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I. Objectives

 Implementation of Information system for disease and insect 
pest forecasts for practical use by crop growers

- Information needs to be:

 Site-specific

 Extended forecast

 Easy to access

 Crop-based systems

→ High spatial resolution

→ Weather prediction data

→ Multiple pests forecast

→ Mobile APP & internet homepage
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Relatore
Note di presentazione
The final goal of my research programs for disease forecast has been implementing the system for practical use by farmers in their crop protection business.

To be practical, 
the information has to be site-specific for the farmer’s field, 
It would be better if farmers can receive disease forecast or disease warning as early as possible. So extended disease forecast would be useful.
In practice, farmers commonly spray mixture of chemicals to control multiple diseases and insect pests at a time. Therefore the disease forecast needs to be integrated for multiple pest management.
Of course the information has to be easy to access and to understand.

……



II. Why use weather prediction data?

1. Time frame for disease forecast in relation to weather data
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II. Why use weather prediction data?

2. Advantages in pest management

1) Predicts possible infection or attack by pests in advance of actual 
occurrence

2) Allows use of protective pesticides

3) Provides better pesticide options in pest management system, which 
results in:

- Cost-efficient pest control and

- Suppression of pesticide-resistant pests

6

Relatore
Note di presentazione
The final goal of my research programs for disease forecast has been implementing the system for practical use by farmers in their crop protection business.

To be practical, 
the information has to be site-specific for the farmer’s field, 
It would be better if farmers can receive disease forecast or disease warning as early as possible. So extended disease forecast would be useful.
In practice, farmers commonly spray mixture of chemicals to control multiple diseases and insect pests at a time. Therefore the disease forecast needs to be integrated for multiple pest management.
Of course the information has to be easy to access and to understand.

……



III. Information Delivery System

Weather data process:
Spatial resolution of

240m~1.5km

Near real-time 
operation 

Forecast models:
17 diseases and

21 insects 
on 7 crops

Web & Mobile App
information delivery

datalogger

modem

Automated 
Weather 
Stations

Output data

Weather Data 
Acquisition 

System

Job Process 
System

Data Storage 
System

Web Service 
System

Users

Weather data

Weather data

Weather data

Processed data

Data
search

Search
result Web

browsing
Input data

Weather
Forecasting 
Data(KMA)

Mobile 
application

Weather
Prediction
Data (KMA)
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Note di presentazione
This is the outline of our plant disease forecast system in Korea. The system consists of four sub-systems including weather data acquisition system, data storage system, job process system and web service system. The backbone of the system was developed long time ago by our workshop organizer, Dr. Kyurang Kim, when he did his PhD work in my lab.




IV. Weather data

RDA (191sites)KMA (599 sites)

1. Observed by automated weather stations (AWS)
- More than 790 sites in Korea
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IV. Weather data

2. Predicted by KMA using numerical weather prediction models

- United model (UM)

- Ensemble model (EM)

UM

-4-5 -3 -2 +7-1 0 +1 +2 +3 +4 +5 +6-6

To
d
ay

Past Future

AWS

EM

Temp., Rain, RH, Wind speed 

Forecast on Disease and Insect Pests
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IV. Weather data

2. GIS application for spatial resolution enhancement

- Temperature distribution in a farm village

- Weather data downscaling

- Inverse distance weighting with correction for elevation

- Small-scale climate models

- Web map interface

- Web map server

- Web map viewer
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- Temperature distribution over a farm village 
(Akyang valley) at 05:20 on 17 May, 2011



gridded data at higher 
resolution

gridded data at 
lower resolution

point data • Temperature

- IDW w/ correction for elevation

- Small-scale climate models for slope 
aspect, thermal belt, cool air drainage 
& accumulation, solar irradiance, & 
sunshine duration

• Rainfall

- Radar echo data and PRISM

Statistical
downscaling

gridded data

- Weather data downscaling
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KMA data at 5km x 5 km

Digital 
forecast

Midterm 
forecast

AWOS

ASOS

KLAPSSatellite data

Radar echo 
image data

Observed data Forecast data Elevation

Land use

Cold air drainage

Solar irradiation

Overheating index

Surface roughness

Outflow coeff.Topology data

Farm weather at 30m x 30m
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cadastral map satellite image road map

background maps from www.vworld.kr

Web map servers

Web map viewer
running in web browser

zoom in, zoom out, and panning of maps

- Web map interface

weather maps

forecast maps

disease forecast maps
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Note di presentazione


작물 병해충 예측시스템에서 GIS 기술이 적용되는 부분은
기상의 상세화(weather downscaling) 이외에
웹 지도 인터페이스 부분이 있습니다.

웹 지도 인터페이스는
웹 지도 뷰어(web map viewer)
웹 지도 서버(web map server)
의 두 부분으로 구성되어 있습니다.

웹 지도 서버는 다시 작물 병해충 예측시스템에 포함되어 있는
웹 지도 서버와 www.vworld.kr의 공개 웹 지도 서버가 있습니다.

예측시스템의 웹 지도 서버는 웹 지도 뷰어의 요청에 대하여
날씨 지도, 병해충 예측지도와 같은 속성지도들을 제공해 주고,
Vworld의 공개 웹 지도 서버는 지적도, 위성사진, 도로 지도 등의
배경지도들을 제공해 줍니다.

웹 지도 뷰어가 이 두 서버로부터 제공받은 지도들을
중첩하여 웹 브라우저의 화면에 표시를 해 주고
지도의 확대/축소/이동 등을 할 수 있게 해 줍니다.






V. Evaluation of weather prediction data

1. Observed by AWS vs. Predicted by  UM (2014)

- 30 sites:
△ BGR survey plots
+ Nearby AWS sites

- 123 days:
1 Jul. ~ 21 Oct., 2014
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V. Evaluation of weather prediction data

- Temperature and relative humidity

y=27.2074+0.6753
n=3183, R2=0.4753
p<0.0001***

Temp.

RH
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V. Evaluation of weather prediction data

- Rainfall 

Contingency table analysis

Date (2014)
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n=3683

Error variance
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V. Evaluation of weather prediction data

2. Observed by AWS vs. Predicted by  EM (2017)

Relative humidity Temperature
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V. Evaluation of weather prediction data

Rain event Rainfall
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VI. Application of WPD in disease and 
insect pest forecasts

1. Bacterial grain rot of rice (Burkholderia glumae)

- AWS vs. UM
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y = - 0.0015 + 0.9933x
n = 6509, R² = 0.9925,
p < 0.001***
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VI. Application of WPD in disease and 
insect pest forecasts

1. Bacterial grain rot of rice (Burkholderia glumae)

- AWS vs EM

21



VI. Application of WPD in disease and 
insect pest forecasts

2. Asiatic leafroller (Archips breviplicanus)
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VII. Conclusion

1. It is inevitable to use weather prediction data (WPD) to make 
pest forecast information more useful to farmers in practice.

2. Accuracy of WPD as compared with observed weather data 
indicates that pest forecasts up to 3 days to the future would be 
reliable enough to be integrated in decision-making for 
pesticide sprays.

3. Pest forecasts beyond 3days would be useful information that 
can be considered in planning weekly activities for pest 
management by farmers.
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VII. Conclusion

4. Small-scale climate models should be applied to enhance spatial 
resolution of weather data in order to make pest forecasts 
specific to small-scale farms.

5. Disease and insect pest forecast will become an essential 
information in consulting business for IPM under climate 
change and weather variability.
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VIII. Crop pest forecast services in Korea

- Website: http://df.ncam.kr

- Mobile App: “농작물병해충예보서비스“

- Available only in Korea

- 7 crops, 17 diseases, and 21 insects

- rice, pepper, apple, pear, grape, peach, tangerine

- Use weather prediction data provided by KMA

- Spatial resolution: 1.5km x 1.5km 

- Daily pest forecasts for D0 ~ D7

- Use of observed weather data

- Daily pest forecasts for the past since 2017
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• Mobile App: “농작물병해충예보서비스”
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First page

Site selection (Rsgistration of 3 sites)

Risk forecast (D0~D7), Pesticide spray weather index

Pest risk in the past (Since 2017년)

Risk map (Spatial resolution: 1.5km x 1.5km)

Pest information(Photos, Epidemiology, Control)

Registered pesticide information



National Center for Agro-Meteorology (NCAM) 

Brief history

- 10 Jul., 2009: MOU among RDA, KFS, KMA, and SNU

- 3 Nov., 2009:  Legal establishment of NCAM in SNU

- 11 Nov., 2009: Opening NCAM

업무협약
식

센터개소식
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Graduate program in Agricultural and Forest Meteorology 

- Post-graduate programs fo MS and PhD in agro-meteorolgy

- Established at SNU in 2011
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EPINET was founded as a venture 
business of the Plant Disease 
Epidemiology Lab of Seoul National 
University in 2002.

Big data analysis
High resolution Web-GIS technology
Software development & system integration
Real-time information delivery system
Mobile application development

Technology
Plant diseases and insect pests 
forecast models
Plant phenology models
Maintenance & networking of AWS
Data processing using various 
meteorological models

637 AWS
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