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Abstract; In order 1 reveal the (haraoterl%%los of ‘mer€ury release flux and exchange across the soil/atmosphere interface under
different Vegetanog cover types, four of these types (eymgrgeﬂ'broad leaved forest, bamboo forest, %hlub and grassland) were chosen
as regearch'samples at Jinyun Mountain National Nature Resérve , Chongqing, Continuous monitoring of the different vegetation covers,

soil/ atmosphere interface, and mercury release flux was conducted, at the same time as the effects of environmental factors were also
consideréd. Results show that the annual average Hg emission flux for the four kinds of forest cover have obvious differences. The
overall emission performance of Hg is ranked as: bamboo forest [ 17.77 ng-(m®+h) ™' ] > grassland [ 17.58 ng-(m®+h) '] >
shrubbery [16. 87 ng-(m®+h) ™' ] > evergreen broad-leaved forest [ 14. 32 ng+(m?-h) ™' ]. There are obviously seasonal differences
between Hg emission and the four kinds of forested stands in Jinyun mountain and there are significant differences among the different
forests. These differences mainly reflect that emissions in the warm season are higher than in the cold season. There is also an obvious
diurnal variation of soil mercury release flux from different forested stands in Jinyun Mountain. Meteorological factors of light intensity,
air temperature, soil temperature, and relative humidity also effects the soil/air interface meaning that mercury flux is not the same
across land cover types. Temperature is the main factor affecting evergreen broad-leaved forest, shrub forests, and bamboo forests.
Light intensity is the main influencing factor for grasslands.

Key words : vegetation cover; mercury; Jinyun mountain; released flux; environmental factors
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Fig. 1 Schematic of the dynamic flux chamber

SRAE R 25 A e 1 1 v A S FL A AR i A
AN ORISR AR A BT AR AR T
PERAE BB AN 2 FR RAEGE Y 20 Lemin ™',
I 1 Hy, B UCEE SRR 1E] g 10,~26 mind, i
EVAR %tsmni%*—m<¥ﬁﬁ§%fu>
NG F / 4
E = (c o

aqut +C _CO)Q/A jj (1)
f*&ﬁhmﬁ%ﬁﬁ%%‘ﬁﬂ%éﬁ@%

(TGM)/ﬁf“(ng m IRy ﬁl_gflgﬁlj‘])j***mjv&
WB/JJK/ZU‘!F(ng em Y, i 2 H1E; Q jﬂﬁi#bmi,
(L+min 1) ?’jﬂl_iﬁﬁﬂﬁfhﬁiﬂ(m )s Fj‘?‘h/j:
ST 18] B 2840l [ ngs (m®+h) 7' ], Tjilﬂfﬁ""ﬂ_j‘
T Ay S50 5 (R B R MAHILR 1 SRR 1 K
Uik, R I i RE R AR, T ) 3k B R
TR

i Ak
Cin Cout
IF
| I
¢ s
B2 T/[SREEHRIBTE

Fig. 2 Schematic diagram of the exchange

of mercury across the soil/air interface

25 [
1 B AR TR B U T AT, e TR 0.1
mol - L~ HNO, &/ 24 h, J5 FH K& H kK ik,
W RE PR oe, e s FIXALR . 2 A
(EAE LI 2 NI AR A R I 5 55 DT 25 8
ﬁ%ﬂ(mgki%ﬁﬁ%u%ﬂm%ué@?ﬁ?ﬂ&lﬁi,%ﬁi&
— B ERAE A AT R T R MR 25
%ﬁﬂ?ﬂé’ﬁ RAAZS FE. RA-915* ZIBER T

1.3



4716 57~ S < S 38 %
I
g&iﬁ;&zﬁﬂau%% E AR R AT TS Bsf A X6 22 708 ) ERER
1.4 RESEWNE 2.1 Mg/ AR HORAS
KA RUE ] Lumex® RA-915 * Z I fER T e 1 K& 3 a5, 2% = 1l 4 FhoAS IR 9 o5

LY BT Lumex 23 72 &) BLZ I 2 5 't BE 5 B
i1 TES B XA EE T (B ACZR A 6] 77 d ) T
- HEE i DeltaTRAK® {4508 BE I 2 K

AR /R R A A - A = BRI R
SRR 17. 77 ng+ (m*+h) 7' ]| FHL[17. 58
ng-(mQ-h) _1:| . @7!(7[‘/!([ 16. 87 ng-(mz-h_1 )], Hw

AR, 2R | KR Kestrel® 4000 730 LRI AR 14. 32 ng- (m®+h) '] 4 P2 AI7E &
ARG BR R AL ( 32 18 Nielsen-Kellerman 23 ] 7= i) éﬂjmﬂg#ii_iﬁ,gﬁ‘k%ﬁﬁﬁii. KB
e TS T AR TR B A IR
F1 4#EHKESRR
Table 1  Statistical summary of the surface flux for the four vegetation types
, MR SR /g (m? -h) 7!
i—l—.— D n
fies - (i IR Bk fi H/ME bR L
Lk i PR A 14.32 11.51 49. 05 -3.29 10. 89 1156
TEAR M SAF 16. 87 13.54 67.52 —-4.34 13.22 1156
Bl s 17.58 22.28 79. 69 -3.65 20.3 156
T Pk S 17.77 14. 81 58. 34 “] 156 a

-3.88 [ 14. 19

2 502 T I PSR MR i R R T RO
AT HA ML IX /5 I AR R L, AT =, A
W 4 ﬁTH#E%&%*Ti%%%ﬁﬁiiﬂjmTik
15 P IR AR .l K P Mﬁmﬁrﬁ”%i

s 7 T b i S 1 AR AR Eﬂ%ﬂﬁ?}‘ﬁi
e %Iﬂ—fl{‘ﬁh_ﬁﬁﬁjﬁ/ e e YA XTTRE
JEEO B R HAL P R R X JKAEEF &

SR AR Iﬁ}%%‘}\j‘jﬂ;um}%ﬁkﬁiﬁiﬂd:ﬁi

Ulle_ﬁii?itﬁﬂj:iﬁﬂftt}:mﬂigif*ﬂ ﬂ@j_
W'JEETEFE%%E%&}E“IJJE"iﬂzi?S“IT ez

..4—'

%WFF%ﬁ@ﬁm¢mmmuL@ﬁﬁﬁlm
LIBHES 3 5 %ﬂ%mm%ﬁmm%mﬁi%wﬁ
WA AL 5 B %*mmﬁcmm¢mm

ﬁ/ﬁ%@kf&w*?ﬁﬁ@&ﬁi%%?
%“%ﬁU?%%E%hth%HP¢Mm@;
JEE LR R BB L (AR Tk TR
EPIX AR BRI S A 2 N SR
VBEHICRHER 8 | 0] AR TR T A e B
3JJ ﬂﬂh—lilﬁimﬁhﬂfﬁi KA X TR T5 Y 45 i
I TR S A B 4 SR gt 5 ) e % 5 1L

®2 T/ ARXSRERZHBEENLE

Table 2 Mercury emission fluxes from the soil/air interface reported in the literature

AL, B &St JRiE & /ng- (m?-h) ! SCHik
Eree B 2R HE L 0.7~1.1 [12]
Fiip i FodNa e -1.30~1.40 [2]
2 [E Bt B35 T aksig s Nawes -2.5~27.2 [14]
G b, LRy Nt 0.5~2 [12]
BRA ARAR A1 -0.5~6 [22]
MZ e FodiNa e 0.8+0.2 [13]
Sy ey Wz X 30. 97 +30. 77 [23]
St A KX 33 ~3 638 [18]
il P ARbK 1 14.23 +6. 46 [20]
P L Mo ( HZ) 7.7+3.9 [17]
KA EEE Rt 12.4 [24]
St L0 (718 £1517) ~ (4115 +1512) [19]
KE b G e 4 N w4 4.4 £28.74 [11]
220 EFRRIRACHK 14.32 +10. 89 N
eI AR 16.87 £13.22 N
il LN 17. 58 +20. 30 WS
E il LR 17.77 £14. 19 PN




11

Pt TEIREE =10 4 Bl S AR OB o T ok ARG B B2 e PR

4777

FRAR LR R Y He A R RS 1
HERRE MR Z WF G S5 e AL, T H At 3 AR B 3
15 T S ] AR A AR SR T E R G (A B
AR TG Y R T /A R R
2.2 4 FEE A/ SRS IR AR AL RRAE
2.2.1 A/ AFORSHRHY 225 AR AL RAE

4 FiARBY R 3 £ 2 AR Ak B 5 O IR

AR INIEL 3 PR, WA ARl
MR R DR F= ek Bl e m BokoK P @4 %
BB ERARRER K- 5 (B4 Fhvie 24 52 B Hh AR ] A 728
PCRUEE ;. @V 2= A B AR R I 1) RARER,
T it B R AR A A S0 e ] B A A i LA e TR B4
HIG; QoRBEHE &5 Ul SRR L
BRI , B R4 i — 2.

32 28 110 32 32 1 10
2 | @ WEMIER, ZZES 2 | OVAR o 128
. ~o-'Gi 124 g " 18
- 2l RN - wul| o© ’ 124
£ 2 2 120 2 ZF 5 20 =
T \ 162 E TP e 163
g ol6 Z A\ e | X 2 16¢ 162 | X
& o, | 7 rls= 5§ rily =
E 12 \‘ |1 e} E 12 12 e}
8 L / \ 15 T 8 48 15
N m, w /i )| I’
0 Jo 0 Jo
£ L% #* %
35 32 135 32 32 25
0 L (c) ikl 4 28 1130 28 428
420
=25 %\ 12 s =¥ 1% 3
£ 120, £ L 20} - 200 |53
E »l v oz £ ) < =
2 {16 T 2ot % 6 % | %
: 2 B ¥ 2
#® 10 |- lg w0 2 o 7%//4~ s
A ~ Is
] Z Z Z
: o Jo = B I
% ¥ K % ., 5 5 & % r
CE3 NEERREMSRN 4 MEMKEREYE ‘
Figi|3 Efféct of air temperature and sql‘ar }felldiatioj on Hg emission flux during folir seasons for four kinds of vegetation types _‘“,--""

'l ¥ = Yy J N i
' ‘fﬂﬁﬁﬂ"ﬂﬁlﬂﬁzgﬁi,ﬁéﬁg‘?ﬁfﬁ(Elz,i@%fﬁ'r’fw

24.3°C , IR 23.96°C ) , SR EIEHE( $ﬁfﬁﬁ€§¥/

FE 8. 0075 10° 1) 1] 5 | A 45 38 56 B A 62, - 19
SRR BN ES | N2 A B R AR, T 2
UL E R B AGE R P 12 A BWAE 2 AL B4
o Ik R AR B (R R 5034, R LR
5.70°C ) , G HA R FE b 75 42 4F B 55 (OF 190 I8 38
2.89 x 10° Ix) , He " 0 JEU 1A FHI 0 55 31 o Bt e 38 R U
W, /5 SR T o 50 29 e I /N | ELAC Z b+
et SR B B I B T HE =5, 56
TR L B e R B B IR LT, e
WG PERETR | F JEAE N, He O £ o
SR AL He® J5 B A K 55 =3
H RS TFHERIIE | 40 75 2515 b J2 45 MK 0 A
R ) CBOR SR I, i R 2 3R 1 T R
JBCE[20. 16 ng- (m®-h) =" ] ¥ TR W R A1y
B[ 11,45 ng- (m®+h) ' Ay FE A,

Zosh A2 BT R I, (R 4 R BE
T RSB R T M2 R (P >0.10)  H

G R A2 PR 5 7 26 TROR A8 M A ] 25 S
(P<0.05), HEMBEE N LREESR (P>
0.10) , Bk, 4 FhAE 1%  55 T H R 3¢ il & 0
FE2ZF(P>0.10), 42 5 RS AR S ATAR, i
VIR S HEARME 5 T 1 R E R A e B 25 57
(P<0.05). BRub=ZAh, 4 FhRiE &7 % W P 2= (7]
WERME T BFEER(P<0.01) , NiiE—4 300 4
TR S b 3 oK R ik B A 2= 10 AR Ak A e W iy 22
SR eI

TE 4 PR G OR 38 5 1% He b, 3 2 SR R
T fe 7K BRI AE e [ 26. 85 ng+ (m’-h) '], FE R
Shy e b, - AR DY B T R A, O R R
T He't 5 Tk Rl ¥ & P He” If8k 1
SRR KR, HABAR B T 2 A e
o, FE M2 T RS T R S
HMBOL | ARGl He' T2 RS R
HRIN . A& A ek AR T T IERE A —
B LB ARG R T I, 2 R HEREOR AR T e A A i
LR B8 5 A 7 e S T S P B T I



4778 AN 5%

B 38 %

AT [, DT BEL LR SR A BRI , (5 4% 2 gt o] I vk
+ /AT I B AR R . AR AR
HERER BN B, X 5 TR R A W 43 A ARG %
- SRR AR AR DA OC.
2.2.2  fHBE L/ AFRORAS A H AR AR

4 FIAS [ AE 4 E DU 28 SR B HGE e H AR £k A
4 iR, WA LG H . D4 B [ 1E R 28 i
¥Ife B R IR SRS N, Hh 4 (1200 ~ 14.00) H
PR RAA, AR 2 H T (22:00 ~03:00) H B/
B @4 FAs Bk (R Y oK 28 3l i 3 TR )

70

(a) HZ a —=— g bk
60 - FN e AR
£y i
50 - o Kb
= 40
£
@ 30
=
B 20
e

10 ¢<#

03

-10 ] 1 ] ]
00:00

s fit/ng-(m?h)™!

12:00
t (0"clock)

18:00 24:00

@UUZEA R AE— Kb ¥ B 2RI HHERR,
AT A st ) 2 A TR DLRE M B ; @DF
BRK =227 J5 R b R R O & A 4 Rk b R
1, EF BRI R F L, R0 R AR
HEAK; @& 4 06:00 ~ 1200 17T HkikF) 4
FehFE ke 5 v BRI R AE [ 28. 70 ng+ (m’+h) 7' ],
U f 24.00 Zo A7 4 FlvRE w B cE 2 R B Ak, OF B
FOMCRANT. Bt & B, DUZ— Kb 4/ R R R
HGH 5 RGR | IRE SR LW R BTN,

It H SR B OCR.

105

(b) 5%

90 -

75 L I;,v-‘i,_
:’f'.‘ 60 |
E
& 45
b=
= 30
e

15

X

-15 1 ! ] !

00:00 06:00 12:00 18:00 24:00

30

@ %%
25 b
"9
20 - CAANAN

R fit/ng-(m?-hy™!

=10
00:00

1
06:00 12:00

1 (o’clock)

18:00

El4 MZErh4 MERREEHTHREE

Fig. 4 Comparison of daily variation of Hg emission flux during four seasons in four kind of vegetation types
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