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1  Introduction



2  Methods

2.1 Experiment outline

靖国大道

新宿御苑

several city blocks in 
Shinjuku,Tokyo
proportion:26.2 hecuare
mean building height: 17 m
location:contiguous to Shinjuku 
Gyoen
period:August 25th to 28th,2015
10:00 - 12:00 and 13:00 - 14:00
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2.2 Instrument specifications 



2.3 Air temperature correction
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2.4 Sampling positional data correction
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2.5 Ensemble averaging
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3 Results and discussion
3.1 Weather condition

Fig.4. Weather conditions measured by the weather station located in Shinjuku 

Gyoen(August 28th,2015,10:00 to 14:00).

mean wind velocity: 0.66m/s
solar radiation flux: low
the temporal variation of  air 
temperature: very small



3.2 Measurement error of GPS 

Fig.5.Cumulative distribution function of deviations of positional 

data for the fixed point,and correction distances of positional data 

for the mobile measurements (August 28th, 2015,10:00 to 11:00)
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3.3 Estimated uncertainties of mobile measurement results

Fig.6.Probability density function uncertainties in the air temperature 

measurement at each grid cell(August 28th,2015,10:00 to 11:00).
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n : The sample 
number for each cell 
was approximately 
20

the value at the 90-
percentile was 0.11℃

the average of uncertainty 
is 0.065℃(std:0.040℃) 

/     : the index of 
uncertainty for the 
average air temperature

nσ



3.4  Spatial distribution



Fig.7.Spatial distribution for air temperature and probability density function for air 

temperature variation(August 28th.2015)



3.5  Influence of the grid size

Fig.8. Spatial distribution of air temperature variation with different 

spatial resolutions(grid size of 10 m and 100 m)

•  The spatial resolution of 1000 m failed to 
capture variations of approximately 0.2℃(std) 
on cloudy days. 
• A grid size in the order of 101 m was required 
to observe hot spots in the densely developed 
urban area.



4  Concluions
•  The average GPS error in the urban area was 20 m (std:50 m).

•  The measurement were obtained on cloudy days and indicated a temporal vriation of 
air temperature of approximately 0.15℃(std) over 1 h. 

•  The spatial variations of air temperature for hourly averages was identified within the 
study area of 0.26 km2.The range of the variation was -0.9℃ to 0.9℃(min to max).

•  A grid size of 101 m was required in order to observe locations where the air tempera-
ture was locally high.With a grid size of 100 m,we were able to determine a general spa-
tial distribution of air temperature.
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