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Table 1 Delineation results of high geological background areas of soil heavy metals in Yunnan Province
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Table 2 Risk assessment results of soil heavy metals in high geological background

units in Kunming-Yuxi and Zhaotong-Huize regions
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Table 3 Statistical results of median value of heavy metals in stream sediments in high geological background areas 10°°
AtEd G As Cd Cr Cu Hg Ni Pb Zn
TR ERER A 33.0 0.48 156 62.1 0.126 77.1 39.6 134
RIRELE S (S M) 1A I 2 16.9 0.37 159 72.7 0.078 66. 1 31.2 121
RIRER A 53 LA IR 14.7 0.19 160 61.3 0. 061 71.4 22.5 103
B 6.10 0.20 210 128 0.038 75.5 20.7 122
T S 7.30 0.20 224 89.8 0. 040 78.0 22.0 116
FEPE—R R K 6.00 0.20 141 179 0. 045 67. 1 22.0 131
IR AE 9.20 0.25 103 90.6 0.062 65.0 18.7 135
AR RS PR 40 0.30 150 50 1.80 70 90 200
R4 ITESELEMASEERKRNBRYPESEBIRLLHISIT
Table 4 Statistical results of the proportion of heavy metals exceeding the screening value
in stream sediments in high geological background areas %
wVEH A FEs A As Cd Cr Cu Hg Ni Pb Zn
RIRER A 6664 40. 19 64.33 53.24 68.01 0.48 59. 11 8.55 24.94
BRERELE S (A 1B A2 6452 22.74 59.21 54.51 74.50 0.14 43. 60 5.10 11.21
BRIR AR SRR KL 2 799 12. 64 24.16 54.69 66. 08 0.50 51.81 3.25 3.00
R A 909 10.56 23.10 81.85 87.35 0.11 65.24 2.20 4.40
TR B A 897 5.57 24. 41 76. 81 96. 43 0.00 66.33 1.23 2.23
TP A K LA 4758 3.40 28.35 45.06 94. 43 0.04 43.32 2.40 2.84
PR R A 256 5.47 36.33 17.58 83.59 0.00 41.41 3.91 11.72
J=San 20735 22.03 49.05 53.65 78.29 0.23 50. 74 5.21 12.70
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7.22% LRI A 5 () WA IR R R
DX b TET AU K, 24928 102, 55 5 28 B, L hy e iz
o A — B LR K LA D, R T AR
SR 87. 44 JT AW 56. 05 T3 AW, MRk AR #h 4
MREL S () BB fOF R R X AR R
TLRERMEZ , J9 Cd Cu Cr Ni, L SR i+
B 5 A Sl DI [ 0 g B A e X 4 AR AR
x5 ZHAIEESREUMRSETRXMMEREIT
Table 5 Statistical results of cultivated land areas in high

geological background areas of soil heavy

metals in Yunnan Province

SRV BRI, s

LUk 4 I\
HEAS A AE %
IR EL A 267.18  87.44 32.73

IR A5 (O IBAEIZE 259.43 102.55  39.53
kAR iR A 55 LI 2 31.95 8.95  28.00

TR 35.37 12.48  35.30
AR e A 35.71 12.90  36.14
et —R R AL 190.73  56.48  29.61

IR A 10. 40 3.61  34.70

it 830.77 284.41 34.23

e T ©

TN

© gt © STl

] tmm R X b
0 100 km

B4 ZHETEESRHAEERRMMSHE

Fig.4 Distribution map of cultivated land in high geological background areas of soil heavy metals in Yunnan Province
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Delineation of areas with high geological background values of heavy metals in soils

in Yunnan Province, China based on geological big data technology
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Abstract: This study aims to systematically investigate the distribution and over-limit elements of areas with high geological background
values of heavy metals in soils in Yunnan Province. GIS spatial analysis was conducted based on the heavy metal content data from a
province-wide 1 : 200,000 stream sediment survey and the regional geological map. The analysis results were validated using the data
of heavy metals in soils in Kunming, Yuxi, Zhaotong, and other regions. A total of 61 geological units were identified, with heavy met-
al content in soils exceeding the screening values of agricultural land, accounting for 21. 09% of the total land area of Yunnan. The
cultivated land in high geological background areas covers an area of approximately 2. 844 1 million hectares, accounting for 7.22% of
the total land area of Yunnan. The lithologies that cause over-limit heavy metals in soils primarily comprise carbonate rocks, mafic-ul-
tramafic volcanic rocks, intermediate mafic intrusive rocks, coal-bearing clastic rocks, and clastic rocks with mafic components. The o-
ver-limit heavy metal elements in high geological background areas are dominated by Cu, Cr, Ni, and Cd. In contrast, As manifests an
over-limit risk mainly in carbonate rock formations, Pb and Zn only exhibit an over-limit risk in individual strata, and Hg almost shows
no over-limit risk.

Key words: heavy metal in soil; high geological background area; geological big data; 30 m global land cover data; Yunnan Province
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