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Abstract

The important source of the mercury in water-column is the influx of atmosphere mercury, via dry and wet depo-
sition. In this study, wet deposition of mercury was estimated to be 14.56 ug/m? during 15 months at the Lake So-
yang, which is a little higher than those observed in the several rural US Mercury Deposition Network (MDN) sites
with similar precipitation depth. The mercury concentration in precipitation did not show a positive correlation with
atmospheric RGM (reactive gaseous mercury) concentration, while maintaining good correlation with atmospheric
PM; 5 at Soyang Dam. This result suggests that the contribution of particulate Hg to the total Hg wet deposition
should be more significant than that of RGM. In this study, both precipitation depth and precipitation type affected
the amount of wet deposition and the concurrent mercury levels in precipitation. There was generally an inverse
relationship between precipitation depth and Hg concentration in precipitation. Precipitation type was another fac-
tor that exerted controls on the Hg concentration in precipitation. As a result, the highest concentration of Hg was
observed in snow, followed by in mixture (snow+rain) and in rain.
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7152 & ongm’ $EY pER EASEE, ol
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Iy A7) F e v aide A sl
FARA WA Fz 34 veeol)] o3 w2
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Fig. 1. Correlation in precipitation amounts between dup-
licated samples by precipitation sampler.
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2.2 QA/QC
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Table 1. Summary of QA/QC for the analysis of total Hg
in precipitation.

RPD (%) Recovery efficiency(%)
Arithmetic Arithmetic o
Range Range
mean mean
OPR 7.3 0.37~179 101.8 83.6~117.1 52
SRM 5.6 0.1~149 101.6  89.2~116.1 10
MS 6.5 0~21.3 103.3  83.8~1238 25
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Table 2. Seasonal variations of precipitation, volume weighted mean (VWM) Hg concentration, and Hg deposition flux.

N* Precipitation (mm) Hg VWM conc. (ng/L) Hg Deposition (1Lg/m?)
2006 2007 2006 2007 2006 2007 2006 2007
Spring 22 189.2 15.16 2.54
Summer 5 25 112.6 667.3 9.10 11.29 0.95 7.44
Fall 11 11 111.2 253.1 10.81 6.53 1.19 1.64
Winter 10 74.9 12.63 0.81
Totai 84 1408.8 10.94 14.56

*indicates the sample number collected.
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Fig. 2. Temporal variation in Hg wet deposition flux in relation to precipitation depth and total Hg concentration in

precipitation.
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Fig. 3. Relationship of precipitation depth with total Hg concentration in precipitation (A, left) and with Hg wet deposi-

tion flux (B, right) during the study period.
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Table 3. Comparison of Hg wet deposition with other studies.

Popul.
: Preci. Conc. Flux Popul.* .
Count Sit Lat. Lon. density*
oy e # on (mm) (gl)  (ugmd)  head) G OEYL
Seattle, WA 4768  —122.26 975.89 7.10 6.86 594,210 2,665
us? Michigan city, IN 41.63 —8708 13348 9.29 11.49 32,900 648.1
Centreville, AL 32.90 —8724  1057.96 10.42 11.32 2,466 97.9
Florida city, FL. 25.39 —80.68 175827 13.46 23.13 7,843 940.6
Japan? Average of 10 sites 1638.1 13.71
KOR ~ [hisstudy 37.99 12781 139239 10.91 1456 259132 25

(2006.8 ~2007.10)

*: Data were observed from the web-site of http://en.wikipedia.org/wiki/Main_Page.
Y; Mercury Deposition Network homepage: http://nadp.sws.uiuc.edu/mdn/
?; Sakata and Asakura (2007). Ten sites were well distributed in Japan.

BR Mann—WhitneyUtestiﬂ A, AL 7|7k v) 3 A S AT JAE 7] dEel A
AL 71780 2 4] AR SF FE Aol £ AA Ade fARRE A= 2EE Hele X2 A
9] 5 00544 BAA 2 {204dS YepT Astgict = AHLE Aas B A 22 7|7
gl 20061 $UHE 20074 109749 A2 E AHE-

3.2 &4 FAxZa AP A 3}lh. Florida city®] 739 A433] 2 A% &
7129 |} sl YgAA o o L2 ] Z9)oh (2 dF: 14.56 ug/m?, Florida city: 23.13
TET A e #AE Yeioh e ng/m?, B A7 of 159%). Exd F& W=
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o8 &9 ARVAE AT (p-value=001, TF  £FAQ) A4S GE 107] 29 B A
3A). =&, I9 3BellA R%o] B4 £29 & o WA Relw BT 29 4 AAL
A AAY e ARWVAE Bolm (R?=0495, 1,= Jlal o e 3E woAFT ok $Ed W FF
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& Ak mebA 2odelM ST £ 4 " $Eol 2UAY B £ 4 AT P
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g 4 ek U#A) 50%E RGM3H He(p®l 7] &
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9 FEE SHAoE BAT 4 b el B4 429 $4 AAP) Je T+ 7 HeFe
a7 dom= shd £ Fo) AA $4 ARyl A7) F ROMF He()olwh & A7l Z4T
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AL U FHyeAle AR o= o)A veb
e}(718 4(B), Spearman AFEA 4> 1, =0.591, p-value

=0.026). o] 7] 5 PM,s8] s=9) vlEe] A
A ] pEr 3 Y ALH Fosta, 2t

b A ) wErE A A SHe

S~ |

F9 $eloleba e ¥lr} Sakata and Asakura (2007)
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£ AA AL BAQ 128l M 597A] T st
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webr] PM,s 559 709 W 2 o] w2 A4S
Ae 2 d, =4 A AS 29 2 54 A
&oll W3t YA 20 Yl mrt RGMel| 1]}
| Fescly bgd o Wdg 4 gl

&4 AR ABeh L 7)1 B 2% HellM &
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4~ glrfe]] of8k& whi=t}(Landis et al., 2002a). 3
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Table 4. Summary of Hg wet deposition in each precipi-
tation type at Soyang Dam.

Snow Rain Mixture
Precipitation depth (mm) 3221 19.97 55.33
VWM Hg concentration (ng/L) 31.79 445 8.41
Cumulative flux (j1g/m?) 0.97 0.07 0.23
No. of samples 9 4 3
60

Hg in precipitation (ng/L)

T T T
Snow Mixture Rain

(0=9) (n=3) (n=4)

Fig. 5. Total Hg concentrations in each precipitation type.
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