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ABSTRACT

The nationwide expansion of the agricultural early warming service for agrometeorological
disaster would require assessment of geographical and agricultural environmental
characteristics by individual region. The development of an efficient computing environment
would facilitate such services for the area of study region to deal with various crops and
varieties for many farms. In particular, the design of the computing environment would have
a considerable impact on the service quality of agriculture meteorology when the scale of
computing environments increases for extended service areas. The objectives of this study
were to derive the issues on the current computing environment under which services are
provided by each region and to seek the solutions to these problems. The self-evaluation
through experimental operation for about a year indicated that integration of the early
warning service system distributed over different regions would reduce redundant computing
procedures and ensure efficient storage and comprehensive management of data. This
suggested that the early warning service for agrometeorological disaster would become more
stable even when the service areas are to be expanded to the national scale. This would
contribute to higher quality services for individual farmers.

Key words: Early warning system, Nationwide expansion, Agrometeorological hazard, Data
processing, System Integration
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Table 1. List of compute servers of the primary Early Warning Service for Agrometeorological Disaster in
National Institute of Agricultural Sciences

Barebone Purpose CPU RAM (GB) Disk (TB)
DELL PowerEdge R620 WAS Intel(R) Xeon(R) CPU E5-2630 v2 32 02"
DELL PowerEdge R720 DB Intel(R) Xeon(R) CPU E5-2630 v2 32 0.2"
DELL PowerEdge R720 Processing Intel(R) Xeon(R) CPU E5-2650 v2 64 02"
DELL PowerEdge R720 GIS Intel(R) Xeon(R) CPU E5-2650 v4 64 02"
DELL PowerVault MD1600F Storage - - 27"

* 280GB HDD x 2ea, RAID 1
" 3TB HDD x 12ea, RAID 5 +2 Spares

Table 2. List of compute servers of the secondary Early Warning Service for Agrometeorological Disaster
in National Institute of Agricultural Sciences

Barebone Purpose CPU RAM (GB) Disk (TB)

DELL PowerEdge R740 Processing Intel(R) Xeon(R) CPU Gold 5122 128 0.4"
DELL PowerEdge R740 DB Intel(R) Xeon(R) CPU Gold 5122 128 0.4
DELL PowerEdge R740 GIS Intel(R) Xeon(R) CPU Gold 5122 128 0.4"
Gluesys AnyStor700E-24 Storage Intel(R) Xeon(R) CPU Silver 4210 64 30"

* 480GB SSD x 2ea, RAID 1

" 6TB HDD x 8ea, RAID 6 +1 Spare
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Fig. 1. Computer hardware configuration of the
primary Early Warning Service for Agrometeorological
Disaster in National Institute of Agricultural Sciences.

Fig. 2. Computer hardware configuration of the
secondary Early Warning Service for Agrometeorological
Disaster in National Institute of Agricultural Sciences.
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Fig. 3. Computer hardware configuration of the primary
Early Warning Service for Agrometeorological Disaster
in Jeollabuk-Do Agricultural Research and Extension
Services.
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Table 3. List of compute servers of Early Warning Service for Agrometeorological Disaster in Jeollabuk-Do

Agricultural Research and Extension Services

Barebone Purpose CPU RAM (GB) Disk (GB)
DELL PowerEdge R630 WAS Intel(R) Xeon(R) CPU E5-2667 v4 94 0.5"
DELL PowerEdge R730 DB Intel(R) Xeon(R) CPU E5-2667 v4 128 0.5"
DELL PowerEdge R730 Processing Intel(R) Xeon(R) CPU E5-2690 v4 128 0.5"
DELL PowerEdge R730 GIS Intel(R) Xeon(R) CPU E5-2690 v4 128 0.5"
DELL EMC Unity 300 Storage Intel(R) Xeon(R) CPU ES5-2630 v4 48 24"

" 500GB HDD x 2ea, RAID 1
" 6TB HDD x 6ea, RAID 5 +1 Spare
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Fig. 4. Computer hardware configuration of the primary
Early Warning Service for Agrometeorological Disaster
in EPINET Corporation.
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Table 4. List of compute servers of Early Warning Service for Agrometeorological Disaster in EPINET

Corporation
Barebone Purpose CPU RAM (GB) Disk (TB)
DELL PowerEdge R730 Processing Intel(R) Xeon(R) CPU E5-2690 v4 512 "
DELL PowerEdge R730XD General Intel(R) Xeon(R) CPU E5-2699 v4 256 100™
* 1TB HDD x 2ea, RAID 1
" 10TB HDD x 12ea, RAID 6
Table 5. List of meteorological data downloaded from National Center for Agrometeorology
Purpose Interval (Minutes) Data Size (MB/l1day) Format
ASOS 60 2 Vector
AWS 60 2 Vector
SWR 10 3 Vector
FCT 720 2 Vector
AAOS 10 2 Vector
KLAPS 60 38 Raster
DWF 180 34 Raster
RDR 10 4 Raster
COMS 15 867 Raster
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Fig. 5. Schematic diagram for preprocessing process of agrometeorological data from
National Center for Agrometeorology. OC; is a process for quality control. DB; is a process
for inserting geographic vector data into a database. Warp; is a process for conversion of
projection and extension. Rasterization, is a process for generating of geographic raster data
using geographics vector data from DB,. Background Weather Data means geographic raster

data for next process.
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Fig. 6. Three AWS (Automatic Weather Stations) in Gurye-gun (315, 709, 791) and 11 adjacent
AWS (174, 247, 687, 713, 759, 768, 794, 856, 872, 906, 932) are required to create the
background weather of Gurye-gun using Delaunay triangulation.
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Table 6. Specifications of FortiGate 61F, a VPN appliance used in this study
Specification Performance
IPS(Intrusion Prevention System) Throughput 1.4 Gbps
Firewall Throughput (Packets Per Second) 9 Mpps
IPsec VPN Throughput (512 byte) 6.5 Gbps
SSL-VPN Throughput 900 Mbps
National Institute of EPINET Corp. EPINET Corp.
Agricultural Sciences IDC R&D Center
EWS EWS EWS
System System System

VPN(Virtual Private Network)

FortiGate 61F FortiGate 61F
Utm UTM

FortiGate 61F
UTM

Fig. 10. Structure of an integrated EWS (Early Warning Service) system using VPN. Three
FortiGate 61F device are interconnected to form one virtual private network.
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