4: How do policies affect agricultural production and food
security, now and in the future?

+ Key Topics: Trade; Governance; Property rights; Institutions; Water; Land,; 17



Overlapping Assessments
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Grids = Global and regional crop models; Polygons = Food-producing units
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oo Wheat Team

TOA-MD has 100+ users around the world
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Building Blocks to allow telescopic
scales, feedbacks, and detalls

Regional

research

on farming
systems using
biophysical and
socioeconomic
models

Production
systems
and

regional
economics

to respond to
price changes
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Major New Developments in
Agricultural Modeling Assessments

L -
The Agricultural
Model Intercomparison
and Improvement Project
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Disciplinary linkages: Linked biophysical and economic models

Scale linkages: Consistency from local to global scales

Resolution of human outcomes: Connections to nutrition and health

Continuum of time scales:
current variability and extremes
near- and long-term outlooks

Scenarios of adaptation, mitigation,
food policy, and food security




Concluding Thoughts




Ag .ierpi*::“ﬁnf‘pzvzzzﬁ rrrrr Concluding Thoughts

» AgMIP Projects and Partners use cutting-edge model, data, and IT
approaches to understand resilience, sustainability, and productivity of
farming systems and agricultural economies in support of stakeholder
decisions from regional to global scales.

» The AgMIP community has grown in the last 5+ years, and
participants are eager to demonstrate the use of models for the testing
of sustainable solutions and informed decision making

» AgMIP tools could play arole in identifying and prioritizing food
security solutions in diverse communities.

» AgMIP’s Coordinated Global and Regional Assessments of Climate
Impacts on Agriculture and Food Security will provide cutting-edge

assessments —JOIN US!!
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