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TECHNICAL NOTE
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Abstract

We developed a small sensor observation system (SSOS) at a relatively low cost to observe the atmospheric boundary layer. The
accuracy of the SSOS sensor was compared with that of the automatic weather system (AWS) and meteorological tower at the Korea
Meteorological Administration (KMA). Comparisons between SSOS sensors and KMA sensors were carried out by dividing into
ground and lower atmosphere. As a result of comparing the raw data of the SSOS sensor with the raw data of AWS and the observation
tower by applying the root-mean-square-error to the error, the corresponding values were within the error tolerance range (KMA
meteorological reference point: humidity + 5%, atmospheric pressure + 0.5 hPa, temperature + 0.5°C. In the case of humidity, even if
the altitude changed, it tends to be underestimated. In the case of temperature, when the altitude rose to 40 m above the ground, the
value changed from underestimation to overestimation. However, it can be confirmed that the errors are within the KMA’s
permissible range after correction.
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Table 1. Name and usage of Equipment

Equipment name Usage
HTU21D + BMP180 Temperature, humidity, air pressure
MG811 CcOo2
NEO-6M-0-001 GPS
GP2Y1010AUOF Particulate Matter
XBee Communications
Arduino Nano Sensor Node
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Table 2. Sensor verification from Korea Meteorological Institute
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Temperature Humidity Air Pressure
Criteria(C) Measure(C) Criteria(%) Measure(%) Criteria(hPa) Measure(hPa)
60 60.2 800 800.2
30 30
30 30.0 850 850.1
0 0.1 900 900.0
60 58 950 950.0
20 -19.9 980 980.0
1010 1009.9
-40 -40.0 90 85

1040 1039.9
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Table 3. Sensor accuracy of Korea Meteorological Institute and SSOS sensor system

Weather Korea Meteorological Institute SSOS sensor
sensor Company / Sensor name Accuracy Company / Sensor name Accuracy
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Fig. 4. Ground AWS measurement and SSOS sensors

measurement at the same height.
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Table 4. Accuracy comparison of SSOS sensor with National Institute of Meteorological Science

National Institute of Meteorological Sciences

SSOS Sensor System

Weather Sensor

Company / Sensor name Accuracy Company / Sensor name Accuracy
Temperature Fluke/ CIMCU/ .
+ +0.
Sensor 5628 PRT 0.006 T HTU21D 03¢
Vaisala/ CIMCU/
idi +19 +29
Humidity Sensor HMP150 1%RH HTU21D 2%RH
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Fig. 18. Bosung Tower measurements and SSOS measurements using drone at the same height.
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Fig. 19. Comparison of meteorological Tower at Boseong  Fig.

and SSOS measurements using drone: humidity
sensor.
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