[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

w”ls A.Mf olidls
"OBLS pg oy cblis" 4 i
£33 9 Comnt 0jlould (33l 039

http://pec.gonbad.ac.ir
(19 IR I3l 153 590 allan) Sudl 5 Slwo a5 00l HLS LS 30 Wil 53w we
LT Hails ol T SUAYLS e (5 900 Gl aazme gy (ol Ls ke T 93,07 Lo jtazmo M ygy (e witao

u,)g.‘b »15 sso)l.w‘ ol)'] oKasls g@...Jo &L‘.a 9 6})51.5;5 saSiisls ‘6)|JK;? Lg).';fé, Lg}?;..i’.j‘o\
el axly (ool ol5T olZzils ¢ ks molie 4 (65,9LiS 0uSitils ¢ g lalSiz 09,5 Laliwl
g alg ¢ oMol Ol oKkl ¢ 5 Jarmes 00SLES iy Lanore 09,5 JLoliwl

ool oty ¢ oDl ol3T olKzils ¢ rds polie g (55,5liS euSiisls (g ki o4, Sbezste
wssls J..u.f sw}elf dv.j oKl ‘u;"*’w 9 4.:'.) (=9LC suSlizile L)LOT 9 LS@L)) 09; )Lg'dt.w‘a

VEYIYIVY sy g i VOV CEIVE sl s A b

oS

Sy G el Sy (iiren g Cure o155 Gl 4 yxie jl Srand 0 b el 4 Oyl i3Sl (uizes 5 Curesr W)
& (o 9 Sy hbisn sase 511 ¢lul Candluw 45 ol Sy (S peid (hrnxo s § a0 I (K (T (T sl 00
Silwo oo g oy Bud b Gudioxd (] .ol 438 )5 )1 )5 argi 0590 Loy VT il 51 a8 (Sogll £ 95 el Jlo 02l b 0315l o0 0 ybolo
009 B Jold ol & (3T 10 45 b plexil 95 (AKir Sl 50 axdllan oy i ploxil 03l (Fguo (SOl (yl5m0 1 (G35 50 SBAisS S
A Jeolgd 50 )1,ST B L o] 32 50 S go ;;,ﬂ S rSojluil .aiods Clsl axllan gl p gy (3o ddlain S g Wgldio 5 o
duascion o plouil (bl g oybume) Juad 53 53 3 35 y0 Bee 9 YO+ il 15 95 b Ciguo @udo 31 pio Voo Qe WA Yo So Be Fo Fe Ve
A8 il Jold 0095 gla S5 5 (liumme) 9 liuntl) gy Juad (g guduo I aliold (550 aaies ol axlllan 3590 sl
Sy bro (bl o (5 0310l g Cad ol 2 53 iS50 S aladlo gebauw 9 HLS )5 adaiie ghauw 0398 £ LT, (Slao e il 1
bold 15U s lwl 000 GLid (Fgo (ST Glime p o Jolge 5l oe sl 1y G231 o e s Joke (Jore ol
T 9 g0 T Ee 3l abols ud Jls Sixe (Foo (T oliee y2 (S50 IS o s 9 (Fo (FogIT s Juad cigS
bgryo o1 yieS 9 walds Gblio 4 bgypo (Fguo (SO 9y 010 LS (G0 (Fo9IT (yl5a0 b (9980 alasly (LS50 JS o
ladigS 45 g gbas atspnl Goodgi (65 IS Gayb 5l a1k b 45 8,5 A (g (o0 092 Bwgi— (S assnol (sloodgi &
10 GalS (55 g0 yab a1y (Fgo (FOPIT (lgi g0 B gy (e gk & S0 3 EU I )0 pgas | Ao (sleeSi!

oilS )3 calold ¢y wd cpdaiio g o g ST sils sloo

Loes a5 conl dawme cubilagy onns i SO Jgo doudo
Sodyge Voo es oo aS Sl ool SO815 51 AL g§’~>5J—| o8l A yomie (6 ped dmwgl g Shmes O,
izt (Sosll ol agdie Jlo 50 Lgyl 0 eyos; S el oals Sludl glacdlad Jl ey oo
Okl o g 00l JUaS 55 ke Yo s 5T Coge Jdoas ailinlie oS Cunj bz SUyks sla Sodll
wolse 500 5wl oo Olgs Sl 4y a5 ek A Sogll el sod ] as (g0l ax g o )lee (090 Sgauiie
055 5L 3,50 Ve ee Sl (5155 (ge (Sl ool (VN0 plSen 5 Ghoess ) cul (Sgo
s 33 syl Sl s yo ows FY- o (555 5Vl by Sy lme il o,y 5 Sl
5 S sbo,lsle .l Jaxe glos g 5l 30 So41 (European Environment Agency, 2014)

alipoor_meisam@yah00.com : Jg:e oo 5*

Ys


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

VFeY liaal 9 5l 090 9 G 0 Lol (o233l 0598 / LS pgy o j Cbilis 4y s

S ool bagliesb sbalas iz jo s 0 o
OO 507 OB ) 39 o9l WIS (o0 U 358 sl
GLD‘M as J.m.)‘so o)’l.‘?l loasLs 6)4.MJUQJU‘ 9 Le‘f).'
P20 9 A )3 Gl L eh S ) wdx lrial
e ju bldwe yiwSs
asl o (Grey and Deneke, 1987) aGo 4 5,5
o o 5l g0 Ve aold o 0 K> bl ;o a5
Trbe peizmen Whior S8 (B (oo VB o (e
—a s JpaS (SeSs j0 ailyi so Jule aw a5 Wi S
olS gl )l dadiel g5 () raaly 38,50 lalS alews
S ol me g Lide divo g5 (F (Cagb, g Lo b s o)
**"5«5" UL..» (Lyon, 1977) U9J L'.;.M;\) Cped 50 Dgo
2LS leslasl alewgas 1) 4y oo e 03,08 lals a5
..\.».tLo.: u,u}b 9 ools wls.t.)‘ LQ.?;J 9 L doass OFTR
—aslh o gl p 8 0l ey S0l aloli L el
Slao Gad gals 4 e Vb g ool 4 g, S50 sla
3085 (6,50 asdllas ;o Wl oo oo aiie ol iy
5 o515 b el bsp 5o et ablaie 9o e (glad
Fows polae b ool [l Ko i 0 slass
Bbe lasas alS ndg g wisly lid oud dgduns
L adlio g 0d Byre Fgo Sogll Lials o aal,lS
Krag, ) 4515 .(Oliveira et al., 2022) sls L5 1,
Ol e s 4 s Slaai oS 9 (ol 525 (1979
A olao mhau U oS oo Jes 003 )S g lao ae
slas 35U ¢ ,.5e5lwl sl (Fang and Ling, 2003)
Sladil co 0 YO ol ol slas oS 5 s
S5 lae 255 gy 2 ) e ddred (o 00505
sinlesl cpl o oo e Glgieds 0ol s (5l
A yeS i gslo o e (sladad s .ol colaiul
40 ke bl o e e 9 ol ooy S8 s
- hele sl 68 oslal miwge SO L e oo oS
lao 2alS p sew a0 308 Sl (o) sl oS lo
B9 e Slasi oS Job g elis)) (250) Lie 5l o)le
9 595 9 (Eyl’lng, 1946) a_i..;).:‘ uoj.,a} u.».,o.b e
xs,5 ke ook, and Haverbeke, 1974) 45, 5la
Sl Jole o sloaiy oS (sligy 5 s <l | o515 o5

Yy

Lo jo (Sogll nl (ol o pliwds GEE jes sl
5 78 ) (B0l GsSs (Sl yzen ol
(Moshtaghi et al., 2013) il b les
Jolse Slsrear Wbl 5 bololss o 5 slasiy oS
5ol slow Sogl 5l SeSae oySlel BoisS cdadloxe
ot e Dlads (5 (oten 3l 4dds Lailsg glgsl 00 3
w2l aib &ilse plo b awslie jo ol e anl o0
Sl oo (Sogll Lli jo egias gilge 5 £9)50
AP pligiome) S oo Joo 5 g0 9 910 (6 ien
Ol b (idos ;0 (VYA%) (5,58 9 550 ogas (l 5o
lad (5250 glaaiss cils (550 g alold 26 (o)
az o ) plgie o (T S5 50 0okl b e
it od 4n3lS glas o Gy, sl 5 Gl 5l alols
Dgs dales ins lawe mals e b

Gl 53 bazes s g ol 3l e Tk
Gl 5o I 553 4z, ST ol Sglae los  Sogll
30 g, el as sl wlasl o,blre a4 1, oS 0,
Py 50 A5 Ol oty oS L e te j0 doyo FY sgu >
5 CutsS ST LYY 5,00) <85 18 wuud glas
L N B R ]
RICESRSIPRCTAINPUR SNE JUNPET R {JCINE JUNIRY
Maleki.and Hosseini, 2011; Samara ) el csglate

a5 ded o lis o ow,y @nd Tsitsoni, 2011
SV ) baugte gl uilS 18 o Yeeas locs alS
VYO - YO+) obsS lo il 8wy cas (35,0 YO
(G Ve o ¥yl Glauls 8 0 b5 G
@ o Sz 59, 2 e (81 (pizmen el iy
oy Gl wer pl & cwl ga S s Job
g sl sl et 1) ey SIS b 5 (SS9
S5l el jo o3y ) eade slaas
Sd) iles e gbads L co oo sbas
QARA

$s,S ol (Yang et all., 2011) | Ken 5 5L
$lp yolie b 5 A0l Oleea lals
3 o polie b dlin ;3 Lo g (Fogl tals
B Az g o590 S0 wllas 5 SEadl Gl Lo abox
Sloasll 5 S » abows & (o gloel (5l il azd 5
sloolps 5 )5 i eloe g 35800 Dax (LS
Ok o diZd Fge lho Oz 0 pdy sl sl


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

ohSen g )5 e o

—aal g oob 4 Wil se asdllan ol ol 5 Lol s
Sz 50 e slolad ags (Shb o sl ol
A5 eSSy Sodl rals

b gy 9 olge

axllao 890 adlaino

Oliml 53 558 Gl ol G =0 y0 &5 5 S Sl
Lo i ooy (2 5T 3 055, 3 ol
WOV Ul ;5 a5 S,k ol el ol o (glaSls
Olygi,y o Azl o g0 gl wl oays F Elasl
Loj slo@z ¥l pezen (5,500 gloasdler 5 55k Sk
4295 b Bkl il 65 03k 5 S)lgm 425290 e
AV (S L 0 9z ge (2,8 DUl 5 Cosdee
Gl sl 5w oo oolaul T 51 ey oSse 3
S by B o8l bl L 5 s (S
Sz SHh S S h crl gl (YL Senl
JESaYE e il il by o Sliaygls 5 ol
Az, OYO VLAY Y Y LSl sogamme o
Tl o,e YFOXA " LYSO XN ¥ g s b
§ e Ve abge glis,) Jilam () JSi5) sl o gl
2 e B ol Sl g o (Jlods (i o byo mla
513 eSiln el o ly i sty o)
5 o8 il a0 VF/F dilaie mlans 4o il bawvgio
ASAIY L s adsm sy ¥l Si b oeSiko
Bl g5 05 ol gy ell 2 5 Sl Sl 5 i e
Lol b podas g9 3l Adg> w0

YA

5 S p ol GleaShy 4 Cond Sgo LalS )0 e
Fang and ) . 3 b S0 adss o aiies a5l
w1y odd 5,885 ,0 adlate #3565 (LING, 2005
oyl iegn nl 50 W05 wyp e a8
g o gate g 0di S Eli)] G aipeS sl gl
Joe g ol adllae 0055 g lae aie G b alold
b eyl )l cnl Jloggine 75U oud osls (3310 Ggem S
IS gl Ban ol (lis Sae (Sogll mals 5
M g9 gaieiols, inlol il See (Seyll
2 e Glan S Shleds el oyl Sle ol
oS Lol ousS” el Jolse lsie a5 b bls dael ol
el Jlog glgil 005 5 36 oo (Sogll 5| (HsSune
o) dalise oty s Lad (650 Sloss 0y iretes |
OF g blos

S sbraisS b el ol LSl aslllas o
bz 5550 slaces 3 (S glaosy jkle 4
SOl 1ol b g Ll Juad 50 50 195 S
Slges Liwly cnl 5o 09d Siludoe 5 (omyn Foo
il 325 3,190 Jold o

SialS LS e gt oolr go Sogll LT )
Sl o

el p &S (LSl ) (2lS de sla S ¥
FainelaS 0,185 o 55U ool> slas

536 SalaS S50 ALS slacS 5 g loaisS G 51Y

Sai,ls Ggo Sogdl Lzals (s i


https://fa.wikipedia.org/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D9%86%D9%88%D8%B1
https://fa.wikipedia.org/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D9%86%D9%88%D8%B1
http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

VFeY Ll g 5l (090 g o 0 louds (w233l 0598 / LS pgy s j bl &y s

: wfe PR e A

o COW':O 8000|N 1200000 1660000 200000

3500000

3000000

o

ol yaile Bt P

POTR RN

M

e pdA
S H
s f..:&uhlk' g
P b4
e
o
o
o
=3
re
°
o
o
”

*© = o M

o ™ ™ (0
T T T

460000

0 4000 800000 1200000 1800000 2000000

29 Ol b 53 @319 axdllae 8590 allaio Cadge —) JS

oSl jo 50 Ll ggamme iS55 o 4S 009 (&
YFaed e olol b IS et e digel dashad Ve wilen
Slebad Bl 51 S o 0wl 0gs o Slaal jo g e
g et gl a8 sl sladas do yie Vi) ¢ digad
2wl vgzg Lo el g el s o ela )
hd . Sle wibe 0oy sla_ax in awbre s
ez b plis e JS ahie g g elis)| (oSls
Colus 10 35290 (LS00 IS oaizn 3 5l ons 5 albld
1y o 18 5 L0 0 0w B g 0 S (e e
2 sxSeslad ploj Gus o puilS B ol i o
4iB> ¥ chlise | olgh sl 5,8 000 5 YO il 3

ool Juloxs 3 4375
sla Sy 5 Ty Sosll lie o Bl (o2 512
Pl 5 h—ogi lrojlel alos 5| g asdllas 350
o098 Jloy v azgs b Slaxst slo Julod 5 ayjes
230,5 oolai ol e ol (Siar g 5l  psie
Noges STy bl vy ol adgl slagygasl i
woled (b (Ggmw T Gl Jae s awslis 5 sl
Joe il e il 009y (g0l ) dad g Slgs
Son 5 gl 05 Jloy dmosilendl 655Ul 55 uilie

Y4

Losld (5 9] @osr
e Al 5 el o (6531l 3 51 bl (5

Wil i )3 S e el (SR slaosgs )]
oo e 5 Al 035 Sy azinsl o35 B a2
anlllas ol 5o el aal oS5yl lieas iy
g 5l 3 B VO uilSh g0 s (Feo (Sl
9 Ol Joad 93 )3 ol ud a5 0l e Bgo
300 8 0 Bgo DAl oS (6 S okl i)
oo lawsgy oogs 51 S 0 ke Voo B Ve Lolgd
2,8 e 1,50 L(CEM DT -95) Jow g
sla Sy Sl g pSojladl sl cul 53 Ll
L dges Slakad (6,10 paiges (b9, 5l Loosgs (5 izl
Ll oolaiwl IS oogr cils gl e cols
s g ool olasl jo aiged axlad Culi alb 4S5, 9bay
005 5 aAlold ol 009 00l jeme p dges a5 o yuxie
VF ol diges ashad Cull als ol 009y Sigo ais
S sloesss 1 LT ag ppbes s, i
Logy) (So—o gloal 15 1ol (Sy—o Sogll Juals
> S st 51 o S g b | s e
it e Vo Al &y 4 ol e e ek S,
e Ver Al b K0S 5l Sgwe 0k 5 )l inul bl
4gS drpa LS 50 diged Slakd diged 03l ) sl


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

ohSen g )5 e o

Ll ol 5 43505 L3 (Ghalandarayeshi, 2015)
o plul 4.1.2 ases R 18la 5 5l eolici

ools iV Jgaz ;o 598 S L el g, sla S
ooggbyﬁ)m)oéﬁx@wm.wlo&
bl = e 0395 4y bgyye ] o yieS g peembogh
0355 dx bogy po ,lal 1 Silee (il eizred (el
Y‘\/f’a ).Iﬂ uj.‘l_uo l_> &m‘ —))M o¢53 4_a .on).n

| )...A‘S.JL..,

il Joe 5] 5] sy sl 0095 Lmoaslasdly usls g
e plosl 0wy B9y (bl 2 Joe (55l ool
S (e 9 Wlg (g (bl Lo psite (5 )l3 gine
e R e R
s il bazg b ol 55 ol s Gl
Slp aseal b3 slo s jl e b5 slaes sloosls
Joe olgi g0 Slae 0l oolai_wl Wosls Jd=i g 4y
Toplp Ve bline (i Ll by 5l eoliwl b 5
aiy; 9 RY) Joo s o s sloojlel g ot )
0o ,S 4 wloe (RMSE) Lhs ola o (n55loe

aslllan 8590 adlain (BRI gy B S - Jov

S o akhie e

€M) ks Silee (M) lis)) 5:Slea m2hay (1) lo @55
YZIAO YV/avy M-FY I Kogs

Ya/1Ad YENQF AYIYAY ) (Sgs = 5 poe

Ya/FOA VAN F OAYYY ) bl = e

e 0 o9 9N

VY- - Ye/YA- £¥10006 I S - g

Ya/a¥- VYIYY- \-YIVESR I Sy — Loy

Lgryo ol (2 yeS 9009 JBgs oy adlaie & by e
J.MJL:Gn ‘si.la.‘—&my WT 0Q93 EY

sleosgs 1o Se—o Sl e b0y sloo,lal
Sl oo ools Lid ¥V Jaaz jo i S alise
Og adhaie 4 by pe Ggo (Sogll (il o yitn
SL- g el 0095 4 bgaje ()] o yieS g Gicdys

1P S, 50 (AB) Fgo (Fogl ylime oy oyl -F Jguo

Syt 2 Sexe Bl OSibe Ot S b 455
VVIVE v/aY SYIVY AVA ovs g
VY0 AfY SVIFY AFI) Y/ s — 5 yae
VY AINO SYIAY ANIF SN el = e
VEITD V-IYY e AAIS 00/0 T
M ias AIYA £Y14 AVA ov/o Sk - Sy
VY AIYF SAI+0 #/A OF/) Ll = 5yae

Gals s sk oo (Sogll ol S0 ae
-%le.g_a

fo

Y S s s (Sosll (liee 2 aliold g aisS plss il
alold LT3l b jloges ol ol ool oo sols oyl

'10-fold cross validation


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

VFeY liaal 9 5l 090 9 G 0 Lol (o233l 0598 / LS pgy o j Cbilis 4y s

120 A
1104
100 A
90 4

80 - A

Species

70 1

Alnus

Carpinus-Alnus

4 | ' Carpinus-Parrotia
y n Control

50 . Gleditsia-Alnus

Quercus-Carpinus

60 -

Noise (dB)

40
30
20+
10
0-
0O 10 20 30 40 50 60 70 80 90 100
Distance
oo (S ey bl yy ilisin (s AiSS (g aliold b bL,I yo (g (Sogll Y U
P G line site (S go (Sodl (e mli
Oelee yhd (2 Sls calols (o e b 0o )3 O mhaws S50 o5 Gyt (popsl (Kwan 55 Y Jou
cad b bl s Glis,s U5 ahis mho g gl ool 1m0 e i Tge SoglT lsee b 1, anllias
S Se (Fron (Fgo (o]

axdllan 9590 (o5 (S yuiio 9 (AB) G go (So9IT yl30 (ot (r0 yopens! (Somrod g i — ¥ Jgur

S)losne ghaw ol (o o po P9 pemsie Jsl resie
ofe - fA o S350 e alols
e -IA¥ Syo Sool e RS
oIo¥ =10 Syo eIl i 8 (Siks
0o =10 Syo eIl i s )| el
e AL Syo o9l e e gl ggazme
+163 ARl Szo S Gliee P Y

Ol p (PEL gy Jolge g aigf Ol g5lw Joo

. ’\3 '|'
Vb, o oY
Noise = 54.9889 — 0.1379(distance) 5 Ol oopo e Sl kol waigs Sl sladie sl
+ 0.0557(intensity) ol 00 o s 5 Jad (g Sogll ad
—0.0222(sum.BA) . . ] . . RS
+ 1.2146 (winter) ahie gl 0395 5] (eSileo e il S8 Sile
TOSOUIS) e Sl e s I gl 50
-1 arpinus — Alnus . T T .
— 0.9791(Carpinus sle e s doles .y )5 ool aie sl Jas o
— Parrotia) . ool las Voakaly o Sge Sogdl als 5l se
— 1.5382(Gleditsia — Alnus) )
— 1.1109(Quercus ol 0a
— Carpinus)

gl


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

ohSen g )5 e o

Ol &zl ;0 a5 05 )18 S sae Joad ol gl
D9 (0 03938 Fao SOl e b gws VIVVEF
W Sl po (oSl a2y 5 (RP) oo (o g 5
Salp Ve Bl (o Lol g, ol 2 (RMSE)
5,5hee il 4S5 ol oty +[FA 4 /22 ol s i 5 s
S S Dl ol 5o soleidin Joo nlie
o0 (3l (h Jae (uilylasS 5l Jgar o
5 g SoglT B ¢ b igS calols il el
Tobws 5 Sy S5l Glies 52 (550 U5 ahaito o

ol 0 ool Glas F Jgaz 50 Ll gls e

&y Fo e 0L 0 IS ahaite o (V) akal, o
oy alold g by (s o  Fgeo (SS9 Dals
Al e S e aisS 5 Sy S
Wil atie 465 S5 (gl 0,9l Ban F14S 55k
O yguoipl el 50 9 ) dae 4ig8 ] pb slras ol SIS
g b 55 b i sl 0y ool 5 ¢ s
plsl Gl 5 (Ll Jad 53 55 (5 S 0pluil oSSy
Joe o 5l o, Jlaie jo sl Juad Sliccwl sos
Sl Jad sl 85l Gaa ST el s Llxd
Lol .0gu g0 Bdo> fuad o yuo o dae ol 1,3 1wl
Sl (B yliae) Juad 50 o (gl 050 sl

S0 S im0y anlllan 390 S yuiio 51 (owyp slp b ,l9sS FILT i -F Jguo

o s el F @bl azo Ol g
TR BYYYF/VY \ alols
e ¥ AMA/SY \ Sy Sol cus
S VA \ (e ) s s e
R LRIARN \ b
e Ee YEITY ) R

(V JS) sl oo

""" Control
Species
— | ;o AIOS P s

81

79

~
~

Noise (dB)
\1
o

~
W

71

69

67

5 (1 alal) o oals a5l (s Joe el ol

Syo S e 3l alald ¢ il lggS LT s (piman

b aSisy5ba o)y go (Sogll Glie 2 s)ls xS

$lrosgi 5 Fyo S e e Syo grie Sl alols
EmpRm i e el i

Carpinus-Parrotia = = Quercus-Carpinus

10 20 30 40 50 60 70 80 20 100
Distance (m)

G0 oo 3o RIS > ilio GlasisS Sl amalia - S5

Y


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

VFeY liaal 9 5l 090 9 G 0 Lol (o233l 0598 / LS pgy o j Cbilis 4y s

O 0923] @l eizeen g (il lgsS ST @l sillas oad obwl o (Sogll mad Gl b Jae gl bl
e Fyo (Sl Jl e 458 SI(F JSE) g il 2 odd Cd Fgo (Sol flie wigo 0y e g
Os @bl 3 Jgo (gl (liee Sisysbar sl 4 g e (eired 9 (b S it glaosys
Sz ooy glls bl 5l i (gl e ysbo 4y idig Ot 5 ahaie mhaw (Ral38 b asl oo SRl s sk
Wil 039 & by po 35 (Ggo (SO9)] lie (2 ka8 e Sy Sl el S g Gge (Sogl ol e o ol
ol Weogi= S b oo alS (a3 jsbas oud S Sgo (Sogll e
69.0 %
a
o 68.5
.
@ 68.0 { %
b b
o bc%
= 67.5- Cd} di[
67.0— T T T T T I
el 2] » @© o) )
ot e | o> ) _-— P35 | =
= = = o = =
Q g2 <X © < =<
(& © o 192} @©
Q 5 = @
2 z = g
S g3 S =
L S (&) (@)
=D |
S O
Species

Sgliin B9 > . aliss Gaaigs y9ue il (g 00 Cod (T (FOPT (1 Kilon dunnilin gy (9,85 mmy o903T b -F JSb
B o0 LS 1y oo gy o j0 digd (il 410 S wglas
S5 it Gy Jad )3 0uds oo (Fgo (Sl 0 U5 55 Fyo Sosll Llies 2 sy 5 OliF S S
] il i s o e Consl oanlice LB 45 slailon el 00 aols L

Y


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

ohSen g )5 e o

69.0
68.5- ol

68.0

Noise (dB)

67.5-

67.0

't

[
winter

I
summer

Season

wgliie By s> ¢yl 9 il Joad 90 3 o0l cud (T g0 (FOPT (5aSiln Ayl (57 (S9y85l crmny 9031 b5 -0 S
DB o0 3L Suo 0 iy ek 53 1y (T g (SO uSilen 410 Sre Ciglas

S5 end 3Skee Jyo (Fol Gl polie tels
WIS (G550 ks peS & Ced
Sys0 solKiusl jo o Fodl (1Kl awslie
Ole ol GLis (e 5 Ly Jad 9o 0 aslllas
3 e 6l s jsbay Gl b o o (S]]
Sy dsmg 4 bgrye WS ol el bl b
oo S plgeay a5 cunl el Jad o s o
on 50 5 WS oo Jee Fgo (Sodll ply e eailajl
2l o s o Sles i) 0 S e LS )0
e anlp o adly o il Sse (Sogll rals
Js¥se itz 51 J&I b olS Sy o go (o)1
iyl e 4 Fee e o Al b o slee
Gratani et al., ) wS o Gz 1) Sgo &5 S,
mo B> Fyo Gl 5l e )| 6550l by (2013
b h JESE e 0 58 58l Gl S 2B g 0s
s cpl.(Lercher, 1995) 55, o w51 S Slas!
ole &5 cwl (byon, 1977) sl Sladllas b Lewl o
— ol alpasgts ) o glgsl 2ol LS a5 a5 wis,S
5 00ls olSail 1S )y 5 laaslis doats (yyzmad 355 sla
S Dol oS o Grigres HSl> (Brdou gl
2 el g Al GlSe (B0 sleosy 3 Sles

rF

&S i g ey
dals dilio b calizie slroogs g loaiss o Slae aunlie
g ooy (alos a5 3ls (las ((ALS (Adgy (9o 4dlare)
St s a5l aals b g loline S laaisS
Noges lgxe a5 (Moshtaghi et al., 2013) )l e 4
@)l Fyo Sogl il jo plin (AE e lad
Dlipiome asllls b 5ol s 8ok 315,15 Sllas
Sosll UsmS o ks 3l sgm 3y8e 0 (VWER)
lasdlas s ol bulyon o lls 5 ol als s Sgw
as’ 5,5 ol (Anderson et al., 1984) g ,ail (5o
lho goie (Seo5 50 @y B slajly 4 5ls b et
AHls Sl 5l U Fee Sodl slae als sl
9y 2 99> adllae o 55 (VF0) gbls 5 s>
235U L Gso (Sl Sl als s el o Shee
4 S QLS )0 45 W30S (6 S A 5 ra S S g
I Sge Sl (mals 0 055 sy w0l ple
e Jolse 51 (o Olgrsa 5 035 10595 50 (65 kB
o Joe it gl bme po go (Sogll (LalS o
ole 55 (Ow and Ghosh, 2017) 595 5 g9l oS
A e s Slgy Sl e egias wlse a5 Ws S


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

VFeY liaal 9 5l 090 9 G 0 Lol (o233l 0598 / LS pgy o j Cbilis 4y s

ol spam )0 5 wb osls ais Jge (Sogll juals
5 W)l eShe a8 e S0ke wiile by pite plu st
Mg JiSe o ahie mhaw g ahie mhe (Sl
coyd Sl Grizmes 5 Jue qalpe lul p e
S Olies 5 QL350 S haie gl G (S
Lo O)le 0l 0929 5l Sre (e alaily (Sgeo
Sl ige Sogll (o, U5 aloe gl il
Oliveira) )|, e g 1,5l asdllae zuls yolwl 5.0l o
1 6y ddlaie 90 juw sl o 45 5 (et al, 2015
Sl (Ko (LS55 Slawi g (0515wl plowl o
Oidgy g wiols lid oaliogdus b gwo polae b g0l
So Sl Gl o w5 il Glyiea LS
B e joliens a5 (6,500 adlllas ;3 b (See
Gloslr Sl oo als  oolx LS LS i
Tobe (xShe il el clls i slapSTs L
VA b o Bblie ;o ool ssaliv Jeo 6%5]1
(51 b lawgio o515 L) (siug) Elge g o2 (oo
e N B A S5 sl (ke b 4 sl
Sl g o 28 G (> alul) Sy g aams LS
s oamlie Cils Gilises glagSTy5 o ass b 5 il
Ow and Ghosh, ) s ls céllae Gubos ol mls b as
5 4l addllhe mls olol s Ll een 4o (2017
—Joe 4 a5 7,5 0,0 (Sakiehetal., 2017) Ko
slo,isbe G 655 5 oo (ol (e by 55l
g Fgn 8l WSl (LS Abs 5 xed
s5ba Wl oo Sogll S50 4 S0035 S (5L 00,08
5500 Ooleds 0ol e g e il )l gladasde LB
loadl> o oty g Jod,dd jew slid 4 o
Sbml g S Gyo (Sogll il anils v52g oLl
Cudyb osimo lis (rizees aalllas (ol (slaaidly o9 oo
—aalp diges o plpiear Jlaie sl S39lsST 050,
Sl el el T g 5w sl gt (b Gl Fse S5,
ol 0 w85 ol 5o (Yang and Gan, 2001) 5 4
(Syo Sodl Guals ln ol onyml)l olsiea,
g wS oo i asll s S n L) (Sge glsel Sl
Sl g0 (Fogll (185 )0 50 Jale (L )0 (2l

Sl callas ios cpl mls b as
e 3 abolh (L Grimen s (Sogll als
e 4y alols a3l b aS o ysboay il o 31 55 g

\{)

5 Oiis W36 L aals ble 4 by Fso (o]
o &»y—éLJ W] 6Lmo5; L ‘on).a U] u.v)...os
25 EWL 0 g (Sogll e Sl el a5 Ll
o T S5 @)l 18 col> maw Soo3 g il U
als o alS by 53l 50 sise Jele wily
el oo Vb L5 Calply 3L Gse (Sl
@ olpse ) Gae Sl Gl o Kg- S
) 5 Slgd axls p 3 aiss 59 (nl Su3elsST Sloogas
90 opl a5 S g3 e 4S5 ey ol s Ll glise
2 egady |y alse slaoSal Ku LS o 458
A (0 g auS o Jdl ey mhaw 4 SGop gl
‘5'......‘0 S dxllas g)"" 3 WT 6[.&0&94 J.:L..u A S
-5 p deas s Ol S s jglate 0 aS 15 (6,500 dsdlas
Sk Sye Sogll mals o (b s i g e
Sso Sooll Rl ity il el Sim IS
A 0y jo malS e o ieS g aBuel cogs o
oo, (Maleki and Hosseini, 2011) o sonliv
Van Renterghem et al., ) |, Ken ¢ 08,5, oly bl
IS Jds a4 Sy S LS50 a5 Wogas Lo (2015
s 5 i 8 5 o 5l Sael )5 0g3 2l ke
il 010 )18 2l ol (0035 50 (50 (nl 005
oses ol 32, 5 Slsis o W55 oy e
Lo slo s 52 52aS gl 5 jinSTyie slogal
yolo addlhas mlo b as oI35 oo 00 S Lul
o3lail iz oy braes 10 g Lz 0 j0 las alS cawS
sw!l Sge Sodl Lzels 5w (Nasiri et al., 2015)
PhS ROy S e S S50 sl g ond
@l bl p 29,5 ey 55 Lo sleesl> LS
sbaiss ly Gyo (Sogll mals Glies desl anlllas
Velfe g e Yee Nee Ve Joled 1o 5 e
Jolsd 3o (B n Sisw i s b o VUF 5 VYD
ol e S alaie mlaw ols aslas gl ol 5

2 ooy itle (Fhy il el Sl Gl @


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

ohSen g )5 e o

cblis lojlu i) baomee 9 LS50 AYPA o )l Ggiome

0P OAY 55 b e

Anderson, L. M, Mulligan, B.E, Goodman, L. S.
1984. Effects of vegetation on human
response to sound. Journal of Arboriculture.
10 (2): 45-49

European Environment Agency, Noise in
Europe 2014, Luxembourg: Publications
Office of the European Union. 62 pp.
doi:10.2800/763331.

Cook, D. I., Haverbeke, D. F. V. 1974, Trees and
shrubs for noise abatement. University of
Nebraska College of agriculture Experiments
Bulletin, RB246.

Eyring, C. F. 1946. Jungle acoustics. The Journal
of the Acoustical Society of America. 18:
257-270.

Fang, C. F., Ling, D.L., 2003. Investigation of
the noise reduction provided by tree belts.
Landscape and Urban Planning 63:187-195.

Fang, C.F., Ling D.L., 2005. Guidance for noise
reduction provided by tree belts. Landscape
and Urban Planning 71: 29-34.

Ghalandarayeshi, S., 2015. Characterizing stand
structure and growth of natural beech forests
for the development of sustainable forest
practices. Department of Geosciences and
Natural Resource Management, Faculty of
Science, University of Copenhagen.

Gratani, L., Varone, L., 2013. Carbon
sequestration and noise attenuation provided
by hedges in Rome: the contribution of hedge
traits in decreasing pollution levels.
Atmospheric Pollution Research, 4: 315-322.

Grey, G.W., Deneke, F.J. 1978. Urban Forestry,
John Willey and Sons, New York.

Krag, J. 1979. Pilot study on railway noise
attenuation by belts of trees. Journal of Sound
and Vibration, 66(3): 407—415.

Lercher, P., 1995. Environmental noise and
health: an integrated research perspective.
Environmental International, 22: 117-129.

Lyon, R. 1977. Evaluating Effects of VVegetation
on the Acoustical Environment by Physical
Scale Modeling, Proc. of the Conference on
Metropolitan Physical Environment, USDA
Forest Service General Technical Report.

Maleki, K., Hosseini, S. M., 2011. Investigation
of the effects of leaves, branches and
canopies of trees on noise pollution
reduction. Ann Environ Sci 5:2—-7.

Moshtaghi, M., Kaboli, M., Karami, M.,
Kasmaee, Z., Samaee, Z. 2013. Predicting the

¥5

1 e ol o ud dsp Cuglis 5 SISlasl
Ol 093 Gaos 10 (WWAR) (5,395 9,550 Ll uon
5 Sl o e (A (Ko &5 NS
oy ol g Dgo ade jlalols uliEl b Gge cal
a5 Cawl Lo s ol g 0400 0925 ool allS >0
oubaisls oo slacms, sl 5 Ll 5l alold ax o
oo 28l ol il iy (50 b oST)
Lol Buaie pol> dasllas s b aS 05 dalgs i
Sl yrie G baly) (22, Ol a5 ol S5 LLS
e (S ks (K5 g (s sladasiin g e
2 ey el Gl Slaslie peds (g3lwosls
S sy Bolse @bis JIoar b SleptcssS]
B5d (B3 (srld Wl eed s (Kwon Ly o 7068
30 ol oo Sldllae cows cpl 5l sdnlawsdy mls )l
g ookl (48 s)lere 5 D o sLAS (AL
St ol alllan s & i 5 IS by
laosgs 6,5 Sz Goyb 5l ane (A1b L &S 090 o
—a ) il SlosSal baseS aSs jgbay At
m (ot B0 Jbgy (o) i 4y S5 )] 50 o gas
sk S (el s ysb 4l (Seo (Sosll Ol
gy Shogas pode b baptucusST o col
olge Wodgs 6 be sla g g bazis o 5 (i)
Sy Syl Ll p a8 wls 0929 55 (6,503 Jlems
ot il eanyl Sldlas ;o 090 o Sl X Sge
o Sy Sl dr 0 5 ey S5 5 a0y

Ogu

&Lw

CB pye g aAlolh 3 oy ATAR o 65095 p S5
SOl U5 po 0obl s e slad 2350 slaaiss
9 Som 098 ooy lae (§59)9iS5 g pole alme (oo
YYO-YAZ Y (s

Soll el o lalS o Shae VE Loy o blas ol ol
bapme 5 ol aldad s ra o Ty WS L (Sse
DV-FO 0F (s

Sgo ~SB —Ol = lgn: cons ;) bame L;%J] AYYO o5y
e YA bl s oyl s

oo Gl oy VAT 0 (ST DL e ortd op (bdeswe
oy pole oBadls alxe AYAY Lo o des)l yeud
ASO-AYS N F b,


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

VFeY liaal 9 5l 090 9 G 0 Lol (o233l 0598 / LS pgy o j Cbilis 4y s

Sakieh, Y., Jaafari, S., Ahmadi, M.,
Danecar, A., 2017. Green calm: Modeling
the relationships between noise pollution
propagation and spatial patterns of urban
structures and green covers. Urban Forestry
and Urban Greening. 24: 195-211.

Samara, T., Tsitsoni, T., 2011. The effects of
vegetation on reducing traffic noise from a
city ring road. Noise Control Engineering
Journal. 59. 68-74. 10.3397/1.3528970.

Van Renterghem, T., Forssén, J., Attenborough,
K., Jean, P., Defrance, J.,Hornikx, M., Kang,
J., 2015. Using natural means to reduce
surface transport noise during propagation
outdoors. Applied Acoustics, 92: 86-101.

Yang, J., Gan, W.S. 2001. On The Actively
Controlled Noise Barrier. Journal of Sound
and Vibration. 240(3):592-597.

v

situation of noise pollution in the underpasses
of life and construction under construction in
Khojir National Park. Environmental Science
and Technology, 15(3): 13-22.

Nasiri, M., Fallah, A., Nasiri, B., 2015. The
effects of tree species on reduction of the
rate of noise pollution at the edge of Caspian
forest roads. Environmental Engineering &
Management Journal, 11(5): 1021-1026.

Oliveira, J.D.D., Biondi, D., Reis, A.R.N.D.,
2022. The role of urban green areas in noise
pollution attenuation. Dyna, 89(220):.210-
215.

Ow, L.F., Ghosh, S., 2017. Urban cities and road
traffic noise: Reduction through vegetation.
Applied Acoustics, 120:15-20.


http://pec.gonbad.ac.ir/article-1-869-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-04-20 ]

ohSen g )5 e o

Modeling the effect of roadside trees on reducing traffic noise (a case study: Noor Park)

Meisam Alipour ", Mohammad Reza Azarnoosh 2, Alireza Sadeghi Pooya®, Majid Eshaq Nimuri
2, Ali Kialashki*, Shaban Ghalandarayeshi®

PhD Student of Rangeland Science, , University of Islamic Azad University, Chalus branch

2Associate Professor, Department of Forestry, Faculty of Agriculture and Natural Resources, Islamic Azad University,

Chalus Branch
3Assistant Professor, Department of Environment, Faculty of Environment, Islamic Azad University, Nowshahr
Branch

4Associate Professor, Department of Forestry, Faculty of Agriculture and Natural Resources, Islamic Azad University,
Chalus Branch

SAssistant Professor, Department of Mathematics and Statistics, Faculty of Basic Sciences and Engineering, Gonbad

Kavous University, Gonbad Kavous

Received: 2022/08/15; Accepted: 2023/06/13

Abstract

Population growth as well as increasing migration to cities in recent decades has led to increased
population density as well as the area of large cities. Noise pollution is one of the environmental
problems in big cities, which endangers human health in various psychological and physical aspects.
However, this type of pollution has received less attention than other pollutants. This research was
conducted with the aim of investigating and modeling the effect of tree species on road noise pollution.
The present study was carried out in Noor Forest Park in which 6 stations including 5 different tree
stands and one control area were selected for the study. Measurement of noise pollution was performed
in each station with 5 replications at distance intervals of 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100
meters from the sound source with two noise frequencies of 250 and 500 Hz in two seasons of winter
and summer. The studied characteristics include tree species, distance from the sound source, growing
season (summer and winter), and stand attributes including mean diameter at breast height, the average
height of the stand, basal area per hectare, total basal area of trees from the sound source to the location
of receiver. Based on the model selection criteria, the linear model showed the best fit for modeling the
effect of environmental factors on the amount of noise pollution. Based on the results, the effect of
distance, species, season, intensity of noise pollution and total basal area of trees on the amount of noise
pollution were significant. The distance from the source of noise pollution and the total basal area of the
trees showed an inverse relationship with the amount of noise pollution. The highest noise pollution was
related to the control areas without trees and the lowest was related to the Gleditsia-Alnus mixed stands.
It can be concluded that noise pollution can be reduced more effectively with optimal design through
afforestation of mixed stands so that the species cover different floors, especially at a height close to the
ground.

Keywords: Decibel, Noise pollution, Basal area, Distance, Frequency

*Corresponding author: alipoor_meisam@yahoo.com

A


http://pec.gonbad.ac.ir/article-1-869-en.html
http://www.tcpdf.org

