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Table 1 Matching scheme for analytical methods
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BENE2 Tk

BETR3 Tk

P Li.Be .Sc,Co,Ga,Ge,
L SRR A 5 B TR B D00 O

Be,Co.Li,Mo,Th T, U, W, Cd,
Ni Bi( PURR ¥ #F, ELEME ) 5 1,
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B FHES ) i e 25 40 B D 5E )
farag> 1y -~ 7S . . P
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K,0.Al,0, .Si0, .TFe,0, .Ba Br,
24 Cl.Ga,Nb.Rb.P.Pb,Sr . Ti,.Y, 19
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JE T2 GIE (AFS) As .Sb Bi Hg.Se 5 As Sb Hg.Se 4 As . Sb Hg.Se 4
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ML 1 (POL) Mo W 2
BTN (ISE) F 1 F 1 F 1
IR B 43 B SV (ICP-MS) Au 1 Au 1 Au 1
A1 B IR (AAS) Au 1
JRPR—MEk (VOL) S 1 S 1
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Table 2 Detection limit, accuracy and precision of the analytical method used for each element

eIty BT EEA E RE S BT NG % BE RSD/ % N R RE, % LYW R HERRE (AlgC)
Ag 0.02 3.82 1.65 0.01
As 0. 069 2.68 9.92 0.05
Au 0. 0003 0. 64 1.40 0. 006
B 1.0 12.2 1.9 0.02
Ba 10 4.49 2.80 0.014
Be 0.2 1.77 4.68 0.023
Bi 0.042 2.86 5.74 0.03
Br 0.8 6.78 5.0 0.082
Cd 0.05 6.12 3.38 0.01
Ce 1.0 3.5 2.3 0.025
cl 6.9 5.0 3.1 0.063
Co 1.0 1.49 8.99 0. 044
Cr 3.0 3.70 10. 47 0. 052
Cu 1.0 2.51 5.16 0. 026
F 20 18.2 5.1 0.038
Ga 2.0 2.2 3.0 0.04
Ge 0.02 2.72 3.51 0.02
Hg 0. 0005 2.18 2. 11 0.01
I 0.30 0.50 3.30 0.02
La 1.0 3.11 4. 14 0. 020
Li 0.5 1.77 4.48 0.022
Mn 5.0 1.62 4.19 0. 021
Mo 0.2 6.48 2.65 0.013
N 0. 002 3.1 2.3 0.02
Nb 1.0 2.1 2.8 0.018
Ni 1.0 1.56 4.57 0.023
p 20 2.0 1.9 0. 009
Pb 2.0 1.8 3.2 0.03
Rb 1.0 4.2 8.4 0.06
S 6.5 6.4 7.5 0.078
Sh 0. 028 2.59 7.11 0.04
Sc 0.2 3.2 4.5 0.05
Se 0. 0057 3.27 11.5 0.06
Sn 0.6 9.1 2.0 0.03
Sr 3.0 2.17 3.85 0.019
Th 4.0 4.2 3.6 0.06
Ti 30 0.8 1.8 0.025
Tl 0.2 7.8 2.5 0.08
U 0.05 6.7 3.1 0.012
\% 5.0 1.61 3.59 0.018
w 0.3 5.95 0.62 0. 003
Y 1.0 2.4 1.6 0.014
7n 5.0 1.85 4.21 0.021
Zr 1.0 2.3 5.4 0.036
Sio, 100 0.8 2.3 0.018
Al,O4 100 0.11 9.3 0. 048
TFe, 04 0. 0030 1.28 5.60 0. 028
MgO 0. 0029 1.55 4.65 0.023
Ca0 0. 0052 1.20 4.22 0.021
Na, O 0. 045 5.65 4.14 0. 020
K,0 100 3.3 2.4 0.01
TC 0. 080 1.60 4.44 0.02
S0C 0. 068 2.45 3.84 0.019
pH 0.10

1 :N TFe, 0, MgO Na,O ! BREA F% , ARG R A 107 pH TEHE4,
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Table 3 Accuracy and precision requirements of the analytical method
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Table 4 Accuracy and precision requirements of routine analysis

THERG K B
A L n
e AlgC(GBW) = I1gC,~IgC, | ZI (IgC; - 1gC,)°
SN A
K HHBR 3 /5 LAY <0.12 0.17
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>5% =<0.05 0.08
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Fig.1 Areas covered by multi-target regional geochemical survey in China(1999~2012)
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(0.84~0.91) .Si0,(0.96~0.98) ; & [T (4
TeW) 55— 55558 IR 8E Lb A8 A iR 3 — M7 A
gk b, RIS Fons () kg
fiE,{X He 7F 33856 — IR W W AIC T £ EAE (0. 92 ~
0.56) , M7 AW EETEEM(L.00~
1.52), Dh b E 00 R () 54k
FE AL B RRRIE A LA A | BB 4 & i R 1
SR TEAHR AT

ER v s W, NS 2 G2 B b T
S5 I FOW A AR FRAAE I 7 =X R s MR
FAEE RS R, s DL 2Bk FE 5 5 v [ 15 5
AR A B A 25 28 AR SO DX -3 Bk Ak A T
SCREE , DLELAR S B FIE 93 3 6 1l X 3% A b gk k2
AR, R 7 B, AL 2w 7 o ik £
TLIAT A, BT 3, AV IS BR VT A5 B 7
X, R A B 5 — PR 4R 4895 Sl (e BRI iR 4K
P IR S AE R ) |, 43 0] 5 Ml 2 =F B (A R0 b [ 2
—IRBE TS SE AT e, AR IR 45 R 4
BRI AT SEMARE, B, & RKEOTER
ALY A T M 5E o B 5 b [ R S AR A
BK, SHFEFEEAALL, RS TFEEETER
WM Ag As B Bi Li Sb Pb 4%, B GEKIK
Ag . As B . Sb.Bi Cd. Li.Sn Pb % KL N Ag.
As Bi.Cd.Li . Sb .Sn .Pb . Th Nb % FRITHI N Ag.
As Bi B Hg.Sb.Sn .Pb . Th W U.Y .Zr.La Nb Li,
Mo 55, &, £ KU BT 38 B 40 5 4 A AN
A, Kb gy At e R AL s, S v, (E
HERE, KT ESE Cd 15 i 57 5
R 1,39, BRI 1. 26, W2 E T O bR 5 Bk
TR, AT 3B T, IRk 2R Au Co
Cr.Cu.F Hg Mn Mo Ni P . Sr.U V. W Zn %,ﬁf‘?ﬁf
4 A Ba Be Co Cr Cu . F Hg Mn Mo Ni P Sr,
U.V.W Zn %, KYLH3K Ba, Cr . F Mo Ni P Sr
&% FRYLWRIECH Ba . Co .Cr .Cu . F Mn Ni P . Sr.V.Zn
SR E N R A R A X S R I 1%
TFe,0, .Ca0 MgO Na,O & F (KT HEEM, B
B, CaO W3 5 TFE(E, TFe,0, . Al,O; Na,0 .3
RFFEEM, KITHE CaO MgO Na,0 B EHKT
FREEAE, BRI R AR, ALO, B & T
FBEH 1 CaO \Na,0 MgO K,0 i E% T HE R,

FRMBITE (A Y) 54 E S S IE
A R A 4 LTS St AR DR, gk
7 FiR AXLLL Cd JTT R A, K ILHEL Cd(1.30) HfH
MU S B (1. 18) ALV s (0. 68) Bk
TR0, 56) . HES BT R AEERE N
s F, HAE 3R SIS A ZE96 s m AL,
LB AR T 2% A SO IR TR iR R R R ARSI

THOTR (A) & 5 ARAS TR # m
HEBRG MR, Db E SR —IREE T 5l
SFEUE  BFSE S U EAEE - IR A AR, AR
8 F b, KR e B g it , B E B LUK BIR N
SOC (3.07) \N(2.39) .TC(1.81) Hg(1.65) .Cd
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Table 5 Geochemical background value of soil in China

TSI 5 BRI

sk é‘gﬂi R IR A S5 S8 (4300 R IR A SR S (A

%03 (n=95588) (n=95471~77535) (n=376743) (n=375854~312184)
TEME bRfEz BRFRE FHE WEZE ERA OTHE MR TRAK OFHE REE TREK
Ag 107 250 3713 14.8 66 17 0.3 297 4216 14.2 74 20 0.3
As 10°°  10.8  12.9 1.2 9.5 3.9 0.4 10.3  14.5 1.4 9.1 3.7 0.4
Au 107 1.7 2.5 1.5 1.5 0.5 0.4 2.0 7.0 3.5 1.6 0.6 0.4
B 107 50 26 0.5 48 19 0.4 51 29 0.6 48 20 0.4
Ba 1076 518 196 0.4 512 113 0.2 510 253 0.5 504 117 0.2
Be 107 2.2 0.8 0.4 2.1 0.5 0.2 2.1 0.8 0.4 2.0 0.4 0.2
Bi 10°  0.40  1.60 4.0 0.29  0.10 0.3 0.46  1.92 4.2 0.33  0.11 0.3
Br 107 2.9 3.7 1.3 2.3 1.0 0.5 4.5 5.9 1.3 3.3 1.5 0.5
Cd 107° 127 308 2.4 9% 40 0.4 205 613 3.0 150 68 0.5
Ce 107 75 25 0.3 71 16 0.2 75 43 0.6 72 16 0.2
cl 107 233 1022 4.4 63 27 0.4 317 1611 5.1 72 26 0.4
Co 10  13.4 8.4 0.6 12.4 4.5 0.4 2.2 6.4 0.5 11.7 4.3 0.4
Cr 107 68 39 0.6 65 21 0.3 66 46 0.7 63 22 0.3
Cu 1076 24 17 0.7 2 8 0.4 25 32 1.3 23 9 0.4
F 107 534 267 0.5 512 137 0.3 521 325 0.6 501 147 0.3
Ga 10  17.2 4.2 0.2 16.9 3.4 0.2 16.3 3.8 0.2 16. 1 3.1 0.2
Ge 107 1.4 0.3 0.2 1.4 0.2 0.2 1.4 0.2 0.2 1.4 0.2 0.1
Hg 107 46 385 8.3 28 18 0.6 76 466 6.1 50 31 0.6
1 107 2.5 2.4 0.9 2.0 1.1 0.6 2.4 2.5 1.1 1.8 0.8 0.5
La 107 38 13 0.3 37 8 0.2 38 22 0.6 37 7 0.2
Li 107 36 16 0.4 35 11 0.3 34 15 0.4 33 11 0.3
Mn 107 650 384 0.6 605 230 0.4 580 308 0.5 552 206 0.4
Mo 10°  0.89 119 1.3 0.68  0.27 0.4 0.8  2.00 2.3 0.67  0.26 0.4
N 10 489 291 0.6 444 176 0.4 1172 591 0.5 1117 450 0.4
Nb 107 16 6 0.4 16 4 0.2 16 7 0.4 15 4 0.2
Ni 107 29 22 0.8 28 10 0.4 27 20 0.7 26 10 0.4
P 10 479 276 0.6 460 177 0.4 707 359 0.5 686 256 0.4
Pb 107 27 39 1.4 23 5 0.2 30 90 3.0 25 7 0.3
Rb 107 109 37 0.3 103 19 0.2 104 37 0.4 99 18 0.2
S 107 233 668 2.9 129 58 0.5 353 746 2.1 259 104 0.4
Sh 10  0.94  1.60 1.7 0.76  0.30 0.4 .02 2.15 2.1 0.80  0.31 0.4
Se 106 1.2 3.6 0.3 1.1 3.0 0.3 10.7 3.5 0.3 10.5 2.9 0.3
Se 10° 0.17  0.19 1.1 0.13  0.07 0.5 0.26  0.22 0.8 0.22  0.09 0.4
Sn 107 3.6 3.9 1.1 3.0 0.8 0.3 4.3 8.7 2.0 3.2 0.9 0.3
Sr 107 157 108 0.7 152 83 0.5 154 110 0.7 148 79 0.5
Th 10°  13.5 6.9 0.5 123 3.2 0.3 129 6.1 0.5 1.9 3.0 0.3
Ti 100 4458 2069 0.5 4240 1068 0.3 4419 2191 0.5 4193 1044 0.2
Tl 10° 0.7 0.3 0.4 0.6 0.1 0.2 0.6 0.3 0.4 0.6 0.1 0.2
U 107 2.8 1.6 0.6 2.4 0.7 0.3 2.8 15.1 5.4 2.4 0.7 0.3
\% 107 87 37 0.4 83 24 0.3 84 36 0.4 79 24 0.3
W 106 2,12 3.08 1.5 .78 0.55 0.3 2,18 7.45 3.4 .77 0.55 0.3
Y 10° 256 8.1 0.3 25.0 5.0 0.2 25.4 7.0 0.3 24.9 5.0 0.2
Zn 107 67 34 0.5 64 20 0.3 71 49 0.7 67 23 0.3
Zr 107 261 68 0.3 257 55 0.2 276 85 0.3 269 63 0.2
Si0, %  63.88  6.65 0.1 63.94  6.03 0.1 64.96  7.52 0.1 64.96 7.0l 0.1
AlL,0, % 13.98  3.15 0.2 13.62  2.31 0.2 13.14  2.65 0.2 12.96  1.96 0.2
TFe,0; % 4.79  1.81 0.4 4.64  1.35 0.3 4.49 172 0.4 4.35  1.28 0.3
MgO % .52 0.76 0.5 1.50  0.71 0.5 1.48  0.80 0.5 1.46  0.75 0.5
Ca0 % 2.99  2.97 1.0 2.90  2.76 0.9 2.85  2.75 1.0 2.79  2.58 0.9
Na, O % 1.28  0.76 0.6 1.28  0.75 0.6 1.28  0.77 0.6 .27 0.75 0.6
K,0 % 2.41  0.58 0.2 2,40 0.42 0.2 2.36  0.63 0.3 2,36 0.44 0.2
TC % 0.90 0.72 0.8 0.84  0.55 0.6 1.63  0.85 0.5 1.54  0.58 0.4
socC % 0.37  0.33 0.9 0.31  0.16 0.5 .15  0.71 0.6 1.07  0.49 0.5
pH (P %0 8.03 8.04 7.67 7.67
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Table 6 Ratio between Chinese soil’s geochemical background value and the continental crust abundance

o R 55— BB - e BR (L2 ST AR S8

r S B IR L2 SR

o b VAR LY VA e oy e 18]
L EE Ik 51 LR E s IR 5 H Al
Ag 4.72 1.25 5.60 1.40 53
As 2.25 1.98 2.15 1.90 4.8
Au 1.13 1.00 1.33 1.07 1.5
B 2.94 2.82 3.00 2.82 17
Ba 0.83 0. 82 0.82 0. 81 624
Be 1.05 1.00 1.00 0.95 2.1
Bi 2.50 1.81 2.88 2.06 0.16
Cd 1.41 1.07 2.28 1.67 0.09
Co 0.77 0.72 0.71 0. 68 17.3
Cr 0.74 0.71 0.72 0. 68 92
Cu 0. 86 0.79 0.89 0. 82 28
F 0.96 0.92 0.94 0.90 557
Hg 0.92 0. 56 1.52 1.00 50
La 1.23 1.19 1.23 1.19 31
Li 1.71 1.67 1.62 1.57 21
Mn 0.85 0.79 0.76 0.73 761.19
Mo 0.81 0.62 0.78 0.61 1.1
Nb 1.33 1.33 1.33 1.25 12
Ni 0. 62 0. 60 0.57 0.55 47
P 0.73 0.70 1.08 1.05 654.93
Pb 1.59 1.35 1.76 1.47 17
Sh 2.35 1.90 2.55 2.00 0.4
Sn 1.71 1.43 2.05 1.52 2.1
Sr 0.49 0.48 0.48 0. 46 320
Th 1.29 1.17 1.23 1.13 10.5
Ti 1.16 1.10 1. 15 1.09 3840
U 1.04 0. 89 1.04 0. 89 2.7
A% 0.90 0. 86 0.87 0. 81 97
W 1.12 0.94 1.15 0.93 1.9
Y 1.22 1.19 1.21 1.19 21
Zn 1.00 0.96 1.06 1.00 67
Zr 1.35 1.33 1.43 1.39 193
Si0, 0.96 0.96 0.98 0.98 66. 62
Al 04 0.91 0. 88 0. 85 0. 84 15.4
TFe, 04 0. 86 0.83 0. 80 0.78 5.6
MgO 0.61 0. 60 0. 60 0.59 2.48
Ca0 0.83 0. 81 0.79 0.78 3.59
Na, O 0.39 0.39 0.39 0.39 3.27
K,O0 0. 86 0. 86 0.84 0. 84 2.8

T Ag.Cd FREAN 1077, HATLE N 107 A b & B0 8%,

(1.61) Se(1.55) Br(1.54) .S(1.52) .P(1.48),
CI(1.36) %%; BHEILRIEI N Sn (1. 19) | Ag
(1.18) \Au(1.18) \Bi(1.16) .Pb(1. 12) % K4
SR A E YR AR (E R R R T SV (L i
' TC(1.83) SOC(3.48) Br(1.46) .Cd(1.56) Hg
(1.77) \N(2.52) .P(1.49) .S(2.02) .Se(1.78)
e e EILE SRR N Bi (1. 12) . CI(1. 14) . Pb
(1.11)%, LR B BIKZ [ RIFEE 5+
BEFAE R A2 Hg (Cd S NP A& & 45 AR 3l

AR, AL SRR VR A OC, 40 Se \Br Cl Hg
&, Hrp Cd Hg S FE MBS pH A T4 5
BJURi G, R2EHSEE 1 pH R 8 E
90.95, HEERH] RS I T 2.5 £, RUIFRIE
RETELMEE TR, TR E S E T RIEL
5.

G [ A M X 7E B SO0 S A BT H T 5
WPRAL A A5 S N i B B A5 Dy AR i %
25, R TORIE AR B R R AR A
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Table 8 Ratio features of soil background value in environment II versus that

in environment I ( reference value) of China

SRR AR D B 50 3% 5
By L fH ety OB By L fH Bty OB EEan O AE Eisty OB
Ag 1.19 I 0.95 Ti 0.99 Ag 1.12 I 0.92 Ti 0.99
As 0.96 La 1.00 Tl 0.96 As 0.96 La 1.00 Tl 0.97
Au 1.18 Li 0.95 U 1.00 Au 1.07 Li 0.95 U 1.00
B 1.02 Mn 0.89 v 0.96 B 1.01 Mn 0.91 v 0.96
Ba 0.99 Mo 0.96 W 1.03 Ba 0.98 Mo 0.99 w 1.00
Be 0.95 N 2.39 Y 0.99 Be 0.96 N 2.52 Y 1.00
Bi 1.16 Nb 1.00 Zn 1.06 Bi 1. 12 Nb 0.99 Zn 1.05
Br 1.54 Ni 0.95 7r 1.06 Br 1.46 Ni 0.95 Zr 1.05
cd 1.61 P 1.48 Si0, 1.02 Cd 1.56 P 1.49 Si0, 1.02
Ce 1.00 Ph 1.12 AL O, 0.94 Ce 1.00 Ph 1. 11 Al 0, 0.95
cl 1.36 Rb 0.96 TFe, 0, 0.94 .l 1. 14 Rb 0.96 TFe, 0, 0.94
Co 0.91 S 1.52 MgO 0.97 Co 0.95 S 2.02 MgO 0.97
Cr 0.98 Sh 1.08 Ca0 0.95 Cr 0.97 Sh 1.05 Ca0 0.96
Cu 1.05 Se 0.95 Na, O 1.00 Cu 1.04 Se 0.95 Na, O 0.99
F 0.98 Se 1.55 K,0 0.98 F 0.98 Se 1.78 K,0 0.98
Ga 0.95 Sn 1.19 TC 1.81 Ga 0.95 Sn 1.08 TC 1.83
Ge 0.98 Sr 0.98 soc 3.07 Ge 0.98 Sr 0.98 soc 3.48
Hg 1.65 Th 0.96 pH 0.95 Hg 1.77 Th 0.97 pH 0.95

FIEASI] BRI 45 b IX T R HR bR B 8% 5 50 — A 45
1 S (R IR S | X A A AR
ik SR FH D I 5 EL A 437 ] oA 25 R Bl e X+
e ERIL 24T S HUAEARE , 26 9 B LR IEn &
R, 2EM TR EE S B EEE TR
f&k5r N Cd . Hg . Pb Ag . Br.N.P Se.S & TC.SOC
A B e 4 ] % It B A b DX ) 3 ok SRR, T AR
FRIE DT, T E A S e O e X AR R, KT
B R ILLIEH XA B Mo 1 E 0 R A1k, M ER VLI
B R H ARG HIIX. Mo\ Zn  Cu %423k 20 A Rh 25 e
JLEAA TR FE AL, BRIV P X K, 0,
MgO 54 HILE WE 71k, R 5 M0 B E 1L,
AR X AR S A O R A AR AL BRI A
BRARE, S 4 [ p At 1) i DA B FE IR iR T
Py B PSRRI | [ 4R S0 B HL BT TS S T
BRACSAAT TR BE S, ROV W] 4 e b Xt A7
ANTE] INBRYT R ) VU X S I 2w A W
M DX 8 2 Ak 1 WAH B, A7 A K (E AR IR AT ST 1Y
BRI F ISR

3 4EiE

o e BR Al 2 2 H0) A S — TOUE Rl P
FE AR DUHRBG DL 3 57 - e st Bk Ak~ 79 St fE
HIEMEE RN SR, L ey ARdsey RS AR
N M ERR S U R E B S kB Al 2Bk

PRBE A BRIA P R P (R AU S 4 it i AR
I SR BEIR A SRR AR AR A b TR R A5 AT
MV FERT TR A A B B PSR S A A, HoA
R E U E AN HHE

(A - BR A 2 2 00 WF 7 ST A L ER AL
FOREEAER b 5 B WIS R A
HIFFEAAN fih K2 22 WL T ) 5 86 7 T, 3t 2 229 97
KREASEE A RHA S BA B 2R 5T
FIRE SR ST D Il e H X A 25 AR e i 2
I Y % o B8 G U ) B S IR AL, sl 57 1 52 5
J7 EHEAGARUERAE AT . RS 2 A et Bk
P28 SRS FE A T S 4 [ PR A B PRI ) s
a7 4 ) b PR i A v, O 4 ) b PR A S
ek oy B AT SIS TR VA B A Hl  HE S AR
SPGB AP T R R HB R
XL 9 S5 4% T T A T S o AR 4 1 45 3 X
T RS T S FE A T B X IR A 25 3
S5 IR RBU R ST M T - 3 BT TR A oA B X AN [ el B
SOUL MR S B A B R AEAE T AT
TS M IX I ER L 2 7 515 5 AR IR, TR A
WP LI A i | A I SO S e
P RE 55 R 28RS, T A I SR DA i S AR o
D7 FRIERARA TR R A AR 7 ] 5 S A 5 ot
RSB B U1 A S 45 i X 22 B Ak 2
K JESEPR . R A 4 I - e st BR AL 2 2R 5
SRR A s e R M ML A RO, d s
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Table 9 Ratio features of environment II soil background value versus environment I soil background value

( reference value) of whole China and each main catchment area

WX BEEE CES T zfk ERA
(=1.2) (1.10~1.20) (0.90~1.10) (0.80~0.90) (<0.80)
As B .Ba Be.Ce . Co.Cr.Cu,
F.Ga.Ge.l Li ,La Mo Nb,
A TC.SOC Br.Cd .Cl, Sn . Ag.Au., Ni.Rb.Sb.Sc.Sr . Th Ti Tl
Hg.N.P.S. Se Bi.Pb U.V.W.Y Zn Zr SiO, ,
Al, 05 . TFe, 05 MgO ,CaO
Na, 0 .K,0 ,pH
Si0, \Al, 04 \TFe, 05 MgO |
CaO Na,0 . K,0 Ag . As Au,
NN TC.SOC ,Br.Cd .CI, : i o
T R T - I Ba Be .Bi Ce .Co.Cr .Cu.F, B Mo
Hg NP, S Se Ga.Ge La Li Mn Nb Ni.
Pb.Rb.Sb.Sc.Sn . Sr . Th.Ti,
TI.U.V.W.Y Zn Zr
Si0, ,Al, 05\ TFe, 05 MgO |
Ca0O ,Na,0 .K,0 As B Ba,
T TL:\Soc\Bi\B{\L:d\ Ag\A?\Mo\ Be.Ce,Co .Cr.Cu.F.Ga.Ge,
Cl.Hg N .P .S Se Pb.Sn.Zn I.La Li Mn Nb Ni Rb.Sb,
S¢St Th Ti TI.U.V.W.Y .
Ir
Si0, ,Al, 05\ TFe, 05 MgO |
Ca0,Na,0 .K,0 ,As B Ba,
ot TC.SOC . Br.Cd, . ) 0 G .
IR ) ' Ag.Au.Bi.CuPhs De.Ce.Cr.F.GaGe.lLa, Co
Cl ,Hg N .P . Se Li Mn Mo Nb Ni Rb.Sb.
Sc¢.Sn Sr . Th Ti . TI.U. V. W,
Y .Zn Zr
Si0, \Al, 05 \TFe, 05 MgO |
CaO Na,0 .K,0 Ag As Au,
et TC.SOC Br.Cd, . ;
IR IR T, Ld Bi Sn B .Ba.Be . Ce .Cl .Co.Cr.Cu, Mn
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Big data based studies of the variation features of
Chinese soil’s background value versus reference value .
A paper written on the occasion of Soil Geochemical Parameters of China’s publication

XI Xiao-Huan', HOU Qing-Ye*, YANG Zhong-Fang”, YE Jia-Yu’, YU Tao’,
XIA Xue-Qi*, CHENG Hang-Xin*, ZHOU Guo-Hua®*, YAO Lan’
(1. China Geological Survey, Beijing 100037, China; 2. School of Earth Science and Resources, China University of Geosciences ( Beijing ) , Betjing
100083, China ; 3. Hubei Institute of Geological Experiments, Wuhan 430022, China; 4. Institute of Geophysical & Geochemical Exploration, Chinese A-
cademy of Geological Sciences,Langfang 065000, China)

Abstract: The research on the soil’s geochemical background value and reference value is an important basic work in the field of geo-
sciences. The publication of Soil Geochemical Parameters of China is an important result achieved on the basis of the China’s nation-
wide multi-target regional geochemical survey and the high quality and precision big data studies. This paper outlines some basic re-
quirements including the geochemical investigation method and the sample testing quality, and explains the acquisition means and accu-
racy level of the big data. We mainly discuss on a macro-scale the variation features of Chinese soil’s background value versus reference
value, including: @ to study the ratio feature between Chinese soil’s geochemical background value and the continental crust abundance
of the world, and explain the overall characteristics and basic rules of Chinese soil element( oxide)background value versus the global
continental crust abundance ;) through comparing the soil element (oxide ) background values of Liaohe river, yellow river, Yangzi riv-
er and Zujiang river catchment areas with the continental crust abundance, to study the variation features of soil element( oxide ) back-
ground values of each large river catchment area from north China to south China versus the global continental crust abundance;®
through comparing the soil background value of the above mentioned large river catchment areas with Chinese nationwide soil back-
ground value, to study the soil background value’s variation features of each large river catchment area relative to Chinese nationwide o-
verall soil background value ;@ taking the soil background value of the “first environment” , which represents the natural background
with almost no human influence, as the baseline, to study soil’s geochemical enrichment characteristicsof the “second environment”
which is deeply influenced by human activities ;& through comparing the ratio features of “first environment” soil geochemical back-

‘

ground versus “second environment” soil geochemical background of each large river catchment area and region in China, to study en-
richment and depletion rules of the element index under different natural environment and geographic landscape of the whole China.
The study of Soil Geochemical Parameters of China is on the basis of geochemical big data. With huge amount of information and very
rich connotation, this study represents China’s high quality and accuracy, and is an unprecedented academic achievement and milestone
in China’s geochemical research history. This study will provide basic information for many scientific fields including the pedology, e-
cology, environment science and biology; provide important basis for the research of major scientific subjects such as global change,
global environment and global governance; and provide evaluation criteria for the scientific management and decision-making of China’s
natural resources, ecological & environmental protection, agricultural & rural development and health sectors. Only by exploring some
problems on a macro-scale in this paper, we have found many ecological information, natural rules and scientific questions which need
us to make in-depth research and application practice. It is predictable that along with the in-depth research and extensive application
of Chinese soil’s geochemical parameters, the geochemical research will be further involved into China’s economic and social develop-
ment, make positive contributions to our country, and geochemical problems will be more concerned by China’s economic and social de-
velopment sectors. The result of this investigation and research project is a concentration of many geo-scientists’ hard work and wisdom,
shows us these geoscientists’ rigorous scientific spirit and respectable dedication and responsibility, demonstrates China’s high quality
and accuracy, and represents the high quality geo-scientific advancement of China.

Key words: Chinese soil; big data; background value and reference value; ecological information; variation features; investigation

method; data accuracy; multi-target regional geochemical survey
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