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The need for a new paradigm?

Couple socioeconomic and ecological
processes

Extend from production-focused to
the agri-food-energy system

Transdisciplinary & Transnational




Converge socioeconomic Extend from production- Transdisciplinary &
and ecological processes focused to agri-food system Transnational

“High-tech, low-efficiency” “Too much, too little” “High productivity, low nutrition”
paradox paradox paradox
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Converge socioeconomic
and ecological processes

“High-tech, low-efficiency”
paradox

-Increasingly more available and affordable
Technologies and Management Practices for
Improving NUE (TMPs)
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-Declining or stagnant NUE worldwide




NUE Trend for crop production
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NUE Trend for crop production

Cropping system N budget (1985-2019)
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Converge socioeconomic and ecological processes

Economic
development
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added to the environment left on the pldte
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Too Much Too Little
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(Zhang et al., 2020, GBC; Li & Zhang et al., 2022)




added to the environment left on the plate
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Increasing agricultural productivity
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Increasing agricultural productivity, but...
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A Transdisciplinary and Transnational Network for Sustainable Innovation

http://research.al.umces.edu/xzhang/
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Converge socioeconomic
and ecological processes

“High-tech, low-efficiency”
paradox

Sustainable Agriculture Matrix

»What is Sustainable Agriculture ?
»What are the drivers?

»How to improve it?




Sustainable Agricultur:e !)’7Iat__rtix (SAM)

A report card for agriculture around the world
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https://envrion-sci-and-policy-visualizations.shinyapps.io/samapp_v2/

Sustainable Agriculture Matrix (SAM)
Engaging Stakeholders in six countries and regions

10 workshops SAM Consortium
8 countries A taigciplinary and transnational consortium
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Zhang et al., 2021, One Earth ﬂ ‘
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Converge socioeconomic
and ecological processes

“High-tech, low-efficiency”
paradox

Nutrient Use Efficiency

» What is it?

» How it has been changing?
» What are the drivers?

» How to improve it?




Fertilizer

Manure I

Agricultural BNF

—

Deposition

Volatilization/emission
(e'g'l NH3I NO: NZOI NZ)

Crop
product

Leaching/runoff
(e.g., NH,*,NO;", DON,PON)

Harvested Nitrogen
Nitrogen input

NUE =

N surplus = Nitrogen input
- Harvested Nitrogen

(Zhang et al., 2015, Nature)



Sustainable Nutrient Management

System scales
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Sustainable Nutrient Management Across
Spatial and System Scales

Co-development in Chesapeake Bay Watershed
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Sustainable Nutrient Management Across
Spatial and System Scales

A CAFE Framework for unpacking nutrient management challenges
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Sustainable Nutrient Management Across
Spatial and System Scales

Consumers
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Extension NGOs

service

Researchers

First-survey
~20 minutes’
survey (include

Second-survey
~10 minutes’
survey

watching a 5- Sending out a few
min video) weeks after the
\ )) \ first survey ))

Survey goals:
1.

Participants’ attitudes and their awareness towards
nitrogen pollution and management in the Chesapeake
Bay watershed.

Participants’ feedback on the CAFE framework.
Whether the CAFE framework video influenced
stakeholders’ thinking on nitrogen pollution and
management in any way




Sustainable Nutrient Management Across
Spatial and System Scales
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(preliminary data from the survey)




Sustainable Nutrient Management Across
Spatial and System Scales

A CAFE Framework for unpacking nutrient management challenges

There is __ N water pollution compared to 10 years ago

A communication gap?

Levels

B a great deal less
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about the same amount

slightly more
- - - . a great deal more

Eastern Shore James Lower Potomac Not Sure Susquehanna Upper Potomac Westérr
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Sustainable Nutrient Management Across
Spatial and System Scales

A CAFE Framework for unpacking nutrient management challenges

3. Diffe ent Ievels, WillingneSS and beliefs about 4_ Main causes of N po"ution include |osses
the practices’ effectiveness among stakeholders. from food production to waste.

Willingness to Apply Practices to Reduce N Pollution
.

Reduce household food loss/waste

3 Main Causes of N Pollution in Watersheds based on Respondents (n=32)
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Sustainable Nutrient Management Across
Spatial and System Scales

A CAFE Framework for unpacking nutrient management challenges

5. Stakeholders received N management 6. Stakeholders’ beliefs about practice effectiveness
knowledge from our 5-min video and pre-survey. changed in the post-survey.
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Sustainable Nutrient Management Across
Spatial and System Scales

Study Site

Urban Farms Emer_ging Arou_nd o2 30-60 minute interviews with urban farmers and food insecure
Healthy Food Priority Areas in 3
Baltimore, Maryland

community members in Baltimore.

Asked urban farmers about farming practices, supply and distribution
patterns, and accessibility of farm products

Queried food insecure community members about their fruit and
vegetable consumption and associated challenges

Conclusion

Multifaceted approach that goes beyond emergency assistance
and includes structural changes to improve food access,
@ Urban Farms income security, and community resilience.

e Vo Implement community-based strategies to support local urban

BmoreCensusTracts farms

AT -~ ,
— e = S Increasing the availability of food distribution services, along

0-25%
G with expanding the operational hours throughout the week
I 74-89% i, S, T A, USGS £ NPS USOR Starting more urban agriculture initiatives to distribute o fooa
90-100% 012.35~50 75 100 o e o . . ope . . .
i w— Miles banks and pantries would significantly increase househeld f_t’eu
and vegetable consumption

Meghna Mathews, Master Student




Innovation
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The Global Nitrogen Innovation
Center for Clean Energy and the
Environment (NICCEE)

Enable and accelerate social and technological innovation for sustainable and
climate-smart nitrogen management in agriculture-food-energy systems.
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[l International Collaborators
U.S,, UK., Canada partners

NICCEE Partners and Collaborators
(stakeholder type)

O Academia

B Private Sector

@ Public Sector

Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Innovation

Education

> 10 million S from US,
Canada, and UK

» 8 country partners

» Stakeholders from public
and private sectors



Converge socioeconomic
and ecological processes

“High-tech, low-efficiency”
paradox

Global Nitrogen Innovation Center

4----

Extend from production-
focused to agro-food system

“Too much, too little”
paradox

System Scales

Animal-Plant-Soil
system

Soil-Plant  Animal

Spatial Scales
Farm Scale

Regional
Scale

National
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Global
Scale
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CAFE Framework

Transdisciplinary &
Transnational

»

“High input, low nutrition
paradox

SAM Consortium
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