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Agrometeorological Early Warning System: A Service Infrastructure for
Climate-Smart Agriculture

Jin I. Yun*

College of Life Sciences, Kyung Hee University, Yongin 446-701, Korea

Abstract

Increased frequency of climate extremes is another face of climate change confronted by humans,
resulting in catastrophic losses in agriculture. While climate extremes take place on many scales,
impacts are experienced locally and mitigation tools are a function of local conditions. To address
this, agrometeorological early warning systems must be place and location based, incorporating the
climate, crop and land attributes at the appropriate scale. Existing services often lack site-specific
information on adverse weather and countermeasures relevant to farming activities. Warnings on
chronic long term effects of adverse weather or combined effects of two or more weather elements
are seldom provided, either. This lecture discusses a field-specific early warning system implemented
on a catchment scale agrometeorological service, by which volunteer farmers are provided with
face-to-face disaster warnings along with relevant countermeasures. The products are based on core
techniques such as scaling down of weather information to a field level and the crop specific risk
assessment. Likelihood of a disaster is evaluated by the relative position of current risk on the
standardized normal distribution from climatological normal year prepared for 840 catchments in
South Korea. A validation study has begun with a 4-year plan for implementing an operational
service in Seomjin River Basin, which accommodates over 60,000 farms and orchards. Diverse
experiences obtained through this study will certainly be useful in planning and developing the

nation-wide disaster early warning system for agricultural sector.

Key Words: Early warning system, Climate extremes, Agrometeorological service, Weather hazard,

Climate-smart agriculture
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Table 1. Definitions and threshold values for weather advisories and warnings issued by Korea
Meteorological Administration (from http://www.kma.go.kr)
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Fig. 2. Watershed classification for the southern part of the Korean Peninsula. The land area consists
of 21 river basins indicated by number, or 840 watersheds.
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colored boundary represents the experimental watershed for intensive observation in 2014.
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Fig. 4. Rainfall distribution maps for the study area on 27 May 2013, projected by the Korea Local
Analysis and Prediction System on the Skm cell grids (left) and the radar assisted topography and
elevation revision scheme at 270m grid cell resolution (right), respectively. (Adopted from Kim and
Yun, 2013)

Fig. 5. An automated weather station installed at a mountain top location in the study area. It
collects air temperature, humidity, wind speed, wind direction, rainfall amount and solar radiation at
1 minute interval and transmits the data to the laboratory via cell phone service every 10 minutes.
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Fig. 7. Locations of field validation sites consisting of 22 automated weather stations (AWS) and 7
temperature — humidity loggers (HOBO). Korea Meteorological Administration’s unmanned stations
(KMA AWS) and Korea Forest Service’s mountain weather station (Hyongjebong) are also shown

for comparison.
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Table 2. List of core indices for climate extremes (Adopted from Zhang and Yang, 2004)

ID Indicator name Definitions UNITS
FDO Frost days Annual count when TN(daily minimum)<0°C Days
SU25 Summer days Annual count when TX(daily maximum)>25°C Days
DO Ice days Annual count when TX(daily maximum)<0°C Days
TR20 Tropical nights Annual count when TN(daily minimum)>20°C Days

Annual (Ist Jan to 31st Dec in NH, Ist July to 30th June
Growing season in SH) count between first span of at least 6 days with
GSL Length TG>5°C and first span after July 1 (January 1 in SH) of 6 Days
days with TG<5°C

TXx Max Tmax Monthly maximum value of daily maximum temp °C
TNx Max Tmin Monthly maximum value of daily minimum temp °C
TXn Min Tmax Monthly minimum value of daily maximum temp °C
TNn Min Tmin Monthly minimum value of daily minimum temp °C

TN10p Cool nights Percentage of days when TN<10th percentile Days
TX10p Cool days Percentage of days when TX<10th percentile Days
TN90p Warm nights Percentage of days when TN>90th percentile Days
TX90p Warm days Percentage of days when TX>90th percentile Days

WSDI Warm spell duration Annual count of days with at least 6 consecutive days D
indicator when TX>90th percentile ays

cs Cold spell duration Annual count of days with at least 6 consecutive days
DI indicator when TN<10th percentile Days
DTR Dlumert;ntg;n perature Monthly mean difference between TX and TN °C
RX1day precipilt\:tai)énl-a(liigunt Monthly maximum 1-day precipitation Mm
Max 5-day . . S

Rx5day precipitation amount Monthly maximum consecutive 5-day precipitation Mm

SDII Simple daily Annual total precipitation divided by the number of wet Mivd

intensity index days (defined as PRCP>=1.0mm) in the year ay

R10 pggfgﬁggozf 51;;: Y Annual count of days when PRCP>=10mm Days

Number of very

R20 heavy %rempltatlon Annual count of days when PRCP>=20mm Days

ays

Rn Number of days Annual count of days when PRCP>=nn mm, nn is user D

o above nn mm defined threshold ays
CDD Conzeac;stlve dry Maximum number of consecutive days with RR<Imm Days
CWD Conze:;;we wet Maximum number of consecutive days with RR>=1mm Days
R95p Very wet days Annual total PRCP when RR>95th percentile Mm
R99p Extremely wet days Annual total PRCP when RR>99th percentile mm

Annual total .
PRCPTOT Annual total PRCP in wet days (RR>=Imm) mm

wet-day precipitation
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Fig. 8. Distribution of the number of summer days (daily maximum temperature >25°C) averaged for
the 1981-2010 period.
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Fig. 9. Editing and distribution module within the early warning system.
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