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Sys et al., 1993) o7 g6y 2l gloigme) 9 SB gbajl ) Jguo
Table 1- Selected soil and landscape requirements for irrigated rice (sys et al., 1993)

5 slo S5
N2 NI s3 $2 s1 o SBR
Land charactristics
>6 - 6-4 42 2-1 1-0 e
Slop (/)
Fs - Fy F, F, Fi, Fo S
Flooding
very poor poor moderate  imperfect Drainage
S, SCL, SC, C,SiC, CL, b
cS . LeS,fS LS, LS SL,L  SiCL, Si, SiL Texture
SB g
<10 - 10-20 20-50 50-90 >90 ) o
Soil Depth(cm)
S5 Jols eedl
<8 - 8-12 12-16 16-24 >24 Cation Excheng Capacity
(cmol* kg™
<4.6 4.6-5 5-5.5 5.5-6
>84 8.4-8 8-7.5 7.5-7 6-7 pH
7.
- - <0.8 0.8-1 1-1.5 >1.5 P
Organic carbonn(/.)
& T 819050 e Sy S g Licmo; Sloguas canlid 4z y0 ¥ Jouz
Table 2- suitability rating of landscape and soil properties for irrigated rice
) IES I SRR AT S cdlg Ges ke SolS Jols cd)b S oS H 2l slaasly
Slop  Flooding drainage Deth and texture ACEC Organic carbon Land units
98 95 93 100 100 90 89 1
98 95 93 93 100 67 85 2
98 95 93 100 100 90 88 3
95 85 50 100 100 90 90 4
98 95 93 100 100 90 88 5
95 95 93 100 95 76 86 6
98 95 93 100 100 90 86 7
98 95 93 100 100 78 85 8
98 95 93 100 100 90 88 9
98 95 93 100 100 80 85 10
98 95 93 100 100 85 86 11
98 85 93 93 100 71 85 12
98 95 93 100 100 79 89 13
98 95 93 90 100 90 90 14
95 95 93 93 100 90 92 15
98 95 93 95 100 78 87 16
98 95 93 95 100 80 86 17
@ ol w13 SB b Shs 2l 09T Jeux
Table 3- Overall Wheighting of soil properties in irrigated rice growth
S Gas 5 il L L i : s L et
OIS el e e s el oS B S O A
Soil texture and . pH . Membership
Climate ACEC oM Dranage Flooding  slop .
depth function
Jus
0.357 0.461 0.143 0.392  0.362 0.323 0.321 0214
Candle
0.349 0.432 0.132 0.366  0.333 0.307 0317  0.182 75
Cauchy
slaiijed
0.364 0.485 0.153 0.418 0.392 0.329 0.344  0.253 i
Trapezoidal

7Y
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Figure 2- Correlation between land index and actual yield (Candle Membership)

6000 -
P 5000 - y = 89.672x - 2596.2
3? 80 4000 - r=0.7917 Y
=~ g 3000 -
" >~
3 Z 2000 -
2
2 1000 -
0 , ' ' '
0 -0 60 30 100
oyl aslis
Land Index

(6‘4.35}3.5 Cogac é}b) 6’5‘5 ..LJ,J 9 gs‘éb‘ Ua:l..'b O ;W" o2 —Y JS..»
Figure 3- Correlation between land index and actual yield (Trapezoidal Membership)
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Table 4- Land index and suitability class in three selected models

Tl ol asls Tl celis LS
(sl j93) o (Js5)  Ehlesls T w2l el 5
Land (4 393) Land s (=55 s*ly o ,Slos sl
AN Land index _ . oo (J9 Land S Actual yield TS
Sultabll.lty (Trapezoidal) Suitability [ and index Suitabilit Land index Kg ha'l) Land units
(Trapezoidal) (Candle)  (Candle) Y (Cauchy)
(Cauchy)
Si 78.1 Si 78.31 S, 67.17 4720 1
Si 75.1 S 79.23 S> 63.98 4830 2
Si 79.5 S 78.77 S> 66.99 4560 3
S 51.5 S3 30.22 S3 38.44 1920 4
Si 78.4 S 80.23 S> 66.87 4870 5
Si 77.4 S> 71.20 S> 64.03 4300 6
Si 79.33 N 68.42 S> 66.65 4010 7
Si 78.1 Sa 72.43 Ss 64.91 4320 8
Si 80.1 N 74.57 Ss 66.95 4420 9
Si 76.3 S> 73.29 Sz 65.20 4340 10
Si 78.5 Ss 72.11 Sx 65.98 4320 11
Si 77.4 S 80.11 S> 63.07 4860 12
Si 79.2 Ss 71.12 S> 65.51 4320 13
Si 78.3 N 70.98 N 65.86 4330 14
Si 78.7 N 67.23 N 66.54 3980 15
Si 74.1 Ss 65.43 S> 64.56 3730 16
Si 76.3 Si 75.12 Ss 64.65 4280 17
6000 qy=87.46x-1352.4
% 5000 - r2=0.7505
54000 1
F = 3000 -
=5 2000 -
3} = 1000 -
g 0 T T T 1
< 0 20 40 60 80
ool el
Land Index

(795 Cagas @) (HBly oyl 9 (L)l Sl o (Suon -F S0
Figure 4- Correlation between land index and actual yield (Cauchy Membership)
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Abstract

Fuzzy sets are classes without sharp boundaries; that is, the transition between membershipand non-
memberships of a location in the class is gradual. A fuzzy set, is described by a fuzzy membership
functions that range from 0.0 to 1.0, representing a continuous increase from non-membership to
complete membership. Additionally, membership function is one of important factors on land suitability
evaluation by fuzy set theory. The goal of this research was the comparison of three membership
functions in land suitability by fuzzy set theory in East Amol region for irrigated rice. In order to achieve
to this goal, 8 properties were selected based on FAO framework approach and then land suitability
evaluation was done on 17 land units of study area. The results indicated that climate had higher and
cation exchange capacity had lower weights than other criteria in study region for the growth of irrigated
rice. Calculated correlation coefficients between land index and observed production by fuzzy method
with kandel membership function was (r= 0.98) more than Cauchy (r= 0.75) and Trapezoidal (r=0.79)
Membership function and relatively large difference in calculated correlation coefficient had been
identified in candele membership function provides better results than others. Additionally, matlab
software correctly predicted overall weighing of this method based on transitional range. Finally, it
could be expressed that the appropriate membership functions and transition range in fuzzy set theory
can be used as an efficient method in land suitability evaluation.
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