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Outline Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘

» Motivation
» Processing system (GDPS)
» Data product RS41-GDP - BETA.1 and changes afterwards

» Schedule and summary
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Sounding data in GRUAN — RS types peutscher Wetterdienst
Wetter und Klima aus einer Hand u

GRUAN Radiosonde Launches (total: 113982 at 2020-11-08)
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GRUAN Data Processing System Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘

» GDPS
o Alias name of 2 “GRUAN Data Processing System for Radiosounding”
o General modular processing system for radiosonde data
o Open system which could be adopted for any radiosonde types/models
o Output files will be created as NetCDF

o Creation of any number of analysis plots

» Current adaptations/configurations
o Analysis of Ground Checks only (GCA) - RS92-GCA.1, RS41-GCA.1
o Converted data products of manufacturer (EDT) - RS92-EDT.1, RS41-EDT.1
o GRUAN Data Products (GDP) - RS41-GDP.1

» Possible future adaptations
o ECC Ozone, CFH, ...
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Scheme of the GDPS

Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘
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Processing Scheme of

Deutscher Wetterdienst

RS41_G D P : 1 Wetter und Klima aus einer Hand K ‘
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(1) Quality control of input

Deutscher Wetterdienst
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Wetter und Klima aus einer Hand
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(2)

Detect and analyse SHC check peutscher Wetterdienst

Wetter und Klima aus einer Hand K ‘

Detection of SHC period
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(3) Estimate uncertainty of
altitude

Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘

Uncertainty components of altitude above MSL GPS Sate”ite geometry
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(4) Radiation correction of
temperature sensor

Deutscher Wetterdienst

Wetter und Klima aus einer Hand K ‘
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(5)

Time-lag correction
of humidity

Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘

63.2%-time 7 /s

-GEUAN

Lead Centre

100

10

I
I
> |
|
I
I
I

TYyTTT I TTT I I'T I'TT | L I ITT | T'TT TTT T | T | T I T'TT
— U (air flow, calc.) ] B ] B T TU,sens
| 120 — — 20 — - Tair
1 - = Fitline: U() = U, - U-explr™" -1 1T 7 Site:SNG i
C 1 | | 1 L L | 1 L — - System:SNG-HS-m —
12050 | 12100 12150 12200 12250 12300 12350 | i Setup:ROUTINE2 |
[ time/s I Time:00:00:00
B — - B-No:1 -
15 — 15 — Sondo941-5G —
| | | | | | I [ | I [ | | | B | gN:POQZOGSQ —
I cr—n. (T— ST tep:44
Model: z=a-exp[b-(T To)]' TinK L — Uori - HuraidityTimelagCorrection —
- T, = 273.15K - L U - i
— —] caorr
= a =0.483 + 0.043 3 L U i i
- b = -0.0756 + 0.0022 J10 - ool 10 _
~ X2, =099 1 L L _
- 1:L sl |
L | | | | | | | | | | | | ] 0 1111 | 111 | (- | 11 | | I | | 111 0 111 | 1 11 | 1 11 | 1 11 | 1 11 | 1 1| |

Strong correction in range of
the tropical tropopause

> 20 %RH at -70 to -90°C

P

-60

-40 -20 0
Temperature of humidity sensor, T /°C

0 20 40 60 80 100 120 140

Relative humidity U [%RH]

-100 -80 -60 -40 -20 O

Temperature T [°C]

20

M. Sommer - 2020-11-20 - Virtual - Page 11

Lindenberg Meteorological Observatory

w I

Richard-ABmann-Observatory



(6) Uncertainty components

. . 4 Deutscher Wetterdienst
Of relatlve humldlty (RH) Wetter und Klima aus einer Hand N\ ‘
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Comparison example — Humidity

- Deutscher Wetterdienst
9 G D P VS. Val S al a Wetter und Klima aus einer Hand K ‘
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Important changes since BETA.1 Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘

» Uncertainty estimation of all GPS-based variables

o altitude, longitude, latitude, wind speed, wind direction, ventilation, pressure
» Updated calculation of ventilation (relevant for radiation correction)
» Improved calculation of IWV and u(IWV)

» Fix of several bugs to prevent crashes and to decrease the number of
aborted processes

» Optimised NetCDF files
o uses CHAR instead of STRING

o k-level of all stored uncertainties are changed from k=1 to k=2 now

k=2 - Is this fine with everybody?

-
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RS41 Technical Document —
Current status

Deutscher Wetterdienst
Wetter und Klima aus einer Hand K ‘

Title: “GRUAN characterization and data processing of the Vaisala RS41
radiosonde”

Authors: Michael Sommer, Christoph von Rohden, Tzvetan Simeonov,
Peter Oelsner, Tatjana Naebert, Ruud Dirksen, Hannu Jauhiainen,
Petteri Survo, ...
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State of processing & schedule Deutscher Wetterdienst

Wetter und Klima aus einer Hand
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1. Release of BETA.2 - planned at 2020-12-08

o To be processed:
= all RS41 launches of full network for June and December 2020 (~1800)
= all RS41+RS92 comparison flights 2014 — 2020 (~1100)

2. Technical document (GRUAN-TD) - final for review in Feb 2021
3. AMT paper (focus radiation correction) —> final submission in Q1/2021

4. Certification process - Q2/2021
o Based on: current data flow, GDP version BETA.2 data, TD and paper

5. Release of final RS41-GDP.1 —> after certification
o Reprocessing of all RS41 soundings in GRUAN archive (more than 33,000)
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Summary Deutscher Wetterdienst

Wetter und Klima aus einer Hand

0

» Processing system —> Operational version available

> Very detailed data control, corrections and uncertainty estimation

» BETA.1 available - GRUAN sites 2019-09 to 2020-12
» BETA.2 —> start 2020-12-08
» Documentation —> ongoing (to be finished by Q1/2021)

» Certification process - Q2/2021

Thank you for your attention.
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