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The variation of temperature in Guangdong-Hong Kong-Macao
Greater Bay Area in recent 60 years

LI Bai-he, GONG Jian-zhou™
(School of Geographical Sciences, Guangzhou University, Guangzhou 510006, China)

Abstract; The average temperature, average maximum temperature, average minimum temperature
extreme maximum temperature, and extreme minimum temperature in the Guangdong-Hong Kong-Ma-
cao Greater Bay Area from 1961 to 2018 are selected as the research objects, and the climate tenden-
cy rate method is used to express the interdecadal change trend and range of temperature ; The temper-
ature anomaly value and the temperature standard deviation are applied to identify the abnormal cli-
mate year; two mutation test methods ( Mann-Kendall method, sliding t test method) are used for tes-
ting the sudden changes of various temperature types to analyze the jump of temperature phenomenon.
The results show that; (1) For the past six decades, the temperature in the Guangdong-Hong Kong-Ma-
cao Greater Bay Area has been fluctuating within a short cycle. The temperature has generally shown
a weak upward trend and the evolution process has been relatively gentle. lts temperature increase
rate is significantly lower than that of China, Northwest China and the world. (2) The temperature in

the Bay Area presents a continuous alternation between cold and warm. The overall probability of a-
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nomalies in the past 58 years has been 8% —14% . Cold years have occurred in all the years except
2000s, and warm years have mostly occurred in the 1960s and 2010s. (3) The minimum temperature
has a sudden change in January 2002, the extreme minimum temperature has a sudden change in Jan-
uary 1981, the maximum temperature has a sudden change in July 1997, and the extreme minimum
temperature has a sudden change in July 1993. The other temperature types have no abrupt change af-
ter examination. The contribution of July to the overall temperature warming is more prominent. Prin-
cipal component analysis of various meteorological factors and measurement of the degree of variation
of climate factors show that the main influencing factors that cause temperature changes are air pres-
sure, relative humidity, and evaporation, which are also affected by wind speed during the coldest
month. The warm anomaly of temperature is affected by the abnormal warming of the tropical Pacific o-
cean surface and the transition of the East Asian monsoon and the South China Sea monsoon. In addi-
tion, the Siberian high pressure and changes in the atmospheric circulation state cause cold waves and
influence the temperature cold anomalies.

Key words: temperature change; climate anomaly ;mutation test methods; Mann-Kendall test; mov-

ing t-test
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Fig.1 Variations of air temperature in Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.6 The elevation map and temperature distribution of the Guangdong-Hong Kong-Macao Greater Bay Area
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