[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

>

Bl b lio 9 55y9LiS pole oluiil>
Ol SR (wlubey

"‘:MSR ‘Ulio"
Vst g1o,lgnle gl 5l ealatuol b ol ai5le (bl Qb (slags ) prgho sl (e

L .7 . .
sl oo ' of 19T pa0 g g ¢ Gannl Bl 4

Ol (sl (850918 gy g Ubigel «lisios lajles (5o e lie g (509U gl 5 linios 3 po ¢ b il (A5 Jlatily -
(farhadasadil4@yah00.com :Jgguse 0w g5)

O SR S 205 5 el <SS plafl 08 lom 5 Wiz Ui e JSiz Sl 15 iy (opn =Y
Olrl esslo «55)3UiS g g Ubigel «lidos Glajls (hile (ane wlie g (65)9liS (B0l g Slados S 5o ¢ mabo mlie sy Yol Y
WA /WY 1ol Gl VRNV sl s o)

FY b OF ramio

bguuro 03,52
w5z Ol 25ln G Rl )l pgie Colus s 9k 033 S pgie ladoss 3 AP G ke (e5S 1B 9 donde
Jlaziial B pgio Cgz Glie 42 b G slelle 3 sl 1l plio plole cul pro Jban 292 lio sty 295 Copse (lp My

Ll pols Guins ol Blaal 1 Lsile bl 0 (6)5 poio sladoye olulis gy ol 5104 Jalgs

S50 S oy Syl 1 ealizl ¥ Jigtios sl 1 husle il @b sl s)lS usio g 35l pslaie 4 it cnly> sy g Slge
oo Yo ghaw adllae 3)90 adlaie JS 53 (S3lad ©jgo 4 g b el lijle (il )3 ol by U L slas) B pgie gaw 5 (iSTn
o Lol dbgsre ol sin p5 53 b cutlyy (GPS) lon ol Combse wins 1 o3liial b ol sladiges olyis & o1d (65 gt
Salige (K) S8 5 gl G5loyST paiman g 05 sl Ll 9y (it g e phnad] o5 2050y Sl gm0 (655l 9 e
Jbe Glag) 0953 )3 )8 pgio golaw glsctal polaie & SYM ol Jay (edle w)g8l 5l dalllae (pl )3 .28)8 ploxl (il lowlns 5 gl
s 3030 e Cunbly damVAY 5l eolatel b s Mg slbadds abdib s couo (o)l oAb edlitel (3 B siawl pgd dass) VYRA
4 plodl (GPS) Sler b cusbye

b5 g ablsgame sl yliw s 45 0l o pgio iS5 Glyjle Corlume I kS Ve AYAA Jlo 55 a5 ol Lis ool Cowd 4 uls :ABL
09 35855 ol )3 00d 039l p Colune Hlaie il olaisl 35 4 1y (6 pgio gaw (50 5 it cuiy 4 e ¥Y g S VY colue
buwgie Colue il o 0o AWINYE IS Como oS b Ll cono bl 5l Lol s cpiomen Cul 0391 (e () pguo sbodg Cluis!
Slasyd /Y s a0 Jolis |y aodgs dopd A 51 i (0395 VIVY) gupe yio B0+l 208" (sloodgs lias Lol 3y quge yio Av e (8 ygiuo (slaodgs
L0l olaidl 58 a1y liw] sla g8 poio aw j on D5 0355 BY ek il 1) HiS S 5l i Colun (0395 OY) Lodgs JS

sl a3 3 39 o Slaisiy ol 5,5 Sl ) 5 51 505 a8 i o oyl i all selian bl 52 L 106 S A

[ DOR: 20.1001.1.24237140.1400.9.18.7.3 ]

[ DOI: 10.52547/if€).9.18.54]

235 &yg0 oY Sl g gialn sz el b il phuile gl s bails el

O9he Y iogr 2 sl ol (30,7 S gedes
u9—~l~° -/ s b cblas dl).g QI (.\J.o)b °k) )USA
23S 93 g g0 odlatwl Cd g AJgi (gl (Ao yd ) LS
395 4 l) glae la) pgio 103 4% (2 9 LK
d)gﬁy’\_«o )l_'JSdb )‘)_Ib Yo- UI)J] d]){ ilesls uol.«w‘
Ohsle il )3 las)lS pgio gaw (¥) Canl oad ()15
.(\) C/uu)‘ 1AW .))9]).3 )L’&b Yeooo J.)Lbo \\”/\F JLMJ ).3
el ity glp y9dS 3 0o Wy e 5l b
5380 Oledbl pl s as ya o)l LY Coonl g
L oy qlio culld aobl ol il glp gjyaelp 2l
by 4 503 Bkl S (0 g st
SR s )b AB > (5l sl K Sl il e e
ORI 598 o, pgio 3 Juie oo g el
S )I Lmd)lgxy’uo doye D g J..J93 );bl.o,a Lol 030>
s 4 5 Se3 b 5 550 53 gt ol &t o
Gl dtanly b 5,8 oo

DialS g Ladls )5 Lol Covge )9S )3 Lo d9aS
5 i o 5 b 3yl g 1) 05 anlgs iz rdaus
goee 9 S Ml 458 slos) S pgio (A8l e

(03 CasBly o iyl o s iy oy 3 6 sl

doddo
(5918 5> Slojg sl ojg sl g LB

Ol 3 Gl el )b e o el g )b SR
(S cogr 00,3458 (il mlio (s ads) dlse
syl (Siba 5 silodmn lole (Jao g oo S
Sl Orizen i gokae (55 lan 5 elege ) slosnl;s
slosl ol b 55 (slaolSiing) puny (2 YloolS
Silojl g bobly by b ojyle 0aiS (clapiumsS|]
b poio 1Al y938l59, Cundl b JKin (obojlilpuie
by el il Cutine 5 (eloinboolatl awgs 3
0125 a0y el ol s () )15 (gloniiS yeess i 5
5 e VO Jlo 3 pgie Mellim (gmneS” bawgs
Oghe OF la )3 pgio (alls 5 (anb slrody waw
93 e ol 5l Aoy3 AR a8 sl 015 5 )l5S S
AY ol oas x8lg > g KJ)AT doBS gy (sl ygutS
W g 25 oo Cu o 0yglaionis Blial b pdaw ol sy
S5 e Lol tocnl blas Glaal gl osilasdl ao s
Cunl 08 (515 S Gosee YIIY (e (slos )8 pgio
AUF s dolio b o] (o> OA) HESe oo VAV oS


http://dx.doi.org/10.52547/ifej.9.18.54
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.7.3
http://ifej.sanru.ac.ir/article-1-378-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1400.9.18.7.3 ]

[ DOI: 10.52547/if€).9.18.54]

bo

i o § 9B 00 5 (sl ol s

29bai ol 48 Ny aoxi cpl 4 g 3 13wy 30
(VY) ohlKen 5 denlys aiil o cawlio cublB (glyls
dhﬁ} wi “?)’cﬂ? dl.m)p’ PR ‘51.0.»435?
g 00l I8 slwlid 350 dlay yglas jlodlawl L1y ()55
Sy oo bs bl 5l pglas ol 45 Wiy 4o 4
b olgee 5 500y 5 (JKxladisS Al and 5 pasds
) soolie oyl powlio gla Sy g (g slaby)y o)y
eolatwl ados > (VF) oh)Ked 5 (0,5 Ay deuy
Slodoye o aib 3 1) 5psS g sl pglas
353 D9l (gl Sinlen piuww K ohis cle 4
Syl a8l Hlol (BB 598 syl pgio o
1 )l olds cuxdly b oS 2 o 1)) Joto slaylojls
dlo)l}m‘ﬁ ).:9144: 9 )9.) )l W dL&sa_gu..\SJ )I odlel
@ S5 ladjyglp yS olej g abje Syo b Sl
o) 0o 8 4 IS Hlhise 5 olpae Hlasl 3 1y cusdly
o gl s adpdy pilie Il (i b SGSS
oLzl jolate 4y pils Buisd Cplplly ] Gladss plodl
Ol sis)l8 o gaw 3yl slp ¥V Jitior gl 5|
)3 el 5k

W g, 9 dlge

Y27 AN B Y ¥E il claske b oly5le kil
Jed )3 o (Byd Jgbo OF° <A B 227 YYg s oye
Cusl 03y jolaid] 595 4 1y 1S Colue 3l doys V/FF
;JJ Slpl & olioyes Vbl il ol (Y JSCS)
095 3lgus ¢ pussl) olle yloga ((plST (Rt e pukl il
d])‘.} 9 ] )'9('*’9’ 9 )95 ALY s.)l.g‘.)}o.?r.n ‘olfslf c).e(umjb
Ak e (ool YRAY Ol WY iz FF g 0)
alelas ) ¢ oldlas oy WU cov hujle il 8l
OBy b @ (S5 g (g0 by ghaw )l Gy
9 L;]Lom L;lyo Lgl.a.m.by' u—ib“B ‘L;IA.A}LZ 9 L;lm Lgl.m)l_g
(V) 2 )18 o8

Voo i) g ol A o)l g Jlo olpl o g (uliispg:

9 ol 65 b wlio pdaw (53,58 ] Cauns 4
o=l syl g0 eaiSdgame Jolas o lsen o ol
o dy (goj sacs pSojlal g vl b ladoye
5 o) ilon b o)l pgio g 3590 (V) oo
Jds s Lol s (8187 cds gy plen o uSe >
S pgme Shim 9 S2 S golaw (NSl g (S3pS
3 05 loj de yd g Bl amled il G Al ia
L a5 )06 lojlonle culeMbl Lol .3y saless Jouas LB
Oe e JrST L 3l 50yl s p g a8 A ja
5 plady addl 4y gl cwlio slaodly I salauwl

aledbl el o cutlS cov L8l S8
Clidos aiej cpl 2 g Cunl ygps S hojlsale
ass and Sl (1) cwl aBS Gjae (gd5dme
dy90 UM ‘_’)L’;wl ) Sl Cawdd glaodls b Lmd)lfﬁyuo
lodoye pasuls ol cll g ca S 5 b))
g o (g (M) 15 pMel bwgle oad (5) poto
— LISSHI&IV oozt polas culbls (A) ) Ken
Ol gs sl )8 pain S8 > TM 4 IRS -PL
as” oly lis g 00)ST Ly |y S bl 3 jwdsogeo
Al A Sl oolaiol 3)50 3,559y b g 3a850 ddlaie o
2 LISSHI ozt by I odlawl b (V) (sualjpeus
S5 gl paio adds ans gl |y Wosly pl 0bj s
SIYVA) amd 6 o 1y S b ddleie glag,lS pgis
» IRS 5 Land sat stz (slaodly 3l eslazwl b (YWAR
asl wlial amd cpl o (6 uso paw 4 ST ob LS
Gple 5 sl oladl e cleay Jy cul
o M5 Il col i gl Sl (ool
eliwsy 0 Bb puo culS Kod ajledy il ol
5 (S pol b Carer ialS dad pl 5 aS Wb e pl]
» 1y Rapid Eye (glojlsale yolas cubl (VA) 1o


http://dx.doi.org/10.52547/ifej.9.18.54
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.7.3
http://ifej.sanru.ac.ir/article-1-378-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1400.9.18.7.3 ]

[ DOI: 10.52547/if€j.9.18.54 ]

il o § )P0 5 sl ol s

o7 ¥ it (glolgmlo yglas 5l oslisal L o5l il L (slacs)lS ppio o (e

Ay VTeons Assann

oyt Ol

T ke |

Kilometers
0

0 12525 50 75
T

P2 LTI

YAt

T
Yreoon Assann

L L I Kilometers
0 230460 920 1,380 1,840

delllas 039100 5 o) 5le il (6,98 o 4l - S
Figure 1. Map of the study area and Mazandaran province divisions
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Figure 2. Location of Training Samples on the Santinel 2 satellite images in Mazandaran province
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Table 1. Distribution patch of poplar plantation area in Mazandaran province
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Figure 3. Distribution map and location of poplar plantation area in Mazandaran province’ countries
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Figure 4. Distribution poplar plantation area’ ground thrust in Mazandaran province
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Table 2. Area and percent of poplar plantation area in Mazandaran province’ countries
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Extended Abstract

Introduction and Objective: Estimating the amount of wood produced in poplar plantations is
not possible without determining the area of poplar plants. Estimating the amount of wood
produced is very important for the production management of wood industry units. Industry
owners need to know how much poplar wood can be extracted in the coming years. Therefore,
identifying areas of poplar cultivation in Mazandaran province is one of the main objectives of
the present study.

Materials and Methods: This study was conducted to estimate adult poplar cultivations area
using Sentinel2 satellite in Mazandaran Province. Firstly, the general survey carried out on
poplar cultivation with full canopy distribution and its cultivation area at the regarding area.
Then, in the whole area, the numbers of 202 cultivated areas have randomly been mapped using
Global Positioning System (GPS) as Training Samples. In the next step, the relevant images
have been identified in term of time and downloaded, and also radiometric, atmospheric, and
geometric corrections have been done on them. Also, banding appearance, color compositions,
images mosaicking and bands calculations have been performed. The Support Vector Machine
(SVM) algorithm has been used in order to extract poplar cultivation in the growth period of
2018 (March to December). Evaluation of the accuracy of the classification results of the
generated maps was performed using 183 ground trust points via GPS.

Results: The results showed that in 2018, 705 hectares of Mazandaran area are under poplar
plantations, which Mahmoudabad and Neka cities with an area of 167 hectares and 33 hectares,
respectively, had the highest and lowest area of poplar cultivation. Poplar cultivation area
estimated in this study was excluding young poplar stands. Furthermore, the results of the
accuracy assessment demonstrated that the overall accuracy is 95.35. The average area of poplar
stands was 800 square meters. But the number of stands less than 500 square meters (7121
plots) includes more than 80% of the stands. Only 0.2% of the total stands (57 stands) make up
more than one hectare. These 57 stands occupied about half of the province's poplar plantations.
Conclusion: Despite the favorable climatic conditions in Mazandaran province, the area of
poplar cultivations was lower than expected. Therefore, it is suggested that in the future, the
necessary measures should be taken to meet the wooden needs of Mazandaran province through
wood farming.

Keywords: Ground trust, Support Vector Machine (SVM), Training Samples, Woof Farming
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