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Task 3.1: Overview of the various snow observations used in NWP,
hydrology and climate studies for different purposes including
validation and data assimilation

Sources for information about snow observations
COST HarmoSnow dissemination:

European Snow Booklet
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Coverage (global, limited area)
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» 4

Section 1 of 38

Questionnaire on using snow observation data
in the modeling environment - WG 3

The aim of this questicnnaire is to identify and enhance the usage of snow data in numerical models. These models are
used for assimilation, forcing, monitoring, validation, or verification with application in numerical weather prediction,
hydrological services, in special models (e.g. road model) and reanalysis runs.

If all information is available, it takes about 15 min to go through all questions. After submission of the form you have also
the opportunity to modify or add some answers.

Thank you very much for your support of the COST action ES1404.

» September 2015 — December 2017

» Distributed across COST, EUMETSAT H-SAF and GCW member
networks

« 51 participants from 31 countries
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Figure 1. Geographical distribution of number of responses in the survey.
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Section 5 of 38

Modeling environment

In which modeling environment you are usi
NWP with snow DA

Numerical Weather Prediction with snow data assimilation

MNumerical Weather prediction without snow data assimilation NWP WlthOUt snow DA

Hydrolegy (forcing using snow data)

Hydrology

Special application (e.g. road model with snow data)

Reanalysis using snow data SpeCial snow models |
Reanalysis =

Other environments

I I i
wee
|
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Section 10 of 38

Data assimilation method

>4
e

Which data assimilation method i
observations?

If "other” method is used, please give a short descrip

Optimum Interpolation

Cressman analysis method

Kalman Filter

Ensemble Kalman Filter

Optimum Interpolation

Cressman Analysis

Kalman Filter

Ensemble Kalman Filter

Particle Filter

Other

! ! \
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Snow observations and products used in the
modeling system

Please describe the snow data sources used for the modelapplicatinn

SYNOP

Snow observations and products
P Non-SYNOP ground

SYNOP .
Remote sensing

nen-SYMOP ground based
— ground based

remote sensing ground based (utrasonic, laser) Sate"ite (radiances)
remote sensing satellite (radiances) . Sate"ite (SAF)
remote sensing satellite (preprocessed product - SA ClimatOIOQical data sets

Climatological data sets External analysis

Other
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Section 11 of 38

Data assimilation update frequency

Description (optional)

Which update frequency is used for your snow data assimilation?

Example: data assimilaticn is running hourly or cnce a day

1 hour
& hours Other
Il 24 hours
12 hours i 12 hours
M 6 hours
B 3 hour
1 day
2 (7.7%)
Other..
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<

Section 31 of 38

Observation data latency

Description (optional)

Which observation data latency is acceptable for your modeling
environment?

Example: The acceptable time needed from measurement, data transmission, storag
assimilation code

Below 1 hour
M Other
Below 3 hours M 24 hours
. 12 hours
6 (12.2%) B 6 hours
Below 6 hours [ 3 hours
M 1 hour

Below 12 hours

Other.
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Section 27 of 38

Processing - Quality control

»£

Do you perform a quality control of snow obsery ;
youp quatity Quality control — Yes

Yes

Mo
Quality control — No

ection 29 of 38

Data consisten cy Consistency check — Yes

Consistency check — No

Do you perform a consistency check of snow ob

Example: In order to find inconsistent data which passed the quality centrol

20 25

—
15
Number of survey responses

Yes 0 5 10

30 35 40

Mo
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 Resolution (time,space) S
. Coverage (global, limited area) [S"erHand g .

 Data content
 Errors (sensor, clouds), backup?

* | Ready to use

What are the consequences for
observation networks and modeling
systems of snow data?

In-situ observations ( , coverage, data content, errors, ready to use)
« Sparse in some interesting regions

* Need for more observations in the GTS

* Improve SYNOP snow reporting practice (e.g., zero-snow depth)

Remote sensing: VIS/NIR (resolution, coverage, data content, errors, ready to
use)

» Cloud problem — additional data needed (e.g., web cameras, drones in future?)
« Time-resolution issue for polar-orbiting systems

Remote sensing: MW ( , coverage, data content, errors, ready to use)
* No impact from clouds
« Low temporal but high resolution in space for active systems

J. Helmert et al., Gl4.6, EGUZOZO%



Needs a fit in terms of: .
 Resolution (time,space) e_rd'i“s’t
. Coverage (global, limited area) [S"erHand g .

Conclusions

 Data content
 Errors (sensor, clouds), backup?

What are the consequences for * | Ready to use

observation networks and modeling
systems of snow data?

Models:
« Large degree of heterogeneity : global and limited area systems, NWP,
hydrology, special models

« Differences in used snow observation data (in-situ, remote sensing)
« Differences in applied DA methods
« Observation data every and within 24 hours are appreciated

* Revise assumptions about observation error for snow measurements

* Snow observation quality control and consistency checks are
considered as important for DA

J. Helmert et al., Gl4.6, EGUZOZO%
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Future of snow DA — on long term to use radiances

Snow-vegetation interaction is not well captured in many models

Snow monitoring is performed at different centers (ECMWF, SMHI, DWD)

Long way to adapt snow reporting practises and improve data exchange

Important to have a network of scientists and cooperation with other projects

There is a need and willingness of communities to use snow data in their

models — existing cooperation with experts in WG1 and WG2 should be

intensified
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