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Figure 1. Location of the study area in the province.

bl i Sl Sl s LaY ag

‘ﬁ| J{U R L;l.asﬁjl.'m»j \AAJ.:)? L]

o sl 53 s 34 s Cl s (e e
PSRV S P L8 PRI C P PYR ] PRGSO AR P [ VN
N OO0 s oS el s 0 gyl 3las Y g0 5 5l eslizal L0
\)Lag;Jb-(sLdésw@jQQ.wl&ﬁuéquﬂM
e glaan S e ol oS o alis Lus (g5l U
s 3038 Sl sl OIS 5 03 god pastn b 5 4 Sa
Shaes Sl (upde slac b Gl s b Lgd e B me
Sllas sz ge bl o bis 4y S 4l e Jls 1) el
5 el Slocdls 31 S 5 ¢S5 Slar el
slac b adsl c s [A] (o e Sllas o 1) U545
laazs 3l atws 4w 4 Glaze glaan S Sl o> b e
5y A L 0k 55 5l gyl S oo )53 5L G
Ll 48 5l 5 205 0 alie 2 pe Sl el
5 G 1 el BB oS bl cd Sl bl (K
2 Bl Gl s S pasia 12l LB laay S o
L8] ety il S| a8 gazs 3 opl a8 550

ol sl el o pde CJlas TR O ol
SIS falS b alS il e Rl (S
(B o=l 5 COST r-"w){” L oeslr 2als MCE &S o
Lo e cdled g5 51 ey L 50 glaasd slaas 2158l
o O dsa) 58 006 e 520l VY 0T x5
2 e G Ild S0 s sz g g S5 lils) 4 a5 L O
(YJgd) LS sdaen Ol S (sla 2l )l

Jsb il dlaas o> 5 D) sbaa¥ il s rass ol s
Slaas 258 5 ol Glaesls Jsb daas s> 5 55 ladlrsg,
(205 Sl B 5wl a5 s s s
L) ol Sle sas = o5 55 bl colas (Sle
e S S5 o e s S i R
(Mg ol b g Ao 53 (53 R gy Ao 53 (53 gaes)
b= 5 A3 Ly s e e b Gble e (g5, 5LS
Loy by (e AV =TVeQe 5 s As Aoy

VAF jul Vo 0 ko ot Jio

\V

slaesleal 4 Wl g o ale Ji:)jﬁy.bﬁjachwc\ib):j
ook Lo (iluaing cpitel G RIS s s 500
))—.LS)DJQWL;‘.AOLSLA&J)‘cbu.:..ﬂ‘\.:b‘-;éb‘dj)ks
ANN Mbﬁ;&;&;l;)\} Jlﬁj}:j&bﬁ.})jﬁ dlAjT
B sl as s mhan gl CS rled (8L gl e Sl
ar s BB Glaaaal W5 S Ll e b pled pl oS a0l
CJ)‘_}LA‘)):J .)_}.:§ )\J.; aalaal 340 J"‘)‘ Lgf)ls C/J"J.LJ.A
GJ%AMWQBU‘&‘jéﬂS/WJ%MLGwaj)S
B3 il ssse s A s 1 b mbe Sy e
Jjjﬁjblsu.irj)&&M@‘)JaMf\}DSSJJw.JJéb
°JW‘LNCL‘¢€.J€J‘)3°)%‘ML§J2§ML§‘j
;m.&;wmﬁ>%byﬁpw@uwhmj\
e el gy e g aal 5l eslial Sl g sl
b O S e S pde Sl 6l (sl

el OedS Olel 3 5558 S sl

b 95 9 Mg
S 9> d}JoL:ASCM.u‘ JJJJK;AJB'-J)) axlles :)‘}Auﬂa.;»
L omye eskS VeY0r spie 5l asm Lo mesks Yoo
YACYYT Ll ae s 500OYY L 080 Y LUl e Uk
Sbts sy bl ds @3l DS Skl 53 LS ¥V VL
5 0lpl ps Bbrsgy b Gl de ConBge 5 e 2 slos
53 wlsgy cpl il el osls QLAY S s oS ol
QL&?&;-P—C.M‘ ol 8‘})? 6[{.)3 ;93]& uyw
by, olleisl Clel cwl O w G2 ) sy, of
Lols 0Lz dled 4 g s 500 esS ad, 5l 5,58 5
s oS s seasle slassy a0l e dex 0T 51 S
3 Jle S sl o V] s LA Gl e 5 L
.ucua;gﬁ_)t%&@@TCM“S@;”L@\&LA&”
osls pLESY J&i)swr% ol ol e e J S5

ol el

Ol ool pwaigs g pgle



et sledld sl gl - Jyue

Tablel. Actions of Management scenarios

b . e o
Scenario
A B C D E

Vsotw | Scenariol

Yot | Scenario2 1

e Scenario3 |

¢ 3 lw | Scenario4 1

0 % b | Scenario5 1
sk | Scenario6 1
Vsl | Scenario7 1 1

Asobew | Scenario8 1 1

45 b | Scenario9 1 1
V+ »obw|  Scenariol0 1 1
VY s25bew|  Scenarioll 1 1
VY 5,5t | Scenariol2 1 1
VY 55tw|  Scenariol3 1 1
V¢ 5 L] Scenariol4 1 1
V0 5 5t|  Scenariol5 1 1
VA sobw|  Scenariol6 1 1
WV ,bew|  Scenariol?7 1 1 1
VA5 lew|  Scenariol8 1 1 1
V45 ,les|  Scenariol9 1 1 1
Y+ 5,5tw|  Scenario20 1 1 1
Y\ 5 be| Scenario2l 1 1 1
YY sl Scenario22 1 1 1
Y5 bw| Scenario23 1 1 1
Y¢ 5 lw| Scenario24 1 1 1
Y05 ,ls| Scenario25 1 1 1
Ys:,te|  Scenario26 1 1 1
YV 5 otw|  Scenario27 1 1 1 1
YA 5 ,bw|  Scenario28 1 1 1 1
Y4 5 l| Scenario29 1 1 1 1
Y sobw|  Scenario30 1 1 1 1
™\ ss,kw|  Scenario31 1 1 1 1
Y'Y 5 5kw|  Scenario32 1 1 1 1 1
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cost <- c(x1, x2, x3, x4, x5) ¢)
ca <- c(abl, ab2, ab3, ab4, ab5)
HARD <- c(acl, ac2, ac3, ac4, ac5)
TDS<- ¢(ad1, ad2, ad3, ad4, ad?)
EC<- c(ael, ae2, ac3, ac4, aed)
Co3 <- c(afl, af2, af3, af4, afs)
Hco3 <- c(agl, ag2, ag3, ag4, ag5)
CL <- c(ahl, ah2, ah3, ah4, ah5)
So4 <- c(ail, ai2, ai3, ai4, ai5)
PH <- ¢(ajl, aj2, aj3, aj4, ajs)
simplex(a = cost, Al = rbind(ca, HARD, TDS, EC,
CO3, Heo3, CL, SO4, PH),
bl =c(sl, s2, s3, s4, s5, s6, 57, s8, sa9), A2 = PH, b2
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Table2. The impact of management practices on chemical parameters of water quality

B A N S S N A SR &
A B C D E F G H I

\ gk Scenariol 417 179 372 472 0/8 858 S61 7/4  3/2
Y b Scenario? 0/9 06 2/6 0/1 09 04 566 4/9 3/6
Lo Scenario3 2/9 22 05 07 1/1 1/3 525 6/9 12
£ gy Scenariod 0 o1 0 0 0 01 515 51 18
0 55l Scenarios 2/5 17 23 38 17 1/4 554 58 1/3
Ayl Scenariot 07 18 2/8 42 0/8 0/7 38 75 3/
Y g b Scenario? 1/9 /4 1/5 0/4 1 0/9 545 5/8 7/6
Ayl Scenario8 04 03 13 01 04 02 541 5 27
4l Scenariod V7 U125 19 13 09 560 53 2/4
Vo g b Scenariol0 0/8 12 2/7 2/2 08 06 474 6/2 3/3
1 g5l Scenarioll 1/4 /71 02 04 0/5 07 520 6 6/8
VY g5l Scenariol?2 2/7 1/9 Vi 2/2 14 1/3 540 6/3 6/5
Wb Scenariol3 1/8 2 1/6  2/4 0/9 1 454 772 7/4
V8 g b Scenariol4 1/3 09 1/1 1/9 0/8 0/7 535 5/5 1/5
10 4,5l Scenariol5 0/4 0/9 Vi 2/1 0/4 0/4 449 6/3 2/4
(R P Scenariol6 1/6 1/7  2/6 4 12 1 469 6/6 22
AV g5l Scenariol7 172 0/9 1 0/3 06 06 535 5/6 5/7
VA 535w Scenariol 8 2/1 /5 18 1/5 12 1 548 5/9 5/5
V4 g5l Scenariol9 1/5 1/5 2 /7 0/9 0/8 491 6/4 6/1
AL Scenario20 1/8 /3 09 1/5 09 09 532 59 4/9
N 55l Scenario21 2 179 19 2/9 12 1/1 487 6/7 5/4
Y ol Scenario2? 1/1 08 1/6 1/3 0/8 0/6 545 5/3 2/2
Y 45l Scenario23 1/1 12 1/7 2/6 0/8 0/7 484 6/1 2
Y g5 Scenario24 0/5 0/8 1/8 1/4 0/5 0/4 488 5/8 2/8
\ P Scenario25 1/4 13 2/6 2/7 1/1 0/8 501 6/1 2/6
LR PE Scenario26 1/2 173 1/1 1/6 0/6 0/7 475 6/5 5/5
TV g5l Scenario27 1/6 /1 13 1/1 0/9 0/8 540 5/6 4/6
YAgjtw  Scenario28 1 1 1/9 2 0/8 06 505 58 2/4
Y4 5l Scenario29 1/7 1/5 2 2/2 1/1 09 507 6/3 4/9
Yo g bl Scenario30 1/1 /1 1/5 13 0/7 06 497 6/1 5/1
Y g5l Scenario31 1/5 1/4 Vi 2/2  0/8 0/9 494 6/3 4/5
Y g bl Scenario3?2 1/4 12 1/6 1/7 0/8 0/8 509 6 4/3
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Table 3. Optimal amounts allocated to each activity area management

X1=125630/5 X2=1292/763 X3=10030/5 X4=137455/6 X5=4567/09
Lot Rpte LIS 3y plul g gyl gaucs ) —Ed g
Table 4. Prioritize scenarios based on optimal management activities

V s lee Scenariol 32 4yl Scenario9 12 Wl Scenariol7 6 Y04 ,te  Scenario25 28
Y »olw  Scenario2 21 ‘*s,lw  Scenariol0 1 VAs st Scenariol8 11 Yls,le  Scenario26 25
¥ 5ol Scenario3 30 V) e Scenarioll 15 Yissle  Scenariol9 10 YVl Scenario27 29
¢ 5ol Scenario4 20 Vsl Scenariol2 14 Y'sbe  Scenario20 5 YAso L Scenario28 22
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Abstract

LP Approach to Selection of the Best Water Quality Improvement Scenarios-Case
Study: Gorganrud-River Basin, Golestan Province

A.safavian', A. salman mahini, H. mirkarimi? and A.saddodin?
Reccived: 2012/12/31  Accept: 2015/05/14

Water management and best use are among the topical issues today and for this human should reverse
and mitigate the negative trends they have caused to water quality. We have tested various water quality
improvement scenarios in this research. We selected nine water quality factors and generated an initial
set of 41 independent variables relating to landform, physical and biological plus landscape metrics of
the surrounding environment of the rivers. Regression and correlation analyses helped narrow down the
independent variables and define equations between dependent and independent variables. Five management
items were devised based on the regression relationships and expert opinions including: decreasing fractal
dimension of remnant tree patches, pasture extension onto bare land, decreasing area under agriculture
based on a special multi-criteria analysis (MCE), decreasing road density based on a pattern suggested
through least cost algorithm and increasing area under pasture management and the number of tree patches.
To balance the results of the scenarios and select the optimum one, LP approach was adopted during which
the analytical hierarchy process was applied and the 32 scenarios were analyzed through technique LP .The
best scenario was found to be the one including incress NP onto bare land and decrease of fractal dimension

of the remnant.

Keywords: Management Scenarios, MCE, Gorganrud, Best scenario.
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