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Abstract

In this study we have investigated the preceding eighteen large-scale climate indices with a lead time from zero to
twelve months that have an influence on the variability of temperature and precipitation in Korea in order to understand
which climate indices are overall available as predictors for long-range forecasting. We also have studied the dynamic
link between preceding large-scale climate indices and regional climate using singular value decomposition analysis
(SVDA) and correlation analysis (CA). Based on the coupled mode between large-scale circulation and regional climate,
and correlation pattern between the preceding large-scale climate indices and large-scale circulation, the level of sig-
nificance on climate indices as a predictor for monthly mean temperature and precipitation was evaluated for 5 and 1%
level.
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Table 1. List of Korean surface observation stations used in
this study.

. . Latitude Longitude
Station No. Station °N) (°E)
105 Gangnung 37.75 128.90
108 Seoul 37.57 126.97
112 Inchon 37.47 126.63
135 Chupungryoung 36.22 128.00
138 Pohang 36.03 129.38
143 Daegu 35.88 128.62
146 Jeonju 35.82 127.15
152 Ulsan 35.55 129.32
156 Kwangju 35.17 126.90
159 Busan 35.10 129.03
165 Mokpo 34.82 126.38
168 Yeosu 34.73 127.75

2 19549 5E 20038714] 50 o]t 99 7| EA 4=
Climate Diagnostic Center (CDC)%} Climate Prediction
Center(CPC)2] ZH|°|X|& &3l Mg Al&=+= 187)
73R4 AR ASTAL, AT 195345
2003 7}1%] 51 do|cK(Table 2).
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Table 2. List of the climate indices updated on a monthly basis from the Climate Diagnostic Center (CDC) and Climate

Prediction Center (CPC), NOAA.

Abbreviation Full name Source
AMO Atlantic Multidecadal Oscillation (Enfield et al., 2001) CDC*
AO Arctic Oscillation (Thompson and Wallace, 2000) CPC**
ESL Equatorial Eastern Pacific SLP CPC
ESO Equatorial SOI CPC
GML Global Mean Land Ocean Temperature Index (Hansen ef al., 1999) CDC
ISL Indonesia SLP CPC
MEI Multivariate ENSO Index (Rasmusson and Carpenter, 1982) CDC
NAO North Atlantic Oscillation (Barnston and Livezey, 1987) CPC
NOI Northern Oscillation Index (Schwing et al., 2002) CDC
ONI Oceanic Nifio Index CPC
PDO Pacific Decadal Oscillation Index (Zhang et al., 1997) CDC
PNA Pacific/North American Pattern (Barnston and Livezey, 1987) CPC
SOI Southern Oscillation Index (Rasmusson and Carpenter, 1982) CPC
SWM SW Monsoon Region Rainfall (Brasseur, 2001) CDC
TNA Tropical Northern Atlantic Index (Enfield et al., 1999) CDC
TSA Tropical Southern Atlantic Index (Enfield ef al., 1999) CDC
WHW Western Hemisphere Warm Pool (Wang and Enfield, 2001) CDC
WPO West Pacific Oscillation (Barnston and Livezey, 1987) CPC

*Climate Diagnostic Center
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Table 3. Lag months of correlation coefficient between climate indices and Korean temperature over 5% significant level.
The bold and inclined characters represent a negative correlation.

g 2 3 4 5 6 7 8 9 10 11 12
Index
AMO 5 g% 12 1 1~4 1
A0 1,10 5 2 2 9
ESL 11,12 0.2 3
ESO 6,710 24 25
1, 4’ 2, 4~8a —~ o 0, 2~6,
GmL o 2 2,46 438 35911027 o1 %%
ISL 1 1 I 2.9 9 I 2 12 0.1 0
MEI 0-5.11 68.12__ 0 0,1 1,12 56 12 0-3
NAO 0.9 2.3.10 2 6 12
NOI 9 500 911 11 3 2
4’ 5’ )~
ONI o0 8 0~2 0.1
L2, 5y
PDO 0 8.9 ~4 510, 2% 8~10 7.8,10
oS

PNA 9 3 5 5,9.10
soI g’ fi 7 1 12 0 0,4
SWM___ 5 1 1 0 9 6 2
TNA 6 10
TSA 6 1 1’82’ 5711 9,10 7
WHW 2 1 0 3~7.9.12 161’ 91’2 6.8
WPO 1 4 1.2.4 2.3.12 0.1.5 0 1.3 .8.9 0 0

Table 4. Lag months of correlation coefficient between climate indices and Korean temperature over 1% significant level.
The bold and inclined characters represent a negative correlation.

;2]
1 2 3 4 5 6 7 8 9 10 11 12
Index
AMO 1,5~7,9
AO 0,2 0 0,1 11
ESL 1 12 1 2,5 0~2
ESO 8 0,1
0,1, 0,1, 0~3,5~7, 1,
GML 3,6 911 0~12 0~12 812 912 4,12 326
ISL 6~8,10~12 11
MEI 6~10 9~11 0
NAO 0 0 1 12 1
NOI 7,8, 11 6, 12
ONI 6~8 0~2
PDO 8 3~4, 11 0 0 9 11,12
PNA 0 0 4 0 9
SOI 1,10 11
SWM 11
TNA 11,12
TSA 2~7 3~7 8~10
WHW 1~4 7,8,10 9,10
WPO 0 0,1 5 9 3 7
= 93 A
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Fig. 1. First SVD mode of (a) observed SLP and (c) Korean temperature in January. This mode explains 99.1% of total
covariance. The negative values are shaded in (a). (d) Associated time coefficients of observed SLP (solid) and Korean temper-
ature (dashed line). (b) Correlation pattern between observed AO index at lead month two and observed SLP in January.
The significance levels are shown with different shading as indicated on the right side.
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Fig. 2. Same as Figure 1 except for SLP and Korean temperature in April and SOI at lead month eleven. The SVD mode

explains 74.2% of total covariance.
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(a) Jun. SLP Pattern

(b) ESL_SLP LAG 2
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Fig. 3. Same as Figure 1 except for SLP and Korean temperature in June and ESL index at lead month two. The SVD mode

explains 90.0% of total covariance.
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Fig. 4. Same as Figure 1 except for SLP and Korean temperature in December and NAO at lead month twelve. The SVD
mode explains 98.0% of total covariance.

Table 5. Lag months of correlation coefficient between climate indices and Korean precipitation over 5% significant level.
The bold and inclined characters represent a negative correlation.

L 2 3 4 5 6 7 8 9 10 1 12
Index
AMO 70’1‘3’ 61’1 4,6,7
AO 0 0 3 1.4 ) ) 7
ESL 7 4~7 6 5 12,11 02 7.8
ESO 3,57 1-3 2.3 0.4 4,57
3.5.7.8.
GML 11,12
ISL 2.3.9
MEI 4 2 5.6
NAO 9 0.9 1.4 2 1,411 1 2 T
NOI 1 0.12 6 2
ONI -4 0.1.4 5 7
PDO 0 0 12 0 7 4
PNA 4 0 6
SOl 0,25 024 0,2.3.6 07
SWM___ 5 0 10 2.8 7
TNA 2.3.5 T 0 6 9-10
TSA 7.8.10 5,12 4,5, 11
WHW T -4 10 2
WPO 0.1.10 9 7 0.7
2 59 #Zo|t} o] SVD BE= A H5l 80.7%  (Fig. 5d). Fig. 5b8 B H F= i Fof ot 59 Ao
£ AslH, F AHAG Ao 9] A= 0470|t A7 YERGD @ 5= 3 §)) X s 29 A
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Table 6. Lag months of correlation coefficient between climate indices and Korean precipitation over 1% significant level.
The bold and inclined characters represent a negative correlation.

& 1 2 3 4 5 6 7 8 9 10 11 12

Index
AMO
AO 5 10
ESL 1,38 4 0~4
ESO 1 0 0,1 1~3,5 0~3,6

2

0
GML 6

ISL 0,1

MEI 0~3 0,1 0~4 0~4
NAO

NOI 7
ONI 2,3 0~3 0~4 0~6
PDO 0 1,2
PNA 12

SOI 3 1 1,4,5 1~4
SWM 12

TNA

TSA

WHW 0

WPO 0 0 0,5
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Fig. 5. Same as Figure 1 except for SLP and Korean precipitation in March and NAO at lead month nine. The SVD mode
explains 80.7% of total covariance.
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Fig. 6. Same as Figure 1 except for SLP and Korean precipitation in July and ESL index at lead month five. The SVD mode

explains 65.9% of total covariance.
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Fig. 7. Same as Figure 1 except for SLP and Korean precipitation in October and AO index at lead month four. The SVD

mode explains 62.2% of total covariance.
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