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Issue: South Korean heatwave in 2018

Maximum Temperature(Tmax) in Summer Season of 2018 : 30.5℃ (Ranked TOP 2)
7.10.~8.24. High Temperature

Successive heatwave occurred a tremendous damage
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More Frequent and Severe 
Extreme Weather Events 

in Recent Decades

1

Large-scale 
Damage and Impact

2

Increasing Demands 
on Extreme 

Climate Service

3

Proactive Detection (Monitoring) and Prediction (Warning) 
for Extreme Climate Service 

based on Probabilistic Long-Range Forecast

Scientific Understanding of Climate Extremes
Detection and Prediction Technology of Climate Extremes

Introduction of Extreme Climate Service
Background and Objective
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Introduction of Extreme Climate Service

Climate elements such as temperature is unusually 
(abnormally) higher or lower than Climatological 
Standard Normal. (for 30 years : 1981~ 2010)
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Introduction of Extreme Climate Service

Occurrence Days of Extreme Climate Events (Above 90/80 and Below 10/20 Percentile) of Tmax in Summer Season of 2018

For Example : 2018 Summer Extreme High Temp.
Maximum Temperature(Tmax) in Summer Season of 2018 : 30.5℃ (Ranked TOP 2)

7.10. ~ 8.24. above Normal
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27

24
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June: 6.4 days
Ranked TOP 1

July: 16.7 days
Ranked TOP 2 August: 12.4 days

Ranked TOP 2
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Introduction of Extreme Climate Service

○ Start Date of Service: November 23rd in 2018

○ Service Method: On-line system

※ User-specific application : Energy(’17) Agriculture(’18) Health(’19) 

○ Target: Energy, Agriculture, and Health Organization related to Government
※ (Energy) Ministry of Trade Industry and Energy, Korea Electric Power Corporation, Korea Gas Corporation, 

Korea Power Exchange 

(Agriculture)  Ministry of Agriculture Food and Rural Affairs, Rural Development Administration, 

Korea Agro-Fisheries and Food Trade Corporation

(Health) Ministry of Health and Welfare, Korea Centers for Disease Control and Prevention,

Seoul Metropolitan Government

Outline of Service
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Introduction of Extreme Climate Service
Outline of Service

Weekly Service Monthly Service

Issue Date Once a week (every Thursday) Once a month (every 23rd)

Valid Period The week after next week Next month 

Contents

Monitoring Status and analysis of extreme 
climate events over last week

Status and analysis of extreme 
climate events over this month 
(1st~20th)

Forecast

Probability of extreme high and low 
temperature of weekly average 
minimum and maximum 
temperature

Tertile probability 
(below/normal/above) of 
occurrence days of extreme high 
and low temperature

(Detailed information)
Probability of occurrence days of 
extreme climate events in summer 
and winter season
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Introduction of Extreme Climate Service
Outline of Service

Weekly Service Monthly Service

Issue Date Once a week (every Thursday) Once a month (every 23rd)

Valid Period The week after next week Next month 

Contents

Monitoring Status and analysis of extreme 
climate events over last week

Status and analysis of extreme 
climate events over this month 
(1st~20th)

Forecast

Probability of extreme high and low 
temperature of weekly average 
minimum and maximum 
temperature

Tertile probability 
(below/normal/above) of 
occurrence days of extreme high 
and low temperature

(Detailed information)
Probability of occurrence days of 
extreme climate events in summer 
and winter season

- Focus on strength of 
extreme climate events

- Focus on frequency of 
extreme climate events
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Ex. Energy

Introduction of Extreme Climate Service
Infosheet
- Weekly Service

Prediction

Detailed Information

Monitoring
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Infosheet
- Monthly Service

Introduction of Extreme Climate Service
Ex. Energy

Prediction

Monitoring
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Analysis and Forecast

▶ Status of extreme climate events
▶ Characteristic of extreme climate events

Case 
Analysis

▶ Observation 
• Monitoring of climate factors
• Statistical model & Guidance

▶ Model

Analysis for 
Prediction

Forecast ▶ Service of information
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Analysis and Forecast
Case Analysis
- Status of extreme climate days

Cold Nights (TN10p) Warm Days (TX90p)

Tmax Tmin

Cold Days (TX10p) Warm Nights (TN90p)

Korean spatial distribution

Time series

- Figure out how many days of extreme 
high and low temperature occurred and 
where it occurred regionally last month

- Figure out how hard and long extreme 
high and low days lasted

- Line and shading means 10 / 20 / 80 / 90
percentile of maximum and minimum 
temperature over Korea.
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Analysis and Forecast
Case Analysis
- Characteristic of extreme climate events
Global spatial distribution

H500 anomaly SST anomaly

- Understanding of global atmospheric and oceanic structure (Geopotential height, SST, OLR, 
etc.) for averaged a month and specific period when extreme climate events occurred.

- It is important to understand the mechanism how global circulation impacted over the Korea.
- This analysis will be reference for prediction of next year.

OLR anomaly
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Monitoring of climate factors

Analysis and Forecast

H500

SST ENSO

- Monitoring various climate factors
- Considering the relationship, we understand basic condition of forecasting period.

OLR

Snow cover Extent

MJO

AO
Sea Ice

- Observation
Analysis for Prediction
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Statistical Model

Analysis and Forecast
Analysis for Prediction
- Observation

Guidance* Developing…

- Statistical model and Guidance is 
developed to forecast the occurrence 
days of extreme high and low 
temperature.

- Statistical model : a multi linear 
regression method based on various 
climate factors which have lagged 
teleconnection with extreme climate 
days.

- Guidance : a probabilistic forecast
based on various climate factors
which have lagged teleconnection.

- Need to understand mechanism 
between extreme climate events and 
predictants
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Analysis and Forecast
Analysis for Prediction
- Model

GloSea5

Spatial distribution Total probability map

PDFs
(Probability Distribution 

Function)

- Calculate GloSea5 (Global Seasonal Forecasting System version 5) data to get a information of 
extreme climate days

- Spatial distribution : the occurrence days of extreme high and low temperature over East Asia.
- Total probability map : tertile (below/normal/above) probability distribution of the 

occurrence days of extreme high and low temperature over East Asia.
- PDFs : tertile probability of the occurrence days of extreme high and low temperature over 

Korea.
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Analysis and Forecast
Forecast
- Service a information

Observation
(Monitoring, Statistical model, Guidance, etc.)

Forecast

Model
(GloSea5, ECMWF, etc.)

Discussion 
with other experts
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Thank you!

Any Questions?
☞ byyim@korea.kr

wonyj@korea.kr
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