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Table 1  Results of Mann-Kendall trend and mutation test for climate change in Tianjin
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Fig.2 Wavelet analysis for temperature, precipitation,, and sunshine hours changes in Tianjin during 1960—2009
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Fig.3 Average annual temperatures and temperature difference
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Fig.4 Annual precipitations and precipitation difference between urban and suburban area in Tianjin during 1960—2009
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Fig.5 Sunshine hours and sunshine hours difference between urban and suburban area in Tianjin during 1960—2009
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Fig.6 Relationships between temperature , sunshine hours and urbanization indicators in Tianjin
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Climate change characteristics of Tianjin and
its relationship to urbanization
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2 School of Environmental Science & Engineering, Nanjing University of Information Science & Technology,Nanjing 210044
3 Meteorological Observation Centre,China Meteorological Administration, Beijing 100081

Abstract Based on meteorological data of recent 50 years at meteorological stations in Tianjin region,and emplo-
ying methods of regression analysis, moving average ,the Morlet wavelet transform and the Mann-Kendall test, this
paper studied into annual changes of climate elements in Tianjin. The indicators for urban development, including
GDP, the percentage of urban population,the income differences between urban and rural residents,and total fixed
assets investment, were also considered for trend fitting and correlation analysis to the relation for nearly 30 years of
each climate element. The results show that Tianjin has an average annual temperature increase of 0. 35 °C/ (10 a)
in past 50 years with a significant upward trend , while the decreasing trend for annual precipitation is not obvious,
yet the time series cycle vibration is evident. Sunshine hours showed a very significant downward trend. 1980s to
early 1990s is the jumping point of air temperature ,sunshine hours , temperature and sunshine hours differences be-
tween urban and suburban area for Tianjin region. There is a significant correlation between all the indicators for ur-
ban development and the temperature and sunshine hours,which means that all the indicators are closely related to
the development of heat island and dark island effect in Tianjin.
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