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- ARTICLE -

Interdecadal weakening of the relationship between summer North Atlantic
sea surface temperature anomalies and extreme high temperature days in
the Yangtze River basin

JIANG Yuanyuan,LI Zhongxian, NI Donghong,PENG Lixia

Key Laboratory of Meteorological Disaster of Ministry of Education ( KLME) /Collaborative Innovation Center on Forecast and Evaluation of Meteor-

ological Disasters ( CIC-FEMD) ,Nanjing University of Information Science and Technology ,Nanjing 210044 , China

Abstract The Yangtze River basin ( YRB) is a key region for the occurrence of extreme high temperatures
(EHT) ,which has significant impacts on both human society and ecosystems.The number of EHT days (EHTD)
in the YRB exhibits notable interannual variability. Using sea surface temperature ( SST) data from the Hadley
Center,daily maximum temperature datasets from CNOS. 1,and reanalysis data from the National Centers for En-
vironmental Prediction/National Center for Atmospheric Research (NCEP/NCAR) , this study investigates the re-
lationship between summer North Atlantic SST anomalies (SSTA) and EHTD in the YRB through singular value
decomposition (SVD) analysis.Results reveal that the first SVD mode demonstrates a strong relationship between
North Atlantic Dipole (NAD) pattern ( characterized by positive (negative) SSTAs in the midlatitude and nega-
tive (positive) SSTAS in the subtropical North Atlantic) and EHTD in the YRB,accounting for 63. 43% of the
total squared covariance.The correlation coefficient between the time series of the first SVD mode for NAD SSTA
and EHTD is 0. 51, statistically significant at the 99% confidence level. An interdecadal shift in the relationship
between NAD SSTA and EHTD in the YRB occurred in the late 1980s.From 1961—1988 ,NAD SSTA showed a
strong connection with EHTD in the YRB.However, after the late 1980s, this relationship weakened.Further anal-
ysis suggests that the interdecadal changes in the NAD SSTA-EHTD relationship are primarily driven by differ-
ences in atmospheric circulation anomalies over Eurasia,triggered by NAD SSTA.Before the late 1980s, positive
(negative) NAD SSTA induced an atmospheric teleconnection pattern extending from the North Atlantic to East
Asia in the middle and upper troposphere, featuring two positive ( negative) geopotential height anomaly centers
over the Ural Mountains and East Asia,and two negative ( positive) centers over Greenland and Lake Baikal.This
teleconnection pattern, linked to Rossby wave energy propagation,led to an anticyclone/cyclone circulation anom-
aly over East Asia,inducing anomalous descending/ascending motion over the YRB, which in turn provided fa-
vorable/unfavorable thermal conditions for EHT occurrences. The East Asian anticyclone/cyclone circulation a-
nomaly had a significant influence on EHTD in the YRB.However, after the late 1980s, the aforementioned tele-
connection pattern excited by NAD SSTA weakened, reducing the East Asian anticyclone/cyclone circulation a-
nomaly and weakening the NAD SSTA-EHTD relationship. The differences in atmospheric circulation anomalies
between the two periods are closely related to the reduced amplitude of NAD SSTA.The reasons behind these
weakening of NAD SSTA amplitude remain to be explored.These findings offer valuable insights for understand-
ing and predicting EHTD in the YRB.

Keywords extreme high temperature ; sea surface temperature; North Atlantic; Yangtze River basin;interannual

variation ;interdecadal weakening
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