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Impact of Sea-Level Rise and Climate Change on

Saltwater Intrusion through a Modelling Approach

J. Chun (jachun@apcc21.org)1, C.Lim1
1" APEC Climate Center, Busan, South Korea

BACKGROUND

1 Sea-level can rise by expanding seawater resulting from the ocean warm and by melting ice over land due to climate change.

> Global Sea-level Rise (SLR) projections for 2081-2100 (IPCC, 2013)
® Under RCP 4.5 approximately 47cm
® Under RCP 8.5 approximately 63cm

» SLR projections in Korea by 2100 (KMA, http://climate.go.kr)

® Under RCP 4.5 approximately 65cm (East sea of Korea: 79.5cm, South sea of Korea: 58.1cm, West sea of Korea: 57.3cm)
® Under RCP 8.5 approximately 83.3cm (East sea of Korea: 108.1cm, South sea of Korea: 70.8cm, West sea of Korea: 72.4cm)

It is widely known that sea-level rise contributes to the enhancement of seawater intrusion to coastal groundwater systems.

OBJECTIVES

 To investigate the impacts of sea-level rise on coastal groundwater systems

Q To provide recommendations to control seawater wedge through the SUTRA model

MATERIALS AND METHO
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1. The effect of the Saline Groundwater Extraction method on seawater 2. The results showed that when both top and bottom extraction pumps
intrusion was also investigated through the SUTRA model were run, the seawater wedge could be effectively controlled

Q It is concluded that this study can be useful to secure water resources by efficaciously controlling the seawater wedge and subsequently
leading to the reduction of saline damages to crops.



variability of Extreme temperature over East Asia and its relationships with
teleconnection patterns

Woo-Seop Lee?® - Hyun-Ju Lee? - Myong-In LeeP
*APEC Climate Center(APCC), Busan, Republic of Korea, "Ulsan National Institute of Science and Technology(UNIST) Ulsan, Republic of Korea.
wslee@apcc21.org

Introduction

As climate change, extreme weather events such as heat waves, droughts, heavy
rain/snow, storms/floods have become more frequent and severe all around the world. In
the future, high temperatures or heat waves are expected to occur more intensely and
longer lasting due to global warming (Meehl and Tebaldi, 2004).

This study investigates interdecadal and interannual variability in the occurrence of
heat waves over East Asia in summer between 1973 and 2012. In particular, this study
examines the dominant heat wave patterns, as obtained through empirical orthogonal
function (EOF) analysis, and the associated variability in heat wave occurrence. In this
study, heat wave days is defined as the number of days with temperatures in the highest
10™ percentile of June to August (JJA) daily maximum temperatures. The regions where
the 90th percentile of maximum temperature is below 29°C were excluded. We
separated the heat wave days into low-frequency variation and high-frequency variation
by using a band pass filter. The dominant variation modes of heat waves are related
large-scale oceanic and atmospheric circulation. The low-frequency variation of heat
waves in East Asia is highly correlated with the Atlantic Multidecadal Oscillation
(AMO), which shows significant decadal changes before and after mid-1990s. In
particular, the positive phase of the AMO leads to heat waves earlier in the summertime
while also increasing their magnitude, frequency, and duration in East Asia. It is
suggested that the likelihood of heat wave events will increase with further long-term
climate warming, modified by low-frequency oceanic variations such as the AMO. In
the high-frequency variation, two dominant modes are shown in East Asia. One is
related with the Scandinavia pattern (SCAND) and the other with Circum Global
Teleconnection pattern (CGT). These two teleconnection pattern seem to affect the
location of convection and subsidence of the atmosphere and are a key process during
heat wave events in the East Asian region.

® DATA

¢ The daily maximum temperature in China is from 0.25
degree gridded daily meteorological VIC forcing dataset. It
is from 756 ground monitoring station data and derives
interpolating gauged maximum temperature. It covers
January 1952 to December 2012.

Korean daily maximum temperature is provided by 61
ASOS data in South Korea and 13 station data in North
Korea.

57 0UBBTONBBTNN0®T W

* Sea surface temperature (SST) of NOAA Optimum Interpolation (OI) SST version 2
* NOAA also provided interpolated outgoing longwave radiation (OLR) data.
* The NCEPR1 data is Used for atmospheric variables.

@ Definition of Heatwave

# Interdecadal variation of Heat wave (Low pass filter)

oF 1

* The PC-timeseireis of multi-decadal oscillation is similar with the Atlantic
Multidecadal Oscillation (AMO). This AMO signal for heatwave over the China is
already known from Xia et al., 2015.

® Interannual variation of Heat wave (High pass filter)

Standardized

Standardized
L

e - L - L 1 - -
The first mode shows South-North dipole pattern while the second mode seems
monopole sign.

#® Decadal change of Interannual variation of Heat wave (High pass filter)

a) PC1{1973~1993) . .
- ¢ Figure a shows atmospheric

teleconnection patterns associated
with the 1% mode from 1973 to
1993. This pattern looks like

* Heat wave is defined as the number of day that the
maximum temperature is over 90th percentile of -
June-July-August daily maximum temperature and
we excluded region where the 90" percentile of
Maximum temperature is below 29°C.

circumglobal teleconnection
patten(CGT, < ing and Wang,
2005).

« Figure 2b show strong

teleconnection pattern from the
Europe to East Asia. This pattern

= HWI = A period of at least 2 consecutive days whose T™* exceeds 90" percentile

* HWD = %Z}' I(T{"** = 90 percentile), I(*) = | if the argument is true and is zero otherwise.

= HWI = HLX}'(TJ’““" —9Qth percentile), where Ti""“ > 29°C.

Climatology an:

end (HWE, HWD, HWI : 1973~2012)

% Summer Climatology

. HWF(N) . HWD(day) . HWI(*C)
it e
| o L 2
I —
% Trend
HWF(N) HWD(day) . HWI(*C)
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is known as Scandinavian pattern
(SCAND pattern, Bueh and
Nakamura, 2007). And the
correlation coefficient between
PC 1 of high-frequency and
SCAND is high as 0.5.

« In this study, the dominant variation modes
of heat wave are related large-scale oceanic
and atmospheric circulation. In low-
frequency variation of heat wave in East
Asia is highly correlated with the AMO. In
high-frequency variation, two dominant
modes are shown in East Asia. One is
related with the SCAND pattern and the
other is CGT. This two teleconnection
pattern seems to affect the location of
convection and subsident of atmosphere and
key process to occur heat wave event in East
Asian region..

* Since 1994, the East Asian storm pattern has been combined with a wave-train pattern induced by
the Scandinavia pattern and a wave pattern propagating in the South China Sea, resulting in more
intense heat waves in recent years.

« This pattern is accompanied by sustained downward currents, increases the stability of the
atmosphere, and causes strong heat waves in northern China and the Korean peninsula.
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