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ACTRIS-CCRES workshop, November 14-15th 2022, SIRTA Observatory

1. Technical set-up requirement for Doppler Cloud Radar, DisDrometer and Weather 
Station ;

2. Acquisition / configuration requirement for DCR, DD and WS ;

3. Local storage at NF and transfer to Central CLU Data Center ;

4. Formating and resampling of raw datasets into one netcdf file in CLU DC ;

5. Good event criteria for DCR calibration constant monitoring

6. Examples of NRT QL

7. Examples of long time series

8. Examples of statistics

Plan
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DisDrometer (DD) set-up.
NF requirement
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Instrumental set-up

https://docs.google.com/document/d/1VOidswiZXha-
PbaBg2IBRn9zIS1n0grn/edit?usp=sharing&ouid=105609349844014987218&rtpof=true&sd=true

 Open view without obstacle that can modify drop fall
velocity and dynamics (building, trees for ex.)

 Stable, solid and easily accessible installation area
 Collocation between each sensor for 

- horizontal distance < 70m
- altitude difference < 50m

 Vertical mount to have horizontal laser beam
 Horizontal laser beam perpendicular to the most

frequently wind direction

https://docs.google.com/document/d/1VOidswiZXha-PbaBg2IBRn9zIS1n0grn/edit?usp=sharing&ouid=105609349844014987218&rtpof=true&sd=true
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DisDrometer (DD) acquisition / configuration.
NF requirement
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DD

 1min sampling
UTC timezone
All variables 
House Keeping Data / Status

3  Acquisition 
methods
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DisDrometer (DD) acquisition / configuration.
NF requirement
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1. Manufacturer software
2. DisdroDL
3. Advanced Serial Data Software

3  Acquisition 
methodsDD
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DisDrometer (DD) acquisition / configuration.
1. Manufacturer software, OTT (Jean-Charles)
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1
https://intranet.actris.eu/index.php/apps/files/?dir=/CCRES/4.
%20Quality%20Assurance/Disdrometer&fileid=55461

https://intranet.actris.eu/index.php/apps/files/?dir=/CCRES/4. Quality Assurance/Disdrometer&fileid=55461
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DisDrometer (DD) acquisition / configuration.
2. DisdroDL (Marc)
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2

Marc feeling for today concerning DisdrDL

DisdroDL software developed by the students is not really suitable for ACTRIS because 

1) it is too complicated, 

2) not well-documented enough 

3) requires some "middle man" in the form of an Open Balena server which needs to be configured and maintained. We are seriously considering 

moving away from this in favor of a much simpler Python logging script package.

That being said, DisdroDL is not dead and André has some great ideas for how to develop an open, simple to use tool that we can share with others
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software (Lukas)
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3UoC’s low cost version for
Disdrometer data recording (Windows)

• Modification of the Disdrometer cable

• USB connection to a PC / separate power plug

• Data recording using the software ‘Advanced Serial Data’ (ASD)

• ASD writes TXT-files that are CLU conform

• Works for both Disdrometers: OTT Parsival2 and Thiess
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software
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3
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software

10

3
• Connection to the Disdrometer, e.g., the hTerm-software

• Disdrometer settings changed to:

- 60s sampling interval

- Set a Disdrometer/station name

- And select right variable set up to be recorded

Example OTT Parsical2: (See manual section 11.2 for further explanations)

cs/m/s/%01;%02;%03;%07;%08;%09;%10;%11;%12;%13;%14;%16;%17;%18;

%22;%24;%25;%90;%91;%93/r/n<CR>

- Data recording is done via the ASD-software 

-> Recording based on PC-time so the PC time must set to UTC

Communication with the Disdrometer (Win)
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software

11

3
Communication with the Disdrometer (Win)
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software
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3
Communication with the Disdrometer (Win)
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software
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3

Data writing with ASD-software (～100 €)

• Connection to the Disdrometer, e.g., the hTerm-software

• Disdrometer settings changed

• Data recording is done via the ASD-software 

- Recording based on PC-time so the PC time must set to UTC

- Configuration of the ASD can be done manually or you use a config-file and adjust 
the COM port

• ASD writes daily *.TXT files 

• Python codes convert the TXT-files to NC-files (done at CLU)

• Using a Laptop secures the operations during power failures in combination with USV!
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DisDrometer (DD) set-up and acquisition.
NF requirement
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Acquisition methods

Three options
1. Manufacturer software
2. DisdroDL
3. Advanced Serial Data Software

L0 DD ascii file
• UTC
• 1min
• All technical variables (HKD)
• All geophysical variables

(PSD, FV RR)

Output data

1, 2 

or 3

Recording
Acquisition

Set-up

Follow the SOP
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• Work to be done

• First discussions last wednesday with Gionata (EPSL), last Friday with Yves-Alain Roulet 
(meteoswiss) and yesterday with Renaud Matthey (unibe, here in person)

• European project has just finished with lot of recommandations here : 
https://www.meteomet.org/incipit/

• Some results are very promising : 

- Drop generator and disdro present very good agreement inside laboratory

- Outside comparisons present more discrepancies

• Which strategy do we recommend :

- Have mobile & reference DD that we deploy on the NF sites ?

- Have fixe & reference DD installed on a reference site where we deploy the NF DD ?
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DisDrometer (DD) calibration

https://www.meteomet.org/incipit/
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• Instrumental / technical set-up : follow the SOP requirement available on the CCRES 
web site (distance, orientation, axe)

• Main configuration rules : 1min sampling, UTC time zone, record all the variables + 
status

• Acquisition modes : either manufacturer software or ASD software to record real-time 
data in ascii file.

• Calibration : to be discussed rapidly to give recommandation in some months.

• Contacts : Jean-Charles, Lukas, Gionata, Marc.

Take home message for disdrometer
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Weather Station (WS) set-up.
NF requirement
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Instrumental set-up

 Open view without obstacle (building, trees for ex.)
 Stable, solid and easily accessible installation area
 Collocation between each sensor for 

- horizontal distance < 70m
- altitude difference < 50m

 Tipping bucket rain gauge (0.1-0.2mm accuracy) calibrated
every 6-month by Met-Office

 Temperature sensor installed into a ventilated shelter
 Wind sensors installed at >5m agl to be representative of the 

dynamics

https://docs.google.com/document/d/1Yw-
TXNCR3X9Ck4dNjTYJ9wdx2SneG7vd/edit?usp=sharing&ouid=105609349844014987218&rtpof=true&sd=true
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Weather Station (WS) acquisition / configuration.
NF requirement
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 ≤ 1min sampling
UTC time zone
Air temperature
 Relative humidity
Wind speed and direction
 Rain rate
 Status (heater ON/OFF)

Acquisition
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Weather Station (WS) set-up and acquisition
NF requirement
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Recording

L0 WS ascii file
• UTC
• 1min
• Weather geophysical

variables (T, RH, wind, rain)
• Status
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• Instrumental / technical set-up : follow the SOP requirement available on the CCRES 
web site (distance, orientation, axe, tipping bucket rain gauge)

• Main configuration rules : 1min sampling, UTC time zone, record temp, wind and rain
rate

• Acquisition modes : to record real-time data in ascii file for PC or datalogger

• Calibration : every 6 months for tipping bucket rain gauge (detect rain event and follow
the stability of the disdrometer in comparing the rain rate)

• Contacts : Jean-Charles, met-office

• PID : one for each sensor (rain gauge, anemometer, temperature, barometer) ? One for 
the Weather Station ?

Take home message for Weather Station
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Doppler Cloud Radar (DCR)set-up.
NF requirement
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Instrumental set-up

 Open view without obstacle (building, trees for ex.)
 Stable, solid and easily accessible installation area
 Collocation between each sensor for 

- horizontal distance < 70m
- altitude difference < 50m

 Vertical pointing mode
 Reflections on nearby objects may damage the radar.
 Local regulations for the use of the RF spectrum should be 

reviewed before installing an active instrument 
(https://www.who.int/news-room/q-a-detail/radiation-radar )

https://docs.google.com/document/d/1C531y9NxsclBVzfj-Ns7Vruy7_l6kCTi/edit#heading=h.gjdgxs

https://www.who.int/news-room/q-a-detail/radiation-radar
https://docs.google.com/document/d/1C531y9NxsclBVzfj-Ns7Vruy7_l6kCTi/edit#heading=h.gjdgxs
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Doppler Cloud Radar (DCR) acquisition / configuration.
NF requirement
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 1min sampling
UTC time zone
 Vertical profile of reflectivity
 Vertical profile of Doppler velocity
 Best vertical resolution (<25m)
House Keeping Data

Acquisition
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Doppler Cloud radar set-up and acquisition
NF requirement
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Recording

L0 DCR netcdf file
• UTC
• 1min
• Geophysical variables
• HKD



ACTRIS-CCRES workshop, November 14-15th 2022, SIRTA Observatory

• Instrumental / technical set-up : follow the SOP requirement available on the CCRES 
web site (distance, vertical pointing mode, blower on)

• Main configuration rules : 1min sampling, UTC time zone, record Z and DV profile, 
<25m resolution, all HKD

• Acquisition modes : manufacturer software to record real time data and HKD

• Calibration : to be discussed

• Contacts : Jean-Charles, Felipe, Lukas, Julien, etc.

Take home message for Doppler Cloud Radar
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NF
Local storage

Data NF storage to CLU Data Center storage

25

L0 DD ascii file

L0 WS ascii file

L0 DCR netcdf file

Automatic transfer

CLU Data Center
Central storage

NF1 NFi NFN

… …

L0 DD

L0 WS

L0 DCR

L0 DD

L0 WS

L0 DCR

L0 DD

L0 WS

L0 DCR

CLU python code (Simo et al.)

https://github.com/actris-

cloudnet/cloudnet-submit

https://github.com/actris-cloudnet/cloudnet-submit
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• OK : PID to be filled for DisDrometer and Doppler Cloud radar.

• KO : which PID for Weather Station ? Each sensor ? Each Weather Station ?

Take home message for NF to CLU-DC transfer
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Formating & resampling at CLU Data Center
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CLU Data Center
Central storage

L0 DD ascii file

L0 WS ascii file

L0 DCR netcdf file

L0 DD netcdf file

L0 WS netcdf file

L0 DCR netcdf file 
(1st gates)

Formating & resampling
DISDRODB API or similar

Formating & resampling

Extracting



ACTRIS-CCRES workshop, November 14-15th 2022, SIRTA Observatory

DISDRODB L0 – Conversion from ASCII to netCDF (Gionata)

DISDRODB

Drop spectrum

Diameter

Time

Velocity

Drop spectrumTime
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• Ongoing work for Vaisala FD70 and ODM470 configurations

• Include sensor-specific specifications

• Enable to customize the DISDRODB L0 netCDF:

 Variable names

 Dimension names and values

 Dataset compression encodings and data type 

 Dataset variable attributes

• Does not contain settings related to the ascii/text files logged by the instrument

DISDRODB L0 – Sensor configurations 
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DISDRODB L0 – Sensor configurations 

• Specifications are included in separate YAML files

Dimension information (bounds, center, width) of drops diameter bins

netCDF variables ‘description’ attributes

netCDF variables ‘long_name’ attributes

netCDF variables ‘units’ attribute

Sensor variables

Dimension information (bounds, center, width) of drops fall velocity bins

netCDF variables compression and data type 

Sensor variables number format (# digits, decimals, …), na_value & 

valid_range

Parquet variables compression and data type 
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DISDRODB L0 netCDF

• Standardized variable names 

• Standardized dimension

• Standardized coordinates

• Standardized attributes 

• Standardized metadata  

 CF-compliant netCDF
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DISDRODB Metadata

• A metadata YAML file for 

each station

• The metadata are 

attached as global 

attribute to the netCDF

file 
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DISDRODB Reader
• Must be designed for each specific ascii/text file format ! 

• If sensors log data in the same ascii/text file format  Only 1 reader is needed

• A step-by-step tutorial guides into custom reader development.

• The reader requires the specifications of just a few settings and a couple of lines of 

codes.

column_names :  the variable names contained in the ascii/text file logged by the station

file_pattern : a glob pattern enabling the listing of the ascii/text files to process

reader_kwargs : a dictionary with the arguments required to read the ascii/text file into a dataframe

df_sanitizer_fun : a function that encapsulate the code required to generate DISDRODB-compliant 

dataframe

 Drop dataframe columns that do not meet the DISDRODB standard (i.e. datalogger variables)

 Ensure the presence of a ‘time’ column which contain the UTC measurement time
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DISDRODB L0 netCDF – Production Modes 

Within bash script / by command line

Within a python script

Parameters options

• --force : bool [true| false ] - Whether to overwrite existing data.

• --verbose : bool [true| false ] - Whether to print detailed processing information into terminal.

• --lazy : bool [ true |false] - Whether to perform lazy (on-disk)/ parallel processing.

• --single_netcdf : bool [ true | false] - Whether to concatenate all raw files into a single DISDRODB L0B netCDF file.
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DISDRODB L0 netCDF – Verbose processing
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DISDRODB L0 netCDF – Log files
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• Software: https://github.com/ltelab/disdrodb

• Documentation: https://disdrodb.readthedocs.io/en/latest/

DISDRODB

https://github.com/ltelab/disdrodb
https://disdrodb.readthedocs.io/en/latest/
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DISDRODB – Goals

We miss the appropriate data infrastructure to properly study the spatial and temporal 

variability of the raindrop size distribution (DSD) globally
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DISDRODB – Data sources & sensors

We miss the appropriate data infrastructure to properly study the spatial and temporal 

variability of the raindrop size distribution (DSD) globally
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DISDRODB - Coverage

We miss the appropriate data infrastructure to properly study the 

spatial and temporal variability of the raindrop size distribution 

(DSD) globally
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DISDRODB - Outlook

• The launch of the DISDRODB initiative required more than 1 year FTE work

• At LTE, we are going out of resources to maintain the project properly

• WE ARE LOOKING FOR PEOPLE, interested:

 to take over the effort and maintain the DISDRODB project

 to test and provide feedback on software & documentation

 to analyze the preliminary DISDRODB dataset

 to implement quality checks to generate DISDRODB L1 products

 to add DSD research codes to generate DISDRODB L2 products

Thanks for your attention and interest in DISDRODB
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Weather Station : Conversion from ASCII to netCDF (Antoine)

42

- Formatting and resampling is a known workflow
- The python-pandas-xarray stack will be used to convert weather 

station data ascii file to NetCDF-CF file
- NetCDF and CF-Conventions will be used to ensure interoperability of 

variables name, data structure and attributes. 
- Since there are many formats for weather files, standardization is 

important to facilitate further processing of the data.
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How will it work ? 

- We create a pool of readers for the different weather data ASCII format
- These readers convert the data into an intermediate representation (xarray dataset)
- From there, we can transform the data :

- Rename variables/dimensions
- Write attributes per variable like instruments, types, standard_name 
- Write global attributes like the geospatial locations of the instruments, the station 

informations
- Resample the dataset to have a common dimension between all stations

- We finally write the NetCDF-4 file

Weather Station : Conversion from ASCII to netCDF
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Weather Station : Conversion from ASCII to netCDF
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• Disdrometer: 

- Use disdroDB API : need people to take over the effort and maintain the 
DISDRODB project

- Develop a new code : to be discussed (reader, data and metadata naming)

• Weather station : development in progress (reader, data and metadata naming)

• CLU Data Center : the place to be for these ASCII to netCDF converters ?

Take home message for ASCII to netCDF conversion
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Z-DD pre-processing at CLU Data Center

46

CLU Data Center
Central storage

L0 DD netcdf file

L0 WS netcdf file

L0 DCR netcdf file 
(1st gates)

Z-DD pre-processing
Z derived with PSD

L1 DD netcdf file

CCRES algorithm, Delanoe et al
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Z-DD pre-processing at CLU Data Center
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Z-DD processing at CLU Data Center
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CLU DATA CENTER

CLU Data Center
Central storage

L0 WS netcdf file

L0 DCR netcdf file 
(1st gates)

L1 DD netcdf file
One « complete » netcdf
file with all L0-L1 1D data, 
metadata & HKD
1. L0 data for WS
2. L1 data for DD
3. L0 data for DCR

Merging
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DCR-CC monitoring with CCRES algo @AERIS DC
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CCRES-WEB @AERIS DATA CENTER

CCRES algorithm, Dupont et al.

One « complete » netcdf
file with all L0-L1 1D data, 
metadata & HKD
• L0 data for WS
• L1 data for DD
• L0 data for DCR

QC and flag for DD 
(DD  vs DD and DD vs WS)

Good rain event detection
(WS threshold + DD QC)

Reflectivity monitoring

Quick-Look
(times series 
+ scatter plot

Alerts

Flags

NF
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• Z-DD processing: 

 Algo Z-DD_v0. : was developed 5 years ago by Julien et al.

 Algo Z-DD_v1a : update in 2021 by Marc-Antoine et al. (ready for SIRTA data for a 
long-term period), run at IPSL server

 Algo Z-DD_v1b : apply to JOYCE dataset, run at IPSL server

 Algo Z-DD_v2 : run Z-DD processing at CLU-DC.

 Use DD homogeneous input data and metadata for all NF sites

 Derive Z

 Create one L1 DD dataset

 CLU-DC : Merge into one unique netcdf file and transfer to AERIS-DC

 AERIS-DC : DCR-CC monitoring algo.

Take home message for DCR-CC monitoring
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Criteria to select a « good » rain event
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Variables Limits Objectives

Temperature > 2°C Remove solid precipitations

Wind speed Max < 10 m/s

Average < 7 m/s

Ensure good quality of disdrometer 

measurements

Rain gap < 1 hour Ensure rain continuity

Rain rate > 0 mm/h

< 3 mm/h

Have “moderate” precipitations

Cumulated rain > 3 mm Have significant cumulative 

precipitation to ensure good 

statisticsRain duration > 3 hours
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Some alerts and flags for typical rain events / monitoring at 
SIRTA site
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Some alerts and flags for typical rain events / monitoring at 
SIRTA site

53



ACTRIS-CCRES workshop, November 14-15th 2022, SIRTA Observatory

Some alerts and flags for typical rain events / monitoring at 
SIRTA site
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OTT Parsivel² DBS-2
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DCR-CC example for a long time series at SIRTA
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All = 1753 , Good = 340 events

“ALL” and “GOOD” rain events at SIRTA

Around 40 events /year, OK for DCR-Z monitoring
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DCR-CC example for a long time series at SIRTA
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Raw DCR-Z (@194m) monitoring with DD

Two major changes on SIRTA DCR have been detected
56
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DCR-CC versus DD, statistics at SIRTA
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Example: JOYCE data June-Dec 2019

Melting snow!

Filtering used not good enough 

for the Dec cases

Averaging according to ESA needs

2 step filtering – 1) to eliminate outliers -> Blue area

2) Averaging in 30 day moving averaging
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• See when and how the Weather Station data collection can be done by the CLU DC

- PID

- Data format

• See how we can implement the conversion from asccii to netcdf at CLU DC

- DD : disdroDB or similar code

- WS : python converter

• Apply our methodology to JOYCE dataset (DCR, WS and DD) : POC 

• Follow the DisDrometer accuracy :

- Develop the calibration methodology (fixed or mobile ref DD)

• Identify several pilot NF site : 

- to start the Weather Station data flow

- to test the ascii/netcdf converter for WS and DD

Perspectives
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Thanks for your attention. Questions ?

ccres_contact@listes.ipsl.fr

mailto:ccres_contact@listes.ipsl.fr

