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ABSTRACT 
To evaluate the influence of the environs to the measurements of wind and temperature, 

a series of field experiments have been done in china from 2012 to 2014. Meanwhile two 
types of numerical models have been used to simulate the conditions of the experiments. 
This paper presents the design of the experiments, as well as some observation facts from 
the experiments, and the comparison of the results between the experiments and the 
simulations. Then some standards of sitting classification for temperature and wind 
observing were evaluated by a set of sensitive simulation. The results show that more than 
30% attenuation is observed at 10 times away from the obstacle height, and over 80% 
attenuation at 5 times away from the obstacle height. The requirements of distance height 
ratio will be decrease with the increase of the height or thickness of obstacles and the 
decrease of the wide angle of obstacles. The impacts of water body or the arterial road on 
temperature will be observed more significant when the wind speed is 2 m/s, and the 
influence distance will be more than 100m. 
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1. Introduction 

Instrument exposure environment has certain impacts on representativeness, accuracy, and 
comparability of meteorological observation data, and this kind of influence is usually larger than 
the error limit of observing instruments. To avoid such impacts, CIMO GUID (2010) releases the 
judgment standards and requirements to the environmental grades for the weather elements being 
observed at meteorological stations. Through observation experiments and numerical simulation, 
this paper is to study and discuss the environmental grades and standards for wind and temperature 
observation in the CIMO GUID.  
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Figure 16(b) shows that when the height of building is 3 m, wind speed observation does not have 

any influence, and wind speed attenuation of the lee side of the 6 m building is 15.8% at most, 

located at 5.8H spot. When building is taller than 9 m, its lee side sees violent wave motion of wind 

and the range of 10H is affected greatly. Going along with the increase of building height, the 

requirement to distance height ratio that returns to 90% coming airflow diminishes. With such 

coming wind speeds, the 30H spot of Grade 1 station can basically return to over 90%; the 10H spot 

of Grade 2 station can separately return to 62%, 59.2%, 49.2% and 34.5% of the coming airflow on 

the lee side of the building at 18 m, 15 m, 12 m and 9 m height; the 5H spot of Grade 3 station can 

respectively return to 6.9%, 11.7%, 8.7% and 8.8% of the coming airflow; and the 2.5H spot of 

Grade 4 station can separately return to 50%, 44.2%, 37.7% and 19%. These simulation results 

mean that for buildings in the height of 9-20 m, the requirement of distance height ratio to the 2-4 

grade stations should be higher than the CIMO standard.  

Figure 16 (c) suggests that the distance height ratio that returns to 90% coming airflow is 

respectively 28.5H, 19.9H and 15.1H on the lee side of buildings with thickness of 3 m, 25 m and 

50 m. So, we see that for thick buildings the requirement to distance height ratio on the lee side can 

be lowered a little.  

Figure 16(d) demonstrates the impact range of buildings with different lengths on lee side wind 

speeds. Table 4 lists the wide angles and attenuation proportions of wind speeds corresponding to 

the spots at 2.5H, 5H, 10H, 20H and 30H respectively. From the figure and table we can see that 

with the increase of the length of buildings, the backflow area of the windward side expands, 

meanwhile the scope of cavity wake area of building lee side expands as well. For the obstacles 

having 10° wide angle, there are ＞42% errors at the 2.5H spot, ＞50% errors at the 5H spot, ＞

26% errors at the 10H spot, ＞21% errors at the 20H spot and ＜10% errors at the 30H spot.  

 

Table 4 Wide angles and attenuation proportions of lee side wind speed in different building widths 

Distance  2.5H 5H 10H 20H 30H 
Wide 
angle(o) 

Attenuation 
Proportion % 

Wide 
angle(o) 

Attenuation 
Proportion % 

Wide 
angle(o) 

Attenuation 
Proportion % 

Wide 
angle(o) 

Attenuation 
Proportion % 

Wide 
angle(o) 

Attenuation 
Proportion % 

6 9.1 41.7 4.6 20.5 2.3 12.3 1.1 5.5 0.7 0.0 

18 25.0 86.7 8.5 45.0 6.8 25.2 3.4 8.5 2.3 0.0 

36 40.5 46.7 25.0 92.3 13.6 36.5 6.9 10.5 4.6 0.0 

50 79.6 55.8 32.2 88.3 18.8 45.8 9.5 20.8 6.4 5.0 
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Figure 19 displays the result of a set of sensitivity simulation test countering background wind 

speeds, which are 0.5 m/s, 1 m/s, 2 m/s, 3 m/s, 5 m/s, 8 m/s and 12 m/s respectively. In the figure 

the distance with 0.1℃ temperature difference between with and without road is shown. From the 

figure we can see that under the background of light wind speed the impact of roads is larger than 

that seen in the background of high wind. When wind blows at 2 m/s speed, the impact scope of 

roads is the biggest, getting up to 100 m, when it is at 0.5 m/s speed the impact scope of roads can 

be 60 m, but when it is 12 m/s the impact scope of roads is only 30 m. 

 

   Figure 19 Simulation result of road impact range changing with wind speed  

Figure 20 shows a set of sensitivity test for road width, the background wind speed is 2 m/s and 

the road widths are 10 m and 30 m respectively. It is seen from the figure that when road width 

increases the impact scope of roads on temperature expands. The 0.1℃ range extends to 120 m, the 

0.05℃ range extends to 160 m and then the impact quickly decreases, and by the spot extending to 

200 m there is no any effect, the same as on the 10 m wide road.  

  

Figure 20 Contrast of sensitivity results with/without 10 m and 30 m wide roads 
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wind is more significant than on light wind; its impact scope on inclined airflow is larger than 

on vertical flow; the impact range on wind speed is larger than on wind direction. The 5H spot 

on the building has obvious cavity area, having the biggest influence on wind speed. At the 10H 

spot the observed wind speed error is higher than 30%, and the simulated error even exceeds 

50%.  

(2) Simulation suggests that when the height and thickness of obstacles increase and the wide angle 

decreases, the requirement to corresponding distance height ratio declines. For the 9-20 m 

obstacles, the requirement to distance height ratio of the 2-4 grade stations should be higher than 

the CIMO standard. 

(3) Both observation and simulation show that water body can lower the temperature of the 

surrounding areas in the downwind direction during the day, but increase temperature there over 

night. The significant impact is observed at the site 100 m away from water body, and it can 

increase by 1.7℃ at night and drop by 1.3℃ in the day at most. Simulation also shows that, in 

the 200 m range, there is 0.1℃ temperature decrease in the day and more than 0.05℃ 

temperature increase at night. The simulation values are lower than the observations in general, 

but the impact scopes are simulated more clearly.  

(4) Both observation and simulation denote that the 0.1℃ impact range in the surrounding area of 

the downwind direction caused by 10 m wide road can get to 100 m. Simulation reveals that the 

impact range of road under light wind background condition is larger than under high wind 

background and the biggest impact range is seen when the wind speed is 2 m/s. Broadening the 

road to 30 m can make the 0.1℃ impact range extend to 120 m. 

(5) Observation suggests that the temperature observed by stations at Grade 4 is obviously higher 

than by the stations in Grade 2-3 and the biggest difference can reach 0.3℃. The increasing 

temperature effect is more clearly seen at night than during the day. Regarding simulation to this 

effect, better methods are not obtained yet.  

 

Reference 

World Meteorological Organization, Guide to Meteorological Instruments and Methods of Observation 

(2010 version) 


