Stratifying the Floodplain: A Remote Sensing Approach to Identifying Novel Methane Targets via Site Similarity and Suitability
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we categorized the floodplain into two distinct
priority zones:

The Driver: Riverine floodplains are significant methane sources driven
by anoxic microsites — redox heterogeneities formed where moisture
meets organic carbon.

The Observation: Field sampling in the Slate River watershed
confirmed that while microsites determine local variability, broad
ecological conditions, like soil moisture, still correlate with overall
methane flux magnitude.

The Hypothesis: Since we cannot map microsites directly, here we use
remote sensing to model the Macroscopic Ecological Template for

High-Flux Analogs (Red): Areas statistically
similar to known hot spots based on Euclidean
distance. These are the site analogs or areas
theoretically represented by our sample sites.
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The Phenology Advantage: Land surface phenology acted as a critical
Moisture Retention Index, possibly resolving fine-scale hydrologic
heterogeneity that remains invisible to standard topographic mapping.

The residuals from this model isolate
the hydrologic signal from the
vegetation signal: pixels drying slower
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