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Diurnal Variabilities of Atmospheric Mercury Distribution and
Its Relationship with Sink Mechanism
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Abstract

The concentrations of almospheric mercury (Hg) and relevant cnvitonmental parameters that include bath
meleorological and criteria pollutant data were diermined at houtly intervals during two ficld campaigns covermg
the periods of September 1997 and May/June 1998, The mean concentrations of Hg {or the two study periods were
compuled as 3.94 and 3.43 ng m™. respectively. Through a separation of these data nto both daytime and nighttime
petiods, we further analyzed divmal varjation patterns [or Hg between two different seasons. Using our Hg data
sets, we were able to recognize two contrasting diurnal variation patterns of Hg between twa different seasons that
can be characterized as: (1) the occurrences of peak Hg concentration during daytume (fall) and (2) shight reductions
m daytime Hg concentration relative to nightlime He data (summer). To study the systematc dilferences in dinrnal
patterns between two different seasons, we analyzed Hg data in terms of different statistical approaches such as
correlation (and Linear regression) and faclor analysis. Resulls of these analyses consistently indicated that different
mechanisms were responsible [or controllmg the daytime distribution patterns of Hg. The variaton ol boundary
layer conditions between day/might periods may have been mmportant in introducing the relative reduction in
daytime Hg levels during summer However, when the relalionship between Hg and concurrently delermuned Qs is
concerned, these diflerences are unhkely to be an effeciive sink mechanism wiihin the ranges ol ozone
concentrations determined concurrently during this study. regardless of season, To further provide the general
account for shorl-term variations in Hg distribution dala, we should be able to describe the varous factois

underlying its sink mechanism
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Fig. 1. Temporal patterns of atmospheric mercury mea-
sured Trom Yang .Jae during Sept. 1997 (upper)
and June 1998 (lower). Julian day 261 and 511 are
Sept. 19, 1997 and May 27, 1998, respectively.
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Table 3. Varimax rolated factor loading mattix for Hg and relevant data determined during fall 1297 and summer 1998,

Vanables Facter | Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 TFactor 3 Factor 4
1. Fall term-Daytime 2, Fall termm-Nighttine

Hg 0254 0.77 0119 0545 (1343 0.106

Windspeed —0039 —0.147 0.711 -0.136 () 5544 —207E-—-04

Temperalme 0.006 0.787 —-0.078 —-0.1935 005 0317

RH 0127 —0 759 0216 =0 167 —0 651 —0262

uv (.258 0362 0.559

S0, 076 0446 —0.129 0597 0.143 0.143

NO 071e -0.06 -0.004 0.693 -0 032 -~0.068

NO- 0.364 —0.232 -0.1 0401 -0.378 072

NOx 069 —0.105 —-0028 0.639 —0 083 0044

03 -0.172 0361 0.136 008 0.753 -033

CO 0609 —{.278 0051 0.606 —0 166 0.027

CH, 0.655 0097 ~{.164 0758 0093 —0.231

TRC 0.692 1L29E—04 —00%7 0.618 —3 143 0048

NMHC 0637 —0 131 0.007 Q745 186L—05 -0128

PMg 0776 048 0.231 1535 0.011 0.166

%o varance 0573 0.165 0.062 057 0.152 0082

Eigenvalue 8597 2460 0.924 7979 2129 1 149

3. Summer term-Daylime 4. Summer term-Nightiime

Hg 0697 03241 ~(07 —892E-05 0758 0.06 —-0.003 0008

Windspeed —0.112 0039 0773 =078 —0442 0311 (.49 —-0.423

Temperature 0111 0.884 0158 0042 0.168 016 0503 0 104

RH 0.052 —0.858 —{.1 007 0.186 0796 (147 0065

uv —0.005 0429 0.62 -0.02

SO, 0623 0431 -0,23 —0.058 0568 0398 —0.607 -0008

NG 05616 —0.437 0145 o127 0,758 —0.330 0034 —().205

NO» 0.698 0as -0.121 0.129 084 1,332 0077 —0.234

NOx 0.767 —-0.272 uod 0147 0517 -007 006 —-0311l

O, =0 194 0,862 ~-0014 —0.097 —-0.635 0.303 —-0315 034

co

CH. 0.527 —n071 0121 0447 0767 ~0.066 0.333 0463

THC —-0.012 0126 -0242 0749 0771 —-0027 —{) 348 -0.052

NMHC (.452 —0.028 0041 0.589 0.808 -0 066 0291 0429

PM iy 0752 034 ~-0074 —0.152 0749 01335 -0.175 0.056

7 varance 0.404 0.237 0078 0059 0409 [VAB 0105 0.073

Eigenvalue 3.655 3319 1.096 0.82 6.101 1912 1359 0.952
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