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Fig. 1 Distribution of soil sampling sites in Chaohu Lakeshore National Wetland Park in Hefei, Anhui
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Table 2 Soil physical, chemical and biological indicators of Chaohu Lakeshore National Wetland Park

E 21 s /IME R FHH bR 2 TS5 FZR%
SWC/% 29.83 46. 67 33.00 0.05 16. 35
SCC/% 24.70 71. 10 60. 00 0.14 22.84

SGG/(g/cm’) 2.61 3.07 2.70 0.13 4.81

pH 6.54 8.27 7.30 0. 60 8.22
EC/(pS/cm) 26. 85 98.3 55.66 23.57 42.35
TN/ (g/kg) 0.75 1.54 1.09 0.31 28.20
AN/ (mg/kg) 26.24 104. 58 47. 83 22. 66 47.38
SOM/(g/kg) 1. 60 16. 66 6.75 4.20 62. 16
AP/(mg/kg) 5.16 21.00 12.95 5.93 45. 81
AK/(mg/kg) 64.54 386. 13 183.52 110. 04 59.96
INV/(mg/(g - d)) 4.19 21.28 11.41 6.27 54.92
ACP/(mg/( kg« h)) 16.24 227.73 73. 68 74. 69 101. 37
URE/(mg/(g - d)) 0.14 0.39 0.27 0. 09 33.54
CAT/( mL/(g - 20 min)) 2.21 4.81 3.69 0.91 24. 63
DEH/(pg/(g - d)) 1.21 7.54 2. 80 2.20 78.32
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Table 3 Soil heavy metal content, background values and integrated potential risk index

28 I /M S ONIEE AR AL T ofi 22 A5 BB % T I 3 S 7 5
Ni/(mg/kg) 6.75 38.35 23.93 9.32 38.95 25.0
Cr/(mg/kg) 20. 96 76.95 55.51 19. 45 35.03 69. 4
Zn/(mg/kg) 13.01 117.03 65. 82 34.57 52.52 53.2
Cu/(mg/kg) 6. 64 30.91 20. 21 7. 44 36. 82 24.9
Pb/(mg/kg) 19. 41 49.83 30.29 9.72 32.10 25.9
Hg/(mg/kg) 0.01 0.07 0.03 0.02 66. 67 0. 04
As/(mg/kg) 4.38 15.33 9.26 4.28 46.22 9.4

RI 28.25 110. 61 50.98 29. 19 47. 54 /
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Table 4 Results of principal component analysis for the revised minimum data set

+ e b s fess ks eadl Norm fi
PC1 pPC2 PC3 PC1 PCl1 PC2
AP 1 -0. 628 -0.526 0.221 1.388
AN 1 0. 861 0. 099 0. 148 1. 658
RI 1 0.783 -0.204 0.374 1.591
SOM 1 0.913 -0. 042 0. 054 1.723
TN 2 0.584 0. 672 0.239 1.419
pH 2 -0.580 0. 547 0. 368 1.362
AK 3 -0.579 0.263 0. 642 1.343
EC 3 -0.214 0. 650 -0.539 1.076
INV 4 0.759 -0.386 1.258
URE 4 0.761 0. 446 1.290
ACP 4 0.908 -0. 111 1. 401
CAT 5 -0. 302 0. 881 1.173
DEH 5 -0.535 -0. 600 1.102
SWC 6 0.939 1.320
sce 6 0.535 0.752
SGG 6 0. 899 1.264
FEAE(E 3. 641 1.572 1.109 1.977 2.358 1. 496 /
TR/ % 45.510 19. 652 13. 861 65. 898 47.167 29.925 /
ES 45.510 65.162 79. 023 65. 898 47.167 77.092 /
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Table 5 Scoring function type, function parameters, and weights of each indicator for the total and

revised minimum data sets

U
SR £ PR T B BB R B AT ) fe /B A
- L L/E2 44
AP S x, =5.16, x, =21.00 0.05
AN S % x, =26.24, x, =104.58 0.08
RI fz S #Y ¥, =28.25, x, =110. 61 0. 04
SOM S %1 x, =1.60, x, =16. 66 0.05 0.10
™ S %1 x, =0.75, x, =1.54 0.08 0.16
pH it X, =4.5,x, =6.5, %, =7.5, x, =8.5 0.03
AK S % x, =64. 54, x, =200. 00 0.08 0.15
EC im0 x, =70, x, =90, x, =110, x, =130 0.06
INV S x, =4.19, x, =21.28 0.07
URE S x, =0. 14, x, =0.39 0.05
ACP S # x, =16.24, x, =227.73 0.11 0.21
CAT S # ¥, =2.21, x, =4.81 0.13 0.07
DEH S 7 v, =1.21, x, =7.54 0. 04 0.24
SWC frkm x, =8.0,x, =15.0, x, =20.0, x, =46.7 0.02 0.04
SCC i 2 x, =0, x, =35, x; =40, x, =100 0.08
SGG &S m x, =2.61, x, =3.07 0.02
T 25 IR i 38 b5 A 2 5 A0 B S PE BT A 5
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Fig.2 Correlation heatmap of participating indicators
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Fig.3 The soil quality index of the revised minimum data set (SQI-RM) and the soil quality index of the total data set ( SQI-T)
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Fig.4 Radar plot of membership degree of each factor based on R-MDS
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Assessment of Soil Quality based on Revised Minimum Data Set.
A Case Study of Chaohu Lakeshore National Wetland Park Hefei,

Anhui Province

CUI Mengting'*, LIU Xuan', WU Jilong"*, HUANG Tao'?, SUN Qingye'"’

(1. School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China;

2. Anhui Province Key Laboratory of Wetland Ecosystem Protection and Restoration, Hefei 230601, China)

Abstract: A revised minimum data set (R-MDS) was established using principal component analysis to calculate the soil quality index

(SQI) to assess the quality of soils in Chaohu Lakeshore National Wetland Park Hefei, Anhui. The results showed that the established

R-MDS include proxies of organic matter, total nitrogen, available potassium, acid phosphatase, dehydrogenase, catalase and water

content. The calculated soil quality index from the R-MDS and total data set correlated with each other significantly and positively, with

R’ of 0. 86, the Nash effective coefficient of 0. 65, and the deviation coefficient of 0. 02, indicating that the R-MDS can extract most of

the data information and could be an effective proxy for soil quality assessment at Chaohu lakeshore wetland. The soil quality indices

based on the R-MDS ranged from 0. 25 to 0. 61, with a mean of 0. 44, indicating a moderate level. The total nitrogen and organic mat-

ter in soils are very low and thus the limiting factors for soil quality in Chaohu Lakeshore Wetland Park. The results of this study pro-

vide a reference for the management of Chaohu Lakeshore National Wetland Park in Hefei, Anhui.

Key words: Chaohu Lake; lakeshore wetland; minimum data set; principal component analysis; soil quality assessment





