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Issues

Every AG-research problem is unique
Global consistency of local actions

Long-term consistency of today’s action
Sectorial consistency
Robust decision making uncertainty

— Environmental
— Technological
— Market
— Policy
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How do we generate an integrated view
on the Global Agricultural sector?
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Issues of basic input data for
biophysical modeling
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Initial crop areas distribution

Spatial Production Allocation Model (SPAM) by You et al. (IFPRI)

- provides harvested area and physical area for 20 crops and 3 input systems

- high input
(Corn)
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> 0.001 0.23¢ 0.629 1.500 3.28¢ 6,721 12.665 23.601 41.429 <100.000
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Initial livestock numbers distribution

Gridded Livestock of the World — Robinson et al. (2011)
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AGRICULTURE AND CONSUMER PROTECTION DEPARTMENT

Q% Cattle density map matching FAOSTAT 2005 [modelled] e R
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Source: Gridded Livestock of the World
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Biophysical Modeling
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Physiological targeting by integrating modeling and

Plant breeding

Processes
Weather

Hydrology
Erosion
Crop Scheduling — google fq

Carbon sequestration
Crop growth

Crop rotations
Fertilization

Tillage

Irrigation

Drainage

Pesticide

Grazing

Manure

Major outputs:

Rain, Snow,
Chemicals

;:ff”}”’/

Below Root
Zone

EPIC

%/

Y

Evaporation
and
Transpiration

/Z;b/surface

FIow

Crop yields, Environmental effects (e.g. soil carbon, nitrogen leaching)

20 crops (>75% of harvested area)
4 management systems: High input, Low input, Irrigated, Subsistence
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Climate change impacts

Relative Difference in Means (2050/2100) in Wheat Yields

[Data: Tyndall, Afi Scenario, simulation model: EPIC]
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Livestock production parameterization

- by region and system

Input paFameters ™ 146/0
| Fertilan

prodation for 40%

: Fod aop

forgone abreor
of greerdouse

Herrero, Havlik et al
(PNAS forthcoming)
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Policy experiments
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Population density dynamics 2010-2100, B1
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Food for a Week, Darfur Refugees, Chad
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TCHAD 230000 réf |és de " uerfe SOudanaus vivent dans les camp de | o nu. hacuna dro:t 42100 Cal par jour: céréales, sucre, sel, huile, légumes secs et farine vitaminée.
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Food for a Week, Germany
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Policy Interventions
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Projected animal calorie consumption per day between now and 2050 in different
regions under the Do Nothing Scenario (top graph), where per capita consumption
continues to follow the current path predicted by the FAO and the Diet Shift Scenario
(bottom graph), where in OECD countries a gradual reduction is achieved through
dietary changes and waste reduction, while allowing per capita consumption in other
ﬁ EURAGR regions, such as South Asia and Sub-Saharan Africa, to increase.
by I www.panda.org/livingforests/
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Options Disappear

feasibility
in 2030
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Land use change — Leakage into Shrub-lands

TOTAL INCREASE 571 47 313 449

A

INCREASE
MILLION HA

LOSS
MILLION HA

\/

TOTALLOSS

567 454 316 444

Do Nothing Target Pro-Nature Plus  Diet Shift

I EURAGRI

M cropland

i short rotation
plantations

M grassland

M (semi-) natural
forests

¥ shrubland
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Outlook: Towards a systematic
strategic research agenda

e Data, data, data — Vol studies
e R&D — VoR studies
e Policy foresight — VogP studies
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