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4- Order

5- Class

6- Subclass

7- Land suitability units
8- Suitable

9- Non-suitable

10- No limitation

11- Moderate limitation
12- Slight limitation
13- Sever limitation

14- Very sever limitation
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1- Land index; CLI
2- Corrected land index; CLI
3- Uncorrected land index; UCLI
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Table 1- Definitions and criteria for determining land suitability classes

edy i a3l ke
Classification level T Land index value Cdgdime sl ¢ dlaas Codgioe (g4 )
03, oo Description  aiiw oS Number and intensity of limitations Rating
Order Class Max Min
s1 relie 100 75 o Cadgine e b B b cadpizee gy 85-100
Suitable No or only 4 slight limitations
wl.uow Lawgio Cudgaome dw b g oS Codgde Hlea il i
S S2 Moderately 75 50 More than 4 slight limitations and/or no more 60-85
suitable than 3 moderate limitations
Sz cwls L5 Codgie 93 b SO L g Lawgie Cudgisme dw i
S3 Marginally 50 25 more than 3 moderate limitations and/or no 40-60
suitable more than 2 sever limitations
AP . e
N1 Temporary 25 12.5 CM‘W‘ JJLQ JJM ";Lo _dlﬁuﬂj’m 25-40
unsuitable Very severe limitations which can be corrected
N
Y & - e
N2 Permanently 12.5 0 el “.J)‘b.ﬁ;.&w “;p aCedpine 0-25
unsuitable Very severe limitations which can be corrected

1- Actually unsuitable but potentially suitable
2- Actually and potential unsuitable



WA LT = e F opled FF ol (S g T 4,05 APY

WS 32 (gly dbgy o Sladuidio 51 (B g o pw o EMo] gl Y Jgan
Table 2- The defined relationships to correct the land index, and some characteristics of classes

i 7Y) oW CLI* «uld akly ueLr Rmin LI* awls
Method  Class CLI range Relati(;nship ol 4'*"5 ok 4'*"5 LI range
Max Min Max Min
S1 [75000] 75+ ('SLI—43)x0439 100 43 100 85  [75,100]
S5l S2 [50,75] 50 + (SLI—10) x 0.333 85 10 85 60 [50,75]
(VA S3 [25,50] 25+ (SLI-1)x 0.424 60 1 60 40  [2550]
Szgg)le N1 [0,25] SLI x0.625 0 0 0 25 [12525]
N2 [0,25] SLI 25 0 25 0 [0,12.5]
S1 [75,100] 75+ ("SQLI—60)x0.625 100 60 100 85  [75,100]
R S2 [50,75] 50+ (SQLI—-24)x0.410 85 24 85 60 [50,75]
o) S3 [25,50] 25+ (SQLI-5)x0.445 60 5 60 40 [25,50]
K*(’ig‘)j" N1 [0,25] SQLI x 0.625 0 0 40 25 [12525]
N2 [0,25] SQLI 25 0 25 0 [0,12.5]
N1 [12.5,25] 12.5 + SLI x0.313 40 0 40 25  [125,25]
(Feit N2 [0,12.5] 0.5 SLI 25 0 25 0 [0,12.5]
Bagge” NI  [12.5725] 125+ SQLI x0.314 0 0 40 25  [12525]
N2 [0,12.5] 0.5 x SQLI 25 0 25 0 [0,12.5]
#: Land Index; *: Storrie LI; **: Square root LI; +: Corrected LI; ++: Uncorrected LlI.
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Table 3- Some statistical descriptions of the simulation of land suitability classes

J)Sis) D)Loi c":’rw

.. ass
Approach Statistic 3 83 NI ND
Mean 72.24 26.72 6.87 1.93 0.31
Std. Deviation 16.28 12.04 4.53 1.88 0.61
&5 Minimum 27.89 2.82 0.15 0.00 0.00
Storrie Maximum 100.0081.3855.63 36.6922.58
Skewness 0.05 0.44 1.35 2.48 6.32
Kurtosis  -1.04 -0.54 2.67 10.2491.02
Mean 81.41 43.0717.67 7.26 1.64
Std. Deviation 11.26 11.92 6.52 3.65 1.78
RIS Minimum  48.69 13.04 2.44 0.35 0.00
Khiddir Maximum 100.0082.6257.82 38.2523.76
Skewness  -0.03 0.13 0.51 0.99 1.88
Kurtosis  -1.05 -0.86 0.00 1.30 5.19
Mean 87.93 55.6827.4413.10 0.15
Std. Deviation 7.08 3.99 1.92 0.59 0.31
oxdgMol ysiel  Minimum  68.64 47.7624.5912.50 0.00
Corrected Storrie  Maximum 100.0073.7748.1623.3411.29
Skewness 0.05 0.44 1.35 2.48 6.32
Kurtosis  -1.04 -0.54 2.67 10.2491.02
Mean 88.35 57.8230.1514.72 0.82
oSl Ly Std Deviation 7.06 4.88 3.06 1.15 0.89
PRI R Minimum  67.84 45.5223.0012.55 0.00
Corrected Maximum 100.0074.0348.0424.1411.88
Khiddir Skewness -0.03 0.13 0.51 0.99 1.88
Kurtosis  -1.05 -0.86 0.00 1.30 5.19
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Table 4- Results of one million simulations for land suitability with an Rmin value between 85 and 100

(oaigol) pad (samighol) gyl (sauidpihol) pad

(st Yeol) (g yginn! Slaxi g o

oW Corrected-Khiddir Corrected-Storrie Uncorrected-Khiddir Uncorrected-Storrie Number and intensity

Class o, S92 o WA o Sl 0w 9 % Slol2
Frequency Frequency Frequency Frequency Frequency
S1 987 986576 98,5 985291  67.2 672054 43.7 437370 74.1 740535
s2 13 13424 1.5 14709 32.8 327944 475 475051 259 259465
S3 0 0 0 0 0.0 2 8.8 87579 0 0
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Table 5- Results of one million simulations for land suitability with an Rmin value between 60 and 85
(oaizHol) o (anigol) gyl (oaniighol) pad  (saiigdhol) (65!
oW Corrected-Khiddir Corrected-Storrie Uncorrected-Khiddir Uncorrected-Storrie Number and intensity

KTy 9 i

Class o, S92 o GhlA o Sl 0w 9 % Slol2
Frequency Frequency Frequency Frequency Frequency
S1 0 0 0 0 0.0 223 0.0 5 0 0
S2 960 960179 954 953541  30.9 308664 35 35335 36.7 366983
S3 40 39821 4.6 46459 63.7 637111 47.1 471307 63.3 633017
N1 0 0 0 0 54 54002 37.8 378057 0 0
N2 0 0 0 0 0 0 115 115296 0 0

Fo G Fe o (RMIN) dioS 423 b (a0 g cowlis (5152 (gjlodemsd gk S gl -5 Jour
Table 6- Results of one million simulations for land suitability with an Rmin value between 40 and 60

(sawigHeol) s (oaigMeol) (g ygimn! (FRWA7 Y W) RV (st Meol) (g yginn! Slani o o
oW Corrected-Khiddir  Corrected-Storrie  Uncorrected-Khiddir  Uncorrected-Storrie  Number and intensity
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Table 7- Results of one million simulations for land suitability with an Rmin value between 25 and 40
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Table 8- Results of one million simulations for land suitability with an Rmin value between 0 and 25
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Introduction: Land evaluation plays a decisive role in determination of land suitability for the intended uses.
For this purpose, various approaches have been proposed, among which the parametric approach is an important
one. In this approach, the land index (LI) is calculated using the Khidir (the square root) and/or the Storrie
methods, and then the land suitability classes were determined based on the LI. Unfortunately, in many land
suitability studies, the LI has been used without any correction, called uncorrected land index (ULI) that led to
different results in evaluation of land suitability approaches. The current study shows the importance of the
corrected land index (CLI) and its effect on land suitability classes.

Materials and Methods: In this study land suitability classes were determined by four methods including 1-
simple limitation, 2- number and intensity of limitations, 3- Kiddir (square root) and 4- Storrie, using two cases
i.e. the CLI and ULI. Properties and criteria for determining land suitability classes are shown in Tablel. Simple
limitation method is based on the Liebig’s law or the law of the minimum. Land classes are defined according to
the lowest class level of the land characteristics. Number and intensity of limitation method has been described
in Table 1. In parametric approach, the ULI is calculated using Kiddir and Storrie methods as shown in equations
1 and 2, respectively. The relationships between ULI and CLI are presented in Table 2.

(1) LI—Rminx\/AxBx(x .....
) lO(Q 100 100

Ll = Ax—x——x ...

100100 . L . . -

Then, a simulation process was done for the eight characteristics involved in calculating the land suitability
index. For this purpose, one million random values were considered for each of the S1 to N2 classes; so that the
minimum rating (Rmin) was a random number for each class in own defined range (Rating in Table 1) and the
other seven characteristics were random numbers between Rmin and 100. For example, in the S2 class, a
minimum random number is in the range of 60 to 85 and seven other characteristics were between this Rmin and
100. Finally, a total of five million random simulations were considered.

Results and Discussion: Table 3 shows the results of five million simulations for S1 to N2 classes. Based on
the minimum, maximum and mean values obtained, it can be seen that the simulation process is acceptable.
These numbers show that the simulations have simulated almost all the cases that may occur in reality, from the
best to the worst. Based on the results, it is clear that the mean values of the ULIs or the Storrie method are much
lower than the Khiddir ones (Table 3), but there was no significant difference between mean values both in
Storrie and Khiddir methods using CLIs. These results are sufficient to conclude the importance of using CLIs
and to show the difference between the results obtained from the CLIs and ULIs. Tables 4 to 8 show the results
of one million simulations for each suitability class. The present study revealed that the results of the four
employed methods using the CLIs are much closer, especially for the Storrie and Khiddir methods. All together,
the simple limitation method was more consistent with the Khiddir method. On the other hand, the employed
methods differed greatly when the ULIs were used. The analysis of five million simulations has shown that the
contradictory results of land evaluation methods in various studies can be quite mathematically logical, but with
a different probability.

Conclusion: According to the findings of the current study, it can be illustrated that it is very important and
necessary to use the CLIs to determine the land suitability class. The study showed that using the CLIs leads to
the closeness of the results of different methods, so that there was no significant difference between Storrie and
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Khiddir methods. In general, the results of the Khidir method are closer to the simple constraint method
compared to Storrie. There was a significant difference between the Khiddir and Storrie methods using the
ULIs, but the difference was too small and insignificant using the CLIs. Totally, the results of the ULIs may be
largely inaccurate, misleading and unrealistic. Therefore, it is strongly suggested that the CLIs be used in
determining the suitability classes, and then the results be compared with the observations in the reality.
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