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1—regional geochemical survey in Shangnan and Luonan area; 2—regional geochemical survey in Luanchuan area; 3—regional geochemical survey in
Lushan area; 4—regional geochemical survey in Luoning area; 5—regional geochemical survey in Neixiang-Nanyang area; 6—regional geochemical
survey in Pingdingshan and Xuchang area; 7—regional geochemical survey in Sanmenxia, Luoyang, Zhengzhou area; 8—regional geochemical survey
in Xinxian area; 9—regional geochemical survey in Linru area; 10—regional geochemical survey in Biyang area;11—regional geochemical survey in
Tongbai and Xinyang area; 12—regional geochemical survey in Gushi and Shangcheng area; 13—regional geochemical survey in Changzhi, Handan,
Lingchuan, Hebi (partial) area

1 WEE 1:20 FKRARYNETIERE

Fig.1 Work degree map of 1:200 000 stream sediment survey in Henan Province
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Fig.2 Work degree map of 1:250 000 land quality geochemistry in Henan Province
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Fig.3 Soil forming parent material map in Henan Province
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Table 1 Characteristics of stream sediment survey data in different soil forming parent material

AR5 JLHR EHIE LREDE ' b2 FE AL N E] e/ MHE 5 Z U %
cd 0.139 0.110 0.210 11204 14.550 0.010 153.1
1 As 8.50 7.50 7.85 11201 577.70 0.13 92.5
ﬁkii*”ﬂt Pb 36. 40 25.40 205. 48 11198 14300. 00 0.70 564.5
” Hg 38.40 29.00 73.77 11199 4260. 00 1.00 192.2
Cr 71.30 67.00 38.99 11198 1380. 00 5.00 54.7
cd 0.078 0.070 0.030 137 0.180 0. 020 39.6
T As 8. 00 8.30 2.38 137 15. 80 1.70 29.5
ﬁﬂiiii“m Pb 22.20 21.80 3.60 137 33.80 14.10 16.2
Hg 33.20 30. 00 15. 66 137 120. 00 10. 00 47.2
Cr 66. 40 66. 30 7.14 137 108. 40 49.20 10.8
Cd 0. 100 0. 080 0. 090 1235 1. 500 0.010 89.5
As 9.50 9.20 4.53 1233 73. 80 0.30 47.7
SO N RL ALY Pb 27.90 25.265 17.63 1234 424.00 3.40 63.2
Hg 65.70 35.00 288.70 1234 4000. 00 5.00 439.7
Cr 69. 10 64. 65 26.04 1237 285. 00 6.00 37.7
cd 0.094 0. 090 0. 060 1409 1.120 0.010 65.6
As 11.60 11.20 19.39 1408 730. 00 2.60 167.7
HEFLY) Pb 22.00 20. 90 8. 460 1410 217.00 3.00 38.5
Hg 36. 50 30. 00 93.33 1410 3020. 00 5.00 255.5
Cr 67.90 66. 10 20. 88 1410 459. 60 18. 60 30. 8
cd 0.092 0. 080 0.210 2968 11. 000 0.010 231.2
As 10. 30 10. 40 4.26 2964 135. 00 0.56 41.2
#HtHa+ Pb 22.10 20.30 15.09 2968 676. 00 4.20 68. 1
Hg 28.30 20. 00 34.92 2969 680. 00 4.00 123.2
Cr 70.20 68. 00 19.01 2967 532.00 12.50 27.1

1 Hg S Bl 1070, HAth Tt E 1070,
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Table 2 Characteristics of land quality geochemistry data in different soil forming parent material

BB JLE A RALEL FrifE2E AL FRMEH Ie/MAE AR %
cd 0. 184 0.16 0.12 1381 3.276 0.053 66.2
As 11.3 11.26 3.31 1381 41.96 2.03 29.3
SRR Pb 29. 4 25.7 32.62 1381 847.4 5.2 111.0
HEY He 58.9 4.5 173.25 1381 5683.3 16.5 293.9
Cr 72.6 71.8 22.19 1381 638 7 30.6
cd 0.151 0. 144 0. 04 3476 0.57 0.056 25.9
» As 10. 1 9.13 3.42 3476 29.7 2.21 33.9
Y”ﬁjﬁﬂ*ﬁ Pb 27.5 26.6 4.81 3476 90.8 18.3 17.5
nEY Hg 49.1 43.1 37.98 3476 1015 15.4 77.4
Cr 71.6 71 8.10 3476 102 44 1.3
cd 0.2 0.152 0.23 14846 16.2 0.034 139.3
‘ As 10.5 10.28 2.80 14846 9.5 1.58 26.7
ﬂgﬁw Pb 24.3 23.2 7.60 14846 428 12.4 31.2
L Hg 52.1 41.6 122. 84 14846 13005. 9 10.2 236.0
Cr 68.9 68.7 8.81 14846 237.7 6.8 12.8
cd 0.191 0.145 0.31 3479 8.907 0. 064 163. 4
As 10.0 9.74 3.16 3479 77.2 0.24 31.6
WR Pb 28.0 25.5 17.97 3479 575. 4 14.4 64.2
Hg 63.6 45.13 107. 68 3479 4407.2 14.7 169. 3
Cr 68.8 68.6 9.87 3479 291 14.6 14.3
cd 0.152 0.14 0.07 4545 1.938 0.07 46.0
As 10.3 10. 41 2.72 4545 37.5 2.24 26.5
w5t Pb 27.3 25.1 27.69 4545 1423.3 16.4 101. 6
He 66.2 41.5 218.22 4545 8838.7 10 329.7
Cr 70.0 69. 4 8. 63 4545 228 39.9 12.3
cd 0.136 0.131 0.04 1439 0.52 0.059 28.9
As 7.9 7.98 2.37 1439 16. 06 3.39 30.0
KA Pb 20. 1 19.7 2.39 1439 44.7 15.5 11.9
He 32.2 27.9 17.33 1439 239.5 10.2 53.8
Cr 62.0 62.3 10. 81 1439 121.1 20.9 17.4

T Hg S B 1070 Hfhon £ 1076,
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Table 3 Background of extract interval values in different soil forming parent material

W5k A B Cd As Pb Hg Cr
FRAFI A 0.044~0. 151 1.22~12.41 14.6~33.1 2.6~41.4 43.7~88.1
KRB ﬁ‘?ﬁﬂ*ﬁﬁ*ﬂ% 0.033~0. 107 6.28~10.72 17.6~25.3 15.3~43.4 59.7~73.1
o bORRLI L] 0.037~0. 124 3.85~13.73 14.4~34.1 0.2~62.1 46 ~80
R 0.05~0. 124 6.39~15.9 15.5~25 3.6~42 54.6~78.6
w540+ 0.03~0. 121 6.85~14.11 14~25.1 3~33.2 56.6~77.1
BR BRI A 0.107~0.201 7.54~14.87 20.6~29.8 20.7~57.5 60~83.2
SRR ENTWA 0.099~0. 181 6.46~9.91 21.9~30.5 22.5~57.7 59.5~82.5
R A R J—
- T AR 0.105~0.192 7.49~12.82 17.5~27.4 20.8~54.1 57.9~79.4
R 0.096~0. 174 5.16~13.81 21.1~28.6 22.4~54.4 57.9~79.5
w54t 0.087~0. 181 5.53~14.81 21.2~28.3 21.2~51.9 59.5~78.3
AR 0.107~0.201 7.54~14.87 20.6~29.8 20.7~57.5 60~83.2

I Hg S Efly 107°, it £k 1070,
PR, AHH ArcGIS B AF i« M=g” T H, LA W R A T 5 S A2 8] 40 A, BRI AreGIS B4
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JUE SR, FEAT A S 43 M, 45 23 TR AH 28 Y S B JANE S 488 1) XA B A 5 S5 s N A 15 S 3 X (1]
D7 SRIGHEITAT A M1 e B S A AT A 01, A5 4),
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Fig. 4 Distribution map of reference region for background point of soil environmental monitoring in Henan Province
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Reference area division for background point arrangement in
soil environmental monitoring in Henan Province

XIE Qing-Feng"**, ZHOU Xiao-Guo'", WANG Zhen-Feng*, MA Zhen-Bo'",
LI Sheng-Chang'*?, ZHANG De-En', SI Fa-Zhen'"
(1. Henan Institute of Geological Survey,Zhengzhou 450001, China; 2. Henan Institute of Geological Sciences ,Zhengzhou 450001, China; 3. Henan

Geochemical Ecological Restoration Engineering Research Center , Zhengzhou 450001, China; 4. Henan Province Rock and Mineral Testing Center ,Zheng-
zhou 450001, China)

Abstract: This study aims to determine the reference areas for the arrangement of background points in soil environment monitoring in
Henan Province. Firstly,based on the data of 1 : 200,000 regional geochemical stream sediment surveys and 1 : 250,000 land quality
geochemical surveys of Henan Province as well as the map of soil parent materials of Henan Province, outliers were eliminated using it-
eration and a statistical method according to the definition of geochemical background. Then the background interval values of five heav-
y metals (i.e. ,Cd, As, Pb, Hg, and Cr) in parent materials of different types were calculated according to the +2 deviationof the
mean. Finally, data points were extracted according to the background interval values of each element and then the grid of the data
points was extracted using the software ArcGIS. In this way, the reference areasfor the background points layout in Henan Province
were formed. This study will provide technical bases for the optimization of background points in the soil environment monitoring in
Henan Province.

Key words: soil environmental monitoring; background points; regional division
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