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OBJECTIVES

Dynamic socio-economic and climatic circumstances have resulted in abandoned farmlands
worldwide, and climate change and population growth will alter where this occurs and what the
repercussions will be for people and the environment. Natural or assisted recovery of abandoned
farmlands to natural areas can provide habitat for biodiversity, combat climate change, and support
human well-being. Science-based recommendations to conservation investments and policy can
influence where agricultural abandonment occurs, and therefore its social and environmental impacts.
Conservation International (Cl) supports research that sets global conservation priorities and develops
solutions that mobilize long-term investments.

This project will support Conservation International in setting global priorities for conservation
investments by completing the following objectives:

1. Examine projected abandoned agricultural lands globally under different future scenarios to
determine biodiversity, carbon, and human impacts of projected abandonment.

2. Analyze where strategic use of abandoned lands could occur in the Neotropics for highest
benefits to biodiversity, carbon, and human well-being while meeting food demand.

3. Identify mismatches among results from objectives 1 and 2 to evaluate policy options to close
the gap between projected and optimal areas for agricultural abandonment.

SIGNIFICANCE

Twenty-first century climate change and human population growth will add complexity to biodiversity
conservation and sustainable land use planning. Growing food demand and a changing climate are
likely to drive large-scale land use change, altering the distribution of land used for agriculture.
Depending on the social, economic, and physical environments, these shifts can take several courses
(Stoate et al., 2009). Intensification or expansion can occur in more economically or climatically
productive areas, whereas less productive areas can result in abandonment, freeing land for
restoration to natural ecosystems or other climate change mitigation strategies (Yang et al., 2020).

Conservation, restoration, and improved management actions, or ‘natural climate solutions’, can
increase carbon storage and avoid greenhouse gas emissions on agricultural and natural lands
(Griscom et al., 2017). Conservation International, a global nonprofit, uses natural climate solutions to
protect and restore ecosystems that prevent catastrophic impacts from climate change. This
proposed project will directly support the UCSB-CI Climate Solutions Collaborative project, Spatial
Planning for Area Conservation, Land Use, and Energy in Response to Climate Change. This project
aims to identify where strategic allocation of land for area-based conservation, agriculture, and energy
can support humans and biodiversity under climate change. Understanding where agricultural
abandonment will occur and where it will overlap with areas of high environmental and social
importance can meaningfully support conservation and land use planning, and Cl will socialize results
with national-level planners to support programmatic decision-making.

BACKGROUND

Mitigating global temperature rise is necessary to avoid catastrophic impacts (IPCC, 2021), and most
nations have pledged to take necessary actions to limit temperature increases below 2°C. Natural
climate solutions can provide over a third of the cost-effective climate mitigation needed to stabilize
warming below this threshold with reforestation of disturbed landscapes representing by far the
greatest potential contribution to mitigation (Griscom et al., 2017). Since 2003, agricultural
abandonment or conversion has affected over 100 million hectares globally (Potapov, 2022), and
these lands taken out of production provide potential valuable space for reforestation or restoration to
a natural state. Abandoned agricultural lands that are managed for conservation can reduce extinction
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risk across many thousands of species and ensure a continued or renewed flow of vital ecosystem
services, without sacrificing the space required to sustainably support a growing population.

Agricultural abandonment is a global phenomenon and assessing the biodiversity and climate-
mitigation benefits of abandonment at that scale can provide guidance for globalized decision-
making, inform international- and national-level goals, and provide broader context for local planning
(Chaplin-Kramer et al., 2019). However, to date, research has primarily focused on the negative
repercussions of agricultural expansion rather than the opportunity for environmental benefits from
strategic use of abandoned lands. Molotoks et al., 2018 examined projections of future cropland
expansion and the impact on biodiversity and carbon storage, but a complementary analysis has not
been completed for projections of agricultural abandonment.

Similarly, an analysis of which lands may be strategically abandoned to maximize co-benefits for
biodiversity, carbon, and people has not been completed. The Neotropical region stands out in its
abundance of carbon (Noon et al., 2021), biodiversity (Jenkins et al., 2013), and nature-dependent
people (Fedele et al., 2021), making it a high priority for conservation (Jung et al., 2021) and
restoration (Strassberg et al., 2020). Further, rapid agricultural expansion and deforestation have
made the Neotropics an active area of dynamic land cover change (Song et al., 2018; Feng et al,,
2021), which may worsen with climate change (Hannah et al., 2020). These factors combine to make
the region ideal for identification of strategic abandonment.

EQUITY

Conservation International’s mission is to support societies to responsibly and sustainably care for
nature for the well-being of humanity. Agricultural abandonment has both social and environmental
drivers and impacts (Beilin et al., 2014), which can include significant ramifications for rural
communities and workers whose economic or cultural livelihoods are dependent on farming systems.
This project addresses environmental justice by explicitly including human well-being in the analyses,
with consideration of data on human vulnerability, exposure, and benefits from nature’s contributions.
By not only considering impacts to biodiversity and carbon when prioritizing areas to dedicate
resources, but also communities, we aim to inspire inclusive and equitable conservation solutions.

DATA

The following are publicly available global spatial datasets that this project could utilize.
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Cropland extent and change (Potapov et al., 2022). Other options for current global cropland
include Lu et al., 2020 and Tuanmu & Jetz, 2014.

Cropland projections (Cao et al., 2021). Spatial data under future scenarios. Other options
include M Chen et al., 2020, and G Chen et al., 2020.

Yield gaps (Mueller et al., 2012). Considering spatially explicit yield gaps will be necessary in
determining how to meet global food demand.

Species ranges. The IUCN Red List of Threatened Species contains spatial data for over
100,000 species, including mammals, birds, amphibians, reptiles, fishes, and plants.
Species-level climate change projections. Spatial data from the Cl project, Spatial Planning for
Area Conservation in Response to Climate Change (SPARC).

Key Biodiversity Areas (IUCN, 2016). Sites of global significance for conservation of threatened
and range-restricted species in terrestrial, freshwater, and marine ecosystems.

Biodiversity hotspots (Myers et al., 2000). Highly modified areas with exceptional concentrations
of endemic species.

Manageable and irrecoverable carbon (Noon et al., 2021). Carbon whose management is under
human purview and that which, if lost, could not be recovered by 2050.


https://glad.umd.edu/dataset/croplands
https://essd.copernicus.org/articles/13/5403/2021/
http://www.earthstat.org/yield-gaps-climate-bins-major-crops/
https://www.iucnredlist.org/resources/spatial-data-download
http://www.sparc-website.org/
https://www.keybiodiversityareas.org/
https://www.conservation.org/priorities/biodiversity-hotspots
https://www.nature.com/articles/s41893-021-00803-6
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e Nature’s contributions to people. Chaplin-Kramer et al., 2019 and Chaplin-Kramer et al., 2022
model ecosystem services such as water quality regulation and crop pollination.

e Vulnerability indices. Indices and data are to be determined by students, but could include
WorldBank rates of employment in agriculture, WorldBank rates of secondary school
completion, and/or other livelihood and vulnerability variables on ClI’s Resilience Atlas.

e Dust. Abandoned agricultural areas can negatively impact air quality by producing airborne dust.

\ Satellite data can capture this phenomenon, such as that produced by NASA.

RESEARCH APPROACH

The research approach will be informed by a literature review of agricultural abandonment and its
drivers and impacts. The review can include but is not limited to: global analyses’ influence on policy
and conservation investments; policy and conservation investments’ influence on abandoned lands;
global agricultural abandonment projections under different future scenarios; methods and
assumptions in projecting agricultural land use; effectiveness of restoration of abandoned lands for
people and the environment; and social costs and benefits of abandonment.

Geospatial analyses will be conducted to inform recommendations for prioritizing nature-positive
management of abandoned lands. A possible approach for the geospatial analyses to achieve the
three objectives is below. Future scenarios will include several pathways (i.e., SSPs and RCPs) to
reflect a diversity of potential socio-economic and climatic futures. Studies that have demonstrated
this type of work at the global scale (i.e., Molotoks et al., 2018; Molotoks et al., 2020) can be used as
additional guiding references for methodology.
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DELIVERABLES

1. Global maps of projected agricultural abandonment overlaid with biodiversity, carbon, and well-
being datasets under future scenarios, with recommendations and tabulation of results
regarding where conservation investments in abandoned lands could benefit nature and people.

2. Neotropics maps of favorable areas for agricultural abandonment based on biodiversity, carbon,
and well-being co-benefits, with recommendations and tabulation of results regarding where
strategic use of abandoned lands could benefit nature and people while meeting food demand.

3. Maps identifying mismatches among deliverables 1 and 2 and policy recommendations to close
the gap between projected and optimal areas for abandonment.

4. Interactive visual of the results with a narrative of the background, results, and
recommendations, such as an ArcGIS StoryMap, for relevant Cl and external stakeholders.

INTERNSHIPS
Conservation International will support at least one intern in Summer 2022 with funding of $6,000.


https://www.science.org/doi/10.1126/science.aaw3372
https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS
https://data.worldbank.org/indicator/SE.SEC.CMPT.LO.ZS
https://data.worldbank.org/indicator/SE.SEC.CMPT.LO.ZS
https://www.resilienceatlas.org/map
https://earthdata.nasa.gov/earth-observation-data/near-real-time/hazards-and-disasters/air-quality

BUDGET & BUDGET JUSTIFICATION

Expenses for this project will not exceed the $1,300 allotment from the Bren School.
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January 21, 2022

Group Project Committee
Bren School of Environmental Science & Management
University of California, Santa Barbara

Re: Group Project Proposal, Projections of future agricultural abandonment: impacts to biodiversity,
carbon, and human well-being

Dear Group Project Committee:

On behalf of the Moore Center for Science (MCS) at Conservation International (Cl), we are pleased to
endorse the proposed master’s project proposal, “Projections of future agricultural abandonment:
impacts to biodiversity, carbon, and human well-being”. This project aims to create science-based
recommendations for where to prioritize conservation resources in abandoned agricultural lands,
therefore influencing the impacts to biodiversity, natural assets, and human well-being. The MCS
supports research that sets global conservation priorities and develops solutions that mobilize long-
term investments, and we are excited to leverage the interdisciplinary skills of Bren School students
and faculty to inform our work. As Bren graduates, we understand firsthand the value of the hard work
put into the group projects; This experience puts us in a strong position to serve as clients and
mentors to the students.

This letter serves to confirm CI’s support for the Bren Group Project and for funding support of at least
one internship to enable Bren students to continue working closely on this project over Summer
2022. Payment will be made directly to the student at an hourly rate of $15/hour for a total of $6,000.

We look forward to your consideration of our proposal.

Sincerely,
. ya
Ty e
/ﬂ/l/\/\lﬂjﬂ/ : o /// //‘ ///
[ \
Cameryn Brock Patrick Roehrdanz
Assistant Scientist, Climate Change & Biodiversity =~ Senior Manager, Climate Change & Biodiversity
Conservation International Conservation International
Bren Hall 3310 Bren Hall 3310

MESM 2021 MESM 2009
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