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Introduction

Climate warming has resulted in substantial permafrost thaw throughout the pan-Arctic,
impacting people, plant communities, and surface hydrology. Permafrost (soils < 0 °C for >2 yrs.)
acts as a hydrologic barrier to subsurface water movement, enabling widespread surface water
inundation throughout the Arctic and sub-Arctic. Initial permafrost thaw can increase inundation
by providing additional surface moisture from melt while also impeding infiltration due to frozen
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Fw verification against river discharge

AMSR-E basin-averaged monthly Fw (km?; in black) was compared against basin Q
measurements (m?3/s; in red). Bi-monthly anomalies (AM, JJ, AS) were used to account for lags
between Fw and Q for all basins except the Ob where tri-monthly anomalies (MAM, JJA, SON)
were compared. Favorable Fw and Q correlations indicate AMSR-E Fw sensitivity to basin
surface water storage changes & wet/dry cycles.

Analysis of Surface Inundation Change within Arctic Permafrost Zones

Trends in Regional AMSR-E Fw

A Mann-Kendall tau trend analysis was used evaluate regional changes in Fw from 2003-2010
(below). Trends are presented for the total number of grid cells with Fw present & total Fw
inundation (km?). A positive Fw trend occurs in the number of grid cells with Fw present & is
stronger for continuous permafrost areas, whereas no significant (p<0.1) trends occur in total
Fw inundation.
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Regional AMSR-E Fw means compare favorably with static Fw maps from MOD44W & Landsat
(above). The slight negative bias (mean residual error (MRE) from -8.21 to -0.56 %) reflects the
tendency for higher Fw from static MOD44W & Landsat maps in temporally dynamic regions due
to limited (summer) image collection periods from these data, which don’t account for seasonal
variability & may not be representative of average conditions. For the MOD44W comparison, the
better agreement between AMSR-E Fw means for regions < 60°N is due to the additional use of
radar (SRTM) retrievals rather than use of only MODIS imagery above 60°N.
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