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Outline Deutscher Wetterdienst

Wetter und Klima aus einer Hand

o

* Radiation sensitivity of RS sensors
— Radiation correction for T-sensor in GDPs (RS41, M10)
— New experimental results:
— Radiation error, RS92 (LC3), DFM-17 (GA?2)
— Reproducibility rad. error (RS41, RS92, DFM-17, M10)
— RH-sensor:
— Radiation dry bias RS92 (LC3)

* Time-lag RH-sensor
— Ventilation effect 2 setup modification
— Results RS92 (LC3)
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Radiation error T-sensor Deutscher Wetterdienst

Wetter und Klima aus einer Hand N\ ‘

Radiation T-correction in GDP (RS41, M10)

* Laboratory:
Measurement of radiation sensitivity AT
at fixed I, and selected a using SISTER

* Combine data in expressions AT (p, v)
for each a

* GDP processing: r./ o

— Correction of RS-measured T;,y,, based on: :

o lab-based AT (p, v)
(p, v from measured RS profile;
sun elevation during sounding)

o RTM-simulated actinic flux
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Results rad. sensitivity T-sensor _
Deutscher Wetterdienst
R892 Wetter und Klima aus einer Hand N\ ‘

 Example raw data record (one measurement day):
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Results rad. sensitivity T-sensor _
Deutscher Wetterdienst
R892 Wetter und Klima aus einer Hand N\ ‘
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Results rad. sensitivity T-sensor
DFM-17

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N\ ‘

AT, linearly
scaled to
I, = 1000 W-m~

Systematic
increase of AT
at low p and v

Systematic
change of AT
with solar
elevation

435 points

AT /K

AT /K

[
=]

DFM-17  ‘direct’ 2 Vims, ]
atata ‘m 05'12 T
1317
. 2832

| 3.2-3.4
3437 -
. 3.8-45 7
| 5565
\\\‘ ]
.’\\.- N N -
Tog e ]
.- ~g-- - 4- * Ty .- ]
R e 2
| = I - 600
. 100 1000

p/ hPa

L | T ! Tl st ]
DFM-17  ‘directt ~ _ wv/ms ]
550 0512
1317
2832

. 3.2-3.4
. 34-3.7 A
| 3845
5565
& .
"IN ]
tx‘_‘ : T e ]
- ] “1‘ Te - .- :
+ ~ g S i::; =22

| o I 0
. 100 1000
p/ hPa

AT /K

AT /K

[
=

DFM-17 'direct’ . v/ms ]
= /-m 0.5-1.2 |
= SEA=30° 1317
- 2.832
* 3.2-3.4
- 3.4-3.7
Y 3.8-45
. 5.5-6.5 |
— - —
‘e, i
. \"_
[ .o . ]
T '}—‘“l-x - *- - - m
LS ~#== ;_;;; - .
B Ll L 1 Lol i | 7]
10 100 1000
p/ hPa
T T UL L T

DFM-17 'direct’ ov/mst ]
e =10060-W-m 0.5-1.2 |
- '\ 1.3-1.7 -
\ 2.8-3.2 ]
. 3.2-3.4 ]
- - 3.4-3.7
) 3.8-45
. 5.5-6.5

E N “.

i :::‘:” . *- .- _
- _V_j:__ - k"ﬁ‘ - -
oo e ~
MR e 2 -
B Ll L 1 Lol L | 7]
10 100 1000
p/ hPa

Lead Centré

C. von Rohden — ICM16 — Tenerife

Lindenberg Meteorological Observatory
Richard-ABmann-Observatory




RS92 RH dry bias

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N\ ‘

* RS92 RH-sensor heated by solar radiation
- RH dry bias (relative effect up to 50% at 15 km

Problem: RH-sensor heating unknown.
RS92-GDPv2: ATpgry estimated by linking to
rad. error of T-sensor: ATgpy = f - AT (I, p, V)

* New experimental approach using SISTER:

— Expose RH-sensor

— Measure RH dry-bias (ARH)

— Calculate sensor heating ATgry from measured

ARH using sat. vapour pressure equations:
RHair

RH,;, + ARH

eS(Tair + AT) — es(Tair) .

N
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RS92 RH dry bias,
Measurement results

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

U/ %RH (raw, air)

Example of measured raw data, (p = 200 hPa, I ~ 950 W-m)
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RS92 RH dry bias,
Measurement results

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N\ ‘

Two examples (p = 200 hPa)
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RS92 RH dry bias, _
Deutscher Wetterdienst
Measurement I’eSU|tS ATRH (p) Wetter und Klima aus einer Hand N\ ‘
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RS92 RH dry bias, _
Deutscher Wetterdienst
Measurement FESU|'[S ATRH (U) Wetter und Klima aus einer Hand N\ ‘
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Rad. sensitivity RH-sensor RS92, _
Deutscher Wetterdienst
neXt StepS Wetter und Klima aus einer Hand

o

* Measured data sets ATry (p, v) to be fitted to create working expressions

 RH dry bias correction to be implemented in RS92-GDP.v3 processing using
working expressions for ATry (p, v), RTM-modelled actinic flux I, RS-
measured T, RH, p, v, and conversion to ARH using sat. pressure e, (T)

* Approach in principle independent of actual relative humidity set in the
experimental setup, but:

ATry estimate sensitive to systematic deviations in RH_;,. measured by RS
(e.g. calibration), in particular at low RH_;,

RHaijr

€s (Tair + AT) — es(Tair) .
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Radiation sensitivity T _
e Deutscher Wetterdienst
Re p rOd U C| b| I |ty Wetter und Klima aus einer Hand

o

e LCradiation correction for T based on measurements with a
single radiosonde unit (for consist data)

* Variability in radiation sensitivity expected across different units
of the same RS model
(Production-related variation of shape and size of sensors,
quality and thickness of coating, small changes of sensor boom
construction, ...)

* LC performed reproducibility tests of rad. error across different units
(RS41, RS92, DFM-17, M10)

* Results (reproducibility) to be included as random uncertainty
component in GDPs

P
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Radiation sensitivity T Deutecher Wetterdionst
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Radiation sensitivity T Deutecher Wetterdionst
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RH time lag RS92:
Setup & principle

Deutscher Wetterdienst

Wetter und Klima aus einer Hand N\ ‘

* Observe response of RH sensor
to step-like changes RH

humid .0
0.8
. T
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RH time lag RS92,

Deutscher Wetterdienst

9

Eﬂ:eCt Of Vent||at|0n Speed Wetter und Klima aus einer Hand
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RH time lag RS92: _
Deutscher Wetterdienst
Measurement results Wetter und Klima aus einer Hand

9

U

RH-sensor response time
e Data collected from Sonde: RS9

=
N
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RH time lag RS92: _
Deutscher Wetterdienst
Measurement results Wetter und Klima aus einer Hand N

RH-sensor response time
e Data collected from Sonde: RS9

four RS92 units
: l AV Miloshevich (2004), RS90, data by Vaisala -
* T-range: ] Data sheet (Vaisala, 2013) ]
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RH time lag RS92: _
Deutscher Wetterdienst
Measurement results Wetter und Klima aus einer Hand N

RH-sensor response time
e Data collected from Sonde: RS9
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RH time lag RS92:
Measurement results

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

9

Data collected from

RH-sensor response time
Sonde: RS92; Param.: up|dn

four RS92 units I
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RH time lag RS92: _
Deutscher Wetterdienst
Measurement results Wetter und Klima aus einer Hand N

RH-sensor response time
e Data collected from Sonde: RS92; Param.: up|dn

four RS92 units
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Summary
Status Radiosonde GDPs in GRUAN

Deutscher Wetterdienst
Wetter und Klima aus einer Hand
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Deutscher Wetterdienst
Wetter und Klima aus einer Hand N\ ‘

Thank you for your attention!
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