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Feeding the world: getting the data =
right for decision-making
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Agriculture and innovation in the 20t century
We have achleved calorlc per capita

=

But how stable are our food systems’) How much more

growth can they deliver without collapse?



9 Bllllon People ZL Planet

Do we have a plan?
Food, Water, Clean Air, Energy, Materials for our kinc
on a habitable beautiful planet



Modern food systems are dynamic, complex anc
fundamentally important to security and survival

Main trade flows of corn, wheat, soybean complex and palm oil

Rabobank2012
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Introducing the

International Commission on Sustainable

Agriculture and Climate Change
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What will we call the boundaries of
Safe(r) operating spaces for the food systems~

g Minimum agriculture-induced
climate change
- Minimum global
2 population food needs
5
S
S Safe space
©
o
4=,
L=
O
2
O

food production
L

Maximum climate-constrained

Low
Low
Climate change

)|
Extreme

How will we
name the system
components and
learn to manage

them better?
Nf ood se

andnf ood
resi | 1 en
means many
things to many
people

Science 2012



Commission on Sustainable Agriculture and Climate Change

Recommendation 1: Integrate food security and sustainable
agriculture into global and national policies

Recommendation 2: Significantly raise the level of global
investment in sustainable agriculture and food systems in the next
decade

Recommendation 3: Sustainably intensify agricultural production
while reducing greenhouse gas emissions and other negative
environmental impacts of agriculture

Recommendation 4: Target populations and sectors that are most
vulnerable to climate change and food insecurity

Recommendation 5: Reshape food access and consumption
patterns to ensure basic nutritional needs are met and to foster
healthy and sustainable eating habits worldwide

Recommendation 6: Reduce loss and waste in food systems,
particularly from infrastructure, farming practices, processing,
distribution and household habits

*Recommendation 7: Create comprehensive, shared,
integrated information systems that encompass human and

™

ecplgical dImensIonS.sion

Photo: N. Palmer (CIAT)



Why 1 s NHRecommendat
How much irrigated area in India?

Intl. Water Management Inst.
113 M ha (net)

R Major krrigation (Surface Water)

W Minor Irrigation (Groundwater Small reservoirs,T.
1 Other Arcas

~ State Boundary r

| O N

Government of India
57-62 M ha

18%

Source: Thenkabail 2009; Slide courtesy of T. Hertel and G.C. Nelson



Expect major spikes in demand from both
familiar and new communities

Next, a few
examples of
these new
sources of
demand
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Government canot
Public-Private Partnerships

Working to create trusted information
sharing environments in a pre-competitive
space, across sectors, for collective benefit
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Risks and opportunities in food systems are
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CLIMATE

SUMMIT 2014

CATALYZING ACTION

Selected Highlights:

Creation of a Resilience Modeling and Mapping Forum

Commitment to coordinate $100 million of annual investment into public science and
open risk modeling platforms and facilities by 2016



ex-ceed-ance

RMSCONFERENCE2014




WHAT IF?

Working with the insurance industry to develop scenarios for multiple breadb:
failure. Stress testing these systems will require new dathmodels
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Food insecurity a significant risk
02 a3f2o0Ff &2O0AS

Food safety/security issues create
GRANBOG YR AYRA
2L NI dzy AUASE T2

~ Ty ;
Q Food \

¥ jinflation

511115% Insurance can play a large role in
‘ risk mitigation/management
B as well as innovation/investment

March, 2014

FEAST OR FAMINE

BUSINESS AND INSURANCE IMPLICATIONS OF FOOD
SAFETY AND SECURITY




Food Security {’g - gll( Science
nnovation

Sy N
“Stainable, healthy 1000 1 ° Network

UK Science & Innovation Network/ Global Food Security Programn
Taskforce on Resilience of th&gri-Food System to Extreme Events

=

Climate
Events

—

Impact

L
K>

Reductions in Agricultural Foodimports capability, Prices,
production EXport(FIPE) Capablllty

aiKAy3Ia GrgElD AYLBOKAFFE UKFU ONBI
2y F22R¢

Could ESIP Ag / Climate and Disaster Clusters help?
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Pre-Bang Post-Bang

Qualitative analyses

A Develop scenarios
guided by
interactions with

Quantitative scenarios

A Modeling of likelihoods
of significant impacts,
scope and scales of

perturbations regulators of

A Enhance our ability to systemic financial
reflect uncertainty with risks originating in
sophistication and link food systems

to decision-making
under uncertainty

A Assess opportunities to
mitigate risks

* = multiple breadbasket failure



Public/Private Research Platforms

Thomson Reuters Eikon
Powerful tools, news & analytics at

our fingertips

s
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L] .‘ Agriculture | Overvie... = + -
O RSP m- oustes -
Home Azzet Clazzes v | Countries = Mews and Research = iy Eikon = Reuters Inzider Trading »  Contributions Updated 21-May-2013 15:43 (il
ASSET CLASSES Agriculture
Cormodities Commodities  Market Data and Tools = Fundamentals  Assets Change Default Homepage
Energy QUOTES o AGRICULTURE NEWS o THOMSON REUTERS COMMODITIES RESEARCH &
FORECASTS
Metals (e Lot L= (] REUTERS SUMMIT-Brazil offers hetter terms for
= CORMJULS E38.25 infrastructure investors
A 21-May-2013 15:40 - RTRS
LT e ™ ICE SUGT1 JUL3 16.88 0.07 ) |
Dl UEDA LS, Spot Cotton Guotations: 7-Area Average
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Money Markets D) USDA LS. Spot Cotton Guotations: 7-Area Average graphical and tabular analysis of current, normal, and
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Fixed Incame o, LEAN HOGS JUM3 92 75 068 21-May-2013 15:35 - DM states, provinces, and districts in Morth America
Equities o= SOy MEAL JUL3 438.70 2.40 Dl USDA Central LS. Daily Direct Feedlot Slaughter Cattle -
hary 21
=) BRI UL eI 21-May-2013 15:34 - DIN
Funds
Feal Estate xd

Islamic Finance

MNEWS AND RESEARCH
Reuters Top Mews
Breakinguviews
Fi Buz
IFR arkets
Global Press
Advanced Mews Search
Advanced Research Search
Mty MlEws

Reuters Best

MONITORING

Create a Mew Flex

SUPPORT

Get Help

AGRICULTURE TOP NEWS > »

CORN FALLS AFTER RECORD
PLANTING PACE; SOY UP AGAIN

CHICAGD, May 21 (Reuters) - LL.S. corn futures dropped 1.5 percent, ta their
lowest since eatly April, on Tuesday as investors unwound bull spreads following
a record planting pace lastweek that encouraged farmers to sell =ome old-crop
supplies to ease cash market tightness, traders said.

LOCAL MARKETS - AGRICULTURE o= ECOMOMIC EVENTS - KEY

Hame Last Net Chng Economic Events Date & Time Current Reuters Poll
o YT Fob USG C1 2498.95 Russia-Inflation - PPl 20-May-2013 -1.20 0.a0
& YC FOB ARG P1 258.07 mm f1e:00 csT

= Wi Uar o3 TTRIE D e
o ZHRWY Fob USG C1 32441 2.83 (LUAMI=ECI)

o ZERW Fob LISG C1 28110 +0.70 Russia-Inflation - PRI 20-May-2013 1.60 =
o DurFob LaFal P1 265.00 & f1e.00 csT

& Y58 Up River P1 E40.61 +4.59

o V5B Paranagua C1 531.59

o 2YSHFob USG A1 59310 +5.80 BREAKINGVIEWS >

KEY CHARTS oy o
Daily 3 Months
Price  paweit 6a050 | MBL2c1 20400 ST
EUR usc
T { Bsh
715
=3 \\ 695
204.00

21-Feb- 2013 25 Mar-2013  25-Apr-20M3

PRODUCT MESSAGES - COMMODITIES >

Thomson Reuters Eikon is constantly evolving. Take a look
atthe latest enhancements

Thomson Reuters Eikon is constantly evolving. Take a look
atthe latest enhancements

Frepare for the Deskiop soffware upgrade with this quick
guide

MARKETING MESSAGES - AGRICULTURE o=



Weather Analytics I Mapped to
major crop regions

Agriculture Homepage

AGRICULTURE WEATHER DASHBOARD

MNorth America

o summary lllinois Indiana [ENER| Michigan Minnesota Missouri Ohio Wisconsin
Midwest
- Summary  Northwest = North Central = Northeast  West Central Central  East Central Southwest =~ South Central Southeast
ains
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West 13May 13 14 May 13 15May 13 16 May 13 17 May 13 16 May 13 19May 13 20 May 13 Last E-i hrs
20 May 21 May
=outh GFS18 Op GFS00 Op| [EC00 0p | [GFS06 op| [GFS12 0p | EXELTY
Aflantic
Maps
¢ SOIL MOISTURE [#]| | TEMPERATURE [@] | PRECIPITATION Ll
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Max-Min 5 ¥ear — Mormal 201z Max-Hin Max-Hin EC Op — Hormal [ Actual sum Farecast sum GFi Op
- 201z = Artual awg — MNormal B Actual
13 May 2013 05:48:02 CDT 21 May 2013 14:00:57 CD 21 May 2013 14:03:11 COT .
FORECAST TEMPERATURE E]
Ut Wed 22 Thu 23 Fri 24 Sat 25 Sun 26 Mon 27 Tue 28 Wed 28 Thu 30 Total
Avg 576 576 558 582 59.4 3.1 9.1 725 756 63.3
Min 518 495 435 53.1 53.2 541 1.2 85.1 66.4 55.3
Max 63.3 657 678 85.1 65.3 721 770 79.7 8456 71.2
Precip 1.7 05 2.0 9.1 5.6 0.5 1.3 207 10.5 h2.0

21 May 2013 14:03:11 CDT



Track vessels, weather
conditions In Iinteractive map

m‘ Layers | Alerts 52 " i
> e T ,
¥ Energy
vl oil
[ Oil Refineries <
M Oil Storage Terminals (Asia) € '
M Coal Mines ®
M Power Stations ®
» W Gas

> Matals

> Vessels & Ports

¥ Weather
M Tropical Tracks (Active)
W Tropical Models (Active)
M Satellite and Radar
W Global Conditions
M u.s. Conditions
B Severe Weather

> Loadmyowndata




Hurtling ourselves toward global transparency
IN globa) fooci systems

Thomson Reuters Eikon



UNISDR

The United Nations Office for Disaster Risk Reduction
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How can earth science data and analytics help make urban and
rural areas more resilient to disasters?



RISE

Disaster
Risk-Sensitive
Investments

The RISE Initiative is focused on collaboration and tangible action to achieve risk-
sensitive investment. In this way, R!SE will contribute to building the resilience of local
communities and a more sustainable global economy.

The R!SE Initiative seeks to build a strong alliance that spans the globe, connects
countries and allows for open exchange within and between industries and sectors.
Learn more at. www.theriseinitiative.org



How do we modularize and specify models and
host model modules in workflows that are
Interactive and interoperable?

Finance and
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GEOGLAM

Global Aaricultural Monitoring

Government
Office for

¥< | Science | | oS A

The Frederick S. Pardee Center
for the Study of the Longer-Range Future

WCIMMYT

INTERNATIONAL MAIZE AND WHEAT IMPROVEMENT CENTER

Columbia University
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A next generation modeling approach?

Galaxy / FACE-IT Analyze Data Workflow Shared Data~ Visualizationv Helpv User~

Tools - Framework to Advance Climate, Economic, and Impact Investigations with Information Technology

search tools (%] -

Get Data

Easy-SIM
RIA

Workflows
= All workflows

FACE-IT is supported by the NSF cyberSEES program award No.1331782

The Galaxy project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life Sciences.

The Galaxy-ES (Earth System) toolshed is part of the FACE-IT project.

The FACE-IT framework is being developed out of a collaboration between the University of Chicago Computation Institute's center for Robust Decision-

making in Climate and Energy Policy (RDCEP) and the University of Florida (ABE/UFL) to meet the needs of several international communities of researchers
working on issues around climate change vulnerabilities, impacts, adaptations, and mitigation.




Managing complex datas
streams; knowledge asse

‘00'{‘&.0..0.00...00.0.!

Alrends through time
AGeospatially referenced data
AVlultiple scales / sources

Reliance omyberinfrastructure \ !
to hook assets together,
repurpose existing assets

Antegration into numerical
models (productivity, ecologlcal

eCOHOmIC) i S//'l TD/D]D]DWD
FOutput information in relevant & LILEJED Ttn:} — TO T o,
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AL INFORMATIO CHANGE MODEL

& MyNIEM About NIEM - MeetUs - Technical NIEM - Communities - Training - # Tools Catalog ¢) GitHub

NIEM Empowers
Meaningful Data
Connections

Get Started With NIEM

NIEM Connects. The Dots. Data. Communities. The Nation. And Beyond.

NIEM makes it possible for organizations to share critical data; as a result, people are empowered to make NIEM News (more)

informed decisions that improve efficiency and help organizations advance their missions.

Learn more about NIEM » ISE Partnership with Santa Claus
Improves Information Sharing at
the North Pole

NIEM the National Information Exchange Modak a communitydriven,
standardsbased approach to exchanging informatidsiEMconnects
communities of people who share a common need to exchange informatit
order to advance their mission.




What does the next
generation of
Integrated earth
and food systems
models look like?




The knowledge ecosystem for 215t century food system:

. rocesses and Decision g
sion P Uppo
pect - = rt

User Interfaces and
Learning Systems
Modeling and
Scenario Building

Data, Information
and Knowledge

Case Framework

Case Case
N AO nBo

Case Tracking




