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In-service Aircraft fér a Global Observing System

IMPLEMENTATION OF AN IN-FLIGHT CALIBRATION METHOD
FOR THE MOZAIC/IAGOS CAPACITIVE HYGROMETERS
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IAGOS — CORE CAPACITIVE HYGROMETER k-5 ¢
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= Established technique
(balloon soundings)

= | ow maintenance requirements

= Regular pre- and post-flight
calibrations

= |nflight blind intercomparison
— 5% RH uncertainty
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ENVIRONMENTAL SIMULATION FACILITY TO CALIBRATE
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T-Level_1:-40.61 £ 0.19°C

T-Level_2:-31.02£0.11°C

T-Level_3:-21.30 £ 0.05°C

T-Level_4:-2.47 £ 0.33°C

T-Level_5: +16.56 £ 0.36°C
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Offset [% RH]

CALIBRATION COEFFICIENTS

®  (Observation
= = Sensor-Hist
Fit —

® Predicted
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Temperature [Celsius]

-40 -30

Offset [% RH]
Quality of fit R*2: 0.99767

al=1.3808
a2 = 0.036498
a3 =1.724

Offset = a3-a1*exp(-a2*Temperature)
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Standard deviation of distribution:
NaN

Constant slope (Median) = 0.847
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An In-Flight Calibration Method for Near-Real-Time Humidity Measurements with the
Airborne MOZAIC Sensor

WWWw.iagos.org
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Institute for Chemistry and Dynamics of the Geosphere: Troposphere (ICG-2), Research Centre Juelich, Juelich, Germany

(Manuscript received 12 January 2007, in final form 10 September 2007)
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IFC-Method:

Based on the technology
and experience obtained
during more than one
decade of MOZAIC-RH/T
operation.

Slope shows nearly no drift.

Long-term zero drift of
MOZAIC-device is the
critical and accuracy
determining parameter.



EXAMPLE OF DRIFT IN OFFSET DURING
FLIGHT PERIOD OF SENSOR
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Sensor History Record Number 471

—+—P5: nzone 350ppb ¢ IQR: 03 * Min A = AUd ® 4 AUd

-673.530 *exp( -0.004 *x) +640.323 “exp( -0.003 *x) RMSE: 6 mV ~ir
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EXAMPLE FOR EFFECT OF IFC-METHOD
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PROBABILITY DENSITY FUNCTION OF RHICE
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RH,.. cumulative probability
for the highest upper
tropospheric layer in the

North Atlantic flight corridor.

P. Neis, PhD Thesis, 2017

Probability distribution
functions of RH,, in
cirrus and in clear sky
with IFC (July 2014 to
Oct. 2015).

Petzold, Neis et al., 2017



MOZAIC-HumIDITY DEVICE (MHD):  _kes cifsLs
APPLICATION OF IN-FLIGHT CALIBRATION (IFC)
[Smit et al., J.Atm.Ocean.Tech., 2008]

Based on the technology and experience obtained during more
than one decade of MOZAIC-RH/T operation.

Long-term zero drift of MOZAIC-device is the critical and accuracy
determining parameter

In-Flight determination of long term zero drift during dry
stratospheric episodes as a function of temperature.

Correction of zero drift of RH-measurements.

Re-analysis of RH-Data in 2017/2018: Application of IFC on 20
years of MOZAIC-RH measurements.

=> Better reliability of RH,_...

=> Long term investigations of RH.__ in ISS regions.
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