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1- Land Index: LI

2 - Uncorrected Land Index: UCLI
3 - Minimum Rating: Rmin

4- Corrected Land Index: CLI
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Table 1- Properties and criteria for determining land suitability classes

$03, Fhaw Oy paS WS ylade
Classification Level T Land Index Value Cudgusme s g 3laxd Cudgdoxe (54> 4D
o3, oS Description  duwiu daoS’ Number and intensity of limitations Rating
Order Class Max Min
s1 —— 100 75 S Cadgiome oz b lois b cudgione (g 85-100
Suitable No or only 4 slight limitations
sl B Lassio Cadgime s by 5 o8 Codgime oz 5l e
S S2 Moderately 75 50 More than 4 slight limitations and/or no more 60-85
suitable than 3 moderate limitations
Sz cwls L5 Codgise 93 b SO L g Lawgie Cudgiie dw I i
S3 Marginally 50 25 more than 3 moderate limitations and/or no 40-60
suitable more than 2 sever limitations
AT ..
N1 Temporary 25 125 CM‘@I JJ[B '\)M ";Lo _du%%m 25-40
unsuitable Very severe limitations which can be corrected
N
Y &« ..
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
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Table 2- The relationships to correct the land index and some characteristics of each class

Sey oS CLI* aiels e vet!l” Rmin LI* ol
Method Class  CLI range Relationship ok 4'*"5 Sk 4'*"5 LI range
Max Min Max Min

s1 [75,100] 75+ (SLI-43)x0.439 100 43 100 85  [75,100]

S2 [50,75] 50 + (SLI—10) x 0.333 85 10 85 60 [50,75]

;;’:e' S3 [25,50] 25 + (SLI 1) x 0.424 60 1 60 40 [25,50]
N1 [0,25] SLI x 0.625 40 0 40 25  [12.5,25]

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]

S2 [50,75] 50 + (SQLI—24)x0.410 85 24 85 60 [50,75]

Kg:j; .S [2550]  25+(SQLI-5)x0.445 60 5 60 40  [2550]
N1 [0,25] SQLI x 0.625 40 0 40 25 [12.5,25]

N2 [0,25] SQLI 25 0 25 0 [0,12.5]
N1 [12.5,25] 12.5+ SLIx 0.313 40 0 40 25  [12.525]

ol N2 [0,12.5] 0.5 SLI 25 0 25 0 [0,12.5]
Proposed N1 [12.5,25] 12.5 + SQLI x 0.314 40 0 40 25  [12.525]
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 LI.
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Table 3- The land index values within the border limits of each class

(Y0) gl i
oS e [ A . Sys (25) — .Proposed —
Class Max /Min R Sope s Sope
Khiddir Storie Khiddir Storie
UCLI** CLI* UCLI CLI UCLI CLI UCLI CLI
S1 Max 100 100 100 100
Min 60 75 43 75
s Max 85 75 85 75
Min 24 50 10 50
3 Max 60 50 60 50
Min 5 25 1 25
N1 Max 40 25 40 25 40 25 40 25
Min 0 0 0 0 0 125 0 125
N2 Max 25 25 25 25 25 125 25 125
Min 0 0 0 0 0 0 0 0

+: Corrected Land Index; ++: Uncorrected Land Index.
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Table 4- Some statistical descriptions of the simulation of corrected land index
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Figure 1- The distribution of the uncorrected land index (a) and corrected land index using Sys’s method (b) and proposed
method (c) for N1 and N2 classes
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Table 5- Some statistical descriptions of the land index values in each suitability class
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Introduction: In land suitability evaluation using parametric method, Khiddir or square root method (LQSI)
and/or Storie method (LSI) are employed to calculate land index (LI), then suitability classes could be
determined based on the LI. However, the obtained LI should be corrected according to the minimum rating
(Rmin) and then the suitability classes should be determined. The existing functions to correct the LI should be
mathematically continuous at all points in order to prevent from losing some LIs and their consequent suitability
classes. In the functions represented by Sys, there is a continuity for S1 (suitable), S2 (moderately suitable) and
S3 (marginal suitable) classes, but for N (unsuitable) the presented functions are not continuous. Therefore,
presented functions for N1 and N2 classes can be very misleading since they are not able to distinguish between
N1 and N2 classes and have problem to calculate them.

Materials and Methods: In this study, the existing functions in the literature were mathematically evaluated
for each land suitability classes. Properties and criteria for determining land suitability classes are shown in
Tablel. In parametric approach, land index (uncorrected land index) is calculated using Kiddir and Storrie
methods as shown in equations land 2, respectively. The relationships between uncorrected land indices and
corrected land indices are presented in Table 2.

(1) L1= Rin x\/AxHx(x .....
) lO(Q 100 100
Ll =Ax—x—x....
100 100

According to continuity rules, the necessary corrections were made for N1 and N2 classes. Then numerical
simulation was employed to assess the obtained results from the both existing and purposed functions and
compared them with one another. For this purpose, one million random values were created 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 and
the other seven characteristics were random numbers between Rmin and 100. For example, in the S3 class, a
minimum random number is in the range of 40 to 60 and seven other characteristics were between the Rmin and
100. Finally, a total of two million random simulations were created.

Results and Discussion: Based on the minimum, maximum and mean obtained values 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. The results showed that for N1 and N2 classes the correction
functions should be respectively 12.5 + 0.314LQSI and 0.5LQSI for the Khiddir method and 12.5+ 0.313LSI and
0.5LSI for the Storie method to maintain the both the continuity of the correction functions for all classes and the
corrected land index to be in the defined range for each class. The two million times simulation results also
confirmed the accuracy of the obtained functions Therefore, it is suggested to use the proposed functions in
determining N1 and N2 classes instead of Sys’s functions.

Conclusion: The use of the usual land index, which is conventionally calculated by the Khiddir or Storie
method, called uncorrected land index (UCLI), can be largely misleading without being corrected and converted
to the corrected land index (CLI), causing the wrong land suitability classes. Therefore, it is very important to
use the relationships that have been developed for this purpose to correct the usual land index. The findings of
this study showed that the current functions, although at the order level can distinguish between unsuitable order
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(N) from the S3 class, but separation between classes N1 and N2 are very difficult to calculate. For this reason,
new relationships for N1 and N2 classes were calculated and presented. Therefore, it is suggested that N1 and
N2 classes can be used instead of the relationships presented.
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