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North American Land Data Assimilation System (NLDAS-3)
❄ The third phase of the North American Land Data Assimilation System (NLDAS-3) is currently in development.

❄ Cloud covers roughly 50–60% of the Arctic Circle, and polar darkness lasts from late November to mid-January.

❄ Passive microwave snowfall retrievals, and thus the IMERG-V07 product is highly uncertain.

❄ There are an estimated 3.5 million lakes and ponds (400,000 km2) across the Arctic Circle.

❄ Boreal forests are covered with snow for more than 50% of the time from October to March.
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Snow-covered Boreal Forests and Tundra

❄ Soil moisture and VOD under snow cover using SMAP Observations.
❄ A coherent L-band RT model is deployed to retrieve all-season L-band soil dielectric constant and VOD.
❄ Configured LIS domains over two high-latitude regions for assimilation into Noah-MP.
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Figure 12-55: Coherent emissivity of a two-layer
structure consisting of a homogeneous layer of dielectric
constant ε2 and thickness d above a medium with ε3: (a)
emission contributions of a differential volume, and (b)
variation of ecoh with d for a layer of ice over water at
1 GHz.
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Figure 12-56: Incoherent emissivity (in red) of a two-
layer structure consisting of an inhomogeneous layer of
dielectric constant ε2 and thickness d above a medium
with ε3: (a) emission contributions of a differential
volume, and (b) variation of einc with d for a layer of
ice over water at 1 GHz. Coherent emissivity (in blue) is
shown for comparison.
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Learned Reanalysis of SWE using L-band Radiometry
❄ The L-band brightness temperatures are highly correlated with SWE during melting.
❄ We retrieved peak SWE using deep Transformers.
❄ Extending to full SWE reconstruction using snowfall history and later SAR backscattering.
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Learned Reanalysis of SWE using L-band Radiometry
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L-band Radiometry of Lake Ice Freeze-Thaw Dynamics
❄ L-band for retrieving Freeze-thaw cycle of freshwater lake ice.
❄ We can retrieve snow as well as ice wetness and the ice fraction with FOV.
❄ SAR high-resolution ice phenology using deep learning: why?.
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L-band Radiometry of Lake Ice Freeze-Thaw Dynamics
❄ L-band for retrieving Freeze-thaw cycle of freshwater lake ice.

❄ We can retrieve snow as well as ice wetness and the ice fraction with FOV.

❄ SAR high-resolution ice phenology using deep learning: why?.
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L-band Radiometry of Lake Ice Freeze-Thaw Dynamics
❄ L-band for retrieving Freeze-thaw cycle of freshwater lake ice.
❄ We can retrieve snow as well as ice wetness and the ice fraction with FOV.
❄ SAR high-resolution ice phenology using deep learning: why?.
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L-band Radiometry of Lake Ice Freeze-Thaw Dynamics
❄ L-band for retrieving Freeze-thaw cycle of freshwater lake ice.
❄ We can retrieve snow as well as ice wetness and the ice fraction with FOV.
❄ SAR high-resolution ice phenology using deep learning: why?.
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L-band Radiometry of Lake Ice Freeze-Thaw Dynamics
❄ L-band for retrieving Freeze-thaw cycle of freshwater lake ice.

❄ We can retrieve snow as well as ice wetness and the ice fraction with FOV.

❄ SAR high-resolution ice phenology using deep learning: why?.
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Thank You
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