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SM2a. Example of number of papers published (documents) in soil health and carbon cycle
related journals. Soil and Tillage Research and Forest Ecology and Management are
examples of soil health and management journals while Soil Biology and Biogeochemistry
and Plant and Soil are examples of journals with articles that focus on carbon cycle processes.
Both sets of journals have slightly varying trends since 1952 in number of articles and there
are generally higher number of documents in the carbon cycle related journals. Figure
generated in SCOPUS.

Furthermore, analyses of the top keywords in an article search of ‘soil carbon management’
and global carbon cycle’ revealed that while the two fields have several overlapping
keywords, there are still keywords critical to our understanding of soil processes (example,
isotopes) that are missing from ‘soil carbon management’ literature.
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SM3. Example comparison of soil carbon literature and data repositories

A comparison of a keyword-based search of soil carbon literature (in Scopus) and data
repositories (in DataONE) illustrates the long tail of data potentially missing from databases.
We searched the literature for ‘soil carbon’ and refined the most frequent keywords within
these papers to ones that would relate to a mineable variable. Of the 100 most frequent
keywords found in 85,000 papers that come up in a literature search of ‘soil carbon’, only 22
keywords existed in repositories of soil carbon data. On average, for these 22 keywords,
repositories contained 1% of the number of records in the literature. Process and descriptive
keywords were equally underrepresented in repositories. However, number of records for
process keywords were 40% of the descriptive keywords in both literature and repositories,
suggesting a lower amount of process data in databases, in general. Biological data were
underrepresented in repositories relative to chemical and physical data (Figure SF2). In part,
the discrepancy between literature and repository records is because not all literature records
represent minable data. Repository searches are also likely underestimated due to variable
technical vocabulary and therefore diminished data discoverability. Regardless of the caveats
of comparing literature and repository records, our analysis suggest a considerable long tail of
data missing from repositories.
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Average number of records for biological, chemical and physical keywords in the literature
and data repositories, suggesting more chemical data in general relative to physical and
biological, but lowest representation of biological data in repositories.

SM4 . Institutions, networks and working groups with potential datasets to contribute to a
consolidated database and to community soil models



ISM4 Collaborative Institudions

Institution/Network URL

ISRIC - International Soil Reference and Information Centre http://www.isric.org
Critical Zone Observatories http://criticalzone.org

International Soil Modeling Consortium https://soil-modeling.org

LTER - Long Term Ecological Network www.lternet.edu/

AmeriFlux http://ameriflux.lbl.gov

Biosphere Atmosphere Stable Isotope Network basin.yolasite.com/
Fluxnet http://fluxnet.fluxdata.org

IPA - International Permafrost Association http://ipa.arcticportal.org
IUSS - International Union of Soil Sciences http://www.iuss.org

NPN - USA-National Phenology Network ~ www.usanpn.org

NTSG - Numerical Terradynamic Simulation Group www.ntsg.umt.edu/
NutNet - Nutrient Network ~ www.nutnet.org/

Permafrost Carbon Network http://www.permafrostcarbon.org/

USDA - US Department of Agriculture https://www.usda.gov
USGS - US Geological Survey https://www.usgs.gov

Climate Hub https://www.climatehubs.oce.usda.gov/

LTAR https://ltar.nal.usda.gov/
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Case Study: Compost amendments to grazing lands

The Marin Carbon Pmoject is a partnership among
multiple stakeholders — scientists, land owners, dairy
farmers, policy experts, environmental managers — with
the goal of identifying rangeland C sequestration
practices that are scientifically sound, feasible, and can
be scaled to greater regions of California. After
assessing existing data on soil C pools on rangelands'
and talking to ranchers about existing practices, several
contwols field experiments were established to answer
the question: Can the use of compost increase storage
capacity of C ? Composted was added in two bioclimatic
regions as 1.3 cm thick layer to the surface. After 3
years, total soil C stocks increased significantly(not
including the compost addition)?. About ¥ of the new C
was physically protected in aggregates® . Net primary
production increased after the one-time application and
were sustained for several years* . Modeling suggests
that compost provides a slow release of nutrients to
maintain C sequesteration for about 30 years®. A life
cycle model identified large greenhouse gas savings
from divemsions of organic waste streams®. On-going
research is aimed at quantifying greenhouse gas
emissions from the composting process using earth
system models to quantify the global potential of C
sequestration practices. These promising results have let
to the establishment of a C offset protocol (ACT 2105)
and 17 new demonstration sites to further test C storage
potentials and feasibility of the practice.

Tsilver et a, 2010; 2 Ryals etal, 2013; 3. Ryals et al, 2014; 4. Ryals etal, 2016;
5. Ryals et al, 2015; 6. DeLonge et al, 2013 7. Ryals and Silver, 2013
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Units: Mg C ha!yr!

1.10+0.55
1.04 £ 0.36

Changes to C fluxes in two sites - a
valley (top values) and coastal (bottom,
bold) grassland - after 3 years since a
one-time amendment of compost.
Changes to C storage are a net result of
aboveground  primary production
(ANPP), belowground primary
production  (BNPP), heterotrophic
respiration (Rh) from de composition in

the organic amendme nt (Roa). Changes
are relative to control plots with no

compost. Adapted from’3
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