Appendix 2-Resource Cards of SOC tools reviewed for LDN

Supplement to Report on “Managing SOC as an indicator of LDN and for additional benefits using SLM”’
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AFOLU
Name: Agriculture, Forestry, and Other Land Use (AFOLU) Carbon Calculator
Base organization: USAID, Winrock International, contracted with Applied GeoSolutions (AGS) to build
software and host web access
Summary description: Globally applicable, web-based tool with low data needs designed for
administrative-level assessments (sub-national or state-level) that are meant to be directional but not
quantitatively robust. More detailed analyses (project-specific, or using more specific datasets) are
possible, and guidance for measurement and data inputs is provided. National-level analyses are not
recommended.
Current users: Project managers of USAID overseas programs required to estimate emission impacts
Suggested Use for Land Degradation Neutrality Activities: Well suited to relatively easy and rapid (but
coarse) SOC assessment of historic SOC trends and possible future changes under sustainable land
management scenarios at larger scales, as long as the software remains available. This software is not
meant to be quantitatively robust and so is not suitable to support SOC monitoring. As of February, 2019
the future of AFOLU web hosting and development are uncertain. The tool remains web accessible for
now and has funding to continue through 2020. Current land use and recent land use change datasets
were last updated in 2015/2016. Estimating historic SOC trends thus can be achieved with very little
data, but where more recent time periods need to be considered, it may be worthwhile to invest time
and resources to input and use more recent datasets.
Interview date: 2/8/19
Interviewee: Bill Salas (head of Applied GeoSolutions) and Tim Pearson (Winrock International- head of
Ecosystem Services Group)
1. Spatial scaling: what is capacity for:
- Project-specific scale: possible, by selecting a specific polygon and using more specific,
localized datasets
- Sub-national scale: focal use, aligned with administrative units (sub-national, state-level)
- National scale: not appropriate
- Integration across scales: Needs to be done manually
2. Interlinkages to specific programs or initiatives:
- Many USAID overseas programs use AFOLU to estimate their impacts on emissions
3. Summary of software infrastructure and development community:
- Winrock International was contracted by USAID to design AFOLU while Applied GeoSolutions
was sub-contracted to build, maintain and host software through 2018. Funding for web
hosting exists through 2020. AFOLU web access is currently maintained through AGS
production servers.
- The software was designed by AGS using architecture that is flexible to add new features and
datasets.
4. Summary of accessibility:
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The software could be easily built off of, but USAID contracts would determine whether open
access is possible with AGS.
5. Ideas considered for the future:
- Uncertain due to current limits to funding
Website: http://afolucarbon.org/
Access details: Register as a user for web access
Funding/Agencies affiliates: USAID
Last tool update: 2015
Publications:


Zald, Harold S. J., Thomas A. Spies, Mark E. Harmon, and Mark J. Twery. “Forest Carbon Calculators: A
Review for Managers, Policymakers, and Educators.” Journal of Forestry 114, no. 2 (March 1, 2016):
134–43. https://doi.org/10.5849/jof.15-019.
World Bank Group Report summary:
Summary of AFOLU from World Bank Group 2018 report “Carbon Accounting
Tools for Sustainable Land Management”
Activities covered
Temperate crops, tropical crops, rice cultivation, grassland, livestock,
field trees/hedges/agroforestry, perennial production, forests
Time, data, and skill
Medium, low, and low
requirements
Geographic zone
World, all climates
AFOLU model overview as written in 2018 report
Paragraph number in report Description
AFOLU Carb was developed by Winrock International, in collaboration with the
58

59

60

61

USAID Global Climate Change team, to give USAID an easy way to mainstream its
agency wide results indicator of CO2 emission reductions and removals into its work.
The tool, developed in 2007 and updated since, was designed to estimate emission
reductions and removals from agriculture/forestry related USAID project activities that
directly have an impact on how land is used or managed. The tool comprises six online
and freely available calculators that cover forest protection, forest management,
afforestation/reforestation, agroforestry, cropland management, and grazing land
management. The calculators can also produce reports on above-ground forest biomass
carbon, peat carbon, and soil carbon.
The tool uses a tiered approach (Tier 1 and 2) where data requirements are minimal, but
if more detailed information is available, it allows users to override default data to
produce more refined estimates. Under the Tier 1 approach, the generation of CO2
impact estimates generally only requires that users enter the area of the activity and the
geographic location
of the project activity. Under the Tier 2 approach, data input options allow users to
generate more refined estimates by overriding defaults and entering project-specific
information.
The calculators use different methods with an underlying database derived from
extensive literature reviews and the IPCC 2006 Guidelines for AFOLU (IPCC 2006). In
terms of application at the landscape scale, the database also houses information at the
administrative level, which can vary greatly depending on the country and region you
are working in.
An estimate of uncertainty is not provided with the output, and the developers are very
clear in stating that the calculators are not designed to produce the level of accuracy
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needed for carbon financing. The AFOLU Carb provides a management effectiveness
rating that is used as a measure of the success of project activities in terms of
preventing GHG emissions or increasing removals from LUC activities, which could be
used to predicate carbon leakage. The output gives the carbon change in CO2eq per
activity type, administrative unit, and project.
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CBP (linked to: WOCAT, LandPKS)
Name: Carbon Benefits Project (linked to: World Overview of Conservation Approaches and
Technologies; Land Potential Knowledge System)

Figure 1. Linkages between WOCAT, CBP, and LandPKS as part of the GEF’s ‘Sustainable Land Management and
Climate Change Mitigation Co-benefits’ (SLM-CCMC) project.

Interview dates: 1/17/19 (CBP), 1/30/19 (WOCAT), 2/9/19 (LandPKS), 2/11/19 (CBP follow up)
Interviewees: Eleanor Milne (CBP- Affiliate Scientist, Colorado State University), Tatenda Lemann
(WOCAT- Senior Research Scientist, University of Bern, Centre for Development and Environment), Jeff
Herrick (Land-PKS, Research Soil Scientist, USDA Agricultural Research Service)
Summary description:






CBP is a flexible, stable, web-based analysis tool that can support LDN Tier 1 - 3 analyses of soil
carbon as well as SOC monitoring at any scale, including point-level projects and sub-national
scale assessments. It could also be used for national-scale evaluations by aggregating model
runs where necessary. CBP uses IPCC Tier 1 emission factors as defaults in its Simple
Assessment, however, users can input their own site, country- or region-specific emission
factors in the CBP Detailed Assessment which also provides resources (measurement protocols
and guidance) to support the use of more specific data. Methods to update emissions factors
are explicitly described, including a ranking of their relative difficulty.
WOCAT is an online database that gathers and shares information about sustainable land
management practices and maps from around the world. It is officially recognized by the UNCCD
as the primary recommended database for SLM best practices reporting.
LandPKS is a mobile app that focuses on what a landowner can collect or needs to know to make
more sustainable choices about how to manage their land.
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Suggested Use for Land Degradation Neutrality Activities:
This connected suite of tools provides flexible resources for many aspects of LDN planning and
implementation, beyond SOC.




CBP can be used for a single point, multiple points, sub-national, and national-scale LDN Tier 1 –
3 SOC assessment and monitoring. Its flexibility to handle an array of points (e.g. hundreds of
small holder farmers within a project) or the combination of points and polygons of areas have
proven useful, and is not a function (to the knowledge of E. Milne and E. Campbell) in any other
globally applicable tool. CBP has standardized with WOCAT and LandPKS to facilitate greater
flexibility to pass information between tools. While CBP can be used as a quick IPCC Tier 1
calculator with the Simple Assessment approach, there is time investment required to use CBP
for more comprehensive and detailed analyses, including the setup of analyses for specific
areas, as well as inputting datasets to support IPCC Tier 2 and 3 analyses. However, CBP is a
resource for higher levels of quantitative rigor and can be a central resource for many aspects of
LDN activities for the purposes of LND.
As a note, in many respects EX-ACT (also reviewed for this report) and CBP tools are comparable
in their carbon assessments. Both are based on a baseline of IPCC emissions factors, both allow
updating of information to IPCC Tier 2 analyses. In the World Bank Group (2018) report both
tools tended to perform comparably except where there were large differences in how inputs
and investments were valued, in which case EX-ACT tended to consider components that were
not considered in CBP. Use of one or the other will depend on the needs and supporting
agencies for which the analyses are being completed. EX-ACT is not appropriate for monitoring
or assessing LDN achievement, while CBP can support these uses.



LandPKS offers a free, easily accessible (on a mobile phone), user-friendly tool for land managers
to use global datasets to better understand their lands capacity for production, and to collect
field data that gets contributed to a global database. Ideally, training and support of LandPKS
use should aim to make it a resource for land managers to select and adopt more sustainable
practices. However, it can also be an important component of gathering better datasets about
land management practices that to support higher Tier SOC modeling for LDN, particularly
through the linkages with WOCAT and CBP that are currently being established.



WOCAT is the best available global resource to explore field-tested SLM practices (e.g. by nation,
technology, agro-climatic zone) and help in the process of selecting activities for the purposes of
LDN. WOCAT is also an important repository of information as SLM projects are implemented
for achieving LDN. All new WOCAT entries will be able to automatically send information to the
CBP for a C assessment, avoiding duplication of effort.

Current Users:




CBP- Managers of sub-national scale SLM projects, some program officers in charge of multiple
SLM projects who want to compare different projects or aggregate results. A feature is being
added to CBP to directly submit reports to GEF or another funding agency.
WOCAT- Projects, Government and Non-Government institutions, and individual experts who
want to share or access SLM knowledge
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LandPKS- Individuals or groups who can make use of LandInfo, LandCover, or LandManagement
modules to access, gather, or analyze information about a specific location (soon to include
modules on SoilHealth and Biomass/Utilization)

Figure 2. Current maps showing geographic distribution of site and project data already available through LandPKS
(left, red pins) and WOCAT (right, orange blocks).

Base organization:





CBP is based at Colorado State University, with current funding from GEF through UNEP
WOCAT is currently hosted at The University of Bern, Centre for Development and Environment,
and is guided by the WOCAT International Consortium comprising 8 partner institutions:
o University of Bern, Centre for Development and Environment (CDE)
o Swiss Agency for Development and Cooperation (SDC)
o Food and Agriculture Organization (FAO)
o ISRIC- World Soil Information
o Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH
o International Centre for Tropical Agriculture (CIAT)
o International Centre for Integrated Mountain Development (ICIMOD)
o International Center for Agricultural Research in Dry Areas (ICARDA)
LandPKS is funded by USAID, USDA, World Bank, and others

1. Spatial scaling: what is capacity for:
- Project-specific scale: Focal design of LandPKS and CBP. LandPKS gives easy access to global
datasets based on a GPS coordinates, and supports collection of field data using pictorial
graphic designs for many inputs to make it easy to use. CBP can run simulations for a single
point or a group of points input as a GPS layer. LandPKS will soon link directly to CBP. The
new ‘Land Management Module’ of LandPKS has been devised with CBP using CBP
categories and terminology.
- Sub-national scale: Focal design of CBP, by drawing multiple polygons or points or by adding
boundaries (which also can be multiple) as a GIS layer.
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National scale: Possible with CBP, but if there are highly variable conditions (soil textures,
ecozones, or land cover/management types) could be slow to analyze in the system in
aggregate. National scale assessments may need to be broken apart into smaller zones. It
may make sense, for example, to separate national-scale CBP analyses into land types.
- Integration across scales: Currently manual, but there is discussion of automating the
process of feeding sub-national scale analyses into national reporting for LDN and other
initiatives.
2. Interlinkages to specific programs or initiatives:
- 4 per 1000 has agreed to recommend CBP for all projects looking for a 4 per 1000 stamp of
approval, and there are ongoing discussions of CBP use for VERRA carbon credit certification.
These would greatly simplify interlinkages between LDN activities and climate mitigation
initiatives and possibly support a diversity of collaborative activities.
- CBP and WOCAT are seeking funding to complete a C and GHG assessment for every relevant
and existing WOCAT technology, which would allow SOC change to be a factor considered
for each of 1300 – 1500 technologies currently in the database.
3. Summary of software infrastructure, development community, and accessibility:
CBP is hosted at Colorado State University and is maintained by a developer team led by
Mark Easter in the Natural Resource Ecology Laboratory. The software is stable and remains
accessible for use even when it is not funded for active development.
- LandPKS and CBP API are designed to be easily expanded and linked to new resources. There
are ongoing developments at WOCAT to make the API more open.
4. Ideas considered for the future:
- CBP will soon change how biomass additions or removals are calculated to add more
flexibility to specifying the amount or timing.
- LandPKS is adding modules in the near future for: Land Management, Soil Health, and Global
Soil Identification based on FAO information and general soil taxonomy. LandPKS is also
looking to add digital soils products such as from SoilGrids or more detailed datasets as
available by country.
- WOCAT is making improvements to their database to improve its searchability, improving
linkages to CBP, and is looking to link to Conservation International Trends.Earth tool.
Websites:




www.carbonbenefitsproject.org
https://landpotential.org/
https://www.wocat.net/en/

Access details: Register as a user for web access
Last tool update: in active development
Publications:


Batjes, Niels H. “Soil Organic Carbon Stocks under Native Vegetation – Revised Estimates for Use with
the Simple Assessment Option of the Carbon Benefits Project System.” Agriculture, Ecosystems &
Environment 142, no. 3 (August 1, 2011): 365–73. https://doi.org/10.1016/j.agee.2011.06.007.
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Kamoni, Peter T., and Patrick T. Gicheru. Managing Soil Organic Carbon for Multiple Benefits: The
Case of Africa. Edited by S. A. Banwart, E. Noellemeyer, and E. Milne. Vol. 71. Wallingford: Cabi
Publishing-C a B Int, 2015.
Wang, Yaolin, Chuanyan Zhao, Quanlin Ma, Yingke Li, Hujia Jing, Tao Sun, Eleanor Milne, et al.
“Carbon Benefits of Wolfberry Plantation on Secondary Saline Land in Jingtai Oasis, Gansu--A Case
Study on Application of the CBP Model.” Journal of Environmental Management 157 (July 1, 2015):
303–10. https://doi.org/10.1016/j.jenvman.2015.04.020.
Woolf, Dominic, Stefan Jirka, Eleanor Milne, Mark Easter, Stephen DeGloria, Dawit Solomon, and
Johannes Lehmann. “Climate Change Mitigation Potential of Ethiopia’s Productive Safety-Net
Program (PSNP),” 2015. https://ecommons.cornell.edu/handle/1813/41296.

Summary of CBP from World Bank Group 2018 report “Carbon Accounting
Tools for Sustainable Land Management”
Activities covered
Temperate crops, tropical crops, rice cultivation, grassland, livestock,
field trees/hedges/agroforestry, perennial production, forests,
wetlands. settlements
Time, data, and skill
High, low, and medium
requirements
Geographic zone
World, all climates
CBP model overview as written in 2018 report
Paragraph number in report Description
The CBP modeling tools were developed by CSU with several partners and were
45

46

47

released in March 2012. The tools are applicable to any land use/management project
and can be applied globally for ex ante and ex post analysis and project tracking. The
system has three options:
• The Simple Assessment (SA) is an online tool based on the IPCC method. It
requires users to choose land management information from prepopulated menus
and uses default IPCC factors.
• The Detailed Assessment (DA), also an online tool, is based on the IPCC method,
but it allows users to enter their own project-specific information and emission
factors (EFs).
• The Dynamic Modeling option, which is the Century Ecosystem Model linked to
a GIS, has to be downloaded from the web. Expertise in GIS and ecosystem
modeling is needed to use this option.
The SA and DA are designed to work on areas from a few hectares to approximately 10
million hectares. The Dynamic Modeling option has been used at the landscape to
subnational scale but can be applied at any scale if data are available. The CBP SA and
DA were specifically designed for project accounting in GEF projects. GEF projects
tend to be at landscape scale, often including multiple land uses, land management
systems, and smallholdings that can have a mix of livestock and cropping systems. The
CBP SA and DA were also specifically designed to deal with heterogeneous situations
where an overall GHG balance is required. This is achieved by allowing the user to
define multiple points or polygons in the system and then describe land cover, use, and
management for ‘baseline’ and ‘project’ scenarios. Furthermore, due to the landscape
scope of the tools, they can also work to operate at a transboundary level, targeting
projects and activities in more than one country.
In terms of relevance to smallholder farmer groups, the SA can be used with the sort of
activity data that a land management project is likely to have and, as an online tool,
only requires an Internet connection. Users choose land management options from
prepopulated lists. For the DA (also an online tool), users can build their own
crop/forest/grass management systems. Local datasets and measurements can be used
to improve estimates, so that costs and expertise associated with field sampling can
apply, although users are encouraged to use existing local data if available (for
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48

49

50

51

example, from journal publications and PhD thesis). Both the SA and the DA tools are
available in English, Spanish, French, Russian, Portuguese, and Chinese, with Amharic
to be added.
The toolkit covers all ecosystems classified in the IPCC GHG Inventory Methods for
AFOLU (IPCC 2006). It covers emissions of all three major GHGs (CO2, CH4, and
N2O) from all sources covered by the IPCC method and carbon stock changes
associated with all carbon pools. Non-land-use emissions are not dealt with.
The output of the assessment is a spatially explicit net GHG balance expressed in CO2
equivalents. The system produces a PDF summary report and detailed Excel file reports
that can be used in a GIS. Results are broken down by land use, land management,
climate region, soil type, source, and sub-source categories for each geographic area
that the user defines, in addition to giving a total for the entire area. Results are
therefore spatially explicit, allowing multiple land use and management situations
across heterogeneous landscapes to be analyzed at the same time. All results are
accompanied by an estimate of uncertainty made using the IPCC error propagation
method. In the DA, users can modify the model emission or carbon stock factors and
adjust the uncertainty associated with their own project-specific factors.
The tools are focused on use in mixed landscapes where net GHG accounting is
required for a range of land use and land management situations. They cover all the
land use categories given by the IPCC (forests, agroforestry, trees - outside of forests,
in settlements and savannas), croplands (including agroforestry integrated with
croplands and perennial/woody crops, such as tree fruits and nuts), grasslands, and
wetlands. Carbon stocks covered include SOC and above- and below-ground woody
biomass (litter and dead wood are not covered but are in the process of being added to
the tool).
The system can be used to address issues of leakage by defining additional ‘leakage’
polygons or points and adjusting the final total to account for emissions from these
areas. The CBP DA has the flexibility to be used in a way that is compatible with
regulatory markets and voluntary market standards. It has not yet been reviewed or
directly approved by any market or standard, but there are plans to do so under the
ongoing GEF project (SLM-CCMC).
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CCAFS-MOT
Name: Climate Change, Agriculture and Food Security (CCAFS) Mitigation Options Tool - CCAFS-MOT
Base organization: CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS)
Summary description: Simple, Excel-based tool with low to moderate data needs for quick, site-specific
GHG mitigation options, as well as changes in soil organic carbon (SOC) and estimates of agriculture
greenhouse gas emissions. CCAFS-MOT was developed in collaboration with the University of Aberdeen
and builds on work underlying the Cool Farm Tool. It is based on literature data, linking published
emissions factors at the highest possible level of regional specificity, currently organized mainly by
climate zone.
Current users: Climate change and agriculture decision-makers, project managers, researchers, and
educators. See Feliciano and MacSween (2018) for case studies of CCAFS-MOT use.
Suggested Use for Land Degradation Neutrality Activities: Exploratory tool, ideal to inform discussions
considering agricultural land use decision making for sustainable land management (SLM) and SOC
management. Prior to use in discussions, CCAFS-MOT should be checked for its representation of any
known SLM practices of interest. Updating the tool or adapting it for specific uses is relatively easy,
acceptable, and encouraged (contact developer Diana Feliciano/University of Aberdeen). The tool
should not be used for long-term monitoring.
Interview date: 2/4/19
Interviewee: Diana Feliciano
1. Spatial scaling: what is capacity for:
- Project-specific scale: Focal use. The user picks a country, which is then allocated to a
climate zone. The user picks a region, and regional factors from the IPCC and other literature
are used.
- Sub-national scale: This requires running point-level assessments at each of the relevant
areas within a sub-national area of interest and adding up the results
- National scale: Possible but laborious
- Integration across scales: Needs to be done manually
2. Interlinkages to specific programs or initiatives:
- Builds on and was inspired by the Cool Farm Tool, but simplified so easier to use and more
accessible (no registration needed)
3. Summary of software infrastructure and development community
- Made in Excel to use software that is stable and simple
- Access to download CCAFS-MOT is maintained by the CCAFS Research Flagship on Low
Emissions Development, giving a stable online platform to keep the tool available.
- At the moment, updates and bug fixes are done by Diana Feliciano and Sylvia Vetter, coauthor of her 2017 paper, as they are suggested or found by users, as funding is not
available for more substantial development work. University of Aberdeen is the institutional
research partner.
4. Summary of accessibility:
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-

Published under creative commons, with license to adapt and change.
Process to unhide, unlock datasheet, and update emissions factors can be explained by
Diana Feliciano and Sylvia Vetter.
5. Ideas considered for the future
- Further developing information on co-benefits and costs of practices and additional
mitigation options, for example in relation to water and soil security (working paper on this
topic was published at https://cgspace.cgiar.org/handle/10568/98430 ).
- Inputting equations into GIS to be able to use spatial soil and climate data and undertake
calculations at larger scales.
- On-line interactive tool
- Better integrate with existing tools, especially the Cool Farm Tool
Website: https://ccafs.cgiar.org/mitigation-options-tool-agriculture
Access details: Contact administrator Julianna White (CCAFS- julianna.m.white@uvm.edu) or researcher
Diana Feliciano (University of Aberdeen- diana.feliciano@abdn.ac.uk) for link to download
Funding/Agencies affiliates: University of Aberdeen, CGIAR Trust Fund and bi-lateral donors, USAID,
USDA
Last tool update: October 2018 (online)
Publications:







MacSween, Kirsten, and Diana Feliciano. “Comparison of Online Greenhouse Gas Accounting Tools
for Agriculture,” December 2018. https://cgspace.cgiar.org/handle/10568/98869.
MacSween, Kirsten, and Diana Feliciano. “Co-Benefits of Mitigation Options in the CCAFSMitigation Options Tool (CCAFS-MOT).” Working Paper. CGIAR Research Program on Climate
Change, Agriculture and Food Security (CCAFS), December 3, 2018.
https://cgspace.cgiar.org/handle/10568/98430.
Feliciano, Diana, Dali Rani Nayak, Sylvia Helga Vetter, and Jon Hillier. “CCAFS-MOT - A Tool for
Farmers, Extension Services and Policy-Advisors to Identify Mitigation Options for Agriculture.”
Agricultural Systems 154 (June 1, 2017): 100–111. https://doi.org/10.1016/j.agsy.2017.03.006.
Feliciano, Diana, and Kirsten MacSween. “Using the Mitigation Options Tool (CCAFS-MOT): Case
Studies,” December 2018. https://cgspace.cgiar.org/handle/10568/98870.

Summary of CCAFS-MOT from World Bank Group 2018 report “Carbon
Accounting Tools for Sustainable Land Management”
Activities covered
Temperate crops, tropical crops, rice cultivation, grassland, livestock,
field trees/hedges/agroforestry, perennial production
Time, data, and skill
Low, low, and low
requirements
Geographic zone
World, all climates
CCAFS-MOT model overview as written in 2018 report
Paragraph number in report Description
74 The CCAFS-MOT was developed by the University of Aberdeen and the CGIAR

Research Program on CCAFS, with support from USAID and the U.S. Department of

12

75

76

Agriculture, to provide fast and accessible information on mitigation options for
agriculture. The tool suggests mitigation options that are well suited to the production
system, soils, and climatic conditions of the farm. The suggestions are based on
empirical models and data from over a dozen different research studies.
As an Excel-based tool, the CCAFS-MOT brings together several empirical models to
estimate GHG emissions in rice, cropland, and livestock systems and to provide
information about the most effective mitigation options. The tool allows for
management-relevant GHG assessments to be made with relatively little effort and the
estimation of GHG emissions from various crops (for example, barley, maize, and
sugarcane), crop groups (for example, vegetables and legumes), and livestock
production in different regions.
The tool is intended as a decision-support tool for policy advisers and extension
services around the world and is widely contextualized, promoted, and disseminated,
enabling national decision makers to prioritize low-emission initiatives. The outputs of
the tool are estimates of emissions in terms of total GHG emitted in kilograms of
CO equivalent per hectare (kg CO eq per ha) and in terms of GHG intensity, that is, kg
2

2

of CO equivalent per unit of product (kg CO eq per unit). Users choose management
2

77

2

practices. The aim of the tool is to accommodate a range of users from an introductory
to an advanced level, depending on objectives and issues such as time, existing
knowledge, or data available.
Leakage and permanence are not addressed. The tool calculates the GHG emissions
(emissions per hectare and per yield) due to current management practices and
provides a ranked list of different management options to reduce emissions. The
options are ranked by emissions estimates (total GHGs emitted in kilograms of
12

CO eq per hectare and in terms of GHG emissions intensity), which helps compare
2

the potential impact of each option.
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CFT
Name: Cool Farm Tool
Base organization: Cool Farm Alliance
Summary description: stable, web-based tool with strongly advancing development from academic and
industry partnerships in the Cool Farm Alliance. CFT is designed to support more sustainable farm
management at the individual field or crop level through calculations of greenhouse gas, water (global
for 25 main crops), and biodiversity (temperate forest only) impacts with different management
practices. It also has a strong commercial focus, looking to support crop-level improvements that lower
the negative impacts of the resulting products.
Current Users: CFT is free for use and requires a fee for membership and enhanced software features
such as data aggregation, unlimited assessments (membership fees range from £1250 – £10,000 per
year, or £3000 for an individual project). Industry members use CFT to reduce GHG emissions in their
product supply chains. Individual land managers or project managers use CFT to evaluate GHG, water,
and biodiversity with management practices at a site or set of sites.
Suggested Use for Land Degradation Neutrality Activities: The free version of the tool is a good
resource to explore potential for SLM technologies that maximize multiple benefits in specific locations,
once locations and potential SLM technology options have been identified for LDN (after LDN
assessment, as a component of selecting LDN interventions). CFT is focused on assessing specific fields
or whole farms (by summing the performance of each crop on a farm), and provides the ability to
explore ‘what if’ scenarios to optimize benefits. Local datasets cannot currently be input directly by the
user, although this capacity may be added soon. Local datasets can be integrated into Cool Farm
calculations by contacting developers and discussing options. CFT is under review for carbon crediting by
Gold Standard and Plan Vivo. If there is potential to link LDN activities to industry partners, CFT would be
a good resource to support collaborative decision making and implementation.
Interview date: 2/11/19
Interviewee: Daniella Malin
1. Spatial scaling: what is capacity for:
- Project-specific scale: Focal use, at the scale of an individual field or farm
- Sub-national scale: Possible, by inputting sufficient number of locations across an area
- National scale: Possible but laborious, not recommended.
- Integration across scales: Needs to be done manually
2. Interlinkages to specific programs or initiatives:
- Gold Standard Foundation has indicated readiness to approve once software functionality is
added to enable users to use their own emission factors or site specific information when
they have it. CFT has been used to support informal carbon initiatives with commercial
partners.
3. Summary of software infrastructure and development community
- The Cool Farm Alliance is a community interest company that administers CFT directly,
commissioning development and maintenance from a software firm.
14

4. Summary of accessibility:
- API is included as a part of member access, and software development group would need to
be approached for any questions.
5. Ideas considered for the future
- Ongoing developments on rice, soil carbon, nitrous oxide emissions estimates, feed emission
factors
- Known gaps in practices like controlled trafficking that are known to control compaction and
show evidence of GHG benefits, but are not well represented by models of GHG emissions.
- Academic research for CFT gets designed into a method that gets added into the program,
translating known science into new CFT capacity.
- Considering incorporating soil carbon modeling from SHAMBA
Website: https://coolfarmtool.org/
Access details: register as a user for free, or pay a membership fee for additional services
Funding/Agencies affiliates: Primarily funded by membership fees. The Cool Farm Alliance includes 50
organizations and academic partners. Industry/academic partnerships have been built through Cool
Farm Alliance Innovation Hub (https://coolfarmtool.org/research/innovation-hub/) leading to grants
that fund scientific development and eventual rollout of new modules in CFT. Academic partners include
University of Aberdeen, University of East Anglia, University of Oxford, University of Cambridge, GFZ
German Research Centre for Geosciences, and Wageningen University & Research
Last tool update: under active development
Summary of CFT from World Bank Group 2018 report “Carbon Accounting Tools for Sustainable
Land Management”
Activities covered
Temperate crops, tropical crops, rice cultivation, livestock, field
trees/hedges/agroforestry, perennial production
Time, data, and skill
Medium, low, and low
requirements
Geographic zone
World, all climates
CFT model overview as written in 2018 report
Paragraph number in report Description
The CFT was developed to be a decision support tool for farmers to help them gain a
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better understanding of the sources and sinks of agricultural GHGs in their production
practices. The main emphasis of the tool is on arable land, although livestock and
woody perennial crops are included. The intended users of the tool are multinational or
national food and beverage companies, farmers, cooperatives, and development and
other organizations that work with farmers. The tool was developed by Unilever, the
University of Aberdeen, and the Sustainable Food Laboratory. The first version was
released in early 2010, with subsequent versions released in early 2011 and a new
version in May 2012. The tool is Excel based and uses standardized software available
in most countries with an accompanying online questionnaire available in English and
Spanish. The tool itself is available only in English, although there are plans to make it
available in more languages, starting with Spanish.
The tool has global applicability because it uses equations, either based on
modifications of the IPCC approach or on other sources in the literature (Hillier et al.
2011). It comprises many sub-models dealing with arable crops, woody perennial
crops, livestock and LUC to or from grassland, arable land, and forest. GHG emissions
include CO2, CH4, and N2O resulting from soil disturbance, fertilizer use, resident
nitrogen, crop residue management, pesticide use, livestock production, and LUC.
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Additionally, the tool covers carbon stock changes in soil and biomass resulting from
management changes. Emissions from on-site electricity use, fertilizer and pesticide
production, and transport (for inputs and of the final product) are also included. The
output of net GHG emissions is calculated in CO2eq in tables, graphs, and charts,
broken down by emissions sources and sinks.
The output is not spatially explicit, as it is for individual agricultural products. The tool
does not assess uncertainty and the authors state that the tool is not intended as a carbon
market access mechanism, but it can provide a screen for carbon market opportunities
because it can be used to run ‘what if’ scenarios.
Leakage and permanence is only addressed in relation to above-ground tree and nontree biomass. Although the tool was originally designed to be used for individual
products, it can be used at other scales if the details of all the products produced on
those scales are known.
Currently a web-based version of the tool with software integration with other farm
management software and sustainability platforms used by private companies,
commercial service providers, and public interest organizations.
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EX-ACT
Name: EX-Ante Carbon balance Tool
Base organization: Food and Agriculture Organization of the UN
Summary description: Stable, excel-based tool using IPCC emissions factors to estimate the impacts of
agriculture and forestry development projects. Derivative tools, such as the EX-ACT MRV tool and the
EX-ACT tool for value chains support additional analyses for small-scale development project as well as
social and economic impacts associated with food value chains and their carbon footprints.
Current Users: EX-ACT is used directly by trained program officers and consultants, but supports
analyses that add to discussion of development projects with ministries and development agencies.

Figure 1. Over 70 countries with EX-ACT appraisals (left panel) and 61 countries where EX-ACT training has taken
place (right panel)

Suggested Use for Land Degradation Neutrality Activities: EX-ACT is easy to download and use. It is well
suited for use associated with Investment projects by National institutions, development agencies and
organizations, particularly those that already engage with EX-ACT, as a component of choosing
degradation interventions that connects with Climate Smart Agriculture. It is not suggested for longer
term monitoring or assessment of LDN achievement. EX-ACT has been used extensively in carbon impact
appraisal around the world and provides resources to guide users to better understand its application
on projects www.fao.org/fileadmin/templates/ex_act/pdf/EX-ACT_quick_guidance.pdf . An E-learning
course is also available http://www.fao.org/tc/exact/user-guidelines/e-learning/en/
The EX-ACT version for value chain analysis could be of interest in appraising larger sub-national
rehabilitation investments within value chain upgrading strategies http://www.fao.org/tc/exact/ex-acttool-for-value-chains/en/ . Applications are also available for policy analysis
(http://www.fao.org/tc/exact/ex-act-applications/on-policies/en/). EX-ACT is active in completing
training activities around the world, which can support capacity building for its use.
As a note, in many respects EX-ACT and CBP are comparable in their carbon assessments. Both are
based on a baseline of IPCC emissions factors, both allow updating of information to IPCC Tier 2
analyses. In the World Bank Group (2018) report both tools tended to perform comparably except
where there were large differences in how inputs and investments were valued, in which case EX-ACT
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tended to consider components that were not considered in CBP. Use of one or the other will depend on
the needs and supporting agencies for which the analyses are being completed.
Interview date: 2/13/19
Interviewee: Louis Bockel
1. Spatial scaling: what is capacity for:
- Project-specific scale: Course for site-level analysis in terms of soils but can input your own
emission factors to make more specific. EX-ACT MRV tool may be more appropriate for
small-scale development projects.
- Sub-national scale: Focal scale for many projects, using development information and
financial assessments
- National scale: Focal scale for some projects, using development information and financial
assessments
- Integration across scales: manually
2. Interlinkages to specific programs or initiatives:
- EX-ACT is used in 80 countries, systematically used for projects through World Bank, GEF,
IFAD, with GCF currently used often but not systematically. Training was provided to the
Africa Development Bank. Connections with USAID food security program and CCAFS –
CGAIR
- The EX-ACT MRV tool came out of interest in developing a new tool to target smaller
investment, which included modules assessing climate resilience that have been added as a
module for MRV but not in the main EX-ACT tool yet. The MRV version also has a module for
proxy factors of biodiversity. This is integrated into EX-ACT pilot version but not completely
reviewed and available yet.
- “EX-ACT tool for value chains” was also derived and includes assessments not yet integrated
into the main EX-ACT tool, assessing social and economic impacts with carbon footprint,
social in terms of gender, economic in terms of value added.
3. Summary of software infrastructure and development community
EX-ACT development is based at FAO with a small team (~4) developers as well as
decentralized experts or consultants in Accra, New York and a network of focal points in
other Organizations (World Bank, IFAD, AFD…)
4. Summary of accessibility:
- EX-ACT can be extensively updated with IPCC Tier 2 values to become specific to use within
an individual nation or area. Some parts of the tool are password protected and would need
coordination with EX-ACT developers to update.
5. Ideas considered for the future
Will need to do a big restructuring of the tool in the next year to adjust to changes in IPCC
approaches.
Website: http://www.fao.org/tc/exact/ex-act-home/en/
Access details: EX-ACT or related excel-based tools (EX-ACT for value chains, MRG-GHG) and instructions
can be downloaded from the website
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Funding/Agencies affiliates: Many partnerships to upgrade EX-ACT and support pilot use (2010-2012)
and progressive upscaling (2013-2019), for example in partnership with the World Bank and IFAD. In
2012, 27 International Finance institutions (IFI) have signed a framework agreement on a harmonized
approach to project-level greenhouse gas (GHG) accounting. Such agreement did stimulate EX-ACT
development and use. In 2014, World Bank and the French Development Agency elected EX-ACT as a
suitable tool for Agriculture and Forestry projects. They were soon followed by IFAD, GEF, GCF and a
series of donor partnerships (USAID, BERD, AfDB, ADB).
Last tool update: January, 2019. EX-ACT receives updates 2 – 3 times per year
Publications:











Akrofi-Atitianti, Felix, Chinwe Ifejika Speranza, Louis Bockel, and Richard Asare. “Assessing Climate
Smart Agriculture and Its Determinants of Practice in Ghana: A Case of the Cocoa Production System.”
Land 7, no. 1 (March 2018): 30. https://doi.org/10.3390/land7010030.
Srinivasa Rao, Ch., V. Girija Veni, J.v.n.s. Prasad, K.l. Sharma, Ch. Chandrasekhar, P.p. Rohilla, and Y.v.
Singh. “Improving Carbon Balance with Climate-Resilient Management Practices in Tropical AgroEcosystems of Western India.” Carbon Management 8, no. 2 (April 2017): 175–90.
https://doi.org/10.1080/17583004.2017.1309202.
Srinivasarao, Ch., Y. Sudha Rani, V. Girija Veni, K. Sharma, G. Maruthi Sankar, J. Prasad, Y. Prasad, and
K. Sahrawat. “Assessing Village-Level Carbon Balance Due to Greenhouse Gas Mitigation
Interventions Using EX-ACT Model.” International Journal of Environmental Science & Technology
(IJEST) 13, no. 1 (January 2016): 97–112. https://doi.org/10.1007/s13762-015-0788-z.
Branca, Giacomo, Leslie Lipper, and Alessandro Sorrentino. “Cost-Effectiveness of Climate-Related
Agricultural Investments in Developing Countries: A Case Study.” New Medit: Mediterranean Journal
of Economics, Agriculture and Environment 14, no. 2 (June 2015): 4–12.
Branca, Giacomo, Helga Hissa, Mara Cristina Benez, Katia Medeiros, Leslie Lipper, Marianne Tinlot,
Louis Bockel, and Martial Bernoux. “Capturing Synergies between Rural Development and Agricultural
Mitigation in Brazil.” Land Use Policy 30, no. 1 (January 1, 2013): 507–18.
https://doi.org/10.1016/j.landusepol.2012.04.021.
Bernoux, Martial, Giacomo Branca, Aude Carro, Leslie Lipper, Garry Smith, and Louis Bockel. “Ex-Ante
Greenhouse Gas Balance of Agriculture and Forestry Development Programs.” Scientia Agricola 67,
no. 1 (February 2010): 31–40. https://doi.org/10.1590/S0103-90162010000100005.
Summary of EX-ACT from World Bank Group 2018 report “Carbon
Accounting Tools for Sustainable Land Management”
Activities covered
Temperate crops, tropical crops, rice cultivation, grassland, livestock,
field trees/hedges/agroforestry, perennial production, forests,
wetlands, settlements, other lands
Time, data, and skill
Medium, low, and medium
requirements
Geographic zone
World, all climates
EX-ACT model overview as written in 2018 report
Paragraph number in report Description
EX-ACT was developed by the FAO to provide anyone developing agriculture and
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forestry projects (more particularly, program officers, funding agencies, and ministries)
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with a tool to estimate the impact of projects on GHG emissions and carbon
sequestration (Bernoux et al. 2010). The tool consists of an Excel file and is free to
download from the FAO website.
The tool was developed using the IPCC Guidelines for National Greenhouse Gas
Inventories (IPCC 2006) in conjunction with other methodologies and reviews of
default coefficients (Lal 2006; Smith et al. 2008). This makes the tool globally
applicable. It assesses the impact of agriculture and forestry activities on carbon stock
changes per unit of land and CH4 and N2O emissions in tCO2eq per hectare per year.
The tool covers all GHG emissions linked with LULUCF activities covered by the 2006
IPCC Guidelines (IPCC 2006) plus some additional sources.
EX-ACT is applicable to development projects in the areas of crop management, SLM,
agroforestry, grassland restoration, production intensification, and livestock
management. The tool covers the following sources and activities:
• Deforestation/afforestation/reforestation
• Annual and perennial cropland management
• Flooded rice management practices
• Livestock and dairy (enteric CH4 and CH4 from manure)
• Nutrient management (liming, fertilizers, pesticides, and herbicides)
• Energy consumption inputs and farm machinery (electricity and fuel)
Furthermore, the tool covers emissions associated with carbon stock changes during
land use conversion; biomass or residue burning; flooded rice cultivation; organic soils;
livestock production; and inputs of lime, fertilizer, and manure. The tool also provides
comprehensive coverage of non-land-use emissions associated with agriculture, such as
those from the production, transport, storage, and transfer of agricultural chemicals and
emissions from energy use and infrastructure (electricity and fuel consumption
associated with buildings and irrigation system construction and maintenance).
The output is not spatially explicit, but it provides a carbon balance resulting from
project activities (for example, what would happen above a baseline scenario). This is
accompanied by a rough estimate of uncertainty (rounded up to the nearest 10 percent),
which is calculated using the method given in the IPCC 2006 Guidance (IPCC 2006).
Issues of leakage are not addressed specifically, but they could be addressed by
adjusting input information. Permanence is not addressed, but the uncertainty results
could be used to highlight categories where problems of permanence might arise. No
analysis of social or economic impacts is included, although the tool output has been
used to feed into an economic analysis using the Marginal Abatement Cost Curves
(Bockel et al. 2012). Tier 1 EFs are supplied, with the option for users to input their
own data. Overall, the tool requires a fair amount of detailed information.
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GeOC
Name: Global Geo-informatics Options by Context
Base organization: Consultative Group on International Agricultural Research (CGIAR)- International
Center for Agricultural Research in the Dry Areas (ICARDA) (http://www.icarda.org/), in partnership with
IMMAP (https://immap.org/)
Summary description: A web-based geo-informatics tool for defining sustainable land management
(SLM) options by social-ecological context, supporting integration from project-specific up to subnational, national, and global scales. GeOC integrates (1) web-based GIS with spatial data on biophysical
and economic drivers of SLM adoptions and performance, productivity-based indicators of land
degradation (LD) with (2) standardized, whole-system SLM data for supporting better targeting and
prioritization in SLM interventions as well as scaling up successful site-specific SLM options. The current
degradation indicators are inter-annual trends in Net Primary Productivity (NPP), human appropriation
of NPP (HANPP) and NPP gap. Maps of global hotspots of convergent LD and poverty have been
incorporated, thereby enabling stakeholders (including policy-makers) in Land Degradation Neutrality
(LDN) to prioritize and target specific geographic areas. GeOC can provide stakeholders/projects and
programs with plausible, robust means to extrapolate and evaluate potential SLM options across scales,
in an open platform that supports docking multi-disciplinary projects into an integrated social-ecological
context.
Current users: LDN-related projects in Northern, Eastern and Western Africa (funded by BMZ/GIZ, IFAD,
EU and CGIAR), which use the tool for their R&D activities in relation with LDN; public viewers of
YouTube instructional video (https://www.youtube.com/watch?v=NLpd9vY21CA).
Suggested Use for Land Degradation Neutrality Activities: GeOC has the potential to be an important
support of LDN planning and implementation in places where web access is consistent and relatively
strong. GeOC uses data on LD and SLM and drivers of these processes which have been given by other
studies rather than generate them by the tool itself. Thus, GeOC is a KNOWLEDGE INTEGRATION TOOL,
meaning that it does not use inference and is only as good as the quality of knowledge that has been
input into the system. Thus, GeOC is a good target for software development in a nation-specific
context. The tool does not currently include SOC as an index but the tool design is open to add available
SOC data. The current map of NPP-based hotspot areas can support effective consideration of (1) SLM
for areas that have not yet been priorities for current SOC monitoring, or (2) start SOC monitoring that
has not yet occurred in areas of NPP declines. GeOC may include multi-criteria scores for impacts of SLM
on soil quality and ecosystem health in the future.
Interview date: 2/19/19
Interviewee: Quang Bao Le (Agricultural Livelihood Systems Expert, ICARDA)
1. Spatial scaling: what is capacity for:
- Project-specific scale: site-specific SLM practices can be mapped into particular social and
ecological context domains, and the tool users can find a wider maps of context similarity in
which the SLM practices can be potentially adopted and performed.
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2.

3.

4.

5.

Sub-national scale: technology-specific applications can be explored over different subnational contexts, either as an overview or to synthesize impacts of technologies across
contexts
- National scale: restrict spatial boundary to country of interest and activate only national
datasets. Quality of data will vary.
- Integration across scales: Focus of how GeOC is designed
Interlinkages to specific programs or initiatives:
- Horizon 2020 invited GeOC to be involved. In discussions with WOCAT secretariat to more
formally link to system but this is not yet funded. WOCAT standardized descriptions of SLM
are used in GeOC.
Summary of software infrastructure and development community:
- GeOC software, datasets and server for analyses are hosted through ICARDA. Up to this
point GeOC development has been supported by small grants.
Summary of accessibility:
- All datasets currently included in GeOC can be downloaded, to support researchers
interested in using the data.
Ideas considered for the future:
- In 2019 a template for standardized description of Sustainable Livestock Management (SLiM)
will be added, funded by CGIAR Research Program on Livestock Agri-Food Systems, with data
obtained for Ethiopia and Kenya.
- GeOC can be modified to be more directly useful for LDN evaluation at the national scale and
facilitate participatory development. Ideally this would involve measuring gaps between
current LD and LDN targets at a national level, and supporting the participatory
development of spatially-explicit pathways to achieve targets. This could also include
spatially explicit scenarios to see what areas are most cost-effective, and feasible for
regional or sub-national LDN project implementation and what contribution regional/subnational projects could make towards national level LDN achievement.
- An offline version of GeOC is needed to make it useful in areas without strong internet
connections. Due to the inclusion of large-size GIS data, the use of the current online GeOC
tool requires good internet connection. Where internet is poor or not working, there would
be extensive wait times for GeOC analyses to be completed, or GeOC could not be accessible.

Websites and access details:
The GeOC tool is integrated to the CGIAR Monitoring, Evaluation and Learning (MEL) platform
(https://mel.cgiar.org/). Any respective users can register to open a user account of MEL, and from
there can access the GeOC tool. In the window of MEL, the GeOC tab appears on the upper right corner.
By clicking on the GeOC tab, a drop-down list will appear containing Approval, Visualization and
Submission links.



Approval link (https://mel.cgiar.org/slm/approval): This is accessible only for GeOC administrators
who handle the review process of submitted SLM data.
Visualization link (https://mel.cgiar.org/slm/visualization): This is the WebGIS sub-tool of the
GeOC, in which registered users can browse GIS data, perform different actions - e.g. query SLM
options by a specified context (using provided contextual similarity domains, or user-defined
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contexts), map the areas of socio-ecological context across the globe that is similar with the context
at a site of considered SLM – and see the related statistics and graphic summaries.
Submission link (https://mel.cgiar.org/slm/index): This is the SLM template sub-tool of the GeOC.
It allows registered users to upload SLM data in linking with the WebGIS sub-tool for mapping the
SLM implementation area, extracting GIS data from WebGIS database to fill many attributes in the
SLM template.

Introductory and small tutorial videos (YouTube): https://www.youtube.com/watch?v=NLpd9vY21CA
Funding/Agencies affiliates: CRP Dryland Systems (2016), Small grant from GIZ/BMZ (2017), subprojects from projects funded by EC, IFAD (2018 to present).
Last tool update: middle of 2018
Publications:






Le, Q.B., Thomas, R., Bonaiuti, E. (2017). Global Geo-informatics Options by Context (GeOC) Tool
for Supporting Better Targeting and Scaling-out of Sustainable Land Management: Designing the
System and Use Cases. Amman, Jordan: The International Center for Agriculture Research in the
Dry Areas (ICARDA). DOI: http://dx.doi.org/20.500.11766/7358
Thomas, R.J., Le, Q.B., Bonaiuti, E., Graziano, V. (2018) Impact Evaluation of SLM Options to
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International Center for Agriculture Research in the Dry Areas (ICARDA). DOI:
http://dx.doi.org/20.500.11766/7958
Jaspe, J., Ayyash, B., Diwediga, B. Hamdan, M. Fradi, F., Graziano, V. El-Shamaa, K., Omari, J. Le,
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Installation Guide for Programmers. Amman, Jordan: iMMAP and ICARDA. DOI:
http://dx.doi.org/20.500.11766/7490
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Trends.Earth
Name: Trends.Earth
Base organization: Conservation International
Summary description: Trends.Earth is designed to monitor land degradation at national scales
specifically to contribute to SDG 15.3: “By 2030, combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and strive to achieve a land degradationneutral world.” Trends.Earth is targeted towards national reporting on LCC, NPP, and SOC indicators for
SDG 15.3.1, or the “proportion of land that is degraded over total land area”. Users can complete
analyses using default global datasets or input their own at a higher level of resolution, at national or
sub-national scales. Trends.Earth estimates SOC changes using an IPCC Tier 1 approach.
Current users: Trends.Earth currently has over 1,400 active users. Trainings have been conducted
extensively to support Trends.Earth use around the globe. This includes in support of 4 initial pilot
projects in Africa, as well as in collaboration with the UNCCD to assist LDN signatories with reporting,
and in collaboration with other agencies (e.g. NASA) to develop and deliver webinar series. Trends.Earth
is used internally by Conservation International as a component of project activities. It has been used by
30+ countries for LDN reporting. It has also started to be used by researchers, for example in Argentina
and South Africa, as a component of research activities.
Suggested Use for Land Degradation Neutrality Activities: Trends.Earth is most useful for national and
sub national-scale monitoring and reporting. Currently it does not directly support the input of SLM
information and so it cannot be used to explore the potential impacts of SLM interventions. However,
Trends.Earth is establishing linkages to LandPKS and WOCAT to support the input and use of
management information.
Interview date: 3/7/19
Interviewees: Alex Zvoleff, Mariano González-Roglich
1. Spatial scaling: what is capacity for:
- Project-specific scale: not recommended
- Sub-national scale: can use either default global datasets or input polygon of datasets at a
finer resolution for the area of interest
- National scale: focus of design, using either default global datasets or inputs of national
datasets
- Integration across scales: manual
2. Interlinkages to specific programs or initiatives:
- Major driving forces behind Trends.Earth development were UNCCD, for reporting, and NASA
and other data providers for the input and use of different spatial datasets. Currently there is
development of work on building linkages to LandPKS to collect fine scale land use and land
cover information, as well as to WOCAT to deal with land management information.
3. Summary of software infrastructure and development community:
- Software is hosted and maintained by Conservation International, and is developed by three
CI employees (two of which where interviewees).
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4. Summary of accessibility:
- Trends.Earth datasets and code are fully open access/open source and accessible through
Github, with the exception of its use of Google Earth Engine which is not open access.
5. Ideas considered for the future:
- In addition to building linkages to LandPKS and WOCAT, current development is focused on
changing the productivity indicator spatial resolution of 250m to a 30m resolution to support
finer spatial scale analyses. Investments have also been made to add datasets for socioeconomic and climate variables as they relate to drought vulnerability.
- Longer term, there is interest in developing a decision support tool to link LDN targets to LD
analysis to inform priority areas for LDN planning.
Website: https://trends.earth
Access details: register for free with an e-mail address. Step-by-step guides instructs uses of different
modules and functions.
Funding/Agencies affiliates: GEF and Conservational International have provided primary funding for
development and maintenance. In partnership with Lund University, and the National Aeronautics and
Space Administration (NASA)
Last tool update: ongoing, with periodic official releases
Publications:
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