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Impact of the Pacific-Japan Pattern on Indian summer monsoon rainfall

Introduction: On the interannual time scale, SST anomalies associated with the El Nifio-Southern Oscillation (ENSO) are the dominant forcing for the ISM variability in spite of the uncertainty in the stability of
the monsoon—ENSO teleconnections (Krishna Kumar et al. 1999, 2006; Lau and Nath 2000; Turner and Annamalai 2012). Many studies have addressed the teleconnections between ISM rainfall and ENSO.
Apart from ENSO, the dominant modes in the Pacific such as the Pacific Decadal Oscillation (PDO) and Interdecadal Pacific Oscillation (IPO) have considerable impact on ISM rainfall variability at various time
scales (Krishnan and Sugi 2003; Joshi and Kucharski 2016; Joseph et al. 2013; Malik et al. 2017). However, influence of the dominant mode In the low level circulation, namely the Pacific-Japan (PJ) pattern
(Nitta 1987), over the western North Pacific (WNP; equator to 60°N) on ISM rainfall is not explored. The PJ pattern features a meridional dipole structure in lower tropospheric circulation and precipitation
anomalies with the tropical and midlatitude WNP lobes (Nitta 1987; Kosaka and Nakamura 2006), and provides a crucial link between the tropics and midlatitudes. The positive PJ pattern features anticyclonic
(cyclonic) surface anomalies with drier and hotter (wetter and cooler) summer in the tropical (midlatitude) WNP (e.g., Huang and Sun 1992; Kubota et al. 2016). This paper discusses the impact of the Pacific-

Japan (PJ) pattern on Indian summer monsoon (ISM) rainfall and its possible physical linkages through coupled and uncoupled pathways.
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Data: Monthly atmospheric data such as wind at different pressure levels |
and mean sea level pressure (MSLP) for the period of 1979-2015 are | gqgen

obtained from the European Centre for Medium-Range Weather
Forecasts (ECMWF) Re-Analysis data set (ERA-Interim; Dee et al. 2011) | 10°N -
Tropospheric temperature is defined as mean temperature between 850 .
and 200 hPa. Precipitation data from Climate Prediction Center (CPC) 0° -
Merged Analysis of Precipitation (CMAP; Xie and Arkin 1997) and the
latest version of Hadley Centre Sea Ice and SST (HadISST; Rayner et| 10°S
al. 2003) data sets are utilized in the present study.
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Schematic diagram that shows pathways associated with the impact of the
PJ pattern on ISM rainfall. Red (blue) ellipse indicates anomalous
anticyclone (cyclonic) circulation over the tropical (midlatitude) WNP and
vectors represent broad low level circulation associated with PJ pattern.

Thick red (blue) arrow represents westward extension of warm (cold)
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In the ensemble mean of CTL are calculated with respect to 1985 — 2014 climatology.

Spatial pattern of JJA precipitation (mm/day) and 850 hPa wind (m/s) anomalies

» EXP is similar to CTL but tropical WNP convection is suppressed by imposing strong for (a) CTL run in 1990, (b) EXP run and (c) their difference (EXP minus CTL). G. Srinivas; J S. Chowdary; Yu Kosaka; C. Gnanaseelan;
negative SST anomalies (varying between -1 to -2°C) over the tropical WNP region to : — Ana.n.t Parekh; K.V.S.R. Prasad (2018) " Influence OT the
The present study shows a robust inter-basin influence of the PJ| |Pacific-Japan Pattern on Indian summer monsoon rainfall.

explore the coupled processes associated with the PJ influence on ISM. Corresponding

o | | | | | o pattern. In particular, NIO SST warming due to easterly wind anomalies| [Journal of Climate, DOI: 10.1175/JCLI-D-17-0408.1, in Press.
anomalies in EXP run with respect to climatology display a PJ-like pattern in precipitation associated with the PJ pattern could contribute to increased rainfall in

but with widespread negative values over the WNP . the former region including parts of the Indian subcontinent.
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