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Abstract: Understanding the seasonal variation of arsenic occurrence in shallow groundwater system is one of the challenges and
hot spots concerning the research on high arsenic groundwater, which plays an important role in evaluation of safe groundwater
availability and remediation of arsenic-affected aquifer. To investigate the seasonal variation of arsenic speciation in the shallow
aquifer from the endemic arsenicosis area in the Jianghan plain, groundwater from shallow phreatic aquifer and unconfined aqui-
fer were monitored for arsenic speciation (AsC[l[), As(V) and acid-leacheable particulate As) and water level during pre-
monsoon (May) ., monsoon (July-August) and post-monsoon (November-December) seasons. Arsenic concentration and specia-
tion in groundwater varied temporally: the concentration of As(V ) and particulate As were higher, together with higher par-

ticulate Fe in most samples during the pre-monsoon seasons; As(V ) and particulate As decreased significantly during monsoon
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seasons, while dissovled As and Fe increased dramatically. Higher As concentrations were associated with an increasing per-

centage of As([[l) in rainy season and a decrease towards the end of dry season, indicating a reductive moblization responding

to groundwater level fluctuation.
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Fig. 1 Distribution and structure of monitoring wells in
high arsenic groundwater field monitoring site of

Jianghan plain
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Table 2 Experimental condition for determination of arsenic speciation with HPLC-HG-AFS
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Fig. 3 Seasonal variation of arsenic concentration in groundwater at different depths responding to fluctuation of water level

and precipitation change
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Fig. 4 Comparison of arsenic speciation distribution in shallow phreatic aquifer and confined aquifer in May and July at field

monitoring site
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FeilfE 5 H oy 51k 25%0 /0 212, 8 7~8 A Kk HALRIE MR oz .
F 3T, R T KRG Asp Al As(V) 54k PETFAH Y SYOSA Fl SYOTA Wa i 4% J2 1%
N AsCID s FHEOK P EM AR SRN. BEENS KPS g SYO3A W (& 5) . 1
MIZE S, 11 A N KR R R AsCID P Ee il IIZERE RSN , Bl b T KA b T 3R S A8y
BEAI, 7K b 5 i 0 B B R B R R AIR. o MOACIRES R B K2 0V AR SR D I8 RO BT A
SY03B.SYO7A.SYO7B Huk vt AsCID W LL B R RE 5, IR e ks Sk P R4 ST i i 25 1E A b T
A, it 8 H i 93%.88%. 960k % 11 H sk, Bif A BAE 5256 4% SRt TE S 4R 7 A7 375 At R G Tk
[ 77%.41% .66 %, SYOTA F1 SYO7B RiZmi bt B &bt KAz F) & i A% (Williams and Oostrom,
B T 25 It s A 3 . 2000). 4% H 1 F- 32 4R R 145 o0 A A 24 AR N it FH 174
W E2EFE WA AsCD /As(V) ZEZE L S AU (R K L SR K L b 33T 3 55 I 3%
TH R R TR AsUID /AsCVD) HRIZERYS BN Y R A AR Z KA b S 1)
LS —2 (Kumar and Riyazuddin, 2012; Plan- S8 fLiR JF3R8E fifk 25 3% & AR 0038 B B T 3 K2
er-Friedrich et al. ,2012), X 5 O XML &= R )RR T
PEASL S5 R — 3 (Waeles et al. ,2013). (HLFH 253 FLBR AR HE K 37 #b AR T sl B2 i /0N, MoK
FER LT AKMIES A A B R 2= A8k, As S K EAE A LR 2K 18 2, i & i S
(D 5 Eh ) Z= 95 M AR AL AR [R] (Munk ez al. s JKALRAS AU AELE — 5 B IS 5007 o (E L Bt K R /K i

20115 Romi ¢ et al. ,2011). BT ABIRZ WK o B3 (& ), 7
(a) (b) (c)
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Fig. 5 Comparison of arsenic speciation distribution in shallow phreatic aquifer and confined aquifer in different months at field
monitoring site
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Fig. 6 Comparison of redox environment change and seasonal variation of As([ll) percentage and iron concentration in shallow
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Fig. 7 Comparison of particulate iron in shallow phreatic aquifer and confined aquifer in different months at field monitoring site

R BT R X AL R oK R B R E S A
BT (R BRARAE  2004) o £ T 25 FI9E IR 3 o 7R K R0 oE
KA BN T K e, B3 2R WL 5 T+
TIERS B IE T K Rk S A AR
2T I ORR i HE A MR UK. 4 SY03B Al SY07B sk
Hh UKL A Bk TE A K U 45 TR AR 2 5 R e b T
97%., 439k 5 H #2470 pg/L #1 3 560 png/L &%
8 JII 60 pg/L F1 92 pg/L. A& 143 51 5 H
(49 126 pg/L F1 256 pg/L 4% 8 19 1027 pg/L Fl
403 pg/L, K h M AL &% &l 5 A
3.75mg/LA 3. 84 mg/L # & 8§ AR 13. 84 mg/L
4. 67 mg/L(F 3).

A W A5 A G SYO3B K IR 45 2 1
AR IR X AT 5 & /K 2 DU B 4 SR
K W W B Ry A BILJEE 5 B A L AT R S koK
[RNE AT e (Aziz et al. o 2008). T Yy ks 55
ARG 1 R R, SYO03 Wil A8 20 m IR B
Kb b Bl & B R . o 107, 5 me/ ke SIRAFIE AN
As(V)560% . AsCIII) 540 % 5 18. 6 m¥x YL

BEMFARRREEMNAPABEENROET
I

Table 3 Seasonal variation of dissolved organic matter in

x®3

different aquifers from Jianghan plain

wem s A DOC A i (mg/L) B J DOC % % (mg/L)
H'5  2013-05 2013-08 2013-11 2013-05 2013-08 2013-11
SY03  12.34 18.25 6.54  3.75 13.84  3.27
SY05  11.01 13.98 13.54  8.11  13.49  3.03
SY07 8.08 17.64  4.47  3.84 4.67  3.44

Yyah A 88 X100, Hirhr As( V) (5] 80% LA I (3
JiRIK,2014). 2280 18~20 m (YT AL v e 2 B s
TUBA R AR L AsCV) R 3 76 5 7K 2 oA LR U5
BRI DU T S A 23 38 2o fUAE 0 10 3 D 5 R K o
. B K R R B S R E T AR
HEALTERL T3R8 3R 5T, HA MU & & 5. A A
T 4 R AL, Bol i oT 45 SRR Bk B 1
FETIR N T2 5 e FH A5 A WL U8 1o 3
iU e AT S A R G002 W 1 20 0 g e ok TR AR
HE T AR A B I SR A o AT B R ik
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(McArthur et al. ,2008; Farooq et al. ,2010; Neu-
mann e al. ,2010). FFIRALP 85| LA VL A
Xf il B 25 78 Al K i RS RS Y 52 R A 1 g —
R

(DK LB A K aIE S DL AsCID
FL AsCID (5 S E iRy 5290 ~93%, As(V) K
ST R 1. 7% ~48. 0%, Asp i ST He i)
F70.1%~28. 0% . MMA Fl DMA ¥ B 4415 T4 i1
BRC0. 15 pg/L).

(2) b /KA 7 B AR S 10 251 AR (R X 1l
IR AL Bl B W S 1 ey 6 2R, B R BLAE A K
SERIE AT ZE G » AR T KK AL R T 38 JFA
Bastm b K 2R G0 P BORLAS ORK IR R AIC, Asp Al
AsCVOFEAL S AsCIDD 5 S EOK 7 ik 1) i 70 2k R
I . Bl T 245 A, K A 2 T R AR R K
AsCID Fr o FeABIREAR » 7K Hh i e i 3 1 %

(A% Bh % v 2 K I 5 F 1 AR b
BH S (A2 D2 7K VR (R K LT SR K b 3R 3 55D
T b F IS5 B ) SRk A VR 2 WK IR B L A
)AL RIS LA 24 3 B A s . A B T 5K )2
A0 J5 H A TR

() FLIR AR He /K B 2 08 7K B B 25 0 A1 A2 4k
W . H LR K — R K38 HAE R 2 1K
Ge0% WS AR S B AR A 5 K AL S AR AE
— 7 [ R RN AR BN 2R B 5 kS i KA AR 4k
FEU R JRZEK HIERIZ R ROK Z BIRIR S
e fiifs F )RS S RA VLM RS, il he
PR B 5 7K )2 R T S AR AR T A R T
ALK,
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