Innovations and Solutions in Sustainability Science for

Dryland Areas

Jeff Herrick — Soil Scientist & LandPKS Lead
USDA-ARS Research Unit @ The Jornada, Las Cruces NM USA

Advancing Sustainability of US-Mexico Transboundary Drylands: A Binational Workshop
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* The technology - overview
* Demonstration
e History (a binational story)

* Opportunities
e Use it
* Join us

e A model for future initiatives?

Emilio Gutierrez on the Santa Rita
Ranch, Arizona



The technology: Pl
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Land-Potential Knowledge System LandPK

wosww . landpoter

Download on the
. App Store

e

 Mobile app supported by cloud computing and storage

e Core function: point-specific determination of sustainable land use-
based on user inputs + phone/cloud-based databases & algorithms for ,,\ Lmogle play
land-use planning and management (summer 2018) -

e Additional functions/uses (primarily for small-medium farms)
e Rangeland monitoring and assessment ..
e On-farm research
e Remote sensing calibration/validation
e Citizen science/K-12 education

e Soil health monitoring and assessment
(SoilHealth module late 2018)

e Farm/ranch recordkeeping
(LandManagement module late 2018)

* Farmers/extension/consultants improve soil maps for
precision agriculture (fertilizer, germplasm, etc...)

e Improve sensor output interpretation (Landinfo module) T YT
e Ability to access management knowledge from similar types of land gIobaIIy (2019)




Core function: P

Site-specific land use planning and anagement == dPKS
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Core function:
Site-specific land use planning and management

2 pecan trees planted at same time
next to each other on same soil
map unit and receiving same water

andPKS

I.-J dpotential.or
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Core function:
Site-specific land use pIannmg and management

Yield gap explanation: Iower water- ' \v f"" ' i
holding capacity of sand.
Management option: increase
irrigation frequency ~1.5X on sand and
reduce amount/irrigation ~1/3.

Ariclity index : (1.1425

AWC soil profile (om) 11,50

Number of plots to display: 2
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Core function: match land use with its potential
AND/OR target management inputs to maximize ROI
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Results
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# of Plots

BIG DATA!

Number of plots in the Gravelly Ecological Site
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https://LandPotential.org/




Algorithms

e Land Capability Classificati
On-phone (no connection needed) e b "tys asssi('cat'"” °
. . . . - Q
- Soil available water holding capacity
. i User Strength (completeness)
- Infiltration N o Criteria @ LCC | On/
- Land Capability Classification™ Class | Off
- Soil color (from camera)* Frosion ke @ 2
Soil depth @ 2
Surface soil texture g 4
CIOUd Salinity @ 5
- SOll IdentlflCathn* Surface stoniness @ 1
Soil water storage g 1
capacity
Lime requirement @ 1
*Coming mid-2018 Fooding durng the g |2
Water table depth @ 3
Permeability © 2




Additional function (2019): Ability to access management
knowledge from similar types of land globally (2019)



Similar soils and climate = similar potential. This
allows global sharing of innovations
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Similar soil and climate — some surface soil
remains (Kunene, Namibia)
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e History (a binational story)

2004-2009

ARIDnet Latin America
(with Elisabeth Huber-
Sanwaald & Jim Reynolds)

|dentified need for rapid

access to locally relevant
knowledge (soil/climate-

specific)

2006 2013
ESA conference (Merida): Initial funding from USAID
Ecology in an Era of for development and pilot
Globalization: Challenges and  implementation in Africa
Opportunities forEnvironmental -
Scientists in the Americas | -

Proposed “Ecological
Knowledge System”

A strategy for ccology in an era of
globalization

Jellrew E Herrick"” and José Sarukhin®

Globalization of labor and capital can increase the rate and extent of ;.;lnl};* environmental degradation, while
enhancing the ability of ecologists to respond rapidly and collaboratively o mitigate these impacts. Nevertheless,
ecologival research remains focused at local and regional levels, with collaboration limited by national borders
andl funding, Mew initiatives are required to increase the wtility and availability of environmental research to nat-
ural respurce owners, managers, and policy makers in the public and private sectors, whose decisions affect land
and other forms of natural capital. We propose a four-part strategy o increase the effectiveness of ecological sci-
ence in adudressing environmental issues in an e of globalization: (1) develop an Ecological Knowledge System,
i2) increase our ability to anticipate, identify, and rpidly address new research needs, (3) increase the number and
diversity of participants in all phases of research and decision-making processes, and (4) increase the flexibility of
I'L||[|:1i_]]g SIS,

La globalizacion de la fuerza de trabajo v del capital puede anmentar el indice v el grado de degradacion ambi-

Front Ecol Environ 2007; 5(4): 172-181



Key success

Maximize non-financial
partnerships to minimize
administrative overhead and
maximize incentive to create
a product that will be used

Liniversity of Colorado
_— Boulder

MI( HI(_ m ".Il'!klf
i

HLTURAL FHY BT R S SRS RS

GLOBA
{w SOIL BIODIVERSITY
INITIATIVE




Opportunities

Use it
 Sign up for updates at LandPotential.org
e Download the app - provide feedback to contact@landpotential.org

e Add value to your own (web) applications requiring soil or vegetation
information by automatically accessing user inputs through LandPKS API

* We are always happy to write letters of support for projects planning to use
it

Join us

e Collaborate on development of version linking to Mexican regional-national
soil maps (mid-2018 version will use HWSD globally (and US Soil Survey in

US)
e Collaborate on development of data portal/interpretation tools

Questions? Comments?



A model for future initiatives?

* Analysis and management of both system-defined
problems and problem-defined systems™* require:
e Common data/information/knowledge-bases (or
interoperable bases)

e Rapid access to the data/information/ knowledge that is
relevant to the social-ecological landscape**

* Simple tools that incentivize data collection through:
e Access to knowledge/information
 Gamification

*Hallie Eakin
** sensu Jorge Moran Escamilla “a landscape is a representation of practices and
processes that explain different social relations and physical structure in a specific space

and time” (Escamilla, J.D.M., 2014. Paisaje urbano y desastres. Quid 16. Revista del Area de Estudios
Urbanos, (4), pp.186-223)



Technologies for people ... and the
land, water and energy on which we
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Extra slides showing variability in land potential in
a small area (the first one from Tanzania includes
current LandPKS output information, graphed)



Nyamihuu, Tanzania
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