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Background

The term ‘monsoon’ stems from seasonal variations in winds.

East Asian monsoon is one of the most active components in
the global climate system and has substantial social and economic influences.

Given this importance, it is necessary to quantify the strength of the monsoon.

And MaNy Monsoon indices have been proposed based on
different variables at different levels.

Even if the world class model has POOF skills in prediction of the monsoon
rainfall, using concise and meaningful indices to characterize monsoon variability can

aid the capability of numerical model in reproducing monsoon variability.

The climate indices including monsoons and ENSO calculated from
GloSeab Hindcast data are evaluated and applied to the monthly forecast.
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Western North Pacific Subtropical High
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Subtropical High predictability establishes a promising
way for monsoon and tropical storm predictions
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Monsoon rainfall and tropical storms (TSs) impose great impacts
on society, yet their seasonal predictions are far from successful.
The western Pacific Subtropical High (WPSH) is a prime drculation
system affecting East Asian summer monsoon (EASM) and west-
ern North Pacific TS activities, but the sources of its variability
and predictability have not been established. Here we show that
the WPSH variation faithfully represents fluctuations of EASM
strength (r = -0.92), the total TS days over the subtropical western
North Pacific (r = -0.81), and the total number of TSs impacting
East Asian coasts (r = -0.76) during 1979-2009. Our numerical ex-
periment results establish that the WPSH variation is primarily
controlled by central Pacific cooling, and a positive atmo-
sphere-ocean feedback between the WPSH and the Indo-Padfic
warm pool oceans. With a physically based empirical model and
the state-af-the-art dvnamical moadels. we demanstrate that the
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WPSH Index Indicative of the EASM and WNP TS Variability

Although the general connection between the WPSH and EASM/
WNP TS has been recognized for decades, quantitative relation-
ships between them have not firmly established. This problem is in
part due to the fact that a variety of interrelated WPSH indices
(18-20) and EASM indices (21) has been used to depict their
respective variations, which makes it extremely difficult to as-
certain a clear qualitative linkage between them. To make prog-

d for review August 22, 2012)

ress, here we propose 10 measure the ntensity ol WESH by
a single objective index defined by boreal summer (June-July-
August; JJA) mean 850 hPa geopotential height (H850) anomaly
averaged over the maximum interannual variability center (15°N-
25°N, 115°E-150°E) (Fig. S34). The EASM intensity can be ob-

jectively measured by the leading principal component of the
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WNPSH [Aug. 1991~2010] 20180507/+3mon
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WNPSH [Aug. 2018]
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Western North Pacific Summer Monsoon

(Wang and Fan, 1999)
|
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Choice of South Asian Summer
Monsoon Indices*

Bin Wang and Zhen Fan
Department of Meteorology, University of Hawaii at Manoa, Honolulu, Hawaii 40N —

ABSTRACT

In the south Asian region, two of the major precipitation maxima associated with areas of intensive convective ac-
tivity are located near the Bay of Bengal and in the vicinity of the Philippines. The variations of monthly mean outgoing
longwave radiation in the two regions are poorly correlated, particularly in the decade of 1980s. The enhanced convec-
tion over the Bay of Bengal and Indian subcontinents is coupled with reinforced monsoon circulation west of 80°E over

India, the western Indian Ocean, and the tropical northern Africa. In contrast, the enhanced convection in the vicinity of
the Philippines corresponds to intensified monsoon circulation primarily east of 80°E over southeast Asia including the
Indochina peninsula, South China Sca, Philippine Sea, and the Maritime Continent. To better reflect regional monsoon
characteristics, two convection indices (or associated circulation indices that are dynamically coherent with the convec-
tion indices) are suggested to measure the variability of the Indian summer monsoon (ISM) and the southeast Asian
summer monsoon, respectively. 0
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WNPSM [Jun. 1991~2010]
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WNPSM [Jun. 2018] 20180514/+1mon
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-
East Asian Summer Monsoon

(Zhao et al., 2015)

A New Upper-Level Circulation Index for the East Asian Summer
Monsoon Variability
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EASM [JU'. 1991~2010] 20180625/+1Tmon
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EASM [Jul. 2018]
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EASM [Dec. 1991~2010]

20171113/+1Tmon
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EASM [Dec. 2017] 20171113/+1mon
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/ ENSO index(NI
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ENSO index(NINO3.4) [Nov. 2017]
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/ ENSO index(NINO3.4) [Nov. 1991~2010]
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ENSO index(NINO3.4) [Nov. 2017]
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ENSO index(NINO3.4) [Sep. 1991~2010]
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ENSO index(NINO3.4) [Sep. 2018]
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The Climate indices were calculated from GloSea5 data and investigated
the influences on temperature and precipitation over Korea.
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