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Influence of Spring North Atlantic Sea Surface Temperature on Summer
Temperature Variability in Northeast China

LI Yunxiao', HUA Wei'*?, YANG Yidian*
(1. College of Atmospheric Sciences,Chengdu University of Information Technology, Chengdu, 610225, China;2. Plateau Atmosphere
and Environment Key Laboratory of Sichuan Province, Chengdu, 610225, China; 3. Meteorological Disaster Prediction and Warning Engi-
neering Laboratory of Sichuan Province, Chengdu, 610225, China;4. Xi’ an Meteorological Bureau, Xi’ an, 710016, China)

Abstract : To investigate the influence of the North Atlantic Ocean in spring on the summer temperature in Northeast Chi-
na and the possible mechanisms involved,an analysis was conducted based on the 1961-2020 CNOS5. 1 high-resolution
grid temperature data, ERAS atmospheric reanalysis data,and NOAA reconstructed sea surface temperature data. Statisti-
cal diagnostic methods including empirical orthogonal decomposition, regression analysis, and correlation analysis were
used to examine their relationship. The results indicate: (1) Spring North Atlantic sea surface temperature exhibits a tri-
polar pattern, with a significant “negative-positive-negative” distribution from south to north. The negative centers are lo-
cated in the northern North Atlantic and low-latitude areas, while the positive center is in the western mid-latitude North
Atlantic. This pattern exhibits interannual and decadal variability, characterized by a “negative-positive-negative-posi-
tive” variation. (2) Summer temperature in Northeast China show an overall warming trend, with decadal variability
characterized by a “negative-positive-negative” pattern from the 1980s to the present. (3) In northern Inner Mongolia,
western Heilongjiang, and parts of western Jilin,there is a significant negative correlation between spring North Atlantic
sea surface temperature and summer temperatures. Additionally, spring North Atlantic sea surface temperatures have a no-
ticeable impact on extremely high and low summer temperatures in these regions. (4 ) Spring North Atlantic sea surface
temperature influences the atmospheric circulation in the mid to upper troposphere by exciting Rossby waves down-
stream. This leads to overall positive vorticity advection in the upper troposphere over Northeast China, upward motion
predominating , deepening of the East Asian upper-level trough,and cyclonic circulation in the mid to lower troposphere.
This is conducive to maintaining cloudy and rainy weather,resulting in lower summer temperatures in Northeast China.

Keywords : climate change ; North Atlantic sea surface temperature ;summer temperature ; temporal and spatial variation ;

influence mechanism



