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Abstract: Sulfur dioxide concentration, sulfation rate and fluoride contents in atmosphere around the Nanshan

district in Shenzhen were measured in summer and winter of 2000 using two different sampling methods (i.e.
conventional standard sampling and static suspending piece absorption). At the same time, sulfur and fluorine
contents in plant leaves were also measured. Regression analysis showed that pollutant concentrations in atmosphere
were significantly correlated with the pollutant contents (x) in plant leaves. On the basis of these correlations,

biomonitoring mathematical models for evaluation on air sulfation rate (y) were developed as y=0.781x—

0.754 for summer and y=1.88x—-2.283 for winter, whereas on air fluoride (y)

, ¥=0.363x — 7.511 for summer

and y=0.175x-3.461 for winter. It is suggested that the models are reliable.

Key words: Atmospheric environment quality; Sulfur dioxide; Sulfation rate; Fluoride; Biomonitoring model
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Table 1 Sulfur content in leaves (g S kg') and atmospheric sulfur dioxide concentration (mg SO, m?)

#h 5 Sampling sites

PAv b HFHHR SEER FENE
Monitoring Youth F. Language Xili
Station World School
HE SO, W i S {H Measured 0.0527+0.005 0.0075+0.001 0.005+0.001 0.005+0.001
Summer B {4 Estimated* 0.0506 0.0139 0.0064 0.0008
M} &R Sinleaves 1.399+0.12 1.297+0.09 1.276+0.07 1.256+0.10
AF SO, Kk & g {H Measured 0.118+0.06 0.055+0.008 0.025+0.005 0.005+0.001
Winter BBt {H Estimated* 0.1164 0.0588 0.0233 0.0043
M &5 & S in leaves 1.527+0.11 1.412+0.06 1.341+0.08 1.303+0.05
* MAE AR SE Y CFR]) Estimated values are obtained from regression equation (model) (the same for Tables 4—6)
2 HEA(.2)MNBER
Table 2 Results tested by models (1) and (2)
BHE Df -7 H1 SS ¥4 # MSE F P r
BF [B] 543 4 Regression 1 0.00157 0.00157 38.572 0.024959 0.951
Summer 5% Z Residual 2 8.14E-05 4.07E-05
it Total 3 0.001652
AF [B] 1943 4 Regression 1 0.007276 0.007276 703.43 0.001419 0.997
Winter 5% 2 Residual 2 2.07E-05 1.03E-05
it Total 3 0.007297
Df=Degree of freedom; SS=Sum of square; MSE=Mean squared error
£33 ERARBHMBER
Table 3 Results tested by regression coefficients
A ¥ Coefficients PrAfEiR %= SE t statistic P value
¥ & Summer 7)8E Intercept -0.453 0.076 -5.974 0.027
HZF & X Variable 0.360 0.058 6.211 0.025
£.Z Winter 17185 Intercept -0.647 0.026 -24.548 0.002
HZ & X Variable * 0.500 0.019 26.522 0.001
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Table 4 Sulfur content in leaves (g kg ) and atmospheric sulfation rate (mg SO;100cm?d™)

#h 5 Sampling sites

74 W

AU#g farli HEPE B E HHMHA IMEER LffNE
Qianhai Monitor Lixiang Nanyou Youth F. Language  Xili Huagiao
Station School School World School School
B &% S in leaves 1.448+ 1.399+ 1.385+ 1.325+ 1297+ 1.276x 1.256x 1.168+
Summer 0.10 0.06 0.08 0.07 0.08 0.09 0.08 0.07
HfEER S 0.363x 0.358z 0.347+ 02821 0217+ 0278+  0.191x 0.176+
Sulfation Measured 0.02 0.03 0.01 0.02 0.01 0.02 0.01 0.03
e Eiel 0.377
Eetimatod . 0.339 0.328 0281 0.259 0.243 0227 0.158
P& M- S in leaves 1.442+ 1459+ 1.385+ 1.37+ 1.341x 1412+ 1.303+ 1.282+
Winter 0.08 0.05 0.06 0.09 0.08 0.10 0.06 0.08
L EE 0.51+ 0394+ 0.329+ 0254+ 02520+ 0377+  0.174z 0.1210+
Sulfation Measured 0.01 0.016 0.01 0.006 0.008 0.01 0.005 0.006
rate il
0.428 0.460 0.321 0.293 0.238 0372 0.167 0.127

Estimated
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£5 FHAEREMEPHESER( mg kg) SXSFALDMIMRE( ug m°)
Table 5 Fluorine content in plant leaves (mg F kg") and fluoride concentration in atmosphere( 1 g F m") tested by conventional method

o] HIF S SMEERE 74 fE
Monitoring Station Youth World F. Language School Xili
BEZF H F Finleaves 35.97+2.35 26.28+2.86 25.81+3.68 24 85+2.25
Summer ok Ni& ] @ {E Measured 1.520.15 1.32+0.20 1.31+0.12 1.1840.11
Atmospheric ¥ i1 Estimated 1.496 1.273 1.262 1.240
fluoride 1= SE % 0.27 3.56 3.66 -5.08
xZF M- F Finleaves 30.4214.32 34.36+3.23 28.15£2.56 30.9+3.12
Winter KEEMNY Sr{E Measured 2.2+0.23 3.210.13 2.0£0.11) 2.5+0.14
Atmospheric ¥ i 1H Estimated 2.44 2.13 2.62 240
fluoride W% SE % 26.06 -6.50 -13.91 -20.0

R6 ERZHETHEYHH MR (mg F kg ) 5xSEi4 w2k (g F 100cm?d)
Table 6 Fluorine contents in plant leaves (mg F kg™) and fluoride in atmosphere (1 g F 100cm2d™")
tested by method of static suspending absorption

Hi 7 Sampling sites

gl G2 SMBER HEHE  EmbE P HEHUR BHEDE
Monitoring  Qianhai F. Language Lixiang Nanyou Xili Youth Huagqiao
Station School School School World School
B3 0} F4&&F inleaves 35.97+ 30.06+ 2628+ 26.98= 27.2+ 24.85: 2581 2557
Summer 2.12 3.25 2.56 234 366 1.25 1.36 233
KAFAY  LRE 5352 392+ 2.7+ 2.29+ 2,09+ 1.86% 1575+ 098z
Atmospheric  Measured 0.22 0.29 0.13 0.11 0.16 0.22 0.18 0.12
fluoride :
A 5.55 3.40 2.03 2.28 236 1.51 1.86 1.77
Estimated
R SE % -3.74 13.26 2481 044 -12.92 18.82 -18.10  -80.61
&% 0fF &5 Finleaves 3042+ 4178+ 3436 3386+ 30.86+ 30.90+.  28.15+ 2746z
Winter 321 5.24 3.33 345 3.56 123 312 2.43
RERMLY  TRE 213 381 2.35: 2,673+ 2283+ 220+ 142+ 1.003+
Atmospheric  Measured 0.15 0.13 0.19 0.12 0.18 0.15 0.11 0.21
fluoride >
HRE 1.91 3.89 2.60 251 1.98 1.99 1.51 1.39
Estimated
R SE % 10.33 -2.10 ~10.64 6.10 13.27 9.54 -6.34 -38.58
27T BRAFRHEARAEMMNIBLER
Table 7 Tested results of models and regression coefficients
BRI ElHR &M%
%) TR 55, Model test Regression coefficient test
Models  No. of sites W= F o ATE t P v
~ MSE SE
1 4 0.0016 38.57 0.058 6.21 0.025 0.95
2 4 0.007 703.44 0.019 26.52 0.001 0.99
3 8 0.035 37.19 0.128 6.10 0.0009 0.86
4 8 0.099 45.93 0.277 6.78 0.0005 0.88
5 4 0.044 11.41 0.007 3.38 0.078 0.85
6 4 0.788 40.60 0.031 6.37 0.024 0.95
7 8 12.23 44.17 0.055 6.65 0.0006 0.88
8 8 4.445 61.53 0.022 7.84 0.0002 091
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FH.y=0363x-7.511 (r=0.94,n=8) (7)
£%.y=0.175x-3.416 (r=0.95,n=8) (8)
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