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Agriculture is hyperlocal
and super global

Satellites offer great tools for
making sense of this complex and
highly dynamic system and have
since the satellite Earth Observing
era began in 1972.
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But we still have

lot of acreage
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Y Our Mission:

C r e S We bridge the gap from space-to-farm and education-to-impact together
with U.S. farmers, ranchers, and other agrifood system decision makers
who are addressing the most pressing challenges to sustainable, productive,

Down to Earth Information and resilient agriculture, both today and into the next generation.
for U.S. Agriculture
Led on behalf of NASA by the University of Maryland O ur Vi S i on.

www.nasaacres.org info@nasaacres.org
X @acresprogram

Richer knowledge about past and present agricultural land use,
productivity, and sustainability

Michigan State
Colorado State University

$tanford University University of . ] ]
University llinos - More tools that use satellite-based Earth observations in the

..X University of Maryland hands of farmers, ranchers, and other agrifood system actors.

University of Acres Program Hub
California - Merced

Comell University

North Carolina
State University

Mississippi Stat
Arizona State University
University Cross-cuts

From Prison Cells to PhD: DEIJ Lead
Janzen Ag Law: Ag Data Privacy

A stronger agricultural workforce ready to tackle the challenges
of climate change and global hazards to U.S. agriculture and food
security.
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mailto:info@nasaacres.org

What NASA Acres Does

1. Improve methods to measure & map
agriculture.

2. Increase Knowledge of the interplay
between agronomic management and
environmental, productive, and
economic outcomes.

3. Develop & Transition maps and
knowledge into systems and tools for
farm to policy decisions.

4. Build Capacity in current and future
generations to use satellite data for
managing agriculture in their own
communities.

5. Guide the Future of satellite data for
agriculture.

\Cres



What NASA Acres Does

1. Improve methods to measure & map
agriculture.

2. Increase Knowledge of the interplay
between agronomic management and
environmental, productive, and
economic outcomes.

3. Develop & Transition maps and
knowledge into systems and tools for
farm to policy decisions.

4. Build Capacity in current and future
generations to use satellite data for
managing agriculture in their own
communities.

5. Guide the Future of satellite data for
agriculture.

Built on strong foundations:

1. Farmer engagement
2. Trust infrastructure

3. Workforce development
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Why satellites?

Barriers farmers face collecting data

HIStOFICal analyS|S There is no benefit in

collecting more than | am

There is no demand

Decision support for my datz

Poor data network
connectivity

Reducing data
collection burden

Lack of time needed

Lack of equipment /
technology needed

Lack of training or
understanding

Cost

0% 9%

%, Source: “Farmer Perspectives on Data in 2021"
‘ACres Farm Journal Trust in Food




Farmers play an integral
role in our efforts

What we do is driven by our collaborators and their
needs

How we reach impact is through cultivating
relationships

_ “Every farm, even every acre, is different, just like the
How we approach data is driven by the people who s people who manage them.”
collect and share it -Lance Lillibridge, Farmer (paraphrase)

How we assess the value of EO is driven by the value it
provides to farmers and to society

How we pave the way for progress

» Understanding facilitators and impediments for digital
agriculture adoption

» Building a stronger future workforce that bridges the
divide between space and farm
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Farmers play an integral
role in our efforts

Building a trust infrastructure to
unlock the value of EO with farmers

Data Governance

« Goal: to promote secure and beneficial
collaborations to farmers to answer
questions they've asked

13 Core Principles for Data Management

AG DATA

TRANSPARENT

Barriers farmers face sharing data

| fear being
penalized because

Poor data network
connectivity

There is no demand
for my data

There is no benefit in
sharing more than | am

Collection is a problem,
making sharing difficult

Lack of training or
understanding

69%

Privacy concerns

Fear of additional
regulation

69%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70%

Source: “Farmer Perspectives on Data in 2021"
Farm Journal Trust in Food



Farmers play an integral
role in our efforts

Building a trust infrastructure to
unlock the value of EO with farmers

Understanding How to Overcome
the Barriers

« Updating survey with Trust in Food, Farm
Journal

Addressing Security Concerns

» |In Development: “Confidential Clean Rooms”
that lock down data & allow for innovation

Incentives to share data
(now analyzing updated survey results)

Better lease terms
with landowners

Access to a facilitated
peer group

Government support via
payment programs

Lower rates from a
financial institution

Direct payment by a
private company

Training and technical
resources

Crop insurance benefits or
payment reductions

Tools to make their

86%
operations more profitable °

without revealing personally identifiable
information or location

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85%

Data source: “Farmer Perspectives on Data in 2021"

%, Farm Journal Trust in Food
AcCres



» People/orgs fund us
» We fund people/orgs
H ow We Pa rtner » We go for new funding together!
» We exchange in kind: data / effort / expertise, etc.

Our Partners Collaborating Partners

Sustaining
Partner
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Down to Earth Information For U.S. Agriculture

Learn More

WWW.Nnasaacres.org
info@nasaacres.org
X @acresprogram
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» What nature is doing » What resulted

What can satellites (what, when, where) » Canopy nitrogen content and
» Temperature, precipitation, flooding, requirements
. 2 rougnt, water availanility, sol
agrlcu Itu re: moisture, evapotranspiration... > Cover crop performance (N, C)

» Forage quality

» Emissions and sequestration**

Essential 1
» What humans are doing » Water use efficiency

» Disease early detection

Ag r ’ culture (what, when, where)

Variables » Cropland and crop type mapping; > What we can expect in the future

Measurable “building area estimation » Pest & disease risk

blocks” to understand » Crop & field management; e.g. » Within-season field forecast

state and change in ~planting & harvest dates, irrigation, » Long-term responses to climate
: cover crop, tillage change

agriculture

» Rotational grazing

Field Scale Yield
Field Boundaries and Sizes Evapotranspiration Forecast & Estimation
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What can’t satellites

tell us about
agriculture? What drives their decisions?

What do farmers want to know?

Do they use satellite data to make decisions?
Why, or why not?




What's ahead for
satellite observations
of agriculture?

Satellite data as a a component of an
improved measurement system

A “System-of-Systems” Solution for Field-level Carbon Outcomes Quantification

Carbon &
Other Ecosystem _
S erV|C eS &5 Localized

observation for

Satellite

40 Airborne

(1) Environmental =5 .
Conditions & (BACiop (cc‘)’"d’t'o"s 0T every field
. . ol sensor
Properties (E)

Biomass or LAI _|

Phenological stages
Photosynthesis L Process-based model
Harvest e

Evapotranspiration Al-based Model-Data

_ i _ Fusion
Canopy nitrogen Mobile sensing

K. Guan et al. 2023 A /1o m :
Earth Science Reviews =g

Carbon, water,
nutrients
dynamics from
aboveground to
belowground

ASOC = Z(—NEE) — Harvest — & = E(GPP — Reco) — Harvest — &
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What.s ahead for . Satellite data as a a component of an
satellite observations improved measurement system

of agriculture?

Proximal and near-surface remote sensing Earth observation
for validation and local deployment remote sensing for
scalable deployment

Disease early
detection and warning

Infrared

K, GOId & Y, jiang Molecular level Organ level Plant level Field level Region and Earth level
Cornell University > i
= S| B
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Unpacking Drivers of Yield Variability

What.s ahead for ] Supporting a sustainable, productive, and
satellite observations resilient agriculture system

of agriculture?

Satellites reveal a small positive yield effect from conservation tillage
across the US Corn Belt

......

Jillian M Deines' © , Sherrie Wang'~© and David B Lobell’ L R S T D ¢ .y o : BT i

' Department of Earth System Science, Center on Food Secunty and the Environment, Stanford University, United States of Amenica

*  Institute for Computational and Mathematical Engineering, Stanford University, United States of America

Average effect _ et

Bin-1.1Bin 2! Bin 3

-IIIIHIID

Yleld Impact (% )

Deines, Lobell, Guan, et al.
(several publications)

Recent cover crop adoption is associated with small

Average Treatment Effect

maize and soybean yield losses in the United States

Jillian M. Deines ¥ Kaiyu Guan, Bruno Lopez, Qu Zhou, Cambria S. White, N
Sheng Wang, David B. Lobell 5% ‘ACres
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