doi:10. 11676/ qxxb2017. 044 % i

BEEFHFERMRBKIESHREKXFE
PR RRERERMEZEKR"

E OB OFERE FTHR® EHE
WANG Yue! GUAN Zhaoyong' FANG Lujun? WANG Wanting'

L R fE B LAY AR R FEUE W E LA LI E AR K E R BUE 5P b R Q15 oo SR 5 35 A2 A bR ARk
SEIG A T 210044

2. BUNT AR B 310051

1. Key Laboratory of Meteorological Disaster of Ministry of Education, Collaborative Innovation Center on Forecast and
Evaluation of Meteorological Disasters, International Joint Laboratory on Climate and Environment Change ., Nanjing
University of Information Science & Technology, Nanjing 210044, China

2. Hangzhou Meteorological Bureau . Hangzhou 310051, China

2016-11-11 Y 5 ,2017-04-10 it o],

EBLL EIRTT, JrRER . ERIEE. 2017, BRI QR DX B AR A5 R KT P R IR R BRI R R, R
i, 75(4) ;552-563
Wang Yue, Guan Zhaoyong, Fang Lujun, Wang Wanting. 2017. Relationship between the Maritime Continent climate anomalies

and equatorial central Pacific SSTA during boreal summer . Direct and indirect links. Acta Meteorologica Sinica . 75(4) :552-563

Abstract Using the monthly mean data from NCEP/NCAR Reanalysis, the NOAA precipitation data, and the sea surface
temperature from Hadley Center over the period of 1979 — 2015, we calculated the summer CP-type sea surface temperature a-
nomaly (SSTA) index by employing the EOF-regression method proposed by Kao in 2009. Based on this CP-type SSTA index,
we examined the relationship between CP-type ENSO and the Maritime Continent (MC) climate anomalies during boreal sum-
mer. Our results show that when positive CP-type SSTA occur in summer, there exist significantly negative (positive) precipi-
tation and temperature anomalies in the key region of MC (central Pacific). Meanwhile, large negative (positive) heating a-
nomalies are observed in the MC region, leading to descending (ascending) motions there. The anomalous diabatic heating oth-
er than latent heat release is also negative (positive) there, facilitating negative (positive) precipitation. The MC region and the
central Pacific are linked by the horizontal and vertical circulations. When the CP-type ENSO index is significantly positive, a
pair of cyclonic (anticyclone) circulations almost symmetrical about the equator are observed in the lower (upper) troposphere
between MC region and the Pacific, inducing weaker than normal divergence (convergence) in the eastern part of MC region
and stronger than normal divergence (convergence) in the western part of the region. Positive SSTAs in the equatorial central
Pacific and atmospheric cooling anomalies in the key region of MC induce the anomalous westerly to further intensify, which in
turn induces stronger warm SSTAs in central equatorial Pacific. This process can be explained by the Bjerknes mechanism and
facilitates anomalous anti-Walker circulation between MC and the equatorial central Pacific, which directly links the SSTA forc-
ing in equatorial central Pacific to climate anomalies in MC region. In the region between Peruvian coast and equatorial central
Pacific, an anomalous Walker circulation is observed, which can also be explained by the Bjerknes mechanism. On the other
hand, different to those direct connections mentioned above, MC and the central Pacific regions are linked indirectly by the ver-

tical circulation along curve paths in the lower and middle latitudes outside the equatorial zone. Those vertical circulations along
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arc/curve paths are not only related to anomalous local Hadley circulations, but also related to the Rossby wave patterns in the
tropical region and the quasi-stationary Rossby waves in the mid-latitudes. These results are helpful for better understanding
how the CP-type ENSO influences not only the climate anomalies in MC region, but also circulation anomalies outside the tropi-
cal region during boreal summer.
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Fig.1 Normalized time series of CP-type SSTA index (I¢p)

during boreal summer over the period of 1979 — 2015
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Fig.2 Time series (a) of summer I¢p (bars) and KMC regional mean precipitation anomalies for 1979 — 2015 (curve,
after the Ninol + 2 signal was removed), and the correlations of Iy with anomalous precipitation (b) and

anomalous temperature at 2 m above the earth surface (¢)

(Stippled areas in (b) and (c¢) indicate values significant at and above the 90% level of confidence using a t-test)
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Fig. 3 Correlations of Ip with anomalous apparent heat source (a),

the anomalous diabatic heating other than latent heat release (b)
for summer of 1979 — 2015

(Stippled areas are for values significant at and above the 95% level of

confidence using a t-test)
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Fig. 4 Mean composite differences in rotational (streamlines) and divergent (vectors) components of anomalous

winds at 850 hPa (a) and 200 hPa (b) between positive and negative Icp years

(Winds with both the u and v components above (below) 90% level of confidence using a t-test are

indicated by the thickest (thinnest) arrows whereas those with one of the « and v components

above 90% level of confidence are indicated by the medium arrows)
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(12.5°N, 120°E)
(25°N, 130°E)
(32.5°N, 140°E)
(37.5°N, 165°E)
(35°N, 180°)
(30°N, 167.5°W)
(20°N, 157.5°W)
(EQ, 152.5°W)

(5°S, 115°E)
(5°N, 125°E)
(17.5°N, 142.5°E)
(22.5°N, 160°E)
(18°N, 180°)
(10°N, 165°W)
(EQ., 152.5°W)

(5°S, 115°E)
(12.5°S, 130°E)
(17.5°S, 145°E)
(18.5°S, 160°E)

(16°S, 180

(12.5°S, 167.5°W)
(EQ., 152.5°W)

(5°S, 115°E)
(20°S, 120°E)
(30°S, 127.4°E)
(40°S, 140°E)
(42.5°S, 160°E)
(40°S, 180"
(32.5°S, 167.5°W)
(17.5°S, 157.5°W)
(EQ, 152.5°W)
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