Table 5  Fuzzy weights based on species diversity index
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	Diffuse weight
	rank
	Criterion
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	0.28752349
	0.28599409
	0.29395354
	0.28757557
	2
	species richness
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	0.46547118
	0.48476099
	0.49433382
	0.4831415
	1
	Evenness
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	0.1746508
	0.16113664
	0.14578271
	0.16083001
	3
	Local species
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	0.07235452
	0.06810827
	0.06592994
	0.06845293
	4
	Endangered species

	0.0439
	Compatibility rate



Table 6 Fuzzy weights of mixed stands
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	Diffuse weight
	rank
	Criterion
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	0.27265665
	0.26276498
	0.26118851
	0.26415085
	2
	Percentage of  canopy
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	0.32455098
	0.33145491
	0.32424382
	0.3291024
	1
	Growth stages

	[image: ]
	0.1846295
	0.18532057
	0.18522913
	0.18519015
	3
	Stand  density (tree per hectare)
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	0.11876115
	0.12099394
	0.12009487
	0.12047196
	4
	Stand volume (cubic meters per hectare)
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	0.05231768
	0.05523879
	0.05491937
	0.0546987
	5
	Stand diameter
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	0.04708404
	0.04422682
	0.0471816
	0.04519548
	6
	Floor covering

	0/0214
	Compatibility rate



Table 7 Fuzzy weights of area and percentage of affected forests
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	Diffuse weight
	rank
	Criterion
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	0.30747469
	0.29559111
	0.28015307
	0.2949987
	2
	Erosion
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	0.47536564
	0.51600235
	0.52752651
	0.51115026
	1
	Pests and diseases
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	0.21715966
	0.18840654
	0.19232042
	0.19385104
	3
	Fire

	0/0387
	Compatibility rate



Table 8  Fuzzy weights of biological diversity criteria
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	Diffuse weight
	rank
	Criterion
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	0.32466993
	0.30798082
	0.32020187
	0.31279918
	2
	Species diversity
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	0.53260682
	0.55934031
	0.55877006
	0.55478969
	1
	Mixed stands
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	0.14272326
	0.13267887
	0.12102806
	0.13241114
	3
	Area and percentage of affected forests

	0/0319
	Compatibility rate



Table 9 functions and variables in the dynamic system model
	Criterion
	Index
	Sub-index
	Variable
	Formula

	
Biological diversity

	Species diversity
	species richness
	Number of species
	       No= Number of species

	
	
	
	Competition
	y=Ic              Ic = Intensity of competition
Maximum Competitiveness based on the species of the region  Ic =1 
 Without competition  Ic =0

	
	
	
	Altitude
	Fagus  orientalis:     y = -1E-06H2 + 0.0034H - 1.2701       450<H<2200
Buxus   hyrcana:      y = -2E-05H2 + 0.0094H             0<H<400
y = -0.0002x + 0.3333       400<H<1600
Carpinus   betulus L.:      y = -1E-05H2 + 0.0103H - 0.89         100<H<600
y = -0.0006x + 0.625       600<H<1000
Quercus castaneifolia:          y = -7E-06H2 + 0.005 4H    
0<H<700
 700        y = -0.0002H + 0.375 <H<2100
Acer Velutinum:                y = -5E-07H2 + 0.0014H 
0<H<280

	
	
	
	Geographical Orientation
	Fagus  orientalis

Buxus   hyrcana

Carpinus betulus L.

Quercus castaneifolia

Acer Velutinum

Sd= Slope direction (degrees)

	
	
	
	Slope
	Fagus  orientalis &   Acer Velutinum :
0%<Sl<100%             
Buxus   hyrcana :     
0%<Sl<80%             y = -0.0001Sl2 - 0.0025Sl + 1
80%<Sl<100%, y=0
Carpinus   betulus L.:           
                                       0%<Sl<60%   
60%<Sl<100%, y=0
Quercus castaneifolia:      
0%<Sl<40%40%<Sl<100%, y=0
   Sl= Slop (Percentage)

	
	
	
	Rainfall
	
Ra= Annual precipitation in mm    a1= Seasonal multiplier- Herbal species     a1≤1≥0

	
	
	
	Humidity
	y=H                     H= Humidity percentage (between 0 to 1) 

	
	
	
	Livestock grazing
	                   G=  livestock grazing (Percentage)

	
	
	
	Land use change
	         Lu=  Land use change percentage in the region

	
	
	
	Distance from the road
	                D= Distance from the road

	
	
	
	Fire
	y=Fr                    Fr= Fire
With Fire Fr=0 ، Fr=1 Without Fire

	
	
	

	
	
	Native Species
	Number
	y=No        No= Number between 0 to 1

	
	
	
	Native Species Pest
	y=If ((E=1),1,0)    E= Pest Origin
Non indigenous Species...E=0 ، Native Species E=1

	
	
	
	Competition
	y=Ic             Ic = Intensity of Competition
Maximum Competitiveness based on the species of the region  Ic =1 ، Ic=0 Without competition

	
	
	Endangered species
	Endangered Species ratio
	y=No      No=No endangered species 1 all the species endangered 0 

	
	
	
	Condition
	y=Cd       Cd =  IUCN Classification
Ne =1 ، DD =0.9  ،LC =0.8 ، NT =0.7،  CD =0.6، LR =0.5،  VU =0.4، EN =0.3،  CR =0.2، EW =0.1 ،EX =0

	
	Forest type diversity
	
	species composition
	y=Cm   Cm = Species Combination
80% of one type  Cm =1 ، 60 or 100% of one kind  Cm =7.5    Maximum abundance of one kind is 10%   Cm =0.125، The rest between the amounts mentioned

	
	
	
	Geographical Orientation
	Slope Orientation( Degree) =Sd


	
	Mixed stands
	Mass structure
	canopy 
	Canopy cover amount
	y=Sp          Sp = Canopy cover
Maximum canopy cover  Sp =1،Minimum Canopy cover Sp =0، The rest between the amounts mentioned

	
	
	
	
	Rainfall
	         Ra= Annual Rainfall( mm)

	
	
	
	
	Temperature
	
Te= Environment temperature in Kelvin 253 to 313

	
	
	
	
	Competition
	y=Ic             Ic = Intensity of Competition
Maximum Competitiveness based on the species of the region  Ic =1 ، Ic=0 Without competition

	
	
	
	Growth stages 
	Rainfall
	         Ra= Annual Rainfall( mm)

	
	
	
	
	Temperature
	
Te= Environment temperature in Kelvin 253 to 313

	
	
	
	
	Humidity
	y=H       H=( Percentage)  Humidity between 0 to 1

	
	
	
	
	Competition
	y=Ic             Ic = Intensity of Competition
Maximum Competitiveness based on the species of the region  Ic =1 ، Ic=0 Without competition

	
	
	Standing Stock
	Mass compaction (trees in hectare) 
Standing volume (mm3/hectare)
	soil condition
	y=Sc       Sc = soil condition
suitable soil Sc =1 ، Unsuitable soil Sc =0 

	
	
	
	
	Rainfall
	         Ra= Annual Rainfall(mm )

	
	
	
	
	Exploitation
	y=O O= Exploitation intensity of forest
maximum exploitation of the forestO=0 ، Without exploitationO=1 ، The rest between the amounts mentioned

	
	
	Stand diversity
	Stand diameter 
	Rainfall
	         Ra= Annual Rainfall(mm )

	
	
	
	
	Temperature
	
Te= Environment temperature in Kelvin between 253 to 313 

	
	
	
	
	humidity
	y=H       H=( Percentage)  Humidity between 0 to 1

	
	
	
	
	Canopy cover
	y=Sp   Sp = Canopy cover
Maximum canopy cover  Sp =1 ، Minimum canopy cover
Sp =0 ، The rest between these numbers

	
	
	
	Floor covering
	Fire
	y=Fr    Fr= fire
fire Fr=0 ، no fire Fr=1 ، the rest between these numbers

	
	
	
	
	Rainfall
	      Ra= annual rainfall in mm

	
	
	
	
	Light
	     R=light relative intensity

	Forest health and vitality
	Area and percentage of affected forests
	Erosion
	Mineralogy
	y=Mr     Mr= mineralogy
vulnerable against erosion ...Mr=1 ، completely resistant against erosion Mr=0.1 ،  the rest between these numbers based on table 2 attached

	
	
	
	Slope
	          0<Sl<100        Sl= Slop (Percentage)

	
	
	
	Slope direction
	Slope direction (ِDegree) =Sd


	
	
	
	Land use (change)
	y=Lu     Lu= land use
inhabited Lu=1 ، agricultural Lu=0.8  ، garden  Lu=0.5 ،    forest Lu= 0.4

	
	
	
	Soil texture
	y=Tx        Tx = soil texture
gravel ... Tx =0.1 ، sand Tx =0.3 ، clay between 10 to 40%
Tx =0.4، clay more than 40 or less than 10% Tx =0.5،
Silt less than 40 or more than 60% Tx =0.8، silt between 40 or 60% Tx =1

	
	
	
	Root effect
	      RAR=  maximum rooting 0، no root 1 ، the rest between these numbers 

	
	
	Fire
	temperature
	

	
	
	
	rainfall
	         Ra= Annual Rainfall(mm )

	
	
	
	Wind speed
	    w= wind speed in km/h

	
	
	
	slope
	
Sl= slope percent

	
	
	
	Slope direction
	Sd= slope direction in degrees


	
	
	
	altitude
	      H= altitude in m more than 0

	
	
	
	Herbal cover
	y=Cv     Cv= herbal cover
needle leaved، light demanding trees، high floor cover ...T=1 ، broadleaf، shadow demanding trees، less floor cover و... T=0.1 ، the rest between these numbers

	
	
	
	Route and inhabited regoins
	       D= distance from route and inhabited areas

	
	
	Pests and diseases
	Area
	     A= Pest stricken area

	
	
	
	Intensity

	      I= number in unit area (intensity)

	
	
	
	Type
	y=T        T= biological specification of the pest
Polyphagia pest، multigenerational ...T=1 ، without pest T=0 ، the rest between these numbers

	
	
	
	Non native pest
	y=If ((E=1),1,0)      E= pest origin   non native...E=1 ، native E=0.5

	
	
	
	Light
	        R=Radiation intensity

	
	
	
	Temperature
	      Te= environment temperature in Kelvin

	
	
	
	Humidity
	     H=humidity percent

	
	
	
	Operation
	y=O      O= operation intensity of the forest
maximum operation in the forestO=0، without operationO=1 ، the rest between these numbers



Table 10. Numerical values of resilience in each of the parcels
	 Time (year)           
parcels
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

		278



	0
	0
	0
	0.8
	4.4
	19.8
	67.8
	187.4
	442.2
	927.0
	1775.3

	103
	0
	0
	0
	1.4
	9.2
	38.7
	122.3
	317.4
	714.2
	1445.3
	2694.5

	1408
	0
	0
	0
	1.4
	9.2
	38.7
	122.3
	317.4
	714.2
	1445.3
	2694.5

	346
	0
	0
	0
	1.8
	10.6
	42.1
	128.6
	327.3
	728.2
	1462.9
	2714.0

	control parcel 142
	0
	0
	0
	1.3
	8.2
	34.5
	109.9
	287.1
	650.0
	1321.7
	2473.9

	control parcel 320
	0
	0
	0
	1.4
	10.0
	43.1
	136.2
	351.2
	784.8
	1577.8
	2924.2

	control parcel 232
	0
	0
	0
	1.0
	8.9
	41.5
	135.8
	356.3
	804.1
	1625.9
	3024.7

	control parcel 123
	0
	0
	0
	1.4
	9.2
	38.7
	122.3
	317.4
	714.2
	1445.3
	2694.5
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