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Introduction 
Anthropogenic activity combined with technological advancement 
has accelerated the change of Earth’s natural land cover. Owen et 
al. 14 states that social, economic and political forcing mechanisms 
have resulted in expanded urbanization and massive migration of 
people from rural to urban areas. Current transformations of 
ecosystems and landscapes by human activities are probably the 
largest source of global change on Earth 9, 17. Human settlements 
modify the materials, the structure and the energy balance of the 
surface of the Earth and the composition of the atmosphere 
compared with the surrounding ‘natural’ terrains. The damages 
on the natural and built-up environments, caused by the 
speculative use of urban spaces, have been taking their most 
serious form. From the climatic point of view, they have been 
harmful to the cities and their residents, such as excessive heat 
storage and high concentration of air pollution1, 5. Land use 
intensification has led to rapid changes in communities of plants 
and animals, which in turn affects ecosystem services and 
ultimately human well-being 21. Land use change has a number of 
effects on the urban climate, which drive urban climate change at 
large scales or microenvironment. Increased impervious surface 
area can lead to reduced infiltration and increased surface 
temperature. The increased urban growth can affect climate. 

The most prominent characteristic of urban climate is the urban 

heat island phenomenon, in which the urban temperature is higher 
than its rural surroundings15 . In some regions, the urban heat 
island effect (UHIE) can create an area of elevated air temperature 
5-8°C greater than in the city when compared to the air temperatures 
in its surrounding rural areas 10, 16. Many factors contribute to the 
urban heat island effect, including intense human activity and 
traffic that release heat and pollutants. In order to prevent these 
damages and create optimum bioclimatic conditions, the urban 
climate, urban microenvironment, the urban heat island and urban 
drought are studied to gain knowledge of numerous secondary 
effects of the excessive urbanization and also because of very 
practical needs of town planning 18, 23. 

Many studies of the urban climate 6  have been conducted for 
over 150 years; as long ago as that it was observed in big cities of 
temperate latitudes. Since then, much research has been done on 
various interesting and practical aspects of urban climatic 
phenomena by means of different measurement tools and 
methodology. Giridharan et al. 4  also clearly demonstrated the 
UHI features.  Xiao et al. 24 and  Fehrenbach et al. 3  mainly paid 
attention to the spatial and temporal distribution, cause and effect; 
as well as prediction model of the urban climate, the UHI and air 
pollution, but failed to take climatic considerations of urban design 
and urban land use into account. Therefore, data provided by 
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climate researchers have a low impact on the urban planning process 
and do not always meet the demands of urban planners and 
architects. While rapid changes in microclimate generated by 
different urban land cover inuence the comfort and health of the 
inhabitants as well as energy consumption and environment 
quality, it is important to understand the causes of air temperature 
and humidity variation in different land use areas and different 
underlying surface. 

Hoyano and Ilno 7 and Tanimoto et al. 22 measured the 
temperature distribution on the exterior of a single building and 
over two representative buildings having different construction 
characteristics both in summer and winter. Comprehensive analysis 
of various urban objects over a 24 hours period on a selected 
urban area of central city was also conducted using an infrared 
video radiometer 2. However, these studies were confronted with 
problems of spatial and temporal data substitution due to the lack 
of a long data record and poor spatial sites. High temporal and 
spatial resolution and the use of concurrent ground truth data are 
necessary for accurate measurement 19. From a climatological 
perspective, the UHI and its negative environmental inuence are 
also pronounced during the hot season. Experiments on diurnal 
range basis during a calm winter day demonstrated the most 
pronounced radiant temperature differences between diverse urban 
coverage at microscale level. However, few field experiments were 
carried out in the hot season and cold winter; therefore, it is 
important to carry out simultaneous field experiments at different 
sites for monitoring the microenvironment pattern of the urban 
land cover more accurately. 

In order to discuss above important issue, this paper examines 
the effects of four different types of urban land cover on air 
temperature and humidity variations between daytime, different 
months and different weather situations at five types of urban 
land use in Beijing, China, from 2007 to 2008. We presumed that 
there would be a most representative type of ground cover at 
each observation site. Based on the detailed analysis of the 
variation of these samples of data measured from the sites, this 
most representative type of ground cover would be classified. 

This paper covered the following aspects: 
1. An analysis of the air temperature and relative humidity difference 
    from different types of land use. 
2. An analysis of the temperature and relative humidity difference 
    from different types of land use between urban and rural. 
3. An analysis of the air temperature and relative humidity 
    differences from different types of ground cover and space. 
4. A comprehensive and concise understanding of the deviation 
     of the air temperature and humidity in temporal and spatial 
     distribution. 
5. A discussion of the application of these results in urban planning 
    and manages. 

This study was carried out in one of the big cities in the east- 
northern part of China. Therefore, its aim was to prove the effect 
of time and spatial distribution of different land use and landscape 
surface on urban air temperature and humidity in the city. 
Temperature and relative humidity data were obtained from 2007 
to 2008 by field observation. 

 Materials and Methods 
Study site: Topographically, Beijing is high in the northwest and 
low in the southeast. It is surrounded with mountains in the west, 

north and northeast. The rivers running through include Yongding 
river, Chaobaihe river, Beiyun canal, Juma river and so on; many 
of which rise in the northwest mountains pass through the 
mountain ridges in the west, north and northwest and the plains 
in the southeast and, finally enter Bohai Sea separately. The wind 
normally blows to the southeast. 

Beijing is in the warm temperate zone with half moist climate; 
the four seasons are distinct, spring and autumn are short while 
winter and summer are long. The annual mean temperature is 13°C. 
Weather is cold in January with the average temperature of -3.7°C 
and hot in July with the average temperature of 25.2°C. The mean 
annual precipitation is 507.7 mm. Frost-free period is 189 days. 
The area of Beijing is 16,807.8 km2 including 10,417.5 km2 of 
mountain area, accounting for 62% of the total area of Beijing. 
The plain area is 6,390.3 km2, accounting for 38% of the total area. 
There are 12 districts and 6 counties in Beijing. Our empirical 
material is drawn from Beijing City where urban parks or open 
space are found. 

Study time and site design: Beijing, which covers approximately 
16,800 km2 and has a total population of more than 13 million, is 
the political capital of China. Over the past two decades, it has 
undergone intense urbanization that has seriously impacted the 
urban thermal environment. According to Song and Zhang 20, 
heat island effects in Beijing have been very evident since 1961, 
when the average daily temperature in the city was 4.6°C higher 
than that in the suburbs. Our study area, which includes the whole 
of the central urban district, three near suburban districts and 
nine urban districts; covers 4084.3 km2 (24.3%) of the greater Beijing 
Municipality area. Beijing’s development pattern is a typical 
concentric expansion, showing a ring shaped pattern as you move 
from the inner city to the outskirts. In order to reveal the spatial 
configuration of urbanization, we divided the study area into five 
land use-based parts and four spaces on the location of the urban 
district (Fig.1). 

We may consider that the urban area is influenced by a number 
of factors which complement each other in overall thermal 
behaviour: physical characteristics of the various urban elements, 
the air temperature, the relative humidity, surface geometry and 
colour and the weather conditions. This paper describes the diurnal 
thermal behaviour of the five types of urban land use both in 
spatial and temporal series. 

 
 

Figure 1 The location of the observation sites and the major road of Beijing
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Figure 1. The location of the observation sites and the major road of 
Beijing. 
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Observation methods: Temperature and relative humidity were 
taken during the cold period from December 2007 to August 2008. 
The daily minimum and maximum temperature and relative humidity 
were measured from 8 a.m. to 6 p.m. The observation days, selected 
to study urban environment and the heat island, were chosen to 
represent a sunny weather conditions except cloudy and snow 
days. Calm conditions prevailed during all of the diurnal of the 
experiment. Because of the need to obtain data of high spatial and 
temporal resolution, our limited budget and manpower were taken 
into account since we were only able to collect 10 h samples of 
data on nine occasions: three times in December, three in January 
and three in February. 

Observations were conducted simultaneously on fixed sites, 
indicated by different signs in Fig.1, consisting of two urban 
commercial centres (Xidan), urban residential districts 
(Mudanyan), one green space (Chaoyang Park) and one urban 
water area (Kunming Lake) as well as three rural areas (Wenquan). 
The background of the commercial site is the dense buildings and 
heavy traffic vehicles and population, and the rural area, which is 
farmland, is separated from the major city. Then, at each site, we 
selected built-up, lawn, water area and bare concrete as four sample 
points to collect samples of microclimate data. For the similarity 
between the observation sites and the sample points in landscape, 
we defined the four observation sites as mesoscale land cover 
and the four sample points as microscale land cover. Since it was 
fieldwork, the areas of the five types of land cover cannot be 
defined unanimously at two scales. We only estimate land cover 
type by its area of matrix >60% obviously, and the least area of the 
microscale land cover 1680 m2 can be considered as the microscale 
in the landscape study and microclimatic research 13, 18, 21. Using 
hygrothermographs (TESTO), which were calibrated, checked and 
compared before and after the experiment under the same 
conditions, we measured each half hour the microclimatic indices 
of temperatures and relative humidity at 1.5 m height in the middle 
of the microscale sample points from 8 a.m. to 6 p.m. of the day. 

Data analysis: Comparison of the sites air temperatures to that of 
a single outside reference point such as a nearby meteorological 
station would lead to wrong conclusions without simultaneous 
measured data, even when the comparison is done for days of 
measurements at a single site 15. The air temperature inside the site 
usually depends on the shading intensity of a partial shaded area, 
on the thermal properties of the soil and on the air temperature of 
its immediate background. The latter varies among different urban 
sites due to factors affecting the air temperature such as vegetation, 
built-up geometry, topography, traffic density and other 
anthropogenic heat-release factors. Therefore, simultaneous 
observations were applied in the present study during a cold 
winter on selected fixed observational sites where green areas 
with trees, lawn, water areas and bare terrain were chosen to 
represent sample points and microscale land cover. A comparison 
was conducted as shown in the following steps to get more reliable 
and accurate calculation and to test our hypothesis: 
1. To compare the difference of the air temperature among the 
     sample points at each site, we select the warmest one as the 
      reference point. In our case it refers to the bare concrete cover. 
2. To compare the difference of the air temperature among the four 
     observation sites, we also select the warmest one as the 
      reference site. The city center is the most ideal reference in our 

     case. 
3. While to compare the deviation of the air temperature in temporal 
      and spatial series at each site, we select the average of the four 
      sample points as the reference ‘point’ in spatial series, and the 
     average of the 24 hours air temperatures in temporal series. 

The temporal and spatial data centralization and normalization 
are conducted by the following equations, respectively: 

(1) 

(2) 

(3) 

Equation  1 is  j type of urban landscape surface region i at the 
time of observation of temperature and humidity, roads, green 
spaces, water bodies and the building space of four surface i 
related to  the average temperature and humidity. In Equation 2  j 
type of landscape is the region’s average surface temperature and 
humidity. Equation 3 is used after the center of the matrix 
transformation can be obtained of the observation points of 
temperature and humidity range of spatial and temporal variability 
of day. 

To emphasize the significant change in thermal behaviour, the 
target of our research focuses on the temperature and humidity 
differences of various urban land cover at different scales. 

Results 
Air temperature and humidity variation among the five types of 
land use at microscale: The commercial district (Xidan) and 
residential district (Mudanyuan), urban green space (Chaoyang 
Park) and water area (Kunming Lake) are located in centre of Beijing 
City (Fig. 1), where dense population and heavy traffic, concrete 
buildings, pavements and skyscrapers considered as the site 
environment are found. For daytime (from 8:00 h to 18:00 h) the 
thermal peak of air temperature and relative humidity on the five 
types land use, during the cold winter and hot summer, occurred 
at 14:00 h (Fig. 2 a-b). The average temperature of the five districts 
is different. When the daytime average temperature was above 
0°C, the temperature of commercial district is higher. The highest 
temperature was 7.49°C on December, 9.57°C on February, 36.5°C 
in July and 35.4 °C in August. The temperature of green space in 
winter and water area in summer was lower. However, when the 
daytime average temperature is below 0°C at 8 a.m. in winter, the 
commercial and residential areas were warmer; but the green space 
was colder at the same time. The relative humidity of rural in winter 
was higher than in other sites but it was higher in water area in 
summer. The residential district environment is composed with 
dense buildings; however, the observation height of hydrothermal 
graph is 1.5 m. Tall buildings shut the sun light out of the 
observation spot and, consequently, thermal environment of the 
male and female face of building was different. The daytime average 
relative humidity in December (38.7%) and February (18.4%) of 
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the rural was higher than during winter in the urban water area of 
other districts. The commercial and residential districts’ relative 
humidity were lower. These two sites take on the same characters 
that are dense population, concrete buildings, pavements and 
skyscrapers. So, these two sites were considered as urban dry 
source area. 

To compare the difference of the air temperature and relative 
humidity in the five sites, we calculate the average air temperature 
and humidity of the five types of ground cover to represent one 
of the observation sites, namely site-specific effect 10. The mean 
value of the 10 hours air temperature and relative humidity at the 
five observation sites showed that the commercial centre of the 
city was the warmest area during the winter and summer period. 
The water area site and the rural site were cooler than other sites 
(Fig. 2 b). The water area was the wettish site; the rural and green 
space as well as the commercial centre were  most dry within the 
five sites and the residential site. A bigger difference between the 
relative humidity change curve was shown, but it was not seen in 
the temperature. 

Temperature and humidity variation between the urban and the 
suburb: Compared with the rural site (Wenquan Village), the results 
in detail showed that the largest temperature difference occurred 
in the urban commercial centre (Xidan commercial street); it was 
6.33°C at 18:00 h on December 8th, while the largest temperature 

difference in the residential area was 5.86°C at the same 
time. The largest one in urban green space (Chaoyang 
Park) was 3.38°C at that time and the largest one in water 
area (Kunming Lake) was 3.78°C at the same time and 
the same day. Table 1 shows that this day was calm and 
sunny with wind speed of 3.3 m/s and less cloudy; 
therefore, it was suitable for monitoring the UHI effect. 
As in the past studies, the heat island effect which was 
shown by the temperature difference between the city 
centre and the surrounding areas increased during the 
night time 3. In the 10 hours observation of daytime, the 
largest temperature difference occurred at 18:00 h in winter 
and summer; so it was in complete agreement with the 
early study. Besides at 18:00 h, the second largest 
temperature difference occurred at 8:00 h in every month 
that was observed. The lowest temperature difference 
occurred in urban green space and water area; it was all 
-1.74°C, respectively, at 12:00 h on 8th June  and 14:00 h 
on 3rd August. The urban centre temperature was higher 
than that of the rural at most time, but for the urban 
green space and water area (Fig. 1), the temperature 
difference decreased during 10:00-16:00 h, especially for 
Kunming Lake in summer time where the temperature 
was lower than in rural site in every observed time. This 
is perhaps due to the evaporation of large water area 
close to the city centre and north-westward mountainous 
area; besides this is to radiant intensity in open rural site 
during the noontime. 

The rural site was taken as reference point, but the 
calculation method is contrary to the temperature 
difference. The results showed that the largest relative 
humidity difference occurred at 8:00 h on 8th December; 
it was 24.4% in commercial centre, 25.9% in residential 
site, 20.2% in green space and 11.43% in water area. The 

higher relative humidity difference occurred at 8:00 h and 18:00 h 
in the daytime, it was low in the noontime. The humidity difference 
of residential and commercial site was high in almost every time; it 
is lower in water area, which shows that the relative humidity in 
commercial and residential areas is lower in the five observation 
sites. The relative humidity in water area was higher in every time 
except for 8:00 h and 18:00 h on 8th December and 16th February 
(Fig. 3 a-b). The largest humidity difference in water area was - 
9.06% at 10:00 h on 5th January  and -6.2% at 12:00h on 8th June; 
this fact shows that the relative humidity was higher in rural site. 
This is perhaps due to the evaporation of large water area and 
plant of green space. However, the relative humidity was lower 
than rural site in commercial and residential areas; which is perhaps 
due to the effect of human act, such as excessive heat storage and 

Temperature Dates 

Max Min 

Wind speed 

(m/s) 

Weather 

condition 

8th December 7 -2 2.8 Sunny 

5th January 5 -5 3.3 Sunny 

16th February 6 -6 2.4 Sunny 

8th June  32 20 1.0 Sunny 

6th July 33 22 0.7 Sunny 

3rd August 34 24 0.5 Sunny 

Table 1. The weather condition of the observation days 
during cold period from December to February. 

Figure 2. The diurnal changes of the temperature and relative humidity at 
the five observation sites. 
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high concentration of air pollution, the excessive urbanization, 
ground cover and buildings. 

Spatial and temporal distribution of air temperature and 
humidity variation: The Xidan commercial street is located in the 
commercial centre of Beijing City (Fig. 1) where lot of people, 
heavy traffic, concrete buildings and pavements as well as 
skyscrapers considered as the site environment is found. For daily 
behaviour of air temperatures in the four types of space during 
the hot summer, the thermal peaks and the humid valleys both 
occurred at 2 p.m., the humid peaks and the thermal valleys both 
occurred at 8 a.m. The urban centre Xidan business district 
observation results indicated that nearby the cement or the tar 
surface, the green space (lawn) or the building on different ground 
cover and under pad surface as well as the spatial temperature 
and the humidity diurnal variation difference is obvious in  daytime 
period (8:00-18:00 h), the humidity presents the tendency as 
roads<built-up<green space (lawn). 

Took the road as a comparison; on each ground cover, the 
spatial and temporal of temperature and humidity difference was 
compared (Fig. 4 a). The highest temperature difference on green 
space in winter and summer is 3.2°C on January 5th and 12.7°C on 
3rd August with the highest humidity difference of 2.1%. The 
relative humidity of green space was not obviously higher than 
road both in winter and in summer. The highest temperature 
difference beside the buildings was 12.8°C on 3rd August with the 

highest humidity difference of 4.58%. This is perhaps due to the 
road ventilated well, but the green space is close to the buildings 
and was affected by the radiant energy of it, the area of green land 
is too small compared to the pave and built-up area. So, road 
microenvironment means higher temperature and lower humidity 
than other space in residential area. Green space effect is obvious. 

The residential area is located near the third circle of Beijing 
City where dense population, concrete buildings and pavements 
as well as skyscrapers are found. The highest temperature and 
humidity difference on green space is -5.9°C and 10.9% at 10:00 h 
on July 6th; the highest temperature and humidity difference beside 
the building is -3.9°C at 14:00 h and 4.8% at 16:00 h on the same 
day. The highest temperature and humidity difference near the 
water body is -5.0°C at 10:00 h and 4.5% at 12:00 h on the same 
date. It shows that the green space, water body and building 
temperature is lower and humidity higher than that of road in 
residential area (Fig. 4 b). The observation points suffered from 
the shadow of buildings at sunrise and at sunset. 

The urban green space is near to the east third circle, composed 
by green land, water body and buildings. Different ground cover 
in the urban park, the temperature and humidity differ from each 
other. The average temperature on green space is lower than on 
road (1.0°C) and the humidity is higher (3.1%). Near the building 
the average temperature is higher (0.5°C) and the humidity is lower 
(2.4%) than on road. Near the water body, the temperature is lower 
(1.3°C) and humidity is higher (3.8%). The highest temperature 

and humidity difference is 6.0°C at 12:00 h on 3rd 
August  and 14.8% at 18:00 h on 6th July between 
green space and road. It was 6.8°C and 14.7% at 
10:00 h on 3rd August between building and road 
and 6.4°C and 18.2% at 18:00 h on 6thJuly  between 
water body and road (Fig. 4c). This shows that 
the temperature on road and near buildings is 
higher than in other space; temperature is higher 
near the building, and the humidity of road is lower 
than in the four ground covered in the large green 
space. 

The temperature and humidity difference is not 
large as others in water area. Generally speaking, 
the variation in trend of air temperature and 
humidity was similar to that of the Chaoyang Park 
site described above, but the temperature range 
in contrast to the concrete cover (road) somewhat 
lower (Fig. 4d). The shade of trees and evaporation 
of the water body reduced the air temperature 
significantly during daytime, the detailed maximum 
temperature difference is 1.8°C at 14:00 h on 8th 
June on green space (lawn), 1.5°C at 8:00 h on 16th 
February  and at 10:00 h on 6th July near buildings 
and water body. The detailed maximum humidity 
difference is 4.1% at 8:00 on 6th July on green space 
(lawn), 11.5% at 14:00 h on 8th December  near 
building and 12.2% at 16:00 h on 16th February 
near water body.  Moreover, the water area 
sometimes was warmer than the concrete surface 
(road) even during daytime; for example, the 
maximum range came up to 1.5°C at 8:00 h on 16th 
February . During the evening time, the water area 
was also the warmest target with temperature range 
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Figure 3. Daily change of  temperature and relative humidity difference intensity at different 
urban sites. 
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in contrast to the concrete cover by about 0.4-0.7°C. This was the 
wettest site with humidity range by about 1.2%-8.7% and the 
lawn was still cooler than the other sites. 

The Wenquan Village lies in the north part of the Beijing City 
(Fig.1). We could distinguish the temperature among these four 
three types of ground cover obviously. The order was 
lawn<building<water body<cement cover (road) during the 

daytime, while the humidity order was 
building<cement cover<lawn<water body 
(Fig. 4e). The detailed maximum temperature 
difference is 2.1°C at 18:00 h on  5th  January 
on green space (lawn), 7.3°C at 14:00 h on 
16th February  and 2.5°C at 8:00 h on 8th June 
near buildings and water body. The detailed 
maximum humidity difference is 10.4% at 
8:00 on 5th January  on green space (lawn), 
12.3% at 8:00 h on 16th February near 
buildings and 8.4% at 10:00 h on July near 
water body. In general, the lawn was still 
the coolest one during daytime. 

By the analysis, the green space humidity 
was higher than the road surface and the 
construction space. The green space 
temperature is lower than the road surface 
and the construction space. 

Discussion 
The impact of human activities is an 
important factor in heat island effect. The 
region is a densely populated area with an 
intensive artificial buildings, there is a lot 
of artificial heat sources such as heating 
systems or air conditioning; therefore, less 
green areas and spaces result in the 
exacerbation of the heat island effect. The 
commercial and residential districts’ 
temperature was higher and relative 
humidity  lower than on other land use 
(green space, water area and rural area). 
Comparison of temperature and humidity 
variation between the urban and the suburb 
shows that the largest temperature difference 
was 6.33°C in commercial area and 5.86°C in 
residential area. The largest humidity 
difference was 24.4% and 25.9% in commercial 
and residential area, respectively. These 
results are consistent with those of previous 
studies of the thermal behaviour of urban 
areas, which used satellite data and 
combined airborne and ground-based 
measurements 12. 

In our study, the most interesting finding 
was the realization that whereas most urban 
spaces are cooler than their surroundings 
and some green space (lawn) areas; 
contrary to expectations, could be warmer 
than their surroundings at sometimes. So, 
what makes a lawn a cool space and what 
makes a lawn a heat one? This investigation 

aimed at assessing the impact of urbanization, land use and ground 
cover on the relative humidity and temperature in Beijing, China. 
The higher temperature and lower relative humidity observed in 
the commercial area compared to that obtained at the countryside, 
as seen in this study is similar to the pattern obtained in cities in 
other countries such as Dhaka, Bangladesh 5, Brazil 13, Nigeria 1 
and Beijing, China 23. From this study, land use affected by 
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Figure 4. The daytime temperature (T) and relative humidity (RH) change on five kind of sites 
(green space, building and road surface). 
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urbanization played a significant role in the distribution of 
temperature and relative humidity. Air temperature and relative 
humidity at the height of 1.5 m in Beijing showed that the daytime 
horizontal temperature and humidity gradient was somewhat 
different from that reported in other large cities and a marked 
heterogeneity in a smaller ground cover scale could be detected 
from the microclimatic spatial pattern. The result shows that green 
space has faint effect to the surrounding, greening is insufficient 
to the environment in commercial area. So building greening or 
large green area need to enhance, especially in building space. 
Road microenvironment means higher temperature and lower 
humidity than other space in residential area. Green space effect 
is relative obviously than in commercial areas. 

The most dominant surface elements contributing heat to the 
city are bare concrete cover and surface of building, which is 
exposed to solar radiation. Kjelgren and Montague 8 state that 
this is because there is no evaporation cooling effect over this 
kind of surfaces. Moreover, they generate more long-wave 
radiation than the lawn, the water areas and the vegetated surfaces. 
As a result; not only do they have higher temperatures, but they 
are also expected to influence the air temperatures and humidity 
of the near surface air layer. At morning time, their temperatures 
are lower, whereas some parts of water and vegetated areas are 
the warmest. Vegetation areas were found to have a relatively 
small diurnal temperature range compared to bare concrete cover, 
the lawn and water areas. 

Because of the preliminary nature of this study, many factors 
useful in the planning and design processes, such as the local 
urban morphology around the sites, the shapes of the parks, the 
types of pavements, the height of buildings or the spatial 
arrangement and types of trees, were not studied. The observation 
was not carried out in spring and autumn, so further research 
should be necessary to explore the relationship on buildings 
environment and its planning and design pattern. A quantitative 
study of the building space is required for the volume of green to 
improve the living environment. 

Conclusions 
The study concluded that there is influence of urban land use and 
ground cover on the microclimate of Beijing, monitoring and 
analysing urban growth patterns and evaluating their impacts on 
land surface temperature (LST), provides sound basis for 
ecological construction, environment improvement, urban 
planning and management. 
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