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Table 3. Normalized values of decision matrix in type A soil (acidic soil)
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Species heti ] Plant . Pollution . Ease of
p Aesthetic Resistance disease Economic prevention Erosion breeding
outlook to insects - efficiency reduction
resistance
>
i . 0.425 0.255 0.204 0.431 0.445 0.185 0.454
Ulmus minor
9
Juniperus 0.496 0.509 0.408 0.287 0.390 0.308 0.324
communis
ok
Betula 0.567 0.318 0.340 0.503 0.390 0.431 0.324
pendula
Laul
Robinia 0.284 0.573 0.612 0.144 0.501 0.492 0.583
pseudoacacia
]
Acer 0.354 0.318 0.272 0.574 0.445 0.554 0.454
Campestre
Glows
. 0.213 0.382 0.476 0.359 0.223 0.369 0.195
Rhus Coriaria
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Table 4. Normalized values of decision matrix in type B soil (alkaline soil
iy Sl 2lr coaglie A 5> Ceaglie S . S nSel> .
oF b Sl oyt & sloss oLl Fosll el ey U2 ot
Soecies S _ et ) Pollution o Ease of
p Aesthetic  Resistanceto  Plantdisease  Economic prevention Erosion breeding
outlook insects resistance efficiency reduction
. e . 0.384 0.655 0.629 0.347 0.574 0.492 0.646
Ficus carica
SamS ol
Eraxinus 0.690 0.574 0.550 0.520 0.492 0.574 0.574
excelsior
25 0.614 0.492 0.550 0.780 0.655 0.655 0.503
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Table 5. Weighed normalized values of decision matrix in type A soil (acidic soil)
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resistance
>4l
. 0.030 0.039 0.033 0.025 0.116 0.049 0.016
Ulmus minor
9
Juniperus 0.035 0.078 0.066 0.016 0.101 0.081 0.011
communis
ok
Betula 0.040 0.049 0.055 0.029 0.101 0.114 0.011
pendula
L3G!
Robinia 0.020 0.088 0.099 0.008 0.130 0.130 0.020
pseudoacacia
]
Acer 0.025 0.049 0.044 0.033 0.116 0.146 0.016
Campestre
Glows
Rhus 0.015 0.058 0.077 0.021 0.058 0.098 0.007
Coriaria
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Table 6. Weighed normalized values of decision matrix in type B soil (alkaline soil)
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P
. . 0.027 0.100 0.101 0.020 0.150 0.130 0.023
Ficus carica
S ol
Eraxinus 0.048 0.088 0.089 0.030 0.128 0.151 0.020
excelsior
935
Juglans 0.043 0.075 0.089 0.050 0.170 0.173 0.018
regia

0s

08

0.7

0.6

0.5

04

0.327

0.3

0.2

0.1

Ulmus minor ts 5

0.438

Iumpems commuinis s

0.544

Betula pendula g2

Robinia pseudoacacia Ll

0.794

0.625

Jol g8 S5 sl bl (3550 (ladief o jlel -0 IS

Fig. 5- Ranking of selected tree species in type A soil (acidic soil)
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Fig. 6- Ranking of selected tree species in type B soil (alkaline soil)
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Introduction: The area of the lands that are influenced by mining operations, especially waste dump, is
increasing continuously. Therefore, the necessity of mine reclamation is more important than the past. Selecting
suitable plant species is one of the main topics in open pit mine reclamation regarding mined land use and
environmental protection.

Material and methods: In this research, the selection of suitable plant species regarding the environmental
rehabilitation of Sungun copper mine was performed. At first, suitable plant species were selected by main
criteria such as post-mining land use, climatic condition, and ecological parameters of soil. Then, selected
species were ranked based on a questionnaire completed by experts using the combination of Analytic
Hierarchy Process (AHP), Simple Multi-Attribute Rating Technique (SMARTER), and Technique for Order
of Preference by Similarity to Ideal Solution (TOPSIS) methods.

Results and discussion: Suitable tree species in acidic and metallic pollutant lands were Ulmus
minor, Juniperus communis, Betula pendula, Robinia pseudoacacia, Acer compestre, and Rhus coriria,
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respectively. Native tree species such as Ficus carica, Fraxinus excelsior, and Juglans regia were selected for
the alkaline region, in a decreasing order.

Conclusions: From the selected tree species for this region, the more successful species in reducing pollution
and preventing soil erosion are preferred. Robinia pseudoacacia is not considered one of the native trees of the
region. Yet, because it is more successful than other trees in environmental protection, it was selected as the
superior plant species for this region. Among the native species of the region, Acer campestre has priority due
to the purpose of preserving the environment.

Keywords: Multiple attribute decision making, AHP, Reclamation, SMARTER, TOPSIS.
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