~N

) WA sl g ke INY oyleis [pran Jlw oyl gl s wlidps

S QLS 3 ee g é“&f Thaw @lasi (ke 3)9?1'2 Couo 9 CED (o) y?
bl gU sladSia 3 (55 praiged sla gy (B2 b jUS2 4

Talis @Ml paol g 031 00 Tymons ¢! (639,59L 31 jcpme g 0]

(iraj.hassanzad @gmail.com : Jgguwe o g5) (s MS oKy ¢ luisls =)
S olKsly s )| ki) s gl ils =¥
oS oSl bl -
W/INY tedl s o,

AN Nz pdy fo,l
Vo U Y tabo

LXVCES

a3l (AT (5,13 piged o sy, )3 US 13 Sl paw o 9 e g T (Sbdaseiio 351 5 Bl (nl 5
(S5t s g (O X T) o 5 03085l 5 (151l olo b iz 3 538,555 3 b ckineizn b olyod e ol 3
(Sal3 2yl (8131 b (531350l Mo 30 L jg0 s (S 08 LT T (50 VY )l Sl 51 LS O ¢ slite 0
ABB g i WS g5 (OlalaB I 0laS 1B 43 g padT Po Tox 04 dlal 4 JSG Julatus dxlaB 0V 4y axlllas 390 adlato
axlllae 3590 ablrio (JKin (639390 41 A 9T b cuoyduo (10 55lo] (glya ] 51 et ol (6 S 03I A 45 EL8T,] g dipw gl
Glyal &8 o UG mls b plodl Balad plise g odlw (Bdlad s gy 41 (5l pdiged dige pb 4D Wb LMdige
Slpw (o> (§35290 9 M il e o lani Saasedn 3,91 Slpt (SNdige L olped (5,13 piged (sl ys,
e ol 05 (2130, l00 (3lo3 Sal331 5 &1 50slel Glas i e go caslling 3 y90 dlbrin glaJSKia 45 ,USR 13 b
(iadige b by, 43 9 udige (9 S (rg) 3 JieS cgiaaise b olyed (1 pdiged (S(pdg, y3 (BN X T) Hlre
L (B3lai plite (W9, owypr 3y90 SB D9y o 5l ol B yladie (p S (gI)Is sauaige b (B3lai plite (b,
9 gl g 3lans (glaaasedn 3)91p gy Fowslio oy (E%T X T) Jane jlalie (o a8 9 Y 85 Sl &1 giaige
il oo canlllan 3,90 allaie 53 HUS 5D (Sl (o (39290

oIl 9 (515 prdiges ( gabsdign cdiy 3o (=3 gl (sojlg

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.1.3 ]

[ DOI: 10.29252/if€}.7.13.1]

Wged b hg) &5 Ndewy xS opl 4 g 035 (gw)p
oS Gl sylg hey g Como e opyde sl
O ddib (6,50 adlhe  Cwl oo e
g 0dd (poyp JNix (ulidpg oKt e olol p
Ol Cage (gaudige yogy 5l eolatwl 45T D asuie
Dl duanlie by ¢ Slains pe S5 (D) 3945 00 Hlre Bl ol
slogli b coll dges Olalad ol (gl pdiges oo,
e Nged Oladad g gyl CSly cpuxie diged ilakad
bl Byi g bl )0 JKs 0095 dw jd o Vex)e
Wged Slakad gla hgy &5 Wiw) auS opl 4 deadSyl
b dges lalad gy a5 Jb j0 Wgcwlio jusie o <ol
vy cppcmlio gyl ylel oy o cdd a5l ol glas
Ol o T3 G Kis 3 (6,500 adllas zls (YO) Cusl
Ohgy i g B Jlee B a5 Lo« b
Oh9) & (Sl pdisel & Cuwd gabdige b (5 paiged
(YY) e 5 ol (V) Conl pwlo (B3lad plaie
By b opl & (IR by Sl wyp 58
Syt jl Sess lndige < jlee oladl oS
b Wy eomed il eliie g eole ol
il pSag by pgle jobar & wlesly
P s b gl mli e {giuaise)
aallas > (V) Cawl 03903 1)) Lodls 4egene soled
duslie ;0 Bkl gyl pdises 0 gyl bl cdy (6,50
bgyyo clalllas plo (YA) ol yiol3sl sy (gaidion b
gy ) edlitwl calor I Cilisee (sladiie; jd (slbdige &

dodko
(SKix 001 S alies sladiastin Hlade 4  slows
@y gddasuie (6pSejlul g d)b).g)l,oT S8 & by
Gl gy alols SleMbl (W) sl iyl
g5 M Gl (SR copie der ) oo
390 e ame Jelse 5 l9p 5 Gl Sl 31 i
Gub 3l aledbl pl (VFAY) 0,5 e 8 eolatl
Canddy S dope )3 6y pdiges b o ddo (614l
5 Auid Bpo pikiws oo bl gl bl
sobyy Sl el suin  plale wwwl b gl
hey o bl (V) dp8ce odliiel (6l paiges
Shal b Sialen 5 [ g9 b canlite (51345900
SPplel 5 pedlanal LB cole 4 (S copte
osalS g Cegw B il Coge g ody Aoyl
g I Sy PAF) 25 @l sladyje
S gy sl Tsridige b (o) bpdigal gy esbio
ol 48,5 IS i) cladnd o el g o)l culi (gy50 00
dnoly pj gdndige Bk I (YWIVNAAS) cuwl
S0 sl ybgy b odwslie 0 g A8 e dbnl pRen
Ol aomsts (V+) Sl oS Yogoms (9 (ol (sladiyjo
A ol by JUSdgps Sz 53 (V) ohlSes 5 ols3]
SPpdiges & Cund lidige b 5y pdige by, &5
5 ek cwl s VL cdy (el plate
olias b ool plato ()l plel (29 oz (A) olSer
udige b ()13 8900 5 (5l iges kb ibatune diges
@yl bob oS> > bzl gdaw dy5lp Gl )

1- Stratification


http://dx.doi.org/10.29252/ifej.7.13.1
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.1.3
http://ifej.sanru.ac.ir/article-1-138-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.1.3 ]

[ DOI: 10.29252/if€}.7.13.1]

v b piged slaigy (B bSR3 (50 e 5 alalie o wlasi (S0l 351 Cono 9 B> )

YV XY VY g i Job FA ¥A7 OA” — ¥A® FY ¥5”
3 s €ld5)) sl 0 @Bly o 3,0 YV Y7 ¥V -
9 u] )Lol u.ul.wl).: ML‘SA o YVWVWe b YA lg.).) CL»»
5Sbe ol oL S gy 4 S0 slaolKiw]  slon
AN Ly lale @yl dopd lawgie 5 Yo (S50
» 3 aie ol g5 5 IS o w3 VAR 5 el
sk ye g Cobye (S i @ of el 5 ()legd e
(V) Cuwl 3 puo
o 039)_
o ) o (5,15,

390 dilaie Cundg lolid g (535 S )
A \/Yz§~~~ ol b OS99 Al «Baios (gl s
LI )IoL.:] sl 9 olalesl Lg).f9l> Sl
o (e OY) b esuie SN ddbhie wusjdle
P g b g Vex B0 ol a4 JSG  letiwe ilalad
OY+) lalad cpl 5l plaS™ o (V JSS) A asube doye
(o 55 )5 GSolsl 30 alSls oo & (4
P PS8 oy plie bolad )3 diged aslad ;5,5
I 4 dogi boqodlyyl joboay b Qlesl cud cus
bbb 6 pSolul 3 (awyp 2j90 Ju)ly (orin platal
Ol dsliy dg ord @ly July jye 3 &5 sliges
Caibyp wusl 3wyl JBh 0 dges dxded Clond
I8 Josl S )l Lged aslad Ceond o iy ST g A8 o0
&S (liges lalad Dyg0 10 WAd o Bl Sluwlre il
e by e )d Sy il )18 e (59) )3 Cuwyd
oS o5 Jold aslad 2 3 devge LS sladasuie
€8 b p J8 L gl 9o Sk L) At plp jlad
(o owd B> U i s owd L) glsyl g (jio gl
o by clubw oK1 Wb el g 5ol
pool ABlis jobay dges dshad ya (gl oS sladasuio
(T I Gl Jgin) wi
03l Bolai (515 mdiged (w9,
Slael Jodz 1 ooldtwl b Ll casjods (g)lop)lel 4o o
5 Cuwl o &S d“‘{%—i Olabad Sl claisee ¢ Solas
Ol L)"L‘"‘)" oKl s URSe Dgd wyp (o9, u;‘
LaSuie AdB (£9) 5 diged Olahad oled Cuxdas joS ke
dshad AV £o0omo 10 Wi Cud diges dxlad i CleMbl g 0
dl).g S d)ﬁfo)'l.ﬁ‘ 9 bl uﬁJLa.: Shgo & dged
S 4 e u eolatol V oalaly l iges ledad dlux s
Glaad S 5l 0098 Jlxe Blyzul dpnloe (ly &S cul
Yo ol oo )bpyll )3 end (cSelul diges

_ t2.(%sx)?
T %E2

(1) darly

o (V) SR 3 G) S5 b 3 gadige
A Sb 5 (M) SR SB )8 0D s
dasuis 3)9])4 CEY o (G oyl 5l Bas

AL e g A ply ghalle gaw S ) 2l
o 5l edlael Loy (gybplel ley Loanie i8S
olate il _Bolal (6l pdiged B9y 4w o (E%” X T)
3ol odgr Wl 5 sl JKis jo (andige b Solas
S dols polie awnlie (Brivs cpl 0 ag B IS
By plie b oyp D90 Hbpdises slagdy,
Jopde gyllel 1 ssel cusny (gl sla el
Jhxe «wlddss plo jo ML@ (Al Hadls lgicd)
0398 Juo o d)l.)).g)Lo‘ )] J..ol> @l.u u.ul.w‘); s B0
shire Lol ond 355l WSibe bl byo aSL ol
Oobe b z8ly 0dgaote il duwlowe dleiel dgds g
‘4.'99,3).0 CJLU 9 0 Mbu o ydduo d)lbﬁ)hj 2 u.a:eb
I Sogn oS cwl eadge pl sl o duslio o L
ol p 0 Bz pl 3 g ol plou] g lddod
55 Gl opl 4 (oS slbdasuie 3)51);. ey oS cwl
ol g ol donis du oo a5 4 4 39 &Bly (9051 3590
2 ogMa g daled HIyedy awle cds 58 s
ol (gwyp 8 (Blal 5)Ppdigel hy) ol S
QS Gl o2 S350 3 oMl imen
P &S 50 S ) s alhie maw g ol glbdascie
48)S )1)8 asllles )50 colis aidldyy ‘j & olagss ple
L MolS” ol adlles jd Baiod gy cpeud 4D Cal
usl.m W) fDl.’>r.s| uLO.».Q?U ).sl.u.s » ool D)g0 dhws)
L (380 [)’il A Sl o .\3|9Sue &S cwl

gy 9 319
adlkre D90 adlie

@90 Vooje 93 s V) Juoly adlllan 3)90 ailaie
aoly e s adllas 3)50 Juo)l 25 SR OY Colus
e i VoD g Aee o ol g g 0dg () s>
39 (W Juojly) addlas 390 ddlaio cuod (650ke sl
bug g o3 @ly o Jod Cond > g w0y ¥e
JS3) sl 00 dgms YIA 5 VIY Ve X4V el by
Ve olsa )3 s Gl oo 39290 650ke ()
350 JKia .l alol YAQ HiSa 3 L5 dlis 5 gl
B CBsS S 5 g 039y Jlwadl 3l (]l anllas
(ZEIND) Sasgs (AYVIE-) 5500 (LXFINE) 31y Jolis o
(1) ool ISz osgd (1) k) s 3,50 e

0dgde 1) 45 odgy LS YOO Joleo 90 (4w prdaw
glio JS ol 5 cos G ol s bUS oj
om0 e Sl W8S 15 S il b


http://dx.doi.org/10.29252/ifej.7.13.1
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.1.3
http://ifej.sanru.ac.ir/article-1-138-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-20 ]

[ DOR: 20.1001.1.24237140.1398.7.13.1.3 ]

[ DOI: 10.29252/if€}.7.13.1]

ARV ul‘-‘“b 9 )LQ(J /Y a)l«f} /IV'“Z’ Jl.u ul))‘ Lglm LS~>/ L;uL.wa

Colmlel 5l bl dges Slakad 4 bgpe @leMbl
Syolp lp b glyswl (Wges azhd OY+) aopdis
ol Wga iyl Joaz 5l Ly ()0 (o2 (539290
sl a) 6 beiwe diged Glakad 3l eolail s .o
dy50 Sl b aSd olal cgles g (sloply dges clalad
On ) wiges lalad Cbal (I e sl S > eolatl
s &S g calllas 390 dilate JS' S5 Llatine lalad
D91 085 pndl ulatine dalad OY+ 4 Mo pds (613 1)kl
g0 daily g adlas )00 Colus 4 a2y b (pivzen
1ol a8 Sl diges labad Sluad s (gl ps o3l

el Gy

t-student Jga> ;1 (odjl avyn lwly oS cul 2
i pliie (g1 prdiged (b9,
JB Gges lalad S sliwd a1 Bgy cpl 0
5L 3)90 gl Olalad i a4y (Wges dalad AV <) cudld
Lb ol el —:6 Slag05 Slalad dlass (g0 dalad AY)
axdod  (id) dol Caoddy gd Cudby dged dskad S
dalad 15 g ] diged added S cliby (gl (4ges
"dg05 axkad ¥ X iges dakad Yy oty a8 dlul diges
x Voo el g 4 Wi e a8 dlal does )3 Bl e
5 adlae opl 3 g Obl e FexN0" g M e £
g b oolatwl e Feox Voo ol b g)bpdiged S

(W03 lalad &y adlllas 590 dilate (Aispmuds ol yos &) adlllas 3y50 ddlaie Curbgo =V S5
Figure 1. The location of the study area (along with the division of the study area into sample plots
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Table 1. Number of trees in the studied sample plots
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Table 2. Basal area of trees (m~) in sample plots
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Table 3. Standing trees volume (silve) in sample plots
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Table 5. Results of estimating the number, basal area and standing trees volume per hectare in census method
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Table 6. Results of estimating the number, basal area and standing trees volume per hectare in simple random and
stratified sampling

Sl opd dopy ()lal sl 2o Slxe Bl Ol o9 dasule
BY/5) W/FY \OSIAY YA Eiatige ok LBl ESa 3 o
\Wiss ¥ DFIFA Y-VIA hirkige b ol (alo)
YVisa AE- \WED Y./ hirkige gy S tigo oo o
\/¥Y Yo ¥/¥- YAIFE hirkige b ol (ESa 5 goyosio)
¥o/-\ WY \YA/R¥ Y-AlsS s gy ol e
\D/0A Yis- a/aa YY-IvY s b ook (LSe35 slyw)

SAaige g (Bal plite (51 piges ;3 LS 3w g glaiie paw ol )0 4 by @l Y S
Table 7. Results of estimating the number, basal area and standing trees volume per hectare in systematic random and
stratified sampling
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Table 9. Comparison of systematic random sampling on the base of "E%xT" criteria
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Table 10. Results of one-sample t-test for comparison of sampling methods and census method
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Abstract

The present study aimed to investigate the accuracy and precision estimation of the number,
basal area and volume of the standing trees by methods of random and systematic random
sampling in the forests of West Guilan. The cost or inventory time was determined using the
criteria (E%° x T). Inventory was carried out by complete sampling (census) in an area of 52
hectares. The study area (section 11, district 2, Nav forests, Asalem) was divided into 520
rectangular plots (50mx20m) and each plot was measured separately. Measured characteristics
were the kind of tree species, diameter at breast height and height. After inventory operation, the
study area was stratified based on forest density. In each stratum, sampling was carried out by
simple random sampling and systematic random sampling. The results showed that
implementation of stratified sampling has reduced the sampling error and increased the
sampling time for estimating the characteristics of abundance basal area and standing volume
of trees per ha in the study area. Amount of criterion (E%? x T) in stratified sampling was less
than sampling without stratification and between stratified samplings; stratified random
systematic sampling had the lowest value. Therefore, among the studied methods stratified
random systematic sampling, due to high precision and minimum criteria of (E%* x T), was a
suitable method for evaluation of the number, Basal area and volume of standing trees in the
study area.
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