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Table 1  Quality control table of analysis method.

P TS K HH PR iR

(mg/kg) (%)

Se AFS 0.01 100
As AFS 0.2 100
cd ICP-MS 0.02 100
Cr XRF 5.0 100
Cu ICP-MS 0.5 100
Hg AFS 0.005 100
Ni ICP-MS 0.1 100
Pb ICP-MS 0.1 100
Zn ICP-MS 2.0 100
pH BT LR 0.01(Fe it 2) 100
HHLT LT HMRERAYL 0.008(%) 100
A ICP-OES 0.25 100
FRE ICP-OES 1.25 100
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Table 2 Geochemical parameters of elements in soil.

A1 il P IR B, RIS R TR, As,
Cd. Cr, Cu, Ni, Zn %35 & & A 0 4 16 1 5 (8
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Eiztan FHE Hr AL b2z fe/IMA S oNE] A REL SR K1{H
Se 0.46 0.43 0.20 0.05 1.06 44% 0.22 2.10
As 6.0 47 42 03 18.5 69% 9.1 0.66
cd 0.058 0.052 0.029 0.022 0.144 50% 0.150 0.39
Cr 45 35 31 0.1 134 69% 63 0.71
Cu 15 10 13 0.1 53 84% 23 0.66
Hg 0.075 0.071 0.034 0.002 0.175 45% 50 1.50
Ni 15 11 11 1 48 71% 26 0.60
Pb 32 30 13 7 72 41% 25 1.29
Zn 48 46 23 6 117 48% 67 0.72
pH 451 4.49 0.25 3.77 5.25 6% 7.67 0.59
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Fig. 1 Grading map of soil selenium content in Changting

County.
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Fig. 2 Distribution maps of geographical factors.
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Fig. 3 Distribution maps of limiting factors.
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Table 3  Criterion layer judgment matrix.

e FEHE  XMUHEE REREE BhRAE
ERHEE 1 5 2 0.58
BTSN 1/5 1 1/3 0.11
PR R 2% 12 3 1 0.31

Fea  DXALHEAWHERE
Table 4 Geographical factors judgment matrix.
SR fi5Z0 Y Hb Y 5 FRARAE
K 1 1/5 13 0.10
b3} 3 5 1 3 0.64
T 3 13 1 0.26
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271.35km’, /54 BB 8.74%, B0 B IX 43 A7 I
U, O 1116.96km?, 4> EL B ALY 35.98%, —
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T FUR B &, B B T S A X R
o A = IR A B R AR o 2 AT
BRAL2ETS S A P, R B X AU 654.13km’, |5
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FEbR AR R, AN LAAE 2R Al T 2 5 o S bR
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Table 5 Judgment matrix of limiting factors.
2 AL R AL 5 i P2 KT FERE TR E
ML 1 3 3 12 1/4 1/3 0.11
FRE 1/3 1 1 1/4 1/5 1/4 0.05
AL 1/3 1 1 1/4 1/5 1/4 0.05
78 ANy 2 4 4 1 12 3 0.24
+ A 2SR 4 5 5 2 1 4 0.39
KBRS 3 4 4 13 1/4 1 0.17
ﬁ;ﬁ?f&i o B 5 S [a]— 2, DA AR TE vkl e T e = i
|2 . s i e e . . e
gy B R = RO T T R T 2K . AHP-TOPSIS B 7E
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Fig. 4 Bar chart of indicator weight coefficients.
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Fig. 5 Comprehensive evaluation map of selenium-enriched

land resources in Changting County.
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Comprehensive Evaluation of Selenium-Enriched Land Resources in
Changting County, Fujian Province Based on Niche Theory and AHP-
TOPSIS Model

TANG Zhimin, ZHAN Long , ZHANG Xiaodong, CHEN Guoguang, ZHOU Mo, TIAN Fujin,

LIU Hongying, ZHANG Jie, ZHANG Ming
(Nanjing Center, China Geological Survey, Nanjing 210016, China)

HIGHLIGHTS

(1) Guided by niche theory, a comprehensive evaluation index system for selenium-enriched land resources is
studied. The analytic hierarchy process (AHP) is used to assign weights to each index, and the technique for
order preference by similarity to an ideal solution (TOPSIS) method is applied for comprehensive evaluation.

(2) The AHP-TOPSIS model based on niche theory categorizes selenium-enriched land resources in Changting
County into suitable areas, relatively suitable areas, generally suitable areas, and unsuitable areas, objectively
reflecting the development and utilization potential of selenium-enriched land resources in Changting County.

(3) The AHP-TOPSIS model takes into account the differences in indicators and the resource endowment conditions

of the evaluation region, effectively improving the science of the evaluation compared to previous standards.

ABSTRACT: Changting County in Fujian Province possesses abundant selenium-enriched land resources, and a
comprehensive evaluation of them, based on local conditions is significant for the effective and structured utilization
of these resources. Due to the absence of a well-established theoretical framework in existing evaluation systems,
the evaluation results are difficult to effectively guide the development of resources. This article is based on the
niche theory and comprehensively considers the dominant factors, geographical factors, and limiting factors of
selenium-enriched land resource development in Changting County to formulate an evaluation index system. The
analytic hierarchy process (AHP) is used to calculate the weight of indicators, and the technique for order preference
by similarity to an ideal solution (TOPSIS) method is applied to determine the weighted comprehensive index for
comprehensive grading. The evaluation results show that the average selenium content in the soil of Changting
County is 0.46mg/kg, and the selenium-enriched soil area reaches 2215.4km? accounting for 71.36% of the total
county area, which is mainly distributed in the eastern and western mountainous areas of Changting County.
Applying the AHP-TOPSIS model, the selenium-enriched land resources in Changting County are classified into
suitable areas, relatively suitable areas, generally suitable areas, and unsuitable areas, with areas of 271.35km?,
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1116.96km?* 1062.07km? and 654.13km? respectively. The suitable areas, relatively suitable areas, and generally

suitable areas are approximately consistent with the selenium-enriched areas designated in previous specifications,

reflecting the dominant role of soil selenium content in the evaluation index system. The refined zoning results of

the original selenium-enriched areas reflect the constraining effect of geographical and limiting factors on the

development of selenium-enriched land resources. In the AHP-TOPSIS model based on niche theory, an evaluation

index system is constructed with the aim of identifying the optimal niche for the development of selenium-enriched

land resources. The evaluation method takes into account the differences in the impact of indicators on the

evaluation results and the resource endowment conditions of the evaluation area. The evaluation results reflect the

development potential of selenium-enriched land resources in Changting County, effectively improving the science

of the evaluation compared to previous standards.
KEY WORDS: AHP; TOPSIS; niche; Changting County; selenium-enriched land
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