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ABSTRACT

The increase in CO; emissions from industrialization has led to global warming, which has increased the scale
and frequency of extreme weather events, including heavy rains, floods, typhoons, and heat waves. Seoul is
experiencing extreme climatic conditions such as global warming, drought due to rapid urbanization, and heavy
rainfall. These changes point to anomalies in the water circulation system. Therefore, it is important to identify the
degree of climate change and to identify vulnerabilities of Seoul’s water supply system to maintain a stable supply.

In this study, we select the major influencing factors and analyze the climate change trends in the Seoul and
Han River areas to establish fundamental plans for climate adaptation by Seoul Waterworks Division.

We referred to climate impact factors suggested by the Korea Institute for Environmental Policy and Evaluation
(KEI) to select climate impact factors for analysis. In addition, Bigkinds, a website for searching media press
releases, was used to sort news related to climate, Seoul, and waterworks from 1999 to 2018.

Based on these chosen climate impact factors, climate change trends in the Seoul and Han River areas were
investigated using data from the Korea Meteorological Administration (KMA). To quantify the possibility of
extreme climates events over the next 20 years (2021-2040), we assigned the “Extreme Climatic Indices” suggested
by the KMA to an “Extreme Climate Indices Standardization Formula” provided by KEI

In this regard, climate impact factors related to waterworks in Seoul were derived from “drought, heat, heavy
rain, and cold wave”. The quantified extreme climatic indices standardization score of Seoul was calculated as 5.0
for drought, 4.2 for heat wave, 1.0 for rainfall, and 1.0 for cold wave.

As a result we figure out the urgent problem to adapt climate change: Securing quantity and quality of water
resources, water treatment facility inspection, and protect water pipe from breaking during winter. This study
provides two major recommendations: to assess the climate risk in waterworks; and to research systematic water
demand management.

The specific climate adaptation action plan will be established in the future with reference to this study, climate
impact factor score, and risk assessment.

Key words: Waterworks management, Extreme climate, Climate adaptation, Climate Impact Factor, Risk factor, Water
demand management
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Table 1. Extreme Climate Indices in accordance with Climate Impact Factors

Climate Impact Factors Climate Change Scenario Forecast Period Extreme Climate Indices
Drought RCP 8.5 2021~2040 Maximum Length of Dry Spell
Heat Wave RCP 8.5 2021~2040 Heat Wave Days
Heavy Rain RCP 8.5 2021~2040 Heavy Rain Days
Cold Wave RCP 8.5 2021~2040 Cold Wave Days
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Drought

Seoul “Drought” Water treatment plant /Seoul “Drought” Waterworks / Seoul “Drought” Tap water

Heat wave |Seoul “Heat wave” Water treatment plant /Seoul “Heat wave” Waterworks / Seoul “Heat wave” Tap water

Key words by | Heavy Rain Tap water

Seoul “Heavy Rain” Water treatment plant /Seoul “Heavy Rain” Waterworks / Seoul “Heavy Rain”

Climate
Impact Factor

Cold wave | Seoul “Cold wave” Water treatment plant /Seoul “Cold wave” Waterworks / Seoul “Cold wave” Tap water

Gale Seoul “Gale” Water treatment plant /Seoul “Gale” Waterworks / Seoul “Gale” Tap water

Heavy snow
vy Tap water

Seoul “Heavy snow” Water treatment plant /Seoul “Heavy snow” Waterworks / Seoul “Heavy snow”

Target period |Jan 1, 1999 - Dec 18, 2018

Search . .
Method Morphological analysis
Kyung Hyang Newspaper, Kookmin Ilbo, Naeil Shinmun, Dong-A Ilbo, Culture Daily, Seoul Shinmun, World news,
The Press | Chosun Ilbo, Jungang Ilbo, Hankyoreh, Hankook Ilbo, Maekyung Media, Money Today, Seoul Economy, Asia Economy,

Aju Economy, Financial News, Korea Economy, Herald Economy

Table 3. Number of press releases refer to Seoul waterworks and Climate Impact Factor (1999~2018)

Drought Heat wave

Heavy Rain

Cold wave Gale Heavy snow Sum

Number of reports 30 42 9

122 3 0 206

http://www.ekscc.re.kr



202 ues|

2. 2008 5-E]

A= A& F%, &4, 559 A=
3 66%5=0]3]t} (Table.

2017A7MA] Hot

01

A A 2 I_

P#ﬁl Aol A

Z Apol7t fle A= YEdTh (Table 5). F-9-A1&5A2
7o) 0 mmel go Al&E Y-S Wohs 120 g e
2017E7FR] AL, oFH, 3, H320] F7keelds Hyrzlko

45 ~ 5.7900]ck. Solgt ML 2014WE] 201697 7k

I Han River
W Geumgangsandam
Pyeonghwatidam wr
‘Hwacheundam
Chuncheondamd
oyanggangdam
_ L 4 d
Viamdam_g
Cheongpyeongdam o S€0-myeon
Hangangdaegyo
(Bridge] §/Paldangdam
Jamsugya
Erid
[Bridge] Yeojue ® Munmak
Yeongwol &
i Chungjudam
Dalcheons

Fig. 1. Han River Area.

o] TIE o] B 20| golE BESkA RS A%

o & AoVt Qs el & 01443 201671

oN
% o
ol
H1
N
N
AL
o4
)
N
o
o

WEE Aos T

222 £

=]
1973618 20186714 LA o} B
I EGUARS ZARYLE A2 A9 EG A ApUEs} &

© BRI SR ARGl S 4+ glck

2500
I Chuncheon
2000 I Chungju

T [ ] Yangpyeong
E
< 1500
2
=
8
‘S
‘S 1000
<
o
s
® 500
8

0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

Fig. 2. Total annual precipitation of Seoul and Han
River area (2008~2017).

Table 4. Total annual precipitation of Seoul and Han River area (2008-2017)

(Unit: mm)
v Area Seoul Yangpyeong Chuncheon Chungju
ear
2008 1356.3 1420.4 1439.4 882.5
2009 1564.0 1576.5 1446.9 936.8
2010 2043.5 1902.5 1581.4 1212.3
2011 2039.3 2198.5 2029.3 2073.3
2012 1646.3 1532.0 13243 1290.3
2013 1403.8 1683.1 1738.9 1102.6
2014 808.9 790.1 6774 899.6
2015 792.1 801.5 757.8 731.8
2016 991.7 935.9 1333.8 917.1
2017 1233.2 1188.4 1217.2 1072.9
Average 1387.9 1402.9 1354.6 1111.9
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Table 5. Maximum Length of Dry Spell of the Seoul
and Han River area
(Unit: days)
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Year Areal - Geoul Yangpyeong | Chuncheon | Chungju
2008 6.8 6.0 5.0 5.1
2009 5.8 4.8 4.0 43
2010 5.6 53 3.5 4.1
2011 6.4 6.5 4.7 5.5
2012 5.3 6.2 47 4.6
2013 53 6.0 4.0 4.8
2014 5.2 5.6 5.0 4.4
2015 5.5 5.6 4.4 42
2016 4.6 6.3 4.5 42
2017 5.6 4.4 4.7 4.4

Average 5.6 5.7 45 4.6
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Fig. 3. Average summer temperature in Han River
area (1973~2018).
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Table 6. Maximum daily precipitation in Seoul (1984~

2017)
Year | tion (| MMy | o (o
1984 268.2 09-01 59.5
1985 124.5 08-10 214
1986 147.8 07-24 45.1
1987 294.6 07-27 69.5
1988 101.6 07-09 243
1989 103.1 07-25 2.6
1990 2475 09-11 436
1991 140.2 07-25 415
1992 153.3 08-27 40.5
1993 91.8 07-13 21
1994 79.4 10-12 15.2
1995 149.2 08-19 54
1996 168.6 07-26 37.1
1997 127.7 07-01 37.6
1998 332.8 08-08 612
1999 261.6 08-02 46
2000 122.9 08-25 28
2001 2734 07-15 99.5
2002 178.0 08-07 60.5
2003 177.0 08-24 67
2004 108.5 07-16 27.5
2005 115.0 07-28 53.5
2006 241.0 07-16 45
2007 76.0 07-02 16.5
2008 127.5 07-24 43
2009 190.0 07-09 435
2010 259.5 09-21 75
2011 301.5 07-27 59
2012 137.0 08-21 35
2013 165.0 07-13 39.5
2014 59.5 07-25 34.5
2015 80.0 07-25 31
2016 108.5 07-01 315
2017 144.5 07-10 2
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Table 7. Quantification score for possibility of extreme climate event in the Seoul and Han River area according

to RCP 8.5
Area Climate Impact Factor Extreme Climate Indices Days Quantification (Score)

Drought Maximum Length of Dry Spell 26.1 5.0
Heat Wave Heat Wave Days 21.4 4.2

Seoul - -
Heavy Rain Heavy Rain Days 2.1 1.0
Cold Wave Cold Wave Days 2.1 1.0
Drought Maximum Length of Dry Spell 349 5.0
) Heat Wave Heat Wave Days 15.7 2.6

Gyeonggi-do - -
Heavy Rain Heavy Rain Days 2.5 1.0
Cold Wave Cold Wave Days 14.4 2.5
Drought Maximum Length of Dry Spell 33.0 5.0
Heat Wave Heat Wave Days 55 1.3

Gangwon-do - -
Heavy Rain Heavy Rain Days 3.1 1.0
Cold Wave Cold Wave Days 26.9 4.2
Drought Maximum Length of Dry Spell 29.8 5.0
Chung-cheong | Heat Wave Heat Wave Days 11.0 23
bukdo Heavy Rain Heavy Rain Days 24 1.0
Cold Wave Cold Wave Days 12.5 2.5
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