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Comparing the summer ultraviolet radiation characteristics in the shade of 3

urban forests based on human health effects
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Abstract; Uliraviolet (UV), primarily ultraviolet B( UV-B) radiation, has multiple biological effects on human health,
and urban forests can provide residents with a moderate UV radiation environment. In order to understand whether there are
inter-species differences in UV radiation characteristics in canopy shade, diurnal spectral irradiance measurements in the
open and below grove canopies of 3 native tree species in Beijing, Chinese scholartree ( Sophora japonica, SJ) , goldenrain
tree ( Koelreuteria paniculate, KP) and Shangtung maple ( Acer truncatum, AT), had been taken in summer using a
portable fiber spectrometer with a cosine corrector. The results showed that; (1) the ratios of UV radiation in shade to

which in the open (Shade Ratio, SR) were 0.03—0.1. There were significant differences in UV irradiance between different
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grove shade at the same time period. AT grove had the lowest shade ratio with a range of 0.03 to 0.05 compared to the range
of 0.03—0.09 for KP grove, and 0.07—0.1 for SJ grove; (2) significant consistency in shade ratios of the three groves
were found at each wavelength. Shade ratios in UV-B band was not as low and stable as it was in the UV-A band, which
indicated that the tree canopy had a stronger effect on UV-A radiation screening than UV-B. The proportion of UV-B
radiation in total UV radiation( UV-B/UV) values in shade were generally higher than that in the open, with the highest in
AT grove, followed by KP grove and the lowest in the SJ grove; (3) the canopy significantly changed the spectral waveform
of both daylight vitamin D production spectrum weighted UV irradiances ( UV,,) and erythema action spectrum weighted
UV irradiance (UV_, ), but the spectral curves in different grove shade were similar. In terms of intensity, the ratios of
UV,,/UV_ were 0.84—1.27. The mean value of the ratios were 0.99 for SJ grove, 0.95 for KP grove, 0.98 for AT grove
and 1 for which in the open, with no significant differences between 3 groves; (4) the diameter at breast height (DBH) ,
diffuse non-interception ( DIFN) | mean tilt angle of the leaves (MTA ), leaf area index (LAl), leaf transmission, and
other features of tree species or structural characteristics of the canopy, could affect the intensity of UV radiation in grove
shade. But the UV radiation spectral waveforms and the positions of the peaks and valleys within different groves were

generally consistent, indicating that there were no significant inter—species differences in UV light quality between groves.

Key Words: ultraviolet radiation; urban forest; human health; light environment
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Fig.1 Canopy image in plots taken with panoramic camera
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Table 1 Forest structure and canopy characters in plots
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Plots DBH/cm H/m CH/m CD/m RS/m ?ff gﬁ; le\ﬁ
SJ 19.83+1.52a 10.19+1.35a 7.52+1.26a 4.61+0.63b 4.04+0.55a 1.84 0.24 52.31
KP 16.24+1.99b 10.73£1.36a 7.68+0.24a 4.53+0.65b 4.47+.47a 4.36 0.03 45.8
AT 17.18+1.42b 9.86+1.59a 7.8+1.28a 6.55+1.53a 4.72+1.17a 3.01 0.1 45.66

SI: EHALAK Sophora japonica ; KP : ZEWIK Koelreuteria paniculata ; AT : TCEMWM Acer truncatum; DBH ; Jij#2 Diameter at breast height; H: 44 15 Tree
hight ; CH: 5& & Crown hight; CD ; 7& 1% Crown diameter; RS : f7#&H : Row spacing; LAI; M- #148 £4; DIFN . JCA AT ; MTA . SE 4 -8 £ s ARG
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Fig.3 Diurnal variation of UV absolute irradiance in different plots
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Table 2 The correlation analysis between UV absolute irradiance in shades and structure characters of plots
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Table 3 Comparison of two human effects weighted UV irradiance in different plots

VD A A SERS UV, LBV A SR ST UV,

I VD production weighted irradiance Erythemal weighted irradiance

Fime Kz s KP AT K75 sy KP AT
8:00 8.57 1.29 0.84 0.65 8.87 1.41 0.91 0.72
10:00 22.23 2.57 2.41 1.90 21.78 2.56 281 2.16
12:00 28.29 3.39 1.47 1.25 26.60 322 1.26 1.24
14:00 2226 1.69 0.97 0.65 21.90 1.51 1.00 0.51
16:00 8.82 0.84 0.97 0.50 9.59 0.99 112 0.59
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