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» Data processor

o Possibilities and general structure

» Current version (RS41-GDP-ALPHA.2)

o Examples for different modules

o Status of development

» Schedule and conclusion
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GRUAN data processor Deutscher Wetterdienst
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» GRUAN data processor
o Alias name of > GRUAN Data Processing System (GDPS) for Radiosonding
o General modular processing system for radiosonde data
o Open system which could be adapted for any radiosonde types/models
o Output files will be created as NetCDF

o Creation of any number of analysis plots

» Current adaption tests
o Ground check analysis only (GCA) 2> RS92-GCA.1, RS41-GCA.1
o (Extract/convert) Manufacturer Data Products (EDT) - RS92-EDT.1, RS92-EDT.1
o GRUAN Data Products (GDP) > RS41-GDP.1, RS92-GDP.3, DFM-09-GDP.1

» Possible future adaptions
o ECC ozone, CFH, ...
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Scheme of GRUAN data processor
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Pre-processing

Data import &
mapping

Processing &
guality control

Quality

Data export
assessment

: « Create a
standardised
raw data file

: «Create a
- standardised
meta-data file

. Initialise the
data processor

tion files

: « Import raw data :

files

: . Import meta-

data file

« Map data

variables

: » Combine & grid
using configura- : :

data variables

- Modular * :
processing o

- 1 +Assess all : « Create a
available quality : : standardised

information, like : : data product file

Completed

« Store all :
- intermediary - ranges & dis-  : : .Create a
= results tribution of data : : processing log
« Store final - uncertainties . Create a quality
. results : i control & quality :
: - quality & : - assessment
- « Store quality processing flags : : report
- flags ::
Completed Completed

* see QA/QC presentation
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ALPHA.2 — Processing scheme
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Detect launch
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1. Quality control of input variables peutscher Wetterdienst
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2. Detect launch and burst point —
using pressure sensor
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Launch point detection

Burst point detection

GRUAN

If a pressure sensor can be used:
* most cases > unambiguous detection possible
« often - equal detection results of manufacturer and
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2. Detect launch point —
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Launch point detection Launch point detection
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3: Detect and analyse SHC check Deutscher Wetterdienst
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Detection of SHC period . . .
Differences in SHC check period
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4: Pendulum analysis &
Calculate ventilation
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INFO: ascRate=5.43 m/s, vent=5.46 m/s (vent_uc=0.17 m/s)
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5: Smoothing wind vector — S o Wetterd
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6. Detection of sunlight conditions
(part to estimate radiation)
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Solar Elevation Angle
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6: Estimate radiation Deutscher Wetterdienst
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Actinic flux used for radiation correction CﬂlCUlation Of aCtiniC ﬂUX
40 L S O dependent on:
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7: Radiation correction of
temperature sensor
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N
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Solar temperature correction
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8: Smoothing temperature & S o Wetterd
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Residual of smoothed Temperature Combined uncertainty of temperature
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9: Humidity time-lag correction —
mid-latitude example: Lindenberg

Deutscher Wetterdienst
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Analysis of Timelag Correction
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9: Humidity time-lag correction —

tropical example: Singapore
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Over-correction
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Analysis of Timelag Correction
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10: Recalculation of RH —

from T toT Deutscher Wetterdienst
sensor alr Wetter und Klima aus einer Hand N\ ‘
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11: Estimate uncertainty of RH Deutscher Wetterdienst
Wetter und Klima aus einer Hand > ‘

Combined uncertainty of humidity
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Issues to be resolved Deutscher Wetterdienst
Wetter und Klima aus einer Hand > ‘

» Time-lag correction of humidity = (solved) included in next version

o Qver-correction in case of very high and humid tropopauses, e.g. Singapore

» Altitude and pressure (GNSS, sensor) - (open)
o linking of station pressure to launch altitude (if RS41 without pressure sensor)
o drift of pressure sensor before launch (if RS41 with pressure sensor)

o use correct altitudes of ground equipment (meta-data) at all GRUAN sites

» Launch detection (if RS41 without pressure sensor) = (open)

o launch from inside an autolauncher or house

> Radiation correction = ( )

o using of results from NEW radiation chamber (with sonde rotation)

-

—_— )1 | ’ - - —
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Wetter und Klima aus einer Hand

Development schedule RS41-GDP Deutscher Wetterdienst %
e

ICM-10

Main development phase since ICM-10 (2018-05 to 2019-01)

Release of ALPHA.1 (2019-02-08) — LC intern only

Release of ALPHA.2 (2019-03-04) — available to selected|tester ICI\‘/'I'll

Release of ALPHA.3 (summer 2019) — all main issues solved (GOAL)

o release more ALPHA versions if necessary (hopefully not)

v WV VvV VvV

A\

Release of BETA.1 (end of 2019) — RC1: data analysis

» Writing documentation (already started) and paper A
TD & article

» Certification and release of final RS41-GDP.1

A
i ;r‘ \ A
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Processing status and many thanks peutscher Wetterdienst
Wetter und Klima aus einer Hand > ‘

Measuring Systems

Availability of GRUAN Data Product RS41-GDP-ALPHA.2

Availability of GRUAN Data Product RS41-GDP-ALPHA.2

ALC-RE-01
EAR-RS-01
BAR-RS-02
BEL-RS-01
BOU-RS-01
CAB-RE-01
DAR-RS-01
DLG-RE-01
DWS-R5-01
GRARS-01
LALU-RS-01
LAU-RS-02

Lan-R 50 -5

MAN-RS-01
MAQ-RS-01
MEL-RS-01
MEL-RS-02
MTS-RS-01
NAU-RS-01
N A-RS-01 |
PAY-RS-01
PAY-RS-02
POT-RS-O1
REU-RS-01

sepP-Rs-01 {JINIMMIIINERNIN

SIR-RE-01
SNG-RS-01
SOD-RE-01
S0O0-R5-02
SYO-RE-01
TAT-RS-01
TEN-RS-01

TR T R T [0

2018

{00 A I

2019

Jan-2018

Feb-2018 Mar2018  Apr20128  May-2018  Jun-2018  Jul-2018  Aug-2018  Sep-2018  Oct2012  Now-2018 Dec-2018

Date

2019

Feb-2019 Mar2019  Apr2019  May-2019  Jun-2018  Jul-2019  Aug-2018  Sep-2010 Oct2019  Now-2018 Dec-2018

Date

Many thanks to all sites for RS41 measurements performed.
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