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4.1 DPR Observations

1. Introduction

z

4. Rainfall Event: Hurricane Melissa, 2025/10/30

6. Conclusions and Future Developments
ÅAWS-MWR observations are very effective to characterize both tropical rainfall and snowfall events
ÅFor what concerns tropical cyclones
ÅAWS-MWR 325 GHz channel TB signal tends to saturate in correspondence with high precipitation values…
Å…but can be useful to characterize some features of the precipitation structure in better agreement with DPR

with respect to 183 GHz channels TBs only, such as the definition of cloud-free area and the identification of
convective systems

ÅFor what concerns snowfall
Åthe 325 GHz channels show strong sensitivity to the weak scattering signal of snowfall in polar regions
Åthe ∆ 178.31-325.15±6.6 GHz TB seems to be an very good proxy for IWP estimation also for very low IWP –

down to 0.1 kg m-2

Åthe 89 GHz show strong sensitivity to SLW over open water
ÅFor the future
Åreduction of the noise in the ∆TBs  - testing new co-location methodologies
Åcreation of coincidence dataset from AWS-DPR and AWS-EC, to be used in retrieval algorithm training
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Åsatellite observations are fundamental to study
precipitation events, especially in areas where in-situ
instruments are almost absent (e. g., oceanic basins
and polar areas)
ÅVIS/IR sensors from geostationary satellite do not

provide information about precipitation
Åmicrowave wavelengths are directly responsive to

hydrometeors in precipitating clouds
Åsatellite radar observations are limited in spatial

coverage
Åpassive microwave (PMW) sensors ensure an high

spatial and temporal coverage

3. Reference Products2. Arctic Weather Satellite 
AWS
Ålaunched in August 2024
Åpolar-orbiting satellite
Åforerunner of the EUMETSAT Polar System-Sterna (EPS-Sterna)
mission, a constellation of small polar-orbiting satellites - from 2029
Åcarrying Microwave Radiometer (MWR)
MWR
Åcross-track scanning radiometer
Å19 channels, frequency range 50–325 GHz, 4 receiver chains – different

footprints for each channels group (Erikssonet al., 2025)
Å4 new channels in the 325.15 GHz water vapor absorption band
Åcoupled channels at 183.31 and 325.15 GHz (Camplaniet al., 2024)
Å very similar weighting functions in clear sky (see Figure on the right)
Åvery different scattering response to the presence of cloud ice

Ådata available from March 2025

AWS-MWR

Freq. 
(GHz)

n
ch

Pol. Footprint  
(km)

50.3 8 QV < 40

89 1 QV < 20

165.5 1 QV < 10

183.31 5 QV < 10

325.15 4 QV < 10

The analysis has been carried out by
comparing the PMW brightness temperature
(TB) measurements with nearly coincident
spaceborne radar measurements
Å the Dual-Frequency Precipitation Radar

(DPR) onboard the GPM – Core observatory
(GPM-CO) is the reference for rainfall
ÅKuPR product (Iguchiet al., 2010)
ÅCORRA product (Olsonet al., 2022)

Å the Cloud Precipitation Radar (CPR) and
Atmospheric Lidar (ATLID) onboard
EarthCare (EC) are the reference for the
snowfall
ÅACM-CAP product (Masonet al., 2023)

Case Study
Å2025/10/30, at around 3:00 UTC
Ånorth of Cuba

(hurricane eye at 24 ° N, 74 °W)
Åhurricane observed in its mature phase
Å Category 1 of the Saffir - Simpson Scale
Å coincident overpass between
Å AWS (2:51-2:54 UTC)
Å GPM-CO (2:56-2:59 UTC)

Å time span between observations ≈ 5 min

KuPR Product (a,b,c)
Åeastern part of the cyclone
Åeye at 24 ° N, 74 ° W
Å3 high reflectivity rainbands
Å2 areas characterized by high values of storm top

height (STH>10 km)
Å2 bands classified as convective clouds around the eye

Precipitation Estimates from CORRA product (d)
Å Total Precipitation Rate (TPR, precipitation at the

ground level) > 150 mm h-1

5.2 AWS-MWR Observations

4.3 AWS-MWR-DPR Comparison along Cross Sections

Åin (a) and (b) the max ΔTBs around the eye area (blue
dotted lines) are similar, while Total Water Path
(TWP) and TPR values in (d) are different
Å the eye region - identified by DPR (blue dotted lines)

- is narrower than the region identified by Funatsu-
Hong classes - along x axis in (b)
Åin (b) a very good correspondence between the eye

area and areas where Δ325 1-6 (b, orange line) is < -
10 K & Δ325 1-6<Δ325 1-4,(b, blue line)

in (a)
ÅΔ183-325≈0 K in clear-sky areas, Δ183-325 > 0 K in

cloudy areas
ÅΔ183-325 between the external channels (blue line)

are generally > than Δ183-325 between the internal
channels (e.g., orange line) in cloudy conditions,
except from where DPR identified convective clouds -
along x-axis in (c) (e. g., red dotted lines)
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Å2025/10/21-31
ÅCaribbean Sea
Å it reached the Category 5

of the Saffir-Simpson Scale
Åpressure down to 892 hPa
Åmaximum sustained wind

at 300 km h-1

5. Snowfall Event: Arctic Ocean, 2026/02/24-25

Åboth in 325.15 GHz maps (a,b) and in ΔTB 183.31-325.15 GHz TB map (c) a clear and intense cloud signal is
visible -TB cooling in (a,b), ΔTB > 0 K in (c)

ÅThe signal tends to saturate for the 325.15 GHz external channel (a) and the ΔTB between external channels (c)
Å for the 325.15 GHz internal channel (c) maps areas where the scattering effect is visible are thinner, and higher

variability in TB values is observed in areas where the TB depression at 325.15±6.6 GHz is saturated
Funatsu-Hong Classification
Åa classification of the precipitation features based on Funatsuet al., 2007 and Hong et al., 2005 that exploit

183.31 GHz channels and identifies 3 classes (precipitation, convective clouds, overshooting tops)
Åeye is identified in correspondence with DPR
Å convective cloud areas are larger than those identified by DPR
Åovershooting tops areas roughly correspond to DPR convection areas

Snowfall event linked to a Warm Air Intrusion event
Å 11 AWS-EarthCare coincident observations
Å typical winter arctic environmental conditions

(TPW< 10 mm, T2m<273 K)
Åboth sea ice and open water as background surface

ÅACM-CAP (d,f) detects presence of
cloud ice – with two maxima around
10°W and 30°W (blue line, f)

ÅACM-CAP (d,f) detects the presence of
supercooled liquid water (SLW)

Å transition from relatively warm and
humid conditions very cold and dry
from west to east (e)

Å the 50.3 GHz TBs (a, blue line) raise
sharply in the center of the considered
areas – sea ice/open water interface

Åcorrespondence between 89 GHz TBs
increase (a, orange line) and presence
of SLW (d, magenta points) on the
western region - open water as
background

Å the ∆ 183.31 GHz TBs (b) tend to
increase as the environmental
conditions (e) becomes colder and
drier

Å strong correspondence between high
Ice Water Path (IWP) values (f, blue
line) and positive values of the
differences between the 183-325 GHz
coupled channels (∆ 178-325±6 GHz TB,
c, blue line)

5.1 AWS-MWR-EarthCare Comparison

4.2 AWS-MWR Observations

Å the 50.3 GHz map shows a clear raise
of the TB corresponding to the open
water/sea ice boundary

ÅThe 176.31 GHz map (b) shows a very
weak scattering (TB cooling) signal in
correspondence with the snowfall
event at 10°W along the EC track and
no sensitivity to the snowfall event at
30°W

ÅThe 325.15 ±6.6 GHz map (c) shows a
clear scattering signal in
correspondence with both snowfall
events

Å the ∆ 178.31-325.15±6.6 GHz TB map
(d) shows strong sensitivity (∆TB up to
17 K) in correspondence with both
snowfall events. The noisy signal is
likely due to geolocation mismatch
between the 183.31 GHz and 325.15
GHz footprints

5.3 Analysis of the ∆TB signal over All Overpasses 
Å the ∆ 178-325±6 GHz increases as the

IWP increase (a), in particular for IWP
> 0.1 kg m-2

Å the ∆ 183.31 GHz values show no
significant correlation with the IWP (a)

Å significant anti-correlation between
the ∆TB 182.31-176.31 GHz values and
Total Precipitable Water (TPW) (b)

Å weak correlation between the ∆
178.31-325.15±6.6 GHz TB and TPW –
due to the increase of IWP in moist
conditions (b)

Å2025/02/24, at around 16:00 UTC
ÅEC overpass represented by the green line in the map in Box 5
Åcoincident overpass between
Å EC (15:56-16:03 UTC)
Å GPM-CO (15:59-16:06 UTC)

Å time span between observations ≈ 5 min
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