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Application of Fuzzy Comprehensive Assessment to Heavy Metals Pollution in Farmland Soils Irrigated with
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Abstract: With the rapid development of scale swine—farms in China, the swine waste which is brought by intensive hoggery is disposed in
farmland soils around swine farm region. Due to plentiful heavy metals in swine wastewater, heavy metals can be accumulated in soils if long—
term and large quantity swine wastewater is applied. The assessment of heavy metal pollution is an important issue in the research of heavy
metal pollution in soil. According to the graduated feature and fuzzy feature in the degree of soil heavy metals’ pollution, the fuzzy compre—
hensive assessment model was used to assess the heavy metals(Zn, Cu, Ph, Cr, and As) pollution in soils. 36 soil samples in the plough hori—
zon(0~20 c¢m) of irrigation farmland which had been applied swine wastewater of Jing’an swine—farm 8 years were collected using GPS
technology in An'ping County, Hebei Province, and the fuzzy comprehensive assessment model was used to evaluate the heavy metals pollu—
tion in soils. The results indicated that most of the samples’ soil environmental quality were belonged to cleanliness( grade one ), while two soil
samples were on the level of slight pollution(grade three )and presented the pollution tendency. After 8 years swine wastewater application,
attention should be paid to the pollution risks of heavy metal in the soil.
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Table 1 Heavy metals content in swine wastewater(mg-kg™)

HE)E Zn Cu Pb Cr As

o 2.13+0.32  1.24+0.15 0.00+0.00 0.17+0.02 0.31+0.12
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Table 2 Background content of Heavy metals in soils(mg-kg™)

EEIR Zn Cu Pb Cr As
e 84.18+29.06 23.50+7.40 5.36x3.61 30.12+14.11 9.62+2.19
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quality(mg-kg™)

P i PRI F2 2 S S S R 2 C
Zn 83.68 116.75 240 560 800
Cu 28.37 40.63 120 280 400
Pd 2335 36.09 150 350 500
Cr 74.88 99.54 150 350 500
As 10 17 30 50 70

o), BT X 3%

5 28 45505 3 K W R W B % % M 505
x3 MR IESEEERELNE(mg k™) x5 BERERBESEBTNEFNE
Table 3 Heavy metal contents in soil(mg-kg™) Table 5 Weighing of every assessment factor
SRR 7n Cu Ph Cr As in each sampling position
1 9271 3121 5.21 21.02 12.89 RAER Zn Cu Ph Cr As

2 82.04 22.61 6.33 19.4 10.86 1 0.281 0.196 0.027 0.098 0.398
3 120.72 31.38 5.32 24.76 9.77 2 0.293 0.167 0.038 0.106 0.395
4 97.61 26.56 5.24 24.57 10.44 3 0.364 0.196 0.027 0.114 0.299
5 78.24 24.76 3.88 23.49 9.77 4 0.32 0.18 0.029 0.123 0.348
6 93.5 22.75 5.3 21.59 9.43 5 0.288 0.189 0.024 0.133 0.366
7 7791 19.41 0 19.14 8.43 6 0.335 0.169 0.032 0.119 0.344
8 72.87 21.88 9.8 20.73 9.03 7 0.334 0.172 0 0.126 0.367
9 117 23.23 3.5 30.17 9.22 8 0.282 0.175 0.064 0.123 0.355
10 90.79 22.94 4.55 19.99 9.28 9 0.376 0.155 0.019 0.149 0.301
11 71.3 21.64 1.1 22.33 10.13 10 0.335 0.175 0.029 0.113 0.348
12 132.31 23.07 7 26.57 10.21 11 0.296 0.172 0.007 0.131 0.394
13 135.69 2591 0 21.58 10.07 12 0.393 0.142 0.035 0.121 0.308
14 97.97 274 0 28.18 10.85 13 0.418 0.165 0 0.102 0.315
15 98.59 27.85 3.95 22.57 10.5 14 0.318 0.184 0 0.14 0.358
16 215.64 53.33 0.7 28.3 11.6 15 0.324 0.19 0.022 0.114 0.351
17 168.97 38.05 33.35 24.79 10.91 16 0.441 0.226 0.002 0.089 0.241
18 129.76 23.84 11.5 24.48 8.99 17 0.373 0.174 0.125 0.084 0.245
19 101.94 38.05 0 30.13 8.22 18 0.396 0.151 0.06 0.115 0.279
20 243.45 56.07 14.98 36.98 10.33 19 0.328 0.254 0 0.149 0.269
21 154.76 34.57 0 23.04 8.64 20 0.445 0.212 0.047 0.104 0.192
22 111.84 30.7 2.93 30.48 10.62 21 0.443 0.205 0 0.101 0.251
23 90.38 34.51 7.4 29.98 11.97 22 0.334 0.19 0.015 0.139 0.322
24 81.41 23.33 6.28 22.02 10.34 23 0.264 0.209 0.037 0.134 0.356
25 81.41 29.68 7.15 36.39 11.03 24 0.291 0.173 0.038 0.121 0.376
26 91.85 22.6 6.38 23.18 9.85 25 0.252 0.19 0.038 0.173 0.347
27 77.37 49.04 7 36.95 11.58 26 0.322 0.164 0.038 0.125 0.351
28 138.83 41.76 8.03 42.39 13.43 27 0.212 0.278 0.033 0.155 0.323

29 112.04 31.95 8.13 44.61 12.78 28 0.315 0.196 0.031 0.147 0.31
30 104.87 30.73 7.05 47.5 10.28 29 0.287 0.17 0.035 0.175 0.333
31 116.52 35.34 8 36.92 11.24 30 0.293 0.178 0.033 0.203 0.292
32 88.37 33.99 7.75 45.85 11.71 31 0.311 0.196 0.036 0.151 0.306
33 93.88 23.69 7.03 29.58 10.34 32 0.244 0.195 0.036 0.194 0.329
34 76.62 66.9 8.48 45.52 11.5 33 0.307 0.161 0.039 0.149 0.344
35 148.96 44.27 7.95 37.1 12.05 34 0.184 0.333 0.035 0.168 0.281
36 112.17 76.68 9.38 46.03 13.45 35 0.344 0.212 0.031 0.131 0.283
36 0.227 0.321 0.032 0.143 0.277

x4 TEMERES BARHE(mg-kg)
Table 4 Classification standards of soil environmental SR AR R nj, B0 2 4% SRR E 2 5 e
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Table 6 Results of fuzzy comprehensive evaluation

KRS 1 Il ] v AY PR A
1 0.713 0287 0 0 0 I Gt
2 095  0.049 0 0 0 I Gt
3 0.588  0.401  0.012 0 0 I Gt
4 0.843  0.157 0 0 0 I i)
5 1 0 0 0 0 I G
6 0.9 0.1 0 0 0 I G
7 0.999 0 0 0 0 I Gt
8 0.999 0 0 0 0 I Gt
9 0376  0.155 0019 0.149 0301 I (i
10 0.928  0.072 0 0 0 T G
11 0.993  0.007 0 0 0 I i)
12 0.597 0353 0.5 0 0 I G
13 0.579 0357  0.064 0 0 I i)
14 0.819  0.181 0 0 0 I Gt
15 0.83  0.171 0 0 0 I G
16 0277 0332 039 0 0 MEEY)
17 0361 0482  0.158 0 0 INQER+ D)
18 0.605 0354  0.042 0 0 I G
19 0.618 0382 0 0 0 I Gt
20 0334  0.18 0481  0.005 0 (54
21 0.453 041  0.136 0 0 I Gt
22 0.651  0.349 0 0 0 I (i)
23 0742 0.258 0 0 0 I G
24 0.981  0.018 0 0 0 I G
25 0.929  0.071 0 0 0 I G
26 0.92 0.08 0 0 0 I Gt
27 0.65 0322 0.029 0 0 I G
28 0336 0.604  0.059 0 0 |INQEiREAED)
29 0572  0.428 0 0 0 I Gt
30 0.765  0.234 0 0 0 I Gt
31 0.525 0475 0 0 0 I G
32 0.794  0.204 0 0 0 I G
33 0.889  0.111 0 0 0 I G
34 0.608 0283  0.11 0 0 I G
35 0362 0.539 0.1 0 0 JINQEiREAED)
36 0.347 0508  0.146 0 0 IT R 387 )
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