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Fig 1. Geology and Geographical situation of Sarab plain
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1- Water Quality Index (WQI)
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Table 1. Statistical characteristics of Sarab plain irrigation indices

SAR SSP RSBC PI MAR KR EC
0.08 7.5 -13.1 29.4 9.5 0.03 185 Minimum Sl
47.2 75.9 8.2 91.2 51.1 7.6 3400 Maximum SS10
2.6 53 -0.9 55.3 28.7 0.6 952 Average oSk
69 129 3.6 144 10.1 12 750 Standard s Ol o
Deviation o 7
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Rule 1. If “x” is “Ar™ and “y" is “By" then “Z° is “Ci" 3
Rule 2. 16 “x” is “Aq” and *y" is “By" then “Z7" is “Cy"
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Fig 3. Mamdani Fuzzy Inference System [15]
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Fig 2. Fuzzy Inference System [25]
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1- Sodium Absorption Ratio (SAR)

2- Permeability Index (PI)

3- Kelley’s Ratio (KR)

4- Magnesium Absorption Ratio (MAR)
5- Residual Sodium Bi-carbonate (RSBC)
6- Soluble Sodium Percentage (SSP)

Ol S 13l (owsiaes 9 @ole



JA SR s rfosee Uy w ladssd 5 e Co sl
C gu2s GU £ U 5 YV 5 eslanal (56 oy suae @U
sl 0l 03551 450l (81, Il b Ao
S o S (3B s pes | Laggo s 51 S a g &0
Sl esgdoe 3 adad sldel 5 SIS slagsss 035 ascia b
S (ST S bl oK Slaclals plad) add (pns J3
T sl LS ) 5 o s 16 3L plaes ez
s e 0L, 50 CL:;:M\ Jde s el eslanal gla al )b o s2e

AR
b el sl 4 (5L CL:::.,.J sbdas s Oolsd sl
6\)12&}[.;}&.3)‘3&03@‘J)jﬂgpjdujti:ﬂjéﬁj‘)j
WBﬁzwéj)ﬁ)\mw\.wl(\ FX Qﬁ)d.,a.éd..ao)‘)
53) i 155 055 ke Loms 335 e ot 5 s
a5 B o)l 08l 05 5o e (el 03 st e 35 L
C:Q.?Ju)ﬂcm»;m.L;ib\iwwif}ﬁdﬂ&;ilélﬁ..u
or L sl (and/or) s S )3 35 0 el 0153
Solwesls sl p s pl 5 [TV 53 e Jztjf{..a‘u.and)

Unaceeptable Acceptable Desirable

o T, o Oy s

Fig 4. Sodium Soluble Percent membership function
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Table 2. Membership functions of used input parameters in fuzzy inference model

ALy (das g0 (xS
High Moderate Low Model Input e 83555
C=D B A D C B A D C A=B
Sodium Absorption Ratio

50 14 10 13 10 7 3 7 4

100 67 55 67 57 42 28 42 35

9 2.8 2 3.5 25 125 05 15 05

100 62 50 62 56 42 33 44 36

100 63 55 66 58 44 36 42 35
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Table 3. Comparison of crisp values and decision making results based on fuzzy approach

$3505 S el alad slis

6 Gy a6 S 5 4 ol olas
Crisp Values of Input Parameters decision n:?king;;sédégj f:;:; approach Sajn;ls: No.
SAR SSP KR MAR RSBC PI EC
20 475 05 316 21 513 1510 (6Y/2) J 5 L5 Acceptable (52.9) 1
0.8 59.0 0.2 27.8 -1.2 48.5 580 (V&/V) & ks Desirable (74.7) 2
05 646 02 250 09 484 510 (08/A) J 3 6 Acceptable (54.8) 3
3.2 29.0 0.7 51.1 3.9 55.5 1460 (0Y/4) J 53 L1 Acceptable (52.9) 4
17 380 04 461 23 518 1020 (/1) Js3 16 Acceptable (63.6) 5
15 375 04 500 22 471 880 (10) Js3 16 Acceptable (65) 6
35 514 05 256 -19.7 389 3400 (£+/2) 53 L6 Acceptable (40.9) 7
01 621 00 368 0.6 533 290 (OVIV) J 55 15 Acceptable (57.7) 8
0.2 57.4 0.1 40.5 -0.8 51.3 325 (6Y/8) U5 L5 Acceptable (52.9) 9
03 466 0.1  48.1 0.6 621 185 (0Y/4) J 55 15 Acceptable (52.9) 10
03 592 01 333 03 625 290 (V¥) C 4lkas Desirable (73) 11
15 517 04 264 2.1 538 740 (0/£) © 4llas Desirable (65.4) 12
52 383 09 276 -127 538 3000 (£4/7) J 43 16 Acceptable (44.2) 13
28 540 05 195 74 459 2130 (67/2) J 53 L6 Acceptable (52.9) 14
20 530 05 230 6.0 446 1200 (6Y/4) U3 6 Acceptable (52.9) 15
15 662 03 163 -126 294 1765 (AY) s Desirable (82) 16
0.6 69.3 0.2 20.5 -5.0 31.0 847 (AY) < slke Desirable (83) 17
18 549 04 241 6.1 427 1330 (10/8) J 55 15 Acceptable (65.4) 18
61 307 19 177 2.9 852 1300 (YY/£) J5:3 16 . Unacceptable (23.4) 19
156 200 42 163 7.1 912 3230 (\A/8) J 55 15 -+ Unacceptable (18.5) 20
09 632 02 230 14 475 760 (0A/1) U3 6 Acceptable (58.6) 21
08 643 03 201 08 533 660 (V) J 55 15 Acceptable (56.7) 22
28 422 13 131 0.9 892 584 (V) J53 16 Acceptable (37) 23
13 504 04 288 0.6 609 600 (10/£) © slias Desirable (65.4) 24
0.8 488 02 407 2.1 466 620 (6V/%) U3 L6 Acceptable (56.4) 25
02 499 0.1 467 1.0 468 310 (0Y/4) U3 6 Acceptable (52.9) 26
05 528 02 364 0.0 702 254 (A¥) < 4. Desirable (83) 27
1.0 567 02 310 47 370 1130 (AY/6) < ylias Desirable (82.5) 28
21 566 04 231 -125 361 1900 (v4/0) < ylias Desirable (74.5) 29
472 7.5 7.7 36.0 -14.2 89.8 1656 (\WV/£) J 53 6 ,.& Unacceptable (17.4) 30
1.8 551 05 180 26 547 870 (0Y/4) J 5 15 Acceptable (52.9) 31
1.8 525 04 287 52 432 1350 (0/£) © 4lias Desirable (65.4) 32
08 696 03 9.5 0.6 597 450 (6Y/V) J 5 LG Acceptable (52.7) 33
04 616 02 284 -0.1 645 310 (11/0) 53 1.6 Acceptable (61.5) 34
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Continue table 3. Comparison of crisp values and decision making results based on fuzzy approach

RLEPE] 6&#‘)‘1&]ﬂjﬁbuﬁ

Crisp Values of Input Parameters S3B B 4 S S Lo osled

SAR  SSP KR MAR  RSBC Pl EC decision making based on fuzzy approach Sample No.
1.1 481 05 29.9 0.0 714 360 (0Y/4) J 53 L1 Acceptable (52.9) 35
09 580 02 303 3.6 38.6 835 (AV/6) o skas Desirable (81.5) 36
06 630 01 281 25 394 800 (10/¥)  slae Desirable (65.3) 37
08 634 02 240 2.5 41.1 870 (V) U3 L6 Acceptable (60.7) 38
1.6 537 04 270 6.1 413 1200 (10/¢) < skks Desirable (65.4) 39
03 625 01 330 -7 366 760 (VY/V) & sl Desirable (72.7) 40
0.5 553 02 348 -0.7 55.0 320 (A¥)  slks Desirable (83) 41
04 537 0.1 38.5 -0.6 56.0 300 (1)  slks Desirable (67) 42
0.7 759 02 11.2 2.6 39.5 800 (10) o slas Desirable (65) 43
09 545 03 31.8 -0.2 577 540 (M) < sl Desirable (81.7) 44
13 561 03 260 2.8 461 860 (A¥) _ shae Desirable (83) 45
05 681 02 171 01 644 300 (6Y/2) J 43 5 Acceptable (52.9) 46
08 688 02 145 0.1 56.0 540 (6Y/2) J 53 5 Acceptable (52.9) 47
08 507 03 370  -06 591 320 (A\/2) < ,lks Desirable (81.9) 48
14 436 05 362  -10 629 430 (0%/4) J 53 L Acceptable (52.9) 49
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Abstract

Groundwater Quality Assessment for Agricultural Purposes Using Fuzzy
Inference Model

M.Vadiati', A. Asghari Moghaddam? and M. Nakhaei’
Received: 2015/03/01 Accepted: 2015/10/03

Nowadays, groundwater quality change and salinization of water resources is a major hazard to developing
of agriculture, particularly in dry lands. In this study, the application of Fuzzy Set theory to evaluate quality
of groundwater was studied. In recent years, fuzzy-logic-based methods have adjusted to spot uncertainty in
environmental problems. In this study, the 49 groundwater samples of Sarab plain in 2014 that analyzed in
Hydrogeology laboratory of Tabriz University was used. Values of irrigation indices including the Sodium
Absorption Ratio, Permeability Index, the Kelley Ratio, Magnesium Adsorption Ratio, Residual Sodium
Bicarbonate, Dissolved Sodium Percentage and Electrical Conductivity as an indicator of total dissolved
solids in water are used in this research. Based on Fuzzy Water Quality Model, the groundwater quality
is classified in three categories; desirable, acceptable and unacceptable. Results showed 41 Samples come
in desirable category with certainty level of 65 to 83 percent and 26 samples classified in the acceptable
category whose certainty level ranged from 37 to 65.4 percent and the remaining three samples were in
rejected category with the maximum certainty level of 23.4 percent,respectively.

Keywords: Fuzzy Inference Model, Sarab Plain, Irrigation Indices, Fuzzy Rules, Mamdani Model.

1. PhD Student of Hydrogeology, Dept. of Earth Sci, Faculty of Sci., Univ. of Tabriz. Iran., Corresponding Author Email: Mey vadiati@tmu.ac.ir
2. Prof., Dept. of Earth Sci, Faculty of Sci., Univ. of Tabriz. Iran., Email: Moghadam @tabrizu.ac.ir
3. Associated Prof., Dept. Of Applied Geology, Faculty of Geosciences. Kharazmi University. Iran., Email: nakhaei@khu.ac.ir

Iran-Watershed Management

Science & Engineering 8 Vol. 10, No. 35, Winter 2017



	ودیعی.pdf
	vadiei

