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Preliminary Investigations of Spatial and Diurnal Variabilities
in atmospheric VOCs from two Forested Areas
in Seoul and Naju
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Naju, Jeon Nam 520-714 Korea
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Kwang Jin Goo, Seoul 143-747, Korea

To study the factors and processes affecting the distribution characteristics of volatile
organic compounds (VOCs) under different environmental settings, we investigated five major
VOC components (including benzene, toluene, ethyl benzene, m,p—xylene, and o-xylene) from
two mountainous regions of Seoul and Naju during early May periods of 1998. Since the
VOC measurements were conducted consecutively at two hour intervals, we attempted to
make comparison of these data sets in terms of temporal and spatial factors. The results of
our comparison indicated that spatial differences are significant enough for most VOC
species, while temporal differences are not under most circumstances. Although it is yet

difficult to provide plausible explanations for these differences, the results from this study

suggest that the distributions of VOCs are affected by the mixed effects of various factors.
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Concentration {ppb)

1. Comparison of the VOC concentration
data among different study sites:
(1) Seoul: Kwan-Ak Mt. (this study);
(2) Naju: Kumn-Sung Mt. (this study);
(3) Daegu-A: Residential areab);
(4) Daegu-B: Bus terminal.3-4)
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Table 3. A statistical summary of diurnally divided VOC concentration data sets for both Seoul (left)
and Naju (right) measurement site.

1. Seoul 2. Naju

BZ TL EB MPX OX BZ TL EB MPX OX

(A) Daytime (A) Daytime
Mean 0.25 479 0.30 0.45 048 0.58 132 0.75 175 0.64
Median 0.26 33 035 053 045 053 101 072 191 060
SD 0.11 363 0.16 0.22 0.36 0.21 0.74 0.22 051 0.23
Min 0 1.03 0 001 0 0.37 061 04 0.95 - 0.34
Max 0.39 138 0.49 0.7 129 1.05 287 1.1 243 1.1
N 12 12 12 12 12 11 11 11 11 11
CI (90.0%) 0.06 1.88 0.08 011 0.19 0.12 0.40 0.12 0.28 012

(B) Nighttime (B) Nighttime
Mean 0.40 10.07 0.20 0.35 0.46 0.51 1.15 0.82 1.98 0.68
Median 041 827 022 0.36 0.44 051 109 0.82 176 073
SD 0.17 878 0.08 011 0.31 0.18 033 0.25 0.87 0.20
Min 0.18 115 0.05 0.15 0 0.29 0.82 0.53 1.18 0.44
Max 0.7 30.7 0.34 054 1.25 0.74 155 1.16 351 0.86
N 12 12 12 12 12 6 6 6 6 6
CI (90.0%) 0.09 455 0.04 0.06 0.16 0.15 027 0.21 0.71 0.16

Symbols for VOC species including BZ, TL, EB, MPX, and OX denote benzene, toluene, ethylbenzene, m,p—xylene, and o-xylene,
respectively.

Table 4. Results of t-test to check for differen— Table 5. Results of t-test to check for differences
ces in the VOC concentrations for a between Seoul and Naju.”
given measurement site between day
and night periods.

BZ TL EB MPX OX
(A) Davtime concentrations

BZ TL EB MPX OX

degree of freedom 14 12 18 13 19

(1) Seoul t -value -473 324 -553 -784 -125
degree of freedom 19 1B 16 17 2 P(T<=t) single sample 000 000 000 000 01l
t ~value -264-193 18 140 014 t-test ' ' ' Rt
P(T<=t) single sample t-test 001 004 004 009 045 critical region for sigle 35 135 133 135 133
critical region for sigle sanple t-test 173 17 175 174 172 sample t-test
P(T<=t) two sample t-test 0L 007 008 018 0L P(T<=t) two sample 324E 715E 299E 281E 2.27E
critical region for two samgle ttest 209 213 212 211 208 ttest Rl A

critical region for two 176 178

) Naju el 173 177 173
_g of m 2159 To12 (B) Nighttime concentrations
t-vale 077 064 057059 038 degree of freedom 9 11 6 5 15
P(T<=t) single sample t test 023 026 020 029 036 ¢ ol 121 35 -587 459 180
critical region for sigle sample t-test 178 175 183 189 178 P(T<=t) single sample
P(T<=t) two samgle t-test 046 053 058 057 071 et B SAMPE 013 000 000 000 005

critical region for two sanple t-test 218 213 226 23% 218

critical region for sigle 138 136 144 148 134
sample t-test ’ ) ' ’ )

_ B - P(T<=t) two sample 484E 1.08E
= 393 fA derdth olBe] 4] o pqeq 026 gy g 001 009
3, ALFHdE BE AR Eo] o7t nE = critical region for
i . ‘j o »L‘o aa e o}—-‘—o two sample t-test 183 180 194 202 175
g ERARL AFHAE 28 B oFsA * Comparison was made for each of two data groups
vl dARETE AL Bo F9uh ol e 31 A divided by daytime and nighttime.
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