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To enhance the capability of the research community 
and operational services to provide and exploit 
quality-assured and comparable regional and global
observation-based data on the variability of the state 
and extent of snow.

Aim of COST ES1404
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1) Establish a European-wide science network on snow measurements 

2) Assess and harmonise practices, standards and retrieval algorithms 
applied to ground, air- and space-borne snow measurements

3) Develop a rationale and long term strategy for snow measurements, 
their dissemination and archiving.

4) Advance snow data assimilation in European NWP and hydrological 
models

5) Establish a validation strategy for climate, NWP and hydrological 
models against snow observations

6) Training of a new generation of scientists on snow science and 
measuring techniques

Action Objectives & Benefits
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Structure – Working groups

WG1: Physical characterization of snow 
properties

WG2: Instrument and method evaluation

WG3: Snow data assimilation and validation 
methods for NWP and hydrological models
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Structure – Working groups



Tasks

Task 3.1: Overview of the various snow observations used in 
NWP, hydrology and climate studies for different purposes 
including validation and data assimilation
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https://agora.fmi.fi/display/HSCE1404/Questionnaires



Tasks
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Task 3.2: Finding a new method for combining satellite 
observations with conventional in-situ snow measurements 
and modelling results.

Task 3.3: Looking for strategies towards a more extended 
usage of conventional snow observations to include 
observations from high-resolution national networks into 
NWP, hydrological and climate models.

Task 3.4: Acquiring more information about observational 
errors relevant for DA by establishing links between the 
modelling and measurement communities via WG1 and 
WG2.



Studies

Efforts aim to address 3 key issues:
- Many countries do not report snow routinely and 
consistently or make their observations available in near-
real-time.
- Snow depth is often reported only when snow is present, 
with “missing data” (which could have a number of 
meanings) used otherwise. Active reports of zero snow 
depth provide extremely valuable data for assimilation in 
weather forecasting models
- Some countries have dense national (non-SYNOP) snow 
observing networks, which could provide valuable data for 
global forecasting centres, but do not exchange these data 
in near-real-time on the GTS

S. Pullen

- Members should report snow cover and snow depth 
four times a day, shall report at least once a day
- Shall report values of zero snow depth (0 cm) from 
stations when snow is not present
- Snow cover should be reported in the state of ground 
field, where possible, and zero snow depth in the 
quantitative snow depth field



Studies

P. de Rosnay



Studies

Assimilation of visible and near-infrared reflectances from 
satellite can improve the simulation of SWE and SD.M. Dumont et al.



Studies

V. Conde et al.



Studies

P. Da Ronco and C. De Michele



Results from survey

• Differences in the used snow data assimilation method between numerical weather 
prediction models and hydrological models as well as in the update frequency of snow 
observations and the required time interval for consideration of the measurement.

• Most important snow parameters used in data assimilation are snow depth and snow 
water equivalent, which are processed by incremental update for NWP or update of 
absolute values in hydrology and other snow models.

• Snow observations from SYNOP and additional ground-based measurements are the 
most important data sources for NWP and hydrology. For the latter, also ground-based 
remote sensing data are very important. In agreement with NWP preprocessed remote 
sensing satellite products are often used in hydrology. Satellite radiances are used 
much less and climatological data are appropriated for hydrological applications. 

• Most user with model environment in hydrology use ground-based remote sensing 
measurements or products, while this is not the case for NWP or reanalysis. The 
employed measurement system includes in many cases ultrasonic or laser distance 
sensors, but also camera, COSMIC ray or radiation sensors.

• Preprocessed snow products are used in all model environments but have special 
importance in NWP without DA, reanalysis and other snow models. 



Results from survey

• Quality control of snow observations and products as well as consistency checks are 
performed manual or automatic in large majority of the model environments. Snow 
cover field is of particular importance.

• Depending on the application, the observation data latency becomes important
• Concrete plans for using new or upcoming data sources of snow observations exist for 

all model environments. Usage of more satellite data (optical, microwave) but also 
more ground-based remote sensing data, GPS or COSMIC ray sensors, or additional 
non-SYNOP networks. 

• Current barriers and limitations for the use of these data are in particular independent 
of the model environment data availability and ressources to integrate the data in the 
model environment.

• Present-day measurement networks, instruments, and techniques fit to the existing 
data assimilation systems.

• The increasing automatization of the measurments is a task for data management in 
the DA system (quality control, consistency) but also the demand for snow data in 
regions with sparse measurement networks, which could remote sensing from satellite 
solve is a task for DA development (forward operator) and instrument development 
(e.g. automatic measurement of snow microphysical parameters). 



Deliverables

• Review report on snow data assimilation techniques and the use of 
snow observations in NWP, hydrology and climate models.

• Recommendations on how to get and use conventional snow 
observations from national networks for data assimilation and model 
validation.

• Recommendations about sustainable ways to create snow products 
for users by combining remote-sensing and conventional snow 
observations with modelling results.

• Report on spatial and temporal representativeness errors of snow 
measurements for DA in NWP and hydrological models.

• Peer-reviewed publications on advanced DA techniques for NWP 
and hydrological models.

• Two topical workshops for addressing the different focuses of the 
Action 

• Training school on snow measurements and DA.
• Each of the three working groups will produce a review paper by the 

end of the Action.
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