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Figure 1.The geographical location of Kan watershed in Tehran province
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Code oo AR o b sl
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Actual Negative False Positive (FP) True Negative (TN) o
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Precision =

TP + FP
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Table 2. Selected trees and shrubs species according to the objectives of afforestation in the studied

area
osled ke ol b el o sled ke ol b el
Number Scientific Name Persian Name  Number Scientific Name Persian Name
1 Amygdalus scoparia R 2 13 Amygdalus lycioides e
ety Salsly
2 Hippophae rhamnoides &L e 14 Cotoneaster sp A
3 Crataegus sp S 15 Pistacia zlil/ltlli?é;:a subsp. o
4 Cercis siliquastrum Olse 16 Colutea buhsei oA Seass
5 Ephedra majoer a8l 17 Cerasus microcarpa b
6 Ailanthus glandulosa ol 18 Lonicera nummalirifolia oh
7 Pinus eldarica ozl 19 Juniperus excels o
8 Pinus nigra obw 78 20 Betula pendula o5
9 Rhamnus pallasii oS ol 21 Berberis sp S
10 Rosa canina =3 O s 22 Morus alba Lt D5
11 Celtis caucasica BEATY 23 Rhus coriaria L. Slewr
12 Elaeagnus angustifolia Ao

SIS (6,8 Ol ol 3 e s o Slajas s shuai b Y Ui

Table 3. Classification of effective environmental variables in afforestation capability evaluation

B W
Oy b s SL (o) gl (,\; N ™ Sk il S o
Growing season Elevation ? . Soil Suitability
S Slope Aspect Soil texture 0 |
precipitation (mm) (m) ) depth classes
’ (cm)
Sandy, loamy .
>200 0-2000 0-30 S,SE,SW  sand, Sandy loam, _ w_u S
Silty loam, Silt, Highly
loam suitable
(2A): 2000-
160-200 2500 Sandy clay loam, b e
2B): 2500- 060 N, NENW, 0y oam, Silty  50-80
(2B): - Elat. E. W ay loam, Silty - Moderately
2900 a E, lay |
Clay foam, suitable
<160 52900 60 . C'Zy' ?'tylc'ay' <50 i
andy clay Not suitable
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Table 4. Percentage of area of environmental parameters to land suitability classes

},u&);.u,.p_ | ) . o su_up Ju.;,w ks S
Growing season precipitation Elevation Slope Aspect Soil Soil Suitability classes
(mm) texture depth
wtﬁ )me.}
29% 17% 47%  43% 14.5% 16% - o
Highly suitable
L e
38% 67% 52% 57% 7% 25%
Moderately
33% 16% 1% - 8.5% 59% C
Not suitable
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Figure 4. Classified maps of slope, aspect and hypsometric in Kan Watershed

51°10'26"E  51°13'32"E  51°16'38"E  SI°19'M4"E  51°22'S  51°10'26"E  51°13'32"E  51°16'38"E  S51°19'44"E  51°22'S0"E  §1°10'26"E  51°13'32"E  51°16'38"E  51°19'44"E  51°22'S0"E

z z Z z N - z
g 5 N 5
S “ g @ N /»_/ < &
p
z & z 2| P .
z z £ I, £
8 & 8 8| & YUY &
8 & gl 5/’&*;,6«*,/,/%\ F
@ & LAY Ty g
& 8| N Lrn @
A
LIRS IS,

CEIRTA

S I N
z z zZz \;-//4&&’/6\&\ 1 z
] @ R (A0 | =
H Legend 2 Legend g8 TSI Legend M
g i 3 A 2% p/ﬁ*a* ~ egen )
& Soil Texture &g Soil Depth (cm) 8 e N Precipitation (mm) | &

? -

B S1SSLSILSL . 80 BT 200
i35 % % % I scL, CLS, CL [ 50-80 | W B 160-200
onaes W C, SILSC o e hometers . <50 U . S .- SHT. rli<160

SUW0UE SUISRUE SUICW'E SUIM'E SIS soigngR SR SOIGAE SCISWE SIS0 SI026F  SUIZSE SCIGSE AUISarE  Se2s0E
(&:aﬁ: 4 C,.wb)‘ V‘,‘;J:M") ;)’;ﬂjj J@J) ;J.’)b) kSl:— L}o&c;ﬂ;- C,JL DMLSJ\.\JAL}# LSL&A..:...L—O Jg...;f
Figure 5. Classified maps of soil texture, soil depth and growing season precipitation
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Figure 6. Degree of importance and weight of the ecological parameters using the Boruta algorithm
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Abstract

It is necessary to evaluate sustainable spatial allocation of afforestation. For this purpose, this study
was conducted in the Kan watershed of Tehran province to assess the suitability of land for
afforestation. First, suitable tree species were chosen based on land characteristics of study area and
purpose of restoration. Then, the ecological demands of tree species were investigated and effective
Indicators which affect the evaluation process were identified. After processing, classification and
integration of spatial layers in GIS using the system analysis method, a random forest algorithm was
trained and suitability map of afforestation was produced. Results show that Random Forest method
has a high accuracy in predicting suitable areas for afforestation. Also, 2116 ha of study area is
moderately suitable for afforestation. Based on Boruta algorithm Soil depth, growing season
precipitation, elevation, soil texture, slope and aspect are considered as the most important to the least
important features, respectively and it is not necessary to carry out weighting methods for evaluation
of afforestation capability. Generally, Random Forest method can be used as a capable way to prepare
ecological capability maps.

Keywords: Boruta algorithm, System analysis, Artificial intelligence.
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