WO-INY ladoas V¥ 5oL WYY Glo goyleds F gojlads ¥ goy90

10.22092/wmej.2021.352457.1370 :Jlows sawlis

0
S 2
- - fcf X
b LS pinigy (s b g (b i Sl g (b sladele U
391 Gl oS laien — 595 55wl )3 (22,198l (S gucd

?

03 jb s duzmo

u‘ﬁ oKl ‘U’JL.\.JG éJLuO Ls‘ad&mb “_)T —M’l ‘S.AJJV-QA 9 ‘njlc Lg‘,.fé T(in..wo L;awy)
&9 125

u‘ﬁf olKisls k;v...Ja @Lw <5°M‘° “..;‘ —)...'zj (w0 9 f’?l‘c 6‘):5')

Ol ol

Olﬂa‘.}' olKidls ‘as""‘b c.gL;.A soaSilo ‘6)“5}1—7“—.’" (oo .\,.Z)lwl.‘ui;)lf

o9 Bgaslo bl

al.wLa; ‘L;)'b oKl ‘6))5L..5 Lgom‘é ‘U’J“L"imj) L;d.x..uy M)‘O,JL-M)K

Wl 2ol Je

u,ul.o.C)J.u J}‘s Go)l..ul .)b] oKiils M GL&.&) 60‘.\1“.4‘«) su)Lalﬁ 9 ui —w) .[a.a.’z.c w.\.‘.@(e M)‘wLH&)lS
IS (e

Ql).gf'{ olKisls 6.:.;.]9 @L;.A oasisls L;)la/'.:_év.g" (oo .\.«i’;)lwl.;.i;)lf

T ypaio LS s

zS 9>y oMl oljT olKitils i g (8 (goaSiils Ol =] joe pwiige i )5

Mkazemzadeh@ut.ac.r : Jgtue ot g (sasbblys

WA Lol YO 15y g, WA U Y el o)k

R

Glbasiies g oo o ) el il Jal il o bl iton oo e el By e 0 Gl 2
—y9> pul s (Ve e V) JLo Ve Glej o3l 10 (0)lsale lopgai b (ol (s slapladl) (Sl
Sloy so,g Zlmunl b i b o6l g JloSis (asls o olS i be jasld cul j,dl Gl S s
Led) srmb slo fole )_...L 0ol >l 6 o550l slapladl GleMbl o oudsl slaosls 8 )5 L o 00 S ailale
LY 50 yoss andS JLo Ve po oS ols olid b ol obj)) oLS iiday s 5 Sl g (SIS g ol
Sy Gl bdsms og o e U sl 780 40 g (o205 7 VIT 5 ol 8l 7AY/P) o e jusul alS i
4,0 bt 18 snile s 1L OIPA g L FIFY b @ g o ot g9 5l dibate olS i bg s I L AYIVY &S
Lol el ams 98 50 (5o ge g, adlate (o)L a5 olo jlid a3 ilgy » 5L g Lo l,.».)l.: Syt 09 Aw g 9O
50 PLS idigy pesS i o a5l donl g a8l apuls Jlu i 1 as bl gl Ve A Sl o alS
O gy gt giig ydy ¢ Jln St dlox 5l gax slaols g, DaeolisS s g o8l sla fole S1  aelye
9 ‘5]a> 69§J\ L ,.uu olsul el 6)\0}»:':;] LgL:z’stxél as ols ol @Lﬁ )i»o g.é,lo jlaes o 5‘“553 [, adlaio ‘5&5
st ul ‘MM@L,;W% S gl 9w|)5|,@pﬁ)mwbds_w@®uﬂ| Mwug»m
A8 (LS g (2,95 g SLSU j) (b e (al Sl (i) sladilate (o) Ay

. Sl g (b sole 99 3 amiuw ( JnSiis ( BLS g 610 il G pludl : guds (4555




B iy i 5 b 1 a3 s sl S

W aS ol asls jl S el bbasls o p)l5 ' alS
Sl sbLf W}; ua?l_w 05...,;&50 abﬁ)lsc\..‘ k;.b].».mf
do)th ;i:o).) Cﬂﬁ)‘s 9 )A)s GLQ)‘}) d){o‘ L}».:Lm‘)a 45
shad o 5l iie Sledbl g canlxa | LS i sy
OLen 5 SB) wiS (oo pal 3 (AL by eV
(Y18 San 5 9 ¥+ ¥ 55 ) AAD

gy aS wsls (Lazd (YY) oS g Jwgd o
ool s 4Bl alS (o 50590 50 (LS Ay
RGN Vv K YK s W PYRSUUE Sl ) SO CERBWEON ST )
ol g —ialS S953gl8 ol slaadlae 5| 5 0
(Y‘ \/\) u‘)lL.o.Qs 9 &‘5 .Qﬁ.} D)'?} )é ;,\_U.?u 60.\.2.%\)
2O St s slwsl glacdled Lol oo )35 1 —2alS
Ol (Vo V) )5 g 5 a3y olS ity oS
2L idig 0 2alS Y 4 e JluSas a5 wisls
Slas (Y1) ol )en 5l ol Wl ol 5l paslais jo
Oy e 4 Jele (et Sl gla ale aST wisls
Lo o95Uss bl o cnlpln g oz 525 )0 (2LS
Slooasls (og) 0L (LS by pki oLwlid
odd (555 Sl 3l sle Jlw o 5903l Ao 2L
Fobm 0 2SS be pesd s o (VoY S
o5LsS slo Jele (s jlcul sialS s slodilais
FlowSas olosgy 5 b et Ol 2 ok IS RS0
5 .Ca,_w“d&_ﬁ:lo B i bgy jsS 5
S35y 3 50 G et et 58 58 Sl sl e
Syls alS jibe sials

A 2l Gy S gy Jelod sl ol Sty
oz 5l Jgone slaghs; 5 (g3l Glasl 5 (b slaJule
sy 0,8 LVl aslad 3 e |, Ja> 5Ll
Sl Jsle y3 (a2 e g odnzmy ot gl Sl (Jyons
SBaw A jebay cud (S 2LS gy dile e
Oy syt g S yesS Wy oy 2 GRR9% (0l
5 (Jlwsas g b (3)1) (ol Jale Jl 5 LS
Gl pgai 05,15 L (5ol o sl pladl) Ll
sesol o (Yee =Y 1q) Jlo Y- Sbey sosb yo s0)lsnle
gy Fely (8L Loy Shegy (nl el S i o5
Sl (o 9 )k e 5D (el Jale ot 4 0LS
g b slealul, 55 Lo (o] co 55 b asse cy pae)

doddo

5 Srotabin o (oalul A& (LS i Bg peiS Al
Ol solaale glrosls 5,15 5 0 ls s jlas o e
o0y olide )3 1) (LS iBgy (500 S o)
(TN e g i) 35 o ool lSe 5 e
35 2LS Lo sy 4idS gans vz Job o
P b b 5 b @lie o) 2 53 (s
by Sl 5 paihio slogulide b S5 (el )
398 o0 glypiul pojlsale slacols 0,5 L as” wlos S
05655 slac e 4y alS i g (VY ol gsle)
gkl 5 09dice et Jlzro ploj plo; SB35
OFa (LS by i 0138 (o0 23U pllaipg: 05 e
sl res (sl Jole L 5 ol (glocedlad 5 b
sl 5 ol gaz glaslags, oo (o)l sl sladsle
i Sl (glo ale 5 ((55m 5251 5 s ¢ S Siz)
g skl asle (fu e gla plail g ey 601
Oler o 3 Y1 e § S) el LS
() £33 3 ootn 238 (AL i By i (VY
(3l 5T iy e fs Lppllips: (slwo S Jos 5
2 e Rl bl (2o e o gl 2l s (s
S5 VY Ll 5 025) 351 ()b Cmoal pllss g
(V0 e g b TV )L, 4

e dhox 5l (o—eclll slaJale 5 Lol slacollad
S p oz 9 adlaie Gelie 0 &5 Cl pla sl
S5 VN e 5 Sila) 3155 o0 30 (LS gy
O g od YNV L a2 g bz VoV P o SKen g
Gl gluypy g odas glacadled 5l g lossul (V1A
slo pladl JSs @ el lal Copae Jool ulul p oS
Lophal () 39 o 12l aroilo 5 ol o gt
ooy (B iy § S ol gl cbli>
Blo o 2l 4 Lol slaale,w Liao 5 gyl 5l a g
ol slasinn poss K0 Bl 51 (VY S0 >b)
Sl (oS i Bgy 55 (il i Wl (b ole oS
oS el ool gl Jale (s ot 5l Led g i)l AS e
NSl 5 S5 8 LS iy kS et ST
(TN a5 5 T1F oS 5 Sl

Saeilys Sl 0,95 slmosls 055 599 5l Sromi
Ny Jelow sl bl (n folie 5l golsale sl g
ool o0 goiile) Wil Glwily b 5o onsay yoss
il (VWY LSap g gl e YoV S en g
o b 9 @bl ) 90 5l e oS s

1 - Normalized Difference Vegetation Index (NDVI)
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2 - Fast Line of-sight Atmospheric Analysis of Spectral Hypercube
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Abstract

The aim of current study was to study the trend of linear and non-linear changes in vegetation cover
under the influences of climatic factors (rainfall, temperature and drought) and human activity (biological
watershed management measures) using satellite images over a period of 20 years (2000-2019) on the
Khor-Sefidarak Watershed, the Province of Alborz. Vegetation index (NDVI), drought index (SPI) and
PolyTrend algorithm were used by extracting the monthly time series. Then, using climatic and
implemented watershed management measures data for the basin, the impact of natural (temperature,
precipitation and drought) and human factors on vegetation changes was assessed. The results indicated that
35% of the area had significant changes (92.6% increasing and 7.4% decreasing) in vegetation, and 65%
of the area had insignificant changes during the last 20 years. The results also indicated that 87.71% of the
vegetation changes in the region had experienced a linear type change and the remaining 6.62 and 5.68%
haddemonstrated second and third degree nonlinear changes, respectively. Considering the effects of the
two climatic variables on vegetation, precipitation did not show a significant trend over the two decades;
however the temperature indicated a significant decreasing trend. Assessing the impact of drought on
vegetation change, the largest decline in vegetative cover occurred in 2008, which was strongly influenced
by severe climatic drought. Although the vegetation changes have not been affected by climatic factors in the
long term, short-term changes in extreme events, including drought, strongly justify changes in the regionys
vegetation. On the other hand, the results indicated that the watershed management measures have caused
changes with a linear pattern; however, the changes and expansion of the residential areas (as human factors)
have caused a nonlinear pattern in vegetation. Thus the biological watershed management measures have
increased and strengthened the vegetation of the region linearly; however, sudden and rapid changes in the
rural areas have caused a non-linear decrease in vegetation.

m Keywords: Drought, natural and human factors, remote sensing, vegetation, watershed management measures ]
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