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facilities and relevant hazardous situations, and efficient reaction is made possible

Background: Recent development of information and communication technology

Mobile: +82-01-7196-0470 (ICT) brought groundbreaking development of cutting-edge technologies such as
Email : kimgr@korea.kr the internet of things (IoT) and ubiquitous sensor network, and application of such
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are frequently taking place and therefore development of services for safe farming

Method: This study examined the types of safety accidents related to agricultural
facilities occurring during farming work and designed a ICT-based system for safe

management of accidents.

Results: This study presents a model of such system and the model has the following
functions: detection of harmful environment and conditions dangerous to farmers with
sensor technologies; communication network technology for prevention of and fast
coping with accidents; and user interface aimed at monitoring harmful environment

and dangerous situations.

Conclusion: The ICT-based system for safe management of agricultural facilities
proposed in this study is expected to be applied as an application technology for

safe agricultural activities.
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3. Agricultural Facility Environment and Hazard Factors
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of ginger roots

Figure 1. Safety accidents that mainly occur in agricultural fields
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Hazard factors

Symptoms of workers

Standard of permission

Very warm: can cause fatigue

27~32°C

Hot: Heat stroke, seizure, dehydration symptoms 32~41°C
AT (Steadman, 1984) - :

Very hot: sunstroke, fever, dehydration, seizure symptoms 41~55°C

Extremely hot: heat stroke, seizures > 55°C

Does not appeal to discomfort 26.7°C

Begin to appeal for discomfort 26.7~29.4°C
WBGT (NIOSH, 1998) Do sit-down or light work 30.0~31.1°C

Continue to stop work (recommended to work according to o

. . > 31.1°C

work-break schedule

No symptoms 19.5~23.5%

Fatigue, decreased work performance 15~19.5%
0, (Kim et al, 2008) !ncrease of heart and .brez?\thlng rates, some impairment in 12~15%

judgement and coordination

Very poor judgement and coordination, and impaired respiration 10~12%

Loss of all movement, unconsciousness < 10%

Red, upper respiratory irritation 5~50 ppmv

Continual irritation to eyes, respiratory tract and mucosa surfaces 100 ppmv
NH; (Bruce, 1981) Eyes, upper respiratory irritation 500 ppmv

Rapid breathing, respiratory spasms, suffocation 5,000 ppmv

Rapid death > 10, 000 ppmv
Red, irritated eyes, upper respiratory irritation 10~20 ppmv
Headaches, nausea, vomiting, diarrhea 5~100 ppmv
H,S (Chapin et al., 1998) Fatigue, paralysis of sense of smell, dizziness 200 ppmv
Unconsciousness, nervousness, CNS malfunction 500 ppmv
Immediate death > 600 ppmv
Headaches, fatigue 50,000 ppmv

CO; (Chapin et al, 1998)

Narcotic effect, unconsciousness, dizziness

> 100,000 ppmv

Rapid death > 200,000 ppmv

Explosive 50,000~200,000 ppmv
CH, (Chapin et al., 1998) —

Asphyxiation > 500,000 ppmv
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4. Agricultural Facility Safety Management System Model

4.1 System structure
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