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Article Info Abstract
Article type: Environmental studies are considered key pillars of river regulation plans, especially
Research Article in urban and rural areas. This paper has been prepared with the aim of quantitatively

Article history:

and qualitatively assessing the environmental impacts of constructing a riverbank wall
on the Gorganrud River, located in the south of Tonekabon County, Mazandaran

Received: Province. In this study, using the standard checklist method, the environmental
2025/07/31 impacts were evaluated across three main components including physical, biological,
Accepted: and socio-economic-cultural environments during both the construction and operation
2026/03/17 phases. The checklists were developed based on quantitative indicators such as impact
Available online: intensity, duration, spatial extent, and reversibility. In total, three types of checklists
2026/03/18 were completed. The results showed that, during the construction phase, 80% of the

negative impacts are related to the physical environment, and that all of them are short-
Keywords: term, direct in their effects, and reversible. After the completion of the construction
Checklist activities, the intensity of the negative impacts decreases significantly, and positive
Environm’ental impacts begin to emerge. In the operational phase, positive impacts predominate in
Impact, the physical, biological, and socio—e.conomic and cultural envirqqments, such that
Gorgrud River, 80%., .75%, and 66.6% of ‘Fhe total impacts are assgssed as positive, respectively.
River Engineering Additionally, most of these impacts are long-term. It is recommended that, to control
Interventions negative impacts and enhance the positive effects of the project, management actions

and monitoring plans with clear indicators be implemented. Accordingly, it is
expected that the implementation of the Gorganrud River regulation plan will lead to
quantitative and qualitative improvement of the region’s environmental indicators.

™ Corresponding author E-mail address: P.Maleki1368@Gmail.Com




Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 A

doddo
S ks 0 (gl yad i ALy il 5 o pie 5 @ s 5 (61 ST Sl (slool ol daailsag,
oy s b jeds (3338055, GhymeS (Jl b OVF Y gpito 5 5l VoYY (e 5 Touted) a8 oo il ()l s
TamssS Vo VF T opz) Celonil) ol (6508 a5 (oxeb slalad &y ¢ bapme Ble aloz 51 S0 Jelse
annsgi srasly )3 (b Ol lio al 4 ki 5 09985 (s J18, (nl 5l 53 650 sloailsog, (V- VY ) Sen
YoXY (o 8an 5 %0,5555) Cewlon S Joad MO 5 allyj adsw Jome (i 5 (5,500,5 slagiSe 1 o] s 50
YYY P LS s

Cootl 2 aST b (5,08 slowilog, S3late ) e Jelse ol 4 slallie ;3 (Ve 8V yobs 5 Junld) jobs 5 Jawld
e D psr 5 axsler olamdl (sielg e ol kS 5alsd 50555 |y else al (et 9 95310 Ll a5 Laima
T s lanme Conotl yr aST b (50 Slams 53l 59 S350 Jolse Slo 4 (gl 5o (OhlSen 5 Gy i )S
o) 20,8 (Byme (G3h pgr g ansle olaiBl (gl om0l ok (SGalsh 50835 |y else (nl n e g ozl
5 Sy (85 S50 piltae anlein joe (pliwg) 5 D 00905 5l 4T pladiliog) (bl (Vo) e (e
(TTY e 5 ) Al o baailiog, 5l g5 ol Lol s

ol Lt dailoles sy (3l oo 51 6,80 b S ilog, (60,50 axlllas (yads LK 5 555 A TAA Jlo o
(glatdl anwgs oo 3ls5 Sk )l 185 o 3 libpg o Sloe Lai> )3 e & w0y, ol (g e 5L el &5
Sy 3 Az )lSs 0,805, el Glaghy cnl sleamily ool SIS dilie lagiarssST syl 5 ol @l Bras
S OT e 5 55510) cobo iz o | 0elll yois slag )l 5 (2l Gi5 Ll pd 50 oagas slaileog, slagl >
il gloanld Ll b coloy psiz o8 ol albog, Joz (paibols oisn (2b)l 4 gladllas 1o YY) Jlo o
SBAE 590 iy slaojle (ogas )3 1) Lo oS el osli-any jo sla Lo g oadplnil las as i j Lanone S S
e (VT Y e g )T pied) G g2 Jdow 1o plend (5nST LS e ls 5 8o 4SS aS ol lias s ols
48,5 0030l T-P'Y g T-NY' BOD"" aiile nge sl aslis plos 5 00l loas Bd> i) laxe pdlin oldS )5 o
5 liieg Slhsde lojen a5 laailisg, Cupde ;5 aalx 5 ojlsie (60,505, S56T pa3l » anlllas «ules o ilosds
RQR B WAL ) SRS gRVC £ IPRUE VN FE R SN IRUON - P P U

SRS s o palozr &S )l ((Mollir Sl Josllgiwd (2905 Djg 58 2 VTN Jlo jo Gl e 5 528 53l anlllae
TV ohSan 5 Paid) Cenl 05,5 05T ailiog, (3lusl slodsly ssmp gly DNAM wile g (slacs yslid
5 b lr oole Glroged Cn e e 9 5900 4 59 OLSer 5 0l Jlo (rer )3 (VT Y LS g )5 et
(S 9 S ol Bl pg)l p 9T b g arislo p iy, (il sleesgr & (S per slaguly L3
LYY e ¢ P otlSil) wiols ail,] il o il oyb sl szl

! Ecosystem

2 Shinde

3 Chen

4 Kusiyah

5 Gotore

¢ Karthigeyan

7 Findlay and Taylor

8 Rice

°Yin

19 Biochemical Oxygen Demand
1 Total Nitrogen

12 Total Phosphorus

13 Lee

14 environmental DNA
15 Feio

16 England



av e Sl 2 (P 5 e OI T (550 s e sLadilS0g) (Alobu

g Slalog, b sbeasl,y o,y Sbjlas ol las sliol adlas b wsls, glailsog, bl jo canjlasxe
St 57055 ol 555 st e Sl 8IS (sl S8 sl ) 5 ey 5580 S g sl 43
ABog; cpl (S5s0s9,908350, 000 CutS JHGT paass jasls 3l 5oy b z,S awldog, p glasdlas o (V- VY
b Camdg lails gl CoalS g s CoaS (60 ,Sles CoalS Gy dw (0 adlie B ulul 5 e ls plal oLl
Ol CeaS glils wilbog; ablis el aS ols lis gl S o il s Ve BY ulde (o |y alsog, SSLS pes g
G000 5 Sy oS a5 (g ebas ol bl jlews coaS Gl glasl wals slacdles s 4 8 adais
al>yo 3l egsn (il 5 Swrobe slolid lr Jsedolezr § Siloms gl BIA) jlazme Sl )
sla gl oSG 3925 LY YY Fulgi,T 5 la) auS o Joo adgl loid s aslin a5 sl (6,15 10,00 b omices ol
laalels ol sladoe wile (g slacs;gkd 5 (elotzl (solatdl ((5bidpes «So3elsd)50955) 4z Lo 9,509, 2 52!
O Sen g alSSl) siedon Sowads ol Glaas b (YY) o)) ol (A sgame slaasls » Bro S5 €DNA 4
Sloyed bl 6l (6 pdcid 5 (Do 0 S (Dal) (oS § S S a5 glaslllas (Jl> ol b s S5 (VAT
Ly (oo 62,509, 097)lz )3 09,55 albog) (aailils ojgn (gt bz SISl oy Baa b pol> gy
A e Slallas bl sl adlllas pl Sledol § laools 4 ol (53 4y 0¥ .l a8 5 slonl cand S o, 5l oolasal
OF ) G5y Slagly slive (msdiqe) 99,555 5 9915 5 w09 50dy Glaailig; (puibel Jsl alyo 5 oy 5 o
g 05905 a5l aailole Sleladl s e ladsly 3l sals gl B ol ] o 50 (wyp onl loods zl Sl
WS as,e oll pe cblax g darwgy Blaal Gl s 6,55l jshiieds e slo, Sl

) g dlge

axfllao 090 0890 Curdgo

55 o i ) oS plims 51 pla sy Jalds 5 oad @dly lhasile sl (058 (isu 50 29,85 wilssg; 5 pl 4>
YYV/EY Joleo cimlas sl)ls adgm cpl sl (Gl s uad Sble 3 idu 10) im0 oliwds § (oS5 yliw 5ol
JK2) 99,00 ety ;585 Jlod adlare )3 e Sloddgm ) 5l (o (Suodg e 9 (BT B 5l g 00g auye yegksS
2l adsm ol o dalllas 5550 009000 (Ll iz CuaBse 55 (V) Jgaz OV F) (55 Olaghy jslive rasaige) (V)

UTM ©laise sbas 39,5 5 4503, (2Ll i Cuadgo (1) Jouar
o3k k! o3 ol
Y X Y X
Fovaevq FAYY. - \ A ARAAs FYVEEY 39,

435&5) ﬁU

G
W

! Environmental Impact Assessment

2 Kim

3 Index of Hydro-Geomorphological Quality
4 Hanna and Arnold



Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 A

265000 470000 475000 480000 485000
1 I I I

4070000

lallias o3 shanl = o
X=477642
Y=4071143 |

8 g
- -7
& &
- s
E £
g7 =
B 5

2055000
1
1
4055000

“(‘"“W’ a0 275000 o o
Legend
D Gy — gl 03l g
[Jewrss == st | ™
@ b oib sty aatyl -
° Ol se bglas ‘ was 9
— = o

(OF) 30 Olagh Hglio (ruwaigo) 99,5 5 ailbsg; (Flalllas o3gusme Caxdso i (2l (1) JSi

Bl i prro Cxd Gblio b 59,5 5 il 09, (awilels b Jolsi il
2 o) lame cbla> Glojle Copoe Cod Gblie goinaiy ooy sladidl (g, p eddplxl glafdo ulal
(V) Jgoz) Siloaszs &8ly o s BT g ooicdslas bl

G jhazmo cblis lojlw Cy yie coxd @bl (o miSe 03 4 Comd Tk alold (V) Joua

abge py b alold
(yoglss)
7 A oGl Egren S sdilate

(yoglss) a5l U alold oy cd Gblo adg> 5y pli

o YA 8 jliag0 ggies IS0 saihie 39558 3 pl adg
A \¢ ajf d.l; ooy cblas 6“’“43-‘

59y 5 439, (S 1 > (e
odB iz 18 atws ;0 o5 plaallg) b bas e sladesllygtns ululp g laailssg) (S > (e Lailpd 4 4z g3l
dlne g i 4l w50 (el lie b b Slp peiese osliiul (g 99,55 wlBag) (A mam )ls B
D55 50y 1y O iy Ll B aileog, ol yiws 5l je Voo aseine joboay oS (gl 4l o (V) JS5) 05 oo
4l o) o Yo b pl 01 50 a8 (1) alaly ol 2 epgo ol o sl onds Blod o Yo bl g Coli (&S o>
g 4ol p Hlojle) 058 co dnnloee 1o PO Jolae B jlade (0l ) 05 ol (5,8 iyl [0) ailsog, 00, Siblein g (Jsl

OYAY oiS azog

(150 - 4)

\ dlal
(n+1) Ol



aa e Sl 2 (P 5 e OI T (550 s e sLadilS0g) (Alobu

e PO bl 05,55 ailiog, gly o] e 45 s dmslee (V) alal 31 ool L poms arl (S o les o
7o PO sl aml) o Yo ply o aml a0 35,55 4oy, S w2l olis alnli oo ces &
Sk gy be o jasln sl (olie s dojye s Gl &5 Sl (poa 42L) e PO 5 (pg0 42L)
OYAF 9iS ax0g g el lojle) 3,51 co ol,8 suns] sloarwss J, S 5 5 p0h slocslo
C=A+B-150 (¥ b,

478000 481000

X-482201
Y-4079040

4078000

4078000

4075000
4075000

4072000

Glass Femi Apir Bowe - Cotrmr

(OF) (@b Olrgh jolieo (rmwiice) 955 )5 aild0g;y (s vy (V) JSCU

59,555 il oy, (Auibobs zrb (w3 buzo HUT (951 50 Comd Sz b9,

0ol a8 Sl o Blaal 4y azgi b a3 o)ls d9zg dnwgd Slap b i jlaame SIS OL5 Cez $55UsS s,
S Shg aS conl bz, b o blod 4y obj5 )l LSS g, ol o Sialen pae JJo (1 godes .05 lo  alizes [Lsle
(VY L )en 5 Vg 5o Wad oo Lzl g g5 a0l il ame o oldlse locasdss jo 5 anils Sl
el VN oS 5 0303 J9) Talgystd G ile yels lalil Jols (mny Jazmo BT (2] Jshae slagb,
OSe 5 "S5 50 G Sz 5 (VY0 (o) )K00 57 5)) © yoe a3 2 Jelowy (V- VY (0 5 7,80l ) Vo lomoniz
S35 glaclw b Jaig o sloclon) (2bj)l 50 oy 4 e 432 Julow Slalllas (Jlo 6l aiin (V- VF
OSe 5 mg L) 95l L3 Vb (mas 5 0328 sloosls as Vgamo Lol S ol 3 1, Sl 31 golr (55l g0 wlailys
Y-VY

! Aljareo

2 Leopold Matrix

3 Multi-Criteria Evaluation (MCE)
4 Brillinger

3 Life Cycle Assessment (LCA)

¢ Liu

7 Polruang

8 Liljenstrom



Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 Ve

heme G051 5 6 iyl Ll wilosg: auhe Sgame slaosls L sl ladl Lulyd 55 o5isar o jle 00 (550
Cobl sln s Baame [T ol 5 40505 (slaig) SIS j9bas (V2 YT o lSem 5 calie) ol gasms Lo L]
SLl Sz SoliS b ) fse (s Larmme Jelgs alS (6 25,1 4 sl oadiaid I LA po SBlaal g wolie (55lwes sl
XX o) g toyg8bil) axsl Llo 1y 25k o 9250 ol 5 wlo )b Gialed Cobl gy g 435 olgiiay
BIA S pie s Slos ooy (sl ahli wiile (alaogsn )0 (S5 @ cncd S (g tgliia plie ,o (V2 Y+ TSal
Gl s o S 51 onlinl a5 Wlools ()Lt gyl sl azdly 0,5 25 Lks g lyime gy, e 51 °EHIA
Lo s slaalln ian (0T (olf5an 5 Tl ) 550sm laalssy) s pduaddsisl 5 (s iytmlin coilas
o Sz a5 sl o0l i g Sogll CuieS imibe sy @l Lee & Colley’ Ll wszle 5l oolinl
s b Y- YE £ niyle 5 olagoly) Comlas usbinl b ek ¢ cins blis Glolids gl lebl b o )l5 czdllole
sl cudlas 4 5ls S siloy lrosls Cuvgasms dolgn owe cols cum 3l Sldllae cpl ( L8l slacglas
el (SaSly b GSldeg o5 (RS adhaie )3 W)ls Cyplie 39,55 albsg, (paibele )b L (b))
L) o )lmeniz slaJas asile (550K slagshs; 5l oolitl coguy 5 ©f CedS dngy slaosls 0.5 5 ailssg, 4l
S Bl 5 oS ans (aosliel CobB piyllasl LSl Jdosay cend e ald G )0 Sl axlse 2l
9,13 039 Sl3li b (g i el (2l 51 seplls

(o i o] (S15) o5 sloailhn Sl s iltiun (2] 5 o5 (st e S el S i, 50
2 Sl sboon S siapll Jpar B 3 i b 5 solal — elatrl (s 55 o0l <olol) e
LS Il Sl 5 gsama 55 0 oo ST (IS 5 olosuke 0, W o b 5 ko Bl el
081581, e sl e Syl bl Gl 09 5 5 s 45505 5 008 (a3 |y (s bane S5 ol
D972 9 09790 SLMbl g9 &y 4z g L w0g) 55 ailsog; anibebe i (e Lawe SIS L5l 53 0900l ol
SilusnS lp ol ol 4385 0 00 0392 (6,13 0 st 9 Sl 5 90 )0 Cend S g Sleogilly (sladaly (555 (53lu oS
©oae diald [0 S 2 Ko pdy S g €31 Gley Dae K Sl 0E &S Dl @ ls e ) Jaxe D]
Grladd p ol SOl S uw (glalais 008 Gual Gal) Gl (eSS saipolid Vosae ol (i O B
Jo Vo5l Qs odls o sladlais 0,0uS jbasxd al) Gliae o iies cdias Lis B sae g (G930 IS
S oy ol (a3 LS ez (nl olie ()10 poste b SLoidle) 56 y2 50 adlie o sl ceul (G pdileess
0 S + Dol =5 Sliel s Jge,8) ol s @y (a3 ls ez ool gaz 51 51y S Ll s s et (i3 )5 Sk
ailie 2z gl (H8ly polie olrem ay (b3l jo a8, 0 (oS Ced S LBl Sl laiged (G pdeadS b D
R W B S PRC PN WLy

o 3 bz Ol 51 20 551 50 eoliwl 090 Cand Sy diged LS L (V) Jgus

GRMCS 9 ol 0 g’ Codly b . .
J5 5ol Aley BiC adlgo
(-0) \-0) \-0) \-0)
a Y Y Y Y e ESIW Aoy, ol cuis
VY ¥ ¥ ¥ Y Cete Gl SL gl
q Y Y Y Y (S el GQL.? Odgs

! Stafford
2 Taraszkiewicz
3 Environmental Health Impact Assessment
4 Krasaesen
ol (BIA) g j basmo il pl byl cldllas caiS obs)) (lp odsaislis o sl lisbo cla g, ;) S0 Lee & Colley (1991) b))l wgo )l
6 Radzuan & Martin



) e Sl 2 (P 5 e OI T (550 s e sLadilS0g) (Alobu

oy slaaisl,

S Sleogas 5 cuiS W SB Glu b il O SlhsS 4 bgye colo 56 50 13 ol i () Jgoo Gillas
Gl o pe 5B o aS el Jlo jo cplaslonss ol pekies 5 (stie Do oligS J.,.,L, ao,o A b as sl Sgo 5l
A Cadie Sdedids 3Tl Sao 5l 5 4 badlie  oled

G310 30 5 9 SlosSl GlajLd ;o (S b buxe 5 99,5 5 AilBogy (Builobw 039y OIS b5l Comd S (F) Jgur

Jos ilogm il o Job Jos flogz 1 @ao Job

9

435&5) \_JT CA,.D..S
39088 )50 )0yt
4.3[503)
S il
S Elogas

S10 30 54 518
Slexslu 36

Sl
Y v f - - ¥ - ¥ - L oo
£. s, A . . A- . A- . Ao Ao . KOS

3B 0 e Al (Soelen Lmme p 1) 99,55 albog, asilels 03gn SIS b)) Cand S 55 () Jgu
S5 51 e Cugnle b 0o s 5 5,5 iy Sl o 2SSy Sl sy sloadlge sl o Slazs L
ol Glyee Sldas 1 250 adsl ST 5 o 50 sasmoylis pl 4 oS oo 4,50 |y puiiies 1€ 5 puiins «D00lisS
Baoils Gloj ol 53 5 Cote bS] 5 sysle iy Sl o ALT GiBs ST s lopee B 58 ke 53
el o ] oy (Siislses L 10 s93 Slisy K2 31 (Sl 1 B Jsbo 5 655 58 e (ol 45 Wekh e

Slo 050 9 Slaidlw S350 (S 5glgu buzo 9 99,5 )5 AilBogy (Builolu 039 Wiyl (b3l Cund Sz (8) Jgu
Jos Flegmi  Jlwawe Job Jos Slegms  Slwae Job

g N "
RIS BRI I

% } oy

Odwoligs

)
P
6)53L’.>

Slo 0 50 318
Sl 36

oS |

Yo . Yo . . Yo Yo O . Yo Yo . WS




Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 -y

3B 0 Cenlond i (F) oo )0 99,5 5 ailsog, axilelw 039, (S y8 5 cloin! - golaidl Ol jl ol> b

5T, 5 JUEET Jole 5 w3151 oy i gl (sl g Ut G5 s o s gn s (30 oo jlagese

55 a3 il Yool oy ol 300 g |y oo St slonl Jonily «aolisS 351 L g pdiiens 90 4 45 S
ool golatdl el l (68,5 slul b ) oo i b cadgl oo 50 Slibae 5 (33 sloaiz p

9 Plasle slajlb o S8 g solaidl closial o 3 89,5 )5 Aild g, poilolw 039, Wl b))l Cawd S (F) Joua
&0 0 542

Joe oy il o Job Jos oy il o Job

3 i 4 3 % 3 % 3 i &1
RRERNIEERE R

G

Odwoligs

3
3

[GIRV Y-

AAT)Q 5 Jlsl
cleixl slo s
SiyliS slacolad

Slo p0 pe 318
Sleaslo 3

s2bl el

Sl sy

S Slps g Sl LT
¢ _ £ - - f - \ - ) - \ &

A 2/ N Y R Y/ R Y/ aoy

oxiLis aS (A + 3g0>) o0g e (658 lame a4 i DI ST SleiB Ll 5B 5o (V) USS8 Buds £aeore yo

Cod g sloixlgolaidl o B en jo ol CSle 0,90 ;0 SG5elsd a0 Dl g ailsog, sy YL o B
IR W NGV R W DV e - T P UEE SRR | L SO S v B DUE P L S /A ISP JRUIUH [P LI g S SN GG SRR Jok i}
Cople wie ((cloixl —(golaidl lae 7Y+ 5 Sjedem Laore 15 100 (58 lae o VA 0905) i I
151 oS ((F) USKo) (6,10 0 540 58 4o ey o0 5 4 5l i e Sl AST s o ccwl Jles Sllas ezl
IV 51 ool el 5 oSaed Jasonn o3z ) Lasons s 58 52 Carte S 45 (550 &3 5 o e (s o5ty o
Boes a5 col addllas (pl jo ouds >l cad S> 0 i 398 slaadl a5 cl S5 4 p3Y aisd oo Il (S il
5 Seialsize 5 (Seislaen Sl o il b aesign s |y (o V8 S0 B) Sotaleo 5 (g ien b S
0alS gy mady yo ST aile Sl e SIS (L Yl (i) Saeady jo conl Sew ailBog, anilels
ol i3l o 45158 cute Ol 31 aile Jlaul el b oS slnl Lol ) o8 08 Gl g s ol DLy

el (519 oy 0599 ;0 Su59d98 009,000 g (SBLD pgr peliane



V¥ e Sl 2 (P 5 e OI T (550 s e sLadilS0g) (Alobu

80 - u ] w

70 4

60

50 A u

40 1 B (it o

30 - R

20 1 — — [ B - solaudl hye
‘I: SRR g (oo loat

10

o ——t el = S S = = -

3%‘*3{3

rmwiigen) Silois b 5 10 T cond Glatime y1 99,5 S ailsog) puibolu gyb (s j bunze O b))l gl (F) JSo

80 j_ 1_ _

70 7

60

s0 - B
40 1 B B 5 ud bmee

30 1 B S8t Lo

NN Y N N NV
\

20 1 |~ ol bua
10 - _ BB R g gmlesr]
o 28| — AR — 1A

o | o oo | e | i Jotere]

Crmodien) (51 2080 3B )0 il crd Glatizmo y1 99,5 F B0y, (Builolu gib (g ) bazmo ST 3l s (F) JSb

S oS AT g Sy
09y 55 alsog; (auilele Cuz soleian ik (30 Slagh Holine rwiite Loy 485 S0 oo 4 ax gl
5 Sieem (Suyed Laome p ailsog, cpl s ;o Jolu las Glasl ol o ailsog, cpl e o Jolu las wlasl

S bazo ol S -
Oiale il el glaislo Sllas s 0 aamb Sl 51 59,58 ailsog) jnn s 1ailB0g) O CadaS g 5]
o 28lge 10 ailB0g;) o4lgs0 yiolw 3 51 09,55 ailog, jo Jole las lasl b ogd ce ailsog, o laz g iy S
b5 23l sals aclsl o £33 51 )5 Gl yd ol (il ko (sl pis 90 15 45 T (n oo & 5,55k
S5 ol (Mo Blge )0 A3, sbaojlns 5 iws b B 5l 09,5 5wl y5 (b s ojle slml b oS ol 53
Jls 55 69 OLlSer 5 o7 aalllas ayleioo 65T olz 99,555 ailsog, Of coinS 1als 5l Jos nl &5 Wl Jos &



Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 ¥

Sty sy 5 B o 41, g, VoS bl ailgi e U py (g3l slaolan 5 ol Lt T4
o268 a1y asaily o gawlal Sote Jeily doatdly (pl isd ) £55 5 Jslome ()5emST Gialil 4 ke 5
3 s b alie wad sl slagis 8 ol ChAS 5 ol B (VYD) oz (Llie 8 (VoYY ()Ken 5
oan ¥l (659,5 aile) Bl,bl Jaoes Jalge 9059, (wbido o >lyb g5 aS ols las (A8l ol caslosg ormd sladilsog,
AVYF ozaiyle of udsS 05 o canilles slag,b Coudbge pac b ol ;0 Sl G185 (o pl 45>

Sl 99,555 aileog) ($35ls8y9e 50 Wl Sl 5l RS el G dolo s sbml 14l 09, 5998590 5O pd
g oD yialuwyd o ailsog; slao LS L wigd oo s Vb (piolis 3 (g8 Jdo 4 ailbog; cnl (lad (slac M 15 0l
O 5o S9lsdse byl el  VoVY Jlo jo (55950 Sladdllae 00,5 (Glts (hgmmiws by, (oulid o,
i S 5 3,5 5T (s £y 5 JUIS 5550 5 ol o JSC8) (55 2y iy (sl 5 4oy, sl
Slerpe dolo slaojlgs Glaxl g 95,55 aaible sladely b pius job 4 osBaus cpl o o 1,8 56 cou |
a8 3l (Saled 9e sl yially cnl i Lains (Gl b 51 (5 sl § OOl S8 j5kine 40 laladl 1 oS 1zl
Slejaiz Judog G @l L 55 (VYY) g laile dllie (Y YY o)) Kad 5 ' g, 0)aisS o )5 a2l 511 gyl
Sl 5 (5LaJUIS o525 4 ¢ Slsl S ko oz 9 Stestly DSl Tl wlig, (o3gls e el 3l pmlidasiz
Gl 50 saas Ol s 5l aile 00 ,5lS (L JUIS a5 oS ols ylis anlllas o) 0 )5 oSh a0y, (559089 ,50 1 cgus,
ladl oyl (Y VY g laile)canlonss 55 iy Baos Lol B 4 joie Cgasy Clilo  aS Jl> 0 ol ailsog, p,80,0
JrsS g yas Codd Ban b 3 bojle ol a5 Tz ol anlie LB Jole jlgs Slasl g 05,8 5 consg b Lot
Al ) Saeaddy jo des o ol )8 ool sl g ools o |y 6l gy g Lol 3l (665 D

alys 404, 0)lg0 S iole )8 o wed oo plxl Sleisle Ollas [0 a5 olag lo, S 1S gulu,d o )l
9y 2 e Jlns obulwsylo e e 5B 4o (b jladbise b ool (SleiBle B )0 DaeelisS 5 Z3ge (551 &S 0L
LY YY) (il Sen 5 SOb aslllas .ol anlgs 59,5 5 ailsog, o0)le0 S yiolu 3 5l (6,8 sl o 04,55 dilsog,
RSB Lk Aoz | wiine sloasir p wlbog, L pgr Sy Glaeien 2l anlejle 5 (b 55 e
5 s SB ol aaldl banglie o (Y- TY (o)) Ken 5 T L) cnlos,S aST oo (il T sbla> gancad
ol JBlas 4 6l ojle 38 (b Connl  ped jeb @ dlie (ol Gle g cle JB 50 55,5 5 wlbog, o)las
Sy Gy gwaige o, Saly Gl Jlis 4y 5 00y5,5 ST sblax Sowadly Blasl 4 olowws g adgl e SISyl
bl atge b G ol

VT adle 5l eolatul JJo & dibaie 10 loo oliae 09,55 aildog, aaibls z,b Slasls 56 0 :ge il
Wleo Rl Do ol g (rhafle O g 4 (SleiSle

S5 gm baxe g Ol 5l -0
2SS e 5l (Sl s dole lgs osle Slasl glaisle 5 S ldes plxl s 4 ‘szahf gy p
Ao 4 55 99,5 5 albog, puible 7 b sl >l pae Sygo jo aldlcd) salgs o 3l Bble S 0 albog, alil>
)LS GQLS wwy ‘\M )\) 9 o0l J.\.'L.;)_a )L>\> 4.;[:505) A.H.ul} ‘5&&) Jl} sng.))L.w &955 lali& ).) 9 43[5\)9) uL..x.'a

s SdilB0g, 0 1) pleie (2L axel> 7y YoV Jlo o uil)Sen o LLUS 98 iogh (b, wales o 5l ailsog,

)J‘)) 5o ‘) 6‘44[}05) (_gLaW?Sl ‘_;).n.\awi PHL™ G”y 44‘)9194 ‘_gl.QJ.\.A 45‘)1 lJ 9 06)5 G:L.»Lw ‘5\))L~oj g_;i"“"

1 Haron

2 Orba

3 Mandarino
4Yang



V0 e Sl 2 (P 5 e OI T (550 s e sLadilS0g) (Alobu

Se3sleer S5 9w yme o slaisS b ailhog, SSLS ps slml 4 Gragh (nl Sjleee ST 2l slaaisS
(VoYY LS 5 "BLIS49)s s oSG Ll il gilusgame lp Fie (SOlSe cold; ol jelateds oS
S50 5 (Sl Glaclled 4z 5 02l laaisS Boyb 5l az) baileog, (BLS Gidsy ] 2 axdllas 53 0 8l
odgazme (0 (35,5 Slasl Al e canl 13 45) 04,55 ailsog, 5l lol o &ly o 4 159l Gl o )l
Hlas 58 (VYY) Ll San o T ST allie ol co wgllasl « a3l (5,5l (slodisd ) sl b ¢ o dilaie
€[S Jw |) c\.........u‘j dLﬁoli.ma) 9 ‘5>>L..~4 6L§bwo Gh""o LSLQQ;)L{ "\J‘TKSA 61.’>L..u )‘ﬁb J.».a vaQo)Lu Sl aS ol
50 BB YT ile 555 g 99,55 alog, awibls 7b Slasle Sldee g9,5 L (Y-YY ), Ken § WSU)
SladisS jgax cde oz ,o ol & lae Joe o] 51 Blbl g gl (sladiss ol (SKaw 55 99,5 5 ailsog, e3gazme
2 VeVY Jlo jo sladdlas il oo oF Jloiol opl cilate 5250 Loyl 1l g Slusl gladae b )55l § S>65 (5,55l
5 Tebsl3) o5 oSG Shasl SIS Gals g g Ol olKaly gl aildog, b 5 lails slo ide coosl
NATR A SRARCONS

ol Py g A Asles 05,55 dilsog, ails (6,8l selling ) 5l it o B o Sleislu Sldes pswaw oS
slogyb gl ws walss 15l iy o 55 g 5 BIIS Al Gl 4l piassST 5| ci5u 655 1 e 5]
Coghlw Dlalllas iged Glgiedy o ls SlailBog, lapimawsSl o Slos g Lixle 295 LB RN FPEERY spsbele
Laslsog, 9,505 Sllas 5 sbla> sl jlgys Elasl as” wols Llas (Y+YY) o) Kan 5 dad 9 (V+YY) o) Ken
‘;.m) Ja.;.?uauUa?)La‘Ud-}y MB‘JJC.:L.: U‘J‘ .éd; w)&wwlfs@“bdlmm) w;?ucb)m;h‘y‘so
VoYY (e g Paas ¥ YY) e g Feogh-lw) o)l oSk sk e gl g (b o

2y g Ll - golaidl buxe Ol il -2

5! L..ch aS wib oo aastio g oolw IS (g, 3l olaiwl 4 5L ol o)lgs Slasl s o :..\.nT)é 9 Jll oyl
o Gial 8l T s a9 sl mhaw ol el agos Jeliv oloul .o salgs w.al) 39,5 5 ailsog, ail> slaling,
o) e slaailie 5 ST L OYAA) j5 ol Csm ) A5y, (63,90 dslllas 05,5 o (S5 Lasl 1 S5t 5 ol o
g Sy baore oS sl Gl (6, K005 dnwgy jledie) Wlgi oo (5,0 AilEog, diedan pailele aS ol ol
OYA G 5 5505L,8) 0l sl o g Jleesl iol38l ales | dilate golamdl- cloais! oyl b Sguge

Wldog, anil> Lol 09,5 5 a0y, (59, » (Aol Hleo olnl Lo 4 odew £48g (Lo yo 1 eloda! gy s p 451
OES ailsog, (69,50 aslllas .ol dalg> (5T ol adais o clam] o i jg 5l Az 0 g ealis B 09,55
b coaS sl ) e Wlgi oo 6 e A0y, Se- olad aailels aS ols Hlas 55 (VF-Y) jasaly lis gl o
OLBer 5 aieas Gl )asS w2l )8 1) clam] Ol Cugdr g (6, K00 )5 Jlaul arwg yiws (Olble U8 g o
OfF-Y

pald g lon Bl slp 1) iy Lalpd alsg) ails ladlogS 0 Ol rexw tadlaie (Sblagy Cardg p ]
205 ailsog, ails ol o)l wilgy a3 ol (el &3lge 10 5,55 wilog, (55, 1 ol Hles oloul L Ll oS e
ool laas Ll a8 ols lis ladg st Ceodlw £l 0S50, b 55 (VF 0 )) a5 )0 ailsog, ails auibl (69,90 axlllas

! Fogliata

2 Knox

3 Graziano

4 Serra-Llobet
5 Thieme



Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 i

5 Slay St Codl cli)] p goniine Sl ailog, Bkl (slalad (b 53 s pdySlanil 5 (Swj e ( Khose
OF Y oy g jgyme) o)l Sl cloisl

5 009 Bl ,87 Bloas g e (slad doo,lgrs (5,105 059> 0 wax Jeliw sl 5l b «anlys g b 31 cpl ol
AlasS oo 655l (Sl DS 5 65l &2 lee 590 5l oSl Lad g S 5l 6 i b € eleix ] sla i S
(<‘5».MJLA.QJ m5)> ).1‘ o 60La.\3‘ 005}5‘ u,u))‘ L).....u 9 (P le.bl.»aﬁ LY c\.u.ul_‘> Ls)..)lf f..».u LSL».LA Le) «Ga‘)‘ 6;0[5»
Ohlas o) 6l Sy ace w0 Ol cpl cEgemme 10 .abl oo (5 lo B oKy 5 5 05T sla JlogS Bd> 51 AL 58
)l (g 15,1 sbw) slacis b aia w9 (ogdll

WL».A \55)&; 0)5).7 .Lub...u L.S‘)" GM&.».) 6&00‘& L )Lu ‘AJ.C 9 L_S).n.\adUa_u‘ J..JJ L uMJgSD W) o)l.m‘ as )5.loul_o.®
Ol ,d asauis ol 03U 51 L0 sy £ (om0 relS aisle) gremd Ol oLl (o G1s ooy ol bl !
S Ss g 50e) 8l Cudgame ((Hhew o g ailESg, Gy gy JOLS 0 S g eo,lerd aasd Cews iyl 4o shas
Jedo 4 Cawo iyl jo O il38l Jlessl daolgs (6 eSS slaan s e Sle il cowaily o e (Vo))
Golul el (S cous C3 gy sloollis j L loassS & &l pas o (Y0V0 oo 5 $89) (S pddehi hals
Silode 5 Sy o SFLD pgr palns Rl Hed Cadd Sz S0 4SS ulply i Rl ) adsl cose
e Sz sl g, SIS Cusgaze pl (VoY (o)) Ken o7 J58) ams &1L 1o slavwly 5l JalS 5 gt Gilgh ol ez
Silsn ST, (Statsly ol + e K2 (S 5 (5100 e, p3) 5 Conl i o Sl Sl 5o

Ses Glasl 35,k 3l 09,85 Aoy, puible 7b s o SISl S g,y 3l eolainl b pol> yiagh

5 s o Ol 31 el S le 5B o aS sl las il 5 )S swy oo e e 5 Slegasle 5B g o 1) Jole
Gl 050 5B ¢ blae jo.cuils e T il ol s oS Jl> o it [0S 51 (G508 Lo 5 [ERVNS 50093 dwoligS
bl 0925 b ciils ol or 4y (golaidl closxl g i) ¢ (SO 5ud Laore o jlauly g Saeasly cnie Ol il oo 0 Ve 51 iy

Sb o g5 il o 50 g alog) (ormb (Sauzey (el wile (olasagd piarwsST Sgnp 9 Gl B JuS
Sl 5l eslainl g Gawaidy (ol ¢ owdige—sST 380U Budal S pde 0,504, wiejll b Cuddee (ol b ol

&lw

Abbasi, S., Modibbo, U. M., Jafari Kolashlou, H., Alj, L., & Kavousi, N. (2024). Environmental impact assessment
with rapid impact assessment matrix method: during disaster conditions. Frontiers in Applied Mathematics and
Statistics, 10, 1344158.

Aljareo, A., Watson, 1., & Schwaibold, U. (2023). Developing an evaluation approach to consider the influence
of country context on environmental impact assessment performance, from a southern African perspective.
Integrated Environmental Assessment and Management, 19(6), 1510-1524.

Brillinger, M., Scheuer, S., & Albert, C. (2022). Deliberating options for nature-based river development: Insights
from a participatory multi-criteria evaluation. Journal of Environmental Management, 317, 115350.

Chen, H., Deng, S., Zhang, S., & Shen, Y. (2024). Urban Growth and Its Ecological Effects in China. Remote
Sensing, 16(8), 1378.

Chen, J., Yang, T., Wang, Y., Jiang, H., & He, C. (2022). Effects of ecological restoration on water quality and
benthic macroinvertebrates in rural rivers of cold regions: A case study of the Huaide River, Northeast China.
Ecological Indicators, 142, 109169.

Chen, Y. (2024). Assessment of the environmental, ecological, and social impacts of river restoration projects in
Hong Kong.

Davari, A., Bagheri, A., & Mohammad Vali SamaniJamal, J. (2019). Assessing environmental flow regime in Kor
River: a holistic approach using system dynamics modeling. [ran-Water Resources Research, 15(4), 68-91.

1 Poder & Lukki
2 Foley



Vv e Sl 2 (P 5 e OI T (550 s e sLadilS0g) (Alobu

England, J., Angelopoulos, N., Cooksley, S., Dodd, J., Gill, A., Gilvear, D., Johnson, M., Naura, M., O’hare, M.,
& Tree, A. (2021). Best practices for monitoring and assessing the ecological response to river restoration.
Water, 13(23), 3352.

Feio, M. J., Hughes, R. M., Callisto, M., Nichols, S. J., Odume, O. N., Quintella, B. R., Kuemmerlen, M., Aguiar,
F. C., Almeida, S. F., & Alonso-EguiaLis, P. (2021). The biological assessment and rehabilitation of the
world’s rivers: an overview. Water, 13(3), 371.

Findlay, S. J., & Taylor, M. P. (2006). Why rehabilitate urban river systems? Area, 38(3), 312-325.

Fogliata, P., Cislaghi, A., Sala, P., & Giupponi, L. (2021). An ecological analysis of the riparian vegetation for
improving the riverine ecosystem management: the case of Lombardy region (North Italy). Landscape and
Ecological Engineering, 17(3), 375-386.

Foley, M. M., Mease, L. A., Martone, R. G., Prahler, E. E., Morrison, T. H., Murray, C. C., & Wojcik, D. (2017).
The challenges and opportunities in cumulative effects assessment. Environmental Impact Assessment
Review, 62, 122-134.

GhaforpurAnbaran, P., Ahmadabadi, A., Ghanavati, E., & Yasi, M. (2023). Hydro-Morphological Analysis of
Karaj River in the Urban Area from Beylgan to the Railway Bridge. Geography and Environmental
Sustainability, 13(1), 21-39.

Ghorbanpour, M., Molavi, M., & Zali, N. (2019). Evaluating Environmental Aspects Affecting the Realization of
Sustainable Tourism (Case Study: Zarjub River in Rasht). Tourism Management Studies, 14(47), 289-323.
Gotore, O., Munodawafa, A., Rameshprabu, R., Masere, T., Mushayi, V., & Itayama, T. (2022). The physic-
chemical assessment of urban river basin using macroinvertebrate indices for the environmental monitoring of

urban streams. International Journal of Human Capital in Urban Management, 7(4), 499-510.

Graziano, M. P., Deguire, A. K., & Surasinghe, T. D. (2022). Riparian buffers as a critical landscape feature:
Insights for riverscape conservation and policy renovations. Diversity, 14(3), 172.

Haeri, S., & Masnavi, M. R. (2023). Analyzing and developing strategies for the ecological restoration of urban
rivers in the framework of ecological urbanism. MANZAR Sci. J. Landsc, 15, 54-71.

Hanna, K., & Arnold, L. (2022). An introduction to environmental impact assessment. In Routledge Handbook of
Environmental Impact Assessment (pp. 3-21). Routledge.

Haron, N. A., Yusuf, B., Sulaiman, M. S., Razak, M. S. A., & Nurhidayu, S. (2022). Morphological Assessment
of River Stability: Review of the Most Influential Parameters. Sustainability, 14(16), 10025.

Honarvar, J., & Tabarsa, M. A. (2022). Spatial strategies for organizing the Darakeh riverbank with an approach
to promoting citizens' health, between Modiriat Bridge and Hemmat Bridge. Journal of Applied Researches in
Geographical Science, 22(67) (In Persian).

Jahan Tighmand, S., Zeinivand, Y., & Mousavi Nodoushan, S. M. (2023). Spatial-physical arrangement of urban
riverbanks with a tourism development approach (Case study: Pol-e Dokhtar County). Journal of Applied
Geographical Sciences Research, 23(68), 43-60 (In Persian).

Karthigeyan, D. (2022). Mainstreaming River sensitive urban planning approaches in Riverine cities-A case of
Madurai city, Tamilnadu, India.

Kim, K.-H., An, J., & Ji, M.-K. (2023). A Guide for Environmental Impact Assessment for the Installation of
Water-friendly Facilities in River Zones. Clean Technology, 29(3), 227-234.

Knox, R. L., Wohl, E. E., & Morrison, R. R. (2022). Levees don't protect, they disconnect: A critical review of
how artificial levees impact floodplain functions. Science of the Total Environment, 837, 155773.

Krasaesen, P., Nitivattananon, V., Pramanik, M., & Chatterjee, J. S. (2024). The Performance of Environmental
and Health Impact Assessment Implementation: A Case Study in Eastern Thailand. International Journal of
Environmental Research and Public Health, 21(5), 644.

Kusiyah, K., Mushtaq, M., Ahmed, S., Abbas, A., & Fahlevi, M. (2024). Impact of urbanization on environmental
eminence: Moderating role of renewable energy. International Journal of Energy Economics and Policy, 14(2),
244-257.

Lee, J. H. (2021). Reassessment on the Four Major Rivers Restoration Project and the Weirs Management. Journal
of Environmental Impact Assessment, 30(4), 225-236.

Liljenstrom, C., Bjorklund, A., & Toller, S. (2022). Including maintenance in life cycle assessment of road and
rail infrastructure—a literature review. The International Journal of Life Cycle Assessment, 27(2), 316-341.

Liu, Y., Liang, F., Chang, R., Luo, D., Gao, W., Lu, D., Wang, N., Liu, M., Feng, Q., & Duan, Y. (2025). Carbon
sequestration and environmental impact assessment of jujube cultivation in the Yellow River Jiziwan Basin
using life cycle and GIS approaches. Ecological Indicators, 177, 113748.

Mandarino, A. (2022). Morphological adjustments of the lower Orba River (NW Italy) since the mid-nineteenth
century. Geomorphology, 410, 108280.

Najafi, S., Kiani-Harchegani, M., & Dragovich, D. (2025). Check dams: Distribution, purposes and
effectiveness. Science of The Total Environment, 980, 179468.



Ve A=AF e (0A) AP F cann 5 bz (59l 5 sl oy 5 03130l )3 WA

Pezhohab Shargh Consulting Engineers. (2022). Determination of riverbed, riparian boundaries, and first-phase
river training studies of Valmaroud, Khorrak-Aberoud, and Gorgrud Rivers. Mazandaran Regional Water
Company, Sari. (In Persian).

Plan and Budget Organization of Iran. (2015). Guidelines for land use within the quality buffer zone of surface
water resources (Technical Directive No. 430). Ministry of Energy, Office of Technical, Engineering, Social
and Environmental Standards. (http://seso.moe.gov.ir) (In Persian).

Pdder, T., & Lukki, T. (2011). A critical review of checklist-based evaluation of environmental impact
statements. Impact Assessment and Project Appraisal, 29(1), 27-36.

Polruang, S., Vongthanasunthorn, N., & Sirivithayapakorn, S. (2024). Strategic environmental assessment of Thai
river basins: Incorporating climate change considerations. Journal of Applied Research on Science and
Technology (JARST), 23(2), 254548-254548.

Radzuan, H. S. M., & Martin, J. (2024). An evaluation of air quality impact prediction performance undertaken as
part of environmental impact assessment (EIA) in India. Heliyon, 10(11).

Rice, S. P., Lancaster, J., & Kemp, P. (2010). Experimentation at the interface of fluvial geomorphology, stream
ecology and hydraulic engineering and the development of an effective, interdisciplinary river science. Earth
surface processes and landforms, 35(1), 64-77.

Serra-Llobet, A., Jdhnig, S. C., Geist, J., Kondolf, G. M., Damm, C., Scholz, M., Lund, J., Opperman, J. J., Yarnell,
S. M., & Pawley, A. (2022). Restoring rivers and floodplains for habitat and flood risk reduction: experiences
in multi-benefit floodplain management from California and Germany. Frontiers in Environmental Science, 9,
778568.

Shamshirgaran, R., Tosan, M., & Nasirian, A. (2025). Investigating the functional problems of ground water
studies in dry areas: a case of Boshruyeh Plain, South Khorasan, Iran. Journal of Aquifer and Qanat.

Shamshirgaran, R., Malakooti, R., & Akbarpour, A. (2024). A review of technologies for purification of
groundwater including heavy metals based on nanotechnology. Journal of Aquifer and Qanat, 4(2), 1-34. (In
Persian).

Shinde, V. R., Mishra, R. R., Bhonde, U., & Vaidya, H. (2023). Managing Urban Rivers: From Planning to
Practice. Amsterdam: Elsevier.

Stafford, R., Croker, A. R., Rivers, E. M., Cantarello, E., Costelloe, B., Ginige, T., Sokolnicki, J., Kang, K., Jones,
P. J., & McKinley, E. (2020). Evaluating optimal solutions to environmental breakdown. Environmental
Science & Policy, 112, 340-347.

Taraszkiewicz, N. (2020). Application of Multi-Criteria Analysis in Environmental Impact Assessment.
Proceedings,

Thieme, M., Birnie-Gauvin, K., Opperman, J. J., Franklin, P. A., Richter, H., Baumgartner, L., Ning, N., Vu, A.
V., Brink, K., & Sakala, M. (2023). Measures to safeguard and restore river connectivity. Environmental
Reviews, 32(3), 366-386.

Valizadeh, S., & Hakimian, H. (2019). Evaluation of waste management options using rapid impact assessment
matrix and Iranian Leopold matrix in Birjand, Iran. International Journal of Environmental Science and
Technology, 16, 3337-3354.

Yang, K., Zhu, J., Li, L., Luo, W., & Zou, C. (2023). Layout and construction organization design of river
ecological control project—A case study of urban section of Shichuan River. In Civil Engineering and Energy-
Environment Vol 2 (pp. 293-302). CRC Press.

Yin, H., Islam, M. S., & Ju, M. (2021). Urban river pollution in the densely populated city of Dhaka, Bangladesh:
Big picture and rehabilitation experience from other developing countries. Journal of Cleaner Production, 321,
129040.



