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ABSTRACT

There have been increasing cases for farmers to install automated weather stations (AWS) at their
farms and orchards in order to take countermeasures to more frequent weather disasters caused by
climate variability and weather extremes. Although raw data are the same, the additive values as
agrometeorological information may vary depending on data processing methods. User demands on
appropriate information could also be different among crop species, cropping systems and even
cultivars. We designed an internet based AWS data processing and display system to help diverse
users (e.g., farmers), extension workers to access their weather data on specific demands. The system
was implemented at a rural catchment with 52 km? land area where 14 automated weather stations are
in operation. This note introduces the system and describes the major modules in detail. By linking
regional AWS networks, a feasibility for this system as an early warning system is also discussed.

Key words: Automated Weather Station, Data processing, Early warning system, Catchment scale,

Agrometeorology

LA B

PEEst Tpdolel se B, 54, A 59
AANEES ARl ZEAIEkaL vlE] tiAshr] 915k
9] =EA | F-2171dA=74H] (Automatic
Weather Station, AWS)Z —de Al o] 83h=
AHEI7E 3L ASH(http:/ipm.agrijeju.kr; http://www.
epilove.com). ©| o7 ALSE= o8] AH] 7}

* Corresponding Author : Jin-Hee Kim
By No (7jhee@naver.com)

$d STA AFs7VdaEdnlE Agsla #ej7) 8o]
3 o] = Wk, —’Fd% g2 BElE ARsA}
o Adslr] Uﬂv‘i— | S A ARSARE A3}

2 A4 A2 5 9 Uobt Aske Fu 7
2, 23 ofele wo] ok oA ve )3
A5e] FES Dojreln F71H0 T FulALA
o AREEE M5 5 k.

=
=
7PFNE S8l de dAEe 2eAlRkE A



Myung Ryong Jung et al.: Implementation of a Real-time Data Display System for a Catchment Scale... 305

Hell we} SHA7PIHREA] o= wlg- vk
st ARSAF A 2 A, FF 5ol wet a6t
= ARV & 4 Ut oldt 8l Bgeke B
F9 AEANo] FHZ Al FAZ R 3lom
o|F 918t FA7VIEHE Terids SR .
wEhr T AFAER stodm dAEN Y] HEs 4
Al 3t Thst ARAYLS: 7Fs3tA shal EE7 Rt
A&7 5 A ARAPIAE Y8ks FHY JRE
HolF= MMzt dasioh ARAE 7i/lo] o] A
HI~E P53 e ol {AARE, 22 A|Y@l, | 99
T W AXE 7Pdulebd oJgis g oA
AR, WAL, SQ71EAE SolA A9 5
kg AMHIAE e = 9kS Aol

A sk o (52km?)y2 HZ el vl HEE
o] & AFEAEILILE 10~1,127m, AAFF 0~360
degree, AAE 0~87°)S 714 tidksl Ix|71de] &
dghoz A At st Xolw, 147]9] §117]
FASE 9 ] Ha ASEEe] 7VES
o] T35 o] IthKim and Yun, 2011; Kim et
al, 2012; Kim et al., 2013; Yun, 2011). ¥ 7|&
TRE AYASLE ez AF A 7PNk 71V

A5 AR EBALHS 75T AE afFoR
W AR 710 BUNE BEEE Sl Tlels

a7k s

1. F7|SBEA2H| T2

ot AXE 14719 FRI71FASZH (AWS)=
AR 5SS Alofo] §la, 71Ee] Y b
Hlo]] H3]] HEAR|A] gh= AFEE Ao} 4]7]
A HF8oR de] Hg¥ Ak AlFelot 53] AlA
2 AR HEiawT) Ao B E F
g Ao R AF PR 9ol 7ksditt
7IEAO R 1 A 3 E upPdElReE] A%, 108
7¥2 CDMA (Code Division Multiple Access) %
2] FAlel] o3 A3 ZPdH|olEIZE AlRPAR] A
= Fidd

71dBE7gn ] FA3L 3m g 7PJER el 7]
AN, AT, T T 5 F 65
AX7F AXEH, ofebdd] AXE 147] 5 33EA
o k), A, e AWSIE EUEE
A7} F712 F3ECkFig. 1, left). 7V3EIYY F

Fig. 1. One of the 14 automated weather stations installed at the study area (left) and the data logger connected with CDMA

modem and power supply (right).
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Table 1. Specification of the system hardware

f
B

Specification Pcs.

Model TYAN KGT44 1

Intel Xeon
CPU E5606(Quad Core) 2.13GHz 2
RAM PC3-10600 REG ECC 4GB 2
HDD ITB SATA 3.5" 7200RPM 1
2TB SATA 3.5" 7200RPM 1

N\
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Data File
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Fig. 2. Conceptual diagram of the real-time weather data display system.
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Table 2. Database structure for the weather data collected at 1 minute interval

Element Field Name Unit Data type
No. No INT(11)
AWS ID Point INT(3)
Time Date VARCHAR(15)
Air temperature Temp °C DOUBLE
Relative humidity Humidity % DOUBLE
Soil moisturel Moisturel % DOUBLE
Soil moisture2 Moisture2 % DOUBLE
Solar radiation Intensity solar W/m? DOUBLE
Wind direction Direction_wind deg DOUBLE
Wind speed Wind Speed m/s DOUBLE
Rainfall Rainfall mm DOUBLE

Table 3. Database structure for the weather data collected at 10 minutes, hourly and daily time intervals

Element Field name Unit Data type
No. No INT(11)
AWS ID Point INT(3)
Time Date VARCHAR(15)
Mean temperature Temp °C DOUBLE
Mean humidity Humidity % DOUBLE
Mean soil moisturel Moisturel % DOUBLE
Mean soil moisture2 Moisture2 % DOUBLE
Mean solar radiation Intensity solar W/m? DOUBLE
Mean wind direction Direction_wind deg DOUBLE
Mean wind speed Wind Speed m/s DOUBLE
Daily rainfall Rainfall mm DOUBLE
Daily solar radiation Amount_solar MI/m? DOUBLE
Max. temperature Tmax DOUBLE
Min temperature Tmin DOUBLE
Max wind speed Wsmax m/s DOUBLE
Min humidity Hmin % DOUBLE
Mean soil moisture Mavg % DOUBLE
Max soil moisture Mmax % DOUBLE
Min soil moisture Mmin % DOUBLE
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Table 4. Attribute table for the automated weather stations with the collected weather elements

No. AWS ID AWS Name Sensor” Sensor”™ Data Logger
1 24 Hyungjebong O STL X16
2 25 Cheonghaksa O STL X16
3 18 Haetchawon O O STL 08
4 20 Choechampandaek O STL 08
5 21 Sangmyeongnongjang O O STL 08
6 17 Maegyechogyo O STL 08
7 2 Solbongnongwon O STL 08
8 22 Mudimideul O STL 08
9 19 Chukjichogyo O O STL 08
10 3 Shinyongjunongjang O STL 08
11 23 Gamgukdawon O STL 08
12 4 Baedalnongwon O STL 08
13 16 Sugoksa O STL 08
14 15 Geumbongsa O STL 08

*Sensor: temperature, humidity, solar radiation, rainfall, wind direction, wind speed

**Sensor: soil moisture
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Fig. 3. Web pages showing the weather data gathered from an individual station (A) and from 14 stations (B) deployed in the

study area.
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