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Progress on the Study of Cambrian Stage 4 Global
Stratotype Section and Point( GSSP)

ZHAO Yuan-long', YIN Lei-ming’, GUO Qing—jun’, YUAN Jin-liang’, YANG Xing-lian',
WU Meng-yin*, WANG Li-ting’, YANG Wei’, LAN Tian', CHEN Zheng—peng',
LIU Xiong', CHEN Sheng-guang' ; LUO Xue'

(1. Guizhou University, Guiyang 550025, Guizhow, China; 2.Nanjing Institute of Geology and Palaeontology,

Chinese Academy of Sciences, Nanjing 210008, Jiangsu China; 3.Institute of Geographic and Sciences and

National Resources Research, Beijing 10001, China; 4.Guiyang University, Guiyang 550005, Guizhou,
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China; 5.Guizhou Bureau of Geology and Mineral Exploration and Development, Guiyang 550004,
Guizhou, China; 6.Guizhou Institute of Technology, Guiyang 550004, Guizhou, China)

[ Abstract] Mainly based on Balang formation occurring in Jiaobang section, Jianhe county, Guizhou prov-
ince, with lower Bianmachong formation and upper Tsinghsutang Formation considered, the research on Cam-
brian series 4 has been carried out for more than 10 years (since 2010 ) by the research team led by Zhao
Yuan—long, with multidisciplinary knowledge on sequence stratigraphy and Carbon sulfur isotope related. Nota-
ble progress has been achieved so far, including the confirmation for 3 trilobites belt and 1 trilobite stratigraphic
position and the establishment of 2 acritarch assemblage zones. Additionally, Oryciocerella duyunensis, firstly
appearing at the bottom of Balang Formation, was identified as the FAD ( First appearance datum) for Stage 4.
Also, the variation curve of carbon and sulfur isotope is nearly consistent with that of acritarch. And we take
other places like North Greenland into comparison. The Balang Formation occurring in Jiaobang section, Jianhe
County is taken as the potential Global Stratotype Section and point ( GSSP) for Cambrian stage 4. Therefore
further research is need to be conducted.

[ Key Words] Cambrian Stage 4; Global Stratotype Section, Balang Formation in Jiaobang, Trilobite of
FAD, Jianhe County in Guizhou

(L#EE 367 )

Microfacies Characteristics and Sedimentary Environment Analysis of
Carbonate Rocks in Mid-late Maokou Formation of Permian in
Liupanshui Area, Guizhou Province

WANG Wen-ming, PENG Cheng-long, LU Ding-biao, CHEN Jian-shu, XIANG Kun- Peng,
GONG Gui-yuan, ZHANG De-ming, AN Ya-yun, CHEN Xing

(Guizhou Geological Survey, Guiyang 550081, Guizhou, China)

[ Abstract] Liupanshui area is Maokou formation named area, in the study, it’s found that Maokou formation
facies differentiation is obvious, at the top of the well can exist, based on simple lithology combination of ancient
and biological classification marks have been unable to support research on its internal classification and correla-
tion, sedimentary environment, the demand such as geological prospecting work. In order to solve this problem, it
used regional geological survey, profile measurement, rock thin—section analysis, carbonate microfacies classifi-
cation and correlation, identified the Maokou formation in the region; homogeneous micro — no fossils micrite,
have rich spicule biological important — micrite, containing abundant foraminiferal or algae particles of limestone
chip, cladding biological granular limestone, rich in limestone of spines dander 5 types of carbonate microfacies.
The sedimentary facies in the Mid—Late Maokou stage can be divided into four sub—facies: semi-limited platform
facies, platform trench facies, open platform facies and sandy shoal at platform edge.lt is concluded that the pa-
leogeographic environment of the Mid—Late Maokou stage in the study area is a sedimentary environment changing
from the “platform trench” in the southwest to the “platform” in the east of the north.It provides new data for the
lithofacies paleogeographic analysis of the Mid—Late Maokou stage and the internal division of Maokou Formation
in the study area and its adjacent area, and for further manganese ore prospecting.

[ Key Words] Carbonate microfacies; Sedimentary environment; Mid—Late Maokou stage; Liupanshui area
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Fig. 4 Microscopic characteristics of rocks in the middle to upper Maokou Formation in Liupanshui area
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Fig. 5 Lithofacies palaeogeography map of the Mid—Late Middle Permian Maokou formation in Liupanshui area, Guizhouu
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Fig. 1 Geological sketch in the north Wuma of the Gaize,Tibet
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Fig. 2 Output features and microscopic characteristic of forminifer—bearing limestone in Buzicun formation of Lower

Jurassic in the north Wuma of the Gaize, Tibet
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Firstly Discovery and Its Stratigraphic Determination of Pseudocylammina
liasica ( Hottinger ,1967) in the Western Part of Bangong Lake—Nujiang
Suture Zone of Gaize County, Tibet

BAI Pei-rong, XIONG Xing-guo, CHEN Qi-fei, ZHANG Hou-song, MA De-sheng,
JIANG Kai-yuan, ZENG Yu-ren, LI Yue-sen, WU Tao, XU Yao, FAN Yu-mei

( Guizhou geological survey, Guiyang 550081, Guizhou, China)

[ Abstract]  Pseudocylammina liasica Hottinger was newly discovered in the Early Jurassic ( Lias) in
Buzicun, north Wumaof Gaize, western section of Bangong Lake —— Nujiang suture zone, Tibet, according to
1:50000 regional geological survey. According to the characteristics of rock assemblage and sedimentary age,
this set of strata is tentatively assigned to the Buzicun Formation of the Lower Jurassic. Firstly discovery of
Pseudocylammina liasica Hottinger and stratigraphic determination not only enriches the paleontological study of
the macroforaminifera in the western section of the Bangonghu—Nujiang suture zone in Tibet, but also provides
new information and new understanding for the regional stratigraphic correlation and the establishment of the
framework. Meanwhile, this study provides the geological evidence for further study on the evolution of the
Bangong Lake — Nujiang ocean basin, which is of great significance.

[ Key Words| Pseudocylammina liasica Hottinger; Early Jurassic; Bangong Lake—Nujiang Suture Zone ;Ti-
bet
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Wumengosaurus rotundicarpus ,sp. nov
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1 [EES5E Wumengosaurus rotundicarpus,sp. nov. IERIFRAEBE (GB0711-6)
Fig. 1 Skeleton of the holotype of Wumengosaurus rotundicarpus, sp. nov.( GB0711-6)
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Fig. 2 Skull and tooth of the holotype of Wumengosaurus rotundicarpus, sp. nov.A=B,skull in dorsal view.C,tooth detail of left upper jaw
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Fig. 3 Selected regions of the holotype of Wumengosaurus rotundicarpus, sp. nov.A,Posterior skull region in dorsal view.B, Cervical

region in dorsal view.C,Shoulder region in dorsal view.D,Pelvic region in dorsal view



54 4

ZAEIT, 55 SN b = B i S BRI S SR ( Wumengosaurus ) TR - 377 -

TEMEMER B RS SRR T, AU A
HES RIS B A e A U 5 7 pi e
Wb, BB, W S, AR A A 2 ] A
T MES R T, YN s T HEAR, fih 2
Tt AN & B SE , R e (K 3A) .

FUMESS 3-18 717, BB ) 22 25 PR A7, 75 AR
17, K29 82 mm, MATHGHERARZHIE K, &
JEE WS T, ST X6 S A 25D 22 A A I 2R, 2
WAL LPIMC (55 17 .18 35) Al B8 A7 14 M
Fhy, NSRS 4 75 S5URE TR Uy, A M0 S A8 - A PR 2Ry 5
e A ULE RV R S SR R A
A F AT AT T 7, Il 1) i 2SR
T i 20E %) B B i it DRI 28 )5 iR i AR K AR e,
2y SRS E SN D =R SU b =R e £ & - IR
3B).,

555 46-48 17 R HE A D B 1) S A R
B SR BRI AR 1945 75 HAHE X 7 Bl B 25 il R ik
55, =3 22 [a] A oty R B R DI 56 1) i s i (]
3D) RN B A A B SRR A R Y
T, A5 19 -48 5 2R ME R i HE, BBCh 30,
TEHEETIARAE, K20 181 mm, 55 20 .21 55 HE

L 7 S

R A iliel T\

ZEIEE—52) 3 ~5 mm Ffif ik, EArA G
HEEAR AL A RS 2 8 mm,, FEHE LRI
TRMBG N b SR M | AMAE, T =
JEHEE BB K EH, 25 20 TREB TR
FEL 11 ~12 mm, B 23 MR BE 5%
AR 10 DU v AN B S AT S ) v ) 2 i Y 7
LI — I8 | B P 28 Bl o s V8 TR 1 1)
R, HHE 24 WA HER, FT UL B A b
TET , DA T M A 0 it 19 i £ 200 0 R v ) 222 [52] 9K ]
PIAMIUY™ JRIE BT 46 80, IRE HLA 24 5 1) )5
S T B T HE P 28 T 3 DA Y I 4 AR
B, I LA 00 T ME ol 28 DA IV T A 52 v
T HERS 58 B 5 F5 B HT 25 18 TN 5E
WA 17 HE RS 30 WIS HEX A IAAE,
W EAR Y 2. 0 ~ 2. 8 mm, R E i 4 PR AF
T E—E T, JoE e KR, 26 1-27
T A R R S, 5 28-30 T
HEPTIA B 17 )5 25 M 34/, 1 NER 4 97
HEAL T DA WY 8 )3 v J " DX s ity HL R
WA« M e, Horp 555 6-27 T HEAHIE 1)
U S S KM o) 5 B AR 5 (1 4)

)

a5 . R o g
REL R i e G

4 [EBEEEE Wumengosaurus rotundicarpus,sp. nov. IFFEIARAYRE TR ( & 40)

Fig. 4 Trunk region of the holotype of Wumengosaurus rotundicarpus, sp. nov. in dorsal view
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A New Species of Wumengosaurus from Panxian Fauna in

Middle Triassic of Guizhou Province

QIN Yan-jiao', HE Xiao', LUO Yong ming', HU Xin-rui’, DENG Xiao—jie’,
JIANG Liang-bin* ,SHI Zhen-hua*, RAN Wei-yu’

( 1. Guizhou geological museum , Guiyang 550018, Guizhou, China;
2. Guizhou Geological Survey, Guiyang 550081, Guizhou, China)

[ Abstract |

A new species of Wumengosaurus is described from the Anisian ( middle Triassic) of Panxian in

Guizhou Province. After compare one new specimen with the known sauropterygian from Panxian Biota, it has

been found that the new specimen has the familiar characters with the Wumengsaurus ,it has a slender snout,

and significantly more teeth than other Sauropterygian. But there is obvious differences between the new

specimen and Wumengosaurus delicatomandibularis Jiang et al.,2008 ;the new specimen has a flat and round—

like intermedium, its teeth are conical and slender,but with out a basally expaned crown.lIt also has different

characteristics in the morphology of metatarsals and metatarsals. Based on the characteristics of this specimen, a

new species Wumengosaurus rotundicarpus, sp. nov is established.

[ Key Words ]

Panxian Fauna; Wumengosaurus; Sauropterygia; Guizhou
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Fig. 1 Age—depth model of Leigongping peat
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Fig. 2 Sedimentary rate of Leigongping peat
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Study on Chronology and Sedimentary Rate of Peat
in the Leigongping Mountain Marsh of Guizhou

ZHANG Hui' >, LI Song'’, SI Yun-yun', LIU Rui'”’, LUO Xuan'’, HE Yan-hua'

(1. Guizhou Education University, Guiyang 550018, Guizhou, China; 2.Guizhou University ,
Guiyang 550025, Guizhou, China; 3.Guizhou Provincial Key Laboratory of Geography
State Monitoring of Watershed , Guiyang 550018, Guizhou, China)

[ Abstract] By isolope test radio carbon isotope and stable carbon on samples from the Leigongping peatland
in Guizhou, it is figured out that ages of the samples in 150cm ,70cm and 10cm of the peat are 13360+40a B.
P..4570+30a B.P. and 420+30a B.P.. Respectively the rates of peat layer accumulation are 0.027cm/a 0.
008cm/a and 0.023c¢m/a, The 8"°C of the peat from bottom to top are —27.5%o¢,—28.8%0 and —28.5%o¢. Com-
pared with the peat climatic data of other areas, it inferred that the peat in this area grew in relatively warm
moist climatic environment.

[ Key Words] Leigongping; Peat; AMS"C; Accumulation rate; Guizhou
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Geological sketch of the study area and distibution of fluorite exploration prospective area
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Geological Characteristics and Metallogenic Prospects of Fluorite

Deposits in Baoshu Area, Wangmo County, Guizhou

XU An—quan, LI Chao-jin, LU Ding-biao, HUANG Xin-xin

( Guizhou Geological Survey, Guiyang 550081, Guizhou, China)

[ Abstract |

The existing data shows that there is a potential to find important minerals such as fluorite in the

Baoshu area, Wangmo County, which has superior mineralization geological conditions. In this article, it aims

to promote the prospecting work of fluorite deposits in this area by providing prospecting target areas for future

prospecting. Through large —scale geological mapping, profile measurement, trench, geophysical prospecting,
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drilling, and the other means, 13 fluorite minerals (or mineralized) were delineated in the area. We initially
ascertain the distribution range occurrence state, scale, quantity, change rules of these minerals, and estimate
the prospective resources. Combined with the analysis of the mineralization geological conditions and ore forma-
tion laws, we deposit fellow three mineralization prospecting quarry areas of fluorite deposit; Wangmo Dayan,
Wangmo Xinchun, and Wangmo Shichun. Applying the method of solid mineral resources prediction, a predic-
tion model is established to predict the quantity of fluorite resources in these prospective areas. It is concluded
that there are large potential to find fluorite resources in the prospecting area of Wangmo Dayan fluorite mine,
Similarly, in Wangmo Xinchun prospecting area, there are also potential fluorite mineral resources and have
great resource potential. However, in the Wangmo Shichun prospecting area, the mineralization probability is e-
qual to or below 0.1, which means only has the basic conditions for the mineralization with a low chance.

[ Key Words] Fluorite Mine; Geological Features; Mineralization prospects; Baoshu —Dayan area; Wangmo

County ; Guizhou
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Anomaly Features Distinctions of Rock Slide in Different
Material ( Soil and Rock) by High Density Electrical Method

LV Tian-jiang, CHEN Xian-tong, HUANG Qi-lin, SONG Qi-wen, YANG Hai-long,
SONG Shun-chang, CHEN De-jing, YANG Wu

(Institute of Geophysical and Geochemical Exploration, Guizhou Bureau of Geology and Mineral
Resources , Guiyang 550018, Guizhou, China)

[ Abstract] Geophysical exploration methods are used in exploration has become a economic, fast and effec-
tive method. In this paper, from the understanding two kinds of typical landslide ( I classes — earthiness land-
slides, Il — rocky landslide) landslide structure, are analyzed from the points of view of property differences of
sliding body, the electrical characteristics of slip surface and slip bed, illustrates the effectiveness of geophysi-
cal prospecting methods in landslide exploration; The general law of electrical response characteristics in land-
slide exploration is obtained by using high—density electrical method with different devices and different pole
distances on a known landslide geological body, and the technical key points of high—density electrical method
in landslide exploration and the principle of “sliding surface” interpretation are summarized. Finally, the case
study of two typical landslides (soil and rock landslides) in Guizhou province shows that: The electrical re-
sponse characteristics of rock landslide geological bodies of the two kinds of materials (soil and rock) have the
same law, and there are obvious three layers of electrical structure layer ( high—low—high resistance) corre-
sponding to the sliding body, sliding surface and sliding bed respectively, but the “volume effect” reflected in
the electrical profile characteristics of the soft interlayer of soil landslide geological bodies is more significant.

[Key Words ]  Electrical characteristics of landslide geological body; High density electrical method;

Device; Volume effect; Principle of slippery surface interpretation
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[Fi] (19 42 B A6 7 AR BF 52 I B oY 2 2 A AR AE 1Y (]
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(Reinhard et al. ,2013), 1 Mo J& ¥4 i [# 2 B 19
KHETCER Mo 1Y W35 152 = 4 BR A 1 0 ] U e
T R AT A= 7 3 K- A AL BT & 1) [ A1
Mo FRANAR IR $h i St ik A2 JE BN Bt Ak & B Y £
S5t (Anbar,2002) . PR, 38 B HEVE R KRS
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Poulton et al. (2010) 1 Li et al. (2010) 435 & ¥4
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Fig. 2 Oceanic redox conditions indicated by iron speciation
during 2800-400 Ma
The threshold values are from Poulton and Canfield (2011)
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Fig. 3 Development of BIF and GIF in the geological times and
the evolution of sedimentary FeT concentrations

Data of BIF and GIF are from Konhauser et al., (2017)
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Indicator of Iron Speciation for the Chemical Evolution of Ancient Oceans
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Shandong , China; 2. Key Laboratory of Coupled Processes and Effects of Natural Resource
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[ Abstract] The environment of the Earth’ s surface experienced dramatic fluctuations in geological times,
providing an important reference for the construction of a habitable Earth. The iron speciation has been widely
used as a proxy for the reconstruction of redox conditions in ancient oceans. However, most studies focus on the
use of the ratios of Fe;/Fe, and Fe /Fe,;, but neglect the possible informations carried by different iron spe-
cies in the sediments. In this study, we compiled published data analyzed using the sequential extraction
method before the Devonian, and explored the possible implication of special iron specie for the chemical state

in ancient oceans. We found Fe_,, in oxic water conditon could be used to track the oxygen level in the atmos-

phere—ocean system, Fe, in the sediment was closely related to the iron reservoir size in the seawater, and Fe
in ferruginous environment might reflect the secular change of sulfate in the ocean. Our study indicates that
while the iron speciation proxy can provide important informations of local water redox conditions, its different
species are closely related to oxygen, carbon and sulfate cycling in the ocean, and can be used to track the sec-
ular evolution of the seawater chemistry.

[ Key Words] Iron speciation; Oxygen; BIF; Sulfate; Redox stratification
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Fig. 2 Relation of chemical constituents in major water bodies
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Geochemical Genetic Model of Geothermal Fluid in Dongguan City
QIU Xiang-rong
(Guangdong Geology Engineering Consulting Company , Guangzhou 510080, Guangdong, China)

[ Abstract |

geothermal system, but it still need more work to do for deep understand the geochemical genetic model of geo-

The genetic model of hydrological geochemistry is important for understanding convection—type

thermal system. In this paper, in order to understanding the hydrological geochemical genetic model of geother-
mal field clearly, based on the geological condition of geothermal field of Dazhongling in Tongsha of Dongguan,
the chemical samples of 4 groups of geothermal fluid in dry season and the samples of the main water bodies
('spring water, reservoir water, fish pond water, machine well and civilian well water) in the study area were
collected for contrasting analysis. It’ s known that the chemical composition and environmental isotopes of geo-
logical fluid and other water. We present the geological fluid originates from the air infiliration water of Daping-
zhang Forest Park, the west side of geothermal field, by utilizing the reverse—simulating of PHREEQC program.
When underground water circulates along heat—control fracture, it suffers from the dissolve filter, redox and
cationic alternating adsorption, to result in the low salinity calcium carbonates——calcium magnesium type water
of infiltration area changing into high salinity calcium—sodium carbonates——sodium calcium type water. Because
the participation of abundant carbon dioxide in circulate process, it means the circulating depth of geothermal
field is not very deep, and locating in deoxidation environment. The circulating length of geothermal field is a-
bout 5~6km, depth about 1000m. Lasted ten thousand years seepage, heating constantly by geothermal cur-
rents, the geothermal resource with exploitation value forms eventually. The results are helpful for studying on
the geochemical origin of geothermal systems in other similar areas, which is beneficial to the exploration and
development of geothermal resources.

[ Key Words] Geothermal fluid; Hydrological geochemistry; Genetic model; Dongguan City
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Fig. 1 Regional geological sketch of Zunyi Manganese mining area
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Table 1  Statistics of measurement results of rock and ore electrical parameters in Zunyi

Manganese filly equipped exploration area
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Fig.2 Layout of V8—AMT measuring device
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Application of Audio Frequency Magnetotelluric Method in Prospecting and
Exploration of Concealed Manganese deposit in Zunyi, Guizhou

XIAO Lin', CHEN Yun-ming', LIU Zhi—chen'**, YANG Bing-nan’’**,
CHEN Deng'>*, XIAO Liang', WANG Jia—jun’, DAI Di', YANG Jia-xin', GOU Yi'

(1.103 Geological Party, Guizhou Bureau of Geology & Mineral Exploration and Development, Zunyi 563003,
Guizhou, China; 2. Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China;
3. 103 Geological Party, Guizhou Bureau of Geology & Mineral Exploration and Development ,
Tongren 554300, Guizhou, China ;4. Innovatin Center of Ore Resources Exploration
Technology in the Region Bedrock ,Ministry of Natural Resources of China,
Guiyang 550081, Guizhou, China)

[ Abstract] Zunyi manganese deposit in Guizhou is one of the important manganese deposits in Permian in
China. In recent years, the shallow resources of Zunyi Manganese deposit are becoming increasingly exhausted ,
and the prospecting work has shifted from shallow to deep. The prospecting for concealed manganese deposit is
imminent. In the search for concealed manganese ore, the original prospecting and exploration methods have
encountered a bottleneck. Based on a large number of geological studies, due to the electrical differences of
deep strata, structures and ore bearing rock series, audio magnetotelluric method is used to explore and study
the concealed manganese ore body for the first time in the study area. It is found that through refined data inver-
sion, this method can better reflect the distribution characteristics of deep strata, structures and ore bearing
rock series in the study area, and deploy drilling verification. The revealed rock and ore horizons, structural
characteristics and audio magnetotelluric interpretation are in good agreement. This method can be extended to
the manganese ore prospecting and exploration in the study area and its similar areas. It is one of the effective
methods for manganese ore prospecting and prediction.

[Key Words]  Audio — frequency magnetotellurics; Prospecting andexploration; Concealed manganese

deposit; Zunyi Guizhou
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Table 1  Electrical characteristics of landslide geological body according to different structural layers
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Table 3 Comparison of inversion results of different pole distances observed by high—density electrical method on WT02

line of zhongpeinao earth landslide in Jinping county
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e BT 5 YRS 5 TR (m) s .
il ; ; ; . - (m) )
HEZIN AT (< 97 R £ U A 1] IR il SEBR
7K1 & B 21.4 19.5 1.9
EHIEY;S
WRZ . WOk b IR )2 | BRI RS 2
Kita, LKt R (=T JE A PE e Je 1 A
T R e L s [
EE 2 - S BHL ey £
e
, - -
7K e 2 18. 1 17. .
3 el B 8 5 0.6
\YARN =2 N ) )2 )2 )
4.2 D4 ST RS I S M 5 A 1 4 R R IR I .
= > I 1 e % 2| = o
'Bkgbﬁﬁk% w™ | B () ();) (Jrﬁ) 1: 200
3 Ty ey T | @ [1180.50| 1.50 | 1.50 H_lL¥JL
4.2.1 TSt DXHESL Ko R AE ) -
DL P 1) G F UM A I PRSI [y @ e
RO, WU, L A AR 5T 6 CRILTIENUTLL S =s by kY
JERMIE, E
N, 2014 EE 2019 422 H 18 H L iZER& I 1T ® [13010] 000 | 130 |oorpnl BERE. i
=Y SR, AT i R 1R AR R, s T L] R #RRE.
R B 2019 46 2 A 17 H 5 B 53 ® |130.50] 0.0 30 [T
o1 W B R LUR S AR ATk I 25 BE S A .y | ® |umm.50] 1250] 2.10
SUNUSETNN N VF 2 Yo )
'—ﬂéj:igg@]%%%j‘jﬁ‘({%{%{ﬁ %12019>o @ |1176.70| 14.30 | 1.80 [T~ w" [’ RKE: RRBEG,
T—— %ﬁm,‘ FHER
P “;” I “\ g: AL EFER
"di Ty L IIT“‘,%
I ® |1172.93]18.07 | 3.77 [ - i - ﬁ/ ggggggzm,
1§ Togl | @ [1172.02]18.98 | 0.91 | e, HERER
X R, HRHEH,
- Trgl | FIEIRBEAR. (Ot
DTy @0 |[1170.52| 21.48 | 2.50 H120. 4~20. 6mBL
L
——_TTs
; s maskams.
1267, 4m e kae, wss
e W s,
L AeRER.
. — PR
o mEx T 12 XXBRERREGE 2K2 SR
S i JERK Fig. 12 ZK2 borehole bar chart of a rock landslide
1o 21y 31y 4} Togl 5[ Ti-pJ 6‘ T - exploration in Xingyi city
931085 11 12 355 | 13——|14——15 751 16 1I ZIR Y X E S I £ ( Q) =L
11 MNFRAERBHSE TERER G4 (T,y) RIS (T,el) 5 BRILA

Fig. 11
1—5B IR 2— =B R MG 4l 1B 3— =B R h Skt
— DB A— BRI 5— B R T SRR I 60—
R P TS 8T Wi B O—HE IV Bk L 5 10—HEM KR
1—7B e 588%E  12— W7 )2 13— R S BN A YRR 14— BRI 2%
15— TR FL ; 16— X g 5

Prospecting layout of a rock landslide in Xingyi city

(T, “ =W WY AT O R, W ik—3
BN =B R PEUIH (Ty) =B R PHEK
WL (T,gl) =% R = KA e KA Al
JRI BB DU R (Q) BRI FUZ A A, 25 U R (Q) sk
FUZ 20k + W R, WA & AE 30% A7



. 428 - I

=23
n

Jit 2021 4 38 &

£, Bk KN 5 ~ 10 em; W E—EZ R DK
AR AR R, B R E B A R T R A
HRE R ARSI 2 W IR—hm A M H = A A
TR A AR
4.2.2 YIRS

TET S A XA PR A 8 5 2% 35 B L ik
I (1), LRS- WT01-WT05 , HoA WTo4 Al

WTO05 4 2018 4F: 12 H J; b A I 2k (Fefi — IRk
BN SR ) , TAEREE 10 m, R AR G825 B R
B, th T OB BE S AL T AR RN
T AT TR MR I 2 R A H R A B (VR
T )R B W 1)) T bR AR R B )
BT B L, N WT04 26350 T 4 (&1 13) , [
REFEIN Ry LAY ) = 2 HL R 2 ) (- B

B (m) e s v AR ()
1220 —342~ RERSERENEE  ypmwne s A6 1920
] TR L
1200 1200
1180 1180
1160-| 1160
1140/ L1140

L L 1 J § Jmuj- poof [esimmfeofes] §f | . b,
180 300 503 841 1407 2355 3940 6592 Unit Electrode Spacing=10.00m.
e (m) IGZ“ﬁE (m)
12207 3499 A\162° 11220
| TR AR U T
1200 ~1200
\\
1180 N 1180
\\\\\S\\\ =
1160+ N0 40 =t O O O 1160
27T T T T et | | | [ ] -
L N 7 I L ]Illllll‘ll‘ll[[l T
L L Il ! il L | 1 | ! | I(——LI—L!—A—rv—Lh—Lr'—LP—I | I | ! | ! | L Il L Il L | L | ) L
1140 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 ol
7/ I = I NN
1A 2| || s3|Te| 424 s NN
B 13 MUHEERBHEE WT0d &5 HEE XK ELIEE

Fig. 13 High density electrical inversion profile of WTO04 line of a rock landslide exploration in Xingyi city

| — YA O 2 T s 2— DA K A 3— = 2 R P G A 4—
SR B B LT KX 8— TR AL

B —J2 5T 125 ~ 205 m 220 ~ 350 m, )& 10
~ 20 m HLMERHE R R I — 2R S B 2 H
1B RTE 1 400 ~7 000 Q - m, HED K Ve e i 44

852 B 130 ~ 350 m, JEELE 1 ~5 m,
LU ZARARBE S 54, LB 7E 300 ~ 1 400 Q
- m, HED A 85 e 2 (W AE I HT, R R Ak RS
JRHAE) .

55 =2 5 0 ~ 350 m, W HED 4K 55 e )2
LR (RS s 2 ) re BH 235 i Dy o5 (B RR AR
HL PR 2 e 4% BHRAE 1 400 ~7 000 Q - m, #E
DRI H A=

PR HED P FE T IR BE A 10 ~ 20 m; ILAh,
P 0 ~ 130 m VeFARBHJZ HE D 0 55 U R 77 £
HITE 130 m B BURBHAE SR 5, 50 SR %
T HED A B K B T 120 ~ 170 m R HR

SEVUARTE A 5—H zo  6— YRR AR 92 )2 ; T— el 7 2

LR FRARBE S, A T B R R B 8 A
W B K X, 45 BBl AL A AT, 4 A 0 s 7 i 1
VTR R B S PR B3R A W A (LR 12 gk
5) BRI, 43 Hr SRR AT BE 2 vl 4 A A B
K10 m) , PHRE SR FHFF5 GPS, Jay i X 3 i
SORZEN K, PRI RO R B R FLIR
0~ 13 m A RIW & &, 2B o ) I o JC
B, 434 D5 PR ) R 2 oh T o % Rk VR AR BE
(10 m) &K, S HERANE (HHEEEZLZ N 2 m L
T) ;4L 18.07 ~21. 48 m KR K& JHE =
F, OOARBH e 2 25 5 R A5 R (LI 20. 4 ~
20.6 m ALK ZRBBAK) TR R, Y
PR WS SR 5 B 0, 4 8 R I B F 2 b B
SRR AR AN 0.9 m, H ) T R B Sz ke 5
LERERIA .



54 4

PR A5 AN TR (B0 5 T30 ) B A T 8 S o 7 LV S R A DX ) - 429 -

K5 MUTERERBEHE WT4 L5 ZERFBHEENNRELERGFLBIEBRE

Table 5  Borehole verification of inversion results observed by high—density electrical wenner device on line

WT04 of a rock landslide exploration in Xingyi city

RiE HR TS 5 YIS = TR TE (m) -
Bl \ \ V ‘ - - (m) I
HEZEN RTINS 207 NI 207 NI 1] HEGZN e Sebr
g om AE

Zg;;%% SRS 20.4 18.07 ~ 21.48 X

Ko EBLA Z Wom g B JE g ST (R Womm 172 2148 B 30 =, AR ),
KA Lt o T EEE T B A T N
Y2 ;})jli% %) 0.9 m

5 #ZigKiEN

(1) PIZEH B (50 5 ) B A I, T
PRESH ELA ] 4 25 57 | 7P o % B2 FRL 3 T LA
ARG BPEREAE [ RBW  — 2454 . =
—% - B

(2) ¥ I -5 238 e J= el A s T 5 R 40, ol
PR VR SR B AR BRSO S 38 oI S B JEE A R
P AR BOR, ph H PR 45 R J2 00 W R T I
P IO7 A A 555 3 2% b SR T (-5 9 7 A4 fd v )
DR RE P A TR R 5 PSR W) o (R A ) 1Y
A BUR R RRAE XS LR, L B S
oA ) 5 583 2 2= P e L P ) T AR ) < AR
L QAN LT

(3) ARX WA W TR =R A
EEMPTTTE B0 2 BEROE L A
JUEH A E T | TR A BT 1) S0 e R BT, HLAH
FISEE TGO T , (5 5, ST T RE I AE, LEGE &
M P A A5 2 1) T Sl 8 v T A AL ek i
AN I

(4) BPARitE T, U™ A% R HT RTK A2 K07, A3
FEEE 5 K, BEFH A SCR A T280% 510 m 51
PP HRRE T AT BR , W0k 2 S AN 2 SR 08 TR Ak i LA
AR I A R T I IREE AL

[ &% 30k ]

B, HPE S, bR . 2019, 54 FL ERTE R IX B £ P i

NI, P91 H B2, 39(3) :503-507.

RS . 1990, HLIEIIIRERR[ M]. JbET . Hb s it 1-256.

TP B ICHE , AL, 25 . 2019, SRMNAE 24 e AT 9 A A
TR AERS[R]. B 2 B T2 AR E £ T
FRINE AN RN ML) 109 M A .

SN H FRIREE WD B . SR i B R LB A [ M), SR SR
B AL, 2009.

PR . SEMFRER R+ R R (M), de . E 4+
BEWIR ,2012.

HE, AR, 5 . 2020, B R BT AR FRE AN T 5 o v 3 b T o
AR [ R). S RN HUA S 102 HUBTRBA

BEA, TR 22, 45 . 2006, 15555 B LV A6 T B U A rP G
JHLT]. BEUHFREE S TH,20(4) :430-431.

SN . 2016. 5 EE K H T F R R R AT [ T]. SR Hb
33(2):108-112.

2 SRR E AR 2019, ASIRIS Y IR 3 A B R %% E Fh BE R A )
ZHVERHEL )] PRS0, 43(1) :215-221.
EVAR ARV, v v, 45 . 2021, S48 7 L IX i J5 ¢ 2 R4 A A
KRB NS B R]. Bt BH 52 N4 SR BRI B
JRRKSE, 8 4x . 2009. M A H T LR K K B A A R B B
SN T]. ST, 26(2) 1 154-159.

IR PR, ARG, 45 L 2015, [ERTR R UZ A T M L B B sh A TR
AR T]. KE,30(3) :38-42.

REME JEC . 2014, BN KRB R R MENF[I]. KE
2 .29(1) ;228-233.

JEl, RAR AL, PR EE B . 2012, 7R 5 B R 1% 00 0 R % iy ST ]
[M]. M KR AL

UK, ZEMIAE, A5 2015, [ 2 R PR VR O I 2 O 4R D 8 R HE
[J]. TRHBRYHISA, 1(12) :33-39.

JEIAS ZRhh G SR, 45 2018, AR VR T ik 5 78 A AL 3 2 M T
IRAEIEE PRI [) ], TREHERYFEA4R ,15(4) :530-537.

M. H. Loke, Electrical imaging surveys for environmental and

engineering studies, Earth Sciences, 1999,8.

(¥ 5 397)



2021 4F 38 % o
- 430 -

GUIZHOU GEOLOGY

Mo Vol. 38No. 4( Tol. 149)2021

4R 149 89)

FRERBARBMRARECRIETNFHNH

WA RAET @ R AR

(SN M BT 7 B A T A R — O U B BA, 539 #8 %)

558000)

(3 E] A TRGAENT R E L A AL IATTR | AT A TR K BAR B 64 By 74 35k , VA
BN R K, AR T A R ArcGis 345643 B2 A o 7 ik sl d o AT R R
FHa B EHATHRRE LGN, A AT 8 BB AR AREKLIARANE
IRFHERAE AIRBIRARE LR IFNIEIF ARG, N ERAV . AILRER LK
R P akRX &GRS 5 &L 10. 8%% 28. 4%% 25. 8% 35. 0%, #L3F,F A ROC w1 & xRk
PN AE AT IE R RN AT B G A T5. 5% , 7 F M 4 R T A AR R T TR E s R A

LT

[ R8ER ] ArcGIS; 12 &R, LR 35471k % ;ROC #1 £

[FESES P4 [ XRAFRIZFL]A

1 5|l§

Hb R F SR — AN A SR IR Z (8] AH B A
L A87E A SREUE NN Z T Xt A A fr it
PR ARG X PR 1 A R 1 b S5 A FH T
TG (B ERF-,2008) |\ (FERFDY 4F,2017), 4
BTiFs 4 PR RN 22 ¢ 45 A2 1 9 b J5 35 1) i A
HiL A TSGR P P DL R K R A S
R ZR M FERE T R — I 2 TAE

Hb S5 A B P D v R =R 4
ST TR VA R T 2 A 52K
HR (VSR 4E,2015b) , EME IR EERIN
LR ANHL A S0 E A, % A B R 5, 3
WHRBLKREENEREN,; EmiFm ik E58
BEEEE(EIATE,2010) 25 BH S (R
45,2019) (IERAUE AL L (Ju5R 4F,2015a) (£ T
B AHT (221 R ,2002) %05 1% 2 i ik 2
FEREPETT I Al 125 B8 T s A, G
SEAER | GIS AR LA A 1 45 (8] 43 BT | B4 b 2

[ W#s HEI]12021-03-30 [f&[E HEI]2021-08-12

[ SXLE %S 11000-5943(2021) 04-0430-07

VLI 25 2 R B AR R S 5 KRB B ) K28 T
F32IE T2 0 T b BT R A B PR RE A AR AR
AR 5 B DR SCH % 5
SO A5 A b BT 9 3 S B PEDE A rh BRI AR
FLASAF TN ROR (5K AR ,2018) , JLHLE AT
H/N H R X

D& S SRR NI NEE SR A 78 S5 3
SR FH W AN B 22 275 DF R X 22 R0 X
WHBIEAT T R PR (o B 45 ,2017)
AR NILT GIS £ AR, 3l 5 X5 il fi 35 5 3 &
AR RIATE LG R K EFEW S &
PE SE RN B | A fe i ) H iR o 1D At
2% (R 4F,2013) ;4IRS B2 AALA Lo-
gistics R THE G 1 77 78 R X B T b B K
PEATFE R PR 55 (40, 2021 ), RV AT AR
Z PP R b 5 U S B e AT T IR H Y
WA GIS A BB 58 SE 45 &k, AR KT
WK GIS 515 B MR AR 25 A A0 07 v ok %o 48 SR
TH M5 HEAT G B PE A, b iR K E B A 1R
PS5 R

[1EEFEIN ] %W (1993—) , 2, it B3 TARIN, EZMNFK THMET TAE, E-mail:1713701826@ qq. com,



55 4 WO A5 A7 AR TE DI 57 9 FE RS PR AN v 4 10 ] - 431 -

R T ML 9 T A, IS DL v /N Oy
20 4E30E , A2 TR FE C T 30 ABETS, HE
ZEPFISIK 5 000 JT T L, BT Hb R K E e
BT 1200 2, BN P23k 23 4270, Rk, A
SCHEE TR SR T SRR A s, R (S BRI 4
G GIS BEAX A S5 T A THI T K fE B P EA

2 MERE#HR

MR AL T4 1 st 5 8 b & B SOt 5%
PHAE 2y i AR B IX 15 3 Pl 13 B 3 g L 1) 4 s 78
T ACHAR (G AL 45,2017) M AL P i, R AR
%, AL T XN I BR LR BR A 2R RS &
SAORFRRIIN, HARHZ A e, R AR )2
IR, A A YE R DIBRIR AN 3 R A

DRHRREE S X oA A B e, BIFFEIX
I DT A 4 U3 A T M I
B AFRE R 5 Y O T AR 45 R B
BB A USG B MDA 2 B I L A 38 DL R AR E
R =RhIAIE 107 Ab9CH AR APERREA

WFFE X 3 2 AR 7E 5-10 A 4y M4 A
SER 7R W T I 1] 5 4 5T 9 7 AR v i A i (] Ak
ARG MK E A W LRSS A
O A A A B R 25 S RO, R B P EAL Y
TEPFEELL K R A B 37 B A A8 3 A UL
BT DX S5 K 0 A1 PR BT 1, i 5 K 0 A
112 Pl B B DX, B AR S B R 2 TR, s
YRR R LR EORF UK 2200 A TR
R AH RIS TR T 4L, MR ShiE R,
SR i R B T A TR Sl A ek

,‘§h‘ N
e oY A
®
[ ) ' )
° °e
®
® ﬁ 0‘ -
’ (©] i‘tﬁ. ® L4
> ®
°
o ° °
1 - ]
1‘ 7“‘ - /‘:)' 3
) ) <
2o :
- Y L .
L ) e
\\;.
( NG g h
\ TR ® . ol
,\ifﬁ};s\ T @Eg’iﬁ%ﬁb fo %{nﬁ
“8. Sl e
’ﬂ o k
° RN e o
) @ Y
Ll
0o 3 12 km
L I ! |
[eli[e]2[e]3[o]4[s

B1 #IREMERESHE
Fig. 1 Distribution of geological disaster in the study area

18 52— s 3— AR g R s 4— £ (B BURT SR M ; 5— 2 () SHER



i

. 432 -

\

oM M

Jit 2021 4 38 &

3 FEEHRARIE

5 R EARALE N E B EE g A —Fh 5t
TRAU 75 vk, B S A R N &
T A3 ATT R — AN AR Hb TR R R N TR
AN [7) PR35 i e Joit S R /N BE O — {5 B i
RV O A 1K F A5 B AT B 52 ma {5 2
AL MR B E, BME B R0 RN e 7PN
[R5 b o ¢ 8 R AR AR G . R B R M
JKE AR RerE st . 5 B R EA X
TR %,2010)

Nj/N .
Ly y=In Si/S (1)
v Sj/N .
=im Y As2
Zn Si/S (2A2)

AP, RIEE A LGRS (B ) T
WK E B ZARE R R N, ZX AR AR
A (B ID) R M55 36 43 A i B TT R, N S I A
DB I R R B4 A M H, S, R AL
RS (S DX I ) 43 A7 B K5 S Ry T 25 X3
BA

4 R E e B G

4.1 PPHr AR

WEEHE (W) FE &R ER (SR J2 52
MR E R AN FERNE, HPSRER R RHIE
b BT I Ml TSR A, LG MR M M2
P b T RA) i 4 5 175 A DR ZR A 1R 2175 A& RO T o
KEIMER R, FEREN A TR S5 4
o ARRBFFEAERT N FE SR Al L 38 B
2 PR Wi AR IS AL R AR )2 TR
Faidk R K E R ONR TR N3
W =2 B2 45 13 AT B 1 2R A7 b 5 9 3 e B 1
TR . AU M BT K 3% e or 1 7 A Bl v P A 2
DEM U5 T i B 23 [a] 55 08 2 ki, RS B2 30 mx
30 m M ECHE , DAY SR R M BT, R R
FRARIE T S IR A R B0 1856396
A VM P25 G 438 A AR B St 5 T X A SR T
) b S5 9 5 2 R S B st R PR AN R A

4.2 FEEHEITE

FIF ArcGIS 45 A7 18 1 16 0 A SR 17 M s Kk

AT KU PR, 45 212 PO 120 ¢ 18] (18]
2) e B 82 73 P R 368 7 14 o
SBOF AR D i A B R ER/ D B, ks
S B G AR R M S FR . A
2 TR BT R RIS R R IE 1,

5 MR EF R MEITFEmM

5.1 TEMEER

XFIFZE DX R A7 b o ¢ 8 e B PR IEA 2R 1
TR R B A T 210 TS PR BT,
SRIG A ArcGIS A T8 X b 418 i, fe
Je Xof B 4G SR SR F B AR B a5k L S A X
], o R e fa s X m fap X PR X AR
WX (1 3) , %% X 18] & HE 10. 8% .28. 4% 25. 8% .
35% , M fe i 5 IXRH g A e DX 3 o 4 i T AR
39. 2% , EE AT 5T X ALH R e &8, AR 4
A0, 550 SR T A b 5T A A I DU A , R PR
RS EE
5.2 fGEEVE

ROC [ R RE T 80 | B Hb 2 7 BT FH 20 W7 7 12
SRR U R 56 2 MER MRS, N B2
I FH T DX sl b 5 36 £ B 1 DT 7 RS 8 ()
BB 45 2000) , ROC 14k F Ay FL AUC(0-1)
REAR IO FE /R FE B P20 IX 45 SR (RS A A E L LL 0. 5
B /NTF 0.5 WA LS A BRAR | BEHLILA (1)
B2, RF 0.5 W B 43 X 45 L 2 A 240n] 58
(), P4 NBFFEIX ROC HTZR 1A, i AR AR 26 /18 i SR
¢ S ph A = B A9 43 X i A R He L L
AR RN KRR R e AR S5 R ROC
fiZR A AUC = 0. 755, BDVFMRS Bl 75. 5% , i
HAS R GBS PEDEAN 2 XA HE

6 it

(1) AR TR I K/ AN U T 28 2t Fif ok
JEEH 107 4> 3 JFUK F AR PR RS, I 1 HR
28 SRR B 1) AR R RN )R
i AP N ) SN W 20 NN I 3
JE WL 13 AN P, SR S B AR
FCHEAT MU R E SR



5 4 1

WL, 5 A SRR DX I A B P P A L

.. N
. A
L . K
T = RRRS (2
T
(R
- .
5| P, N L f
3 .
2 . -
> -y
- - %
T
. .
.
.
. 0l
2 oo o
¥ ?
% oW

A

LI )
B ERE (m)

() R

S S —)

(F) M=k

(g) NH#REE

i

o R4
maEnm

(j) HBER

&2

(h) =55

(i) Yz
TNEFHRER(a-m)

Fig.2 Classification results of evaluation factors (a-m)

(m) AKTRES

- 433 .



- 434 - O oM 2021 4F 38
®1 TMEFEEEE
Table 1 Information value of evaluation factors
PR WKE iy =) PR &= A% s
Y o ot o VA o gl -
my AT g omm mm || mr MO Xy e EM
/NF 50 32 608 692  —0.092 0 ok gl 8 356 11 1.360 3
50 ~ 100 56 911900 0.0633 | T.7% gl 89 101 5380 0.419 1
25 sl
100 ~ 150 16 256231  0.0800 — 10 805 404 -1.5351
KF 150 3 79573  -0.4245 /NTF 200 m 39 321726 -1.2547
JNF 100 18 421 874 —0.300 7 || 9T | 200 ~ 500 m 34 400 775  0.228 8
e
10°~ 25° 53 759159  0.1916 || % 500 ~ 1 000 m 17 520640  1.976 0
g 25°~ 35° 19 343246  -0.040 4 KF 1000 m 17 613254  0.743 4
35°~ 45° 10 214 149  -0.2105 /NT 100 m 11 183545  0.386 5
KT 45° 7 117967  0.0291 || BE# | 100 ~200 m 10 168 852  —0.568 2
padia)

JNF 105 0 9 256 981 1.4923 || % 200 ~ 500 m 33 415607  1.4897
1050~1150 6 313307 0.556 6 KT 500 m 53 1088392 1.0479
1150~1250 31 458 662  —0.091 8 /NF0.02 4 804 797  -2.450
1250~1350 31 589562  0.1592 0.02~0.1 37 765196 -0.1756
1350~1450 20 198 874 —-1.101 8 0.1~0.15 12 120521  0.546 6

gk

KF 1450 10 39009  -0.4982 || ,r | 0.15~0.20 21 867 37 1.4352

W
i J3 18 116 0089 -1.3123 0.20 ~0.25 11 287 79 1.891 8
HoJZ i SJe ) 79 622611  0.7890 0.25~0.30 6 229 61 1.5115
T 10 736 96 0.856 1 KT 0.30 16 274 05 2.3154
7K H 0.01 149 859 -1.2332 Jt 18 296 308  —0.198 8
i Sl 74 513614  0.9162 % 11 226708 —-0.1722
SOl
e R 33 118 760 7 -0.729 6 7R 14 209 734 0.2158
Fre 0. 01 5315 -1.156 9 R 11 227255 -0.174 6
Y In)
UG [y 33 21 331516  0.09% 4 7] 15 264 420  0.109 3
b i 36 613921  0.0172 [ii):] 11 226042  0.1409
FH
s ,
4itla SUAEE 35 624714  -0.028 4 [iif) 17 200927  0.1897
18 1] 1 15 286245 —0.0952 i [ 4 15 205003 —0.166 9
/M1 27 1803859 -0.500 5 /NF 50 48 182 4859 -0.699 7
1-10 49 34276  -0.256 7 50 ~ 100 25 14176  -0.348 5
N =] W=
-~ 10 ~20 10 999 5 1.478 5 || . 100 ~ 200 16 699 5 1.078 5
20 ~ 50 16 328 7 1.678 9 200 ~ 500 13 5242 1.174 5
KF 50 5 497 9 2.432 5 KT 100 5 512 4 2.218 9




%5 43

H L, A A SRR DX 5 9 SRR A Y R

. 435 -

0 3 6 12 km
[

[ |-
I B P

IR SIS DX 2— B R X 3— R X 54— (RAE R X s 5—FE X 45 ;06— 2 (BH) BURFSEHL . 7— 2 (B1) AR

REHE R LS

100

80

60

20

B3 uRERKITNE

Fig. 3 Evaluation of geological disaster hazard

T

20 40 60 80
Saksr Pk AR F 3t  Ee
B4 #HREX ROC HZE
Fig.4 ROC curve of the study area

100



- 436 - O oM 2021 4F 38

(2) T FH BRI S PR R 4 DA U3, AR, BB, % . 2015, MESEROA AN B P A IX o

B b, SRR BRI I BRI TR T e
. NN Va BEZE A5 30, 4F . 2015b. FET &5 FIIE (5 B B iR
L S H e R X 10.8% @5 eTEE ’
AR ARSE R X B R DX L %"2 TG BAETE R — LI MG TS B[], ARKIT, 46
FERLDX 5 HE 28. 4% GRS IX A L 25. 8% ARG (15) :65-68.
X 5k 35%., EARE B TR, L2010, BT GIS M43k LMLk
(3) o AU e B 5 K 35 7 25 18] 43 A WS R LA T BRI [)). M S R 46
FHA—E M, N TE SR A | H R E (6):1112-1118.

B AR 22 100 m DL T BEFE 00~ 25°, M HiLJ2 A0 2021, BETFHES RO M R I T KA oy K —— LA
y A s Wz U~ H =
B[], B AES5 N ,2021(10) (1-6.
) S ) Jr e S
AR A, B AR O AR ) A MR i e MR, TR 2002, JET GIS B CF 2258 ol 45

IKEKE, FLEE PR B E KT 500 m, B 2 R[], i, 20(6) 1 732-737.

TAR/NT 500 m JE I WNRIE SRR A, 24y mEm, BAk . 2000, JET GIS R T8 19 4 SRR I %

AR AENG [ B 300 1) B DA R A ) e A3 A ML 1K, NI SERPED R R[], b E MR 9 5 B IR 24, 2000
S A 4 g e g (3):26-30.

ii’fi?% I;?;i%fég%jf %ﬂﬁjﬁgi VESR 3k — JL, Wb . 2010. PR 1L DX 3B b B ¢ 5 53 BV 340 7

e AP (SR LA B 2N e LD A4 FHE B ). MU, 29(5) 1729738,

XERH) . FRERF . 2008, O A HL ML IR K ERFGE [ C 17/ AR £ A
(4) FIFH ROC £ X fF 57 X b o ¢ 2 16 1k 142 2008 B9 I H IS IZ AR

A X8 S BE ATV SRS BE AUC =75. 5%,  VAoRHE WO J6504 % . 2017, ST PIGLBIHIECR 52 4 pE Ik

i}élﬁzlgﬁﬁﬁ(ﬁ\'@é]\[z/ﬁ\}i, et AR 1 1 K A S B 75 T 10 M 18 I P DA —— DL 22 I T+ 3 7T 3R] XA 3]

[J]. StINHLER,34(02) :109-115.
T EESY, B, 42017, IE 2005-2016 4T E A

Bl G AL ARG NS

[ 5237 25 ARAY R R 2T (] HUER(E B R4, 19 (12) .
1567-1574.
Fml s, sk SCH 4R, 55 . 2019, 35 T ek Logistic (71545 70 75 i RSP R 2017, SEON AR SR T VS BB XK SCHL URRIE [ T ]
BRREM A [(T]. FERF 5 H AR 42(04) 194 DU T 2A 4,37 (3) :478-479.
-199. TRERAR . 2018, BLFRBIEA GIS 17 B &Rt B 1 J5 ¢ 3% KUK DAy
AL, MR . 2013, JET GIS HiAR B9 5N A4 L L T A I i 3 0 WL D). dbat . HhE MR K .

REEPEAE[T]. ST LR ,30(04) :315-319.

The Application of Information Value Model in Regional
Geological Hazard Risk Assessment

CHANG Ya-ting, LIU Zheng-yu, XIANG Gang, FU Ming-hong

(104 Geological Party, Guizhou Bureau of Geology & Mineral Exploration
and Development, Duyun 558000, Guizhou, China)

[ Abstract] 1In order to predict geological disasters inadvance, so as to take the corresponding preventive
measures to reduce the loss of human property. Taking Fuquan City as an example the paper used ArcGIS com-
bined with the Information Value model to evaluate the risk of geological disasters by analyzed the factors affect-
ed by geological disasters, and established a regional geological hazard risk evaluation index system by using
factors such as topography conditions, stratography, geological structure, meteorological and hydrological and
human. engineering activities. The evaluation results showed that the proportion of very high danger zone, high
danger zone, medium danger zone and low danger ,they are 10.8%, 28.4%, 25.8% and 35.0%, respectively.
In addiction, used the ROC curve to verify the accuracy of this evaluation, and and the results show that evalu-
ation accuracy is 75.5% , and the evaluation results can provide reference and basis for the prevention and con-
trol of geological disasters in Fuquan city.

[ Key Words] ArcGIS; Information Value model ; Risk assessment ;index system; ROC curve
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AHEL ST (), 45 P 2 0] 1 56 R RSB, (H S B
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1 WHEXRSHIE

B2 R 53 BT i (FAHP ) 20 2 1 e 2 4
LEW RGN Tk, i — e FH Oy T ik
T. L. Saat FJJZ R A7 i i ) iy — 2505 06—
BUPER 22 59, — SO AG 56 (4 DR ME A ik = oy P 4
LRI R Y, SR B0 5 )= R e A AR 2 1Y
Tk, Itz B AR AR i g . 2 RO
G AN B ARSI B e , S0 e A —
SO W R T AR (5K 45, 20005 TR,

2002 A=14E 4 ,2013)
1.1 R AR B A D R P

FEREBCT M 46 b1 1 F R W2 Y SR JE ¢ R
Ja ARV R 1] A P R L, R F— AP L DS
— AR 1 R O S R, 5 B O )
FEFE A= (a;) nxn, E I FIE A aij+aji=1,
Ha,;=0.5,i,j=1,2,,n, WFK A B G AN
WRRE % O T o U (0 A o o A 8
PR RN 10,1 ~0.9 FRERKA T
ORI

K1 0.1~0.9 iREBRAR
Table 1 Explanation of scale 0.1 ~ 0.9

PRI & X
0.5 WA A H A, ) S e

0.6 PR AR W, — AR L 55— PR i

0.7 PR AR W, — AR L 55— PR ] i

0.8 PR AR W, — AR L 53— P R T

0.9 PR W, — AR L 55— P i

0.1

(0)' i R U i 0, SIEE o) AHLBEIRIT £ 0 o P 5TE5 o, CEELA S £ = 1-r,
0.4

1.2 P ROR — S W

AL | SCHR (TR 7K, 2002 ) K4 A5EH B AN
W2 8 A R — SO I R P 7 2 2
r..:ii(aij—ajﬁo.5)i=1,2,--~,n (1)

Y n k=1

1.3 AU —SU R WE EAE A

MR Fy A — Bk B AR B R =
[ry] e s AT IH — AL AL BEA .
ool 1 le, o

n 2a naj=1"

Horf n B0 —ECHE IR FE R BB 4R, B
0=""0 4 ="l TR R R
Bl wW=(w,,w,,-w,),

2 FAHiREMR GRA-FAHP iFM4)
EE

TR ARSI B 43 Bk 1 S A SRS AR 48 5 51) it

S 0 JUART TR 1) A LR B2 F 1 W FL I R 2 5 R

W, 30 X R 2R 2 (R DG 2 R AT A, AR
SR 2 LAY A AR 422 30, %ok 07 81) =2 ] 1) 6 Bk
JERUIR A, R Z N A SO SR P Ja] 1
KIR RBGHW2 R ik A5 B A R AR 25
AT LASRAS 7 15 350 6 R XoF T s o e 9 ) DG B B, o6
R 2 S5 KABL T 6T 7 A 9 37) S5 0 IV N AN 5 1
WA A, T UL SR ST K (5 G 1
JE VSR 2 U A M T2 0 3 B A B M PP R
FER(EBE 4 2014251 ,2015) .

2.1  HE RN X FPEM bR

ZHBIN (PFNARIE) ICH X, = {x,(k) k=1,
2.3, nt, LB (XM XL iId K. X, = % x;
(k) ,k=1,2,3,-n} 2N T BRI 4RI 40 B A
[ JT S R (R AR R 28 B | 200X 48 B 2E A7 TG 1 2
FRAb PR, A SCHI M AR R 4548 b5 BOE 547 T i
Miesab, BARAXIT .

= 1
x(k)=x(k)/X, X=—23i=1,2,- n5j=1,
: ni

1

3

27..',n7k:172’..'7m (3)
B3 A SRR PRI E T 0 B A AL BT



5 4 1 M, AR R R - 439 -
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2.2 ITHLEERBITE A
wmr.
_ mtom
£V 3K oy om (4)

W E(k) B | DIFI A2 k N ER
55 k AR AR OCHRE R, AX (k) = 1x, (k)
—x,(k) | ,,LL=mL_inmkinAXi(k) ,/,L=mlamecC1xAXi(k) P
HrEFE R pe (0,1)—BHO0.5,i=1,2, ,n,k

:192"..’m0

FEE T AR 2 G HK B R B R

€1 &y g,

R= 133 5[22] &

G Ew o &

2.3 THEIREOIMBEHEE

ARG AR AR 10 SR B 2 B B ISR J= Uk
M (FAHP) YL 8 %E B9 4% 468 b RO AR 45 &, 3
SR PR T ASCEE 22 53 B IR B IASOG AR

ei:éwkgi(k) (5)
2.4 SERIVELE SN b

B AR CNBUGHERE o/ X 4 e
FEIEHEFF SRR HERT XIBETE 9 HEBER T, Xl
PR T PSS e ]
APHISE P D S (S R S, TR
IR T RIS RS A VAR

3 aEamEarrETEnERR S

AT AR SEIRE P, SE 280 R AL Y 1
DA et e eptas el ET D Yoaa AR S O N S
Foatka BA—ERE )= O T K3l T
SRAE . MR BN A A R B R A 5T S e A R
FUBRERII(RIBI 55,2015) , AR SXE 5
B A A R SE R A OB ™ B, PRI, AP A

VEUR A AT AP A ERPE &, AR SC R I
TR RS MR KA TR S
4 AN EREE AR R4 R 5 A
P, RTERSEPRTE , FEH B E KR
CAMFTE AR . o MR bR 1B )5 | AR £
Tk R S BRI AT AV E RS AT
WrfehrsR B BE (H 4, 2004) , BIAE (0. 1) (B (0.3) .
H1(0.5) . 22(0.7) .45 (0.9) S {EHKRAC R fE Gt
Mk, Hn, MR T X A SEBRAS O, XF P4 46 A
AT ERAAL B TE R AN R A (E = —3erE A E
THAHE R, PP 485 S SE 9] 43 bn o L3R 2
(JRET 25,2013, 250 45 ,2008)

4 TiELH

SN A e 1L A PR ANT A Y B 2 IR T
AMEIX AR 1150 ~ 1 198 mm, #F5E XN
EaREARE S8 (001U gi 1 A s e R = N P B
WEIERARE 1T KO A7k 2= 5
Ab 2 m AEAT XN ML R 3 A 4 HLAR B ED
FEAT AR LI SRV & L B Ak, X
PR K, HoE 10 5 P9 20 W7 258 ] AR —
B, MEEMEANHEIUR(Q,) ZARUZRL M, _E#E
FBHE LR 0~ 0.3 m; FHECARED T AL 1, )&
0.5~2m; H N HE AT+ JBE N1 ~4m, T
RILA I AR R T HERIEA LRI B (C d*) HIEZ
KA. ZH DX T K RIS BB T8 K L)
A6 e BLRE I A, JEAR ) R LR A5, R 2
0.2 L/s, FE 2 KAEKENG, HbF K A7 35
I 1.5~3 m, KAZEMRAL 0.5 ~ 3 m, i F/KE
PRI 1) Sk e AR IR R YA, 2011 4 8
=9 il B AEAE T 5 A R] 24 kb P i A
M EAN T 3 3R P 4k B R K P K T SRR B b A
Tl Fe A2 5 K 522, /K 28 60 ~ 80 m’/h, ESE
Hhok 24 b, KA FFEZ) 1.2 mo B8 29 A3 B
SRV L, B AU 0. 77 km

4.1 WIS X FEFRALE /Y5

WIEZ 2 BN IR bR 20, B, 3
TTLAMENZ R 51, A X a2 1F B s SR 26 1F T
KN TR B 4 D RAR, h 2 DUk L XK
FTI3 03 IR A AR T P LB T, 4 3 S o
WUJZARXE T HARZ BB R A IR
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Table 2  Evaluation index and grading standard
g R R F )
N2 e bR )2 RECD) HAREC) s (M) (V) WoB (V)
I Hb SR 13k Y S APy b T4y b
s i Eomiy RmEREE TR sy e
HIRRE R NEF BERE BKRKE RE BIERE
M A i ¥ B S (LR PR ZHAEXY)E
TREREE 50 50-30 30-10 10-5 <SHAETO
Yok 3 TR kA bkt %+ ¥t Wt
JZE5H g —JT —JT E AR
ﬂﬁ?*éﬁéggﬁﬁ >5 5~3 3~2 2~1 <1
kg HRKAEDR <0.5 0.5~1 1~1.5 1.5~2 >2
MR KA G &) 55 W 5 e i
HFRAKAB & R EAB RSB ZHREANE RERKEAR
PRk B B >500 500 ~ 200 200 ~ 100 100 ~ 50 <50
TR 7K i BE <300 300 ~ 500 500 ~ 1000 1 000~ 1 500 >1 500
HoAh T2 3 TG 55 — i LELh G
0.5 0.5 0.6 0.6 W,=(0.2833,0.216 7,0.316 7,0. 183 3)
oo 0.5 0.5 0.3 0.5 AR 2 PR ASORA — S0 4 7 R P AR 3
0.4 0.7 0.5 0.8 N S AT — B AG 5, 5 A R A Y
0. 4 0.5 0.2 0.8 AR A, e BB 2 O 3 Ik T 3 R 45 S HR A 1Y
FRAE A (1) 14 35 AR — S0tk 40 Ui A e P WK 3,
0.5 0. 325 0. 138 0.439 4.9 GRA —FAHP E/‘J iﬂ?ffl‘ﬁ EQ ﬁﬁ /_\/—‘E
_ 0. 675 0.5 0. 328 0. 561 A
0.862 0.675 0.5 0. 675 fe Rt E R
0.561  0.439 0.328 0.5 FEFFE DX I 7K S A 10 S BUE AR o sy
FARAE AL (2) THHEAGE G, R BPRE R 2 WSS RBRIEVE N ST 5 LR 4,
x3 ERNEITELER
Table 3 Results of index weight calculation
H b5z THEN 2 & Eisti S & BANE Hery
P Hb 55 0.150 1 0.0425 12
s ik 0. 260 4 0.073 8 6
w FHIREI 0.283 3 HER BB 0.368 4 0.104 4 3
g Hb AL 3 0.2211 0.062 6 9
" A 4 SRR 0.512 3 0.111 0 1
BRENMT 0.216 7 + B 0.295 3 0.064 0 8
(5]
JZE5H 0.192 3 0.041 7 13
ﬁ? M K TR T 0.279 2 0. 088 4 4
N HiUF 7K AR 0.349 7 0.110 7 2
ﬁ Sl 0-3167 Hb R KA i 0.220 8 0. 069 9
o HRIKAB 0.150 3 0.047 6 11
fir HE K A 0.3333 0.061 1 10
TR 5l 0.183 3 KSR EE 0.474 3 0.087 0 5
HoAh TR 50 0.192 3 0.0353 14
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Table 4 Comparative sequence and reference sequence of evaluation index

HENJZ LAY Heds 7 31 | 11 111 v A
b K T 2 T 4.05 5 3 2 1 0.5
H o
KA R KR 8 3.45 0.5 1 1.5 2 2.5
p fF/ ) T KA 0.3 0.1 0.3 0.5 0.7 0.9
HFKAB 0.5 0.1 0.3 0.5 0.7 0.9
4.2.1 Tomfeaba y,=[0.2792 0.3497 0.2208 0.1503]x

AT (3) X136 4 Bl 7 o s AL AL PR .
1 1.2345 0.7407 0.4938 0.2469 0.1235
1 0.1449 0.2899 0.4348 0.5797 0.7246
1 0.3333 1 1.6667 2.3333 3
1 0.2 0.6 1 1.4 1.8
4.2.2 ZFINITE

AT (4) 2390 T kA5 .
0.2346 0.2593 0.5062 0.7531
0.8551 0.7101 0.5652 0.4203
0.6667 0 0.6667 1.3333
0.8000 0.4000 0 0. 4000
Hrfn=2,1=0,p=0.5
4.2.3  JREHRE R

F A (4) THER 8GR REAn T .

0.8100 0.6639 0.5704 0.5704 0.5329

0.5391 0.5847 0.6389 0.7041 0.7841

0.6000 1.0000 0.6000 0.4286 0.3333

0.5556 0.7143 1.0000 0.7143 0.5556
4.2.4  JREIMBOCH BRI

SEAIR JZ U AT R A 28 MR K SR G AL
H AR (S) KA R EETTH

0. 8765
0.2754
2. 0000
0. 8000

0.8100 0.6639 0.5704 0.5704 0.5329
0.5391 0.5847 0.6389 0.7041 0.7841
0.6000 1.0000 0.6000 0.4286 0.3333
0.5556 0.7143 1.0000 0.7143 0.55565
=[0.6306 0.7108  0.6655  0.6075
0.5801 ] , e KK A fNALSCHREE v, = 0. 7108, Ui
W58 X HL T 7K SR A fa b S5 90 1 4%,

[F) B, 42 R DL E 20 TR B H Al K €8 I A G Ik
BT .

v,=[0.3393 0.4534 0.6391 0.9132
0. 7106 ] , e KK G IMALCHR B y, = 0. 9132, B
5% X E Vs SR A R 9 TV 1,

v,=[0.5981 0.8546 0.9630 0.9645
0. 8909 | , e KK A fIN AL SCHR FE v, = 0. 9645, Ui W]
5T XA 35 2 XA G N 1TV 2,

v.=[0.6660 0.8763 0.9057 0.9167
0. 8092 ] , e KK 8 AL CHR B y, = 0. 9167, B
WFFE X TR B SR A fE B S5 5k TV 2%,
4.2.5 WHRXEHREERIESERITE

RT3 AR AR 2 K M A G I B 5 o )
EREMFE S Fis,

RS MRRERENENERXEKE

Table 5 index criterion weight and relevancy degree of the study area
HEN 2 R I 11 v \%
VRS 0.283 3 0.3393 0.464 6 0. 664 4 0.9119 0.7123
BHRRAM 0.216 7 0.674 3 0.874 0 0.967 7 0.964 4 0.896 8
Hi R K S 0.316 7 0.629 3 0.735 4 0.689 2 0.603 5 0.558 0
TARE B SR 0.183 3 0.670 0 0.887 3 0.890 6 0.8819 0.774 9

AT (S) X FE X EAT o 8 038 e e B 1 23
AR AT -
y=[0.2833 0.2167 0.3167 0.1833]x
0.3393 0.4646 0.6644 0.9119 0.7123
0.6743 0.8740 0.9677 0.9644 0.8968
0.6293 0.7354 0.6892 0.6035 0.5580
0.6700 0.8873 0.8906 0.8819 0.7749
= [0.5475  0.7017  0.7665  0.8281

0. 7264 ], H AT HIZEA 43T i KK A0 A S 1
y=0. 8281, VLI X A I B G I S 0N TV 2,
BT S X X R A AR R T RE MR,

5 #Hig

(1) AR SN 8 2 ¥ 3 B K 3 R AR 2R AR
SN R AR, IR AR SRR A6 T
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Risk Assessment of Karst Collapse

Taking Jiaoshang Village, Dushan County As an Example

DONG Peng, CAI Yun, YANG Jian-hua, LI Yan

( Power China Guizhou Electric Power Engineering Corporation Limited , Guiyang 550081, Guizhou, China)

[ Abstract] Karst collapse is a geologic hazard caused by many factors and of complex genetic mechanism, it
present concealment in space and burstiness in time respectively. In order to predict and assess the risk of karst
collapse effectively, in this paper, according to the conditions such as karst, covering, groundwater and engi-
neering activities, 14 main influence indexes has been chose to construct the quantitative and qualitative the
karst collapse risk assessment model by the means of Grey Relational Analysis (GRA) —Fuzzy Analytic Hierar-
chy Process( FAHP ). And the case of karst collapse area at Jiaobai village in Dushan county has been taken to
validate the model. The resulis showed that the assessment on karst collapse was consistent with the actual situa-
tion. It provide some reference for the future risk prediction and assessment on karst collapse.

[ Key Words] karst collapse; FAHP; GRA; Risk assessment; Guizhou; Dushan county
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FEFHE g

(1. FME R P A I & R 105 BN, 5 SEFH 55001852, S MU H, S SFH - 550001)

[l ZE]ASHERFRXEFRRNELRTIR, AL A dHE & LEIRAF, KT Green—
Ampt NHARR BAT T M@ LR BRI R oM, TR SR A ERERER T,k
0 RARHOR 22 8 T A4 2 AR AP AT 3R R AR 69 By SR BN | o 3R R R Ay BARAOR, R,
ZIRIIH Y W TFEG R ERBEAET AR, LARTRAERIK 2d T 2k af 00
HHERERERD MEARBEALTROOS>NERK, ZIA0BERE A R, MR EAESTH
AL MG R L S TZARYE TR B TG S AR A A AT, i Bt X B 4 AT g i x T dkg lE
Folrid BA EEMIFENL,

[ KEIR ] R BRI RS £ 2 b bt Al Ok

[FESESP6e42.22 [ XEFRIZAE]A [ 3ZESRS]1000-5943(2021)04-0433-06

1 5|l

RT3 T 300 3 R M Y B
FEMIEE N R 2 — 2 5| A VR 2 T ik 2 1)
IRHEINZR (SR, 2005 ; 257, 2012) . KR Jr A
FeHg |74 F i DXL BN T A R kAR
T3, 3k BE 3 3 O 3 v o AR E W S B o 2 0L HL
R (XH &, 2007) o TESF BT RETR 5 A 1R 2
W TR ARAR LN, R TC R AR
RURIEAT 48T, Pradel 45 (Pradel D,1993) WF5Y T
IR AR A Dy ) R T AR R AR R
PG IR T TCRRAY- i ) B AR
EFELL(ZFHE,2015) FlF Mein—Larson [ [
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Research on the progressive failure of rainfall-induced shallow landslide

WANG Zheng-Yu' ,FAN Hui’

(1.105Geological Party, Guizhou Bureau of Geological and Mineral Exploration and Development ,
Guiyang 550018, Guizhou , China; 2.Guizhou Disaster Reduction Center
Guiyang 550018, Guizhou, China)

[ Abstract] In this paper, based on the Green—Ampt infiltration model, considering the seepage effect of the
saturated zone above the wet front and the influence of the wet front on the shear strength of the soil, combined
with the landslide progressive failure analysis method, a rainfall-induced shallow landslide progressive failure
analysis method is proposed.Taking Guzhang landslide in Xiangxi, Hunan Province as an example, the deform-
ation and failure development of the landslide under heavy rainfall is analyzed. The results show that the insta-
bility and damage of the Guzhang landslide is mainly due to the partial damage of the front soil and the middle
and front soil, which gradually develops into an overall damage under the heavy rain. Affected by the landslide
terrain, terrain flat areas while wetting front infiltration faster, the shear strength of soil is low, but due to the
effect of seepage of the soil saturated with smaller, gravity to provide component perpendicular to the sliding
surface is larger, the partial stability is relatively good, so the influence of wetting front for landslide stability
should also be analyzed according to different terrain conditions. The method of progressive landslide damage a-
nalysis has important guiding significance for landslide monitoring and prevention.

[ Key Words] Shallow landslide; Rainfall infiltration; Stability; Progressive failure
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THMIKA HCO, Ca™ SO,> Mg* NO, .Cl™,
3 HRESHMW Na® K453 1), 3ok, BB LA Ca® (81, 13 my/

3.1 JKALAEAFIE

N T R AT T T KK B R
RUPFEAVERT, AR T K B 11928 18] 22 54
ARSCAEA X o E K E RO T et T RS8R
At KA SRR, 45 2R R« R0 DX T 7K 228

L) 3, Mg® (26. 32 mg/L) , i Na* K*Frtif
FERAR, 4391 K 2.03 mg/L.1.96 mg/L; & L)
HCO,(270.92 mg/L) F 3, H¥k K SO, (61.98
mg/L) ,NO,™, CI” iz & & £ 51K, 43 501 o 25. 71
mg/L.7.50 mg/L, T X HL T KA 2 e Al 32 2
J HCO,-Ca HCO, —Ca - Mg®y , P4 5 #F S8
i) 80% , Hi¥k A HCO, - SO,—Ca + Mg#

F1 HTAKKRSGEITER
Table 1  Statistical results of groundwater quality
WA Ca™ Mg** Na* K* cl S0,> HCO,~ NO,~ TDS pH
SE{E 81.13 26.32 2.03 1.96 7.5 61.98 270.92 25.71 349.76 7.39
e/ ME 29.31 4.18 0 0 0.95 11 94. 45 1 106. 95 6.9
WKME 223.29 67. 44 13.9 18 34.05 530 507. 05 68 981. 15 8.1
P22 27.92 15.63 2.8 3.18 7.78 75 88.76 15. 69 138.09 0.25
CV(%) 34.41 59.39 138. 06 162. 06 103. 81 121.01 32.76 61.03 39.48 3.41

T pH BN TE i, BT H AL me/L; TDS A A SR CV s 5w R A RAFZ 22 54k, TR,

3.2 JKfbradl oA (Al AE Sk

WFFEIXHL R KK RG24 28 (% 1) £, BR
pH HCO,™ ,Ca®™ | TDS 7 [1] 22 ¥k /hNoh , Hiddl
I R L 10 25 [0 2 50K, R KT N (S0, ™
4 Joi e v R AR R s P A 1) s ) A SRR AE

pH [HAE S EN 6.9 ~ 8.1, R RE N
3.41%;TDS 228 [l A 106. 95 ~ 981. 15 mg/L,
SR KON 39.48%, pH {H5 TDS %5 [a] 22 7k
AN FEE TR K S BRI K PR T

HCO,™, Ca® J5i & ¥ JZ 72 5% & %ok 5l
32.76% .34. 41%, =5 18] 22 S PR B¢/, R K
HCO, i EZORJARE CO, 2 514 Fhk iR Eh A&
(R B E55) BV AR, Ca™ BYR IR 2K
MRER A i, AT S2 A0 75 G B 52 0 (Aduppa et
al. ,2003 ; Negrel , 2003 ; Negrel , 2005 ; Brenot et al. ,
2008) .

Mg J R AR 7 R E0h 59.39%, Mg™ 1)
TR IE B TR £h A i I i, [ g 52 4l 75 3%
KA W) A BY 52 W (Aiuppa et al. , 2003;
Negrel ,2005 ; Brenot et al. ,2008)

NO, ™ BtV 48 5 R 61.03%, T K
T NO,~ BRI T AN TG S A R 2 Ak
MRS B T AR TS K S A S HEI ) 1Y)
Hiik 5 2 FL 3252 A [ & (Aiuppa et al. ,2003;
Edmunds et al. ,2003; Valdes et al. ,2007)

Cl Jo i e B 78 5 R AR (103, 81%) , KL
SREUAGZS AR S, CURIE T 43 =7 I, —J&
RAFEK, EENWRH I & HCL TR
W s — ke, B ER S 5 R HA S8 Ak W1 T
FRWI R 5 = NZRTE B A2, B 46 A0l 1 3l
HAGAE A A2 | AR R KRR, an sl # Fn A
HE M 9 HE i 55 (Negrel et al. , 2003 Valdes et
al. ,2007 ;¥ 5 4% 45,2009) ,

SO, > s e B AR S RECH 121. 01% , %5 [H] 2%
SPEsRZL, SO, —J7 MR IR T /K AR (& iz
T WITEEE) , o3—J7 2 N ORE S B2, 4
5 5 B PR R A0 T A8 18 T L Tl B AR HE Tl A
(Negrel ,2005; Valdes et al. ,2007) ,

HR K H Na® (K J5 R 3 A2 S R B0 R
138.06% ,162.06% , =5 [A] 2= M K, Na® K[
KIE FERAKCEAE (F Na* K0 W) | [7)
I 52 B 4 N2 Bl (A= 1% K HE i A AR e
) DL R A IK B 520 (Aiuppa et al. ,2003;
Valdes et al. ,2007 ; Brenot et al. ,2008)

3.3 ¥ dEanwr
3.3.1 MR KO

FEAR T By 38 A A S4BT, AR A DG K/
XS EAT U, R NS ECZ A e
AN TR A A S AR, DA 8 380 5% 2 5 e i A 2L
R AR AR DAL (BT F1LF2 F3,
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Jit 2021 4 38 &

F4--o-Fn) , NTTTIK B 5] B 7K Ak 2% 41 43 vh i 7
EEMRSWEN, HE—ABF (F1 F2,
F3 F4------Fn) Q3R E & P KAk 2 24 73 Z [l i) —
FhIEALH A J7 20, AT AT R 48 75 7K Ak 27 R AT 1 B
PR 326177 43 BT 7K Ak 2 41 0 22 6] 1 4 25 5 4 11
KR (ESE %,2014)

BTy B0« % L0343 B 07 AR U A
F(F1.F2 F3 F4------Fn) , 5 KI5 22 8 % 40 0
WEIEATIERG , AT A4~ 7 (F1 L, F2 F3 F4
Fn) FITA 55 ) o ey 028 o A9 Bse b, FLAR AR
FEPR - 1 ) far 4, T HAth DR %) fr 8 /)
T 5 A T A1 i 288 6 o AN M — i e R R

SEEIF A F(F1 F2 F3 F4---- Fn) X 7 7% Hi
T AR5 B e PR 28 R e A B EA T 1 A BT 1Y)
Hy(Ehs %,2014; 500 5,2015)
3.3.2 T

Ry T A TR A BT R 5 X b T KK BT (1) 5%
W R 2, 455 98 IX B 2 v 0 A A
FFEIX GRS B (TH) JiF B CO, F~ 4545 & 2 Fiik
R KA TR AT 2R G AT A DG R AL
JERE (32 2) AT, FHR o 4l A Z A AE A DG G R
Hidr Ca*™ -S0,” \Mg™ —HCO,™ \Na"-K* KK &R
oA RE ., WILERZMAEREES, N
IK L2520 i E SR 2R T A T B s B R 4R AL B

x2 KUFHESBEXREERE

Table 2  Correlation coefficient matrix of water chemical components

PH TH c€OD CO, TDS Ca®* Mg”* Na' K* cl- S0, HCO,” NO,” F-
PH 1
TH -0.038 1
COD  .227° .494*" 1
CO, -.496"*.633** 0.09 1
TDS -0.026 .986"* .558"* .582"* 1
Ca®™ 0.012 .894"" .499"" 478" .935"" 1
Mg* -0.083 .875"* .371"".648"" .804" " .565" " 1
Na* -0.136 .236° 0.22 .363°* .300° 0.215 0.203 1
K*  -0.189 .270" .285" .421°*.332"" .232" .245° .711°"° 1
Cl”  -0.143 .405"* 0.16 .455"% .398"" .344"* 373"" .495"" .380"" 1
SO,”  0.079 .754"7 .626°° 0.217 .825°" .866° " .451°" 0.105 0.145 0.044 1
HCO,” -0.148 760" 0.119 .767°" .664"" . 472" .888"* .281" .299" .451"" 0.171 1
NO,” 0.017 0.166 0.153 0.049 0.202 0.163 0.128 0.193 0.216 .372"* -0.05 0.124 1
F~ .224% .611°".464°" .232" .589"* 483" .603" " 0.014 0.023 -0.046.493*" 468* " 0.053 1

it KMO FIERIE Bartlett n] 47 K434 1
s HPER SR . KMO Giit &2 0.564, KT 0.5, 3t
A AR e B B R S R LU OB R B0 46
Y457 ST A AR, 0 PH 7 4 AT 5 P T A 56
Wik, VEBURIEAR KT 1 89 4 NAE T (FLLF2,
F3 F4) REFOR T A A&, 4 AT R 51
HRFIAF 80. 153% (3 3) , I A Bl iy FEA (5 B
PAIALN

F R TERS J5 RT3 far SR R (36 4) S5 B & 7K R
FIRTA5 5323 18] 73 A5 B (B 2)  RHFSE XK o 52
e P 2R A T4 #T

F1 5Tk %A 27.819% , v TH,COD \ TDS |
Ca™ SO,” .F"HH F#ififfic K, TH  TDS . Ca™ .80,
ZRIAHDCPER A W35, 536 2 S B iy 45 A — 3L,
F, A5 m A XA ARG X AL U R (& 2a) , K EE
Ca® SO, F ¥RJEH &, & i Tax g8 XS — &

R T2, AR EON A A s A ME R
FRRH = 5 S IRER S (B 1b) AR R H , ik
MRER A OB B W 0 T S R T SR,
Hh,F1 1 COD 114 R 284 K, 1d W b T 7K 32 75 4
M, L F1ARRIRIREY A R0
[ FE 3V S T 7K B R 52

F2 GiRkR N 26.308% , Hodhiif B O, Mg™ |
HCO, R F#far e K, = F A PR LF 3 Co, fi
HETIRIRER AT A= A0 W, B —4
E R BBR R, 23K+ ek A R AR 2 ~ 3 £,
T8 co, TEMIT KA 10 15 (Bl 5,
2014) , KB TR, 250 A0 YNGR, B K
HCO, ™, AL R 7K FR HCO, ™ Al Mg™ 8 T Bk TR
F2 154 & (H b0 W55, W90, W89, W6 ( &l
2b) ,XEEFE KR EZN T =B RARKKBAA RS
S 2 T 0 AT b s DA A LIS | 04
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Table 3 Total variance interpretation
wor it DUEIE e g RRREEN gma wr ERREES g
F1 6. 288 44.912 44.912 6. 288 44.912 44.912 3. 895 27.819 27.819
F2 2.311 16. 509 61.421 2.311 16. 509 61.421 3.683 26. 308 54.127
F3 1. 529 10. 923 72.344 1.529 10. 923 72.344 2.408 17.201 71.328
F4 1. 093 7.81 80. 153 1. 093 7. 81 80. 153 1. 236 8. 826 80. 153
F5 0. 871 6.223 86.376
F6 0. 639 4.567 90. 943
F7 0. 444 3.173 94.116
F8 0.328 2.345 96. 461
F9 0.224 1. 602 98. 063
F10  0.196 1.398 99. 46
F11 0.075 0.538 99.998
F12 0 0. 001 99.999
F13 0. 000 0. 001 100
F14  0.000 0. 000 100
PEOT s : FII T
®4 ERSERE
Table 4  Principal component matrix
RLoy5E R WERE IR B 53 25 B
B gy
F1 F2 F3 F4 F1 F2 F3 F4
PH -0.089 -0. 569 0.39 0.442 PH 0. 268 -0.291 -0.321 0.648"
TH 0.972 -0. 146 -0.12 0.026 TH 0.694" 0. 693 0. 131 0.029
COD 0.559 -0.372 0. 495 -0.1 COD 0.776" -0. 054 0.209 0.238
Co, 0. 699 0. 467 -0.383 -0. 131 Co, 0. 108 0.778" 0.376 -0.335
TDS 0.971 -0. 164 0.017 -0.05 TDS 0.768" 0.58 0.211 0. 035
Ca™ 0. 858 -0.252 0.082 -0. 155 Ca™ 0.798" 0. 406 0. 171 -0.016
Mg** 0. 861 0. 004 -0.309 0.215 Mg** 0.415 0.839" 0. 056 0.072
Na' 0.411 0. 563 0.481 -0.178 Na' 0. 124 0. 081 0.852" 0. 024
K* 0.443 0.533 0. 447 -0. 247 K" 0. 175 0.091 0.837" -0. 046
Ccl” 0. 496 0. 545 0.215 0. 258 Ccl- -0.02 0. 444 0.620" 0.272
S0,* 0.701 -0.517 0. 165 -0.385 S0,* 0.951" 0. 098 0. 025 -0. 142
HCO,~ 0.77 0.264 -0.412 0. 286 HCO,~ 0. 142 0.934" 0.143 0.04
NO,~ 0.223 0.242 0.425 0. 605 NO,~ -0. 061 0.175 0.354 0.703"
F~ 0. 607 -0.474 -0.12 0.209 F 0.595" 0.424 -0. 265 0.216

IOT R : WA
BT 4 ARG
X 39 2 45 R B 3 R K 10 A AR AR ) i T
P (W89 .W90) , M =AW PR R T 4
. R F2 fRERERIR LA T = A 0 W B
Xl b R 7K K BT B e
F3 SiHk#HN 17.201% ,Na* K™ . Cl™ K T fif
R, H F3 RIEMEX, —Jrm, 5 IX N R
W93 2 W110 —47 88 — & R ARALRG 54

O I AT
e s BUHE 25 f R Ky 28

Wb (B 1b) XSS AR 2 & AW, X
PSR TR R E A AR R R Na® (KT CL 5 55
—J5 T, F3 4543 (8 1Y 5 fH 0 (W55, W80) (A
20)JBRHINZA FA TR, Z Wi 250, 54 T
HBWEE, WERAL AT W IEL T
RAFHIT, B F3 REEEBT WNER KK
R AR b T 7KK SR RZ
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F4 TTHRREK (8. 826% ) , NO,™ .pH AT
T Ko M X T R A MK BE R DN 25 RO &
FPAE]— 2K e N 5 5 AE CHL T K B A o)
(GB/T 14848-2017) M Z/KJEHE N, I NO,” &
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Fig. 2 Spatial distribution of water sample factor scores in the study area
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Study on Influencing Factors of Karst Groundwater
Quality Based on Factor Analysis

Take the Southern Part of Dafang County, Bijie City as an Example
LI Xue-lian, ZHU Yu-hua, HUA Xing, WU Xiao-fang, JIANG Fu

( Guizhou Geological Survey, Guiyang 550081, Guizhou, China)

[ Abstract |

variation of ion mass concentration in the study area, the southern part of Dafang County in Bijie city is taken

In order to understand the influencing factors of karst groundwater quality formation and spatial

as the research area, 56 groups of water samples were analyzed by factor analysis method, and four groups of
factors (F1, F2, F3 and F4) were obtained based on karst groundwater quality formation and its influence in
the study area: F1 is dominated by TH, TDS, COD, Ca*, SO,” and F~, representing the influence of co—
dissolution of carbonate rock and gypsolyte on water quality. F2 is dominated by free CO,, Mg and HCO,",
reflecting the influence of dolomite dissolution on water quality in carbonate rocks. F3 is dominated by Na*, K*
and Cl™, representing the influence of salt rock dissolution and atmospheric precipitation on water quality. F4 is
dominated by pH and NO,™, revealing the impact of human domestic sewage and agricultural irrigation sewage
on karst groundwater quality. The above four factors can explain more than 80% of the influencing factors of
karst groundwater quality in the study area.

[ Key Words ]

Karst groundwater; Spatial difference; Factor analysis; Bijie city
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Table 1  The influencing factors classification of the geological environment quality
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Table 3 Wight value of geological environment suitability evaluation system of underground

spatial development in downtown Dezhou
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Table 4  List of characteristics of underground space geological environment suitability zoning in downtown Dezhou city
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Table 5 The calculation model of underground space resources under various land use types
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Table 6 Calculation of underground space resources under various land use types
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Fig. 6 Evaluation chart of Underground Space Resource Potential development and Utilization in downtown Dezhou (0 ~ 200m)
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Study on Underground Space Resource Potential in Downtown Dezhou City

YAN Cui-cui'?, KANG Feng—xin’, TAN Zhi-rong', YANG Xun-chang',
FENG Ke-yin' , SANG Ke' , WANG Shi-hao' ,SUN Xiao—xiao'

(1.The Second Hydrogeology and Engineering Geology Brigade of Shandong Provincial Bureau of Geology
and Mineral Resources(Shandong Lubei Geological Engineering Investigation Institute) , Dezhou 253072,
Shandong , China; 2.College of Environmental Science and Engineering, Ocean University of China ,
Qingdao 266100, Shandong, China; 3. Shandong Provincial Bureau of Geology and Mineral
Resources, Jinan250013, Shandong, China ;4. Shandong Provincial Territorial Space
Ecological Restoration Center , Jinan ,250014

[ Abstract] In order to evaluate the resource potential of underground space in the downtown Dezhou reason-
ably, an evaluation index system of underground space development and utilization potential composed of 16
single factors was established from five aspects of hydrology and hydrogeology, engineering geology, environ-
mental geology, ecological environmental protection and human engineering activities. Based on analytic hierar-
chy process (ahp) to evaluate the results to De Zhou city center in different depth below the surface of the un-

13

derground space is divided into “can make full development”, “full development” , “careful and limit the de-
velopment of” three levels, and according to the urban construction and environmental conditions, based on the
GIS platform to carry out the center of the city underground space development and utilization potential evalua-
tion. The research results can accurately reflect the development and utilization potential of underground space,
and have practical application value, which can provide information support for the management and decision—
making of government departments.

[ Key Words| Dezhou; Underground space; Analytic hierarchy process; exploitation potential; evaluation
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[ Y75 HEA12020-07-30 [1&[E HEI]2021-06-15
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Fig. 1 The transformation of heavy—metal from soil to organism
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TN | 4R TS e AR A R I | AR T

PIEEE XTGBT 6 A

1 TEpHEXNEEZRETEY
FRERESH N

T35 pH BN 138 8 5 IR AP 7R I A R R
Wi, -3 Ab TEVESS & 0 AR, IR AT Tk
1) AR SRR R R B B0 9 sk 48 5 1 45 1 26
R BNTE , A G WA RN, BIMiix 2ot
R R, BTN RS QR i A s 4
TR TR ARSI ESE, T FiE K AL F
LA AR 20 BE R R AR W, T R FRAEAE T
e (HHARE R4S 15 pH (A B LR N
TG GAT — S B 5 T S L RS T (i
&) A PLESTCHLAL G A TE 1Y 4 R B T
FAET R WD, BRAE I B o 15 TR H B o 1
APUARN N, XF 598 5T i U R R, 2R 4 R B
HIFFAEIE 2552 + 3 pH {0 % K (1. 0. Plekha-
nova et al,2019) .

G JRICR A RS R TIRIES PR
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[F) R E -3 v J LA MBS o 5 R A AR S AT LU

k1 AEBELTEFELENFERS(Blume H P,1991;Campbell D J,1988)

Table 1 The existence of heavy metals in soil with different acidity

HE)E SRR TP 1 S R e - 4 CEJi78ie | S o we=
cd Cd*,cdso, ,cdcl Cd**,Cdso, ,cdcl
Cr Cr’*,Ci80,*, Cr-=DOC Cr- DOC,CrCO,",Cr(CO;), ,Cr(CO,),*>
Ni Ni** ,NiSO, , Ni-DOC NiCO,,NiHCO," ,NiB(OH),"
Cu Cu-DOC, Cu™, CuSO0, Cu-DOC, CuCO, ,CuB(OH) ,*
Pb Pb* ,Pb- DOC,PhSO, PbCO, ,PbHCO," ,Ph( CO,),>
Zn Zn** | ZnSO0, ZnHCO," ,Zn** ,ZnS0, ,ZnCO,

L TESRRRYER S R D BBt R 2 U
i B ASAEAE , Dy B AE R R W | 4R T AE 55 R
PERIGEAE + 1 b DAL 98 AR s T
T4, s A b B A L BT 2% A R E TR T
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e pH (EM A BURE, 24 pH (B AR I BRIR L 45 5 25
48 S B e e S T R RS 1T pH BT
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K Cu Cr Pb, 3 2 JB/R T ANIF] pH {3
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Table 2 The mobility order of heavy metals in soil with different pH

IR

B m TR IR

275 3k

VAL /FH 38 (pH= 4.8 ~5.5)
TSP T 4 (pH= 4.8 ~6.3)
JERE TP B+ (pH= 5.5~7.0)
BTG YA H 23 (pH= 6.6)
15KUTTER (pH= 7.5)

VG4 I+ (pH=7.0~38.2)

Cd(11)> Cu(11)> Zn(11)> Ph(1I)
CA(11)>>Ph(11)> Cu(I)= Zn(1I)
Zn(11)> Cd(11)> Ph(11)> Cu(I1)> Cr(1II)
Zn(11)> Cd(I1)> Cu(1)> Ph(II)
Zn(11)> Ni(11)> Cu(11)> Ph(II)= Cr(III)
Cr(VI)> Cd(1I)> Ph(II)

(Lei M et al,2010)
(Liu G et al,2014)
(Fonseca B et al,2011)
( Labanowski J et al,2007)
(Aryal R K et al,2007)
(Dong D et al,2009)
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W32 3% pH (ERYZI0, 24 + 58 pH {EAE 1-8 JE[H
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1Y 7R o FE AL SR AE R 2R ETEIE A
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+3Ep Cd KZH:AL R CdCOo, WIESAEE, EE
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fn, ZHAL N B F IR, Teng Xu(Teng Xu et al,
2020) %538 i i L AR S 21 AP 3 (FTIR ) Rl X S
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The Influence of pH on Soil Heavy—metal Contamination
and Its Accurate Determination

YANG Xi, YUE Xiao-lan, LI Jing, ZHU Dan, CHEN Ju

(' Guizhou Central Laboratory of Geology and Mineral Resources, Guiyang 550018, Guizhou, China)

[ Abstract |

more serious in recent years. The heavy—metal contamination not only poses a great threat on soil fertility and

The problem of the soil pollution, especially the heavy—metal contamination, is increasingly be

plant growth, but also endangers human health. In order to figure out the influence of soil pH on heavy—metal
contamination and improve the accuracy of measurement, this paper systematically analyzed the relationship be-
tween soil pH and soil heavy—metal contamination. The existing form, transformation and pollution treatment of
heavy—metal contamination were discussed, respectively. Furthermore, the corresponding determination condi-
tions and operation methods to ensure the accurate determination of soil pH were put forward. The results
showed that soil pH had a great impact on the existing form, transformation and pollution treatment of the heavy
—metal , which was an influential factor of heavy—metal contamination by providing references for the screening,
judgment and subsequent treatment of heavy—metal contaminated soil.

[ Key Words |

Heavy—metal contamination; Soil pH, Existing form; Transformation; Pollution treatment
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Table 1  Soil pH grading standard

pH <5.0 5.0~<6.56.5~<7.57.5~<8.5 =8.5
X
Meaning
2,43 HERAGA TR

SEIUR B BT A BT T N B R R A
S T IR L5 B A5 e, AT £
HEFR A A O 00 5 3 B TP
LS FIBEE (%£2).

Frn= SR s WIS 1< <53k,
A B AL R 4500 0.4,0.3 F10. 351,
MNP K R A5 AN 1.2.3 .4,
597,

SRERTE MR i Bt SEREE
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Table 2 Table of soil nutrient comprehensive Table 3 Division table of soil quality grade
quality grade division B BRSBTS AR
s 245 <4.5~3.5<3.5~2.5<2.5~1.5 <1.5 I u —4 =A% A%
BXFEBEE % BT BE TR A =55 L%
N . Fr o A e =4 A
I L A R T
244 BSRSEARELG O gpmns s =4 e
TR G B VAN TE B bR P 5 S5 4 ) Feobz s Y f
Ba ) 2 S S g N R = ETH A = S RS il 1 4
R T ERAE R o IR S R R 2 E N, T 3 E£RE549H
S IR TEAR & B (Ci) X IR SRR i A
b A= 35 Y AU A 4 A o (04T) ) (GB15618 - L
3.1 +THITRETEEHE

2018) (A (Si) A HIE ( Gi) Ff - AFERBE T
WER SR 3 AR CGisSi, TR
AR EY T 20 s e R S . Si<Ci< Gi, T IEFRER
JRUBG: FIT 42 PR 4525 . CinGi, TR BE KU K
2.4.5 HIEFEIEN
TR SRR R A A A A
S, T e B8R0 25 A e 5 4
WA TR N4 (£ 3),

Beyifh R AR R AR B P RS
S (E I BT S B - AR A A
B LR RS RESES2E AR LEIE
PIE 2 50 B (R 4) X e E S R e A
FROToTRARIE A B B AR B T AR
@I I S R WD e Rl A I S N T 5 e
el AR R R B B TR S KT

x4 TETESERERITR

Table 4 Statistical table of elements content characteristics in soil

BB SHE S SOMPRb Y A A2

JLE BUME BOKM P b
BEARE R WSRO KL WRE K2
N 0.02 12. 00 1.97 1.00 94 055 2.00 1. 83 1.09 0.64 3.13
P 0.01 47.00 1.01 1. 00 94 653 1. 00 0.74 1.35 0.52 1.92
K 0.11 50. 88 15. 41 7.45 95 769 15.33 16. 59 0.92 18. 60 0. 82
SOM 0.11 387.70 37.20 18.03 91 178 34.30 30. 69 1.12 31.00 1. 11
B 0. 66 797. 00 67.10 39.70 94 462 64. 60 67.32 0.96 47. 80 1.35
Mn 7.68  30596.00 1215.00 620.00 94 883  1185.00 727.00 1.63 583.00 2.03
Zn 1.11 9967.10 143.90 154. 20 89 386 122. 60 104. 21 1. 18 82.40 1.49
Cu 0.36 1641.00 79.20 61.50 88 287 65.20 34.50 1. 89 22.60 2.88
Mo 0.02 117.00 2.14 1. 69 90 995 1. 88 1.53 1.23 2.00 0.94
Se 0.01 24.90 0. 69 0.40 94 007 0. 66 0.48 1.38 0.29 2.28
0.01 59.50 5.84 3.54 94 051 5.60 3.05 1. 84 3.76 1. 49
F 20.00 27 086.00 1009.00  669.00 91 577 910.00  818.00 1.11 478. 00 1.90
Ge 0.05 28. 69 1.62 0.31 94 434 1.61 1.53 1. 05 1.70 0.95
Co 0.17 182. 00 30. 40 13. 60 95 022 29.90 19. 89 1.50 12.70 2.35
A% 1.37 1437.00 215.00 101. 00 94 433 210. 00 141. 85 1. 48 82.40 2.55
Cd 0. 00 231.22 1.17 1. 84 80 322 0. 66 0.40 1. 65 0.10 6. 60
Hg 0.01 37.50 0.16 0.35 90 763 0.13 0.13 1. 00 0.07 1. 86
As 0.31 2 890.00  20.43 28.07 92 868 17.92 13.48 1.33 11.20 1. 60
Pb 0.06 35736.00 52.00 211.90 87 559 35.40 33.57 1. 05 26.00 1.36
Cr 1. 06 1215.00 132.70 58.90 92 375 125. 00 98. 98 1.26 61.00 2.05
Ni 0.35 494. 00 58.10 1. 00 95 217 57.30 39.30 1. 46 26.90 2.13

N P K SOM & &80 R g/ ke, AR N mg/kg; SOM N A MG s FEAR S BT R 14 3 35 SO A A BR A S A8 P 408 KL R BE 1 Tl
5 SN - T S LB, K2 e T S A 2 TR R L, O (88K 45,2020) , Q8 (BB B %,1991),
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Fig. 1 R-type cluster diagram of cultivated soil elements in Bijie city
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Fig. 2 Distribution map of cultivated soil pH in Bijie city
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Fig. 3 Distribution map of cultivated soil quality grade in Bijie city
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Table 5 Results of nutrient Organic matter and N, P, K index evaluation grade

FITHE bR Tt H F BEH g L7 =
R (g/Ke) >40 30 ~ 40 20 ~ 30 10 ~ 20 <10
AL AL TTRT) 499. 59 580. 34 355.92 60. 93 2.34
HAr(%) 33.33 38.71 23.74 4.06 0.16
EVER (¢/Kg) >2 1.5~2 I~1.5 0.75~1 <0.75
2N AT 623.53 632.08 216. 82 21. 64 5.05
HAr(%) 41.59 42.16 14. 46 1.44 0.34
TrEVEF (g/Ke) >1 0.8~1 0.6~0.8 0.4~0.6 <0.4
4P MR (TH) 711.28 321.70 292. 47 145.23 28. 44
A (%) 47. 45 21.46 19.51 9. 69 1.90
TRV (g/Ke) >25 20 ~25 15~20 10~ 15 <10
2K A (T ET) 155.28 220. 99 322. 68 449.13 351.05
HAat(%) 10. 36 14.74 21.52 29.96 23.42

4.3 A R I A IR
A SCHE TN 3R

BT TRF 1 i 5 B SR {H O 0. 66 mg/
kg, BT 54 0.40 mg/kg, 4 E 0. 10 mg/kg

3935 1. 65 1 6. 60 £, 2 idkHb 1 3% i
TR R GET T b - 18 S EER B AR bR RN S 1
(K 6) , R BAR BRI N AR AR
FEH 49 T/ AL LIk 17. 08% , Hykdl By R 43
0. 54% 0. 43% F1 0. 26, T4 % BF WG ™ 4 4
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Table 6  Statistical table of environmental index evaluation grade results

PRI LT AL (%)

78 el
- cd As Pb Hg Cr Ni Cu Zn
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JUEAK B I 17.08 0.54 0.43 0.26 0 0 0 0
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Fig. 4 Distribution map of characteristic cultivated land soil in Bijie city
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Elements Content Characteristics and Quality Evaluation of Cultivated
Land Soil in Bijie City, Guizhou Province

ZHANG De-ming, LUO Shan, PENG Cheng-long, An Ya-yun, QIN Xing-zhi

( Guizhou Geological Survey, Guiyang 550081, Guzihou, China)

[ Abstract |

land soil in Bijie city,the high precision analysis data of elements in cultivated land soil in the whole city were

In order to detailed invest the elements content characteristics and quality evaluation of cultivated

obtained through 1:50000 geochemical survey of cultivated land soil quality. The statistical results showing that
Se,Cd,Cu,Mn,Co and V in the cultivated soil of Bijie city were at a high level.The high content and distribu-
tion of elements are closely related to parent material, soil pH,soil type and land use mode, among which the
parent material is the main influencing factor. Nutrient index N,P,K and environmental index pH,As,Cd,Cr,
Cu,Hg,Ni,Pb,Zn were selected to carry out quantitative evaluation on cultivated land soil in Biji city.The eval-
uation results showing that the proportion of Medium—Acid cultivated land soil in the whole city is 85.31% , and
the proportion of Third—Grade and above cultivated land soil is 82.18%. The cultivated land soil quality is gen-
erally good.Soil nutrient and soil environmental quality are the main contents of soil quality evaluation of culti-
vated land soil. Among them,the soil nutrient quality is mainly in the medium-rich grade,accounting for 92.
04% , and the Phosphorus and Potassium are in the high—deficient grade , which are the important factors restric-
ting the soil nutrient quality.Soil environmental quality priority protection — safe use of arable land accounted for
82.37%. The distribution of Cadmium high content area is the key factor affecting soil environmental quality.
This study systematically analyze the characteristics of soil elements content and its influencing factors of culti-
vated land soil in Bijie city,and quantitatively evaluate the soil quality of cultivated land soil , which providing
geochemical support for the selection of appropriate utilization methods for the development of cultivated land
soil resources and the development of mountainous characteristic agricultural industry in this region.

[ Key Words ]

Guizhou Province

Cultivated land Soil; Elements content; Soil quality; Evaluation and analysis; Bijie city;
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Fig. 1 Land use status and soil type map of Bijiang district
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Fig. 2 Geochemical map of soil selenium in Bijiang district
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*1 BIREHMHBRRETEWRSEIIEER
Table 1

Comparison of surface soil selenium content

between Bijiang district and other areas

Hi X Se & i H4{H (mg/kg) FERLEIR
YLK 0.50
HME 0.39 (EHT&,2003)
AL Bt 4.06 (FHEE,2003)
4[] 0.29 (EH#,2003)
T 0. 40 (FHEZ,2003)

3.1 AR AR - S 5 R

TG A RO R Y ()
WIS 5 ,2012) 3 2 NIV IXORE A £ BEA
TE AN 7] - 18 2 78 3R 2 A S3EA0 25 5 AR AE, [T 3
SRASTR) Y A B A S A AR, R 2 T
D AN]SR 2T 8 ) 3G 5 - 4 (A AR Ak
WGLF g+ 7 J3T DL 25 > i PR 46 25 > R B 25 > A8 LA
&3 AT 0L A8 e T e R R ER e B I 13 5K
F VU ECZ E] Y T8 B (“ AR SERE ) B R/
TR UG “ 5617 Sa & | SRR 4Bl Sy ok Jox ot
FTE Y TP TR B AR B R, AN AL
BRI b 6 B0 AR LRI 2 B R i o
TUESTRIRER A>T E & 2 BTs, 5T E A

x2 AEBIBEEEKNTEESEXI (mg/kg)
Table 2 Comparison of soil selenium content formed by
different parent rocks ( mg/kg)

ARSI B ME BRI CPIE FEAEL
giva 0.18 1.55 0.39 70
g 0.18 0.48 0.35 24
B 0.31 0.8  0.52 12
AKFELE  0.21  1.55  0.38 34
0.117 4.96 0.44 944

g 0.14 3.74 0.41 461
WHE O 0.117  4.37  0.499 272
KRELE  0.133 496  0.43 211
fRPR LA 0.12 16.9 0.53 1098
g 0.16 7.16 0.50 379

B 0.12  5.56 0.47 427

fARAE 018 0.92  0.45 107

KFE+ 022 16.9  0.75 185

R 0.17 7.17 0.79 116
2135 0.18 7.17 0.95 53

B 0.28 2.1 1.30 3

Akt 0.26 1.78  0.59 22

KEEE 017 3.7 0.65 38

FPE A, s rb A oG 2R Sk U B B
AR SRR BRI Al Y 32 R IR A A O
WNFER R A WAL R QARG DX B Al A 1
BEFCR Y] 32 WAL R it il 70 3R 9l fiias 28 b B
URAEA IR SRS S
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Fig. 3 Boxplot of soil selenium content in different

parent rocks (mg/kg)

3.2 R[] pH {H L5 & E Rk

AR b 3 o o o BR AL 2 PR RV ) (DZ/T
0295—2016) , +HERRWAHE  pH fi) 4248 3
FSRORIEIL > TG, PRI 3,

x3 TERWEESRITE
Table 3 Soil pH grading standard

pHTH <50 50~6.56.6~7.57.6~8.5 =8.5
S smRtE Wtk e Pt sEARPE

25501, DX PN i R P S A
iKE 0. 63 mg/kg(F4) , bkt IR ICH 114,
AHGE RN, AR pH 580 & A 5 R AU
K, M - BT F RS o A R B, AR pH
A - HATG 5 P (A AU Ay « S B > Bl > v
PESHRYE, PRI, B pH (A A/ 1 e
O RER AR, — BT AE 1 4 b
T B AT R £ WA R £k e i A b
WA, H-HE pH XA ) K AE T 2C ke 35 AR
7 pH {H R 4-8 (1 L3RBT A i) 2 2R AT =X
AR RRES , T IR E S , 25 ) 1
)R AR (ZEST M 45,2019) , AT L, pH (BT X
PN AT ) A — R (R R R, 4
KREE G B, + 38 pH (0] DA7E— @ %

M HAM 5 & (JB132,2016)
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x4 FAEBRBEERTEFES =X (mg/kg)
Table 4  Comparison of soil selenium content at different ph levels (mg/kg)
E B/ IMA S INIE] M FrifE 22 5 5 R AL R AL
SRR TE 0.19 7.17 0. 63 0.74 1.18 273
PR 0. 126 5.56 0.46 0.39 0. 86 1 100
ek 0.117 16.9 0.49 0.94 1.92 333
TRl 0.12 9.72 0.52 0.75 1.44 521
L - . - . i 1

=N =]

= S 0] - e A BB i AR S AR Ay Al A R O A B, A
3.3 ARTRAMTRBEERINGE o amrsh, MK am
FHIE L S B X L AR 4
WHSEICR - MR P T A i R, 1K - R IR M4 4k
SR K FE S A B (8 B 0 0,56 me/ KRR BE B I 2 i TR B B A 2
ke, K DM P o5 B R G, 9 0. 42 m/kg, 2 SEOK B & RSP R R A0 £ B %,
K5 AELFIAEBLTEFRSEITEL (mg/kg)

Table 5 Comparison of soil selenium content in different land use types (mg/kg)

- b R S 7 /M 5PN ] TFHIE bR 2E 5 AL FE AR
A5l 0. 126 1.46 0. 49 0.37 0.748 024 13
Rl 0.15 3.22 0.44 0.32 0.719 303 158
B 0.117 7.17 0.49 0.45 0.928 074 1 500

TKBEH 0. 209 0.9 0.42 0.13 0.303 43 42
7K H 0.133 16.9 0.56 1.07 1.907 274 515

WBH | = PR RSB — 2 mi AL 0.305 0 77
B, 0.89%, FE M T RS =Y
PP, 2% I 9.288 5 T HET, i ML 27%, FE 4y
MTIMEEM LR S, HE S E AR &
A AR 4. 854 5 Jiw, kb 14. 11%, %% 2 A
A3 AR AT T AR 0. 120 9 JT AT, i HE 0.35%, £
SRS IR A IE B X A
0.43% , FE A TR SRR M = P, HE Gt 29. 426 8 J1 /o Lk 85. 54% , & i #f
FREETA 0.386 9 JTET, HEL 1. 12%, T80T MEEESE.
*6 WITEMIKLZDHRISIRAE (mg/kg)
Table 6 Geochemical classification standard for selenium (mg/kg)

Ehn A i =4 =4 4 Fe e
P <0.2 >0.2~0.4 >0.4~0.5 >0.5~0.8 >0.8~1.2 >1.2~3.0 >3.0
2001) , FER AR B OSSR, HIEPMSER T2
AR F P E SN, Hofh an A #E RIS e
R AL S N Z WAk — ), A

PR 2R A S MR () R B M R R

4.1 flCE AT

Fie BEAH OC R EUE S AR AH DG (1=0. 8) (iR AH
K(r=0.6-0.8) FFEEFEEEAI(r=0.4-0.6) 551
K(r=0.2-0.4) AHK(r=0-0.2) AL GFRL (r
<-0.2), WcE SHMTTERMACMHSITT IR T,

3.4 EHEH AR R

i ST A BT R A AN I A G — Tl
FE M4 il o0 b BERTh 2 o A bRt (R 6)
FHVTIX 4 X HF 3SR T 2 DL =40k & 1l
R 19.296 3 Ji i, i X Pk E AL 56. 09% ,
Iz 50 A0 T 45 2 8 o AR 0. 149 6 T H, /1

4 RN E & R

35 P S BRI T B S R
ol B R A B R IR (BB 4F,2017) . H
FAAREEFRIE B 25 57, il 70 R AEAS R S A
FAPE RN, HFFT R, 605 ER 54 5
KUR TR K BT RS A T A A
A (Girling C A,1984) o FEJF A= Hu TR BE |
iRy 35 Lok U5 A & Al TR A (Wang Z, Gao Y,
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Fig. 4 Soil nutrient selenium evaluation grade in Bijiang Area

x7 TEWEEXRYREEFFE-R

Table 7  List osf correlation coefficient and regression equation of soil selenium

POE [l 77 7 MRRE | BB | XIR [ =175 7 HRRE | HEREL
Se—As | y= 0.007 9x + 0.381 5 0.17 2228 || Se-Mo | y= 0.039 7x + 0.379 6 0.48 222 8
Se-B | y= 0.003 8x + 0.201 3 0.12 222 8 Se-N | y= 0.0003x — 0.043 8 0.27 222 8
Se=Cd | y= 0.232 1x + 0.386 2 0.28 222 8 Se=Ni | y= 0.000 2x + 0.491 3 0.01 222 8
Se—Co | y= -0.013x + 0.741 3 -0.13 222 8 Se-P | y= 0.000 2x + 0.342 4 0.12 222 8
Se—Cr | y= 0.002 8x + 0.249 1 0.09 222 8 Se=Pb | y= 0.000 2x + 0.486 0. 05 222 8
Se=Cu | y= 0.004 4x + 0.353 9 0.17 222 8 Se-Tl y= 1.115 6x — 0. 451 0. 40 2228
Se-F | y=0.000 1x + 0.377 2 0. 06 222 8 Se-V | y= 0.003 3x + 0. 106 4 0.39 2228
Se-Ge | y= —0.108 7x + 0.674 9 -0.05 222 8 Se=Zn | y= 0.001 5x + 0.321 1 0.18 2228
Se-Hg | y= 0.072 1x + 0.426 9 0.59 222 8 Se-K | y= 0.000 9x + 0.473 8 0.01 222 8
Se-1 | y= 0.014 1x + 0.467 5 0. 04 2228 |[Se=Som| y= 0.136 1x + 0.142 0.22 222 8
Se=Mn | y= -7E-05x + 0.545 5 -0.05 222 8

RIS R LA TR 5ok A BT R L
AR A S LT R PG R EAE ;
HHARAOTEAMK, W5AHL ETR A IE
AR, W TN e R LA T AT AR R
AN ER e A PR E B B 00 T AR G AY &
Ao SR B S 2 AR SR S e T A A B Y
AR AR WS B L R IEAR A — e A
JE L T RES R RHIE (RTE 4F,2018)
on RIS A R XA 2 B GOK - TR G R i

U BRI A R UE KA A A AR R,
ELA 20T e il 2 (0 5 28 P 2Rk T b BR b 2
FRIEE T T8 (IRIUEE 45,2003)
4.2 ISR RO R
VT X = S PP AL 2R 3Rl 0 R = (570 X 4
A LR S T ESEFEXSKILES
HFHXEBABY, IMEEILTEIREmT5 X 5
FER R BHAR O R MEEEY A, W8
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Fig. 5 Cluster analysis diagram of elements
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Fig. 6 Correlation between selenium and mercury
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Fig. 7 Correlation between organic matter content and selenium content at different pH levels
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Study on the characteristics and influencing factors of soil selenium

enrichment and distribution in Bijiang District,

Tongren City, Guizhou Province

SHEN Xiao-qing, HONG Wan-hua, TU Fei—fei, YANG Bing-nan,
ZHANG De-shi, HAN Yao-fei, YU Wan-ze

(103Geological Party ,Guizhou Bureau of Geology and Mineral Exploration and
Developmeng , Tongren 554300, Guizhou, China)

[ Abstract |

Selenium is an important essential trace element for human body and plays an important role in

the development of characteristic agriculture. The average selenium content in the soil of Bijiang is higher than
the average selenium content in Guizhou province and the whole country. The cultivated land area rich in sele-
nium has 294 268 mu, which has a great potential for developing selenium-rich resources. Carbon shale soils
contain more selenium than other types of rock soils. The average content of selenium in the strongly acidic soil
was higher than that in the soil with other pH grades. The average content of selenium in paddy field was signif-
icantly higher than that of other land types such as dry land, orchard and irrigated land. Soil parent material is
the main source and influencing factor of selenium in soil, and physical and chemical conditions such as pH
value, organic matter and soil texture have definite influence on soil selenium.

[ Key Words |

factors; Bijiang district

Selenium element; Selenium—rich cultivated land; Distribution characteristics; Influencing
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BUTTATRE SRR AE o AR SRS LB A0 S PR
Y RATE A T | AR SR b B o A Y 43 A
TR R R E IR R T REZ LI ST IR X B
FEELRE 0~20 em RE TS RHZ
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FAF X T, 4&Bad 10 B R 0, 54 P 4332
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5 MIRXTIEWMITE S ML

TR 45 B R i R A 7 9 5 D AR
A SRR R — S G = R
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x1 TEAEERIHKRET

Table 1  Classification and diagram of soil selenium grade

LA it G =% =Y —% FER fup
PR <0.2 0.2-0.4  0.4-0.5  0.5-0.8  0.8-1.2  1.2-3.0 >3.0
fifi (mg/kg)

REBIFFEIX 1507 A B 1S E i il o5 R T 4226 2,
®2 AURLHBTESBSHE

Table 2 Soil selenium content parameters in Wanshan district

LERTIE B/ME(mg/kg)  EORIA (mg/kg)

SEHIE (me/kg) bR 2= BT

1507 0.05 8.01

0.50 0.36 0. 31
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DX B AAT X T FRAN 6. 64 T3, i J7 1L X Bk b s 1
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2 7R 4% £ BRI U R P 2 8 2 8 T & il bs
YA, FE PPl o 2R s X0 A1 7R T L IXAR R A K
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Fig. 1 Soil selenium distribution of the cultivated
land in Wanshan district
5.1 ANIFE A AEA X 4 e 7 1
097 g1 —— &2 ETEMEBFHE
il R e T HEE R B S 2 RAIE B, 7 1L XA LA
5 e \ /\ / s L bR | Rl WA RS B B A SRR R gk
L S e YORUE AT, B4 (AR T RE 1 96 5 M ERAL
% 0 SRR B Bl B 29 3 00 B i S A (K
A5 2019) W INIX R BEA FE A o5
. . | TRt B TR T AT FR I A
Fig. 2 The average content of selenium in cultivated 12|§J:Z:I§Jﬁij:%ﬁﬁﬁiﬁgj:f§% Epmé\iigﬁ?u,%
soil of towns in Wanshan district THRIE , AN [T B IR & fe A 25 57, 3R
N =G STEE > B KA S KA S TE
%3 AURAEARIBERTERFHETESE
Table 3 Selenium content in different soil forming rock in Wanshan district
- g g - - - Se i =0.4
BB R e/ME WKAE SEHME e Ty i
Mz 644 0. 06 7.94 0.53 516 0.57 80. 12
WA 443 0.05 3.10 0.47 305 0.53 68. 85
Mz B 47 0.25 1.01 0. 48 36 0.52 76. 60
WA 253 0.16 8.01 0.51 139 0.71 54.94
Ealieey 120 0. 20 1.56 0. 44 53 0. 60 44.17

1 SRR me/kg; 2. FEGDEOIIF3. LA N %,
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5.2 A[A] -SRI S =

)= R A R RS R B A SR,
G T AR | T | AR S A R

(EHEER 25,1996 , AR F 4 [ 25—k + b 2 9%
HBE ARUKTT I X R AR ) - HERE 3 B4R e ¥ HE 21
B KA MU KRS e R RS B e i
TR AN 5 (£ 4)

x4 FURAELEELBIATESE

Table 4  Selenium content in different soil types in Wanshan district

Se it =0.4

T FE L /M RME F-HME
FER ML SFH{H id
g 818 0.05 7.94 0. 49 560 0. 56 68. 46
g 15 0.28 0.69 0.43 9 0.49 60. 00
AR 6 0.29 0. 68 0.55 5 0. 60 83.33
bik=ga s 18 0.22 0.73 0.38 6 0. 54 33.33
KAE L 650 0.16 8.01 0.51 460 0.59 70. 77

T AU me/kg: 2. FERREONME 3. LRGN %

M 4 T LI AN RS20 S At 35 R
ANWFF A A0 WK > 7K RS > B > 2L ES LA £
AR KR B TR E AR T
Al o, A KR A S R 4
T3 L DX - S A L, 5 5 R 0. 55

mg/kg 0. 51 mg/kg, FHE 1005 A%, SRR IS
2 LR ARAE P A EAUN 0. 38 mg/kg,

5.3  AN[a] R FHS A 1 S 55

x5 AURARLMFAEBIFATESE

Table 5 Selenium content in different land utilization type in Wanshan district

Se & =0.4

o 171155 B & ST w/IMHE IEFN ] F-HE

BN - H{H it
i 717 0. 06 7.94 0. 49 475 0.57 66. 25
7K H 657 0. 16 8.01 0.51 462 0.59 70. 32
el 41 0.25 0.85 0. 47 32 0.52 78.05

A5l 7 0. 41 0.97 0.70 7 0.70 100
At el 1, 25 0.29 0.71 0. 46 18 0.51 72.00
Mt 48 0.05 0. 82 0.49 38 0.55 79.17
it 12 0.22 0. 86 0.49 7 0. 61 58.33

TE: L & me/kg; 2. FEGDECHIR 3. LB %,

T3 DA ] 2 - S vh il & i SR LR 5,
SAKE 7 10X R T IERC R P E AR >
K > 5 b = ARk = 2R > S el > H A el M, A5 oT
FRAEA T A S e b SR B8R B T
P, Herh e 5 M K o AR I K Ak 2 4 )
IKET 7. 88 mg/kg 7. 85 mg/kg, 7E H AT HI SIS 22
B 1 me/kg AN,

6 tTiEL= SetHxliELRit

Fi HRAH 5 2 B 70 Dy iR 5% | v s AR 5 | AP SR AR
KRR A A 6 D, & ICRIETT
DX A SEAAR S E L 6,
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Table 6 List of soil Se regression equation
POEY FE AL TR B ==y A
Se-As 1507 0.035 4 y= 0.001x + 0.474 8
Se-B 1507 0.103 3 y=0.001 4x + 0.384 4
Se-Cd 1507 0.231 0 y=0.225 5x + 0.394 1
Se-Co 1507 -0.0202 y= -0.001 2x+ 0.522 5
Se~Cr 1507 0.005 9 y=0.000 1x + 0.489 3
Se-Cu 1507 0.152 6 y= 0.005x + 0.318 4
Se-F 1507 0.070 5 y= 9E-05x + 0.426 3
Se-Ge 1507 -0.057 0 y= —0.070 8x + 0.607 4
Se-Hg 1507 0.3517 y= 0.020 8x + 0.469 1
Se-1 1507 -0.008 0 y==0.001 2x + 0. 502
Se—Mn 1507 -0.106 2 y= —8E-05x + 0.559 8
Se—Mo 1507 0.219 8 y= 0.033 6x + 0.403 4
Se-N 1507 -0.004 5 y= —5E-05x + 0.498 8
Se-Ni 1507 0.041 2 y= 0.001 Lx + 0.454 3
Se-P 1507 -0.005 2 y= —-0.000 2x + 0.498 8
Se—Pb 1507 0.065 6 y= 0.000 6x + 0.461 3
SeTI 1507 0.191 3 y=0.255 5x + 0.283 5
Se-V 1507 0.105 1 y=0.001 2x + 0.3525
Se~Zn 1507 0.103 0 y= 0.000 7x + 0.403 7
Se-K 1507 0.105 7 y=0.004 4x + 0.411
Se—SOM 1507 0.200 2 y= 0.006 3x + 0.332 2
Se—pH 1507 0.040 6 y= 0.013x + 0.416 8

SRAHGHERI TR (R=0.8) .,

HER AT C R (R=0.6 ~0.8) . G,
HSER TR (R=0.4~0.6) . G,
SHAHEPEMI LR (R=0.2 ~0.4); Hg, Cd,

Mo .SOM,,

AMRITTE(R=-0.2~0.2):As B, Co.Cr,
Cu.F.Ge. I Mn N Ni.P.Pb.Tl.V.Zn K,

ARICR (R<-0.2) : T,

FARGEAE R, T I X R R TR S

FICRZ AR 4 LA TR b, 1l 5 G
AICE Z AN EA MO, fifi s SOM 5 55 IEAH ¢
PE, R P 5 1S O 2R Y s 4R, il
5 Hg .Cd Mo 255 1EAHCHE, XA TR A CH A
J& T RAAE R EMALA, R T s B A R
U, R T b2 32 2R 3 R T KA 22K
KM R oK G G0 R T (RE R TR R R R

R) 1 FIEIHE IR 4 R R B 4R X
7 it

(1) 385277 LU DX A b o 6 b R Ak 27 8 A TF AR
T E ST, 5 1 DXl 2 - A S 3 (E
0. 50 mg/kg, B I8 5 & Al X AR

(2) X 4 I 5F R b A A P R ok (-
[ BRI 2 PR A B S e () T RS K
AT B 8, A B0 1 X 4 b £ 3 B U
Fw, X E W AR 22,78 FE, AT ILIX
BEHL S AR 77, 43% , EEM IR & KER
S L BIEINEAL

(3) AN R A BEA | A 4 ) 257
TS A 22 5, R R
o ) S o e R, AR A T ) A S
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PR A AT R 7 R 26 R A b g A ZESE 351990, FE TR RE[ M ], J6a . R E S
o B . - Bl AL .
R e - ST 5 LA A B KU, 45 2012, 5T L HOIE 3 50 R AE I
(4) 77 X Bl o0 5% 5 R A3 4t LAl M EE )], IR 49(5) :101-106.
TCRZIEABAGNE, 5 Hg Cd Mo SOM 255 ss mlein 3663, % 1991 i + 40T 295 A St
M, W WU = 5 1 00 2 (R A 1 5 4 BERICRHELS). ohERSEIE, (25— ) 3-8.
A R T TR 2R R e 2 0 KA TR S TRk, KA ZE . 1996. 3 [543 v i A A0 - 3 A s TR (1]
T = WA K224 ,22(1) :86-93.
HHE AN ERAR, R 2004, SR A RERTSE (1), R I BRHIRE, 24
[ 5230 ] (2):184-187.
TRTR VSR A T, AL 2017, KUl B R SRR A S AT
R4 DA X a5 . 2019, B ST 3R T K 40 A0 K 52 A [1]. MARWAEHE, (5= —1)159-161.
R[], PEEHESIER,19(3) :15-23. TRERAE ZETNEE . 2019, SN & R & A A% 7= W AV 1 o i B e B
EIER, T I 518 . 2015, A DRk b5 B 1F 0 SR 43 X B [J]. KRRl ,25(6) :61-67.

Distribution characteristics and correlation analysis of selenium
element of cultivated land soil in Wanshan District, Guizhou Province

TU Fei-fei, HONG Wan-hua, YU Wan-ze, PAN Chang—-hong ,
JIANG Tian-rui, CHEN Hao-xing, YANG Xiu-chao

(103 Geological Party, Guizhou Bureau of Geology and Mineral Exploration &
Development of , Tongren, 554300, Guizhou, China)

[ Abstract] Selenium is an important element of life in the environment. Both the lack of selenium and the
excess of selenium will cause adverse reactions in biology and human body. In this paper, it takes the cultivated
land soil in Wanshan district of Guizhou province as the research object. Through systematic sampling and labo-
ratory analysis of the selenium content in cultivated land, it was found that the selenium content in cultivated
land in Wanshan ranged from 0.05 to 8.01 mg/kg, with an average of 0.50 mg/kg. In general, it meets the
standard of selenium-rich area. The selenium-rich soil area is 227 800 mu, accounting for 77.43% of the total
cultivated land area in Wanshan district. The high value area of selenium is distributed in Aozhai township in
the east of Wanshan district. At the same time, the correlation of soil selenium content in cultivated land in
Wanshan was studied, and it was found that the main factors affecting soil selenium content were soil forming
rock, soil type and land utilization type.Soil selenium content was only weakly correlated with Hg, Cd, Mo and
SOM, but not with other elements.The research results have important value for the rational planning and utili-
zation in Wanshan district and the scientific development of selenium—enriched industry.

[ Key Words] Wanshan; Selenium content; Soil; Distribution characteristics ; Correlation analysis
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