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Table 1. Statistical summary of forest structural properties
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Figure 1. The experimental variogram and the model fitted to the data (a) height, (b) Tree density, (c) number of
shoots, (d) percentage of tree dieback, (€) crown area, (f) crown diameter
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55U el K

s R RSS wy‘ num»(/f)luas 5l ) o (slaskas 3l J e
oy o[58 Lusgie Fa/fY Y. Vag 1A sl glas))
<Y VAN N7y VAR av AR </ s oSl
oA [Ny Lusgie fa/af - BAN) AL sl Cany sy
AN o/-¥ Lusgie FY/VY Y- Y8 A sl SASUS doyd
<[5 [+AA bawgio fa/aq YAYR AOA AAR sl zb aw
o[y /¥ Luwgie o - -[5¥ -I¥Y S 2b ks

s jgiome (:S5ke iy (RSS


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.7.7
http://ifej.sanru.ac.ir/article-1-197-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.7.7 ]

AR

Copde g9 Jl (86 g5 dliae cpl g adlas )90
Sbul 4 o cwe palie dad Ladl o LS i
o w5 9 kB oS 039 ojlsen 5 0ld bi> sladie
YA Lasgio yobo 4y ooy ol 5> US> gl Adbi e
0elS prd g (Gl g Cudpw & dogi L adlige s
g6 oo b g odugy HE (wimen g bol LSy
Wls Gl Bl 6 pSedy Oygo @ ) W) by
YY)

2 e n el ) gl i Sl ol
Gy Slosnlp 556 cov g S il LS el
9 Ol o ad) el B8 2bg 3 15 e
) oS @l Bbd 31 () 55 e e 5 S
sl b (asee lapiehly (S Ol (o) slaoly
(PSsls) oblome; Jelos g 4jo0 3 eslisal (Sl
sl g Cunl Jao 4 ataly (g oleloe (T0) ol
5 phSols Ja a asly Jblowe; sl s
{¥) el o el

odnlino Wodly o 10 (60,5luesl uils Guizs jo
S & Cunl 990 cpl Sl Cusdly cpl 03,5
ool OA) el Sy Gilie Slgs > o pito )
Sysie 0l awbe SbplSely I ol @l
ol e esuie Sl Jlidle (g)b esd (g puSejlul
e Cawl Us&o Jiale W8l Sls > dw ply s ¢ le
plS e ls 15U aleld (YY) Wlodgy )05 I Jitus aodly
Mass ie AVA diw ply B o YAVe glas)l 350 o
ew g o WYr 2l Susid dopd e PV Cous
(Y Jods) Conl o YAYA L5 5 21

Sl <Y &S ol B3 bal Sely il aiels
S i 3 5 C3Ss Sl 028 e
a3 V) 3l 50 eite polie > it Sl
Qo )d YOV (s o yadld il 3y90 50 (S (Siunly
busgie  Ssumed WIS > ¢oplplo .l oal s 4
ol 290 3 bwgie S Gl Kbl ool 5 03p
sl e yesls

& 2 S sgg (TA) il o pbslan
5 03,5 o)liS Zl Cuxsg jl eMbl gy eqe wlis
b @Yb ise > (s o s (T0) ohlSen 5 Sl
WW0)S Ml cayd o i sbalis el 1) ZU il
jor ksl Jlos olow g8y gl Mo (nymre 5 e
Oygo 3 & Sl (B 2l lagise > (Sasas
Jlais |y g €83 Jolf  S0Sis o s bty
oo oalple el CE ) Spe ol 4 o)
G 4 p 2 lp S gl (AS 5 (o Cundy
Susod @l bl el o sl Jlos ol o0
el g b b3 gl 0 (SaSas aopd (e
Lol dn o) Cute g )l dne (Stren (U5
5 Bl s gl S b puie @b gaw
9 &6 0oy om S WS oy (S (Fr) oen
D)1 dgm g oo (Siuads boly 565 2l SaSis

WAF liane) g ol /o 0jled g Jlo ol pl slo IS (ulidp g

2 Sl (Sien cdlyyd o o gl So g adllas |
03,5 saalie 5,0 dipw ply sled n a4 bodly ol
2l mew g s SaSis e Sl (s gla)
5 odel cund @ (la el dgy oled Jao (sl e
M L@el » ol ol L)"’)‘)" dLmJ.\A 9 Lﬁfl)fy)lﬁ
Sl ol sl Baiod )0 e o Gl 1) gt K
0y o e ¥R LB glis)) pl )T g lg (slaala
d ZFR LS 2U pdaw 9 AFY L3> (Saslis SR
Sl g ailu]
o hysle 53 &S cunl clalols dapl Sg g b asals
S (St 3> lalold iz 35 Cguine ;K015
by o SledMbl g 03505 yaseiio |y 4l )50 Cuunguas
o> eyio ¥V e Cons i e YV LS s elas)l 590
o VAT L 52U mdaw 5 jie WY 2b SasSis
G el o oriylael G SU s (¥ Jods) cul
2 les Slaypo faosme Cpizmen ad o L |y bapl)Sss )l
o Sl a8 CuwVh bws i 03l b3l (sl Jde 3)ge
Cas (598 oo cpl ol 5 JK6 Jldle o« cul
{vY)
Sy 4Ll sl S 5l iz > & gy RRR )
Canl 0 b falzu'l oLj;le; Ol:.wl 5 o)‘9e;/ ]o9l_3
S Sy Br Sl Nl g Cunsy I dgy pgas
)'I’US\.{ O3 Hidey gl g &l b JKs ) (gl
ol adlles &y G cpl o b &S cuwl (gHlidle ol yusio
WM ol gl e (Sle b 4 ethy
WA My ide zU Aoy e mipe yie YIFY ol
ol adbaie (5 1y 5L Lidg zU 4 odel cowd 4 dop
00515 503 @bl )3 & olitie sba g 53 and oo
(M) ohlKen o (ouilayg Guios e Cusl ol plool
ol pMel Moy YV/A adlaio ) Lidey gl adaw Sy
0l 50 oS s JKin > Lide g Sl ol
Cuol 00 dobre o pd YO (6,500 Guisd ;3 55 pM
o515 3blin 33 o5 by b s atm LS (1Y)
ol
pxio G50 e g 09y Cannr 0 s i
Copde 0950 & padius jokay &S Cunl (6,50 (g)lislw
2 G bl pimen g @lad b 5 Hlade (ol
Sl 3100 dalllas 550 dilais (0 )b Siwy g0k oS
P Cos i lwgie g odg dadls y die LB
3 ol ool Cowd 4 d3e ANVA bl (slrog) S Cons
sgb & 203 plsl (M) (e 5 (odlaygy o (s
ol sdma gl cpl cwl dae VO acus Sl lwgie
& sty 695 o 15 oSz 3 85 28le gpse
o« (¥7) 2l o5 33 Byl jl g (i g
b bngin ol S (] clial € pte ] Slo
Jisle a5l e yie Sle Y/AF adllas oyl jo diw
0385 g o> oad i eyl lawgie g lad


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.7.7
http://ifej.sanru.ac.ir/article-1-197-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.7.7 ]

5 ISy LESTy cped S SlKe ke » cd¥s o
A 2y90 yie polie )3 yidy Sl (Siwgy Cdds )
dnd (Sladod plosl pg3) &5 S (g5 o (S5 yobo 4 )
oSl sladSir ) Faay gaw 3 bl ol Biios 4
Candy Jl JolS cols o dawly 4 105 b (65902
oSl addllas by g ool Cowd 4 dilais la i diBly puss
OFe ol iz gl Shy mjg ab 5 Jusly
1)) l.mJi;.} L'),».I oo Copde Cos cusle sl Sl

wdlyy pB Jaol g )lul o pde caa 45 9 3503

ol sladSix p» R plsle b Shy S 2bj)

M, b gl doyd el Cawd 4 ol olel

i adlaio (5 1y 5L ke g a5 odel Cawd 4 duoyd VA
eyl g odgy dljasls a0 Ol Laow e e
@l e Lt |y SR 0392 Gl (353 o5 kb
o> cylidyd gl &S wias o s S it pwyp
shb (Ked ) cun Dl g 2U maw ( SaSis
ol Lol g Jhcatw sla Jae b yasuin S1S6 (46
Bosld bz el Gl Hldle 08B LS )0 dipw jly Jlad
39 Sy pl Sonly il asals blodgy ;KouSG 51 Jiune

&lo

1. Afshar, H., M. Salehi, J. Mohamadi and A.S. Mehnatkesh. 2010. Spatial variability of soil properties
and yield of wheat in a small proportion map, (Case Study: area of oian, chaharmahal bakhtiari),
Journal of soil and water (agricultural science and technology), 23(1): 166-172 (In Persian).

2. Akhavan, R., S.T. Sagib Talib, M. Hasani and P. Parhizkar. 2011. The spatial pattern of trees in
undisturbed stands of beech forest development stages in Klardsht fasinamh, Journal of forest research
and poplur, 18(2): 322-336 (In Persian).

3. Akhavan, R. and K. Klein. 2010. Efficiency of kriging estimation and mapping of forest inventory
work, (case study: forest beneshki), Journal of forest and poplar Iran, 17(2): 303-318 (In Persian).

4. Allen, T.F.H. and T.B. Starr. 1982. Hierarchy: perspectives for ecological diversity, university of

chicago press, chicago, Illinois, USA, 2(5): 344-357.

Bagheri, J., A. Salehi and K. Taheri Abkenar. 2014. Effective Factors on Regeneration Establishment

and Quantitative and Qualitative Characteristics of Pistacia atlantica in Different Physiographic

Conditions (Case Study: Khojir National Park), Iranian Forests Ecology, 2(3): 12 (In Persian).

Basiri, R., H. Sohrabi and M. Zarin. 2007. Statistical analysis of spatia distribution of tree speciesin

the region gamyshlh mryvan nashryh department of Natural Resources, 59(3): 579-588 (In Persian).

Dale, M.R.T. 1999. Spatial pattern analysis in plant ecology, Cambridge university press, 326: 578-

586.

Danny, L., L. Fry and G. Scott. 2010. Stand-level spatial dependence in an old-growth jeffrey pine-

mixed conifer forest, Sierra SanPedro Martir, Mexico, Ecological engineering, 20: 349-357.

Darabi, H., Sh. Gholami and E. Sayad. 2016. Spatial distribution of Oak decline in relation to trees

morphologic properties in Zagros forests, Kermanshah. Journal of Wood & Forest Science and

Technology, 23(2): 1-20.

10. Elizabeth, M. and A. Ross. 2006. Influnce of cattle grazing practices on forest under story structure in
north eastern new southwales, Journal of biodiversity and environmental sciences, 203: 265-277.

11. Fazlollahi Mohammadi, M., A. Najafi, S. Ezati, A. Soleimani and A. Sepahvand. 2014. Selection of
the Most Suitable Species in Order to Forestation in Southern Zagros Forests using AHP & TOPSIS
Techniques. Iranian Forests Ecology, 2(4): 12 (In Persian).

12. Ferreirade Lima, R., A. Adalardo de Oliveira, A. Zanforlin Martini, A.M. Sampaio, D. Castro Souza,
V and R. Ribeiro Rodrigues. 2011. Structure, diversity, and spatial patterns in a permanen plot of a
high restinga forest in Southeastern Brazil, Acta botanica brasilica, 25(3): 633-645.

13. Gaston, K.J. and J.I. Spice. 1998. Biodiversity, An introduction. blackwell science, ma, USA.

14.Getzin, S., H. Dean, JA. Trofymow, K. Wiegand and T. Wiegand. 2006. Spatial patterns and
competition of tree species in a douglas-fir cjoronosequence on vancouver Island, Ecography, 29:
671-682.

15.Giese, L.A., C.C. Aust W.M. Trettin and R.K. Kolka. 2000. Spatial and temporal patterns of carbon
storage and species richness in three South Carolina coastal plain riparian forests, Ecological
engineering, 15: S17-S157.

16.Gomez, L., E. Gosem, A. Gomez and R. Zamora. 2005. Microhabitats shift rankin suitability for
seedling establish ment depending on habitat type and limate, Journal of ecology, 93: 1194-1202.

17. Golami, Sh., M. Hoseini, J. Mohamadi and A.S. Mahini. 2011. Spatia variability of soil macrofauna
biomass in forests, river floodplains, Jornal of water and soil, (agricultur scienes and technology),
25(2): 248-257 (In Persian).

18. Golami, Sh., A.S. Mahini, J. Mohamadi and E. Sayad. 2012. The relationship between density of soil
flora and fauna in the forests, river margins to determine the margin or buffer river, Journa of
ecology, 3(7): 13-25 (In Persian).

19.Gummus, S., H.H. Acar and D. Toksoy. 2007. Functional forest road network planning by
consideration of environmental impact assessment for wood harvesting. Environ moint assess. DOI
10-1007/S10661-007-9912-y0

20. Hasanipak, A.S. 1999. Geostatistics, Tehran University press, 314 pp (In Persian).

o

© ®© N o


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.7.7
http://ifej.sanru.ac.ir/article-1-197-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.7.7 ]

21. Himiana, H. and M. Nilsson. 2004. Charactrization of diameter distribution of sometree spacies from
gilgit-baltistan using weibull distribution. Journal of biodiversity and environmental sciences (HBES),
40: 437-444.

22.Hoseinzadeh, J., M. Namiranian, M. Mohager and G. ZahedAmiri. 2005. The structure is less
degraded oak forests in the province of [lam. Iran's natural resources, 57(1): 90-75 (In Persian).

23.Katsdlirou, E., A. Deng, S. Nofziger, D.L. Gerakis and S.D. Fuhlendorf. 2008. Spatia structure of
microbial biomass and activity in prairie soil ecosystems, European journal of soil, 46; 181-189.

24.Kint, V., B. Vincent, A. Nodlusa and L. Rferris. 2000. Quantification of forest stand structure
applied, Journal of ecology, 41: 400-405.

25.kint, V., W. Roert and D. Noel. 2004. Evauation of sampling methods for estimation of structural
indicesin forest stand, Ecological modeling, 180: 461-476

26.Kreutz, A., T. Tuomas, A. Russell and G. kuuluvainen. 2015. Spatial tree community structure in tree
stands acros a forest succession gradient in northern boreal, Journal of ecology, 678: 117-130.

27. Ludwing, JA. and J.F. Reynolds.1998. Statastical ecology.usa: John Wiley and Sons, 337 pp.

28. Mohamadi, J. 2008. B, Pedometer, Geostatistical, press eyelids, 453 pp (In Persian).

29.Ngo Bieng, M., F. Perot, T. Coligny and F. Goreaud. 2013. Spatia pattern of trees influences species
productivity in a mature oak- pine mixed forest European Journal of forest research, 132: 891-850

30. Petritan, 1., C. Commarmot, M. Baobi, Petritan, M. Bigler, I. Vesile, E. Abrudan and A. Rigling.
2015. Structure pattern of beech and silver fir suggest stabilityand resilience of the virgin forest sinca
in southern carpathians, Romania, Journals Plos, 100: 54-65.

31. Porhashemi, M., M. Zandbasiri and P. Panahi. 2015. Examination of stand structure of oak coppice
forestsin marivan, Journal of plant, (Iranian journa of biology), 27(5): 766-776 (In Persian).

32. Porhashemi, M., F. Mansori, P. Parhizkar, P. Panahi and M. Hasani. 2015. Spatial pattern of sprout-
clumps of brant’s oak, (Quercus brantii Lindl), in utilized forest stands of marivan, Iranian Journal of
Biology, 27(4): 534-545 (In Persian).

33. Potapo, I., M. Jarven Paa and M. kuikerblompasi. 2012 .Raumonen of tree growth and structure
formation, European Journal of forest research, 18: 266-278.

34.Ritz, K., J. Mc Nicol, JW. Nunan, N. Grayston, S. Millard, P. Atkinson, D. Gollotte, A. Habeshaw,
D. Boag, B. Clegg, C.D. Griffiths, B.S.Wheatley, R.E. Glover, L.A. McCaig and J.I. Prosser. 2004.
Spatial structure in soil chemical and microbiological properties in upland grassiand, Microbiology
ecology, 49: 191-205.

35. Schomaker, M.E., W.G. Zarnoch, S.J. Bechtold, W.A. Latelle, D.J. Burkman and S.M. Cox. 2007.
Crown-condition classification: A guide to data collection and analysis. asheville, United states
department of agriculture forest service, 57: 324-336.

36. Sohrabi, H. 2015. Spatial pattern of wood and timber storage vault four ardalan Journal of forest
research and popular, 22(1): 27-38 (In Persian).

37.Spies.1998. Forest structure, akey to the ecosystem usda forest service Pacifica northwest science,
Journal of Ecology, 456: 98-107.

38. Steinman, J.R. 2000. Tracking the health of trees over time on forest health monitoring plots, U.S.
Department of agriculture, forest service, north central research station: 334-339.

39.Veblen, T.T., D.H. Ashton and F.M. Schlegel. 1997. Tree regeneration strategies in a lowland-
nothofagus dominated forest in south-central chile, Journals plos biogeography, 207: 428-439.

40.Zhaofei, F., JM. Kabrick, M.A. Spetich, SR. Shifley and R.G. Jensen. 2008. Oak mortdlity
associated with crown dieback and oak borer attack in the Ozark Highlands. Forest Ecology and
Management, 255(7): 2297-2305.

41. Zhang, Ch., W. Jin, I. Gao and X. Zhao. 2014. Scale dependent structuring of spatial diversity in two
temperate forest communities, Forest Ecology and Management, 316: 110-116.


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.6.7.7
http://ifej.sanru.ac.ir/article-1-197-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-15]

[ DOR: 20.1001.1.24237140.1394.3.6.7.7 ]

Ecology of Iranian Forests Vol. 3, No. 6, AUtUMN N0 WINEEr 2015 ........ccoreuiiuiieinieirrireceee ettt s 62

Spatial Evaluation of Forest Structural Featuresin Zagros Forests
(Gahvareh Forests, Kermanshah)

Zahra Ahmadiyan®, Shaieste Gholami? Ehsan Sayad® and Mojtaba Taseh’

1 and 3- M.Sc. Student and Associated Professor, Razi University, Kermanshah, Iran
2- Assistant Professor, Razi University, Kermanshah, Iran, (Corresponding author: Shaiestegholami @gmail.com)
4- M.Sc., Natural Resources Organization of Dalahoo. Kermanshah
Received: July 10, 2017 Accepted: September 10, 2017

Abstract

Assessment of forest structure and their spatial patterns are essential for managing and
evaluation of forest ecosystems. This study was conducted at the Zagros forests in Kermanshah
to evauate the for&st structura characteristics and their spatial distribution. Data was collected
from 25 plots (400 m?) in @100 m x 100 m systematic sampling grid. The spacing between plots
was 50 m. In each plot, al living trees were mapped and measured. The important properties of
the forest structure such as tree species, origin of trees (seed or shoot), number of sprouts in
sprout-clumps, diameter (DBH), height and the largest and smallest diameters of crowns were
measured. Furthermore, crown area and diameter were calculated. According to the results, the
mean values of height, diameter, Crown area and dieback percentage were 3 m, 7 cm, 3.4 m?
and 19.56%, respectively. The low amount of canopy cover (18%) indicated the sparse cover in
this area. All variables showed spatial structure at the large distances. Also cross variograms
showed that the dieback percentage was spatialy correlated to height and number of sprout.
With this information, we will be able to manage forest ecosystems more efficiently and to
reach the sustainability purpose.

Keywords: Cross variogram, Forest structure, Sprout-clumps, Spatia distribution, Variogram
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