-~

i) Ve e liane g b /VF o)l [emdjled Jlo 55ul 0595 o pie doliingy
$) rb gl 9 (5559La8" pgle oI "‘_;W-hs)-’ ‘\-‘&0"

35l 039 Cupte caliiingly
(Ol a5l 2355 106 )90 axlllae) s (i joltinds (LB1)1 (5515 (55lwdinge
Y . . « Y 212 ] & e
W (dailansd 97 8193 g (00 ¢ (2 )5 ST (S0 Mooxe
95 3lg oMol 85T oltils (gl sumel wi)l olis )8 gl =
(vafakhah@modares.ac.ir : Jygue 6dimng3) ¢ ywydo Cusys oSl ol pole 5 (b mlbio 0aSuiily dliwl - ¥
59 35y oMol 33T oKl ,Lokeasl — ¥

VDY i By ol WAY/A/VY 1l s g,
oY 5 ¥O i

bgus 005

ol emlS silwaing 2y ol S9290 iy oaliol @l ool 0500 Sy y3 o)) 51 eolitl guome Cupde dgvg pie 1BUR g dodile
0953l (i e )3 @Bly oS sl 09> 13 yole B0 Bl oo @lie )00 LS 5 ok drg 4 pbwd ol cuslie )l 5l (S
sl 48,5 C)g0 S0 (i g Mo £989 (BN (sl (O] 6 )8 S 5 Pl s pglite 4

o Syl el = oolaiBl ¢ g5edg i ( LS idey ¢ aoluiSB ‘u_el)f,;)a Oldllas Jolds 4250 CalfJUaa ads ! 4o :lh‘yss) 9 .3'90
Ay ael iy 5l ookl b jekaio iy i JaeSS olmeo saidil (b s (yslaen olhsle il (ylbioul § (b mlie JS o)l g (gladlais
51 odlatwl g HEC-HMS jl5-3ls 5 31 odlizl b caliseo (clav g y)lS 53 0N (ljao cpaimads g odal Candts s> ]yl (clae S 51 G del )y g
9 Ban olg (9395 Glpis 4y ()l edlatl sl il b S 5o 5 d Slaa il Guoren 43S plxl Al (295 0 ol
3 g ADBASE 5315 53 oSl s 5 odizal U oo 22y b (532 ptaby o 4 3 (o) 68 55l o (sncdpions
25 s

3 e sl )3 cnSasti oIVE & Bl 6 il | 5 b > st A ) OO glie S s o ol s bl
o ke (LSl Gl igldse Gl prren ol O (liee AVFITR 0L Sy (nl 5 4Bl el (LS )l sileae
o) S siloian 5 dx by cssles VESRYIACY & el 6l s3lodings 5 B el 55 Jb) crselee YO-ADN+Y 5l adllas 3,50 5u50]

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-30 ]

[ DOR: 20.1001.1.22516174.1400.12.24.1.8 ]

[ DOI: 10.52547/jwmr.12.24.45 |

ol 2 50l (sloylime B> (Sl (68 (s5loalare Sl g el 05> (5519w liee LOMDF ilS Sily ol g aidly  yials
ol 55T g5 53 Bl Gl mlS e UK 3] il s e culS ol GialS il ) slaisylS ol 5l 206 S Ao

)15 s e g g0 218 )3 1) 53T iy o LB oo

Mo G2l (Sl 6l (Gl 350 03 (ilodinge (b (syaly g sWdejlg

S slaws b e oyl cCanl (gilwding sla Jde 5l ooliiw!
SO by Jle b Sl 4 & diws L) b Jse
(V) 3105 0 0 o > &

) i 9290 @lie Codgdms g Cume (4938l gy L)
Ay Cupds uoto u_,.;‘;,s.ﬂa)l_g L b el DJ?Q.; )|>\9
vamass L 0,8 )5 4 (See Ojgo (i 4 pilie
Amd Feawly (g 290 el (glajlo 4y dgdote milie iy
L 2 b plie 9 (65)9liS sladoje )3 b axwgs
9 C,é)).i_lb ‘)Ad.mlj 9 )L\_,L; 9 e odlaw! 9 el.».o L~
2 Ml ez (MA) 25gn oo £989 4 Wl 4 s
ol L byl o as ccul (S5sdsS] ] S @l
Co e e Lsly pl )3 (V0) )15 45 plgsly ppdydyaog
o ey (8,5 5 5 b (53,98 JaSo ol olsie @ 35
o L dge s 4y () Ca (5jpgliS iz Jolge
STl oalaiwl b a8 cunl ool mlis o pyto doye
Iy e sld_ope 335 250 Plwe (gjlwasupe
(Y2N) aisled (i g0y

odlawl b )».70] sy » Ll g gilwdigs
4y Ly ol cledbl alobs 5 Jos (65,400 5l
S =SS oo 2940 i g Lanjls sldte olSuys 4y
38 9 lal 4 G Cae el s pte sbaby)

Aodko
055 (59 » Lngd Sl bl (gl YV ()8 lil >y
Mdne ol 5l (S0 g gy (3L OASLa b (e
o (ulle ol (b @lio o35 g aomecan ) ol o
S pdy ol a2l ool 3)90 (392 w205 BB o8 4
45 (939 29y 0 pliagl 4 gy Sy g Cunl 8BS 15
o] sla s Sl aels] aSh G iS5l L6 b &
L wlie ool 51 andl djluon g9, pligdl L 3 1) (s 0t
S 5b ol lobis 5,8 )8 oolatwl 350 uone Co e
L cded &S Gl palae s lme ol olal g dales
pilie oF o 5395 032 ol 2 Wl 0d a5 4 (e
Cpidge ol lacdo 5 bcdsd (olod adls dan (o) Kon
O ol 5l A olitel § b ol cblis claasly )
9 Alie (15555 slal cald diajls ¢ o w3 039
3 Fme odlisal ) Lol anwgs (V) cesl ol 59y Jelge
el g Loyl o by counl (9im 39290 glie
gl d (elacuwd gl ileigo iy o] (gla Jus
pY (3l sl oo hyaeln (55l > luk
2 a5 col @il b o S Giptelip (1) col
bil Jold 92,5 (o0 ploxl (o g ladhaio ¢ Joxe (lide
Liliee 0we) SIS GB5)) 5 w2l Gl (e slac B
LSS5 5l o3l Uy 20l o (g5 yabiyy ) {5)
LacSiSs ol 5l (e a8 oy g0 cilisee (e


http://fa.wikipedia.org/wiki/%D8%B3%D9%88%D8%A7%D8%AF_%DA%A9%D9%88%D9%87
http://dx.doi.org/10.52547/jwmr.12.24.45
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.1.8
http://jwmr.sanru.ac.ir/article-1-275-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-30 ]

[ DOR: 20.1001.1.22516174.1400.12.24.1.8 ]

[ DOI: 10.52547/jwmr.12.24.45 |

M (il g olsly (ot (255 o5 (S0 Sene

\ig (bl 550 0jg> 16390 adlllan) O ialS jglatods (LSlyl (6 )18 (s3loding

oy Yo 5D Ll 8 ol i) gl ol plos] 550
Vo g 0¥ ) cniSilioyed Ly sla )l o Ulg,y ljee
Oped D9 (b8 (3 )l eI L Aol )5 dlls
S iloding Baa L) Sldos (Y2 3) (pealS 5 5
29 P M pSlie (0 (iludieS jglatea o2
)_ﬁ d_gol Ay dang b Al r"’F“ %L:agl 5 ‘5)’,,7'9\ 059>
o (ol e )8 e Dh0yd Sl oS S
725 3 Ol jZol 059> 1> O LS gLt
OI).\_})'LA O“:—“" 5 C_ﬁ‘g S sy, )._DUI T W ISPEN
@y oSS iz slao )8 sl Asg> u.:l W
Sl ;39 bl > 4 g 28l n (F9Sme g (55,9l
0l ploul Glalllas § SleMbl 5 jlol 4 (awyiwd g Jol5

s Bl g g 4alllas gl

LS9 9 dlge
GRS 3,90 sk

b g zpo yioolS FADAN Colue b Llus 350l 059>
YO" FA g (Bys Jobo OF° YF LAY FA ,ldlss odgamxe
sl 0jg> slmojo 5l (So Jlod (2,0 YT YY L
3y9e ddlaie IS slad g CumBge ) JSS (V) wilge VU
9 u.:w; olos )910 L dog> Oil AR o ULM; ly adllao
s d s gla)l bowgie 5 JBlis (Sl 500 (JK>
oSl cewl Ljs mdaw 1 0 035 VIV FYO o5
sl lemam 5 yo o ADAFD 290 adlaio 43&/11., ool
390 ol mlis Al o 3,5 Bl an 3 V+/VE o] AVl
g Laaslsng, go)b il Loles ddlate 39S sl o2l
w8l glyls adlllan D50 0394500 30,5 o (ol W jlwdanin
Bl ol g2 3 p00 Sleli)] 5 gl ye 9 350 Cosboye dows
Coan Jols dses ol (Vo) Y) sl o 05yl (slod
c)’{_‘o)s st.D?_w ‘Mj)) c)'t_{})]b ch_’>c_§_J9 dL—IA}?)
N0 sy Lyl Jlels ol &S cunl 08Kus g 0SSy
pdyo ol Lol gie il e FYA 5 Y& £+ ) AVYD
931> 0dos 3 p0 &S WSl (65)9LES 5 5y9 el Slie 1
w5 Bl (lagli g M55 Jolge 5 loslys 48 5 25
0965 (Sl () md ol 5yl 5 1eBelB 0585
@ By 3l has ol ele g (o5 Y paze g
P o gue sl

Sgw Sl & iy G (oS edlatwl Ay awass
badl glaaiy S Giloals 2 51770 ) 2ibe
oy by (Sofoden ol plonl L (sl 5y
ol (oolail arwgr ywlwl g 4l Jo YV A) 24,
o bgpe slacoy 5 (e oo bl » @il
le_bauf)g) a)f)l_§ il o ‘Sbl_aad] uL_wl?m
ol 63905 lh dawgs K0 L 23l > gilwang
Ol Llle g dsls den 0 pie loldl el oS

(YY) Slors jlganl Ll b ks e cilidiss I oel cowd
5 oM )_la.'> 9 %’1—319) .)l_’>u‘ Bl uaol)l d).g)lf ul).u.su
3y sl Glaljil a8 48 S dons b’ 350l 05
055 g 22l )l Sl B 53 M Jlas 5 SUly,
ol 0351 (6595t bl s L] i ¢ o [Sis
e A (S ) (V) hSen g (g edlj b
Jel 0je> 3 (Sl lS 5 (LS Gidg Ol
bl g (LBl )8 s g0 3 85 39 o 5l (ST
Ve dgas 50 huwgio U cams slacoMw o ilais coild
sl )3 500 ¥e Uil oM 5 oy
M zgl (23 Glise 0 2oy Vo b oliiol 9 i )L.w
o5 3 b 3 (YY) gb b aalgs syl ialS e
059> ¥ 3 gy Mg 9 Slly) cupd ) (Sl o)l
Koy yn 3 &5 8,5 o 5 39m) allin S5 354]
5 AL Gllyy (s syl olise Ltaldl b 3l
9 @99 D9800 b5 g oy 4 Slas Ul oy
2l )l s 1 ol & (i 53 (W) oy Sen
Ao Jas jlodlitwl U ool (sojes i jd Gllgy
g 43l MIKE SHE 95 Jdo s WATBAL ujs
o s > llyy Ltlsdl 51 eIl g 4 38 S s
(825 50 (0) ) 5 O iy Deu cad 04yd b jusul
S5 69y Gl ) g peldl s SII gy Baa L
Sk ) 9 led Slpess &5 ) a4 (Ul
9995 Jomw ylad 53 (g5 JB e 4 i Ml
S At oS S sl (209) 2 5 dmg polate
oi9> (295 » 2Uly) bz zol (o b dally 5 (2)

1- Water balance
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Figure 1. Land use map and location of the study area in Mazandaran province and Iran
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1- Open Questionnaires

2- A Well Developed Sequential Software
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Table 1. Land uses distribution of Kasilian watershed in different soil depth classes (km?)
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Table 2. Land uses distribution of Kasilian watershed in different slope classes (km*)

5 Loy 598 S5 & (£) s
+[ADY o[+ \FA <[¥¥Y +[¥YAY . =Y
Y/AAY NARY V/O¥Y YTV . Y-
o/b-\¥ NAan) V/A¥YY Y/a. -JovsY o-A
£1- 0¥ RAVAN A7ALN \riza) ofeYY A-VY
\7An%s <INeA \IEYY y/ova . W=D

VA/SYAAY <IYYA VIEVE VV/AGQ +[+SVYAY VoY~
YO/¥F¥Y AR £I¥a Vv/ova V/EAYY Y50
Y/VAWYA R .[e5ay V00N VASAOA >50
SAOAA <[ASAA YV/FYSE FY/AYYE Y/ESAY Js
wﬂﬁ)njb@n&gwmdhw%p L.L.....S)ou\o)p @ol)ldhd;)lfﬂl)i—VJgA?
Table 3. Land uses distribution of Kasilian watershed in different slope and soil depth classes (km®)
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Table 4.The most area allocation to each land use in standard condition
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Table 5.Cost and benefit of each land use in Kasilian watershed
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Table 6. Simplex table for solving Iand use optimization problem in Kasilian watershed
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JS Lalls ) SVl Al T, Sl f‘»‘i; ol sy colus L es
(10°Rial/ha) (10°Rial/ha) (M3/5) (slalasd (;;g/i ha) ) (ha) SR
YYAY/-¥A VA A Y FY/EY FYAY/YY =N
IAARTAR ol AT AR /-0 YYSIAY Sy
VEYRN/S5F vis -I¥Y ALY V/YE YVFY/SF 33711
. - - - A%z AS/AA L)
Ya-A0/N Y - MW — Yoo SADR/A Js

_ (598 Cadgime L) (Ll sl 09> (iluingy Juo 2! I Jol @l A Jgux
Table 8. Results from the implementation of optimization model in Kasilian watershed (with legal restrictions)

oAl s oAl el ,-'5!»' = ,fS\» @:; oy ol .
Js aYLlo oslab>d oy slelaxd ol h bl
(10°Rial/ha) (10°Rial/ha) m3/s) (m3 /s ha) = (ha)

FOAN/F -IVA - IYY ¥y A¥/EY OA-AIYE J5
INARYAR ol AN AR of-¥ YYSIAY Sy
FEAY/ANY vis Y NATY /..y FAVIEY &39S

. -— - - \Ivs AS1AA L,

VESAV/ALY LATA -y — Voo SADA/A Js

Ot OBl 4 G |y 355 Comlus oyt 9w (38
5 G picgpla oty ol €5ilS 530 3 o
oiaS Ll oS oy ol gl (Y dlal)) OV L2alS Gua
odd e |y OMew Gline GBI (i (S pe ()
Oien LS (i sy 52l e (a8 S 5
OrieS 9 (e 53y Egene 53 D9 e |y O
9 (29w (lie yet 3 8L b (o ye (3] e
S JWs 4 1) (llus 350l 0jes Mow
) 52,8 il 1 am 9 IS s Wg O
Ol a5 aad o (LS A gV Jolis cleMbl 4 ool
O3 =8 e 2 e (s3lodiage Jdo sl ] am Oows
AgY Johis 5 4 jshailan ol ails Long L tals
VY & ey agl o ) AN ST O e el et

5 Ghal3dl a5 ol s ol s (b Gl U]
alS L a8l s el zolaw ool 200 B /Y ials
LT Calue o 4o s Jho 99,5 (o s g g
5 G A5 3l L5 (e (3 s (e ol
Lo aalidl 5 (e asSom aw ol 70+ BN ials
e o &) G o g A8 oa dbeg] OMas g S50 ialS
ot R ol g a8 Cpmbens 30T Cppimon )l
DM g 390 il el prdans opl 00 BT iol58l s sl

.»)Sua
Aol QLG g Bas b g pdCpwles
Je gl

5 Gl Al oy ) e oy ialS 4 s


http://dx.doi.org/10.52547/jwmr.12.24.45
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.1.8
http://jwmr.sanru.ac.ir/article-1-275-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-30 ]

[ DOR: 20.1001.1.22516174.1400.12.24.1.8 ]

[ DOI: 10.52547/jwmr.12.24.45 |

]

o=l 3 Cpmen Wledg e Slaiiiy |y @ud (paly) 3 Zbe/oY
Olallas Uy Sl sen JKis Lol ) ZYDIEY i8] suiss
ZXID Gl 8 Rl &S (g 4 3,1 (10) Sl 5 (V) oS
Slodges Slpsi i 4 |y (£ L8l 3 YD
3o g S liseo (Sl )5 (B339 plje0 (e
S 3w

2 =l emlS gilwaige &5 o ol adlllas ) s
Olie @lie ©8))0 5 O ialS 1 oM jl 0je>
Y Johs 4 dogi bl ool Liglidl 1y (i (6,087 2035w
3y90 3l 0jg> 53 il (clag )8 (5yglogm e A g
il 5 U Sl 5 by coselso YO-AB Y5 adllns
5 i s 3 L) cpgskeo VFSRY/RLY iy ol g lS
u,u_tzal_f )iJLu O—.’.l 9 Cul o.).,'_’w) u_.o'lﬂ—d)g)l_f L;)wa
S sildigg §) o sl 05 pglage i OAIDS
G5 @l L o ool sl 505kl (sl jlire 3o (o)l
boojes 2j 3l (23 iy 4 (00) (a5 IA) (LSS
TNV alil b alay 53 Sigen 5l 0g> 5 gled jisel 05>
5 o 3l 059> slais S (s ygla9— )JVZ\ VWEY
D)8 Slygen o gilotinge

M il g ols by (e (255 o5 (S0 dene

ol b oS ol il Lials (AYF/FR) Lo, agh 5 2
2 SUlyy i AV B0 (28 5 (e (YA) ylSen 5 52
oL duslie > Allo Ve 90 ¥ ) CuiSihoygd b slag)l
Gl (e (VF) (hLSen g (oM ad (S )8
=2hl )l Sl 35> M Jld 5 SUly) Mg Jailiy
Oren 9 $hygliS (ol 4 gl s g b JSia o35
= Olie (8L 1 (e V) hLSen 5 (SIS e3ljls
ool 3 o2l ) s ©pge 3 el (298 0 SV
Dy Sledon ddlaio culild
Sl LS (29w Gliae g 4Bl polald] whaw
St 5l an g B > i
ploml (6 )l8 Slyss o conl Cllas cnl sbgS A 5V gl
L oS ol odly (g9 JKin g 020 (5550l o]yl jo sy os
23 o i g )8l 33 O 9 39w plB)l g dlael &y dn gy
ol g 3 pials O rals ol gacde jI (S oS
iblS by ay s oyl cbdBl Ll 0dgy mud cuiS L
4 G K (sl ZYOIPY (aslél g md (ol 3 YA
55 400) G 3 (1) IS s o ] b
9 35gked i 5 jl (o (2l 6 ) Silodingg >

g AVee ialS U daly 5 ol ol 4 Sgenp juul 0jg>

&l

1. Abbaszadeh Tehrani, M., M. Makhdom and M. Mahdavi. 2010. The effect of land use change on
flood flow- with IT applications of remote sensing and geographical information system (Maderso
River Basin study area (National Park)), Environmental Research, 1(2): 78-90.

2. Ahmadiyan, S., H. Safaei, M. Heydari and S.T. Farzadmanes. 2004. Final report of a research project
to measure soil erosion in cultivated plots, pasture, and forest area representing the rainfed abandoned
Kasilian, Agricultural and Natural Resources Research Center of Mazandaran, Watershed Research,
Code :01-314000-0151-76-85

3. Asgharpour, M.C. 1996. Linear programming, University of Tehran Press, Fifth edition, 311 p (In
Persian).

4. Berngel, K.J. 2000. Drylands farming cultivation (principles and practices), Translated by
Rashedmohasel, M.H.V. and Kochaki, E., Academic Jihad (Branch of Mashhad University) Press, 236
pp (In Persian).

5. Bronstert, A., D. Niehoff and G. Birger. 2002. Effects of Climate and Land-use Change on Storm

Runoff Generation: Present Knowledge and Modeling Capabilities. Hydrological Processes, 16(2):

509-529.

Christopher, B. 2001. Principles and methods of environmental management, Translation by M.

Andrody, University of Tehran Press, 410 pp (In Persian).

Cohon, J.L. 1978. Multi-objective programming and planning, Academic Press, INC. (London) LTD.

333 pp.

Clark, D. 1996. The Future Urban World. Urban World/Global City, 46(5): 582

Derakhshan, S.H. 2010. Kasilian potential flooding of the catchment using GIS. Journal of

Geographical Sciences and Applied Research, 13(16): 51-61.

10. Ducourtieux, O., J.R. Laffort and S. Sacklokham. 2005. Land policy and farming practices in Laos,
Development and Change, 36(3): 499-526.

11. Ehrilich, P.R. and J.P. Holdern. 1971. Over population and the potential for ecocide in global ecology:
readings towards a rational strategy for man. Ed. (JPHoldern and PR Ehrilich), Brace Jovanovich, Inc.
New York, 64-78 pp.

12. Farajzadeh, A. and M. Fallah. 2008. Assess the impact of land use and land cover change on flood
regime Tajan River using remote sensing techniques, Geographical Journal, 64: 89-104.

13. Gholami, V., M. Bashirgonabad, M. Azodi and E. Jokar Sarhangi. 2009. Effects of land use changes in
the watershed runoff and flood risk Kasilian, Iran. Watershed Science and Engineering, 9(3): 55-57.
14. Irrigation and Reclamation Department (Agriculture Faculty in Tehran University). 1994. Watershed
management studies in Taleghan watershed, Regional Water Organization (Branch of Tehran

Province) (In Persian).

15.Jalili, Kh. 2003. Barymond watershed land use optimization to minimizing soil erosion using linear
programming, M.Sc. thesis, Watershed Management Department, Faculty of Natural Resources,
Tarbiat Modares University, 87 pp.

©ox N o


file:///E:/Vafakhah/My%20Student/Alijani/proposal3%20final1%20-%20Copy.docx%23_ENREF_13%23_ENREF_13
http://dx.doi.org/10.52547/jwmr.12.24.45
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.1.8
http://jwmr.sanru.ac.ir/article-1-275-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-30 ]

[ DOR: 20.1001.1.22516174.1400.12.24.1.8 ]

[ DOI: 10.52547/jwmr.12.24.45 |

M lailind g olsly (g (255 o5 (S0 Sene
oy (Ol 350l 059> 106390 adlllas) Mo ialS jgliaiony (L3I (6,) (glodine

16. Kalavathy, S. 2001. Operation Research, Vikas Publisher House PVT LTD, 506 pp.

17. Lorup, J.K., J.C. Refsgaard and D. Mazvimavi. 1998. Assessing the Effect of Land Use Change on
Catchment Runoff by Combined Use of Statistical Tests and Hydrological Modeling: case studies
from Zimbabwe, Journal of Hydrology, 205(3): 147-163.

18. Nikkami, D. 2002. Optimization of soil erosion Damavand watershed management. Pajouhesh va
Sazandegi, 54: 8-82.

19. Nikkami, D. 1999. Optimizing the Management of Soil Erosion using GIS, PhD dissertation,
Concordia University, Canada, 108 pp.

20. Pasha, M. 2011. Pashmany erosion and its association with some soil properties in three adjacent land
use, case study: Kasilian watershed. M.Sc. thesis. Department of Natural Resources, Sari.

21.Pasour, E.C. 1983. Land use planning: Implications of the economic calculation debate, Journal of
Librarian Studies, 7(1): 127-139.

22.Pfaff, A.S.P. and G.A. Sanchez-Azofeifa. 2004. Deforestation Pressure and Biological Reserve
Planning: a Conceptual Approach and an Illustrative Application for Costa Rica, Resource and Energy
Economics, 26(2004): 237-254.

23. Rastegar, M.E. 1992. Drylands farming cultivation, Barehmand Press, 1% Ed., 271 pp (In Persian).

24. Steuer, R.E. 1995a. The ADBASE Multiple Objective Linear Programming Package/ Multiple Criteria
Decision making, SCI-Tech, Windsor, England, 1-6 pp.

25. Sadralashrafy, M. 1992. Principles of Management and Management of Agriculture, Tehran
University press, 316 pp.

26.Shively, G. and I. Coxhead. 2004. Conducting economic policy analysis at a landscape scale:
examples from a Philippine watershed, Agriculture Ecosystem and Environment, 104(1): 159-170.

27.Tuan, C. 1989. Runoff Coefficient and Sediment in Small Watersheds under Land Use Changes in
Taiwan, In: Proceeding of International Conference on Channel Flow and Cachment Runoff.
University of Virginia: 121-129.

28.Yeo, 1.Y., S.I. Gordon and J.M. Guldmann. 2004. Optimizing patterns of land use to reduce peak
runoff flow and nonpoint source pollution with an integrated hydrological and land use model. Earth
Interactions, 8(6): 1-20.

29.Yeo, LY. and J.M. Guldmann. 2010. Global Spatial Optimization with Hydrological Systems
Simulation: Appliication to Land-use Allocation and Peak Runoff Minimization, Hydrology and Earth
System Sciences Discussions, 14(2): 325-338.

30.Yeo, LY., and J.M. Guldmann. 2006. Land-use Optimization for Controlling Peak Flow Discharge
and Nonpoint Source Water Pollution. Environment and Planning B: Planning and Design, 33(6):
903-921.


http://dx.doi.org/10.52547/jwmr.12.24.45
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.1.8
http://jwmr.sanru.ac.ir/article-1-275-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-30 ]

[ DOR: 20.1001.1.22516174.1400.12.24.1.8 ]

[ DOI: 10.52547/jwmr.12.24.45 |

Journal of Watershed Management Research, Vol. 12, No.24, Autumn and Winter 2022 .........ccceciiiiiniiiininiininiiiieniineenee 53

Land use Optimization in order to Reduce Flood (Case study: Kasilian Watershed)

Mohammad Mehdi Taghavi Gorji*, Mehdi Vafakhah? and Shabanali Gholami®

1- M.Sc. Student, Noor Branch, Islamic Azad University, Iran
2- Professor, Department of Watershed Management Engineering, Faculty of Natural Resources, Tarbiat Modares
University, Iran, (Corresponding Author: vafakhah@modares.ac.ir)
3- Assistant Professor, Noor Branch, Islamic Azad University, Iran
Received: 18 November, 2013 Accepted: 25 July, 2021

Extended Abstract

Introduction and Objective: Lack of proper management of land use in a watershed, has
negative impacts on the available resources. Land use optimization is one of the suitable
solutions for achieving a sustainable development and reducing wasted resources. The present
study was carried out in the Kasilian watershed located in the Savadkoh County to determine
the most appropriate composition of land use to reduce flood occurrence and maximize benefit.
Material and Methods: At first, all available studies including physiographic, soil
science, vegetation, hydrology, socio-economic studies from Mazandaran Regional
Water Company and Natural Resources and Watershed Management office were
collected and completed during field visits. The costs and benefit for each land uses was
obtained using a questionnaire. The amount of flood in different land uses was also
obtained using HEC-HMS software and the use of information on three rainfall events
in the years 1991-95 related to Sangdeh synoptic station and flood hydrograph of the
same events in Valikbon hydrometric station located in the watershed outlet. The slope
and soil depth maps based on land use standard as input to objective functions and constraints
land use optimization model was prepared. Multi-objective linear programming model using the
simplex method in ADBASE software was written and solved.

Results The results showed that flood amount reduced from 0.89 m®s™ before optimization to
0.74 m® s™ after land use optimization in general and this indicates 24.49% reduction in flood
amount. The benefit of different land uses in the studied watershed has also increased from
2505.102.285 million Rails per year, before land use optimization, to 14692.902 million Rails
after land use optimization, and this indicates a decrease of 58.56% of benefit of the watershed
after land use optimization according to the standard criteria.

Conclusion: The most sensitive factor is the reduction of rainfed land use and the increase of
forest land uses in the Kasilian watershed, which have the greatest impact on reducing benefit
and flood amount.

Keywords: Flood reduction, Kasilian watershed, Land use, Linear programming, Optimization
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