FY-S) ATAA 5L (FB) ¥: A e ole b Gla ey
http://magazine.hormozgan.ac.ir

(WS T 0] 5 153 ) 30 anlllas )

CJJ/:J//{J oLl b GL’J (oSl ‘L;J/J):.ayrwwj/»)[a S s el :*d‘ww\.& S g
5 g ol s e plin ot Ll 3 Glolugg 5 ST e
5 O oK ¢ e plin oty il 1 0 lCaniim (Shgadkew

C/_(:J/jgfa@/) (L;J‘J}ML;JJLU’}@,L;&A 0lSCiils slewl 3 Sl hf)).] M‘
ORI IYE 2y )6 VFRAIN+ /o8 20l 15 du ,b) s apsty b

o4

33 ol lad 3 ,Sas (Budiod () )3 WGl 0 el Bl & 5 S y3 gy 2 Sl sk T8 (9l )
) ol e o o Cmslodd o3 y) i 31o a5 Julow s3liaidl 5 S5 95 b O g Olil j3 S 50T 6 5>
07 Shlons b (g 300y 5 I8 50 T (235 31 5 2,57 51 WWAA Jlu sl 1 (Ol ok ) a5 o slaas 5o
- a0 5,59, L (el i 3Ll gl )l e ool 0 Cpeasd Waas () O350 )3 00k 0 053 gy
S L)) 5§ 35 o T4 o 40 09 e oyl 53 tmloda] s 4 OT S @) 5 5 0okl ploxl oty 1
L ol S 5wl 05 03 (Mol ladk Loy 31 457 s o DL 0ueT Cusd 4 ol L Cuslonkds ot (>0
S 13l 4 dly YIVAAL b ol 55 Mol Gl () IS i ilo a3 il gy 3l 5 VFAVAY U S
a2 by b I3l A sy sl o e YN Ll T s e (s 1 g ol IS e b
Gl e F10 6L (o) o 6L 51 G501 b o Sllas adlais 53 a3 3 - ook 1 jlne il 8
GRS (T g Kty G5l 51 ol Slanks 55 o ol 4y 4058 (i 51 Ul o) 51 ke bl o0
Sladew 51 S 1l &5 3945 53 5 F10 L1 L (2Ol lack 53 (g gy 5l ST iz 5 gl 53 bl (o0
a3 Ly (Jllae sadlate )3 (g gy b IS 4S5 5 g0 pastie el i sl jn S g1 (SN
U S Sl o g 53 (Mol @l 313 3w 353 63T ol Y3 51 (K oS conlad § &y 30 VY
P8 53 b o Caws & 5 kdloon YU sl T 33 (03w 5 IS a0 50 o7 (3 FF) ol e 1/
L il (i 51 aca5a g e F0 LE,51L Sl ool Gl & das 0 LS 35 >l Gk § 5
Ay Oy e g s |y (i e a3 Ol jme (a8 0l J RS o gy 5 5 8 131 4 i 3a Ly 1YESAS
b 53 5 oy Ko ool lacks ¢ Jilda 53 il o g gy Sb S Sl 03 5 p a5 (2 4o
Slaces 51655 0l 53 (3m0y 3l SRS A58 9 3513 1y (o Fle a5 Olsee o VL 5 %0 /0 9 S slag )
D S a5a gy 50 (g1 ke slaasl 53 03l § 5 bl dad e OLE S ) bl oa Vb jlews (0!
St S BL o aas )3 (g gy Jb IS 0338 Sy g0 53 5y ) 31 il el g 5 BB ST gy
oy 6l 15 oh S L1 e ) 3l Sl QU &y S Aty L) b (] Sk 31 658

S5l 4z o o

) = i3 38 (] s ¢ gy S iy OB (1 15T O

sh.abbasi@ut.ac.ir  :Jghwws saduus b
Y


http://magazine.hormozgan.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A8%D8%B2%D8%B1%DA%AF+%D8%AD%D8%AF%D8%A7%D8%AF
http://magazine.hormozgan.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A8%D8%B2%D8%B1%DA%AF+%D8%AD%D8%AF%D8%A7%D8%AF

o PN Glad L Sy e GG ob))) OHKen 5 Gl ouls

Aodde —\

Baas o8 (ooamen oo slapb S ) 3 00 e 5P Jlo s Ol s S cblim el
ce sl 18l 5 L s e ol b d S Baa by (S5 5 (5le) (SOKG Slles Jals
Sl s sl o e S| S ol slaae (Ahmadi et al, 2004) culods || 5 a5 BT 51 56
ol 03 sy JUl 20 5 (635l (glacas SRl el 5 e SIS (ST il s J S
9y o= sl (Pal et al, 2018) 515 S 2 basltsg, o pguy LU (288 4 5 (Lietal, 2017) ol s
e Bliosl oy 5 543 s 3 e Gl 53 sy 5 iald S s T 3l n 8 s
2 ol s el T g 553 s € o I b il Coeal Sl s ddols s opl sl o
—odle Lasinl T (gl JUasl 3,00 Colual & S, (g5 5 (Dol sladn 5T Ole U1 (bl 51 o b
.(Pal et al, 2018) <!

clresls bas ol cul &jle L s 5l s (Najafinejad, 1992) ol Solatunw Jos S ¢ 5L 5
)—<i>OJLé4—efJ¢5“J-«95Ls):?mﬁw”%M'ﬁ@ﬁw‘w‘fw%\e@f‘{ébw‘ﬂe@h
2 5b g ol Jos gasln ot LSJ‘f("‘M LT 8 55 oS ol glaesls 03,57 Cuns @ ¢ b3l 5 Baa
Sl s o) 03 e ame 5 230 5 s dir s lasd) o s an T8 G T e Sy e 5 el L)
05 5 0ded e Ol 5 O3l ey «allyn s 50 el S50 5 ol 555 -(Sadoddin et al, 2017)
A el o e e S8 an

5 T Ol 5 Olls o gy o Sl oulyod & Sl s il b5l slapb L3l Ol 5,57
Sl ) 5 Cad b oS Cslodds el wons cnl s (o2h 5 Dlidy USG9y opl 5l ten sy a5 B ST
«(v\v) Roghani asbe sla gasss o ol s (Gitau, 2003) ujfdgb. &M WV O3 Lilsl 4 59 50
9 us=aS = 5 (2019) OLSa 5 Heshmati «(2018) oK 5 Teimurian «(v-r) o, 5 Dabiri
Polyakov , Nichols «(v-1v) ol,L_Sea 5 Guyassa «(¥+1Y) Ol,L_Sea 4 Kaini «:5) 0l,L_Sea 5 Arabi
o siS l g 03 (1) OLKaa 5 Cucchiaro 5 (v+14) 0L, Kea 5 Tang «(v+12) O, Kaa YUan «(y:14)
ecibin e s 55 Laeds iy ol ST sl eas el uslie ity y (oMl glade s Shee S
.(Zare Garizi, 2016 & Giri etal, 2014) a2l o O glaw by L3I Sa, 9 FLb (o5 ¢ Sl

Os et 2B atls b & Gl atn ST iy I 5T Bl bl el e ol ool Sl

S sl aalls Lo 58 e el 55 3 Gl ST oL g5 ol 25 oS oIl gy M5 alS
&l a3 J_ﬁ 55 ool b .(Najafinejad, 1992) uS™ o Lasin | Slles S gl 5l 26 &l 3|
ol G Il ) (S ABl lslies 15 o et plosil (sla ) 585 43S I s bl anTd s Sliles

0l d_/.-w LSL—Q“"’.’.J"L Lsil-)l{ ‘J:"’T°J)"‘-§:’.ch‘”.)" (BMPS)Y&JQ‘M QL:L«».G R u\;ﬁb‘ 9 ooR P

! Impact Assessment
2 Best Management Practices

ff



FR-S) AFAA 50 (FB) ¥ 4 e bl B sl tagy

o d 9 o ga3a oy a oL &S SLl ey cpl vl Slles sl 51 WSt 5 s 4 O 6l 0
o g a sy S e U s 4 sl oo s o Sy 5 ol B S Gl L
o3y (355 g0 o geemn 13 5T S b s Tenl o wsa e ) sl o st i ay e Lo
— 4y Jbs 5l .(Zanou et al, 2003) ¢l Cenl b jlay S Jla gl by dls o s, saS ol
53 cagad (gl tlod b olin il o 4y O e g gy Jel (8L (ol alie 55050 s (CEA) (i 51
«(Yang, 2011) T s 55 «(MacLeod et al, 2010) gl a8 lesl 2alS | by o Slidss
o 4 «(Helm and Hepburn, 2012) . ; & 5l bl (Dawson et al, 2011) M ¢85 5! L;):f}lg-
5,555 2o «(Comello et al, 2014) OT claoasNT 2alS 5 T <oaS 554 (TOth et al, 2013) wa
GRS sl (s Slles o e Sl 5 (Boerema et al, 2018) s ST Dot b (ST 2 e
ol 5 ol b Canlodd oslimal 25w 1= e s 5 (Wang et al, 2019) ¢,5leS” glabis 2 Ss 4T
333 0m) > I3 058 oS Sy 5 Ll (clsin ool 3508 wslety  Ciomd s )Son L5 & B
e 63,805 8Ll (s cnl 3l a5yl SlCwledss s 08T B ola 5T Slee b3l 5,00
b e o e o Mol Gl ol s 4 b Sl (ols T Sles (sl b5l e
5058 bl glals gl T 31y s Slos s 0,8 o 53 1 OLgl s o el (ols 5T Sllas
Il s g 55 5 P e pl oM Bl (6050 5ES T laejs o e ol Cind
dalss 2 pde sl T (Il s (655 B deT op 5 e 4 O ie Dbl 5 g b IS o
L Ol g5 Ol 55 Ol s eV s Bl LS 50l 05 s b ol 5 Shes andlas ol 5 gy cpl Sl scils
el s gn (Mol slase 51l (ool (g lin 5 b5l oo 5 JS D) @ (2o ST w5 5805,

anfllas 5 g0 gadloin - ¥
£ g a3 YD 9 (B Job aids F) 5 a5 0) U adds v 5 a0V oldlar Olamis b aS 5T o)
o) 5 (Sodgdoms )3 5 Sl Wl Ol el Oliw gd 9 Olgd Ol s« JUs (5 0 423300 9 4> 5 Y0 U 4z ds
Gy )3 o5 (O 52) LT ool 5 487 T 035l ool eal T 55 (0 JK2) 505 13 Ol e T
SV L e sl e e OT gLl ST 5 o vaae OT plisl Bl Usn aAts 8™ 5T o)

AL ek SYVA Olﬂq&&f;:\ﬂ&a—b caalal  wlillsa o@lmﬂfﬁjbb”ojy B

! Cost-Effectiveness Analysis
2 Cost-Benefit Analysis

)



v I Glad Lo Sl S b)) O)en 5 Slker oule

5 H
2075000

2075000

B7T2000

3070000

g \, L'~ | agend -§
4 [ ot i i Kon's wateeshed

—— wil Stroam
1:75,000 ® %l o ChockDam
Kilometees Sy i Bioiogic Operation
o 05 1 2 g
T T r T r T T
51°350°E 51"380E S13T0E 51"380°E 51°300E 51°800E 51°41¢ E

.C}T)bOJ.CZ‘J,?‘gs)\bk:'q"_uwwéyjuu{};'q"_o}yj‘@w:\ Js.w

9y 93T
o Oy he el 9 A0S 3T o5e a2Vl i LI s gl s 3w e g anT

il 5 Jle Jals (Sl a6 55 Wl o a5 (p S e

o) sl Olasin -
PN HNE G AU I N PG CHP VIPIE S LGP AR UK SO LI W RIS
Sl Ug.g.i chsjl (§0d 94> ) @3&,& L;Uh.)w: Q.g“ Cawlods J\:;.g‘l -L{J.;;UT 0 )= 3 ngb};'qT C)\?Lo&

el sp s 18T ST s 0o 1 Sl n S s i 5 e gy s 90 gL 5 0l L3

(Y Jod>) Cslesls

WS 5l 0 g ccitlie S5 claog S 53 ol slade S0 s 1) Jadr

v > fla f v oY Y/ Y \/o \ o B

\/8Y AN YO VY Y/EE VIRY A YSIAY  YAAT O YV/AQ 65\3\} RS

o) Gladw 4y s - o
& /. 0~ - .'-'.. . -
cl.w oJL}lJ.SJ)’;}A LSLQLJ’:'JU{J‘ cJSJ::u‘ 5))>J_3 LSJ"’}:’?‘ ul.:l.g.cjl S U'i‘ &‘ﬁl %JAU'J&"" LS‘J’.
LS“".’.JA ‘.ubm»JJ)lS @b.a &l Ls‘ﬁu‘““"""“:‘ 05wl &W‘ LSLAJ“" LS‘)"‘ dl.ﬁ)@.b}))ﬂ db.g_? db‘wlé

Sl 1A J b b 5 ol sloasty o aly doly slay Cosgd bl Slbes 65 ol ol

¥5



FR-S) AFAA 50 (FB) ¥ 4 e bl B sl tagy

lir oy a8l J5b 4 5 ol 8 (5438 e AS alona WA Ul (lin Ly 5 e 555 a5 sl

@b 9y 2 PNl Gl i -0

'w\w&gL;l{jJJ..&.Z.‘QJL}).}))LSB}»JJ[{J;&{J)@M‘&L&MM}‘

LPVIT gL tpt L
uj’ﬁ.)l‘—fu')‘—”"&il%J>°m°x55?}“)v»|&l‘@w‘du’\“jl‘gf.)‘ﬁgi"‘f;‘obfr‘Q:r::":dbf
Sl a5 T oy > 3 sgmse (Mol (i Slasin shie s .ab 4le (1972) Nakhjavani

A w‘au f‘)‘\»ﬂl 6L&M QJN 0> ol oﬁé'b O g r>=>- «(f) 6424‘) J\ ozl b B W L;);eju}l dl.k:,o
h? h h
V—m(3L+;+E) f gabal,

J\_>-W_JJJPI c(M)JrM)@\ﬁT%:P 4(,2»)4..«-43.&»&@)"‘] c(%&f“ﬁ)g}.ﬂjr&:VcQijd.{
rM)M‘yT%oJL{wB 4(.)..;):r..k..p)M‘ﬁTQ«b@JLﬁf%t(IéM‘ﬁTUbﬁ:L&M)Af.&..ﬂ)@]ﬁ—“
4él_xJUzAL;4_E.h;AJJQL.gyjwWij&ﬁ;ﬁjbl{(oﬁoxss%)y)rgu-dxdj\m.wl(wjb

i s (F) Oos 4 S st ol b Dlgs o2

& i)
s> 3 359 O\ L;lﬁuéaslf;)&;»giﬁq;l@a\gc&yjjb ngJ)gL;-W\L;LmudL{gi;ﬁq;l

..uT Cewd @ .L.f);;uT

i S Ay gp s - O
a0 ey 5 Gl b S Eon s b el s ST w e 5 S, b ealal L5l iasn cnl o
Lr-:jj4_3)M‘&J)(W@Q}m}d/&{j;{@)%)Th&}d‘ﬁ‘Joﬁd)@@'}ﬁblj)ﬁ&bgg
(ol 3) T 05 (S ol gamlie bl ansa s Sl Ogpme (o Sl e oS
Jelos T s e 5.8 5 5l Slles ol b Sliles clal Do Ll o d(Ulsy 5 oosms
L—z -b—:fw Do pasda (Ban 4 O gl YL i Sl s S s b Gl Ol sk 4 il
JJ._(M‘JLEJ‘JJJAJJ@MQ@JL;‘J)bQuA&&Lgﬂ\.‘.:@adbu‘ﬁLf‘dliJJlséij‘Jloble

58 0k 25 Sose 4 Ol | 3wy e oS OT sl e Sl C oy il SLE S

\A4



v el lade i Slas e SIS oL O, Ken 5 gl wle

0 bl
ce=%
E
& skl
E

EC =—
C

53 adaly 53 ol sl il 53 ol T sa oy 31 s EC 5 i 31— aysa oos CE OT o o
D g0 ) s e 2alS amly K Gl U pY sansn Gl e anss Cond 8L o T o o520
Sl sa dsly S gl s 1y Coda i 2alS jlads s 4 51 s oS Jls s tdas o LS ((gsms
sl i s aS s aaly Saig 9 e a4 U e lofs s« wlul med L (Zanou et al, 2003) was
HEL Bl 6 S omly e o (s T YL s Sl a e ey
4y 58 s b (g Jb L OT (5 31 Slin s 5 0dd Lzl Slles 4y 50 (gamlons 5l dm 293 ol 0o
o Pl e SSE w5 (S O 4 Dlles (s 31w (25 S1) edd S g b G &
Jb o s as o dse 3l sl el ST ge 5 o5 a4 sa JU caddllas cpl 3 OT sl o8 el s

il aa by e bl d ST e

() badly -

o) Gladw 4y ja -

Sl Sl IS a8 Ol Ol b e ol sl 1S Sl e sl ST bl s
L Clos g Jby Osds 830 390> 3 Olain e Jgb 3 T and 9 WA Jl 3 487 55T o) Lo (Dol
a5 54l Ol Lo cngd wlal g 5 WA o lw 5 Dol clade Slasl a5 05 S Jab
Js sulbs FVA Ll a8 55T 63 53 WA dle s (oMol o Sl (m ) Sl ga 58 928

IERVINTA e

@3 2 IS el sl il
S g Sl Ly oS a8 AT 05 3 055 ke e Jsb s (SOl e renS 250 )
s (lod gy gy b 5 VAT Ll edel s 4 T 05,87 59 5 (Dol slad U5 53 ol il
25 e S (68 o VA Jla 1y (e b 5 WWWAY 5 515 T o5 ol s (Sl sl ¢ s
am by a3 AP e b o ST VL ST s r O e ] o S GG 5 Sl eeT s
53 35 gn Il Gl 1 5103l A g el osdle (1 JSE) Clony e ks gl Vol
o33Vl o3l TA (el 31 g garmn blazls (Ao +IA50) 0 80a Slade 51 5V (o 31 S T o5

- .z .
los sy 53wl ojsm pl g5 Cguy L 5,8 S

! Cost- Effectiveness Ratio
2 Effectiveness-Cost Ratio

FA



FR-S) AFAA 50 (FB) ¥ 4 e bl B sl tagy

[
8]
I
-
I
B
4}
o
-]
o)

[
o
I

sl 0y 43 il wayd

o N B Oo®
1 |
]
o —
;|
L
=
2
T
o
—
=
)
:I
=1
=
=
—
T
==
= |
—1

— = [1p] L= ] o8] == (1] [=p] =— [ (48] [=y] (=8 ] ) [ (1] (=] L =
~— — L3t} oy =T =T o o = = L] (=31 o = -] — Lt}
— = =

-

a)LuJlea.uJ

WS 5T 052 53 SKSE @ g3y 3k FS 33 (P sl oy Y IS
(A2l 0 (F) Ko 53 (o) s OIS O jme Lo ylad)

5 - i ko

— il s s Sl e ST 5T oj e 3 semae (el e i ST 5 4 sa O0d asiae b
i, MWA Ul S 5T 05m s oSkl gl o 5o a3 5 S0le onlodd alons LT a3
e 31 (g ol ir38 = (31 080k ol oy sdlos S ST s b o G )l
0 Jb IS 68 ams r O s ) Bl r wa b Ul @ (gms Jb 5 e 5 (gl T
15 s 5 Sl IS Kl sl ol gm sl b eclan S Sppo oV caya b Ol g s ojem o
> Shos samlin 0BGl 055 Wl 5 5585 sl sl Ghasdy cnl 3 3k edyT s o (sl (2lios
5 iAo s (ol d g o e 4 O e DLl 5 BT s 5 e e (Sl sl
S5 4 T SIS o g odd 0,55 Oy Sl 4S5 L (SNl la SIS e e i ]
i is S a e S a2l Culedd S (1) S8 s an e o iy Sl gods alis oS AS al
ol o5ls OLES (F) K8 s 5 Dol

¥4



o PN Glad L Sy e GG ob))) OHKen 5 Gl ouls

3, 0.0000100 - 1 3 5
‘ 0.0000090 | — A 2 —— f 6
—_— Fil ——
.‘i, 0.0000080 - g
T r—lﬁ 7
3 0.0000070 ——
= 3 0.0000060 -
i 3
Y } 0.0000050
J 0.0000040 -
-2
3 0.0000030
il 0.0000020 -
_—
v g A0 AL
D-DDDDDDD TTTTTITTITTTITITTITIT I I TTITITTITITITTIOTTT IIIIIIIIIIII I|IIIIIIIII|I|I|IIIIIII|I|III|I TTTTTTITITTITIT III|I|I|III|IIIIIIIIIIIIIIII|IIIII|II|IIIIIIIII|I
— 0 4 w 4 w 4 Ww - Ww 4 W 4 W - W 4w - w = W0 - o -
JUES I T PO
A8 5ol 0 g 4o Ll JIKe sla s go 43 (ol Sladu dy G - oo 1Y S
(il e (F) UK 55 (ol dw 0K 2 yne baoylais)
BIUNIRNE RYISRRRR Wl L a8 T ejem s ausa o ol s s code] Gz 4 mls el

S sash esle cl 0 s el e Kl b Gl ae K b anse Jbu K Gl 4 s
R RVARRRE AV Slacie b 55 an 5o o dse 51 lade a8 s il o b 0AeVEY Jlade b il 50 sw UL o5
e Rt S UB LI I P ijlli@}.ﬁlf ol e K by ansa Jby Sl e b
G iy 3 ase S STy sl e Bl U, AR Slie b g b ST is Sl a e
ol asia (8) IS8 5 &S 1 aw 4l s edd Bls Ol b aas s Ol 55 a8 5T o) s >l
053 3 Cooed ] 53 sy U S asa s Sle gl 1y sl 8 Ol o meS -
G &5 55h o pasia 35 (M) IS8 @ ar g Lol Mol de & cl placend il 5l mS S T
35 e b ST o 1 Ll i e 3 s e Db GBS cp it b ) 3 0 Sl e

laals 1S 5T 69 )



FR-S) AFAA 50 (FB) ¥ 4 sl Sale B sla e

553000 554000 555000 556000 557000 558000 559000 560000 561000 562000,
Z (] 1 1 1 1 1 1 1 L 1 g
g B
o -3
w) [ag]
LR
By
(=]
z 2
= =
in S
LR @
iy
o
Z =
= =
=3 =]
g - =
-+
& )
Lar]
z =
o S
= - - &
e &
@ a
z
2 =
[ye] -
g )
£ 2
z
S g
@] S
S &
o
=
g
e 2
L'el =
& - S
w
£ PN
Larl
z
s
a8 e
£ L 5
=
(=)
; L]
=
&
3
W 2
£ L5
-
z a
s
s J
g‘ =
“ S
-
z &
= [as}
& ]
=)
LR
w) (=]
(] (=)
-2
z X
S &
2
ER
u)
il >
=
z -7
3 g
;% ].MIJ
g 1 a e .
LS pul ojer pluil-augs || 2
Z L =
s — s 03z @ 3L LS <
Al o
-+
:'”q ® ‘5;55....4 ailvg @ ol
. =
z O huwgio S
= B
§ i 1:50,000 ° ~ &
w I .
| e ———————— OpS s
0 0.5 1 2 3
L) ) L] ) 1 1 ) L] 1 ) ) ) I
51035'0"E 51936'0"E 51°37'0"E 51°38'0"E 51°39'0"E 51°40'0"E 51°41'0"E

WS 5T 05 53 (el ok (0o ST g gm0y )b 5SS 131 4 A3 J) (oo i a GG 1S 0F IS

)|



o PN Glad L Sy e GG ob))) OHKen 5 Gl ouls

S e iy 5 53 e 5 S S L b (Ml sl s &S das g DL eaT s 4

U el sl gl 2ol 580 L rrmen 3L ¢r:—<"l:-" e 5l S (g g 0l JmST s sa o s S
b el LT s o 2 31 b (o5l ¢ 5 3,5 55 Opm) Slllhe sailaa s e 1 ¢!
bl am odd IS g Sb 0 Sl ey e o (s ST Ol o VG el ol s (0 JSE)
Gl Cale i s a2 110 gLl Sl ol 20 910 g1 L (Sl e 4 Glate ey o U
Al ol a1 s e dgT Slasl slawy sa G158 5 Y s K S5l Sl 1 SNl
BL G ITARRERN NY) 2l Gl e Gl b (ol lan 4 wsa o s Sl e o 58 s nl b
2 T GUIs el ol Slisl s 0ad ples ga 5 035 Yo 35 b (b La bl @ 0ad J 287 (o5
(5 JS2) 5l Sl galaly (Mol e gLl b a e o i S Bas Sl 4 Al by e b DS

Ml VL Jlie 55 0T wsa o (2o 31 (e £18 g1 B) (Sl o gl Gl b o sb

0.000006000 -

s

0.000005000 -

SN

Ly
B

0.000004000 -

E
R

s

0.000003000 -

0%

-+

P

T

0.000002000 -

0.000001000 -

=]

agsp JU, @ gy ,b oF —d iR Sy

ok
o

0.000000000 el

2.5 3 3.5 4 4.5 5 7
m — Mol s g5

[EEy

WS el 0) s 45 ke Sy 09,5 b ol sladke 4 ja- s 5110 K

oY



FR-S) AFAA 50 (FB) ¥ 4 e Sl S sla e

0.000008000

0.000007000 - y = 1E-06x08732
R*=0.71

0.000006000 -
0.000005000 -
0.000004000 -
0.000003000 -

0.000002000 -

0.000001000 -

W3d Jbj & 9w )b O ek ja S S

0.000000000 \ \ \ \ \ \ \ \
0 1 2 3 4 5 6 7 8

m — Mol s g5

A8 5T o) 30 T pU 1L (g smy 3k U8 55 (Mol Sladt 4y 38 - (o i1 G sy 18 JSS

KGR 0 b IS o T min GUls Giady (Dol slade 5YL e - i 31 (Lol s

Sl & im0 Db 5 VIA L ol Sl et 3 SVl de oS e o Ul 4 edd ST syl
Sl b G5l (Sl e g b 08 e b OT Blas o8 el Ml e oS e
( JS8) e i gl (3 5 Ko ool sy g U TN laie b OT 8 5 505 3o
IS s ol olEe w5 Canladly (g 2iy (Rl 55 O b b wosle gl 2181 L (@w‘ Sls Lo

J"L»’.LSA i lsel el = d=lg o gl aedd

2 50 -
s 45 - %
N
S 40 - :
)‘
y{ 35
3,3
2% 30
¥ £
=5 20

-t
2% s
—3" 10 -

<=1 15 2 2.5 3 35 4 45 5 7
m — Mol s g5

A8 e o) g 55 Cgliie (ol Slad 53 03l e g 2 131 4 ol IS g sy 4L o Y S

oY



o PN Glad L Sy e GG ob))) OHKen 5 Gl ouls

Al a4 s J ST g g UL uv"-bf A s b Glles il 55 (s, Jb J ST gan e
.(/\ ng) S| @\j 64.19.3|J gﬁl Oyl @ oyl =

2500000 -+ y = 4E+06x0-842
;‘ o R?=0.9121
—i 2000000 -
! 1500000 -
P}
R e
£ 3
3 3 1000000 -
e
o)
o 500000 -
-~
-~
3,
.5 O T T T T 1

0 10 20 30 40 50
M3.M-3 -5 lw woe saly 2 (5151 4 00 J S wgw) )b o

OT d 8w 3o 5 (PSeo) Sladk 3 0 S 5y 5k o5 o sy A JS

Gl Sl S ey gl L (ol gk s g5 L JS g 5n ol s 2 bl
L al sl o gy 0L IS aoly a e Sllllas guilane )3 cigad gl 1ol S5 Ss!
a3 4 a cpl Oleg e 3 Lol ilos g Jb YYOUVE Olss 4 AFA o e liw e gl
S sS ol ot 5 gs U IS ansa b a8 conl JU, YEFYYE sau= 5 e /0 gl b ol
0 3l Gy e Kl M (gl s T wa JKs Sl sl (slidimdae 6 sl
L SWlae gadbin 55 gsmy Jb dmS a8 558 0 Gasia wlal s Sl e F/0 gl b (ol o
Vol gosgte s Dol s (b slas s 0T ol bYs 51 (K 65 w8 g oYU se s
5L YU Sl T o5 (g Jb J ST gan s oS (Aops £F) Sl V0 b
315 OT (ot 31— a3m  (63b5 S LT 55 e g5 ¢ Dol (slas O5n b 5 6l s 05dke
ot st S5l S sl Slal g 3a 5l A e 5 Ko oMol i Sliml ga (3 JK8)
Lom o Gl 3 5 Koo Mol (b sl o = a0 51 s clag il 5o w38 — (oo 31 e
5 K ol ot 8 s r 0L staT s 4y 5 Celazls 2l L, D bl s
o N o il & s JU YASEERR) sls | s Sl an s Olse VL e S gl b (S
Yo by (Aol G SR ABLRET L J S 4 5a «@ls o OA bl g gl = dgus) (e d 8
&35 8 EE L G 5 s K ol sl e S gl b sl (Dol o sl
oz 43 ol S sy b o5 K sl 4 au e UL Varsav g VATaAY (Y14sTVA S| PEPIIET S VRN )

¢ 3 .-
ubd’)‘”)deJ:“{“‘iJ’h‘u‘:i)i'M&u“b)’JéuUL"JlC)‘u"Ul"""JJu"J‘éﬂfgs"’)‘)stl'@%L’fJJ

N g



FR-S) AFAA 50 (FB) ¥ 4 e bl B sl tagy

Ly ol il wage e 10 bl b sl (ool slon bl s ans o (581 g 5 LG Ol
o Oy de g an s |y o Sl a5 Ole o 2eS el JmST psm UL 58 il 4 e L e
i o3l g5 opl Sl an (0 Dbl Sy ) ABL r e Sl DS Gl oSl £ 5 0 S 5 (n e
oy me i 1l M s K (3l glai 5 $10 il S 5 Ko 15755 4 Sl Ol
4 Oy e pywy £33 (g0, U3 s Ok OF A il e ause JLo N ATVI0 5 WA (E ST e b o S
JB b e a5 o3l g5 Dbl s 0 OLES s pl (Y i) 5,8 o A esl o S

il Sllle gadbie > (e il sl glaialy Wl e 5 305 g Db IS e s e

4. 5000000 -
3:
1 4000000 -
5
i 3000000 -
5 2000000 | [F
% 31000000 -
’?{; O 7 B W 5 ) [ ﬁ g R ﬁ ﬂ £ 1
: T R T R R R R A N I
X 1d 34 134384333 %%44d4d
i ’33ﬁ1"¥ﬁ‘3\?~?‘5%%—§;}"};$33
{ SES SRS RN EEE RN,
v 2 ; 0 . . . ; ) ?
1 SRS AR ER AR R
24 o A A 2
A I T T S
3 3~ < < 9 g
; T
G SR 4,
3

&S 5T 05 52 53 Lo gaw,\sue,,f,:@wwum@}s\ sy 1o i i IS

IAYA



v el lade i Slas e SIS oL O, Ken 5 gl wle

FWls sadlato 33 g gy b J S )3 (ol s 5 o 4 0 4y O g e i 1Y g

@S g5y 3k \3’
N g e WA A A elilaedd \i’
] . 3 ) o
——g o)\.wr.‘gu?-k?\} Y} fw\u\.»&y \E—
I | bl ansadh, | Gl e g ok 5
ton.m3 m
@ Ok o < a5a db,
1% Y1asYVA VRETES v Y/¥s \ s S gl b 050 (Sl A \
VA YAAFEF4 e Ys Y/rr Vo e Sl s K Sl | Y
\o ViAsAy VTR LD v/+a \/a 2V b e Sl v
\s VAT B0F e AY \S/av Vo | N il e s K Mol ae |
BV 5l G g1 G5l Sl
1 Yayres eeerEy WV Y/ 5
=
ém}&wﬁjjb&ﬁlffwlh
v YVAS\§ VERERRL N \E/VS Y/o s
S e BVl Gy g1
S ote gl e s Ko (PNl
Ve ALY ey \$/oy Y/Y v
S aw 510
f YEo. VRRREE £oY \E /st ¥/0 s sl L 05l Dol a A
bt s Ko 55554 056 oMol
\e YeAYaY e YAY /AT £ 4
A A t‘.&j‘)l
\Y BYYFEY VERETRELYN \W/AV £/0 e sl Sy Ko SNl \.
LéW}&u&f}de}aggw1M
s YFa.£4 VERERRE 1) \E/Ys Y/o X
S Y CLE)l
LéW}&u&f}de}aggw1M
A ¥+ AYA VRN a1} TS Y/o \Y
S Y CLE)l
=
Sy K 25,4 S oMol
5 YErauA RRERRYNY YY/AA £ v
el CUU“J' L
\ S eeevad Yf/04 £/0 a8 gl b 0 Sl \f
LéW}&u&f}de}aggw1M
Y VAP AN RRERRYN 29 YY/o¥ £/0 \8
e f0 CLE)l
\Y BYFS A VERETRATY W/ £o |t plilh e s K Sl aw | 08
4 FYFF VESTRN XY YA/+Y I S AT PP RE P W R BN
v Vafvia VERERRYNT £5/V§ Vo e il g s K (Mol | A

6 S A 5 Lo 0
sl OT CwsWb 50T 059 S 5 oS 3 e sl Olasein il Mol gbde i 3
o3 S Sl S S AT 05 3 s (Mol Glade o3 AY sde i Sl sy ol b il
) a ool 5l il e 53 5 S i) L (Sl (gl Dbl T (ol s o o

_qp‘wwbpdusgdwkjﬁjl_@'p%&AJ&))\{J\fMTo)?J:oJ&&\»l

b#



FR-S) AFAA 50 (FB) ¥ 4 e bl B sl tagy

o) 53 s e IS K Sle w sl Y SWlae a3 g e (ool lai (g 28]
A AT s 53 ot il S glaie 3] o 35 Sl b5 ¢ el € g Yl (s 0y e
A2 Vb Sl (PNl i Sl 5 onl 53 (g5 UL JS amz ol J13 eV a By (ol gosgdoms )3
o gl L) 5 ps (p S o @ Dahe 5 o S &S da o O el s & B ccpl s 0sdle
e 208 ey Sy DS a5n el s il i 0 Ll b S5l (Sl slase ¢ Sl
a3 ol i gy i Sl (B e e (2l s 4 el as ol Sl e sl
il e 110 55l S Ol i & S sy Sl Al a8 s g 2l (oSl slai
Wl e 3l e U gy 5L JST el s (Bl e s Ol aas o O mB ol b o0
oY sasa 5 OT (IS (g 03 (Ao 3] Galil b ams s 5 aas (1580 1) edd O o slawy s LK
Al 2l s b sy e S (ol

65 0 S5 T iz (sl o Cal Condly o) Kl 528 5T o s 55 B,
53 LT Sleslial 5 ods oslial sla,Kal, &pb g Cand bli cstlis 55 8 ol cansY sl 5L bl
Oy ot 53 (g3 Db S SERSSTIEE S e Ol R A oo T (a3 0l
S Sl 4y o ) 208 s 30 5 e B g g LI L (SOl a5 (g naS sl Sl
Wl dals ol e 4 S S (ol e (635

&I o -5
S8, ) ol 3l sedoat ol 0Lyl T gl S paasi ol <S8 Jb Sl b G

.M@r%lljsfﬂjﬁ.ﬁ@'lf

6\.:.0

1. Ahmadi, H.; Nazari Samani, A. A.; Ghoddousi, J.; & M. R. Ekhtesasi, 2004. A model for
evaluation of watershed management project, Iranian J, Natural Res, 56(4), 337-351. (In
Persian)

2. Arabi, M.; Govindaraju, R. S.; & M. M. Hantush, 2006. Cost-effective allocation of
watershed management practices using a genetic algorithm, Journal of Water Resources
Research, 42, 1-14.

3. Arabkhedri, M.; Hakimkhani, Sh.; & J. Varvani, 2004. The validity of extrapolation methods
in estimation of annual mean suspended sediment yield (17 hydrometric stations), Journal of
Agricultural Science and Natural Resources, 11(3), 123-131. (In Persian)

4. Boerema, A.; Van Passel, S.; & P. Meire, 2018. Cost-Effectiveness Analysis of Ecosystem
Management With Ecosystem Services: From Theory to Practice, Ecological Economics, 152,
207-218.

5. Brown, K. R.; McGuire, K. J.; Hession, W. C.; & W. M. Aust, 2016. Can the Water Erosion
Prediction Project Model Be Used to Estimate Best Management Practice Effectiveness from
Forest Roads? J, For, 114(1), 17-26.

6. Comello, S. D.; Maltais-Landry, G.; Schwegler, B. R.; & M. D. Lepech, 2014. Firm-level
ecosystem service valuation using mechanistic biogeochemical modeling and functional
substitutability, Ecol. Econ, 100, 63-73.

oy



o PN Glad L Sy e GG ob))) OHKen 5 Gl ouls

7. Cucchiaro, S.; Cavalli, M.; Vericat, D.; Crema, S.; Llena, M.; Beinat, A.; Marchi, L.; & F.
Cazorzi, 2019. Geomorphic effectiveness of check dams in a debris-flow catchment using
multi-temporal topographic surveys, CATENA, 174, 73-83.

8. Dawson, R. J.; Ball, T.; Werritty, J.; Werritty, A.; Hall, J. W.; & N. Roche, 2011. Assessing
the effectiveness of non-structural flood management measures in the Thames Estuary under
conditions of socio-economic and environmental change, Glob. Environ Chang, 21, 628-646.

9. Dabiri, S.; Soufi, M.; & N. Talebbidokhti, 2013. Investigating the Function of Check Dams
on Sediment Control (Case Study: Watersheds of Eghlid, Marvdasht & Mamasani Regions of
Fars Province), Journal Management System, 6(18), 1-22. (In Persian)

10. Duan, N., 1983. Smearing estimate, a nonparametric retransformation method. J. Amer,
Statistical Association, 78(383), 605-610.

11. Ferguson, R., 1987. Accuracy and precision of methods for estimating river loads, Earth
Surface Processes and Land Forms, 12, 95-104.

12. Giri, S.; Nejadhashemi, A. P.; Woznicki, S.; & Z. Zhang, 2014. Analysis of best
management practice effectiveness and spatiotemporal variability based on different targeting
strategies, Hydrological Processes, 28(3), 431-445.

13. Gitau, M. W., 2003. A quantitative assessment of BMP effectiveness for phosphorus
pollution control: The Town Brook Watershed, NY PhD diss. University Park, Pa.:
Pennsylvania State University.

14. Guyassa, E.; Frankl, A.; Zenebe, A.; Poesen, J.; & J. Nyssen, 2017. Effects of check dams
on runoff characteristics along gully reaches, the case of Northern Ethiopia, Journal of
Hydrology, 545, 299-309.

15. Helm, D., & C. Hepburn., (2012). The economic analysis of biodiversity: an assessment.
Oxf. Rev. Econ. Policy. 28, 1-21.

16. Heshmati, M.; Parvizi, Y.; Gheitury, M.; Sanee, M.; Shadfar, S.; & M. Goodarzi, 2019.
Stakeholder’s Opinion on Watershed Management Measures in Razin Catchment,
Kermanshah, Iran, Journal of Watershed Engineering and Management, 11(1), 101-111. (In
Persian)

17. ladanza, C., & F. Napolitano., (2006). Sediment transport time series in the Tiber River.
Journal of Physics and Chemistry of the Earth. 31, 1212-1227.

18. Jones, K. R.; Berney, O.; Carr, D. P.; & E. C. Barret, 1981. Arid zone hydrology for
agricultural development, FAO Irrigation and Drainage Paper, 37, 271.

19. Kaini, P.; Artita, K.; & J. W. Nicklow, 2012. Optimizing Structural Best Management
Practices Using SWAT and Genetic Algorithm to Improve Water Quality Goals, Journal of
Water Resour. Manage, 26, 1827-1845.

20. Kao, Sh.; Lee, T.; & J. D. Milliman, 2005. Calculating highly fluctuated suspended
sediment fluxes from mountainous rivers in Taiwan, TAO, 16(3), 653-675.

21. watershed of Kurdistan province. J. of Water and Soil Conservation, 24(6), 243-255. (In
Persian)

22. Li, E.; Mu, X.; Zhao, G.; Gao, P.; & W. Sun, 2017. Effects of check dams on runoff and
sediment load in a semi-arid river basin of the Yellow River, Journal of Stoch Environ Res
Risk Assess, 31, 1791-1803.

23. Liu, Y.; Cibin, R.; Bralts, V. F.; Chaubey, I.; Bowling, L. C.; & B. A. Engel, 2016. Optimal
selection and placement of BMPs and LID practices with a rainfall-runoff model,
Environmental Modelling & Software, 80, 281-296.

24. MacLeod, M.; Moran, D.; Eory, V.; Rees, R. M.; Barnes, A.; Topp, C. F. E.; Ball, B,;
Hoad, S.; Wall, E.; McVittie, A.; Pajot, G.; Matthews, R.; Smith, P.; & A. Moxey, 2010.
Developing greenhouse gas marginal abatement cost curves for agricultural emissions from
cropsand soils in the UK, Agric. Syst, 103, 198-209.

oA



FR-S) AFAA 50 (FB) ¥ 4 e bl B sl tagy

25. Najafinejad, A., 1992. Guide to economic evaluation of watershed management plans
(Vol.1), Ministry of Jahad, 79 pages. (In Persian)

26. Nichols, M. H., & V. O. Polyakov., (2019). The impacts of porous rock check dams on a
semiarid alluvial fan. Journal of Science of the total Environment. 664, 576-582.

27. Nakhjavani, F., 1972. Watershed management, University of Tehran. (In Persian)

28. Pal, D.; Galelli, S.; Tang, H.; & Q. Ran, 2018. Toward improved design of check dam
systems: A case study in the Losse Plateau, China, Journal of Hydrology, 559, 762-773.

29. Phillips, J. M.; Webb, B. W.; Walling, D. E.; & G. J. L. Leeks, 1999. Estimating the
suspended sediment loads of rivers in the LOIS study area using infrequent, Journal of
Hydrological Processes, 13(7), 1035-1050.

30. Planning and Budget Organization., 2019. Price list of watershed management and natural
resources, 131 p.

31. Roghani, M., 2012. Surveing the Mecanical Implementation Roles in Runoff Controling on
the Watershed (Case Study in Hydarie Catchment), Journal of Irrigation and Water
Engineering, 2(7), 11-23. (In Persian)

32. Sadoddin, A.; Shahabi, M.; & M. By, 2017. Assessing and integrated watershed
management: Principles and modelling approach and decision making, Gorgan University of
Agricultural Sciences and Natural Resources Press, 170 pages. (In Persian)

33. Searcy, J. K., & C. H. Hardison., (1960). Double Mass Curve. U.S. Geological Survey,
Water-Supply Paper, 1541-B. 66 pages.

34. Tang, H.; Ran, Q.; & J. Gao, 2019. Physics-Based Simulation of Hydrologic Response and
Sediment Transport in a Hilly-Gully Catchment with a Check Dam System on the Loess
Plateau, China, Journal of Water, 11, 1161.

35. Teimurian, T.; Feiznia, S.; & S. D. Seyyedalikhani, 2018. The impact of watershed
rehabilitation measure on the flow and sediment characteristics of the Fashand Catchment,
Hashtgerd, Journal of Watershed Management Research,118, 13-22. (In Persian)

36. Toth, S. F.; Ettl, G. J.; Konnyii, N.; Rabotyagov, S. S.; Rogers, L. W.; & J. M. Comnick,
2013. ECOSEL: multi-objective optimization to sell forest ecosystem services, Forest Policy
Econ, 35, 73-82.

37. Yang, W., 2011. A multi-objective optimization approach to allocate environmental flows
to the artificially restored wetlands of China's Yellow River Delta, Ecol. Model, 222, 261-267.
38. Yuan, S.; Li, Z.; Li, P.; Xu, G.; Gao, H.; Xiao, L.; Wang, F., & T. Wang, 2019. Influence of
Check Dams on Flood and Erosion Dynamic Processes of a Small Watershed in the Loss
Plateau, Journal of Water, 11, 834.

39. Zanou, B., Kontogianni, A., & M. Skourtos, 2003. A classification approachof cost effective
management measures for the improvement of watershed quality, Ocean & Coastal
Management, 46, 957-983.

40. Zare Garizi, A., 2016. Development of a simulation-optimization framework for optimizing
Best Management Practices (BMPs) for soil and water conservation at the watershed level
(case study: Ghare-sou watershed, Golestan province), Ph.D Thesis, Yazd University, 150
pages. (In Persian)

AR



Quarterly journal of Environmental Erosion Research Extended Abstract
http://magazine.hormozgan.ac.ir

Spatial Assessing of cost-effectiveness of check dams in
controlling sediment load
(Case study: Kond watershed)

Shahrbanoo Abbasi Jondani: Ph.D Student in Watershed Management, Natural Resources Department,
University of Tehran, Karaj

Aliakbar Nazari Samani: Associate professor, Natural Resources Department, University of Tehran, Karaj

Seyed Mahdi Heshmatol Vaezin: Associate professor, Natural Resources Department, University of Tehran,
Karaj

Omid Bozorg-Haddad: Professor, Agricultural Engineering and Technology Department, University of Tehran

Article History (Received: 27/12/2019 Accepted: 14/01/2020)
Extended abstract

1- Introduction

Evaluation is a process of assessing the degree of achievement to determined goals. In the
meantime, choosing the right method for evaluating the effects will have a significant role on
the results and management strategies. Therefore, considering the importance of check dams in
watershed management programs in Iran, in this study, performance of check dams in Kond
watershed in Tehran province is evaluated with a new economic approach named Cost-
Effectiveness Analysis.

2- Methodology

At first, the cost associated with check dams is Actualized based on 2019. Then, their
effectiveness in controlling sediment load is determined by calculating the volume of stored
sediment in their reservoir by Nakhjavani method. Next, Economic evaluation of check dams
done using Cost-Effectiveness approach and their spatial distribution is obtained. Finally, the
most cost-effectiveness and optimal type and height of check dams in the Kond watershed is
determined.

3- Results

Obtained results showed that the effectiveness of check dams in the Kond watershed was
equal to the control of 131782 t of sediment load, which is a high value. Overall cost-
effectiveness of these check dams is equal to 317180 IRR per each ton of controlled sediment
load. Their effectiveness-cost is also equal to 0.00000315 ton of controlled sediment load per
each IRR, which is a small amount. The results show that the cost-effectiveness criterion
increases as the height of check dams up to 4.5 m in the study area. After height of 4.5 m, the
cost effectiveness decreases due to the change of the type of check dams from gabion to
Masonry. In fact, the cost of sediment load control in check dams with a height of 4.5 meters is
about nine times less than that of the check dams with a height of one meter. Accordingly, it is
found that sediment load control in this case study has been done with high cost. One of the
main reasons of high cost-effectiveness is the large number of check dams in the height range
of 1 to 1.5 m (43%) where the cost of sediment load control with them is very high. Obtained
results by considering the type of check dams also showed that Gabion check dams with 4.5 m
height and cost-effectiveness equal to 134615 IRR per each ton of sediment load have the
lowest cost-effectiveness and are the most economical and optimal types of check dams for
sediment load control. In contrast, masonry and gabion check dams with heights of 1 and1.5 m
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also have highest cost-effectiveness and the cost of sediment load control in this type of dams
is very high.

4- Discussion & Conclusions

This result indicates that the choice of right type of check dams in the management plans
will have a significant impact on the efficiency of cost of sediment load control. Also these
results show that watershed management approach in Iran needs to change its attitude. In fact,
if it is necessary to control the sediment load on the stream, the choice of a less number of
check dams with optimal height and type, will load better results than choosing a large number
of small check dams.

Key Words: Assessment, Optimal Selection, Sediment Load, Check dam, Cost-Effectiveness.
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