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Canopy structures and degree of comfort with urban forests of
Beijing in summer

JIN Guixiang', LIU Haixuan', LU Zeyang?, WU Ju', XU Lijuan', SUN Guangpeng', LI Ping',
LI Jun', XU Chengyang'

(1. College of Forestry, Beijing Forestry University, Beijing 100083, China; 2. Academy of Forest Inventory and
Planning, National Forestry and Grassland Administration, Beijing 100714, China)

Abstract: To identify the major structural factors affecting the degree of comfort so as to optimize the structure
of urban forests, the effects of canopy structures on the degree of comfort were studied. Microclimate character-
istics in urban forests of Beijing were observed with mini weather stations between July and August from 2013-
2016, and correlation analysis and regression analysis were used to evaluate the data. Results indicated that
(1) human comfort (S) was significantly or highly significantly correlated to leaf area index (I;,) (r=-0.314,
P=0.002), mean tilt angle (Ayy) (r=0.472, P<<0.001), canopy thickness (Hq) (r=0.458, P<<0.001), height of
canopy bottom (He) (r=0.692, P<<0.001), and ratio of canopy thickness to tree height (R¢) (r=0.254, P=
0.014). The intensity of comfort (ds) was highly significantly correlated to I, (r= -0.356, P=0.001), R¢ (r=
0.433, P<<0.001), and permeability of canopy (P.) (r=0.738, P<<0.001). (2)The appropriate ranges to im-
prove comfort were 27.48° +1.67° for Ay, (7.40 = 0.09) m for He, and  (2.67 = 0.06) m for He. To make
comfort inside the forest better than outside, the appropriate range of R was 0.72 + 0.003 and for P; was
6.51%+0.884%. (3) By regression analysis, the interpretation of Ay and Heg to S was 51.1%; whereas, the in-
terpretation of R¢p and Pe to ds was 55.5%. The degree of comfort of urban forest is affected by multiple struc-
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tural indicators. Single structure cannot accurately predict the comfort degree in the forest. How to construct the
comprehensive structure index fitting highly to the comfort degree in the forest remains to be further studied.
[Ch, 5 fig. 5 tab. 19 ref.]
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Table 1 Weather conditions during experimental period (July—August)

y FEFHO TR R ORC T R e BT e s
frem P

2013 16 35.0 23.0 32.2 329 12.0 <3

2014 19 34.0 23.0 30.4 30.6 11.0 <3

2015 11 33.0 21.0 29.4 30.1 12.0 <3

2016 18 32.0 22.0 30.7 33.6 10.0 <3
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Table 2 Grading standards for confort indices
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Table 3 Correlationship between canopy structures and comfort indices

st o T
Pearson #5¢ &2 % (r) P Pearson #5¢ 2% (r) P

lg(la+1) -0.314 0.002 —-0.356 0.001
lg(Ay+1) 0.472 <<0.001 0.018 0.710
lg(Hert1) 0.458 <<0.001 0.060 0.207
lg(Hept1) 0.692 <<0.001 0.073 0.125
lg(Rert1) 0.254 0.014 0.433 <<0.001
lg(Pe+1) 0.051 0.348 0.738 <<0.001
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Table 4  Difference significanceof canopy structures in different grades of S
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1 2 3 4 F P
lg(Ay+1) 1223 £0.049b  1.408 £ 0.032a 1377 £0.034ab  1.483 = 0.038 a 7517 <0.001
lg(He+1) 0915+ 0.010b 0.905+0007b 0917 +0.007b  0.955 + 0.008 a 7.320 <0.001
lg(Hes+1) 0.558 £ 0.007 ¢ 0.576 + 0.004 b 0.585+0.005b  0.628 + 0.006 a 25.226 <0.001
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Figure 2 Change of canopy structures with S grades
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Figure 4 Change of canopy structures with ds grades
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