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ABSTRACT

Providing high-quality meteorological observation data at sites that represent actual farming
environments is essential for useful agrometeorological services. The Automated Agricultural
Observing System (AAOS) of the Korean Meteorological Administration, however, has been
deployed on lawns rather than actual farm land. In this study, we show the inaccuracies that
arise in AAOS data by analyzing temporal and vertical variation and by comparing them with
data recorded by the National Center for AgroMeteorology (NCAM) tower that is located at
an actual farming site near the AAOS tower. The analyzed data were gathered in August and
October (before and after harvest time, respectively). Observed air temperature and water vapor
pressure were lower at AAOS than at NCAM tower before and after harvest time. Observed
reflected shortwave radiation tended to be higher at AAOS than at NCAM tower. Soil
variables showed bigger differences than meteorological observation variables. In August,
observed soil temperature was lower at NCAM tower than at AAOS with smaller diurnal
changes due to irrigation. The soil moisture observed at NCAM tower continuously maintained
its saturation state, while the one at AAOS showed a decreasing trend, following an increase
after rainfall. The trend changed in October. Observed soil temperature at NCAM showed
similar daily means with higher diurnal changes than at AAOS. The soil moisture observed at
NCAM was continuously higher, but both AAOS and NCAM showed similar trends. The
above results indicate that the data gathered at the AAOS are inaccurate, and that ground
surface cover and farming activities evoke considerable differences within the respective
meteorological and soil environments. We propose to shift the equipment from lawn areas to
actual farming sites such as rice paddies, farms and orchards, so that the gathered data are
representative of the actual agrometeorological observations.
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Google Earth

Fig. 1. Aerial map of the study site provided by Google Earth, and location of the National Center for
AgroMeteorology (NCAM) observation tower and the Korean Meteorological Administration’s Automated
Agricultural Observation System (AAOS). The pictures on the right side show the AAOS observation tower

and the NCAM observation tower.

ShAIRE P4 WRITR 71 AAOSE W T
Sloll Aol goml, AR = flol AAe NCAM
Eaohs 2 Aol RATHFig. 1), W Ajo]o)
el 30 moolgon, ¥5 BE 84 F 71
AU, SBA, B LF, B £8S vl o4
o= AT o] B AigEE Lrd 2 Y%
W) wRe] el mE EsleEUIe A

(Tetens, 1930)%t F, AGEE 3l 9% #3571
A Blasklch

7P AAOSE= 718, AHISEES 05 m, 1.5 m, 4 moj|
A, EBARE 1.5 mojA] BE5H= BHE, NCAM El9l=
Al #5848 HE 9F 10 m =oloflA] 53taL 9lof
= olof| Zjo|7} gle T &(Table 1), 7 7P/ =
o] k& Hlwsk= SAlol solof whE S | Higls

Table 1. Agrometeorological elements, measurement height or depth, sensors and types that were used in this
study and installed at the Automated Agricultural Observation System (AAOS) and the National Center for

AgroMeterology (NCAM) observation tower.

Elements Height or Depth (m) Sensor Type
0.5
Air temperature 1.5 JY100829 Platinum RTD
4.0
0.5
Relative humidity 1.5 HMP-45D Thin film capacitance
AAOS 4.0
Net radiation 1.5 CNR4 Thermophile
Soil temperature 8; JY-100832 Platinum RTD
Soil moisture 0.1 Easy AG High fr?quency
0.2 capacitance
Air temperature 9.8 HMP-155 Platinum RTD
Relative humidity 9.8 HMP-155 Thin film capacitance
Net radiation 9.8 CNR4 Thermophile
NCAM . 0.0 - 0.1 .
Soil temperature 01 - 02 CS655 Platinum RTD
. . 0.0 - 0.1 Time domain
Soil moisture 01 - 02 CS655 reflectrometry
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Fig. 2. (a) Monthly mean diurnal variations of air temperature (7,) measured at

the AAOS at three different heights (0.5, 1.5, and 4.0 m) and at the NCAM at
single height (10 m) in August and October 2016, and difference in 7, measured

at NCAM and AAOS. (b) Monthly mean vertical variation of 7, at 6, 12, 18
24 LST (Local Standard Time) in August and October 2016. The bottom three
heights were measured at AAOS, and the top height was measured at NCAM

tower. Standard errors are not shown for reasons of clarity
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Fig. 3. Comparison of monthly mean diurnal variation of August air temperature from
2015 to 2017. Standard errors are not shown for reasons of clarity.
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Fig. 4. (a) Monthly mean diurnal variations of water vapor pressure (e,) measured at the
AAOS at three different heights (0.5, 1.5, and 4.0 m) and at the NCAM at single height
(10 m) in August and October 2016, and difference in e, measured at NCAM and AAOS.
(b) Monthly mean vertical variation of e, at 6, 12, 18, 24 LST in August and October
2016. The bottom three heights were measured at AAOS and the top height was measured
at NCAM tower. Standard errors are not shown for reasons of clarity.
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