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ABSTRACT

Agricultural hazards management technology, which would allow individual farms to respond
preemptively, has been developed. A preliminary system developed in the previous study provides
precise weather forecasts by farms, notification of weather hazards by crops and delivery of response
guidelines (http://www.agmet.kr). Although the GIS map-based alarm system has been implemented
for a number of farmers and their farms, its user interface was not designed for individual users who
seek information at their farms. In this study, we have developed a mobile application to provide
early warnings of weather hazards up to 10 days in advance. A set of information including
field-specific weather, crop growth stages and weather hazard alerts can be delivered to individual
farmers through their mobile phone. This would guide users to access the map-based system using
their smartphone to obtain field-specific weather information by the growth stage of cultivated crops.
This would help the farmers make the better use of the existing weather-hazard GIS map-based alarm

system.

Key words: Agrometeorological hazards, Mobile application, Field-specific weather, Early warning
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GIS Data

Local Weather Weather Growth
Weather Risk(Crop) Risk(Common) Stages(Crop)

‘ ++++++++

Relational Database

Farming Field Specific Field Specific B -
Weather Risk Risk Advice

Fig. 1. The overall composition of agricultural hazards early warning service, Weather and agricultural
hazards are estimated and distributed as GIS services and personalized text services.

Topographic
data

1~5km Grid
Weather

Accumulated Temperature DB

30~270m Gridded Weather

Crop Phenclogy DB

Weather Risk Index(30~270m grid)

Table 1. Details of the farm Weather service status. Web and text services provide different information and advance
forecast period

Service Media

Data Lead time of Forecasting - -
Web (GIS Service) Phone (Message Service)

Daily Maximum temperature +9 days O O (+1, +2 days)
Daily Minimum temperature +9 days O O (+1, +2 days)
Daily Precipitation +2 days O O (+1, +2 days)
Daily Solar radiation +2 days O X

Daily Sunshine Duration +2 days O X

Wind speed (Maximum) +2 days O X

Wind speed (Average) +2 days O O (+1, +2 days)

TSI AP RS ST S AR 24, ASKE QEHOIA
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Table 2. Early warning service status by crops
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Fig. 2. Web based early warning service user interface, Click on a farm area in the map to view weather and
agrometeorological risks.
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Table 3. Functional structure of Agrometeorological
risk early warning mobile application

Levell Level2 Level3
Login Find Farm and
& Cultivation
. . Today Weather
Weather Fle\l;]i;r: l:.:;ﬁc Weather Forecast
Past Weather
Growth Field anfi Plant  Today Growth Stage
Stage specific Growth Stage Forecast
Growth Stage Past Growth Stage
Field and Plant Today Weather hazard
Weather .
hazard specific Weather hazard Forecast
Weather hazard ~ Past Weather hazard
Special Announce Special
Report Report
Weather Send Weather hazard
hazard .
. Notice
Notice
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Table 4. Establishment of relational database for early warning of agricultural weather risks

Table Name

Major Attributes

site PNU (5 digit), Site Code, Site Name, Centorid (longitude, latitude), etc.

site_plant species

Site Code, Plant Species Code, etc.

farmer

Farmer Number, Farmer Name, Phone Number, etc.

farmland

PNU, Farmland Name, Farmland Address, etc.

farmer_farmland

Farmer Number, PNU, SMS Service Status, etc.

farmland_plant species_variety

PNU, Plant Species Code, Variety Code, etc.

plant_species

Plant Species Code, Plant Species Name, Service Status, etc.

plant_variety

Variety Code, Variety Name, etc.

plant_species_variety

Plant Species Code, Variety Code, Variety Index, etc.

plant_species_stage

Plant Species Code, Growth Stage Number, Growth Stage Name, etc.

risk

Risk Code, Risk Name, Risk Type (Weather, Growth Stage,

Weather hazard and so on), unit, etc.

plant_species_stage risk

Plant Species Code, Growth Stage Number, Risk Code, etc.

advice Plant Species Code, Variety Code, Risk Code, Duration, Advice Content, etc.

farmland_risk_log

PNU, Risk Code, Forecast Date, Value of Risk

special_report

Site Code, Announce Time, Report Name, Report Level, etc.

sms_log

PNU, Phone Number, Notice Time, Notice Content, Notice Type, etc.
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Table 5. List of APIs for agrometeorological risk
information inquiry by farm

Servie Name Method Data Format

Farm And Farmland Service =~ REST JSON
Weather Service REST JSON
Growth Stage Service REST JSON
Weather Risk Service REST JSON
Special Report Service REST JSON

AR F AR AR Aol TRsalt S
FULEPNU Code), o527k A2E57149/0E,
7V RER o] IRl 7RI EE A
Btk o2 So] ERTEHD’, ©2017-03-01°, “apple
earlyl  freeze risk’, ‘2°+= 20174 3 1Y Al 53]
of thste] HirEs Uellie Aolth

3.3. 27| Clo|E{H|O| A HA & =TIXtR 7=

U7V 2714 MulzolA s7) 5%, A
uzkE otk G, 71A91R 5o 24 HlolEE
aEAor A2slr] A olEEAleldS HolE
H|o] 29} ¢15o] Hasirk 2 AtolA= PostgreSQL
DBMSE o]-&35to] Hlolgo]2E -3} ithhttp://
www.postgresql.org/) (Table 4).

Table 6. Designing APIs for requesting and receiving farmer / farm information

Division Parameter Example Paramter Description
siteCode hadong Service Area Code
Request -
phoneMobile 01040402520 Farmer Phone Number
pnu 19 Characters Digit Farmland Code (PNU)
address Ay 5tz OO0 **8] xxH A] Farmland Address
Response . .
. lon 132 Farmland Centroid Longitude
centroid
lat 37 Farmland Centroid Latitude

Table 7. Designing APIs for requesting and receiving crops by farm

Division Parameter Example Paramter Description
Request pnu 19 Characters Digit Farmland Code (PNU)
plantSpeciesCode apple Plant Species Code (English)
plantSpeciesName ALt Plant Species Name (Korean)
Response - - - -
plantSpeciesVarietyCode early Variety Code (English)
plantSpeciesVarietyName ZAE Variety Code (Korean)
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farm weather.

Division Parameter Example Paramter Description
Request pnu 19 Characters Digit Farmland Code (PNU)
loggedAt 20170403 Forecast Date
weatherCode tmax Weather Code (English)
Response weatherName Sty & Weather Name (Korean)
result 18.4 Value
unit (¢ unit

Table 9. Designing APIs for growing stage of farm-grown crops

Division Parameter Example Paramter Description
pnu 19 Characters Digit Farmland Code (PNU)
Request plantSpeciesCode apple Plant Species Code (English)
loggedAt 20170403 Forecast Date
growthStageNum 1 Growth Stage Number
growthStageName drol-7] Growth Stage Name (Korean)
Response
startDate 20170401 Start Date of Growth Stage
endDate 20170407 End Date of Growth Stage
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Table 10. Designing APIs for requesting and receiving weather hazards for cultivated crops

Division Parameter Example Paramter Description
pnu 19 Characters Digit Farmland Code (PNU)
plantSpeciesCode apple Plant Species Code (English)
Request
growthStageNum 1 Growth Stage Number
loggedAt 20170403 Forecast Date
loggedAt 20170403 Forecast Date
riskCode freeze risk Risk Code (English)
riskName =3l Risk Name (Korean)
Response -
result 2 Value of Risk
color rgb (255,0,0) Display Color
unit - Unit

Table 11. Designing APIs for requesting and receiving special weather report

Division Parameter Example Paramter Description
Request siteCode hadong Service Area Code
reportName R Report Name (Korean)
Response
effetiveDate 2017071104 Effective DateTime (yyyyMMddHH)
reportLevel AHE Report Level (Korean)
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Fig. 3. First screen of agrometeorological risk early warning mobile application. Log in with city name
button and mobile number.
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Fig. 5. Displaying past weather conditions and past agrometeorological risk by cultivation in calendar form.
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