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Analyzing the Relationship between the Arctic
Oscillation and Decadal to Multi-decadal

Climate Systems
Kensuke KATO

Abstract

Mid range climate prediction of decadal to multi-decadal scales have become in-
creasingly important in recent years for policy making. Determining low frequency
climate systems are significant as they influence the internal or natural variability
of the climatic system, which is unaffected by anthropogenic influences.

O The study focuses on three types of climatic oscillations which are significant
in establishing mid range predictions. The relationship between the Arctic Oscil-
lation (AO) and two low frequency modes; the Pacific Decadal Oscillation (PDO)
and the Atlantic Multi-decadal Oscillation(AMO) is statistically analyzed by us-
ing spectral analysis and lag correlation analysis of each climatic mode with Sea
Surface Temperature (SST).

O The spectral analysis suggests that the AOI leads the other two climatic modes
in the long term and in the short term, which emphasises on the AO being the
dominant climatic mode. To verify the relationship of the AO and SST on an
intra-annual basis, lag correlation of January Monthly Mean AOI with Monthly
Mean SST was performed. The analysis suggested the persistence of the AOI in
influencing SST until late Spring. To verify the relationship of the AO and SST on
an inter-annual basis, lag correlation of DJF averaged AOI and DJF averaged SST
was performed for AOI lead and SST lead.The analysis showed strong correlation
from both leads suggesting that both the AO and the oceanic oscillations may
affect one another. On a long term scale, the AO represents the spatial pattern

of the PDO well but do not contribute in representing the spatial pattern of the
AMO.



Key Words: Arctic Oscillation, Pacific Decadal Oscillation, Atlantic Multi-
decadal Oscillation, Spectral Analysis, Lag Correlation
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AMOI (spec density)
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Auto-Correlation
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Jan SST
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Feb SST
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Mar SST
Period = 1901 - 2001
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean May SST
Period = 1901 - 2001
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Jun SST
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Jul SST
Period = 1901 - 2001
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Aug SST
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Sep SST
Period = 1901 - 2001
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Oct SST
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Nov SST
Period = 1901 - 2001
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Lag Correlation Monthly Mean Jan AOI with Monthly Mean Dec SST
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +0 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +1 years
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Lag Correlation AOI with Monthly Mean SST +2 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +3 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +4 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +5 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +6 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +7 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +8 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +9 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +10 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +11 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +12 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +13 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +14 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +15 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +16 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +17 years
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Lag Correlation AOI with Monthly Mean SST +18 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +19 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +20 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +21 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +22 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +23 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +24 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +25 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +26 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +27 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +28 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +29 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST +30 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -1 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -2 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -3 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -4 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -5 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -6 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -7 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -8 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -9 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -10 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -11 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -12 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -13 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -14 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -15 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -16 years
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Lag Correlation AOI with Monthly Mean SST -17 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -18 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -19 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -20 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -21 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -22 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -23 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -24 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -25 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -26 years
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Lag Correlation AOI with Monthly Mean SST -27 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -28 years
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Lag Correlation AOI with Monthly Mean SST -29 years
Period = 1901 - 2001
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Lag Correlation AOI with Monthly Mean SST -30 years
Period = 1901 - 2001
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