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REPORT ON THIRD INTERNATIONAL WORKSHOP ON SPACE-BASED 
SNOWFALL MEASUREMENT 

 
 
 

 
This paper presents the results of the Third International Workshop on Space-based Snowfall 
measurement which was held in March/April 2011 in Grainau, Germany.  
 
The workshop was endorsed by the International Precipitation working group (IPWG) the 
GEWEX Radiation Panel (GRP) and NASA’s Precipitation Measurement (GPM) and 
CloudSat Mission. 
 
 
 
 
 
 
 

 
Recommendations proposed from the Workshop directly relevant for CGMS-39 are: 

 
 

Recommendation 1: The snowfall community is confident in the capabilities of 
Space-borne multi-frequency Doppler radar for global snowfall measurement and 
we urge national space and science agencies to plan missions that implement 
double-frequency capability at a minimum. 
 
Recommendation 3: Space agencies should continue to favour integrated science 
teams that encompass the measurement, modelling and data assimilation 
communities through proposals, campaigns and free dataflow. 
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Report on Third International Workshop on Space-based Snowfall 
Measurement 

 
1 Introduction 
 
The Third International Workshop on Space-based Snowfall Measurement (IWSSM-
3) was held in Grainau, Germany from March 30 - April 2, 2011. The workshop was 
organized as part of the International Precipitation Working Group (IPWG) and 
endorsed by the GEWEX Radiation Panel (GRP), NASA’s Global Precipitation 
Measurement (GPM), and NASA’s CloudSat Mission. In total 49 participants 
attended the workshop, which was a follow-up on two earlier workshops held in 
October 2005 in Madison, Wisconsin and in March 2008 in Steamboat Springs, 
Colorado. Since the inaugural workshop in 2005 significant progress was made in 
several areas, most notably the development of particle scattering models and 
databases, the development of radiative transfer models, and the use of radar data 
for snowfall measurement using CloudSat. 
 
The full report is presented in the Annex to this paper, while some important aspects 
of it are highlighted here. 
 
 
2 General Considerations 
 
The high priority recommendations that emerged from the working group discussions 
and subsequent plenary sessions are presented in the report. They cover scientific 
as well as programmatic aspects that the conference participants viewed as essential 
for a further scientific progress over the coming years. The high priority 
recommendations are further substantiated and a detailed list of open programmatic 
and scientific issues associated with each working group topic is presented. 
 
A possible path forward is first to implement a research mission that can demonstrate 
the impact and feasibility of the new required measurements. Once said mission is 
accomplished, the design of multi-platform constellations could be considered to 
increase global coverage (spatial and temporal) with higher data/observation update 
rates. It is not clear yet what repeat time is required. A diurnal cycle in the Arctic is 
largely nonexistent but there are ice edge-ocean circulation effects and there are 
summer-winter differences. 
 
 
3 Satellite Observations in Mountainous Regions 

 
Finally, there was some discussion on the role of satellite observations for providing 
snowfall information in mountainous regions. Although these regions are important 
for hydrology, they also pose significant challenges to both active and particularly 
passive snowfall retrievals due to the highly variable terrain and extremely 
inhomogeneous nature of orographic precipitation. The question was posed: what 
can observations contribute to improve orographic precipitation from NWP models? It 
was concluded that the CloudSat and EarthCARE radars may be capable of 
providing a first cut at estimating snowfall in mountainous regions but that radar 
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measurements would benefit greatly if clutter was reduced through a combination 
reducing pulse width and clutter-removal software.  
 
 
4 Mission definition Guidelines 
 
It was stated that there is convergence on the importance of radars and radiometers 
in addressing the observational gaps left open by current missions. However, 
observations from lidar and far-IR passive sensors are useful (and necessary for 
certain goals) and they complement the radar and radiometer measurements. If such 
instruments cannot be included in a given mission, synergies with other missions 
operating in the same timeframe should be explored, encouraged and coordinated. 
 
It is highly desirable to have meteorological information to aid in the retrieval of 
snowfall. So, it is recommended to co-fly with other meteorological instruments on 
the same platform and in a "train" formation with other satellites. Similarly, it is highly 
desirable to have other related physical and micro-physical measurements with many 
co-locations and at all latitudes but this requires considerable planning and 
coordination amongst missions. 
 
 
5 Conclusion 
 
The snowfall community is confident in the capabilities of space-borne multi-
frequency Doppler radar for global snowfall measurement and they urge national 
space and science agencies to plan missions that implement this capability at a 
minimum. These capabilities could be greatly enhanced through the following 
technological advances: (1) reduced radar pulse width to enhance near surface 
detectability and (2) the inclusion of a sub-millimeter-wave radiometer to provide 
additional constraints on ice water path and constrain ice particle sizes. 
 
In the next few years, there are several upcoming opportunities, suitable to propose a 
snowfall process, a snowfall mapping mission or both. Such opportunities include 
EE9, NASA Venture missions or the NASA-ESA Joint call. A process mission implies  
a radar to profile the precipitation and microphysical processes in a column through 
the atmosphere, while a mapping mission implies a radiometer mission to provide 
spatial coverage. A joint radar-radiometer mission is preferred since the 
complementary information from the two sensors can be used to address a wide 
range of scientific applications. Detection of ice crystals, snow fall and light 
precipitation require high sensitivity suggesting the inclusion of lidar and Far Infrared 
measurements. It is recommended for the scientific community to be aware of 
coordinated (via IWSSM) mission proposals. Measurements of snowfall from space 
are still within the realm of research and not operations. It is recommended to portray 
it accurately. 
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Annex I   Workshop Report 
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