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Tab.1 The climatic index of extremes for sea surface temperature
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Fig. 1 Climatic status (1982-2011) distribution (left) of daily mean sea surface temperature in coastal China seas and

corresponding long-term (1982-2017) trends (right, the dots for stations with more than 90% significance)
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Fig. 2 Climatic status (1982-2011) distribution (left) of sea surface extreme temperature difference in the coastal China

seas and corresponding long-term (1982-2017) trends (right, the dots for stations with more than 90% significance)
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Fig. 4 Threshold statistics of the extremes (base period: 1982-2011) distribution (left) of sea surface extreme low tem-

perature in the coastal China seas and long-term (1982-2017) trends of the extremes intensity (right, the dots for stations

with more than 90% significance)
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Fig. 5

Climatic status (1982-2011) distribution (left) of annual mean (a) and maximum (b) consecutive days of sea sur-

face high temperature extremes in the coastal China seas and corresponding long-term (1982-2017) trends (right, the dots

for stations with more than 90% significance)
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face low temperature extremes in the coastal China seas and corresponding long-term (1982-2017) trends (right, the dots

for stations with more than 90% significance)
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Fig. 10 Schematic diagram on the climatic extremes of regional marine environmental factors and its impactions under global change
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Analysis on climate characteristics of sea surface temperature
extremes in coastal China seas

Qi Qinghua', Cai Rongshuo'

(1. Marine Environmental Management and Sustainable Development Research Center, Third Institute of Oceanography, Ministry of Natur-
al Resources, Xiamen 361005, China)

Abstract: Based on the daily reanalysis from 1982 to 2017, this paper focuses on the analysis of the extreme charac-
teristics, historical evolution, spatial pattern and possible impactions of sea surface temperature (SST) in coastal
China seas (CCS), and discusses the correlation with global change and regional climate variability. The SST in the
CCS overall increased significantly in recent more than 30 years, especially in the spring near the Changjiang River
Estuary and offshore areas south of it with the warming rate up to 0.2°C/(10 a). Nevertheless the response of
nearshore waters to the global warming hiatus is likely to be more pronounced. The extreme high (low) temperature
intensity is mainly enhanced (weakened), especially in spring (summer). The increase of extreme temperature differ-
ence in the nearshore area in spring can easily lead to frequent ecological disasters such as biological migration and
red tide. The consecutive days of extreme events in the northern sea areas are longer than in the south. The consecut-
ive days of extreme high temperature in the Yellow Sea and East China Sea increased significantly, which may have

a potential impact on fishery resources. Mostly due to the global warming hiatus, the consecutive days of extreme
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low temperature is also increased significantly. The cumulative frequency of extreme high temperature near the
Changjiang River Estuary, the Taiwan Strait and the northern part of the South China Sea (SCS) increased signific-
antly. In the future, extreme marine heat waves are likely increase continuously, which will have a greater impact
on the coral reefs in the SCS and so on. The cumulative frequency of extreme low temperature is mainly reduced.
The extreme low temperature along the Changjiang River Estuary and the southern nearshore sea areas increased
obviously in winter and spring, which may have some influence on mangrove. During the warm phase of the Pa-
cific decadal oscillation (PDO), the ENSO warm event is enhanced, which is likely to cause the frequent occur-
rence of extreme low temperature in the CCS. In addition, as the Arctic oscillation (AO) is in positive phase, the
cold air in the polar region is restricted to expand southward, and the frequency of extreme high temperature in the

CCS surface tends to increase, which enhances the disaster risk.

Key words: extreme climate events; marine heat wave; marine ecosystem; hazard inducing environment; regional climate

variability; global climate change



