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Abstract

Altitude is considered an important factor in creating environmental gradients by affecting many
components of the ecosystem. In the present study, the effect of altitude on some environmental
processes—including habitat suitability, the trend of changes, and seasonal fluctuations in land surface
temperature (LST), organic carbon density (OCD), and vegetation cover index (NDVI)—was evaluated
in areas where Moringa peregrina is present in southern and southeastern Iran, including the provinces
of Sistan and Baluchistan, Kerman, and Hormozgan. For this purpose, 61 species presence points were
collected during the summer season from 2015 to 2020. LST data were obtained using the MODIS
product (MYD11A1) from 2003 to 2023, separated by different seasons, and the trend of its changes
was analyzed using the Mann-Kendall (MK) test. LST variability or heterogeneity was calculated using
principal component analysis (PCA). Vegetation Index (NDVI) values were extracted from Google
Earth Engine (GEE). The 61 presence points were then arranged in order of increasing elevation, and
gradients in the mentioned criteria for these points were examined using the non-parametric MK
test. Based on the significant gradients identified in the trend analysis, Pettitt's breaking point analysis
was performed to group the presence points. Additionally, K-means clustering was used to group the
points using all variables. The results showed that habitat suitability in the presence areas does not
increase with elevation:; this trend was also observed for OCD and NDVI. However, the trend of LST in
spring and autumn showed a decreasing trend with increasing elevation. Furthermore, as elevation
increased, fluctuations in LST increased significantly across all four seasons—spring, summer, autumn,
and winter (p < 0.0001). The results also indicated that elevations above 400 meters above sea level
represent a threshold for environmental changes in the studied gradients. Based on the breakpoint
analysis, the presence points were divided into northern and southern groups according to fluctuations
in environmental gradients. The spatial distribution of these groups was confirmed using K-means
clustering. In summary, elevation, due to its influence on climatic parameters (temperature and
precipitation) and edaphic characteristics, affects the presence and distribution of M. peregrina in the
study area's habitats. Therefore, elevation can be identified as the primary factor influencing the
formation of microclimates and the distribution of M. peregrina habitats.

Keywords: Trend of Changes, Environmental gradients, Temperature, Vegetation cover, Moringa
peregrina.

*Corresponding author: hopiry@uoz.ac.ir

Y.$


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

2\

-

N

U»”Ls‘ A.Mf P CW K
" lS pe o ) cBlas" 4yl gs"*"ﬁ Sji_ LS'O'L‘
R, 9 S 0 ylous (203190 0590

http://pec.gonbad.ac.ir
Moringa peregrina(Forssk.) Fiori (&g, 3 ol gy 38 (T LS o Sl
(ol g W9y W 33 (o (593599) 0121 G 9 9 w9 39 B Ll BI1b Gadaio

Y H &
o5 Ol 05 yme 6 e
b5 ol olZisls (S g O (goaSzils (g5l § &5 s0 09,5 SLezsls’
),[m ‘)‘?)LA olKslo Sy Ja..?m F) u_h_._la @L;.,o oaSasls ‘6_14:_7:.@ 'ejl.c as)f S ) .Ia..m &5);5‘5“

VEYI ALY i pdy g 5 VE YT 8N 8 il s b

oS

ol g 50 w0 lodas (Janze Gk olS sl 30 wies Jole SO plgieas (Jano sailgo i (g boms 32 T b gl
o515 (LST) oo b slod Shad Lo oylwgi 9 Sl it wig) 0l g) Comgllan Jolds anmo slonil 3 51 (B 2 51 51
Lol )0 Glnl §rb Ceix 3 oy )0 Sy 35 4T Hede Gblo 10 (NDVI) alS by (aslis 5 (OCD) S JT )5
Ll Jiad 55 Yo+ Y10 slaJlo 10 aigS jeuam alaii £ slow Ll y el 55 .o (1l 5 jo2 3 3losS cylimz sl g ybiwsns
Jaad S 4 VoY B Yoot sl lu 3l o0 o leale (MYDI1AL) cS1og, 51 ooliswl b oo gl (slod .o (69T o
ailgo 4 425 (y9031 3l ooliiusl b LST (S i by (ylugd s syt JIiS— (o0 (39031 L 5o o ol i 9 ' Jluw i
b Y £l ) g b 1 yhianl il &)l 565 aibols 31 35 (NDVI) aLS gy asli polie .o dnwlxe (PCA) Lol
s (o 32 JISS— (0 (5 0l (y9a3T 5 eoliiunl b B cal (131 &1 gy 990 SO 9 Wukd <y (3Bl @ yg0a gl
eyl Gaiuog,F yeliio 4y yeuae bl oleo (PELLtt test) oty oSl alais Julo wigy Julows yloline (sl ol 5 gu s 1 ooliiw! b
o1 L g b .o ooliswl K-Mean iy, & gainaives 3 b paiio plod 3l soliviwl b blis A5 guiuog )5 jaliiody cyizrad .o plo]
3L 9 (OCD) S I (32,5 05155 (gl bl ol 0,5 (ol 581 (ggy L)) (381 L jgd 3bLin 30 oKl gy Coprpliaa a5
begolal gl 2 ool GLAS 1) (Shals Wiy g1 (Aal381 b 5l 9 5l Jgad 3 LST wig; Lol 3,15 3929 33 (NDVI) (2LS iy
AP efene)) WS o0 Ty Slaldl (g lolime ©jgods Gl 9 gl bl ler Jadylez g2 50 LST )0 plugi (gl Guldl
3 9390 (shmo G GLIIS ) ez Sl i Al Glgiedr byo gelauw 1 o Foo 51 VL el a5 ol (LS @l eizzen
ol (29 9 (Lo 09,5 90 41 (Janmo (LIS Wllwgi 4 dngi b (w ws )0 jgae b cwnsll alail Jolo olol 2 .ol
Joa gl Jole 45 CiS lgf oo Egormeyd b a5 Kemean by, 4 goisades gulul » bog S il (SuisTy o
diliin ol gy 3o 1) (ie9) I 4igS i yund 3 y9i ( Kulol Wluoguas 3 (i)l 9 L) (onlll Lo il 1 (IS il
SRSy 3 Bpealdl 03,5 (65 IS 50 5o ol Jole Glgieas 1y Jole cnl 515 o0 93013l Camslodls 5155 5T s axllians yg0
05 (Byre (SEg) i WigS ol

<9 ¥ ‘sbb.f gy oo ¢ oo Lol S (Ol i Wigy i oldS sloojls

2 Ay Jolse plgisas lozil az o 9 (8L 50 (65,1 ol PO P I IRC FT K g B FESNC JC A cES
2 5 s e e slapite 5l (SG el ) (17N Collins et al., ) Wy oo s 520 5 (BLS gl

hopiry@uoz.ac.ir : Jgtuws esiw g5*

Yev


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFe¥ Gl 9 3ml oy g S 0 jloud cp203190 083 / 4 LALS o9y oy § cbilas 4y il

g odl oliugy o gerlll Lulpl o 5ss el WilgS o
Slbeg il 4 a4 b el calise gladiss
ainb oo Ll ela )] oogume S o plaS e 0e
L9k (Piri Sahragard and Zare Chahouki, 2016)
Sble ;o (Slsl2 (Saasnd 5 () Slayelil g
aS oS o (bol,S elas )l 4y cons wilys oo GliwnsS
3l b sl QldsS piensST 5l Lo gy S0 sl
0 g9 5l (McCain and Grytnes, 2010) ..l
S —ley o wlie jo Slawe sleosls cuils
Dol aid )T LAl 5 Cudgaote S laisds wilgs o alisee
slaSazm 5 el Gl b ohgt Cusgaze (nl
L oo 5l homw sbools Lol tasS oo loy 0158l lawors
ol «(Karami et al., 2023d) begsgame (ol p ade
O g calises slronyay a5 Wlos S wal 3 1, oSl
(S90) Wg (o p Blise (B Gloj slagelide 5o
duwe) )50)‘W LngoO‘») (\\C‘Yl ‘L.’:'A)S 9
Olyeesd 5 (AL b lig pateis Gl gland piny
(Hossain et al., 2021) wlos S wal,d ol 5,0,8
‘-")'5""” HES )5‘))"‘):1;.7.;:....) seools )l solarul u"‘)"l"’
b sl el by Jeloxisan ;25 Wl oo (293 (ol
sosls 5l solinal W Joplt o)l s )
Sl 53 e lagbol S il 5o 4385l i
o) (i@ Olyear jso5litas Sl el Gugame
lools pl s oleas (Unger et al., 2013) wigs
L b Sledbl aiis [0l (905l o slaoslsy)
SLriort 318 18 sy e 50 o5 oo Shg pled
(Dibs etal., 2018) a5
Moringaceae oslgils 4 slxe Moringa >
30 4565 05)lgz U oo jw odlgils ol 5l eiSG aS ol
5 S nS Gblie ;o Bues a5 ol oad 3155 Los
Sanchez-) wiloas easSTy o (S e Sdes
Moringa 455 ..> ! 5l .(Machado et al., 2006
- oo a3l eg, 5L 55 sb s ol ) o peregrina
OB 50m 05l 5 plizsl 4 o] (5S4 09l
U"‘ G’Léf? uol...o.a o (\Y‘Aa cul.v).a.la.n) Sl 00 Sgdoo
SAspect

SEdaphic factor
"Landscape heterogeneity

YA

Olree 53 oot Jole Lo a5l el 5 SCas bl
Eo gl oli8l b oS slasgfay .l slaieS goi5
3 &S obbeiawsS| ioren b oo ualS laisS
atad (ol 0Bl Sl s 4 wilazs 18 wis e 3blie
S eblis sl |y ool sl Jole cnl st 0 5
and Marmonier, 2019) oS o ol s g4
(Claret

g S 5 Ll Gidg Sl (eSS o
u‘J.,..uu as A’ﬁ“(ﬁ‘ oéj.o.w): Lsng;)’S cd.o.> )FO)S.LQ.C
2 go Ol 1) (s 5 (S5ed sl e jo axgs LB
Bisht and Bhat, 2013; Rawat et al., 2018; Wani )
PSS byl s ca fowd ¢l )l (et al., 2022
sldiss g, LQL’)T Plas sis b sis 1 glages
IR emin Sjge SlnsS bl )3 ot (aLS
Gairola et al., 2011; Dar and) wlas,5
495 nl yo (el opl » (Sundarapandian, 2016
S9) 2 Py e Jole Ko plgreas el ] dapiansS]
Chain-Guadarrama et ) sgi e slaels sty g9
8,5 a5 58 (e pw (Sloww 5l Bhiie (S0 (sl it
laaisS (B S 59, p Wl e (S 4T Wed oo
ol (Karami et al., 2023C) ail Jise ju S 2505
Slogw iz Glagsll )5S L Wl oo Jale
gloanlp sl oSl lp oozl (mejm
Sl 350V iy Slow il pae g5, oS
(Dorner et al., 2002)

gyl s @ 68l 5 (2LS A mul
dg5 S ,ou pae Jdoas lalS Lol il oglate wilgs oo
5 ol Gl 1ls Ll ol 31 (6 ey (5 el
5 B kS ofixg, yo edlog; Slidd (ow)p
Sy plgrear Wlgioo eli)] Olints b Bllae )5l
S EW, 09d gy p Dlesd b)) 1 adlas 555Ul
OBLS (Sl 55w olss 5l (S Glyear by gl

'Vegetation structure
2Composition
3Function

“Slope


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

W55 olingy 1o w990 shexe slplolS bl
bl Gl 30 Cgiz g Cgiz o (S, 55

b sig) 5 olge

axllao 590 adlaio

3 Slwe gl Golew Jol—o axllas )l oo
S5 9 O pe 2 G0 Olzsh g Gl Glagles]
Sl soiools ioled i o a8 crl Lo ,ST Ll
o oadploul Sldllas 3l 4555 0l g blas .(V JSib)
opl olass (Karami et al., 20232) o aus 455 59,
GY-V0 slaJlw al_ols joaS el diges £V blis
JS5) wloas (555l anlllas 90 (slagyliw! 51 Y- Y
polas zlydiul gl axllas (pl jo 4 (slosgazs ()
Apet—aloaband )5 I s el lay) sla it
S97idn odgdme (i 09 &y Xesl S WYYV
P asS je—a> Jixl le plas as o8 Skl
35 250 1) e 090 slag b

oo slapbol,s
Jy—ad S5 4 LST il pois iy ol gl )0
s)lgale MYDILIAL 5 lag, 5l oolai—ul b calie
Piri) o5 ar g YoYY L Yoo Jlu 5l Gmoge
polie 3l umen (Sahragard and Karami, 2024
e 0303] By 5l a5 b o 4 Ly e ZMK
oolae ol eolatul e (lgieds 098 0 Cgmne IS
4 ol YL polie 5 —sals slaaigy 4 yeiio (nl o5
3,8 0, | ley 135 ;o dalllan 850 it o 5380 034,
Comgllae yuaie o5 (Mokhtari et al., 2022)
Karami ) o )Ses 5 50,5 (gl 5l 5 455 olSiiug,
Cangllas o )Ll 5 )50 g3 0 .0l 351 (et al., 2023a
@bt gla g, golon Jow jloolar b oK _ius,
oSt g 55 Jold (G 55 9 B le 5250k
O3 )5 ssdlal Sz (g 55 9 oAb o0
ol paitie . Cwloa s ags TrEeNET 4 - Ll
eS8 139, 5 oolaiwl b 55 (NDVI) (ol S it
alblw ,o (MODIS/006/MYD13A2) o9 o,lsale
(Gorelick et al., 2017) o a5 szl &) 555
&8 L35 (OCDY S JT oS o515 asls

20rganic Carbon Density

Y.q

S oy Ll 0 j8 g g i BT (B0 Jlods o olS
shyls Sasdes g Sz 3ble ;o M. peregrina g5
o GLDGJM Lv GdaLuo )9 9 009 ‘;J.._ﬂ).' U")"U“'"‘
S o glaarols o Kiw sblis dacSiw GBI 5
a0 oty JSis iSe) slaoys 5 (T sl
€3, 5 b #,55 45 (Brown and Sakkir, 2004 )
Gl 0l B yae (Sid 4y polie sboaisS 5l SO lgieas
Cupde g b oSddy ) dapls ol gl oy oS
Khdier, ) s ls |15 olal s o oae 0 Slusl Lle
ot slolKing, Hlizsl 0 (2002; Zahran, 2010
2SIk B zeid g 0l S e o 85, 55
Jgad 1ol o)l odes a5 ans o ylid el S ol
09y 5 g, adlate (SWk bawgie 5 Cenl Jlo e
iaie ol (S,k daseie 5l el o Lo VASY - -
ol 45 03 Jlu o5 sloole j3 (Lial sla b 352
@ goaxte Sldllas (VYT «jgale) canl slools )5 4o ]
5 P sl oy, 3y 2 e b b))
el p fhe owlidpg Jelge (o) Wlaxls ) 69l
olis s (B8 o5 15150 0 Festuca ovina aiss
O g SYL Slelas )] o 4 axlllas 5,50 4365 a5 ol
L S s g 05l gtir )55k Foml slales
el L bl Artemisia fragrans a8 a5 el
2o oo g 5 e ) YL sl 5 Siml ()b eS
OHes g (oblys OVAY () Ken g 5 la>g)l5)
S sloailgo 5 o w5l glis)) b ) (VF2 )
olo ULM.: WJL»;‘ ).».701 039> O U;QLS g u_al.hao}.a} »
ol sline glis )| 33l b S JT 0,8 Sl yis oS
S0 e Jolo o e Lo mhaw Sl el
650 aslllas yo 08 (B)1F (ALS Gde oS S @y
SBlol Ll )0 2y JB slacglis a5 b ()58
o e S g 0,00 092 g el )| slalol )3 slacal o
Sl e slagbol S s )3 pae ,55 1 G (lyieas
bl (Hamid et al., 2021) 5.5 1,3 a>g55,90
L)l gwyp Ban b yols gy sz e Cdlas
> bl o el b clie ame bapybol,$
2 A5 Hga> Ll aneg) S (izmes (S8, I 45

'Normalized difference vegetation index


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFe¥ Gl 9 3ml oy g S 0 jloud cp203190 083 / 4 LALS o9y oy § cbilas 4y il

Y alal,
+1 if (xj —xk) >0
sgn(x) =<0 if (xj —xk) =0
-1 if (xj —xk) <0

5o lrosls ales bools ya yge3l ol o adly,o
ooliinl slrdy Bl o0 Al 2o (nl 3 35 o0 dunlio 295
(Sle) 6 w) 050 dsgome ;o ools Lol yolas 5l
ged duglie (g, e L1 laasi e 59,5 oolitul

CHES @s 5 odg JEee aosly aSl (555 L
ol Cews 4y 5 Lalg, 5IS il g (eSilee il
E(S)=0 Y oakl,
Var(s) = n(n—l)(2n+5)—21ir§1ti(fi_l)(Zti+5) Fala,
slasei 4 g oo )5 slaay M daosls slaws N YU alasl, o

Sl 6,5 12 40 00ld

s 00ls Jlade Gl STaS cl pl e )55l jelaie
S JSaT sglawe e (ol eally axBls 052y (S
2y pMo,S 1o oluws polie cpl dlaws g ains o1, 0,5
5ls00g oy s sl (2) Geesl ol oyl ol t
(Salmi et al., 2002) 4,1 o Cawdds 5 alal,

0 ala,
S-1 .
JVra(s) lf >0
Z = 0
S+1 .
\/ﬁ lf §<0

a5 S y30y> nlply il abboss (503 S Ggasl
wpdy o (B8 A leebl mhaw )3 b 2] < 242
5 b el 9y Hho (58 Djge (nl e ) 9 35 s
Wil S350 45 g 50,0 (g, 9929) yho 588, >
S S,50,0 5 (G39%20) Cde 55, shls Sloj (5
wles ((Jg3) stio sis, syl Sloj (g ym il S<O
3 (SO 4 Lz (sl oo Ll JlaiS=(ye 1905 092
Swools lw (SKwondg> oy byl 51 G as s )ls
Sroddg> oS sl aslllas (nl ol (539
s ool saipdlol JIuS e a3l 5l beols ol
B> sl (Hamed and Rao, 1998) ¢l g awl> yge5]
Lol sl eolaul boad oolatwl Jb e (Siwon
Karami ) ob ow,p Olpss &g, o3lail 5 S i
3939 U900 adlie (pl Cute Jlade (et al., 2023b

Oy 50 adlhe cnl (hie jlade g (ot g, ailis i)

Y.

D angs Soilgrid oKL 5l e YO SlSe SSas
5w oo Gialed 1) Les (lowgs oS Les (S i st
Piri Sahragard ) »,S 55,51, o (5 axllas j
ooliiw b psie ol ol Ll @nd Karami, 2024
Z 9,5 el dbawle Lol adlie 4y 4y 550 o
A S oo i Voo U e aels 1) basas oo oyl
Si—o Jlade 5 Gl (S Vo0l oS (glaseS
Oled Jelos (nl (699)9 wad o0 (a3 |y Gl g 0 eS
3y30 Mg, dewle (gl a5 a_wa LST sloa i
a2 ZMK wile ol by saisg 438,518 ooli |
9 b Qb Gl Jg—ad slp 5 Lo (S e
Ve S ©,a8 L s el anss ol aculbowe (s
Jalzs gl o—b aqs Worldelim sles )b 5l 4l
ygas aladi #Y ol 4 00 el o psie polie Lol S
ol gl 3 | EXtract value to point sfesla 1L
ol 4 oS 5l glas,l sl o5 SOrt 1l 5l eoliiw T ass
ATCGIS 10.4.1 )53 ay po b Judos ol s aggs
IS o Jdod (gl eolaiw 1050 (sl yusiiin .0l ralzd‘
Sl 00l 43|)‘ Y o)La..i)

ozl JIusS (o C)S"’)T

ool g B Gabcd el Gy asdllae l o
IS e g, oygey] 5l ool b glis )| jlade aal58l
oo Sl Ggeil b ey T o gy Sl
o &l (Kendall) Jlas s (Man) o lawgs a5 Jlass

Ol el gl Slej (g S0 Wools al, by

Sy 5 Ngy 0975 Jlie ;0 By 095 (w2 Slp (90))
35S oyl B oolaiul 5,50 (cwlidlygn 5 (S550g 000 Slej
@ S 9031 Ol Coye (OTAL (], Sen g o y ko)

50 laools a5l eoliiwl wiy, Julow slogyge;l plo
S Sl b psite jlade rls Sla5 50 (e Sloj 5w
Sl 093l Gl Sl lgien swols iz 97y Jdowy
B o Wl bosls 59,5 eolaiwl gz l)ls sloosls

(Turgay and Ercan, 2005) a1, o> )
il s 90 Slanlie X1 Xz, Xn 51 g5l cpl yo

Dy alg> 5y JKs 4 dolas o1

S=%r1 7=k+1 sgn(x; — xi) V akal,
1Sen's slope


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

K-mean b, 4 goisadses
oS ol ladgs BT an c5 slagds, 5l be, o
Sy Slaalie o (xSl Hedome B oS (oo B
aby> K Gl b aS &0 cpl 4 058 JBlas algs
2 Py (ol 58 938 e g9y (Ol Doty 4l
Ay 1 35 10 093 99,5 o0 )13 JE 35 e 50 onalie
O)a g by Sy ade cnl @y )3 09 oo At
lapis ol dan ;0 . (VYA an ;) Lol 5 0)5) ol
5T ladg gy alols 0,5 aneS s gunddys
g ool =2) ool gl alold oges aiion
Sy3e Sy s3] olul a8 aSLosTsl O FAF (gogeme
5 ol e 8 Lol 250y 9 4y CenS alaii o, L]
abgs olaai g 8,5 13 e abgs 9o cpl 5JGT oyl
layiie plod s ol 43S a5 3 ¥ plpy ol
oBlaag; yo gl pbalS il plsie cod a5 alays,
Sae psie pliedy Wog oddpw)n (E9) 5 L5
SOl w85 18 osliiul 890 unail ol
Sl sl eolawl L ooy wbuds LSiS beadgs
5 Minimum Bounding Geometry
(Karami et al., 2023b) o solil ArcGIS 3306 5

3Intracluster Distance
4Intercluster Distance

Al

(S 9 (5055) Cawl (B2l Wiy, il Wy, 0929
Ay

doosls g9,y JaS=oe 5] ilwesly 5 am
il olelid Wog Hloloe &l sy l)ls a5 slausg,
al>yo nl 53 g foline Sy bl ) gl s
onl o oolawlT et cuss) Sea s g5l
S rolbl syl 5l (S 5 o0 @l Coy bags (5]
g al) Sy s o oS Sl g ahali e 6
SSE nl (o o g g 9S8 o0 SISE > (5w 5>
5 2l bl sl sasl Gl 5l WS oo (e 35
Mezger et al., ) 555 0 ooliiwl s55l5,000 5 olso
Sed sloosls 099 4 HO (5,8 (9031 ol 40 (2022
Ky 3935l cawlizte Wilgs oo T HL (5,8 Lol ol oLl
@ PRl Sl aS 005 fee L2al Ly (258
235 boie jga> 3blie gl 3 MK (5051 (ol 2
(Jelo O 59 99750 sy e s MK (55T Lol 51 g
I3l iy, g wilgi e 4 Pettitt test s H1 55
4 Jolow cnl ol QB 885 pgel 4 1) L2alTL
Karami et al., ) cé,5 olosl XLSTAT l58l0 5 S

(2023b

'"Homogeneity
ZPettitt


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

1Pe¥ Glino 9 3wy cpomds 9 S 0 )losls (233190 0590 [ LS pay G j Cbilas 4y s

57°0'0"E 58°0'0"E 59°0'0"E 60°0'0"E 61°0'0"E 62°0'0"E 63°0'0"E

28°0'0"N

28°0'0"N:

27°0'0"N

27°0'0"N

26°0'0"N

26°0'0"N

25°0'0"N

25°00"N oles by

57°0'0"E 58°0'0"E 59°0'0"E 60°0'0"E 61°0'0"E 62°0'0"E 63°0'0"E

VIVY - AVE - YYY- - Y-V el oliub
AV - BY0 YoV) - AVYY o
- Bl e @)

OYH - YY# IYYY - VFYY
A EER AR

YVE - YY- VEVY - 1YY -

G

v

OIR) Gy D g Lgir 3O (S 35 AgS elRin gy 1o (ow)p 0590 ypa bUE g axdllae 590 3900 -1 S5

Oli.:.m.l)' CA.:J&UGA

!)"-{"' 7

b
K50 Hpa> bl @ |

o 9 L 5O (g F AigS olilugy 30 (shuzo (L Lol,S Jdoxd (6 ooliiwl 090 (B 9y (S ukcto Al T S
R

VY


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

50,0 leds ol J1E 6 e OV glas )l o 5lel alass

2o il ol Jlow 5 (Sen (03] b Gelol
Slaig) Conl 18 5 ploxl ) Jgazr )0 jbline slanis) 55,
b o 90 (nl a5 aiies oo LB 50 90 4 bl
(F JS8) wiloas yaseive 30,8 ¢ o] 65,

sl ol 9 LB 5022055 5l Jol> ol
B eools 51 Lol 09,8 g0 a5 weo o las oy
‘5>L...JL¢.....1 le...m » 05; 9o u.»‘ (a L}i“") Cl ‘5>L..ul...w
el ool SIS ,oaed 5l cat ee;] CenSls alass
S5y 5 pa> bl jleg S Sy 4 5o 8 S5, qmls bl
2 aS Wl o,lal jgam bl Ko 295 4 o
lag] o daoe slagbol, 5 aig, glas,l il ol
bl conl (aseie gls jlas jebles .cul 004y jlolias
Sy NpSoe B je8 098 0 &S &S jpa>
5 Sl 13 2 Jled 5 Jled ot o b flos
S osz 5 osx sz o gl slees S
Ll 59, 2 S50 SLOL3S Bl oo 550nll wslas 513
D)5 el hol a9 pl Ay |y aigS jga>

UﬁA)—‘ Ja.m&: owdmmo Cono R )5.|a.ucd.:
(Gdddg> mlis bl ol plxl e slabol S
ol ey Judow ulsl 5 adies g0 YU IS sl
Minimum Bounding Ll aoes  i0b
pll 00 S8 laatws 5l S ,e sl 5 Geometry
hebais 35 93 @y bl (ol loe S8 550 9 288
J&w o as )#ul&@ | o\.\.wuaM ).A)S 9
@ 65,18 SasBae Sl sl oS g0l el et
cals cony Juldos elal  ead glolils sleog )5
- st bla IS saipmnd SO0 5 adle oYL SIS
aten (DlE Sl plete 02 5 (2,8 Jlod 5 Jlod slo

)l (FaSTn 08 cgir 9§ wogiz 0 a8

Yy

IS ol 5ol oo &S Y S [0 4565 jga gblie
gy STy Ay did Cudte (oo lilo a5 sla
g;“ N 6‘)“) RS o).;.'i &) 6‘)“5 ‘\56&’ 5
2o SlaglslS Gl 5l (bl aiies it
bl gy 5o LST b (gla cifg i canllians ol
ol 4zl ol il |, Siaa (0 5V lie 5 32l
...~,JMJ&-“’)O&UAL')T{‘)QLAQQL”?MQGA
Jyad sl & JusS=n siy; 09e3 ) Jol> b
U’"’L""‘)’ G PRI K u«.uLo.: \ o)Lo,,;L Jﬁd’.' s e
Sy90 adlllas pl o aS alide slojlas oyl 5l
aisle) wogr &gy slylo byl 5l (B Silas 518 )y
& 3 (OCD s NDVI 50l 5 e 50 Lo @l i g

(Ol g el o Leo aiile) v Wig, A8l 35
aS ans oo lid JlaS e wig, Judow bl (el ol
by (Rl 4655 (sl olftug; Cumgllas gl )| (Aal581 L
PR S G JUUVS S RUIVSE UV SEU R KV- PR CL g
Lol s ob 5 Hlade ol o1 ol aS amo o Gisles |
Ol Gbss @l sul Jad )0 Lo plug yuite 050 )0
5 3l e 55 Lo g ) 1L 5
Ghales 1) GEalS (nl e e b 53 i oS
X
GloplbalS ly cals b pSen 503l @b
polae Joaz ol o el oals &)Y Joux jo Jas
3929 (5, lolixe 4 35 P-value 5 (g loline mlaws 4y L]
sy plos jo @l ull 5 oojls o)lal Kol
Jie gl sl atie SKanl 0929 g, llo
&S Gl Sl abats S gl plS s asls
el Gaalidl (Lol 3 Jeb jo ol sleools o oo liad
N lade 5l alass ! (P-value <« /«+¥) sins Ko
onl ol )l Ll 5l as us wales STNDVI asls o


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VPo¥ (limo 9 il ooy g Comy 0 3losds (0203190 0,90 | LS pg9 Cumw j cdilas &y s

o e | 1.00 | 0.98 | 0.99 0.;7 o.;a 3 0 5 : y : 0 10
et el oo 098 | 1.00 | 0.97 | 0.93 | 0.66 9 0.10
mbete o] 0.99 | 0.97 | 1.00 | 0.99 | 0.68 0.03 0
s e 0 0,97 | 0,93 | 0.99 | 1.00 | 0.64 0.08 03
s~ § 0.68 | 0.66 | 0.68 | 0.64 | 1.00 0 0.09
S e 15 1.00
el 1.00 8 0.08 0 0 0
o § ol 1.00
hews ZME 0 0 0 0 8 0.08 1.00
i ZMK 0 0.08 0.0 0.0 0 1.00 05
= ZMK 1.00
J& ZMK 0 1.00
-1.0
L9 35 495 ypae 3blu )5 (Bl g) Wy (Lo (o (g ko —F IS
F€9) F 4e5 yphe 3blu ;0 il Sl Pl b Janmmo b yiolyl )0 Ol ki Wig) Y Joua
Ly, Cg Sen's slope P-value JUEtH i,
osals ey ofee oBiyg, congllas )
hals RS R e o zmk Y
- e -IYAY ol ;o zmk Y
sl -+ \Y ARER b o Zmk ¥
- SAAR! Obiae ,0 ZMK o
a3l -/yay feee Sl o Les lugs 2
a3l -IVE0 leee ol jo Les ylogs 4
il Nini ofeee b o Les logs A
il -/Ya¥f ofeee e o oo logs q
] -/fYA4 leee ©ocd) S JT op)S oSy Ve
a3l ofeee leee NAVi) alS by asls N
9y I 45 s Gblie ;0 Coiy SKed Juloi gl Y Jgax
Lo mhaw 5lelis,l ogel caSs abais Alpha P-value (Two-tailed) e
avY o o/ ofee¥ olS Lidg jasls
444 VEY /-0 leee I oS oSl
FYF Aoy 0 feee Obiae 50 Lo 55
OAD 1 0 ofeee b 5o Led (e me
Ve I [+ ofeee ol jo Lo (gidjs e
\-2Y \# [0 ofeee Sl o s gushe e
v - VY N oY Slex 0 Zmk
frq ISA /-0 ofeee }ﬂgzmk
FYY IN¥ [+ feee o8y, Congllas
Y


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

o
YIYe
5 v
“3 \IY- 3: ™
2 s
3 \IY- 3 . ﬂ
1:) F .. IV V |
IV 5
Y ¥ 5
v v‘- 5
odld
sole
e
: NRANETRY,
] ‘ I F ALY f\m'u"u N |
t f I % I (AT 1T T
A Il e } oA Y l
N AN VLYY ]! Al
I ilu el A r | ,". ‘I. "\ :i‘ h ' l‘--)--r---r---ll---llrl-lp-. ! Il “l |
%J ' ]|| ﬂl .l'"a |‘ II| II k‘I| | N 'y' l II IJ'I I';‘ i: P [ || I| | \II II fll I? Ij !
g I A 3 || Il.' \ |\.‘ I| -h'._,‘ ll . _: "ﬂ L"h"l! !
2 e A I |/ g oot |
'i LAY, N | Loy ° ‘
K |‘ f Il" ¥ . 5 5 F i o+
! ! v . .
il Y . ¥ & ¥
aoly aals
(o) oBin gy Cangllan g (Cowly) by Juad 0 LST Ol ki 595 » JIS (o (yg031 —F S
LYY PEETE TN bl oo (5 im b Les (Sdds i

S S o515

ol j Cnellane b ZMK by ZMK

sv.

Jsles 5 @
eglS A p3s 035 @

iy, oSl Sl (19031 bl 2 s bl G095 s -0 S5

Yo


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFe¥ Glime 9 sy ooy g o 05loul (3193 093 LS pgy Cumny j cblis 4y i

ave.r g BAC-t nE aqe.r g g0 g g0 g FYo.r g syo. g
¥a0.t N
ANt YN
oL N
S N
8%t L N
veoLtm N

152 090 haze L GLIS plod bl p (SE9) 35 Hgdo LU Gulaades I Jolo 4dl -7 JSb

S 595 SB 2l g (5598 » b ol i s S
(Luca et al., 2007) S o JyuS |, oLS ais
slaiz e g (550 glais 1 ey, 5 aS
SIS 5 (S slaaials 53, » 5 90lead 9 lwasS
3)ls i Sl sl (B 00 (S0 (55 50 oyo
as ols ol (WVAYF) jeals gy @L.., AOYAY Geala)
slasly) L;zh.u sbs= )| u‘ﬁ"gs" ‘) =<9, )f 4.355
Lo sod) 5 o0~y s ey T slacdls
/o6 G VYFP Gi),ﬂl Colaa ¢ AIY B YIAD asawl
2O Gogw Cedgdme ek g Sl g eled e
D0 alaxMo calizee slaolKing,
oalodnlin adlas pl o a5gT a5 el iSlas
Slelas )l o 668 (pl jgham g el o VEFA Bl cl
wlisly o ik opl 4l cwl cois )58 i
olS a8 cwl (IYAY) ), ¢ slisS Juegh mls
&Lé.';)l 5! Gz.ég)}f &S jga> scl.é.';)\ ol a5 W ,S
a5 (6,550 asdllas jo el by oo 51 e VO e BV - e
el=l (Palada and Chang, 2003) 5> 5 1oL lawss

Y\$

&S a9 Sy
$lodiss Sl slaclled | 5 b 3, » 65| 3L
5 o05) Cool osds ST liie (6l 5)8lr 5 (ALS
oo b B ad O eedy ol o (0T ) Sen
A i)l Al L olen e (sl jiie Sblogs
3 5 890 haeme slo it (59, (e (LSS
Songhlae @l (ol p 2358 D)l 4655 H9a bl
Wmgyy g, GlB L &5 jea> bl ;o o,
slecosgame Jdoay Wilgi oo ol cpl g 9)las il
51 S o sbml S sl YU Slelis | a5 wsl gles
b poicte Gl G5 e Wilos oo () 51 (nl S s 9
o9t e 93 0 b i lis ol 4igS (Sliws s
Tripathi et al., ) ol Sesaes ¢ Sas gble o
ol 8 sl g gl )l Jale plog S s 51 (2019
Sl st wiile allas,; loysSl ple s, » Jole
@3l (e 9 el Glaplsl,S Job jo o)l (codldl
Wang ) col 38,56 alS ibe Slass g,
Sleogas w abal, w, ol pogde (et al, 2017
S e plis alS by SuSln g S5y
> a3l 3l s S Sgg Sleogas


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

ol (BLesD) g (65955 b o o 4538 cpl jlo ()b >
Tamme ) vao o Sgm lidase 1) o8 ol oS
etal., 2010
Comdy b3l sl alall gl Jdo 51 addllas ool 5o
G w3z 50 ol (oSl eogume o (4, 55 4T
S5l b aS e Lol elsil b as eolizl oyl,!
Gk 85 B o p 9jge W oy p B £l
ols las glas )l 4 igS jga> 3ble o LST ol
33 slais, GEalS &y e Wi o £lis | ialj3l a5
s, 5l 5l 58 alis al () Jpa2) 355 Les
AL SatisT (ST s, 5 b5 ploolyT sl a5
Shen et ) ol 415,515 0T 8,50 wilos,S )y |,
5l Sy diz,e @l 2013; Yuan et al., 2014
Ny g5 Hpa bl )0 (lias) 5 Ol wiile Jgad
Jedods Wlgs co ol ol el azislas 5929 LST 58l
0,5 G obml jo 4 all boyo jo &S iy el
SN0k lails fad 9ol o) 6550 A @ LSl
oo Lo g ooy o Sl Glisgas JJoay oo
Sbeld 5l oS 63 b owugh, oYL polie
855 FasSTy sl Iy orlin e Ll ol
Olyeas Wl so e 5| JSS nl alplis 15 o0 o2l 3
Cooms dy AT IS, owyp Sy5e &S (jiRe
Karami et al., ) o;le Jugs 55 1, jole sloolSing,
Wlgs o bl oyl j0 365 jga> 'yl » ogdle (2023
3L G5 5 P b (bl o 90> 5l Cuilas fdoay
S o515 «on! pegdle (Moradi et al., 2021) ol
Sl 45 S e o al3dl s ) il 31 5 ST T

2y L3 YL lelis )| s oS (g 0h blis a5 ol ]
polie lawgs asl cpl oiee i JI oS slyls
ol )0 aS geids e e oG 55 NDVI ol
ol yor NDVI jlode l3dl b glis)) aaldl 50 sasls
9 el G bl ogas jo pol> gy 4l .l
oS wlos,S 5,18 a5 wldllas 5l S0 LS JTep S
Ay 0,90 LiblS o S JT olge cglis )l iol38l b
DONhaUSEr ) 5,105 o gmmod IS (0 logy L2alS ylals
and Frey, 2018; Mohl et al., 2019; Stokes et al.,
(2021
ConSl abais ol oo sl e (s9i0g,5
sy blie Jlad wii o slo sy a5 sl o] Sl

YVY

VO o= YO+ oy asVlo 3,b a8 ols (ylis gl s e 8
a5 sl e W b Fee Sl g ste e
(Piri Sahragard et al., 2023) ., ¢ 551,520
e 43 SO (lgie 4 Wilgs oo gl )] 4T WS 818
2L slasse a4 ol (SaiSTy 5l Sl sl
b3S Jelsay gl malil b @dly 45 05 485 L
Sgd oo Sgdome LS W) 5 mujel b, b il
3,90 43 g y9bas .(Merino-Martin et al., 2023)
m;)‘@uwﬁw‘ °MU°)‘)§L5‘*’))" 0)5.94.;;
Srdyomml opme 55 Wyl L3 YL olelis)l o as
Jedo 4 wlgige pdpaanl ol ol ke
Hegazy et al., ) ail ol sles o 4s5 Soj5
slbas s, 5 el SouSssame 56 (2008
65 ollle s Lo gita 1 s 4 oo aLS
Ad,l0 Sezg b gawled Al (WWAP ()] Ker 5 Sioue
AlS molgx go5 glay )l ulidl b wes o plis oS
el ili8l L enl p ogdle (Heaney, 2001) oo oo
&S oo o rol3dl g ylolize IS 4 55 LST o oylugs
Olidl g srals jo glay )l nss Jdoay wilsd oo el cpl aS
5B L gl )l ialial a5 ciS les o S sboay il Les
sl o sl s oliss o Siles LS (ST s ite
2 sike 68515 HlS g slely ey Hd Glie
L1y olals (Fisly olS (Sujelyis Jole iy
s SYL olelas )| o a5 SlalS a cuul oals (5,155
i e oyl olelas )l jo aST SIS L anslis jo
El-Keblawy and Khedr, ) & ls 1,3 s 5 20 yo
39 cooadBl sl piie e 51 el i 3L (2017
6,500 Gldlas jo M. peregrina o5 g, cuwsls
Hegazy et al., 2008; Moradi et ) <ol oo yo,l55
ol 5 .@l., 2020; Farahat and Refaat, 2021
aS cusls bl lgs oo Egemme s (ipgh ol slaazdl
9 e sl G e Jelge 3 Sl (St ta
Il S5 50 (AL laaiss (SaSly )o > L
(So30sST slmosyay a5l oad s 15 oS e
S Real 4 wogione S (0 aiss £485 wiile


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFe¥ Gl 9 3ml oy g S 0 jloud cp203190 083 / 4 LALS o9y oy § cbilas 4y il

-0 e sosls YL S SCSay & ja8 Sllas
Slpde g ol i il 0 6,5 E8s Sledbl wilgs
SleMbl a5 Slosls 1S5 5 gl Lol cams (1,8 o121
polar aile) aieo oS3 LSl o ], s 5l Loy
e 00 ey Cudgdse o Wlgi oo (lolsnle
K9y » aS L_;’LQ)L.&A )‘ 6)L.w.a 4&».:‘ P9d Cwdgde
=S e ol F gl Ll e S Sleogas
3l eolazwl 1A ls Cudgame o0l ytoriw dliweds o
Ao ol Lol bl jlael ases o g Le wilgs o
Lyl ool sloaisf ol lajls cslis
ol 4T Jeow asls 5 adhis jo y0 L o
@olS i adhaie o )3 a5 dg b o ail o
SobalS S5 )0 me sloadlie 5l (G glis)ls)l
S5 Gl oKing, oga> 5580 clil 4 Wil o
Gblie jo as wes oo lid adllas (pl sloazdl oS
Sl L Gl e lapiie s, F pi>
Gbls a5 ggua aiiws ativ Olss sl gl )|
e 09,5 99 @l pl 3,0 iz Gidu 50 4 (nl Hga>
=obalS Slas cd )8 amil lgr oo I ] SISy B
JeisF olrg, st a5 Jlos bl 5 o sl
ol ol (Brd gz g ogiz bl o o Sl
5 gl ples Soplea sl Ol aslllas oyl
Sl g 0395 g2 bl (SLaSy ST shils 4555 olRita)
9 w2 L)"‘)"L"’ Cawl 0dls )i>.\i> )l bl U"‘ &&DJ
YL S S8 0,08 L slaoolo by guas bla dslllas
A3 55 ol 5 7 elllae (slasly aler 3l il o
slabal )3 b sl oY laools gy 50 sgm 3l
oslisal b ol SuiSly 5 0, (53, 5 3o (slne
Jelig o g oy p Ol jgoslionn laosls
.6)51 ..\.Q‘P p.‘b‘)ﬁ ‘) LQ:U; )Lw.u| )‘ (=9 6[.QOJ—HM§
Ol 5o bools jlaws el colil 5l oes oo slpiioy 1A
D oolaiwl aore Ol s

YA

@ S it Cod 4 Falite S5l Ll 15 aeS
yea bl jlaiws (pldaS ol e dlie ol 4y g adylo
G09S Lomo gy NS )8 Iiome as G o
w5 K-mean g, 5l eolatul b jea> slaosls
eyl yo gl ol &S ol malg ol plas 1) el
Foe 9y PS> mef $9) » SlFee 45 H9a>
Sliaes lo o (205 L @S cnl (ol (g 0595 0l
3925 el (ol A (WWAY ()], g gLisS) 0g alg>
S8 ol olelas )l jo oS jgas blas 5l 29,5 a5 o)l
WS b e |y ale e ol (8 USE Y ads) wijls
Cool olyan glis)l Liglidl b aS YL lape o Ll
IS 58 ) g b oS (f5an il 3,5 sla i)
Sl aS ol w92y Jleiz !l il suls jastie i
g ohiasS lawgi a5 (glasdllas o gl b 5SS o)90
Pl 655 (nl Gl glacaled g9, » (1TAT) (] Sen
0y59 FYL Sleli )| g i sla b e a5 0l (lgie 285
oo s 4 53, V0 BAED Syl e b s,
Ol Pl @bl 5 S ldla b bye )0 g sl
~ollig) Ol cnl oo AS o Jobo 59, VTO jlade
ol ol a5 8l 3929 (Gelend gl aigS alide sla
Oldlas ol ools iwled 5 NDVI asli aiwgas
Uole o S5 Ll a5 sols lis aizean
g oo 1 (Nilsen, 1981) s ls 5425 &)l 5 (5550958
2 S oo sy (danme slaog S o pled
THG (S Dl (g 2 S5ile 550 Slalllas o gz
S A canl a0 S oolul 0 adlais g0 0 o
S 0SSy )3 85 byl il Glaceser 55
o9 el p g S Ll glacgsgase 5 S80 Wl oe
oot Ak (g, 5 W5 (SueleST slasls sl b
- 0 olas ML peregrina g, 5 48,5 bl Slalllas 45
Corer Sy Ojpods Sy, 5 A Corex 45 wad
Ol 0955 b abewsas w3 (nl &5 ool sadiay o
Zaghloul et al., ) el o045,k w50 5 31 5 Si3
Soles o ST Slalllas 4o 0 oo Slidan (ol ol «2012
e (sl lone oll 7 chlisie slaogS 53 s
S%usy 4z ST el gls)l 5 (S Oldlae alwsay
ool )b 5l 6k (o GBel addllas ) (555 e
bl Sl gl 4 i Ll ol g

bottleneck effect


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

S35 90 5l eolatwl L oopen 0 VB, pae)
OF-YA (YO - VB 6)5"9'“95‘ dolilad

G’L‘} ﬁ,.:yu 3y AYay 6 mél)' 90 P s\Sl}] «.0 ‘51.“.\5
Moringa ((Forssk.) Fiori.) ¢, 5 oLS

—sole asbiale 90 lpl 5,0 wgi> ,o (Eregrina

YYO-YYY

J s AT S L sl 0 o ol
el sz e F, I 4 65e0sST T sla S
FUEFAVCE) T ool ot 5 S ol el

AYALe (il oS comalpl b w0l Blie oG owyoe

6LaQ9A}T 3l oolainl b o8l s onuny sladlaie o)

4555 g 0,80 35,5 5 T 45> 159 50 alllas o5 Lol

FAL-FVE () YHal> S g ol

Sy (G —ploy St Jlod V¥V o0 S wp (o

a3 55y p wST L oliile ) bl s 55 (555m 25T

(PN (arnb e ol bl cbli> cov bl

AYV-VEA

el ol GblS el Kisd AYAL g b jale
aio YAF ()l 5 polae i b

wblis wlid caw) Sle AT oo slen wp oo LShe
Ao Yo F agie Kl slpa ol Laal . sl ol

Bisht, A. S., Bhat, A. B., 2013. Vegetation
structure and plant diversity relation in a
sub-alpine region of Garhwal Himalaya,
Uttarakhand, India. African Journal of Plant
Science, 7; 401-406.

Brown, G., Sakkir, S., 2004. The vascular plants
of Abu Dhabi Emirate, terrestrial
environment research centre, p: 39.

Chain-Guadarrama, A., Finegan, B., Vilchez,
S., Casanoves, F., 2012. Determinants of
rain-forest  floristic variation on an
altitudinal gradient in southern Costa Rica.
Journal of Tropical Ecology, 28:463-481.

Claret, C., Marmonier, P., 2019. Relative
effects of elevation and habitat constraints
on alpine spring biodiversity. In Annales de
Limnologie. International Journal of
Limnology, 55: p. 20. EDP Sciences.

Collins, S.L., Glenn, S.M., Briggs, J.M., 2002.
Effect of local and regional processes on
plant species richness in tallgrass prairie.
Oikos, 99(3): 571-579.

Dar, J. A., Sundarapandian, S., 2016. Patterns
of plant diversity in seven temperate forest

Y4

Shoyud g i
PR-UOZ o,los) Slasizs z )b JB o iagh ool
el oads il bl oKty Jle culos b 5 (1402-7
) 255 (Sloyud 5 ,Sis Sl e dllie (B alwgin

Ayl o ol bl olRisls (5,0L8 g g Cdgles

&L

AFe e O plis e oondlpl wg ( 2dlo o Shbyg
Sleogas » S sleaddie 5 bys gl jl el )] 56
Wopln! JRizr alzee (llol 30l 0592) (olS iy
YAD-Y -V ()

Oz 2 ep (2o B ep (AL g (Gl e s
e ol o agyls llS SassT, AYAS e
02 YOV, o)) &l e g LpdSi lihiod duwge ol Lic]

wme odle b pabie erie o (JbJ co wgila> &)
SIS p e (GHbeg Jalge ATAY £ (g hal oS
oy sleasls o Artemisia fragrans Willd. «.5
YO -YYA () A g p0 - By

608 SELb pg o T 5l (S addllas VAT 2o jsals
2wl ailaie o (MOringa peregrina) s, 55 4ss
Bl (owiigen 35l (ouilid )15 Al sl Gl 0
AY . ol olZzils oS g Of aasiils o oo by b
Ao

o AT g Gl S o p calpy wB iers (Slorl
Stachys) a8 slr olS (SojalsS| Sleogas
oy A sleelfig, o (lavandulifolia Vahl.
5 Ghsi) 6l slagiash abre pledel (b
AF) N0 (Sasjle

&5 (59lS eols AYAF s (edgeme wp 0dl] ao
Ao OV . ails 5L ol Ll ipgs ol g

2 Py ol Jelse (omyn ITAY g gl ol (Sl
Srooge @le o Festuca ovina g8 Lal
FMYFA ()Y lpl oblo 5 &5 o Slidios . D

Gibadaw gy sleslanl YA L o da ) (Jsenl o e 0,8
sl K-mean o asgs s (MaxENt) ai og,50
»» NIphargus iz o) 55 slo oSty Jolow
XYY (F) YY (5,5l slaipgy e .oyl ]

G bl IR G WS il o ioe)S
bl oy Sl bds ol alr o el
aslllae oad cbliz 3blis 59y » 25T L Slnys
(Sl Cun) lase dsllad oliile S sl (69,90
YA-Ye (VY


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFe¥ Gl 9 3ml oy g S 0 jloud cp203190 083 / 4 LALS o9y oy § cbilas 4y il

gradient in the northwestern sector of the
Red Sea. Journal of Arid Environments,
72(9): 1537-1551.

Hossain, M.L., Li, J., 2021. NDVI-based
vegetation dynamics and its resistance and
resilience to different intensities of climatic
events. Global ecology and conservation, 30,
p.e01768.

Karami, P., Piri Sahragard, H., Shahriari, A.,
2023a. Evaluating the role of landforms in
habitat suitability and connectivity of
Moringa peregrina (Forssk.) in southeastern
Iran. South African Journal of Botany, 155:
298-3009.

Karami, P., Tavakoli, S., Esmaeili, M., 2023b.
Evolution of seasonal land surface
temperature trend in pond-breeding newt
(Neurergus derjugini) in western Iran and
eastern Irag. Ecological Processes, 12(1):
p.14.

Karami, P., Tavakoli, S., Esmaeili, M., 2023c.
Fine-scale habitat  suitability  and
connectivity analysis for the core
populations of Yellow-spotted mountain
pond-breeding newt (Neurergus derjugini)
in the west of Iran and east of Irag. Global
Ecology and Conservation, 43: p.e02429.

Karami, P., Tavakoli, S., Esmaeili, M., 2023d.
Monitoring spatiotemporal impacts of
changes in land surface temperature on near
eastern fire salamander (Salamandra
infraimmaculata) in the Middle East.
Heliyon, 9(6).

Khdier, K., 2002. Conservation of medicinal
and herbal plants. Ministry of planning,
Jordan, p: 80.

Luca, C., Bing C. S., Farrell, R.E., 2007.
Upslope length improves spatial estimation
of soil organic carbon content. Canadian
Journal of Soil Science, 87(3): 291-300.

McCain, C. M., Grytnes, J. A., 2010.
Elevational Gradients Species Richness
Encyclopidia Life Sciences. Chichester:
John Wiley and Sons.

Merino-Martin, L., Hernandez-Caceres, D.,
Reverchon, F., Angeles Alvarez, G., Zhang,
G., Dunoyer de Segonzac, D., Dezette, D.,
Stokes, A., 2023. Habitat partitioning of soil
microbial communities along an elevation
gradient: from plant root to landscape scale.
Oikos, 1: p.e09034.

Mezger, G., De Stefano, L., Gonzélez del
Téanago, M., 2022. Analysis of the Evolution
of Climatic and Hydrological Variables in

types of Western Himalaya, India. Journal of
Asia-Pacific Biodiversity, 9: 280-292.

Dibs, H., Al-Janabi, A., Gomes, C., 2018. Easy
to use remote sensing and GIS analysis for
landslide risk assessment. Journal of
University of Babylon for Engineering
Sciences, 26(1): 42-54 .

Donhauser, J., Frey, B., 2018. Alpine soil
microbial ecology in a changing world. —
FEMS Microbiology Ecology, 94: 1-31.

Dorner, B., Lertzman, K., Fall, J., 2002.
Landscape pattern in topographically
complex landscapes: issues and techniques
for analysis. Landscape Ecology, 17:729-
743.

El-Keblawy, A.A., Khedr, A. H. A., 2017.
Population structure and ecological role of
Moringa peregrina (Forssk.) Fiori. at its
northwestern range edge in the Hajar
Mountains. Plant Biosystems-An
International Journal Dealing with all
Aspects of Plant Biology, 151(1): 29-38.

Farahat, E.A., Refaat, A.M., 2021. Predicting
the impacts of climate change on the
distribution of Moringa peregrina (Forssk.)
Fiori - A conservation approach. Journal of
Mountain Science, 18: 1235-1245.

Gairola, S., Sharma, C. M., Suyal, S., Ghildiyal,
S. K., 2011. Species composition and
diversity in mid-altitudinal moist temperate
forests of the western Himalaya. Journal of
Environmental Sciences, 27: 1-15.

Gorelick, N., Hancher, M., Dixon, M.,
Ilyushchenko, S., Thau, D., Moore, R., 2017.
Google Earth Engine: Planetary-scale
geospatial analysis for everyone. Remote
sensing of Environment, 202: 18-27.

Hamed, K.H., Rao, A.R., 1998. A modified
Mann-Kendall trend test for autocorrelated
data. Journal of hydrology, 204(1-4):182-
196.

Hamid, M., Khuroo, A. A., Malik, A. H.,
Ahmad, R., Singh, C. P., 2021. Elevation
and aspect determine the differences in soil
properties and plant species diversity on
Himalayan mountain summits. Ecological
Research, 36: 340- 352.

Heaney, L. R., 2001. Small mammal diversity
along elevational gradients in the
Philippines: an assessment of patterns and
hypotheses. Global Ecology and
Biogeography, 10: 15-39.

Hegazy, A.K., Hammouda, O., Lovett-Doust,
J., Gomaa, N.H., 2008. Population dynamics
of Moringa peregrina along altitudinal


http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0 Olowy 90,5 yx0 (g

rarity patterns along altitude range covering
treeline ecotone in Uttarakhand:
conservation implications. Tropical
Ecology, 59: 225-2309.

Salmi, T., Maatta, A., Anttila, P., Ruoho, T.,
Amnell, T., 2002. Detecting trends of annual
values of atmospheric pollutants by the
Mann-Kendall test and Sen’s slope estimates
—the Excel template application
MAKESENS. Publications on Air Quality
No. 31: Report code FMI-AQ-31.

Sanchez-Machado, D.l., Lopez-Cervantes, J.,
Rios-Vazquez, N.J., 2006. High
performance liquid chromatography method
to measure o and y- tocopherol in leaves,
flowers and fresh beans from Moringa
oleifera. Journal of Chromatography, 1105:
111-114.

Shen, C., Xiong, J., Zhang, H., Feng, Y., Lin,
X., Li, X, Liang, W., Chu, H., 2013. Soil pH
drives the spatial distribution of bacterial
communities along elevation on Changbai
Mountain. Soil Biology and Biochemistry.
57: 204-211.

Stokes, A. et al., 2021. Shifts in soil and plant
functional diversity along an altitudinal
gradient in the French Alps. BMC Research
Notes, 14: 54.

Tamme, R., Hiiesalu, I., Laanisto, L., Szava-
Kovats, R., Partel, M., 2010. Environmental
heterogeneity, species diversity and co-
existence at different spatial scales. Journal
of Vegetation Science, 21:796-801.

Tripathi, N., Hills, C., Singh, R. S., Atkinson,
C. J., 2019. Biomass waste utilization in
low-carbon products: harnessing a major
potential resource. NPJ climate and
atmospheric. Science, 2:35.

Turgay, P., Ercan K., 2005. Trend Analysis in
Turkish Precipitation data. Hydrological
processes published onlineinwiley
Interscience.
https://doi.org/10.1002/hyp.5993

Unger, D.R., Kulhavy, D.L., Hung, 1.K.,2013.
Validating the geometric accuracy of high
spatial resolution multispectral satellite data.
GIScience and Remote Sensing, 50(3): 271-
280.

Wang, H., Prentice, I.C., Davis, T.W., Keenan,
T.F., Wright, 1J., Peng, C., 2017.
Photosynthetic responses to altitude: an
explanation based on optimality principles.
New Phytologist, 213: 976-982.

Wani, Z. A., Akash Pant, S., 2022. Tree
diversity and regeneration dynamics in

m

the Tagus River Basin, Spain. Water, 14(5):
p.818.

Mohammed Al Bowardi, H.E., 2008. Terrestrial
environments of Abu Dhabi Emirate, United
Arab Emirates, Environment Agency Abu
Dhabi, p:112.

Mohl, P. et al., 2019. Twelve years of low
nutrient input stimulates growth of trees and
dwarf shrubs in the treeline ecotone. —
Journal of Ecology, 107: 768-780.

Mokhtari, Z., Barghjelveh, S., Sayahnia, R.,
Karami, P., Qureshi, S., Russo, A., 2022.
Spatial pattern of the green heat sink using
patch-and network-based analysis:
Implication  for  urban  temperature
alleviation. Sustainable Cities and Society,
83: p.103964.

Moradi, E. Abdolshahnejad, M.,
Hassangavyar, M.B., Ghoohestani, G., da
Silva, A.M., Khosravi, H. and Cerda, A.,
2021. Machine learning approach to predict
susceptible growth regions of Moringa
peregrina (Forssk). Ecological Informatics,
62: p.101267.

Nilsen, E.T., 1981. Productivity and nutrient
cycling in the early post burn chaparral
species Lotus scoparius. In: Proceedings of
the symposium on dynamics and
management  of  mediterranean  type
ecosystems. United States Department of
Agriculture, San Diego, 22-26 June: 291-
296.

Palada, M.C., Chang, L.C., 2003. Suggested
cultural practices for Moringa. International
Cooperators’ Guide AVRDC. AVRDC pub,
3, pp.1-5.

Piri  Sahragard, H., Karami, P., 2024.
Spatiotemporal analysis of seasonal trends in
land surface temperature within the
distribution range of Moringa peregrina
(Forssk.) in Southern and Southeastern Iran.
PloS one, 19(7): p.e0306642.

Piri Sahragard, H., Karami, P., Ajorlo, M.,
2023. Fluctuation of the ecological niche of
Moringa peregrina (Forssk.) Fiori with
topoclimatic heterogeneity in southern Iran.
iForest-Biogeosciences and Forestry, 16:
53-61.

Piri Sahragard, H., Zare Chahouki, M.A., 2016.
Modeling of Artemisia sieberi Besser
Habitat Distribution Using Maximum
Entropy Method in Desert Rangelands,
Journal of Rangeland Science, 6(2): 93- 101.

Rawat, R. S., Rawal, R., Rawat, B., Negi, V. S.,
Pathak, R., 2018. Plant species diversity and


https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://iforest.sisef.org/&ved=2ahUKEwiNw8Cy-q2JAxXUVPEDHW53DvsQFnoECBcQAQ&usg=AOvVaw1FAVeSO2idMoEXOtS2axZp
http://pec.gonbad.ac.ir/article-1-995-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFe¥ Gl 9 3ml oy g S 0 jloud cp203190 083 / 4 LALS o9y oy § cbilas 4y il

Zaghloul, M.S., Hamrick, J.L., Moustafa, A.A.,
2012. Conservation genetics of Sinai’s
remnant populations of Moringa peregrina,
an economically valuable medicinal plant.
Conservation Genetics, 13: 9-19.

Zahran, M.A., 2010. Plant and vegetation,
Climate-Vegetation: Agro-Asian
Medteranean and Red sea coastal lands,
Mansouri University, Egypt, p: 324.

Yyy

Gulmarg Wildlife Sanctuary, Kashmir
Himalaya. Acta Ecologica Sinica, doi:
10.1016/j.chnaes.2022.05.003.

Yuan, Y., Si, G., Wang, J., Luo, T., Zhang, G.,
2014. Bacterial community in alpine
grasslands along an altitudinal gradient on
the Tibetan Plateau. FEMS Microbiology
Ecology, 87: 121-132.


http://pec.gonbad.ac.ir/article-1-995-fa.html
http://www.tcpdf.org

