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Fig. 1 Location diagram of Baotou LREE tailings

pond area
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Table 1 Interpretation of plant community characteristics evaluation index system
Target Layer Rule Layer Index Layer Index Calculation Description
Tree Layer Character C1 Average height, DBH and crown width of trees
Shrub Coverage C2 Visual observation
Community Herbaceous Coverage C3 Visual observation
Structure Score by 2 (‘herbaceous layer only) , 4 (herbaceous layer only), 6 (her-
Community Integrity C4
Characteristic baceous layer only) , 8 (herbaceous layer only)
Index Bl Species Diversity C5
Calculate the various species of important value, based on the formula to
Richness Index C6
calculate a diversity
Uniformity Index C7
Non Capillary Porosity C8
Capillary Porosity C9
Evaluation of
Water Content C10
community
Bulk density C11
characteristicsAl
pH C12
Organic Matter C13 According to the national standards for classification of soil quality grade,
Soil
Nitrogen C14 the data were measured in the laboratory
Physicochemical
Potassium C15
Index B2

Phosphorus C16
Available Nitrogen C17
Available Potassium C18

Available Phosphorus C19

Light rare earth content C20

According to the standard of rare earth background value of soil in Inner

Mongolia, the grade was divided and measured in the laboratory
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Table 2 The valve and conception of the important degree of AHP assessment index

Scale Meaning
1 Indicates that two factors are of equal importance
3 Indicates that one factor is slightly more important than the other
5 Indicates that one factor is significantly more important than the other
7 Means that one factor is more important than the other
9 Means that one factor is more important than the other
2.4.6.8 Between the two adjacent scales
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Table 3 The valve of average random unifying index of multi-rank judgment matrix

Order 1 2 3 4

5 6 7 8 9

RI 0. 00 0. 00 0.52 0. 89

1.12 1.26 1.36 1.41 1.46
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Table 4 Hierarchy of the ranking valuess

The Lower Combination
Al A2 Am
Lower Priority
Element al a2 am Weight
Bl b! b2 b > abi
B2 B} B2 B Y abh
Bn B B, B 2. ab,

CI = RUCEH I — B r ;
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Table 5 Layer B on layer A to establish the judgment

matrix and sorting results and consistency check

A Al A2 Weight W Consistency Check
Bl 1 1.1 0.528 Vmax = 0.097 2
B2 0.91 1 0.472
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Table 6 Index weights of ecological restoration characteristic evaluation model of plant

community around Baotou LREE tailings pond

Target Layer

Points Target Layer

Index Weight

Evaluation factors of
community structure

characteristics B1=0. 528

Evaluation of plant community
characteristics of ecological
restoration in baotou light

rare earth tailings pond A

Soil physical and chemical
properties evaluation

factor B2=0.472

Tree Layer Character C1=0. 042
Shrub Coverage C2=0.036
Herbaceous Coverage C3=0.022
Community Integrity C4=0. 033
Species Diversity C5=0. 059
Richness Index C6=0. 029
Uniformity Index C7=0. 050
Non Capillary Porosity C8=0. 020
Capillary Porosity €9=0. 020
Water Content  C10=00. 045
Bulk density C11=0.014
Ph C12=0.027
Organic Matter C13=0.014
Nitrogen C14=0.010
Potassium  C15=0. 011
Phosphorus  C16=0.010
Available Nitrogen C17=0.017
Available Potassium  C18=0.017
Available Phosphorus  C19=0.016
Light rare earth content C20=0. 022
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Table 7 Evaluation criteria of plant community characteristics

Indicator/ Grade IV Optimal

Il Good I Middle I Poor

D=15 em;H>6 m;
1. Tree Layer Character

GF>4 m
2. Shrub Coverage >60%
3. Herbaceous Coverage >85%

4. Community Integrity 8(Trees, shrubs and grasses)

5. Species Diversity >0.7

6. Richness Index >10

7. Uniformity Index >0.7

8. Non Capillary Porosity % >10

9. Capillary Porosity % >50

10. Water Content % >15

11. Bulk density g/cm’ <1.2
12. pH 6.5~7.5

13. Organic Matter g/kg >40

14. Nitrogen g/kg >2

D=12~15 cm;H>4~

6 m;GF>2.5~4 m

D=8~12 em;H>3~  D=6~8 cm;H>2~

4 m;GF>2~3 m 3m;GF>1.5~2m

40% ~ 60% 20% ~40% <20%
60% ~85% 30% ~60% <30%
6(Trees grass) 4( Shrub grass) 2(Trees grass)
0.5~0.7 0.3~0.5 <0.3
7.5~10 5~7.5 <5
0.5~0.7 0.3~0.5 <0.3
8~10 6~8 <6
40~50 30~40 <30
8~15 5~8 <5
1.2~1.5 1.5~1.7 >1.7
7.5~8.5 8.5~9.0 >9.0
20~40 6~20 <6
1~2 0.5~1 <0.5
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Indicator/ Grade IV Optimal II' Good I Middle I Poor
15. Potassium g/kg >25 15~25 5~15 <5
16. Phosphorus  g/kg >1 0.6~1 0.2~0.6 <0.2
17. Available Nitrogen mg/kg >150 90~ 150 30~90 <30
18. Available Potassium mg/kg >200 100~200 30~100 <30
19. Available Phosphorus mg/kg >40 10~40 3~10 <3
20. Light rare earth content
La(mg/kg) >32.8 32.8~98.4 98.4~328 >328
Ce(mg/kg) >49. 1 49.1~147.3 147.3~491 >491
Pr(mg/kg) >5.68 5.68~17.04 17.04~56. 8 >56.8
Nd(mg/kg) >19.2 19.2~57.6 57.6~192 >192
Sm(mg/kg) >3.81 3.81~11.43 11.43~38. 1 >38.1
Pm(mg/kg) >1.12 1.12~3.36 3.36~11.2 >11.2
Eu(mg/kg) >0. 81 0.81~2.43 2.43~8.1 >8.1
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Table 8 Fuzzy evaluation results of thefirst-level Indexes around LREE tailings pond

Membership Matrix Evaluation Comprehensive
Sample Level Indicators

IV Optimal IT' Good I Middle I Poor Results Score

] Biological Indicators P1 0. 121 0.216 0 0. 663 I 0. 280
» Soil Indicators P2 0 0. 084 0. 602 0.314 I 0.277
‘ Biological Indicators P1 0. 121 0 0. 799 0. 080 | 0.316
* Soil Indicators P2 0 0. 128 0.558 0.314 | 0.281
Biological Indicators P1 0. 121 0.372 0.133 0.373 I 0.324

> Soil Indicators P2 0 0. 084 0. 658 0.258 | 0.283
Biological Indicators P1 0. 121 0.373 0. 426 0. 080 I 0.353

i Soil Indicators P2 0 0.211 0.530 0.258 I 0.295
) Biological Indicators P1 0.121 0. 402 0.133 0.344 I 0.330
! Soil Indicators P2 0 0. 084 0. 658 0.258 I 0.283
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Table 9 Fuzzy evaluation results of the second-level indexes of LREE tailings pond

Membership Matrix Evaluation Comprehensive
Sample Secondary Indicators
IV Optimal Il Good I Middle I Poor Results Score
S5 0. 064 0. 154 0.284 0. 498 I 0.278
Ecological restoration
sS4 0. 064 0. 061 0. 685 0. 190 I 0. 300
community characteristics
S3 0. 064 0.236 0. 381 0.319 I 0.304
of soil around
S2 0. 064 0.297 0. 475 0. 164 I 0. 326
tailings pond
S1 0. 064 0.252 0. 381 0.304 I 0. 308
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Assessment of Plant Community around Baotou LREE Tailings Reservoir Based on

AHP and Fuzzy Comprehensive Evaluation Method

YU Xiao-yan, SONG Yu-chen, WEI Guang-pu, XIAO Feng-jie, GAO Yao-hui

(Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract ; Taking the plant landscape around Baotou light rare earth element (LREE) tailings reservoir, the most repre-
sentative rare earth polluted urban plant community as the research object, this area is divided into five research plots, and
field investigation is carried out. AHP ( Analytic Hierarchy Process) and comprehensive fuzzy evaluation method are used to
evaluate the ecological restoration of plant communities, and corresponding optimization countermeasures are put forward to
solve the existing problems, in order to provide a reference for the plant landscape reconstruction and construction of the city
pollution by LREE. The results show that there are 101 species of plants in 30 families, 70 genera and 101 species in the vic-
inity of the tailings pond. The results of the questionnaire survey show that the fuzzy comprehensive evaluation of the communi-
ty around the tailings pond is moderate. The highest comprehensive score is 0. 326 in S2 area, followed by 0. 304 in S3 area,
and the lowest score is 0. 278 in S5 area. The evaluation results show that S5 area is grade I and the rest are grade II. The res-
toration effect and stability of the man-made plant communities are better than that of natural plant communities, and the suc-
cession of natural plant communities cannot effectively improve the soil ecological environment.

Key words: AHP ; fuzzy comprehensive evaluation; light rare earth tailings pond; plant community; ecological restoration





