Supplement materials

Text 1: Analysis condition of ICP-MS and AFS

The analysis condition of ICP-MS was: the RF generator power was 1350 W, the velocity of flow
of plasma gas was 16.0 L'min "', the velocity of flow carrier gas was 1.12 L-min ", the residence

time was 30 ms. The pore diameter of skimmer was 0.80 mm.

Hg concentrations in the aqueous were analyzed by hydride generation atomic fluorescence
spectrometry (HG-AFS) using a Millennium Excalibur system (PSA 10.055. PS Analytical Ltd,
UK). The filtrated solution was transferred and reduced by KI—-ascorbic acid solution (0.06
mol-L™" KI and 0.01 mol-L™" ascorbic acid) in 3 mol'L™" HCI. The samples were made to a certain
volume with ultrapure water and left for half an hour at room temperature. The Hg concentrations
were then analyzed.

Text S2: Generally speaking, fuzzy comprehensive assessment (FCA) includes five main stages
[1]

1) Establish assessment parameters set U as the environmental assessment parameters that were

representative of water quality.
U= (ul,uz,...,un), (1)

where n is the number of selected parameters (u;).

2) Establish assessment criterion set ¥ of five water quality classes was derived according to
GB/T 14848-93 standards.

Vz(vl,vz,...,vm), 2)

m is the number of water qulity criterion classes (v;). In this stduy, V is established based on GB/T
14848-93 standards. Water quality is classified into five levels: Class I, excellent; Class II, good;
Class III, ordinary; Class IV, poor; Class V, bad.

3) Establish the membership function and fuzzy matrix

Membership degree which indicates the degree of the parameters belonging to the fuzzy set is
calculated by a set of formulas below.

1 X<y
u(x)=qv,=x)/ (v,=v,) v, <x<v,, ?3)
0 xX=v,
0 xX<v orxzv,
u,(x)=9(x=v)/(v,=v,) v <x<v, |, 4)

(v, =x)/(v;=Vv,) Vv, <x<V,



0 x<v,orxzv,
Uy (x)=1(x=v,)/(v;=v,) v, <x<v, , (5)

(v, =x)/(v,=vy) v,<x<v,

0 X<V, or X 2 v

u,(x)=9(x=v)/(v,—v;) vy<x<vy, |, (6)

vs=x)/(vs=v,) v, <x<vy

0 x<v,
u (x)=1(x=v,)/ (vy=v,) v, <x<vs, (7)
1 X2V

The membership degree of each parameter is obtained from the membership function above.
The membership of all parameters establishes the fuzzy matrix R:

r

nl n

n2 h

n3 rn4

n is the number of assessment parameters.
4) Establish the weight set B

Different pollutants have their own impacts on water quality, then different weight is assigned
to each pollutant. Here the weights of all parameters are calculated using the formula below:

W.=a, /iai , )
i=1

a =x,1/s,, (10)

where s; is the average of the ith assessment criterion at each level, and x; is the real value of ith
assessment parameter (a,).

5) Comprehensive assessment

The assessment result is obtained using the fuzzy algorithm of B-R = (b1 ,b,,b;,b,,b, ) , and

the assessed subject should be put into the category with the maximum of b .(J=12,3,4,5).



Table S1 Sampling site information

sampling site as red circles in Fig. 1

pollution site as black triangle in

Fig. 1

No. coordinate well depth/m use of state No. coordinate

N25°46.284"; non-use from 2008 N25°42.917";
1 below 1.0 1

E113°09.597' E113°10.970’
5 N25°47.582"; Lo non-use from 2006 ) N25°43.298";

E113°08.856' . E113°9.623'
3 N25°47.762'; Lo non-use from 2006 3 N25°43.161";

E113°08.648' . E113°09.997
A N25°48.115"; - being used A N25°43.906";

E113°10.405' ' E113°10.547'
s N25°49.005"; . being used s N25°44.108";

E113°09.225' ' E113°10.339'
6 N25°49.402"; 55 being used 6 N25°46.303";

E113°09.041' ' E113°09.646'
. N25°49.495"; s being used ; N25°46.354";

E113°8.547' . E113°10.349’
o N25°49.548"; s being used . N25°46.354";

E113°09.551' . E113°10.349’
9 N25°49.571"; 20 being used 9 N25°47.718';

E113°09.223' ' E113°09.743'

N25°49.604; being used N25°47.888';
10 1.7 10

E113°08.615' E113°9.169'
" N25°49.812"; s being used 1 N25°48.028';

E113°08.599' . E113°09.676’
. N25°49.877"; Lo non-use from 2005 . N25°48.054";

E113°08.784' . E113°09.781’
3 N25°50.554"; L2 non-use from 2003 ;3 N25°48.054";

E113°08.849' . E113°09.781’

N25°51.913" being used N25°48.046;
14 below 1.0 14

E113°9.595' E113°09.630’
s N25°52.087"; non-use s N25°49.970';

E113°09.194’ - E113°08.457'

N25°52.289"; being used N25°50.463";
16 1.5 16

E113°09.191' E113°08.519’

N25°52.908"; being used N25°50.949';
17 1.0 17

E113°09.662' E113°8.762'

N25°52.942'; being used 18 N25°51.379';
18 below 1.0

E113°09.461' E113°08.928’

N25°53.170"; being used
19 10.0

E113°08.758'

N25°53.657'; non-use from 2003
20 1.0

E113°08.816'




Table S2  Limit of detection (LOD), SF and RfD for each heavy metal

heavy metal LOD/(ng'L™") SF/(kg-d'mg™") RfD /(mg:(kg d) ")
Cr 0.2 0.5 0.003
Mn 0.2 - 0.024
Fe 30 - 0.7
Ni 0.3 - 0.02
Cu 1.0 - 0.04
Zn 2.0 - 0.3
As 0.1 1.5 0.0003
Cd 0.01 6.1 0.0005
Ba 0.2 - 0.2
Hg 0.005 - 0.00016

Pb 0.1 0.0085 0.0014
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Table S4 Frequency of quality of individual heavy metal in dry and wet seasons

season index Cr Mn Fe Ni Cu Zn As Cd Ba Hg Pb

dry I 1 0.9 0.9 1 1 1 095 095 03 095 1
s€ason
1 0 0 005 0 0 0 005 005 07 005 0
111 0 005 005 0 0 0 0 0 0 0 0
v 0  0.05 0 0 0 0 0 0 0 0
\Y% 0 0 0 0 0 0 0 0 0 0 0
wet I 1 095 09 1 1 1 0.9 1 0.05 1 1
season
Il 0 0 0.1 0 0 0 0.1 0 0.95 0 0
111 0 0 0 0 0 0 0 0 0 0 0
v 0  0.05 0 0 0 0 0 0 0 0 0
\% 0 0 0 0 0 0 0 0 0 0 0
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