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Can we use TRMM-PR bright band heights to estimate the snow-rain
transition in high mountain regions?
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Field and modelling based research indicates that for tropical glaciers, variations in snow cover and the altitude
of the snow line via albedo effects are among the most crucial factors to explain the differences in annual glacier
mass balance variability. It is therefore essential to identify the height of the phase change during precipitation
events and its coupling with glacier mass balance. This knowledge is also fundamental to assess possible future
impacts of e.g. changing air temperatures on glacier mass balances at low latitudes.

However, the knowledge on heights of phase changes and air temperature during precipitation events is
severely limited by the small number of meteorological measurements at high altitudes in the tropics and
the Himalaya. Additionally, their one-dimensional type of observation that cannot appropriately account for
the variations along the vertical dimension. Remote sensing data are promising tools to fill these data gaps.
Before using remote sensing products for studying surface processes, it is crucial to know their accuracies
and limitations. Here, we use the the bright band (BB) calulation of the Tropical Rainfall Measuring Mission
(TRMM) precipitation radar (PR) as provided in the product 2A23. The bright band is a horizontal layer of
stronger radar reflectivity produced by the melting of precipitation at the level where solid precipitation turns into
rain. It may be thus a good proxy for the snowline during precipitation events at high mountain regions. To our
knowledge, the potential of this product in studies of glacier surface processes has not been further evaluated so far.

In a first step, the altitude of the bright band is compared with estimations of the freezing line and the
melting zone based on measurements of precipitation amount, precipitation phase and air temperature at the
Pyramid AWS station in the Khumbu valley, Nepal. Further on, we identify monthly, seasonal and interannual
variability in phase changes for both, the Khumbu region and the glacierized regions Cordillera Blanca and
Cordillera Vilcanota in Peru and we identify spatial characteristics of solid and liquid precipitation for these
regions. In future work, we plan to analyse additional information on the melting-zone, using e.g. radiosonde
observations.



