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Fig. 1 Distribution of land use types in 5 km buffer zone of Tongzhou Station in 1990 and 2013
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Table 1 Landscape indicator parameters at Tongzhou Station(5 km buffer)
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Fig. 2 Relation between temperature difference and six observation landscape

indicator parameters at Tongzhou Station
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Table 2 Correlations between landscape indicator parameters and temperature difference at 15 stations
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Table 3 Correlations of landscape indicator parameters to humidity at 15 stations
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Table 4 Correlations of landscape indicator parameters to the ratio of low wind at 15 stations
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Grade Evaluation of Detection Environment of Meteorological Stations in Beijing

Wang Chenggang Wei Xialu Yan Jiade Jin Lianji

(Nanjing University of Information Science & Technology/Key Laboratory for Aerosol-Cloud-Precipitation of
China Meteorological Administration, Nanjing 210044)

Abstract

With the rapid development of urbanization, meteorological station detection environment is constant-
ly changing. A large number of research results show that the impact of detecting environmental changes
on meteorological elements is very obvious, and the spatial representativeness of observations has strong
diversity characteristics. Therefore, it is necessary to establish a scientific and reasonable assessment
method for the spatial representativeness of observation sites.

Using Landsat satellite remote sensing data of 6 selected summers of 1990, 1994, 2000, 2005, 2011,
2013 and digital elevation data in 2009, the landscape indicator parameters around national surface weather
observatories in Beijing are calculated and statistical analysis are carried out with observations of national
surface meteorological stations. Results show that parameters, such as land use types, landscape indexes
around station, building height and sky view factor, etc. . can digitally denote the configuration informa-
tion of the meteorological detection environment.

The correlation between landscape indicator parameters and meteorological elements is analyzed. In
the study of landscape indicator parameters affecting temperature changes, three high-altitude stations
(Foyeding Station, Xiayunling Station and Shangdianzi Station) are used as climate background stations to
select advantages and disadvantages of existing indicators. The study shows that main factors which affect
the difference of temperature are urban area, water area, largest patch index, largest patch of urban area,
contagion index, mean fractal dimension and sky view factor. In the study of response of the landscape in-
dicator parameters to the absolute humidity, the correlation between the absolute humidity and the ob-
served landscape indicator parameters which pass the significance test shows that, among the landscape in-
dicator parameters, urban area, water area, largest patch index, largest patch of urban area, contagion in-
dex, mean fractal dimension and sky view factor have good relationship with humidity. But only three
landscape indicator parameters have good response correlation with small wind frequency, which are water
area, largest patch index and largest patch of urban area. Based on statistical results, a set of preliminary
methods for evaluating the detection environment are obtained according to the response intensity of land-
scape indicator parameters to each element. By classifying different stations and obtaining the effective in-
fluence range of site data, the landscape indicator assessment which can detect the environmental impact
degree may streamline the assessment.

This method is used to evaluate 15 national surface meteorological stations in Beijing. The impact of
the surrounding environment is lowest in Huairou Station, followed by Fangshan Station, Changping Sta-
tion, Miyun Station, Pinggu Station and Yanqing Station. There are two stations with the greatest envi-

ronmental impacts, namely Fengtai Station and Chaoyang Station.

Key words: national surface meteorological stations; detection environment; grade evaluation



