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| Abstract

 Atmospheric conditions such as temperature, humidity, and environmental gases are vital for weather and
climate models but face measurement challenges in the upper atmosphere.
 KRISS has developed the Upper Air Simulator (UAS) to improve Sl-traceability and accuracy of upper-

Temperature, Humidity, & Irradiance in Upper Air

*Solar Radiation Correction of Radiosonde Temperature Sensors
- Effective irradiance on the sensor is proportional to radiation correction (AT _,)
- Radiative heating of temperature sensors increases as pressure, temperature, and/or air ventilation deceases

atmosphere measurements through consistent and reliable evaluation of radiosondes. - Radiosonde rotation and sensor boom tilt affect radiation correction j
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- ECV is a physical, chemical or biological variable or a group of linked variables AT,y Withvarying T& P AT, with rotating radiosonde AT, with tilting sensor boom during sounding

that critically contributes to the characterization of Earth’s climate. e Calibration and Time-lag Correction of Radiosonde Humidity Sensors  *Measurement of Effective Solar Irradiance

- World Meteorological Organization (WMO) Global Climate Observing System \ - Effect of temperature on relative humidity sensors is evaluated - Dual Thermistor Radlosonde with Black & While
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- Radiosonde is a telemetry device with temperature, humidity sensors, and etc. e g re 23 | ) Y
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Upper Air Simulator

* Solar Radiation Correction of Radiosonde Temperature Sensors T Y — fon — cors
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- Temperature (-70-30 °C) by climate chamber *Small, lightweight modular NO; & ozone sondes  FEEEEEE — 'EG ;‘15 S
- Air pressure (5-500 hPa) & ventilation (4-7 m/s) by sonic nozzles and vacuum pump - Interface with radiosonde (Xdata transmission) "7 e "’e“?-{-;g 7 g |
- Irradiance (0-1500 W/m?) by solar simulator Radiosounding - Data acquisition using radiosonde receiver ke = o
e Calibration of Radiosonde Humidity Sensors - Laboratory test against EG gas standards = — i T e
o o S do MOdUIar EG Sensor |nterfaC|ng Ozone partial pressure [mPal NO2 measurement (ppb)
- Temperature (-70-20 °C) by climate chamber - Sounding tests with commercial radiosondes Laboratory test Sounding test
- Dew/Frostpoint temperature (-80-20 °C) by saturator-based dewpoint generator of ozone sonde of NO, sonde

Contribution to Other International Organizations

- Ventilation (5 m/s)

i -— & Radiosonde
 Change of Geometry T ‘l s 1 « WMO (World Meteorological Organization)
- Radiosonde rotation (360°) | J Y - Participating in expert team on upper-air measurement to revise “Guide to Instruments and Methods of Observation”
- Boom tilting (0-45 °) - ""'llllx o - Collaboration with GCOS Reference Upper Air Network (GRUAN) to enhance Sl traceability of radiosonde measurements
| *|SO (International Standard Organization)

- Three ISO standards for testing radiosonde temperature and humidity sensors are in Draft International Standard status
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Conclusions

* KRISS has pioneered the development of the Upper Air Simulator (UAS) to replicate upper-atmosphere conditions
| | : s to improve measurement traceability in upper air.
Normal Rotation Tilting Radiation Correction Setup Upper Air Simulator Hum.d.ty Calibration Setup  Advancements in radiosonde sensors and environmental gas sensors will contribute to the global standardization.
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