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In the present study, the concentrations of major anthropogenic volatile organic compounds (VOCs) which
include benzene, toluene, m,p-xylene, o-xylene, and styrene were measured from relatively clean site in Kang
Hwa Island during spring 2001. In addition, their flux values were also quantified through an application of
micrometeorological approaches. Results of our analysis indicated relatively low concentration level of toluene
but comparable values for other species relative to urban environments investigated previously. Comparison of
VOCs flux measurement data indicated that the patterns of vertical exchange between different VOCs species
clearly contrast, while they generally exhibit the magnitude of exchange at or less than a féwmgim
close inspection of our data also indicated that benzene and toluene exhibit enhanced flux values for downward
dry-deposition, while xylene and styrene were showing enhanced magnitude of upward emission. The
exchange rate of emission and dry deposition, when examined over 24 h scale, showed that the distinction of
vertical exchange processes is apparent between species. According to our study, the rice paddy area were
source of xylenes and styrene but sink for benzene and toluene.
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Table 1. A statistical summary of basic environmental parameters determined concurrently during the whole study
period
(A) The concentrations of both gaseous and particulate pollutants
SO, NO NO, NOy CH, NMHC THC 0, CO PM25 PMIO
ppb ppb ppb ppb  ppm  ppm  ppm  ppb  ppm  pgm> pgm?
Mean 2.55 2.18 7.34 9.51 1.67 0.49 2.14 40.9 1.66 132 274
Median 2.00 1.00 5.00 6.00 1.65 0.38 1.99 41.0 0.30 110 217

SD 2.33 2.36 7.71 9.65 0.08 0.34 0.38 124 348 874 233
Min 1.00 1.00 1.00 2.00 1.44 0.09 1.61 18.0 0.00 34.0 42.0
Max 14.0 15.0 47.0 62.0 2.25 1.96 3.67 74.0 21.2 476 1244
N 164 164 164 164 165 165 165 167 167 164 164

(B) Basic meteorological parameters
TEMP uv RH WS K
°C MJ m? % ms?! m?s?!
Mean 6.50 0.04 46.0 3.57 0.28
Median 6.35 0.00 44.0 2.95 0.28

SD 4.15 0.06 19.0 254 0.19
Min -1.60 0.00 18.0 0.10 0.01
Max 16.5 0.23 94.0 11.2 0.67

N 168 168 168 168 104
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Fig. 1. Time series plot of major aromatic VOCs measured
from Kang Hwa Island during spring 2001.
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Table 2. A statistical summary of VOC concentration measured at Kang Hwa Island during March 2001. The data are also expressed in terms of mixing ratio.

Concentration Concentration Concentration gradient

benzene toluene m,p-xylene o-xylene styrene  benzene toluene m,p-xylene o-xylene stylene benzene toluene m,p-xylene o-xylene styrene

ugm?®  pgm®  pgm®  pgm®  pgm? ppb  ppb ppb ppb  ppb g m* pg m*®  pg m*®  ug m® pg m?
A. All data (1m) A. All data (1m) Z
Mean 10.9 7.94 2.64 3.08 242 3.12 1.93 0.56 0.65 0.52 -1.75 -4.63 0.49 0.53 1.01 E
Median  6.99 3.82 1.60 1.85 1.09 2,01 0.93 0.34 0.39 0.23 0.01 -0.16 0.01 0.00 0.41 i
SD 11.8 11.9 4.25 4.66 5.23 3.38 2.89 0.90 0.98 1.13 15.1 20.5 2.64 2.63 4.88 u&i
Min 0.03 0.49 0.17 0.22 0.07 0.01 0.12 0.04 0.05 0.02 -64.1 -103 -4.69 -4.41 -5.02 o
Max 499 71.0 25.1 229 32.6 14.3 17.3 5.30 4.84 7.02 29.2 35.9 9.93 12.0 26.7 uﬁ
N 43 43 44 44 44 43 43 44 44 44 43 43 44 44 44 ﬁ
Cl 90%) 3.02 3.04 1.08 1.18 1.33 0.87 0.74 0.23 0.25 0.29 3.86 5.27 0.67 0.67 1.24 o
B. All data (5m) B. All data (5 m) o
Mean 12.15 18.06 2.24 2.55 1.73 3.49 4.40 047 0.54 0.37 N,
Median  6.00 5.08 1.04 1.17 0.61 1.72 1.24 0.22 0.25 0.13 ofy
SD 1754 39.89 2.90 3.80 321 5.04 9.71 0.61 0.80 0.69 “g
Min 0.01 0.65 0.12 0.02 0.00 0.00 0.16 0.03 0.00 0.00 o,
Max 85.85 25054 15.13 22.82 20.60 2465  61.00 3.20 482 4.44 oo
N 49 49 49 49 49 49 49 49 49 49 'LN
Cl 90%) 4.20 9.56 0.69 0.91 0.77 1.21 2.33 0.15 0.19 0.17 %E
C. Upward emission (1 m) C. Upward emission (1 m) ;‘;
Mean 12.6 10.9 3.69 3.56 3.31 3.61 2.65 0.78 0.75 0.71 6.73 4.56 1.95 2.02 2.64 i
Median  7.19 4.37 1.60 1.95 1.26 2.07 1.07 0.34 0.41 0.27 4.67 1.86 0.81 1.19 0.78 ?ﬁ
SD 119 16.9 5.79 4.80 6.52 3.42 4.11 1.22 1.01 1.40 6.90 8.48 2.88 291 5.55 g
Min 0.03 1.73 0.19 0.63 0.07 0.01 0.42 0.04 0.13 0.02 0.01 0.03 0.03 0.07 0.04 =
Max 476 71.0 25.1 22.9 32.6 13.7 173 5.30 4.84 7.02 29.2 35.9 9.93 12.0 26.7 @
N 23 19 22 22 27 23 19 22 22 27 23 19 22 22 27 jg
Cl 90%) 4.27 6.71 2.12 1.76 2.14 1.22 1.63 0.45 0.37 0.46 247 3.37 1.06 1.07 1.82 i@
D. Downward deposition (5 m) D. Downward deposition (5 m) =
Mean 9.36 5.62 1.60 2.60 1.00 2.69 1.37 0.34 0.55 0.22 -12.1 -11.9 -0.97 -0.96 -1.58 r::;ﬂ
Median  5.26 361 1.59 1.79 0.69 151 0.88 0.34 0.38 0.15 -3.34 -3.76 -0.54 -0.82 -1.58 9
SD 11.7 4.65 1.10 457 0.97 3.37 1.13 0.23 0.97 0.21 16.3 24.3 1.24 1.04 1.53 -

Min 0.03 0.49 0.17 0.22 0.14 0.01 0.12 0.04 0.05 0.03 -64.1 -103 -4.69 -4.41 -5.02

Max 499 17.0 3.95 22.5 3.54 14.3 4.15 0.83 4.75 0.76 -0.01 -0.04 -0.02 -0.08 -0.02

N 19 24 22 22 17 19 24 22 22 17 19 24 22 22 17
Cl (90%) 4.66 1.63 0.41 1.68 0.41 1.34 0.40 0.09 0.35 0.09 6.48 8.49 0.45 0.38 0.65

66
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Table 3. A statistical summary of VOC related parameters which include concentration gradient and fluxes measured at

Kang Hwa Island during March 2001.

Concentration gradient Flux
benzene toluene m,p-xylene o-xylene styrene K  benzene toluene m,p-xylene o-xylene styrene
pgm?® ugm®  pgmd pgm?®  pgm®  m?s? mgm?himgm?h! mgm?h! mg mZhimgm?Zht!
A. All data
Mean -1.75 -4.63 0.49 0.53 1.01 028  -1.29 -1.01 0.46 042 0.75
Median 0.01  -0.16 0.01 0.00 041 028  -0.19 -0.04 0.00 -0.01 0.07
SD 15.1 20.5 2.64 2.63 4.88 0.19 4.83 7.77 141 151 2.62
Min 641 -103 -4.69 -4.41 -5.02 001 -155 -24.9 -1.14 -1.07 -1.22
Max  29.2 359 9.93 12.0 26.7 0.67 5.67 18.6 4.80 6.20 12,5
N 43 43 44 44 44 104 28 28 29 29 29
Cl(90%) 3.86 527 0.67 0.67 1.24 0.03 1.55 2.50 0.45 048 0.83
B. Upward emission
Mean 6.73 456 1.95 2.02 2.64 1.85 2.85 1.17 1.33 1.53
Median 4.67 1.86 0.81 1.19 0.78 0.99 0.33 0.25 0.33 0.23
SD 6.90 848 2.88 291 5.55 2.01 5.71 1.77 2.03 3.22
Min 0.01 0.03 0.03 0.07 0.04 0.12 0.04 0.00 0.03 0.00
Max  29.2 359 9.93 12.0 26.7 5.67 18.6 4.80 6.20 12,5
N 23 19 22 22 27 11 11 14 12 17
Cl(90%) 247 3.37 1.06 1.07 1.82 1.10 3.12 0.84 1.05 1.36
C. Downward deposition
Mean -12.1 -11.9 -0.97 -0.96 -1.58 -3.52 -3.51 -0.20 -0.21 -0.35
Median -3.34 -3.76 -0.54 -0.82 -1.58 -1.29 -0.52 -0.08 -0.06 -0.17
SD 16.3 24.3 1.24 1.04 1.53 5.16 8.04 0.30 0.30 043
Min -64.1  -103 -4.69 -4.41 -5.02 -15.5 -24.9 -1.14 -1.07 -1.22
Max -0.01  -0.04 -0.02 -0.08 -0.02 0.00 -0.01 0.00 0.00 -0.01
N 19 24 22 22 17 16 17 15 17 12
Cl(90%) 6.48 849 0.45 0.38 0.65 2.26 341 0.13 0.13 0.22
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