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Plan

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

Acquisition / configuration requirement for DCR, DD and WS ;

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

Formating and resampling of raw datasets into one netcdf file in CLU DC ;
Good event criteria for DCR calibration constant monitoring

Examples of NRT QL

Examples of long time series

Examples of statistics

ACTRIS
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DisDrometer (DD) set-up.
NF requirement

Instrumental set-up

v' 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

AN

ANERN

https://docs.google.com/document/d/1VOidswizZXha-
PbaBqg2IBRn9zIS1n0grn/edit?usp=sharing&ouid=105609349844014987218&rtpof=true&sd=true

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


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

DisDrometer (DD) acquisition / configuration.
NF requirement

........................

v 1min sampling

S& v UTC timezone
W © )
v" All variables

v House Keeping Data / Status

» 3 Acquisition |
methods %\
ACTRIS
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DisDrometer (DD) acquisition / configuration.
NF requirement

3 Acquisition

DD
e e ety 0 m e t h o d S
@
""""""" RN |
P o
L ° 1. Manufacturer software
0

@ 2. DisdroDL
R 3. Advanced Serial Data Software
ACTRIS
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DisDrometer (DD) acquisition / configuration.
1. Manufacturer software, OTT (Jean-Charles)

https://intranet.actris.eu/index.php/apps/files/?dir=/CCRES/4.
ACTRIS %20Quality%20Assurance/Disdrometer&fileid=55461

CCRES

2.2.2 Variables and column order

OTT Parsivel 2 software configuration

PLAN
L. ASDO BOTEWEIE i.ivuinsraiionniivasnsinsianiuns sivssianinusussenassnis sussvianss siin i naninsinasanesass sua 2
1.1 ASDO software set-up .. 2
1.2 ASDO software licence number ...... 2
2 ASDO CONFIBUIALION ...eiiieeiieeiieeiie s cme e e s se e e ssaseae s samessensre s sanssmnnassnmsssannsbenn 3
2.1 "Database" page........... SRR 3
2.2 "Export" data page...... 3
221 T O T s o i e o v e e Y B e B e s o S S 3

222 Varigbies and column order......
223 Automatic daily file configuration.
2.2.4 Data sampiing and Serial POt ... .o ssssse s sansens AR eSS RS e 5
2.3 Export parameter page 6

LIST OF FIGURES

Figure 1. OTT ASDQ software set-up page
Figure 2. Licence key poge
Figure 3. Database configuration page
Figure 4. Output dato format export page
Figure 5. Output data selection page.
Figure 6. Autamatic export file configuration page

Figure 7. Doto visuolization page
Figure 8. Seriof port configuration page
Figure 9. System parameter configuration poge
Figure 10, Export configuration page

- R Y B I S P )

1 Date*
2 Time*
3 Intensity of precipitation (mm/h)
4 Precipitation since start (mm)
5 Radar reflectivity (dBz)
6 MOR Visibility (m)
7 Signal amplitude of Laserband
8 Number of detected particles
9 Temperature in sensor (°C)
10 Heating current [A)
11 Sensor voltage (V)
12 Kinetic Energy
13 Snow intensity (mm/h)
14 Weather code SYNOP WaWa
15 Weather code METAR/SPEC
16 Weather code NWS
17 Spectrum?®

Yalues to export

| W Healing curtsnt [&] ”

| Kinefic Energy

| Snow intensity (m/h)

v 'weather code SYNOF Waw's
W%\ e ather code METAR/SPEC]

L
¥
| W] \Westher code Mw/S

| Maties stahis N |
Append Particle Spectium
[ ] Only in case of precipitatian

| v Sensor voltage [V)
i

Edit Export IDs

Figure 5. Output data selection page

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



https://intranet.actris.eu/index.php/apps/files/?dir=/CCRES/4. Quality Assurance/Disdrometer&fileid=55461

DisDrometer (DD) acquisition / configuration.
2. DisdroDL (Marc)

Marc feeling for today concerning DisdrDL

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

ACTRIS
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software (Lukas)

UoC’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 Parsival? and Thiess %\
o ACTRIS

ACTRIS-CCRES workshop, November 14-15t 2022, SIRTA Observatory CCRES 8



DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software

Modifying the cable connection (~ 100 €)

* Split the caballing into power supply and data flow
Splitter of Serial cable into USB data flow and power supply
Housing for the splitter
USB cable

Power supply cable > 100W
Some hours of work
Solution not lighning save

24\ power
adaptor

USB cable for PC

Serial 485
i ACTRIS

ACTRIS-CCRES workshop, November 14-15t 2022, SIRTA Observatory CCF\)ES 9
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software

Communication with the Disdrometer (Win)
« 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 Parsical®: (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 setto UTC

ACTRIS
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software

Communication with the Disdrometer (Win)

o HTerm 0.8.1beta - [hterm_thies.cfg] - X
File Options View Help

| Disconnect | Port [ coMs v|[" | Baud[1520 | patals ~| swop 1 |

P et | e
¢ [Correed | | Hlses Dlvtex Cloee Dl |7 [ saveoupue [+
Sequence Overview X [ﬁmm

1 5 10 15 20 25 30 35 40 45 50 55 &0 &5 70
'00 Bootloader V1.20y

w!00BBO0000y
100 Bootleoader V1.20y
w!00BBO0000,

Parity [None | ]S Flow control

i Ockearat | 02 ‘: Newinzevey [ 0% | EAutoscrol [ show errors

Show newline
characters

: Newline after 1., ms =
e o

CTs DSR RI DCD
e & & &

D OO D N O D DA O O I O O I DD D O D DA D D 0 0 MO D 0 W0 M
MW Y I Y e Y ennewww Duplex:Fully

wStarting program V2.60 2.12.2015 STD RevB.
»

Selection (-)

v
Input control
Input options

o i |
Type asc ~|[

Transmitted data

asci [JHex [JDec [Ein ‘ Send on enter

1 5 10 15 20 25 30 35 40 45 50 55 &0 €5 70 75 80 85 40 45 100 105 110 115 120 125

History -/0/10 Connect to COMG (b:115200 d:8 s:1 p:None)

ACTRIS-CCRES workshop, November 14-15t" 2022, SIRTA Observatory



DisDrometer (DD) acquis

tion / configuration.

3. Advanced Serial Data Software
Communication with the Disdrometer (Win)

it HTerm 0.8.1beta - [hterm_thies — x
File Options View Help
Disconnect | Part | COM& v][R| Baud[115200  v] Datas v| stop |1 v| Parity [None  ~| [JcTs Flow control

Rx 2580 | Reset | | T 0] | Reset |:Cnunt [ H 232 | Reset | || Newine at [cR v f,ﬁ"‘"“”*|

p z [k [ Newiine avery . Newiine after ... ms

Clesr recsived ‘ asal [rex [Joec [Jain | | saveouput | v 7 [lcksrat | 0|2 |7 Mz o |2 Cautosrol [showerrors | M=t o e,

Sequence Overview =N ived Data |
TN 10 15 20 25 30 35 10 45 50 55 &0 €5 70 75 80 85 20 S T S T S T A S A A S S S S T80
100 Bootloader V1.20,
w!00PBOO0O0,
100 Bootloader V1.20.
w!00PBOO000,
D T 0000 0 00D 0D 0 0O 1000000 000 000 000000 0D 1 00D 00 O 010000 0 1100 100000 0
WYY Y e ey DuplexzFully
wStarting program V2.60 2.12.2015 STD RevB.
w000r2895:2.60:01.01.15:00:01:007-1:-1:222227999.999;-1;-1:22222;999.9997999.999:999.999:9999.99:99999:-9.97-999:9.9:0:0:0:0:07070:07070:07070:0-0r0:+2273070730:401
2;18087233;099;083;99999;999;5899;9998;5999;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;0
0000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;00000;00000.000;000;000;000;000;000;000;000;000;000;000;700
0;000;000;000;000;0007000;000;000;0007000;0007000;000;000;000;000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;0
00;000;000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;
000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;000;000;000;000;0007000;000;000;000;000;000;000;000;000
;000;000;000;000;000;000;000;000;000;000;7000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000700
0;000;000;000;000;0007000;000;000;0007000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;0
00;000;000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;
000;000;000;000;000;000;000;0005000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000
;000;000;000;000;000;000;0007000;000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;00 00;0007000;000;000;000;000;000700
0;000;000;000;000;000;000;000;000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;00 00;000;000;000;000;000;000;000;0
00;000;000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;0007000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;000;
000;000:000:000:000:000;000;000:000:000:000:000;000;000;000:000:000:0007000;000;000;000:DF;.
wa
Selection (5
Input control
Input options
Clear transmitted ‘ asci [rex [Joec [JBin ‘Sendonenter CR ~ Send file DIR | | RTS
Type [asc v [ ] Asend
Transmitted data
i 10 15 20 25 30 35 0 45 50 55 €0 €5 70 75 0 85 0 95 100 105 110 115 120 125 130 135 140 145 150 155 160

History -/0/10 Connect to COMB (b:113200 d:8 5:1 p:Nene)

ACTRIS-CCRES workshop, November 14-15" 2022, SIRTA Observatory
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DisDrometer (DD) acquisition / configuration.
3. Advanced Serial Data Software

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 setto 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%\
ACTRIS
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DisDrometer (DD) set-up and acquisition.
NF requirement

Acquisition .
? Recording

0%0’ Acquisition methods

Output data

O Three options —
s\ﬁq’ QJo‘ 1. Manufacturer software LO DD ascii file
Q 2. DisdroDL e
Imin

3. Advanced Serial Data Software

All technical variables (HKD)
All  geophysical variables
(PSD, FV RR)

Follow the SOP

ACTRIS

ACTRIS-CCRES workshop, November 14-15t" 2022, SIRTA Observatory CCRES 14




DisDrometer (DD) calibration

e 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 ?

ACTRIS

15
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https://www.meteomet.org/incipit/

Take home message for disdrometer

* 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.

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

ACTRIS
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Weather Station (WS) set-up.
NF requirement

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 e e

.

https://docs.google.com/document/d/1Yw-
TXNCR3X9Ck4dNjTYI9wdx2SneG7vd/edit?usp=sharing&ouid=105609349844014987218&rtpof=true&sd=true

ACTRIS-CCRES workshop, November 14-15t 2022, SIRTA Observatory ]ml‘




Weather Station (WS) acquisition / configuration.
NF requirement

Acquisition

§¢ v < 1min sampling
v UTC time zone

| v" Air temperature
v’ Relative humidity

v Wind speed and direction

v’ Rain rate
v’ Status (heater ON/OFF) %\
- ACTRIS

ACTRIS-CCRES workshop, November 14-15t 2022, SIRTA Observatory CCRES 18




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

Recording

OSTR ogre

b b I

b b =
= I—g
= i

—— - LO WS ascii file

— UTC
1min

Weather geophysical

variables (T, RH, wind, rain)

Status

ACTRIS
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Take home message for Weather Station

* 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)

1

« Contacts : Jean-Charles, met-office

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

L the Weather Station ?

ACTRIS
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Doppler Cloud Radar (DCR)set-up.
NF requirement

Instrumental set-up

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

- horizontal distance < 70m

- altitude difference < 50m
v’ Vertical pointing mode
v Reflections on nearby objects may damage the radar.
v

Local regulations for the use of the RF spectrum should be
reviewed before installing an active instrument
(https://www.who.int/news-room/g-a-detail/radiation-radar )

https://docs.qgoogle.com/document/d/1C531y9NxsclBVzfj-Ns7Vruy7 16kCTi/edit#heading=h.qgjdgxs

ACTRIS
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https://www.who.int/news-room/q-a-detail/radiation-radar
https://docs.google.com/document/d/1C531y9NxsclBVzfj-Ns7Vruy7_l6kCTi/edit#heading=h.gjdgxs

Doppler Cloud Radar (DCR) acquisition / configuration.
NF requirement

Acquisition

v' 1min sampling
v UTC time zone

%
\J v’ Vertical profile of reflectivity
v’ Vertical profile of Doppler velocity

v’ Best vertical resolution (<25m)

v House Keeping Data /Cl—\
ACTRIS
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Doppler Cloud radar set-up and acquisition
NF requirement

Recording

Ny

ACTRIS
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Take home message for Doppler Cloud Radar

* 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.

ACTRIS
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Data NF storage to CLU Data Center storage

CLU Data Center

Central storage

NF

Local storage

Automatic transfer

CLU python code (Simo et al.)
_ https://qgithub.com/actris-

cloudnet/cloudnet-submit

LO WS ascii file

ACTRIS
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https://github.com/actris-cloudnet/cloudnet-submit

Take home message for NF to CLU-DC transfer

« OK : PIDto be filled for DisDrometer and Doppler Cloud radar. :
e KO :which PID for Weather Station ? Each sensor ? Each Weather Station ?

ACTRIS
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Formating & resampling at CLU Data Center

LO WS ascii file

CLU Data Center

Central storage

Formating & resampling
DISDRODB API or similar

Formating & resampling LO WS netcdf file

ACTRIS-CCRES workshop, November 14-15" 2022, SIRTA Observatory
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DISDRODB L0 = Conversion from ASCII to netCDF (Gionata)

1ID.CF Wl
2607 * .-~'.: 30 8 8.8 8.8 Dr ,..:.;. .60 nefCDF

Drop spectrum

SLT-

DISDRODB

Velocity

Time

Diameter %\
ACTRIS
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DISDRODB LO — Sensor configurations

* Include sensor-specific specifications
* Enable to customize the DISDRODB LO 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

¥ main v+  disdrodb / disdrodb / LO / configs / Go to file Add file ~

ﬁ ghiggi Edit configs and LOB processing for RD80 sensors a2547¢e on Sep 16 &) History
B OTT7_Parsivel 2 months ago
B OTT_Parsivel2 2 months ago
B8 RDS8O 2 months ago
B Thies_LPM 2 months ago

*  Ongoing work for Vaisala FD70 and ODM470 configurations

- ACTRIS
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DISDRODB LO — Sensor configurations

« Specifications are included in separate YAML files

¥ main ~  disdrodb / disdrodb / LO / configs / OTT_Parsivel / Go to file Add file ~
g ghiggi Fix time and object encoding problems 4991fdc on Sep 16 ¥Y) History
[ LOA_encodings.yml Parquet variables compression and data type 2 months ago
[ LOB_encodings.yml netCDF variables compression and data type 4 months ago
Sensor variables number format (# digits, decimals, ...), na_value &
[§ LO_data_formatyml valid range 4 manths ago
[§ diameter_bins.yml Dimension information (bounds, center, width) of drops diameter bins 4 months ago
[§ variable_description.yml netCDF variables ‘description’ attributes 4 months ago
[ variable_longname.yml netCDF variables ‘long_name’ attributes 4 months ago
[ variable_units.yml netCDF variables ‘units’ attribute 4 months ago
[ variables.yml Sensor variables 4 months ago
[ velocity_binsymi Dimension information (bounds, center, width) of drops fall velocity bins 4 months ago

SACTRISN
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<xarray.Dataset>
D I S D R O D B I O n et ‘ D F Dimensions: (time: 820714, diameter_bin_center: 32, wvelocity_bin_center:
32)

Coordinates: (12/13)

* diameter_bin_center (diameter_bin_center) floatéd 6.0862 ... 24.5
diameter_bin_lower (diameter_bin_center) floatéd ...
diameter_bin upper (diameter_bin_center) floated ...
diameter_bin_width (diameter_bin_center) floated ...
. . velocity _bin_center (velocity_bin_center) floated 8.85 ...
velocity_bin_lower (velocity_bin_center) floated ...
« Standardized variable names D
velocity _bin_width (velocity_bin_center) floated ...
. . . time (time) datetime64[ns] 2012-98-28T08
« Standardized dimension
latitude floated ...
. . longitude floated ...
» Standardized coordinates
Data variables: (12/16)
. - raw_drop_concentration (time, diameter bin _center) float3z ...
® Stanc arc Izec attrlbutes raw_drop_average velocity (time, velocity bin _center) float32 : )
raw_drop_number (time, diameter bin_center, wvelocity bin_center) floated ...
rainfall_rate 32bit (time) float32 ...
. rainfall_accumulated 32bit (time) float32 ...
® Stanc arc Izec metad ata weather_code synop_ 4680 (time) float32 ...

number_particles (time) float6d ...
sensor_temperature (time) float32 ...
sensor_heating_current (time) float32 ...
. sensor_battery_voltage (time) float32 ...
9 C F_C O m I I an t n et C D F sensor_status (time) float3z ...
p rainfall_amount_absolute 32Zbit (time) float3z ...
Attributes: (12/68)
campalgn_name: HYMEX_2012
description: Hydrological cycle in the Mediterransan ...
station_name: Mirabel
deployment_status: terminated
deployment_mode: land
platform_type: fixed
authors: Alexis Berne, Jacopo Grazioli
authors_url: Alexis Berne, Jacopo Grazioli
contact: alexis.berneg@epfl.ch
contact_information: http://lte.epfl.ch
institution: Laboratoire de Teledetection Enwvironneme...
website: https://hymex.org/

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



DISDRODB Metadata e

land
fixzd
: unshielded

* A metadata YAML file for
each station S e s
« The metadata are -
attached as global
attribute to the netCDF
file

Laboratoire de Teledetection Environnenentale - Ecole Polytechnique Federale de Lausanne
Alexis Berne, Jacopo | 101
.ex1s Berne, Jacopo Graz
—.: Alexis Jacopo Grazioli

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



DISDRODB Reader

 |f 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 ti%\
ACTRIS
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DISDRODB L0 netCDF — Production Modes

Within bash script / by command line

run_disdrodb 18 reader data_source campaign_name raw_dir processed_dir [parameters]

Within a python script

from disdrodb.L@®.L® processing import run_reader
run_reader({<data_source», <campalgn_name>, <raw _dir», <processed dir>, ...)

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 LOB netCDF file.

ACTRIS
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DISDRODB LO netCDF — Verbose processing

ACTRIS
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DISDRODB LO netCDF — Log files

2822-11-11 18:25:16,834 - HYMEX_ 2812 - INFO - ##Hf Script started #HH

2822-11-11 18:25:16,835 - disdrodb.l®.ioc - DEBUG - Created /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_2012/metadata.

2822-11-11 18:25:16,838 - disdrodb.l@.ioc - INFO - 18.yml copied inteo /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_ 2812/metadata.

2822-11-11 18:25:16,839 - disdrodb.l@.ioc - INFO - 1l1.yml copied into /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX 2812/metadata.

2022-11-11 18:25:16,841 - disdrodb.l®.io - INFO - 13.yml copied into /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_2012/metadata.

2022-11-11 18:25:16,843 - disdrodb.l@.ic - INFO - 38.yml copied into /ltenas3/data/DISDRODE/Processed/EPFL/HYMEX_ 20812/metadata.

2822-11-11 18:25:16,845 - disdrodb.l@.ioc - INFO - 31.yml copied into /ltenas3/data/DISDRODE/Processed/EPFL/HYMEX 2812/metadata.

2022-11-11 18:25:16,847 - disdrodb.l®.io - INFO - 32.yml copied into /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX 2812/metadata.

2022-11-11 18:25:16,0848 - disdrodb.Ll@.ic - INFO - 33.yml copied into /ltenas3/data/DISDRODE/Processed/EPFL/HYMEX_ 20812/metadata.

2022-11-11 18:25:16,048 - disdrodb.L®.io - INFO - The metadata of stations (['10.yml*, "11.yml*, "13.yml", "38.yml", *31.yml’, "32.yml’, "33.yml']) have been copied into /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_2812/metadata.
2822-11-11 18:25:16,848 - disdrodb.l®.ic - DEBUG - Created /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_20812/info

2022-11-11 16:25:16,849 - disdrodb.lL®.io - DEBUG - Created /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX 2812/L8A

2022-11-11 18:25:16,849 - disdrodb.l®.io - DEBUG - Created /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_2012/1 0B

2822-11-11 18:25:16,849 - HYMEX_2812 - INFO - Processing of station_id 1@ has started

2822-11-11 18:25:16,858 - HYMEX_2812 - INFO - L@A processing of station_id 1@ has started.

2022-11-11 18:25:16,868 - disdrodb.l@.L8A_processing - INFO - 289 files to process in fltenas3/data/DISDRODEB/Raw/EPFL/HYMEX 2812

2822-11-11 18:25:16,293 - disdrodb.Ll@.LBA_processing - DEBUG - 1 / 289 processed successfully. File name: /ltenas3/data/DISDRODB/Raw/EPFL/HYMEX_ 2812/data/10/10 ascii 28128828.dat
2822-11-11 18:25:16,558 - disdrodb.l@.LBA_processing - DEBUG - 2 / 289 processed successfully. File name: /ltenas3/data/DISDRODB/Raw/EPFL/HYMEX_2812/data/18/18_ascii_28128829.dat
2822-11-11 18:26:27,662 - disdrodb.l@.LBA_processing - DEBUG - 286 / 289 processed successfully. File name: /ltenas3/data/DISDRODE/Raw/EPFL/HYMEX 2012/data/18/18 ascii 20138828.dat
2022-11-11 18:26:27,899 - disdrodb.l®@.LBA_processing - DEBUG - 287 / 289 processed successfully. File name: /ltenas3/data/DISDRODB/Raw/EPFL/HYMEX_2012/data/10/10 ascii_28138829.dat
2022-11-11 18:26:28,129 - disdrodb.Ll@.LB@A_processing - DEBUG - 288 / 289 processed successfully. File name: /ltenas3/data/DISDRODE/Raw/EPFL/HYMEX_2012/data/18/18 ascii 201308830.dat
2822-11-11 18:26:28,373 - disdrodb.Ll@.LBA_processing - DEBUG - 289 / 289 processed successfully. File name: /ltenas3/data/DISDRODEB/Raw/EPFL/HYMEX_2012/data/18/18_ascii 20138831.dat
2022-11-11 18:26:28,373 - disdrodb.l@.L8A_processing - INFO - @ of 289 have been skipped.

2822-11-11 18:26:28,374 - disdrodb.Ll@.LBA_processing - INFO - ---

2822-11-11 18:26:28,374 - disdrodb.Ll@.LBA_processing - INFO - Concatenation of dataframes started.

2822-11-11 18:26:38,415 - disdrodb.Ll@.LBA_processing - INFO - Concatenation of dataframes has finished.

2822-11-11 18:26:30,4380 - disdrodb.l@.LBA_processing - INFO - Conversion to Apache Pargquet started.

2022-11-11 18:26:38,435 - disdrodb.l®.io - DEBUG - Created directory /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX 2812/L0A/18.

2822-11-11 18:29:01,439 - disdrodb.Ll@.LB@A_processing - INFO - The Dask Dataframe has been written as an Apache Parquet file to /ltenas3/data/DISDRODE/Processed/EPFL/HYMEX_2012/L0A/18/HYMEX_ 20812 s1@.parquet.
2822-11-11 18:29:01,439 - disdrodb.Ll@.L8A_processing - INFO - Conversion to Apache Parquet ended.

2822-11-11 18:29:84,618 - HYMEX_2812 - INFO - LBA processing of station_id 18 ended in 228.55s

2022-11-11 18:29:84,611 - HYMEX_2812 - INFO - L@B processing of station_id 1@ has started.

2022-11-11 18:29:04,612 - disdrodb.l®.io - INFO - Reading LB Apache Parquet file at /ltenas3/data/DISDRODE/Processed/EPFL/HYMEX_2812/L8A/18/HYMEX_20812_s18.parquet started.
2022-11-11 18:29:084,624 - disdrodb.l@.ioc - INFO - Reading L@ Apache Parguet file at /ltenas3/data/DISDRODB/Processed/EPFL/HYMEX_2012/1L8A/18/HYMEX 2012 _s18.parguet ended.

2822-11-11 18:29:84,624 - disdrodb.Ll@.LBB_processing - INFO - Retrieval of L@B data matrix started.

2022-11-11 18:46:28,118 - disdrodb.l®.L8B_processing - INFO - Retrieval of L@B data matrices finished.

2822-11-11 11:85:11,959 - HYMEX_2812 - INFO - L@B processing of station_id 1@ ended in 2167.35s
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# Disdrodb

Welcome to disdroDB’s documentation!

DISDRODB

 Software: https://github.com/ltelab/disdrodb
« Documentation: https://disdrodb.readthedocs.io/en/latest/
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DISDRODB - Goals

Gionata Ghiggi', Kim Candolfi', Régis Longchamp?, Christine Unal*
Marc Schleiss*, Remko Uijlenhoet?, Timothy H. Raupach®, Alexis Berne'

'Environmental Remote Sensing Laboratory, LTE, EPFL, Lausanne, Switzerland
’ENAC-IT4Research, EPFL, Lausanne, Switzerland

*Department of Water Management, TU-Delft, Netherlands

“‘Geoscience & Remote Sensing Department, TU-Delft, Netherlands

“Climate Change Research Centre and ARC Centre of Excellence for Climate Extremes, .

UNSW Sydney, Australia .
PRODUCTS 4

DISDRODB LO
Raw data converted into standard netCDF 4

-
w @ ®
- ®

DISDRODB L1
Homogenized and quality-checked data

DISDRODB L2
Scientific products derived from DISDRODB L1
DSD parameters
Reflectivities at X, C, 5, Ku, Ka bands
Rainfall rate

GOALS

» Define common standard for disdrometer data exchange

» Promote the data archive’s mobilization and centralization
- Create a global homogenized DSD dataset

- Establish a research community sharing their data,
experiences, open-source software, and best practices
» Facilitate disdrometer data management and processing
- Accelerate and advance precipitation research

L1 and L2 products at various temporal aggregations
30s, 1, 2. 5 and 10 minutes
_ Representativity for a larger set of spatial scales

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

variability of the raindrop size distribution (DSD) globally

ACTRIS
CCRES
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DISDRODB — Data sources & sensors

( WD RD-59 )

( O =L AM J
C ]
( -
MAJOR
( cemapen DATA ARM )
SOURCES
( ‘ NASA ) ( Thies LBM )

Maore information bere B

( DELFT } Software available of ‘a-.l-:'

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

DNSDRODE LO storus

B Archived
® Unarchived

indrop size distribution

o ;b(.h_ globally
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DISDRODB - Outlook

« The launch of the DISDRODB initiative required more than 1 year FTE work
« AtLTE,
« WE ARE LOOKING FOR PEOPLE, interested:

» 1o 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

. ACTRIS
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Weather Station : Conversion from ASCII to netCDF (Antoine)

- 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.

ACTRIS
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Weather Station : Conversion from ASCII to netCDF

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
iInformations

Resample the dataset to have a common dimension between all stations
- We finally write the NetCDF-4 file

ACTRIS
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Weather Station : Conversion from ASCII to netCDF

@ [ CF Metadata ]
|

-
[ Reading file H Resampling }—y Adding attributes HWriting NetCDF file\]
-

A p— puy mE
) i 4 pandas 4 - mEE

N‘;: NumPy |:;| pandas xarray xarray ~ netCDF

i S ACTRIS
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Take home message for ASCIl to netCDF conversion

* 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 ?

ACTRIS
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Z-DD pre-processing at CLU Data Center

CLU Data Center

Central storage

CCRES algorithm, Delanoe et al
Z-DD pre-processing .
- Z derived with PSD L L1 DD netcdf file J

LO WS netcdf file

- i R 7~ ACTRISYN
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Z-DD pre-processing at CLU Data Center

) GitHub

GitHub - jleinonen/pymiecoated: Calculating radar scattering properties of single- and
dual-layered spheres
Calculating radar scattering properties of single- and dual-layered spheres - GitHub -

jleinonen/pymiecoated: Calculating radar scattering properties of single- and dual-
layered spheres (150 ko) =

jleinonen/ ©) GitHub
pymi ECUatEd GitHub - jleinonen/pytmatrix: Python code for T-matrix scattering calculations
_ Python code for T-matrix scattering calculations. Contribute to jleinonen/pytmatrix
i L RO PR R development by creating an account on GitHub. (145 ko) «
" s T O o
jleinonen/
" —
pytmatrix
Python code for T-matrix scattering calculations
B =56 w 69 7 38 o
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Z-DD processing at CLU Data Center

CLU Data Center

Central storage

{ L DD rere e J One « complete » netcdf

file with all LO-L1 1D data,

: metadata & HKD
LO WS netcdf file Merging 1. LO data for WS

2. L1 datafor DD

R .

7~ ACTRISYN
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DCR-CC monitoring with CCRES algo @AERIS DC

CCRES-WEB @AERIS DATA CENTER

One « complete » netcdf
file with all LO-L1 1D data,

Quick-Look
(times series
+ scatter plot

LO data for DCR
Reflectivity monitoring

CCRES algorithm, Dupont et al.

ACTRIS
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Take home message for DCR-CC monitoring

« Z-DD processing:
» Algo Z-DD vO. : was developed 5 years ago by Julien et al.

» Algo Z-DD_vla : 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.

l _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— J

L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = =
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Criteria to select a « good » rain event

Variables Limits Objectives

Temperature > 2°C Remove solid precipitations

Wind speed Max < 10 m/s Ensure good quality of disdrometer
Average <7 m/s measurements

Rain gap <1 hour Ensure rain continuity

Rain rate >0 mm/h Have “moderate” precipitations
<3 mm/h

Cumulated rain >3 mm Have significant cumulative

precipitation to ensure good
Rain duration > 3 hours statistics

ACTRIS-CCRES workshop, November 14-15" 2022, SIRTA Observatory
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Some alerts and flags for typical rain events / monitoring at
SIRTA site

2020-10-27 @ SIRTA 2021-01-12 @ SIRTA
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Some alerts and flags for typical rain events / monitoring at
SIRTA site

2019-10-08 @ SIRTA 2019-11-09 @ SIRTA

—— Disdrometer
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Some alerts and flags for typical rain events / monitoring at
SIRTA site

2020-09-28 @ SIRTA 2020-09-28 @ SIRTA
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DCR-CC example for along time series at SIRTA

“ALL” and “GOOD” rain events at SIRTA

B0 T T

| T T I
: R 2 rain event (1753)
B Good” rain event (3403

50 : : : —

Rain event per month
L e
{om] [
|
|

o]
L]

10

2015 16 2017 2018 14a 2020 2021 2022
YearMlonth

All =1753, Good = 340 events
:> Around 40 events /year, OK for DCR-Z monitoring /(‘P\
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DCR-CC example for along time series at SIRTA

Raw DCR -Z( @194m) mon/tor/ng W/th DD

20,

[ 1] [T
15 Boxplot (mediane/marker, 25th-75th

o 10 percentiles/surface, min-max values / line) |
2 "
= S

o

5 |

e O— -
N |

S5

w

- 1
N 10~ 1
N
q -15+

Am@na mlsalagnment Wet radongwe effect

problem

. Antena alignment Blower: set-up

cmrre@:tic:m
2014 2015 2016 2017 2018 2019 2020 2021
Avg. -11.3 -12.1 -4.9 -4.9 0.5 -1.2 -0.2
Std. 2.9 3.8 3.8 4.5 1.6 3.7 3.4

:> Two major changes on SIRTA DCR have been detected
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DCR-CC versus DD, statistics at SIRTA
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5 2021 (Bias =-040, 5tD = 2.92, RMSE = 1.83
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Example: JOYCE data June-Dec 2019

mirac - Offset monitoring at Juelich (filtered data)

12
m—— 4/-15 days mean
& events
i confident data
=
E J
o
= .
5 %
5
4 1 =
2 E
L
0 - . - . - -
06-01 07-01 08-01 09-01 10-01 11-01 12-01
time [UTC]
Averaging according to ESA needs I\/!eltir_1g snow!
2 step filtering — 1) to eliminate outliers -> Blue area Filtering used not good enough
2) Averaging in 30 day moving averaging for the Dec cases
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Perspectives

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
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Thanks for your attention. Questions ?

ccres contact@listes.ipsl.fr
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