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1- Uncorrected land index
2- Corrected land index
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Table 1. Properties and criteria for determining land suitability classes.
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2- No limitation

3- Slight limitation

4- Moderate limitation
5- Sever limitation

6- Very sever limitation
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Table 2. The relationships to correct the land index and some characteristics of each class.

Ol ns als

UCLI™ Rmin
Variation range  CLI" awls byl LI wals S S
W 4SS CLI range Relationship Ul S 4siw  4xeS  Llrange Class Method
Max Min Max Min Max Min
100 27 [75,100] 75+ (SLI-43)x 0439 100 43 100 85  [75,100]  SI
85 2 [50,75] 50 + (SLI-10) x 0.333 85 10 85 60  [50,75] S2
60 0 [25,50] 25 + (SLI—1) x 0.424 60 1 60 40 [25,50] S3 “5”".“” '
40 0 [0,25] SLI x0.625 40 0 40 25 [12.525] NI Storie
25 0 [0,25] SLI 25 0 25 0 [0,12.5] N2
100 48 [75,100] 75+ ("SOLI—60)x0.625 100 60 100 85  [75,100]  SI
85 10 [50,75] 50+ (SQLI—-24)x 0410 g5 24 85 60 [50,75] S2
60 2 [25,50] 25+ (SOLI—5)x0.445 60 5 60 40 [25,50] S3 ’“"’
40 0 [0,25] SOLI x 0.625 40 0 40 25 [12.525] NI Khiddir
25 0 [0,25] SQLI 25 0 25 0 [0,12.5] N2
40 0 [12.5,25] 12.5 + SLIx0.313 40 0 40 25  [12.525] NI <A
25 0 [0,12.5] 0.5 x SLI 25 0 25 0 [0,12.5] N2 () @aligl
40 0 [12.5,25] 12.5 + SOLI x0.314 40 0 40 25 [12.525] NI Bagheri
Bodaghabadi
25 0 [0,12.5] 0.5 x SOLI 25 0 25 0 [0,12.5] N2 @)
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*Land Index; * Storie LI; ** Square root LI; " Corrected LI; " Uncorrected LI
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Table 3. Some statistical descriptions of the simulation of land suitability classes.

3 Class s
Method %5, Statistic o,L!
Sl S2 S3 NI N2
Mean L 73.12 26.52 791 1.82 0.24
Std. Deviation jlLas <l >l 16.26 12.01 455 1.79 0.54
o5 Minimum .S 2751 251 0.17 0.00 0.00
Storie Maximum <2 100.00 82.08 55.03 37.49 22.66
Skewness S > 0.05 0.45 1.32 251 6.71
Kurtosis Szl 31 -1.03 0.58 2.68 10.29 91.13
Mean L 82.37 44.11 18.27 8.09 1.53
Std. Deviation jlas Gl ol 11.22 11.94 7.12 3.43 1.62
kst Minimum .S 48.66 12.94 245 038 0.00
Khiddir Maximum «.i 100.00 82.77 57.95 37.91 23.51
Skewness S > -0.04 0.13 0.55 0.99 1.84
Kurtosis _Sz3l 3l -1.07 091 0.01 1.24 5.23
Mean L 88.22 55.50 27.93 13.07 0.12
Std. Deviation )lLas <l >l 7.12 4.01 1.94 0.55 0.35
il (5 55 Minimum .. 63.26 55.83 24.65 12.50 0.00
Corrected Storie Maximum «.i 100.00 74.00 4791 2423 1133
Skewness S > 0.05 0.45 1.32 251 6.71
Kurtosis Szl 31 -1.03 0.58 2.68 10.29 91.13
Mean .SLs 88.98 58.25 30.91 15.04 0.77
Std. Deviation lxs <5l il 7.01 4.71 2.99 1.13 0.78
il s Minimum «.S 67.91 4547 23.87 12.62 0.00
Corrected Khiddir Maximum <.l 100.00 74.10 48.56 24.40 11.76
Skewness S > -0.04 0.13 0.55 0.99 1.84
Kurtosis Szl 31 -1.07 091 0.01 1.24 5.23
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Table 4. Confusion matrix between the methods of Number and intensity of limitations and Storie for

simulation of S2 class.

* S1 S2 S3 N1 N2 &
Total
S1 0 5 0 0 0 5
S2 0 35333 2 0 0 35335
S3 0 307756 163551 0 0 471307
N1 0 23883 354174 0 0 378057
N2 0 6 115290 0 0 115296
Tfal 0 366983 633017 0 0 1000000
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* Columns and rows present methods of Number and intensity of limitations and Storie, respectively.
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Table 5. The degree of adaptation or overall accuracy for land suitability evaluation methods in different classes.

CS K S NL SL*

CK CK CS CK CS K CK CS K S CK* CS* K* S* NL*
99.8 80.6 81.9 4377 437 677 874 88.7 886 61.0 98.7 98.5 67.2 43.7 74.1 Sl
99.3 30.8  30.8 3.5 35 233 40.6 413 79.6 19.8 96.0 95.4 30.9 3.5 36.7 S2
99.6 140 14.0 0.4 04 246 983 98.0 140 04 98.3 98.0 14.0 0.4 100 S3
99.5 91.3  90.9 99.7 998 9l1.1 0.5 0.0 9.0 0.2 0.5 0.0 9.0 0.2 100 NI
100 100 100 999 100 999 999 100 999 100 99.9 100 99.9 100 100 N2
100 100 100 100 100 - 100 100 - - 100 100 - - - NIT
100 100 100 100 100 - 100 100 - - 100 100 - - - N2°

&J’a}l"‘ =CK gd))i.w‘ e.r\.facw‘ u.e}l.w =CS Eﬁ-r\.:}. =K ‘LS)}:-“‘" =S (Cadgdowe DAD sldws =NL sl o gdoes =SL *
TR e.LZCW|

(Y+Y)) @L_‘Iag__‘ G AL el ot

*: SL= Simple limitation, NL= Number and intensity of limitations, S= Storie, K= Khiddir, CS= Storie Corrected land
index, CK= Khiddir Corrected Land Index.
+: based on Bagheri Bodaghabadi (2021)
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Table 6. The actual degree of adaptation or actual overall accuracy for land suitability evaluation methods in
different classes.

CS K S NS SL*

CK CK CS CK CS K CK CS K S CK* CS* K* S* NL*
98.5 672 67.2 43.7 437 437 74.0 740 649 437 98.7 98.5 67.2 43.7 74.1 Sl
95.3 30.8  30.8 3.5 3.5 3.5 36.7 367 263 3.5 96.0 95.4 30.9 3.5 36.7 S2
97.9 140 14.0 0.4 0.4 0.4 983 98.0 140 04 98.3 98.0 14.0 0.4 100 S3
0.0 0.4 0.0 0.2 0.0 0.2 0.5 0.0 9.0 0.2 0.5 0.0 9.0 0.2 100 NI
100 100 100 999 100 999 999 100 999 100 99.9 100 99.9 100 100 N2
100 100 100 100 100 - 100 100 - - 100 100 - - - NIT
100 100 100 100 100 - 100 100 - - 100 100 - - - N2°

&J’a}l"‘ =CK gd))i.w‘ e.r\.facw‘ u.e}l.w =CS Eﬁ-r\.:}. =K ‘LS)}:-“‘" =S (Cadgdowe DAD slawes =NL sl o gdoes =SL *
TR e.LZCW|

(Y+Y)) @L_‘Iag__‘ ©AL el ot

*: SL= Simple limitation, NL= Number and intensity of limitations, S= Storie, K= Khiddir, CS= Storie Corrected land
index, CK= Khiddir Corrected Land Index.
+: based on Bagheri Bodaghabadi (2021)
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Abstract

Background and objectives: Choosing the best land suitability method to determine land
suitability classes has always been questioned and researched. Many land suitability surveys are
conducted using four conventional methods, including: 1-simple limitation, 2- number and
intensity of limitations, 3- Khiddir (square root) and 4- storie. In the parametric approach, the
land index is calculated using the Khiddir method or the Storie method, and then based on this
index, the land suitability classes are determined. The land index is in two forms: the
uncorrected land index and the corrected land index. Numerous studies on land suitability
evaluation have shown that the results of different land suitability methods are very different.
However, the results of many studies suggest that the two methods of simple limitation and
Khiddir are more consistent. Since these researches have been for different products and
different regions, it has not been possible to evaluate the degree of adaptation of different
methods without considering the type of product and its location. On the other hand, the
numerical value of the adaptation or conformity of these methods with each other has not been
determined. So, regardless of the type of product and location, a basic question that arises is
how well do the different land suitability methods fit together, and are the degree of adaptation
different for various land suitability classes? Current research seeks to answer this question.

Materials and Methods: In this study, land suitability classes were determined using numerical
simulation, without considering any product and location. In numerical simulation, each of the
eight factors involved in determining the suitability classes accounted for a random number
from zero to 100, and then based on these simulated numbers the land suitability classes were
determined with the four conventional methods and in two forms of the uncorrected land index
and the corrected land index. The simulation process for each proportional class, including
classes S1 (suitable), S2 (Moderately suitable), S3 (Marginally suitable), N1 (temporary
unsuitable), and N2 (permanently unsuitable), was performed one million times. So a total of
five million simulations were done. In the next step, the degree of adaptation for each class and
each method was calculated based on the Overall Accuracy (OA) formula.

Results: The results showed that the numerical value of the degree of adaptation of different
land suitability methods in various classes are very different; Overall, however, the least and
most adaptation between the different methods occurs for Class N1 and N2, respectively. After
class N2, there is the greatest adaptation between the different methods in class S1. For classes
S2 and S3, the degree of adaptation between different methods does not follow a specific trend.
Among the various methods, in the case of using the uncorrected index, the simple limitation
method was more consistent with the Khiddir method. However, using the corrected land index,
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the greatest correlation was observed between the simple limitation method and the parametric
approach (both Khiddir and Storie method) and in this case there was not much difference
between the results of Khiddir method and Storie method. Therefore, the corrected land index is
superior to the uncorrected land index.

Conclusion: Based on the findings of this study, it can be said that the results obtained from the
uncorrected land indices may be far from reality, and this issue is much more severe for the
Storie method. The use of the uncorrected index causes a large difference between the
parametric approach with the two methods of simple limitation and the number and intensity of
limitations. Therefore, it is necessary to use corrected indices to determine the suitability classes
so that the results of different methods are as close as possible.

Keywords: Khiddir, Number and Intensity of Limitations, Simple Limitation, Simulation, Storie
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