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1. Introduction

3. Results Western North Pacific Directional Index (JJA)
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o] 7 AN, PR Western North Pacific. Both the Indian Summer Our index could be computed in a more or less continuous way since the 1880's \ ‘ “ i percentiles  (dashed  blue
) Tibet Plateau; L RASM Monsoon (ISM) and the East Asian Summer Monsoon thus providing the longest record of the WNPSM variability up to date. The o / ) w et | A,ii lines) of the Western North
30N, . K R R RIS , : : : : : > ' | Pacific Directional Index and
A firh T RS A R (EASM) are continental while the Western North extreme monsoons (points in Flgure 3), strong and weak, are determlned. by E / ' y " " ' extreme events (blue points).
ol 0 A AN ST TH T Pacific Summer Monsoon (WNPSM) is oceanic the WNPMDI's 90" and 10™ percentiles, respectively, for the 1901-2010 period. = ) e [ SEEEEEEEEEES VO SR R
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o) TN\ B33y el “i the EASM and ENSO than the ISM. it has not been as both atmospheric and oceanic variables (Figure 4). The composites strong-
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meteorological variables are required in open ocean
FIG 1: Division of Asian-Pacific monsoon. Taken from Wang and Linho (2002). tO quantify the strength of the WNPSM.
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b) Anomalies of precipitation, wind and SST associated with strong monsoons
The Western North Pacific Monsoon Index (WNPMI), the main index that has been used to characterize the (b) P P 9

WNPSM back to 1948, was defined as the difference of 850-hPa westerlies between two regions (D1 and D2 in Fig
2c) by Wang et al. (2001). Our goal has been to extend this index as back in time as possible by using

instrumental meteorological data such as wind direction. Thus, it allows to study the multidecadal variability of
the WNPSM.

FIG 4: Difference of summer composites of: (a) precipitation -GPCC data set-, (b) low-level winds -20CR- and (c) SST -KOBE- in strong and weak monsoon years through the 1901-2010 period. In colour what is significant at 95% level.

(a) % JJA Rainfall | WNPDI Strong-weak years (1901-2010) (b) JJA Wind | WNPDI Strong-weak years (1901-2010) (C) JJA SST | WNPDI Strong-weak years (1901-2010)
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Our main source of wind data has been the International Comprehensive Ocean-Atmosphere Data Set (ICOADS)
that contains marine surface data from logbooks of thousands of ships which have circumnavigated the globe
since at least the 17" Century. Fortunately, both domains, D1 and D2, lie over some of the main historical ship
routes sailing nearby Asia and, in consequence, there are a large number of available wind observations since
early times. Therefore, we define the Western North Pacific Directional Index (WNPDI) using solely wind
direction data as the sum of the persistence of the low-level westerly winds in D1 and easterly winds in D2.
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. D1 . . . - | 2 L, Modoki, El Nifio and the I0D) indices. Significant correlations (p<0.05) are shown in red.
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Lag correlations between the WNPDI and the climatic patterns indices are weak
over the entire period available and they are only significant for summer or the "

following autumn/winter to the summer monsoon. However, computing the 31-yr

window running correlation higher values of correlation (up to 0.7) are obtained. u V o oo ¥
The periods and lags of significant values of correlation differ for each index. o ‘
i

Time

FIG 2: Time series of the number of observations inside the regions D2 (a) and D1 (b). Mean low-level wind in summer (JJA) during the 1901-2010 period.
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Our WNPDI shows a high correlation (r = +0.87, p < 0.01) with the previous WNPMI in summer for the concurrent
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1948-2009 period. | | | o o
FIG 5: Running correlation (31yr-window) between the JJA WNPDI and climatic pattern indices [(a) PDO, (b) El 05 08
Nifio Modoki, (c) El Nifio3 and (d) I0D] for different seasonal lags: -2 to 2 (DEF to DEF +1yr, respectively). 06 06
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