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 Integrated Human and physical
Earth system modeling
= Spatial & temporal resolution
= Processes

« Agriculture and food systems

= Sectors along the supply chain
(primary and processing sectors)

= Market supply and demand
(production, storage, trade, bioenergy,
feed, food, etc.)

 Human: food demand and
behaviors around the supply chain

« Earth: physical inputs in agricultural
production, e.qg., land, water,
nitrogen, etc.

* Why challenging?
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World food consumption (2010 — 2019):
7770 Peta-Kcal per year or ~2900 Kcal/ca./day

Flour, wheat

Bran. wheat wmacaroni Pastry

Sweet

potatoes yams

Sugar refined Flour,

cassava

Flour

FEWEWET

Garlic

OniOnS, Tomatoes
drv

Rice, milled

. maizeé

Eggs, hen,

Meat, pig in shell

Oil, soybean

Coconuts
Qil, olive,
virain

Ghee
Butter, buffale

cow milk milk

Cheese, whole
cow milk

- Tallow
EE: £

Food: 444 FAO food items by calories

444 FAO food items to 21 GCAM items

Fruits -
OtherMeat_Fish -
QilCrop -
Vegetables -
Dairy A
OtherGrain -
NutsSeeds -
MiscCrop -
RootTuber -
Wheat -
Legumes
Poultry -
Rice -
SugarCrop -
Corn -

Beef -
OilPalm -
Soybean -
Pork -
SheepGoat -
FiberCrop -

O -
N
o

O

o}

c

S

=
e
o
[*2]
S

Source: FAOSTAT and gcamfaostat



IMS

GLOBAL CHANGE INTERSECTORAL MODELING SYSTEM

World harvested area (2010 — 2019):
Mean = 1570 million hectares
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fruit
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Land (harvested area): 176 FAO crops by hectares

176 FAO food items to 17 GCAM items
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* Primary land-based output is usually further processed
* Models do not include the full processing chain

« Supply utilization accounting (food balance sheet):
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* Primary land-based output is usually further processed
* Models do not include the full processing chain

« Supply utilization accounting (food balance sheet):
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* Primary land-based output is usually further processed
* Models do not include the full processing chain

« Supply utilization accounting (food balance sheet):

Land &
other inputs
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Challenges in connecting land to food
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IMS Maize example:
GLOBAL CHANGE INTERSECTORAL MODELING SYSTEM Sh OWing the depth Of agri-fOOd SeCtorS
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Vertical aggregation
i Primary Commodity
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. Vertical aggregation: o
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Food balance sheets:
Nested mapping structure
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Representing food systems is important and data talk!

We developed a primary commodity equivalent approach that allows aggregating
agriculture and food commodities along the supply chain

» Transparent, reproducible, consistent, and flexible

gcamfaostat: An R package to prepare, process, and
synthesize FAOSTAT data for global agroeconomic
and multisector dynamic modeling

Xin Zhao© !, Maksym Chepeliev ©?, Pralit Patel ©!, Marshall Wise © !,
Katherine Calvin©!, Kanishka Narayan©!, and Chris Vernon ©!

1 Joint Global Change Research Institute, Pacific Northwest National Laboeratory, College Park, MD,
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Bridges the gap between agricultural inputs (e.g., land) and final consumptions (e.g., food)
= Enhances data quality and scientific robustness in multisector global economic modeling
= Enables further disaggregation of additional commodities and processing sectors
= Accounts for storage and trade in secondary products

Food is more than calories
= Macronutrients (protein and fat) & micronutrients

Improves the tracing of monetary and physical flows along supply chains
= Value-added (labor & capital)
= Energy, water, nutrients, waste, emissions, etc.
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