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Impact of Kuroshio SST on First Frost Dates in Northern China

YANG Mingzhu CHEN Lijuan SONG Wenling

Laboratory for Climate Studies of CMA, National Climate Centre, Beijing 100081

Abstract: The relationship between Kuroshio sea surface temperature index (KuSSTI) and the first frost
dates (FFDs) in northern China are analyzed on the basis of observation data and reanalysis data. The re-
sults show that the monthly KuSSTIs of respective months of summer and early autumn have significant
impacts on FFDs in northern China. The warmer (cooler) the Kuroshio SSTs are, the later (earlier) FFDs
in North China, Huang-Huai Region, northern Hetao Region, middle and northeastern Inner Mongolia
and the region around the Bohai Sea are. Further analysis indicates that the warm (cold) Kuroshio SST
anomalies significantly influence the general circulation from northern China, Japan Sea to north Pacific,
increasing (decreasing) the 500 hPa geopotential height and weakening (strengthening) the East Asia
trough. The lower level wind anomaly shows southeast (northwest) direction over North China and
Huang-Huai Region, weakening (strengthening) the cold wave from the north, so that the FFDs in North
China and Huang-Huai Region come later (earlier) than normal.
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Fig. 1 Distribution of representative
observation stations for the analysis of

the first frost dates in northern China
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Fig. 2 The first frost dates averaged from 1981 to 2010 (a), and the differences of average values
from 1981 to 2010 and from 1971 to 2000 (unit: d)
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for the first frost dates of northern China
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with first frost dates in northern China

(The shaded areas from light to dark denote significant level exceeding 0.1, 0.05, 0.01 and 0. 001 respectively)
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Table 1 Self correlations of monthly KuSSTI from May to December during 1961 —2011
A 5 6 7 8 9 10 11 12
5 1 0.632 0. 450 0. 449 0.470 0. 458 0.437 0.443
6 1 0.758 0.545 0.419 0.459 0.471 0.523
7 1 0.677 0.499 0.432 0.327 0.370
8 1 0. 642 0.476 0.376 0.293
9 1 0.712 0.548 0.376
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Bold numbers denote correlations exceeding 0. 001 significanl level test
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Table 2 Self correlations of monthly Hsy, (30°—45°N,120°—160°E) from May to December during 1961 —2011

H 4y 5 6 7 8 9 10 11 12
5 1 0. 186 —0.004 0.012 0.094 0.301 —0.003 0.077
6 1 0. 380 0.143 0. 400 0.411 0.304 0.239
7 1 0. 240 0.222 0.207 —0.076 —0.035
8 1 0.410 0. 357 —0.051 —0.212
9 1 0641 0.213 0.012
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Same as Table 1, but for 0. 05
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