Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)
Vol. 36, No. 1: 49-63/ February, 2016 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2016.36.1.0049 www.kscejournal.or.kr

Water Engineering 23t

2 HEZ SSTA IHE ol ME Lol 0SE = ¥iS

* *% %k k *k3kkk
SUT* AEA - Ol - 2P

*

I'-III

Yoon, Sun-kwon*, Kim, Jong-Suk**, Lee, Tae-Sam***, Moon, Young-IL****

Warm Season Hydro-Meteorological Variability in South Korea Due
to SSTA Pattern Changes in the Tropical Pacific Ocean Region

ABSTRACT

In this study, we analyzed the effects of regional hydrologic variability during warm season (June-September) in South Korea due to
ENSO (El Nifio-Southern Oscillation) pattern changes over the Tropical Pacific Ocean (TPO). We performed composite analysis (CA)
and statistical significance test by Student’s #test using observed hydrologic data (such as, precipitation and streamflow) in the 113
sub-watershed areas over the 5-Major River basin, in South Korea. As a result of this study, during the warm-pool (WP) El Nifio year
shows a significant increasing tendency than normal years. Particularly, during the cold-tongue (CT) El Nifio decaying years clearly
decreasing tendency compared to the normal years was appeared. In addition, the La Nifia years tended to show a slightly increasing
tendency and maintain the average year state. In addition, from the result of scatter plot of the percentage anomaly of hydrologic
variables during warm season, it is possible to identify the linear increasing tendency. Also the center of the scatter plot shows during
the WP El Nifio year (+17.93%, +26.99%), the CT El Nifio year (-8.20%, -15.73%), and the La Nifia year (+8.89%, +15.85%),
respectively. This result shows a methodology of the tele-connection based long-range water resources prediction for reducing climate
forecasting uncertainty, when occurs the abnormal SSTA (such as, El Nifio and La Nifia) phenomenon in the TPO region.
Furthermore, it can be a useful data for water managers and end-users to support long-range water-related policy making.
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1981; Wang et al., 2000; Pizarro and Lall, 2002; Yoon et
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1998; Yoon, 2013).
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ARSI Qe Weng et al.,, 2007; Kao and Yu, 2009; Yeh
et al, 2009; Na et al, 2011). 1970 dt]) $41& A5 = El Nifio2]
=)0} 7ee] Wl ohe} Bl Nifog] w4 )17} wshela
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285131 It (Ashok and Yamagata, 2009). 53] SUEjH
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H(Ashok et al., 2007; Pradhan et al., 2011), A28} Al
= vlg) 715240 SUEEY El Nifio AMo] 1) Hlis)
WAslo] 1G] oS ARAL e Zolet AdsiaL 2lti(Yeh
et al., 2009). o} CP El Nifio 2] th3h Hek3t w7us
AL o] FOAA] ko) FROPAoLE HIRE pEluEel]
TS AL 9bE TFsAde] Ak dEA R A=E FEl El
Nifio 7o) thgt £4& Kug et al. (2009)8] 75 & &
2401, Nifio3¢} Nifiod #|99] s 2% #ZA479] o]
"|7]YZ(transition mechanism)E H}l&C 2 A& TS e
El NifioZ -5} v} 9t} X3} Feng et al. (2010)2 Nifio3 2}
El Nifio Modoki Index (EMD)E o83} 7] 27} o532
T Wzl 548 2493192, Ren and Jin (2011)& Kug
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Fig. 1. The Location of Study Areas and Monthly Distribution of Rain and Streamflow During JJAS Season in South Korea. (a) to (e) are the
Han River Basin, the Nakdong River Basin, the Geum River Basin, the Seomjin River Basin, and the Youngsan River Basin, and its

Sub-Watersheds, Respectively
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Fig. 2. Map of NINO Regions (Source: http://www.bom.gov.au/)
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Table 1. Classification of Strong ENSO (CT/WP El Nifio) and La Nifa Years

Different types of SST The strong years during 1960-2013
CT El Niflo 1965/66, 1972/73, 1982/83, 1987/88, 1991/92, 1997/98
WP El Nifio 1968/69, 1990/91, 1994/95, 2002/03, 2004/05, 2009/10
La Nifia 1973/74, 1975/76, 1988/89, 1999/00, 2010/11
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Fig. 5. Composite Sea Surface Temperature Anomalies (SSTA) in the Developing Phases of Two Types of El Nifio During December-January.
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