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Abstract Radiosonde is an important in-situ profiling instrument that measures atmospheric
temperature, moisture, and wind structure from the surface to the middle stratosphere. The oper-
ational radiosonde measurements are carried out more than twice (at 0000 UTC and 1200 UTC)
daily at approximately 1,300 World Meteorological Organization (WMO) stations and play a
pivotal role in daily weather forecasts. It also contributes to the monitoring of atmospheric struc-
ture by providing the key physical information like temperature and pressure, forming the back-
bone of atmospheric (re)analyses and numerical weather forecasts. Additionally, high-resolution
radiosonde profiles are used for calibration and evaluation of satellite products. Despite these
advantages, radiosonde measurements are mostly limited to operational uses due to the high ini-
tial cost of ground instrument setup required for data transmission and reception. This study out-
lines a cost-effective (roughly one-tenth of the operational cost) method for establishing the
ground station and the necessary radiosonde measurement procedures, offering guidance for
individual researchers or university-level instructors.
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Fig. 1. Global distribution of operational radiosonde stations (figure source: NOAA, http://www.noaa.gov/jetstream/upperair/

radiosondes).
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Fig. 2. Structure and schematic diagram of (a) Yagi and (b) Helical antennas (figure source: Wikimedia Commons. It follows

their sharing policy).
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Fig. 3. (a) Antenna and overall ground station set up. Data
cable connection of (b) Preamplifier, (c) bias-tee, receiver,
and laptop.
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Fig. 4. SkySonde Server display window for (a) radio signal power and (b) type of receiving signal. PTU means pressure,

temperature and humidity.
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Fig. 5. SkySonde Client setup windows for (a) Acquisition and (b) Station information.
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Fig. 6. SkySonde Client (a) data fields and (b) Temperature window.
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Fig. 7. Radiosonde launch tools and procedure. (a) Overview of combined instruments (balloon, parachute, reel, and radiosonde
sensor), (b) helium cylinder with the regulator, (c) weather balloon inflated with the helium, (d) radiosonde launch.
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