Mapping spatiotemporal changes in lake temperature in the northeast USA
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Abstract: Lakes have been suggested as an indicator of climate change; however, Methods Outcomes

long term, systematic records of lake temperature are limited. Satellite remote sensing
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Exploratory trend mapping |
* Northern New England study area (left) with lakes (blue), locations of Temp C = By + Byear[Year — mean(year)] + Bpoy[DOY — mean(DOY)] + N
calibration buoys (red), Landsat path row footprints, and example NOAA Bpoy~2lDOY — mean(DOY)]* + ¢ .
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buoys (right).
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Space — time model .
Data y(s,t) = u(s,t) +v(s,t)
« Landsat (TM, ETM+ OLI); 30m, 16-day revisits with each platform 8-day offset where y(s,t) denotes the satellite derived lake skin temperatures indexed by lake
. MERRA atmospheric profiles using OPeNDAP location, s, and year t, u(s,t) is the mean field for the water temperatures with both ~ - trends
. NOAA National Data Buoy Center spatial and temporal correlations and v(s, t) is the space-time residual Gaussian field
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Buoy Temp (C) Years A - g * Complementing regression and space-time analyses showed similar results (R?=0.63) for temp trends.
e Operational Landsat temperature records compared against NOAA e green indicates trends with p- « No major hot spots were found as lake temperature changes were heterogeneous

) value less than 0.05.  Maximum and minimum daily temperature, lake size, and elevation were found as significant drivers of

lake temperature.

NLCD near simultaneous observations (left) and example errors for
four selected buoys (right) showing average error -0.06 to 0.42°C.



mailto:ntorbick@appliedgeosolutions.com
mailto:ntorbick@appliedgeosolutions.com

