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ABSTRACT

In order to monitor local climatic information, twelve automated weather stations (AWS) were
installed in alpine area by the Alpine Agricultural Experiment Station, Rural Development Adminis-
tration (RDA), at the field of major crop located in around highland area, and collected data from
1993 to 2000. Hourly measurements of air and soil temperature (underground 10 cm, 20 cm), relative
humidity, wind speed and direction, precipitation, solar radiation and leaf wetness were automatically
performed and the data could be collected through a public phone line. Datalogger was selected as
CR10X (Campbell scientific, LTD, USA) out of consideration for sensers' compatibility, economics,
endurance and conveniences. All AWS in alpine area were combined for net work and daily climatic
data were analyzed in text and graphic file by program (Chumsungdae, LTD) on 1 km X 1 km grid
cell basis. In this analysis system, important multi-functionalities, monitoring and analysis of local cli-
matic information in alpine area was emphasized. The first objective was to obtain the output of a real
time data from AWS. Secondly, daily climatic normals for each grid cell were calculated from geo-
statistical relationships based on the climatic records of ex15tmg weather stations as well as their topo-
graphical informations. On 1km X 1 km grid cell basis, real time climatic data from the automated
weather stations and daily climatic normals were analyzed and graphed. In the future, if several sim-
ulation models were developed and connected with this system it would be possible to precisely fore-
cast crop growth and yield or plant disease and pest by using climatic information in alpine area.
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Table 1. List of automated weather stations (AWS) installed in the alpine area

— - -
station Station ID Site description Altitude Latitude Longitude Installation
code (m) years
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Fig. 1. Location of automated weather stations on a topo-
graphical map of the study area.
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Fig. 3. The flow chart of weather data and products in the
alpine agricultral weather monitoring network.
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Fig. 2. Schematic diagram of the hardware components
automated weather stations.
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Fig. 4. Hardware configuration of the alpine agricultral
weather monitoring network.
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Fig. 5. Display of the point-based weather information.

Fig, 6. Display of the area-averaged weather information.
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Fig. 7. The distribution of temperature in apline area, (a) is outputs estimated by inverse distance weighting (IDW) based on
korea meteorological administration (KMA) AWS observation data, (b) is outputs estimated by inverse distance squared
weighting (IDSW) with lapse rate correction based on KMA AWS data including national apine agricultural experiment

station (NAAES) AWS observation.
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Table 2. Estimation errors in daily mean air temperature by the IDW interpolation and the IDSW + lapse rate correction of

the KMA AWS
Station Measured? IDW IDSW-lapse rate correction Altitude
name 0 Estimated” (°C) Errors (°C) Estimated® (°C) Errors (°C) (m)
Anbanduk -0.2 4.1 43 1.4 1.6 1,063
TaeBack -0.1 32 33 1.2 1.3 931
HoengGe 0.1 43 42 -0.2 -0.4 800
ChikSari 05 2.5 2.1 -1.0 -1.5 720
HongChun -1.0 2.1 3.1 -1.0 0.0 700
SanChae -0.1 2.0 2.0 -0.7 -0.6 608
GeChon 3.1 4.0 0.9 3.0 -0.1 522
SilLi 0.8 2.1 1.3 0.1 -0.7 514
GaPyung 0.8 2.7 1.9 -04 -1.2 482
BangRim 1.3 24 1.1 1.7 04 372
PCcenter 24 29 0.5 22 -0.2 312
Songlung 6.7 4.8 -1.9 4.6 2.1 11
Avg. 1.2 31 1.9 0.9 -0.3 639

“: measured by AWS.

Y : estimated by inverse distance weighting (IDW) interpolation schemes based on KMA AWS,
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: estimated by inverse distance squared weighting (IDSW) + lapse rate correction of the KMA AWS.
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