Permafrost Grown: Cultivating convergence between farmers and researchers to foster
sustainablility for intensifying permafrost-agroecosystems
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Introduction: The rapid degradation of near-surface permafrost is widespread (e.g. Nitze et al., 2018), being driven by a warming Arctic as well as changes in land-surface disturbances with cascading effects on high-latitude ecosystems and communities. Most research is currently focused on the biophysical changes of the Arctic

system and understanding how these biophysical changes are affecting northern economies and industry sectors is still in its infancy (Alvarez et al., 2020). With increasing summer air temperatures and growing season length (Figure 1), new agricultural opportunities are expected to emerge in the discontinuous permafrost region,
where suitable area to grow globally important crops (for example, wheat, potato, and maize) is predicted to increase (Hannah et al., 2020). While agricultural activity has long been practiced in areas of discontinuous permafrost, the interactions between cultivation and permafrost has received little attention to date and the potential
Impact to the future of critical crop production from climate-driven thaw following land clearing is not yet understood. We present an overview of the Permafrost Grown project, including our conceptual scenarios of permafrost degradation (Figure 2) for boreal and subarctic regions (modified from Ward Jones et al., 2022). We present
our co-production of knowledge framework (Figures 3 and 4) and discuss how co-producing knowledge between researchers and the Arctic farming community can support adaptable, resilient, and sustainable permafrost-agroecosystems. Finally, we present preliminary data including remote sensing observations of measured
subsidence of an abandoned field in the Fairbanks area, AK, USA (Figure 5), a normalized difference vegetation index image of a farm in Two Rivers, AK (Figure 6) and thermal data showing the thermal impact of plastic mulches and crop type (Figures 7 and 8).

Project Methodology and Preliminary Results

Co-production of Knowledge Framework:
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Norstrom et al., 2020. Carolan (2006) specifies the differences between contributory knowledge and interactional knowledge. Contributory knowledge recognizes

that all research participants have meaningful knowledge to contribute to a research project however interactional knowledge is needed (on part of
the research team) to ensure that knowledge is shared, gained, and understood between all research participants.
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Figure 5: Measured subsidence (thermokarst) of a field that was cleared in 2001, cultivation began in 2002 and was abandoned In
"] Severalyears 2019. Elevation data used in differencing is a 1.2 m resolution LIDAR digital surface model (DSM) dataset collected in 2010 and a
] after grading 3 cm resolution DSM collected with a UAV in September 2021. Image on the right shows a mosaic image collected during the
] Sept. 2021 UAV survey and yellow outlining the field.
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Type 3 and Type 4 represent ice-rich soils with ice wedges of varying vertical extents immediately below suggesting crop choice could potentially
an ice-rich intermediate layer; thaw results in thermokarst as shown in Figure 5. Such land is suitable for mitigate potential thaw.
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