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Abstract The relationship between the summer rainfall over Northeast China and the previous heat content anomaly in the
western Pacific warm pool (WPWP) and the way how heat content anomaly probably affects the precipitation in Northeast Chi-
na has been investigated by using the historical ocean temperature analysis data provided by Japan Meteorological Agency, the
NCEP/NCAR reanalysis data, the Hadley Centre sea surface temperature (SST) dataset and rainfall data. The results show
that there is a close negative correlationship between the summer rainfall over Northeast China and the previous heat content a-
nomaly in the WPWP, through which a good predictor, i. e. the 0 —200 m heat content averaged over October to November in
the key area (15.5° — 20. 5°N, 125.5° — 135. 5°E) of the WPWP, is found for the precipitation of the following summer in
Northeast China. The East Asia-Pacific (EAP) teleconnection stimulated by the previous heat content anomaly of the WPWP,
and the wave train propagating eastward along the Asian westerly jet stream in the upper level of the mid-latitude region may be
the main reason that influences the summer rainfall over Northeast China. When the 0 — 200 m heat content anomaly averaged
over the previous October to November in the key area is negative, the anomalous Philippine Sea anticyclone persists and EAP
teleconnection appears during the summertime, leading to the westward extending and enhancing of the western Pacific sub-
tropical high (WPSH) as well as the formation of the local anomalous cyclone over Northeast China and the Okhotsk blocking
high. Meanwhile there exists a teleconnection wave train propagating eastward along the Asian westerly jet stream in the upper
troposphere so that the local anomalous cyclone over Northeast China and WPSH near Japan can be enhanced, which is condu-
cive to more rain in Northeast China. Otherwise, the summer rainfall is suppressed.

Key words Summer rainfall over Northeast China, Western Pacific warm pool, Heat content. Western Pacific subtropical

high, Teleconnection
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Fig.1 Forth mode of the REOF analysis of the summer rainfall for 1951 — 2010

in eastern China ((a) spatial pattern, (b) the time series of the Rpc4 (bars), with

its linear trend (dashed line) and the 11 year running mean (curve), and (c)

one-point correlation of summer rainfall using the base

station Dandong. Shadings in (a) and (c¢) indicate loading values no less than

0.5 and the areas significant at the 98% confidence level, respectively)
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Fig. 2 Distributions of the monthly correlation coefficients between the Rpc4 (1951 —2010) and 0 — 200 m

heat content for the previous September to this February (a— )

(Contours indicate absolute values of correlation coefficients exceeding 0. 25 with an interval of 0. 05.

Dark (light) shadings indicate positive (negative) correlation areas that are significant at the 95% confidence level)
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Fig.3 Correlation coefficients between the Rpc4 (1951 —2010) and the heat content from sea surface to the

various water depths, 50 — 250 m sub-surface heat content and SST (from the previous January to this May)

in the key area (15.5°—20.5°N, 125.5°—135.5°E) (a), and monthly lead, contemporary and lag

self-correlations of the 0 —200 m heat content in the key area relative to November (1950 — 2009)

which is used as the base month marked by the vertical dashed line (b)
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for the warm pool and the Rpc4 (1951 — 2010, solid line)

(The abscissa is the corresponding year to the Rpc4)
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Fig.5 Composite 500 hPa geopotential height anomalies (unit; gpm) and 850 hPa wind
anomalies (unit; m/s) in the following summers of warm (a, ¢) and cold (b, d) years in the key area.
(a) (b) Geopotential height anomalies (thin contours) and composite contours of 5880 gpm

(thick dot-dashed lines) at 500 hPa, and (¢)(d) wind anomalies at 850 hPa
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Fig. 6 As in Fig. 5 but for vertically integrated moisture transport and its divergence
(unit; X107° kg/(m? * s)) (Vectors denote the vertically integrated moisture transport, and contours
indicate its divergence with an interval of 0. 5X 10 % kg/(m? « s) and the zero contour is omitted. The

areas within a solid circle indicate the divergence centers which influence directly the summer rainfall in Northeast China)
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Fig. 7

OLR anomalies of summer regressed upon the previous heat content index for the

warm pool (1978 —2009) (a) and composite differences of the meridional circulation (unit; m/s for

v and unit; 0.01 Pa/s for w) averaged over 115° — 145°E between the following

summers of warm and cold years in the key area (b) (The contour interval in (a) is 1.5 W/m?*

and the zero contour is omitted. Dark (light) shadings in (a) and (b) indicate the areas are significant

at the 95% (90%) confidence level for OLR and » anomalies, respectively)
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Fig. 8 Monthly horizontal wind (vector) and geopotential height (contour, unit: gpm)
anomalies at 500 hPa from November to the following August (a—j) regressed upon the
heat content index for the warm pool (Vectors and shadings indicate the areas are
significant at the 95% confidence level for horizontal and zonal wind anomalies, respectively.

The interval of contour is 5 gpm in (a) — (g) and 2.5 gpm in (h) — (j) . and the zero contour is omitted)
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Fig.9 Horizontal wind (vector, unit:m/s) and geopotential height (thin contour, unit:gpm) anomalies

at 200 hPa for summer regressed upon the previous heat content index for the warm pool

(Vectors and shadings indicate the areas are significant at the 95% confidence level for horizontal and

meridional wind anomalies, respectively. The interval of contour is 5 gpm and the zero contour is omitted.

The solid lines denote the location of the climatological westerly jet stream with the zonal wind exceeding 20 m/s)
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