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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
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AgMIP Objectives

3 Focus areas

Modeling for Coordinated Global and
Sustainable Regional Agricultural
Farming Systems Assessments

NextGen

Knowledge Products,
Improved Models, Data

Incorporate state-of-the-art climate products as
well as crop and agricultural trade model
improvements in coordinated regional and global
assessments of future climate impacts

Include multiple models, scenarios, locations,
crops and participants to explore uncertainty and
impact of data and methodological choices

Collaborate with regional experts in agronomy,
economics, and climate to build strong basis for
applied simulations addressing key climate-related
questions

Improve scientific and adaptive capacity for
major agricultural regions in the developing and
developed world

Develop framework to identify and prioritize
adaptation strategies
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Current Activities

Global
Economics
Coordinated Assessments
Climate-Crop AgGRID
Modeling Project GGCMI
C3MP pSIMS

Cross-Cutting
Themes
Uncertainty
Aggregation and Scaling

Representative Agricultural
Pathways

Crop Model
Intercomparison
and Improvement

Wheat  Sugarcane

Maize Peanut
Rice Biofuels
Potato Canola
Millet/Sorghum Experiment-
Model
Interface

Crop-Water ET

Key Interactions

Water Resources
Livestock/Pastures
Soils and Crop Rotation
Pests/Diseases

Data and Tools

Data Translators
ACE Database

Regional AgMIP Tools
FACE-IT
Integrated
Assessments
Sub-Saharan Africa
South Asia

Latin America and Caribbean
North America
East Asia
Europe
Australia
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AgMIP Teams, Linkages, and Outcomes

AgMIP Teams Key

Interactions

Cross-Cutting
Themes

Soils

Uncertainty
Candributions of each
component fo uncerfainty
cascade

Aggregation across
sScales
Connecting local,
regional, and global
information
Representative
Agricultural Pathways
Link to
RCPs (Cilimate)
S5Ps (Econormics)

Climate
Water

l Resources Information
Crop Models [ Technologies

l \ Onlinve Project

Pests and Guidance, Archive,
Diseases and Clearinghouse
Agricultural Livestockl
Economics Models Grassland
%

Expected ﬂult:n:-mes

a Improvements and ) / l \" Capacity Building )

Intercomparisons and Decision Making
Crop Models Assessments Regional Vulnerability
Agricultural Economics Models Regional Adaptation Strategies
Scenario Methods Global Trade Policy Instruments
b'\.._.ﬂuu.-;lgr-|=.r-,|;\|Eltfa::nn Methodologies ) Crop-specific Jet:hnatﬂgical Exchange y

Rosenzweig et al., 2012 (in press)
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AgMIP Regional Integrated
Assessment — 5 Attributes

D. Linkages from sub-
natiomal regions to
national and global

L. Technology adoption
and distribution of
SLONoMmic,
environmental and
social impacts

E. Global & national prices,
productivity and reprasentative
ag pathways and scenarios [RAPS)

i | s

A Complex farm househaold systems

B. Heterogeneous region

Farming systems

Transdisciplinary:
climate/biophysical/
SOCio-economic

Multi-scale: field, farm,
region, global data and
models

Multiple climate and crop
models

Distributional results:
impacts on poverty

6
Antle et al., 2015
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AQ j':: M|P e Key features of AGMIP’s RIA approach

A protocol-based approach: rigorously documented so results can be
replicated and inter-compared, and methods improved

Participatory: identification of impact indicators, choice of key systems,
adaptations, design of future pathways and scenarios used

A trans-disciplinary, systems-based approach: must include key
features of current and possible future systems, including multiple crops,
inter-crops, livestock, and non-agricultural sources of income.

Heterogeneity: must account for the diversity of systems, and the widely
varying bio-physical and socio-economic conditions

Vulnerability: must be possible to characterize the impacts on those
farm households that are adversely impacted by climate change, as well
as those that benefit from climate change.

Key uncertainties in climate, production system and economic
dimensions of the analysis must be assessed and reported so that
decision makers can understand them and use them to interpret the
results of the analysis.
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Climate data

l

Crop, Livestock

1 ROPs |

I Models
Experiments, Surveys Relative yield
& Expert data distributions

l Economic Impact Model _
(TOA-MD)

l

Economic,
Environmental, Social
Impacts
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Q1. What is the sensitivity of current agricultural

production systems to climate change?

Q2. What are the benefits of adaptation in current

agricultural systems?

Q3. What is the impact of climate change on future

agricultural production systems?

Q4. What are the benefits of climate change adaptations?
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Core climate impact questions and the states of the production system
that will be simulated with negative impacts of climate change (left) and
positive impacts of climate change (right)
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Drivers

Linking Agriculture-Specific Pathways to SSPs:
Representative Agricultural Pathways (RAPs)

Global RAPs

!

Other higher-level
Pathways and
Scenarios

!

L Regional RAPs J

fo

h 4

|

Crop, livestock, economic

and other model inputs and
parameters

y

Consistency

-> Hierarchical structure (nested approach)

. SSPs: Framework for development of sectoral (e.g.
agricultural) global and regional scenarios.

@ Global RAPs: Global Economic Models and other
non-modeled global socio-economic conditions:
o GDP, population & policy and trade, etc

@ Regional RAPs: Allow us to include key drivers
likely to affect future bio-physical and socio-
economic conditions:

o ag productivity trends, land use, policy,
regional development

o farm size, system-specific productivity &
management, infrastructure, etc

AgMIP:
Developing and implementing Representative
Agricultural Pathways and Scenarios (RAPS)
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-Mention that we talk about global RAPs and regional RAPs but could be intermediate level pathways, like the multi-country scenarios developed by CCAFS in SSA and SA
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Socio-economic challenges for mitigation

Bio-physical Drivers/Indicators
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M | P he paricutural Future socio-economic scenarios: Linking SSPs,
e e RCPs, RAPs and price/productivity trends

SSP 5:
(Mit. Challenges Dominate)

Conventional
Development

SSP 3:
(High Challenges)

Fragmentation

SSP 2:

(Intermediate Challenges)

Middle of the Road

SSk 4:
(Adapt. Challerfiges Dominate)
Ineqyality

SSP 1:
(Low Challenges)

Sustainability

A 4

economic challenges for adaptation

RCP IRCP
4.5 8.5

RAP 4. RAP 3:
(Econ-Env Tradeoffs) (Win-Win[Bynergies)
Sustainable Low Growth Sustaingble High

Grawth

RAP 2:
Moderate
Sustainable Growth

RAP 1: RAP 5;

(Lose-Lose Synergies) (Econ-Env Tradeoffs)
Unsustainable Low Unsustainable High
Growth Growth

Economic and Social Drivers/Indicators

RAP 4: “Sustainable low growth (SLG)”.
This RAP will be combined with RCP 4.5 and
with global economic model outputs

associated with SSP1.

RAP 5: “Unsustainable high growth
(UHG)”. This RAP will be combined with
RCP 8.5 and with global economic model
outputs associated with SSP3 (or SSP5 if

available).
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Each point = RCP 8.5 climate x
crop model x region *Ql1 — Q2
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« Adaptation packages in core question 2 are changes in the production system
under the current climate (no climate change)

» Adaptation packages in core question 4 are changes in the future production
system in response to climate change

Adaptation elements:

- Within-System adaptations
- Crop varieties, fertilizer use, plant density, etc.
- Breeds, feeding strategy, etc
- Land allocation among activities

- Between-system adaptations:
- Change crops or livestock

- Economic Adaptations:
- Could be both with- and between-system adaptations, motivated by economic
considerations (e.g. changes in prices).
- Land allocation within system
- Off farm labor
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AQ¥MIP s CIWARA SITES — PHASE I

CIWARA Project Sites @ CIWARASites i .
CIWARA Countries S SOF S B
a0 & v
@ CIWARA Progress i
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