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Abstract

In this paper, based on the data of daily average temperature in 1961~2019 from 276 national me-
teorological stations in surrounding Bohai Sea area, temporal-spatial evolution and change characte-
ristics of annual Temperature Concentration Index (TCI) in surrounding Bohai Sea area and its sub-
regions were analyzed using monthly temperature data. Additionally, the correlation between TCI
and geographical factors and large-scale circulation index was investigated. The results revealed
that the annual average TCI showed roughly zonal distribution pattern and gradually increased from
southern to northern in surrounding Bohai Sea area. All regions of TCI decreased significantly since
2000 and TCI in middle and southern Shandong, Southern Hebei was less than 12.5. The climate ten-
dency rate of annual average TCI was —0.156 (10a)-! and the decreasing trend passed the 0.05 signi-
ficance test and showed a significant decreasing trend. The decreasing trend of annual average TCI
of 91.3% of all stations was significant except insignificantly increasing trend of annual average TCI
in Chengde. Correlation coefficients between average TCI and altitude, latitude, and longitude were
0.638, 0.887, and 0.403, respectively, which passed the 0.05 significance level test and showed a sig-
nificant positive correlation.
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Figure 1. Topographic characteristics and spatial distribution of
used meteorological stations in surrounding Bohai Sea area
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Table 1. Indicative meaning of changes in Temperature Concentration Index (TCI)
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Figure 2. Spatial distribution of average TCI in surrounding Bohai Sea area during 1961~2019
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Figure 3. Annual variation of regional average TCI in surrounding Bohai Sea area (a), Jing-Jin-Ji (b), Liaoning (c), and
Shandong (d) during 1961~2019
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Figure 4. Spatial distribution of average TCI across different decades in surrounding Bohai Sea area during 1961~2019
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Figure 5. Spatial distribution of TCI climate tendency rate
in surrounding Bohai Sea area during 1961~2019
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Figure 6. Correlation between TCI and altitude (a), latitude
(b), and longitude (c) in surrounding Bohai Sea area during
1961~2019
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