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ABSTRACT

In this research, we applied a procedure of quality control (QC) to the agro-meteorological data
measured at the Suwon weather station of Korea Meteorological Administration (KMA). The QC was
conducted through six steps based on the KMA Real-time Quality control system for Meteorological
Observation Data (RQMOD) and four steps based on the International Soil Moisture Network
(ISMN) QC modules. In addition, we set up our own empirical method to remove erroneous data
which could not be filtered by the RQMOD and ISMN methods. After all these QC procedures, a
well-refined agro-meteorological dataset was complied at both air and soil temperatures. Our research
suggests that soil moisture requires more detailed and reliable grounds to remove doubtful data,
especially in winter with its abnormal variations. The raw data and the data after QC are now
available at the NCAM website (http://ncam.kr/page/req/agri_weather.php).
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Table 1. Agro-meteorological elements and sensors (KMA, 2011b)

Observing time Elements Height or Depth Sensor Type
0.5m 10092 4 wire
Air Temperature 1.5m JY-100829 platinum RTD
4.0m (JIS Standard)
0.05m .
0.10 m 100Q2 4 wire
Soil Temperature 0' 20 JY-100832 platinum RTD
~0m (JIS Standard)
0.30 m
100Q2 4 wire
Surface Temperature JY-100831 platinum RTD
(JIS Standard)
Every hour 0.5m
Air Humidity 15m HMP-45 Thin film sensing
4.0m
0.10m
o 020 m Capacitance via the
Soil Moisture 0.30 m Easy AG dielectric effect
0.50 m
. 1.5m 3-Cup
Wind Speed 40m JY-WS161B Anemometer
[llumination Intensity JY 01690000000 Photometric
9 am Underground Water Level n/a n/a
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Fig. 1. Raw data graph of illumination intensity measured at
Suwon weather station in 2012 (above). The dashed red
circle shows doubtful data in the time period January to
May 2012, compared to that in 2013 (below).
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Fig. 2. Flowchart to guide the quality control process based
on RQMOD.
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Fig. 3. Soil moisture (B5,) at 0.1 m and precipitation (P) in
2013.
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Fig. 4. Flowchart to guide the quality control process of soil
moisture based on the ISMN Module.

Table 2. Physical limit range of agro-meteorological elements
(WMO, 2013)

Elements Unit Physical limit range

Air Temperature °C -80 ~ +60
Soil Temperature °C -50 ~+50
Surface Temperature °C -80 ~ +80
Air Humidity % 0~100

. . 0~ 100

0,

Soil Moisture % (depends on soil porosity)
Wind Speed ms™! 0~75
Illumination Intensity lux 0~ 100000
Underground Water Level —m 0~ 1800
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Fig. 5. The wind speed (m s™') at 1.5 m measured at Suwon
weather station on 20-31 August 2012. The red line shows
data which were filtered by the flat line check.
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H 2

A7 BEAEY Qe Y9AEY HE S 9
AAEZ BFRIAY AASEE AR 449 Aol
2 AFelMe 7o 2012, 201349 Q71
B=2 40 sl 2202 QCE Ad¥slar, ¥d A
215 TASRIGE. QC WS 7P AARE 4%
2] AIELE Fsla, ERES oA| BN ETS
% QC BEES Farslglon, 1 99 A= Aol
A8l Ao 7 q1gkek 1FS FH 4]

U7V BEAEA oPde] FAAA GaElHES
285k A¥, = g vigdEll gEe] AR,
Ho} A= = e AAE AE7E FREeH, B
o} gt ARl A=At A 71, EYReE
9 2% 840w A dHF R LolstA o]

Folth. 1y EekRre] B o] qFEdd J
FTH AoE & o, 7ol wE tinie} B AgHle]
A A7 dasial AlRETh

S, 2% Q4F Ag UnA] aidle 2o
s B4l gt FAuE] W o] AlEsit
E3] BEorRe dxog Zo] BEoritEle I A%
of Zjol7b ks W AT FES wSE B8t
a1, el AAE 4R QC WHEE 0.10m EYTEol
SAE o] = Hol SHAIZ 2R8It =7 Pl
A e EYGEY] AL ol HES ISMN
W29 QC BREEE AuA|A] §gtorng o]d tigh
Al o] o]Folol & Aol H3l EYSE
QCoA FH7} Hoid IS ES QFAC=E
371 Hslixde O FAg 27 Basit o
o] A7V A, o7 3l B SHE EYSF
T ASAEE TR EAsl] v Vdtielx <]
EES] W) ol mid ofgA REEE I Ql=A]
gelsh= Ao] Fasitt.

FE rHeEE= o QC ATllA A= 4lE]
Tt Gof AQEH AL HEe} AHERE
gk QC7t olFolA ok s, 9 o|9]e] & T
Aol ASAR tiEFE QCrt &3] A= ook
& Aotk F71A 02 e Qe ARE vl g 9
7P B71HA A R wjE} Fssit rH o
2= 7P 2 KoFlux® AFs3)t QC =23, 4
RS o83t vy WE QCEIZ, Lee et al,
2011) 55 7IREe R FH7PE #5940 QC 7349
st 9 2kssrE gasiet. olHg AAA] R
< B3l TV BSARS] Y] % Bl A4
HeW, 27V B5AEd Havke %5429 59
7P ASAET ARE], S fE 1, gk A,
FHY Y AR T B2 ol8AEA AlE 2
ggg AHog ydEc)

o] Aol AL UxlE 2 =2 A AR
= s 7PHAIE Y] 91 Alo]E (http:/ncam.kr/page/
req/agri_weather.php)ollx] 2249] AXE AX o]8&
T Ut

#Ae =

B =l e Sl 2 e As) 4
Al Fo] AAIRA ZAE =YY o] A= 71
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A FH7VEATA S8V AT ] X
ATAA@EHAINE: 3133-302-210-13)8] A Pog 5
FEAFUTE =3 7V A=Al H SR E
7P3ARIZTNE(WISE) AR A19S jhol $8)=20
FUTH(153-3100-3133-302-350).
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