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Population (Metropolitan 23,575,000 (Demographia,

Region) 2016)

Area (Metropolitan Region) 2,590 km² (Demographia, 2016)

Income per capita US$27,600 (World Bank, 2017)

Climate zone Dfa –Cold, without dry season,  

hot summer (Peel et al., 2007)

Seoul, South Korea has a temperate climate with four seasons and

a relatively large temperature difference between the hottest days of

summer and the coldest days of winter. It experiences hot, humid

weather in the summer under the influence of the North Pacific

high-pressure system and cold weather in the winter under the

influence of the Siberian high-pressure system. The summer climate

in Seoul is linked to the East Asian monsoon, a pattern of natural

climate variability with connections to the Madden-Julian oscillation

(Chi et al., 2014).

Temperatures from 1908 to 2013 were investigated with a focus on

extremes. Averages of mean, minimum, and maximum temperatures

all show increasing trends over the past 106 years. In particular, the

minimum temperature during the winter increased at an average rate

of 0.5°C/decade.

Temperature-related extremes – tropical days6, tropical nights7, and

frost days8 – were investigated. Results show that Seoul has been

experiencing changes in extreme temperatures. In particular, the

increase in the number of tropical nights is very significant, which

can adversely affect human health and energy demand. Warmer

nighttime temperatures may result in increased air conditioning

usage, placing strain on energy supplies. Increasing nighttime

temperatures may also impact vulnerable populations, such as the

elderly, children, and those with pre-existing medical conditions.

Seoul experienced an average of 35.7 tropical days per year over

the past century, with a slight decreasing trend of −0.6 days/

decade, which is not statistically significant. For tropical nights,

the average is 4.2 days per year, and there is a strong increas- ing

trend with a rate of 0.9 days/decade (Case Study 2.5 Fig. 1). This

trend reflects the fact that the minimum temperature during the

summer has increased over the past 106 years at an aver- age

rate of 0.2°C/decade. Seoul experienced an average of 1.7

tropical nights for the earliest decadal period of the data record

(1908–1957) and 6.2 days, a 600% increase, for the latest period

analyzed (1958–2013). In 1994, the most frequent tropical nights

(34 days), took place followed by 20 and 17 days in 2013 and

2012, respectively.

Seoul experienced an average of 107.9 frost days per year, with a

decreasing trend of −4.5 days/decade (Case Study 2.5 Figure 2).

For the 1908–1917 period, an average of 127.54 frost days was

found, whereas for 2008–2013, an average of 95.5 days was

observed. For the past 106 years, the minimum tempera- ture

during the winter showed marked increase of 0.5°C/decade, and

such an increase was also present during the spring and fall. The

largest drops in the annual frost days were found in March and

November in Seoul. In March, an average of 22.3 days for the

1908–1917 period was found, compared to 11.8 days for the

2008–2013 period.

The recent observed trends are an example of how trends in extreme

temperatures can influence urban decision-making. In Seoul, based

on the climate data analysis, planning for an increased number of

heat-related impacts in the health, energy, and other urban sectors

may need to be considered.

Given anticipated increases in the frequency, duration, and

intensity of heat waves due to climate change, Son et al. (2012)

examined mortality from heat waves for 2000 through 2007.

Heat waves are defined as two or more consecutive days with

daily mean temperature at or above the 98th percentile for the

warm season and mortality during heatwave days and non-heat-

wave days are compared. A significant increase in total mor-

tality in Seoul was noted on heatwave days compared with non-

heatwave days (8.4%; 95% confidence interval [CI]: 0.1%,

17.3%). As an additional analysis for the timing of the heatwave

in the season, we compared mortality risk based on whether a
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Case Study 2.5 Figure 1 Tropical nights in Seoul.
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Case Study 2.5 Figure 2 Frost days in Seoul.

heatwave was the first in its summer in Seoul. The first heatwave southeastern Seoul is positive and its magnitude is large because 

of the  summer  had  a  larger estimated mortality effect than did these two regions have been built up for the two decades before 

later heatwaves. 2001. It clearly shows increases in near-surface air temperature 

due to urbanization and industrialization. Furthermore, Lee and

Seoul has also been experiencing the urban heat island effect Baik (2010) performed statistical analysis of UHI intensity in Seoul, (UHI).

Based on investigating near-surface air temperature data showing that the seasonal mean of UHI intensity is strongest in measured at

automatic weather stations (AWSs) (Kim and Baik, autumn and weakest in summer. The daily maximum UHI intensity 2005), the Seoul urban

heat island deviates considerably from an is observed around midnight in all seasons except in winter, when idealized, concentric heat

island pattern. This is attributed to the the maximum occurrence frequency is around 08 LST, suggest- location of the main commercial and

industrial sectors and the ing that anthropogenic heating contributes to the UHI in the cold local topography. The temperature anomaly in

southwestern and season.
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