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In stratiform rainfall, the melting layer is often presented and can be identified as an enhanced reflectivity

band, the so-called “bright band”. Despite the debate on the exact microphysical processes that are

taking place in the melting layer, both model simulations and observations have acknowledged that the

radar-observed melting layer characteristics (e.g., enhancement of radar reflectivity, depth of the bright

band and the “sagging” of the bright band) are influenced by the snow microphysics above it. There is,

however, a lack of understanding on how the observed melting layer properties can reveal the associated

snow microphysics. In this study, we utilize the unique synergic observations from vertically pointing W-,

Ka- and X-band radars and a coinciding dual-polarized C-band radar RHI scans to fill this gap. 

 

The observations were recorded during the Biogenic Aerosols - Effects on Clouds and Climate experiment

in Hyytiälä station, Finland. Radar reflectivity and vertical Doppler velocity measured by the X-band radar

as well as the dual-wavelength ratio between Ka- and X-bands were ultilized to estimate the average size

of hydrometeors and rime mass fraction (FR). The boundaries of melting layer were identified based on

the copolar correlation coefficient measured by the vertically pointing X-band radar. Assuming the mass

flux above and below the melting layer are the same, observations from the multi-frequency radars and

RHI-scanning C-band radar were grouped based on the precipitation intensity below the melting layer. 

 

The most notable findings of this study are, 1. Zdr decreases to around 0 dB as approaching to the ML

except for when PR < 0.15 mm/h where no significant change is found. Kdp is not sensitive to light

precipitation while starts increasing at around 3000 m above the ML when PR > 1 mm/h. 

 

2. Precipitation intensity has the strongest impact on melting layer properties. Increase in precipitation

intensity causes bright band sagging. 

 

3. Riming plays a secondary role on modulating the melting layer properties. 

 

1) In moderate to heavy rainfall, riming causes additional bright band sagging. Riming does not seem to

be linked to bright band sagging in light precipitation. The opposite effect is observed, i.e., unrimed cases

are associated with the bright band sagging. 

 

2) The radar reflectivity peak in melting layer at X-band is larger for lightly rimed cases than for heavily

rimed ones when the non-Rayleigh effects are not significant. 

 

3) Dark band is absent for rimed snow while it is pronounced when snowflakes are unrimed at light

precipitation.
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