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' - The International Dark-Sky Association (IDA)
" - The Defense Meteorological Satellite Program Operational Line Scanner
*-Stable Light


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

80 VEe e gl ¥ ol cotia Jlo o dame Sl jblie gl il 4,0

azlge 55 SOl Gl b L)l ) laygdS iin a5 s azed cnl @ 5 310,18 cuy 3590 Lg)l 0,8 50 1) (5558 (S
@by palal Sloj )l (L2alS g, b e (Su3h (Gl ST asles ol )eiST oS cl (Jl> s cpl g s
anlllas 5)50 dilaio o (5,5 (Sogll azgs BB Sl eainoylis mls 5 0b quyp (5150 655 (S0l ol (i skt
e 55ES YN gV d sl Jlo e o ] e Slss 39, (NLDI®) cls 9 drwgs asls 5l solaul Logs
(Kumar et al,Y Y A) el 00405 damlne (5,95 (S0l ylime ial38l 40 1) (ol dnwgs ;306 5 canl 0ols J18 ) 03,90
ol 08905 () e o LialiEl 1) el drwgs 3B g ol eols 1,8 addllae 590 sid yo |y cud 45 (Sogll Ol g,
ools 1,8 ooliiwl 0,90 1) cpls jo Sl lacudlad 9 o 595 Ol pusS (o alasl, DMSP/OLSeols (Akiyama,¥ ) Y) Ll ST
L) 250 Cntien ol 555 (0708 (508 é bl )0 g laglonlo slasd (2l (6548 Bblie )5 s a4y 5 Cul
15 DMSP/OLS slo Jgako ools 5l asbiciul aia 1o a5 lalllas 5 (glacgomo 1 45 jshailon ol 42ils b 55 ilsél
oAl grew 385 (pl 10 000 eotan 5 (Sogll Slalllas o s0b; s S5 b sols )l wgd o cdnlie > phaw
580 Lo 4 (5,10 5,15 DMSP/OLS glo Jsals (sloools s 55 oy (sl 45 oolodaslis j1 indls oalil | o
5 0955 50 Symas s (Sl Sleds gy Gl 5 2yl Bl ol Bus cdlicews olnl o s (Sol L akad, o
b bl o 2l Glies wamar (oo 0515 a3l U ] oMl s 11500 Gl al b i (ol bl (s
il )0 i g5 S g2 IS b e glaamSly Sy olyie 4 VTR BATYA lo Jlo Jobas o o] &l

el 238,513 oy 0590 5925 slo

S gy g ool
Colbao b lnl (Soejpm g pold anlllae 590 adlate (o ulio ;5 el a8 Salnil Gliwl 5 (o olidie o aslllas ()
FE g Jod (o,0 4880 FV gax 0 ¥ Jlaads aw 545,50 VO oogamme ;0 5 aldl g0 yiogh S VFFDe o oo Sis slaaiy,
o0 )5S Ol YV (paled 5 (Sliad (wlide)s g Sl ontigdly (B0 Jobo 4880 VA 5 4z 0 PY () aiBo iy g a0
ol ST BYAAR L e Ade S SIS 508l DMSP / OLS olgale ouls 0, JlS cosd, slo ool 0,8
b yo Gaios ol 4o solatwl 5,50 »glaSARCIGIS 1581 6 5 j0 .uo 5zl (FY1 g FYe FYE FYY FYY F)v) 6 lsale
Ot JoSoy 52 ON) (058 slasl sle p DMSP/OLS yslas cpl )3 (Saris s .0,05 Ap Sll 5 6,925 50 & a2y
A gaimail WS 750 addllas (ol 5o pglal oo (Sanid s Gliee polal e Jelod jekate 4 g 0nll (el PYL a0
o5 bms (Sonis o b ddlate V-VY/F ( Sonis o a8l gblis olge 4 cunl ) 5l S (T (DN) (098, slacl a5 sla IS
—PY 5ol (Sawis o b adlaie YVIY-F/7 awgie Saiis o b dilaie YH/A-YVIY (o Saiis o b dilhie VY/YF-F/A
P YA VA8 sla o Jolbos o o] Ol g 55 (Sogll e wets Gl 0l Hls (Socis o b ddlae FA/8
sy pdyge (Saxis s Slid eles ;0 DMSP / OLS jglas (DN) o5, slacl Colus auoyo g cmlue Ol poits oS
Aoy g Sl Dlds e 5 WS el 65 Sl a3l plsie ol Jles (Saiis e baidb oS I
Veof Yoo ¥ BYee) Vo) 50 Sbey sloojl ;o g YNV B VAP o Jlo Jolbos o jaiS o dab ol Coluw

°- Night Light Development Index


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlatwl b olpl jo coian jo L;a}ﬂ R PR WES N g

15 bl o e3905m0 ATCIGIS 1531 5 Lo 45 43858 deaslos Y)Y B 1RAY 5 Yo A¥ B YoV) Yo\ ) G Y- op ¥eos s
s anlllas 3550 (slooygs caled yo o)) Wlias g (Sawis o Gl colue g 0,5 colS i 55 sloylgale pglas
S ol bl 5 Was 5 ganad; obj jlay (Sais 0 b ol g Coluw vy g Colus 4 4z L e bl oS
anaid obj e 6,9 a_;oﬁ-ﬂ Ll plasl glee aails aids cpl o l) il )95 Coluw duoy0 g Coluse (o yiien
sl bl )3 655 (ol (oS 5 o (ogian 555 e Dl 50 (Sl else 13U gy s5liie 4 aslol o singe S
@ .000,5 solatul olpl jlel 55 00 (Sae g wgis (ko yuw cme slo ool 5l ATAL g ATVD AYA Gla Jlo jo ,9i8
Ored g Cume> (b o1 (55lel sl eols 5l 59aS sla pliul jo (659 (Sogl pliee j0 Dglis bV oy p jolate
5 oolil b o )33 e 5 iomaz Slyeais oy bl 5 o oolil oyl Lol 35 50 slo o0ls 3l 2 y5is il o & 2rlgs

2358 koS 3590 (b ge S5 ol o

TS i g 0

ho wldo o ol g Dol pds

g Cobus (Lo wlbide Ho YoI¥ B VA7 o Jlo Jollos o i o8 Ol pss ol g, Gaal ol adlas opl o
sanlie (1) Jgax ;0 a5 jehailen 0,5 aulre Soris o lib o o] Ol uoen 5 cud g Colun a0y
Cowl a8 518 51 maS DN L s o 00gumme ;0 ;98 Clue 51 (JAY.D) moye osl S VFEYAVE 1297 Jlo o 0o oo
o ey 5 boglinsS (Sl Bblie Jolb wlsie Bblie ool ona S sanaih (Funts s adld gblie 5>
Colie Qo0 5 Colun YNV U 1A9F sla Jlo Jolios 1o aiiws ppe corex ST 5l g)le a5 ol Lo lo slaaxly jo
VEe e PAR) doyo AD 4 VA8 Jlu [0 ;9iS Coluw do )0 AVID 5l g 48,5 095 4 tals Wy, Sais s w8l sble
30 (e yuoghS VYFAYEF) 0o )0 AVA Yo F Jlo )0 (oo oskS VWEAYSY) ao )0 AY (Ve o) Lo 10 (rope yioslS
Yo Y Jlo 5o (mpe oskS VYFEVe ) sy AVIO o YoV Jlo j0 (pope sl S VYFEYOT) as o AVE Y-8 lu
I )y seshS AYAVY(as,s SIA XY L1335 sl Lo Jolios 1o a8 ol ol osims lis yal ol ol il zals
OLES a5 g d oo o) Sl U o8 o (Foni po b 3blis ay hod adar 5 Sl ool anlS ol )5 080 gblie colos
H5iS Colune 31 ao 0 VYO Ly (VA99) Lo cpl o cl (5,9 ‘_jo}ﬂ Olime Ll g alS 0 il o8 b mwS odim
ooyl S VFEYFNP 51 asd Soloul Slawlrs (bl 5 ail 0000 ,5 (gamail ol Jlaws U oS Sais o b gble g5
YOIF) oy yoghS YEAVE (oS Lo Socis o b ablhie a4 ol (ao)s TY/F) mpe yieshS FIFVA il pl colise
By yuoghS VEAY (hangle Sauis o b adhic 4 (0o, VV.F) e gl S IV o F (o5 Saiis o b ddhaie 4 (ao )0
od bad YU jlews Sais o b adhis 4 (Go)0 VVA) mope 2oshS VIOOA § YL Sauis o b dalais 4 (o, V)
]

L dalaio o(79/A) @y oslS VAVVYF 5 L Saciz o b adhis colue N7 Jl jo a5 saowe lis mls
L oadhis «(/0/0) e yioghS AFAFY laugle Sanis,o b ddhis (£V/F) mye yeghS YYVNF 5 Saiis o
Olewloe Lol el (£21F) mopo yoghS VYV e oL jlas Sowis o b adlaie g (£0/Y) mope oghS OFAY by Sowis o


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

oY VEe e gl ¥ ol cotia Jlo o dame Sl jblie gl il 4,0

Gblie colun g o)l oioli8l aig, Loran joi Gl Fo AV U127 slo Sl Joldas 1o 0ad oo caalin (V) Jgam o
(IYBIA) goyo yoshS FAFTYA i3 41488 Jlo @ s YO Jlo 50 (0 Jlws B 65 ) i )55 o gaiailo
NEYID) poyo yoshS AYY+F (o8 Sawis o b dazhis (IVVVA) mjpe oglS YFAVE (o5 Ly Souis o b dalais o
e Hlon S5 Jg ol a8l noldl oy Facis o b adlaie (IVF/Y) moje eshS VEAY 5w  Sais o b adhis
VOFPIA e a5 ciul38l (gaig, Y- VY LB YAAY lo Lo Jolios o aS casl ol jlows Sacis o b colus do o il
Sl 4 o8 4 Glgts a) ol jlews (Sonis o Colus wo )0 g Coluw iali8lh vl ails (e esS VYOOA) 0o o

() o JS5) Col 4545 655 (Sosll aass _ial33l iy, eaims Lis (3ged o)Ll T & YU s e5imn 55 sy sblie


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

wodlainl b oyl pl jo egran 55 Sogll ol g Julos OA

YA G19RY oo Jlo Jolios 55 oyl 33 cod 95 oolime i ) Jgozr

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

-~ e
Yo Yoo¥ Yo hisls oy
ol | o | coba | asp | Yoo ool | asps | Yo [ ool [aspe | Ve | cola [asps | YoM | ol | asp Yo i
P | i | o 5| el ] ag [0 [ 3 P P G | kit | s Jo o || imatsa [ g Je | Sl | AR | ag 1asy
WY | et | ) | as | ks | Ve | | el | Teef | a5 |l | TN | i | sl [ YT | i | als | els | YT
<\ VFFYAIF | AV VFeeFAF | AD. YA IYFATYA | AY.- YYYOA | IYFAYSF | AVA =YeofF | AYFPYAF | AVS =Y IWFFY.. | ALY YFR.40F | qvaiy -#.A
ARSI 4 VPIVYE A JAYA2A | WY YY) Y-vs wy Yana YAYA LA Veor YoV ws -1f4 Yorey e -Fravy FIFVA oA
WEoYAY | YMIE | 08 s | Y. ‘AR | vEYEY Ty ™A | frar Y5 FF8) YV | YA rasy | PR Ya Arass | YRAVE | A
wy -
VA ARy -8 WY A s Ay A WA | avera X TAA | WTAF k4 18 Y0 [y YUY | N | YFra
A -
a-F AFAY ¥ VYee -8 mr bty -8 AYY VY- -y YA | vrEy -y WEY [ WA A YORYY | VEAY | ARy
a-F-5Y | vry. -f NFY -5 YRY [ W ¥ WY | s A - 1A= \e fras | vy |y STAMY | NABA | 1054
u'ﬁl“'l ‘O‘OIW'E
B A
z =z
e eF =
21 £z L
H &g 3
1 LEE | I3
H o b :
(DN} $aus stade . (DN) sasa sfaie
(o= ()
I ~ e
| B3 p | ee| ERname .
5] 258-302 2o L5 . 23
£ 37250 . 43 &
. o569 : eriels
0 ssu0 20 3 w0
¥en v
“‘C‘Vl lﬂ‘ﬂ"ﬂ'l l"ﬂ"ﬂ"[ lO'O"‘)"!
D
=z zz z
s ] le & s
4 29 e
H 23 ]
: £ £
H
# M58 r
H 58 5
z £z z
£ 3 L2
R RE S

T
5000°E

T
50'00°E


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

AR

VE- e b o oyled eiie Jlo o anme ol bls olad Llow a8

dnove srg0e Soooe 000°E 4500 50°00°E 55007 60°00°E
L L L 1
g gz £
3 £
2 83 2
z z
£ |EE] LE
5 55 5
L
z S z
2 52 2
2 e e e
& &S &
e
T T T T T T T T
45700 50°00°E 5500 60°00°E 4500 50°00°E 5600 60°00°E

VAP F g Ve EXees:DY oo :C ¥ee):B A4 A 1l 5l 3 sudgodsdinb oo yg5 (ST ) S5

Pl olidio 50 ol ygi (gl o Ol i @
YU Hlo (Sais ;0 b ool j99 Ol i 1 I

2 nl 5 g5l 00,5 o0 wgmme 555 (So9ll sl (gaF e Vb Jlay (Soris o b g il 00,5 0 L5l &5 jglailen
ols oyt 5 coln a5 b Lo il 5 030,8 asliial 525 sl Bl 33 58 Fo9ll (s il mlios e
VY 51387 glalo (b yo dib pl Ol psd frizmed 05030 )5 goiad, VoY Jlo jo ol b Soais o b ailb
Sy p il Cewd 4 5585 sl lil jo Glej 0,90 (nl 55 (6)88 (TN Dlyds Gigy b 28 JIE ) 0550 b 550
odls plaisl g3 4y ol s (Sanid o bl o aib colue op i a5 gliwl aw VY Jlo jo wes o olas
VARY L ledod ¥ (Y EoJS5) qpo ok TYVE L lisiss —Y oo sioshS YY) b g5 —) 5l o)l s 5 a4 s
o ragheS 0 b Jlod ol 3 ol s 4 late ol o (Faiss o b il Colas 0508 Gl 2 odle gy ytaghS
o bl sl g sl (T 43,) qye y2oshe VYV b ool linsl 5 (F+ 45,) qye s2oshe VIA b sz bl (P a5)y)
<83 5l Glojy obj Jlews (Fonis ;o b bl (egiae jo5 adgi Jolod (Yegoz) il odged oS 1) 355 4 atse slaas)
olab ol Sais o b ol g Colus doys g colus § (bl ;o Cang o ladal,) a5 59 walss o )65 1 (5 i
L e b; Cols Sysb 3l Al L) 08,5 (e 5 b 5 5o ol oy (FAES 8 b g 4 il
4 o Gl G 50 YU (Sariz o b5 b sy (Sogll aoys il obj sl Gy Juds 4 Vb jle (Saris o
Wb St §)p (Sogl 0 198 slo pliwl anas; @wasly (ol (185 A 50 b asl o e ol 5 coles
Al w5 A Wl S8 egu B Jol 4y jo a5 gl aw YU jlews Sawis o b dshis Colus aopo a4 4z 55 b g, 0pl5l
2oy YIAY U jadies oyl clionl 55 ol 51 50l s alols b 5 sy VYA ol il e, VANE L g5 ol =Y 51
S g ol Sl Some S pe8 o 4 e bl Gul ol 51 g0k Jlem woyd 45T wad (oo (liS &S paw A, 0
Colin 0o)d (S ol poogdle aiiies axlge Wl 65 (SO b b bl plo &) Cons o 5 oges Slauls
s <Y (T) 45)) doys NE L stz pluls ) b bl 4 Bl cedy 4 Gl YU Saiss,e b bl
Yo Jsaz) Gyl 8 sam sladss, 4o o bl o s sl (T8 a)) liaw ¥ o (F+ 4s5,) oy <N L oliezsls

il T 0 o SEna 35 505 5 9l Slam Con ol |y o e o (1 IS5


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlatwl b olpl jo coian jo L;o}ﬂ R PR WES 7o

E197 lagle Jobbas jo pliwl SESE 4 w0l Jlawe (Sarid o b o )9 (pgad 4 b )98 Slpss W) b
35 st T ) 6359 (Fogll Gl ey o5 e sl (e 5,555 (5598 (Sosll g,y el 5o Wi e YT
o dls Jobor ;3 YUl (Saris o b aib colus wad e oanlie (V) Joiz 5o 45 jshilos ayle a8 ol
5SS 10 45 (g8 Sl iy, 45 adige Hlis Sl wosl anils Liyl38l W, b oliul ol ,o YT L1948
Gl Ol e ToOY 51388 gla Lo Jobos 1o s (laSs 58S slo il soles 55 el il s,
il b3 slo (bl @ Blate coi 5 a4 Vb jls (Saris o b aib colus

Sl ¥ 5 mpe y2eskS VSN leiol — ¥ (Y By A (JK5) V488 o dy card Gial33l auye yieskS VEVY L e
Db | (egran 55 adde il wg; Gl dw cpl &5 wes (oo LS @l (Rl (TG g H (JS5) qoye yeghS ) A ()8
il 03903 4,25 b (il b 4 Ceed (6 5305 Sl

5 e gk Py o ol (P 45,) Gl e gk T b san gy 5 4pskieS olied i Blia 0
PV Sas s il o ) b8 GBS S 4 (TR 45) mpe JeshS AT L Jas )l bl 5 (70 a5))
s B il ol o a5 (Soall al53l aig, amds lis a5l eols plaisl sg5 4 Y-V 1498 el Jlu Jolio
51998 glaJlo Jolbas o calize sl bl o Vb Saiis,o b i colas Sil3l aoys oy b bl Cosl oS
35558 69 Sooll Gl Bl ob W) slp e Sl Sl plgie 4 Wl ge g wiSie Wl 1) (5 sglite @bt YeY
Lasb colue jiulidl an o BTV L oo lelys plesl cody a4 YoIY B VA8 slo Jlo Jolias 1o 00,5 sluad
1A L 1998 Jlo o Vb Jln Saiis o b il Cay ool ol 5o sl 428,518 Jol 45, 4 ol s Soris o
Sg5 £95 ;0 a5 Cewl a8l ul38l gl ST A 4 YNY Lo o Colun (pl a5 cul Jb o cpl g Gl 00 mupe yioglS
Sori o b aib colus aoys Lial3El do s YAYIS L ol 5 dops FYVIY L pssd olo il 0l o azgi b5 Lo
sl pbesl & lete i Yl (Foris o b aihate o ps Gl Gliee 5568 ol ogdle 0l )18 gan laass, jo VL
ol (Y a5,)) 2o, A4V Logs o (V0 ad) awo,0 FO/A L liwer V) ad) as 0 VHA e @ deslypne g 4slSeS
a3 o Lz YoV 1128 sla Jlo Jolias jo o] &less g ol s (Sacis 0 b ol o8 sl 0ols ool s 4y s
o & S 6,58 (Sogll Glien rian addllas (Sloj oilh )0 s 5 o)l 5 Dledel s Gl s Ol slagliul &S
g Al o5 o b sl ple 4 Cons (5 Sl Camdg 3l g ol liwl g0 il eols plaisl sgs a1y s Ll
Erae H5 e 50 Gydl plewl FFIF o ol olbal colus 5l as o FFIA) o bl cpl 51 6ok e colue oo
3,8 518 3k sl B oS Lo

39031 Sl 9 005 jlomms (S 53 b b ) s 598 o lus 9030 3 Crluano ol 1 530S (5l (il (suiaddy Y Jgux
YA¥ 61345 glalo Jolus


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

VE- e b o oyled eie Jlo o anme ol bls olad Llow 48

Je p ool doya ol pbdl ol <3,

Fogl )T NT ool | s ag | B Jlo s | 0 4T, | coleass Sh# | e
[ I o P SN ) P g ee Al | S 188Y o i | iy

\TY i “AF N A¥ Ab 19AFY Ye
1ARY Y \.yvy i WA Y 10AAD Yf
FFe 1+ IW.AY A\l vy Al ITY.0A Yv
YY# Y VY \ \## Al YYF.Y L)
AsA v 124 \e doY A TiV.6 v
!y w JAD Y Yvs 1\ g Ye¥.5e VA
Al 4 Y.AY Y FAQ b A \f
¥ ) 11.4# ) L)l ) 2Ly YA
Yy YA M Yy 1+Y \RJ YfeEy [
A Ye «\f \al 14 YA AYA.A. \
1) ] «AY Y Fof 4 \Yray Y#
L0 gl «X¥ YA £y Y. JAY.AF Yy
AAAM Y \Bid ¥ 74y f FaAY Ye
") \A AN A\ BY Yy Yarso Y
YA Yy «Y¥ AR} \YA A\ TaAL¥ A
YA \¥F (AR} Ye Y## \f YYeFA I
1N f \BTH \f AL\ Y Yfraa ¥
Y4 A VAF v Yfo 16 FYV.Y. Y
AT LAl YAy 4 VFY Yy \YY.FA A
wy A «04 Yo "y Y# VAY.AY Y
vy 1 o fY Yy [ b} ARAR I \#
Yys v \Yf Y v \# TEOTA Y
Y&y 0 Y.yy ] oY \al .M n
\PF v < YA Yf \v# \Aj YY#sed v
\\AS Y# Y \# No Yo YoY.Fe "
Y&y Y \.Y# " 4. 1 YOAYF Y
fvs Al 1Ay A YOf \e YAV.AY %
YFY \# VY v Yvf VY 1).vY n
AsY A (X3 A /D v TA«47 \C
YA 1 «A9 1 Yy A YYALY ¥
e " «FY \Lg YoF Y 4.Yf AR

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlaiwl b lpl jo eoian o ;;"9” R PR WES Y

45"0I'0"E 50°0|'D"E 55"0"0"E 60"0I'0"E
i
= ad iV seous il
o ou.lr// 2 o B o < b
L e NAEaa A
z S < z
5] ) ; sl 2 | 5
2 e & Q S92 Ol > } 2
2 3 3 3
. 1
- ad 5
/
/ conmie |
e R
= ?. \
o3 L g ol D
z 4 z
o 4 5
8 % 4 =S -2
51 R . ) 5
k. 4
i /
bl (S5 453 oy | 4
B s 2 2 e \ b
| H E 18 23 30 1 | .
I o o | = 9
Bl RUSS RS e [ Slargl § Gline
z | e e o S { L2
;g' | O RERSE P = \';_;» ) = (z;w’%'f B “F ‘J -;:.’
N I 21 |28 Dj_//:— = ,‘\ N S R
0 55110 220 330 440 e 3 L 3 A
T — — KM A"‘"""\},\, i |
T T T T
45°0'0"E 50°0'0"E 55°0"0"E 60°0'0"E

YAY Jlo 50 0L Hlows Sl 10 b el jg5 Colun duo o jo b yliw! (guduad ) ¥ &

(S S 50 a8 3blwo )0 il Hgi Ol ki i
5 el (5598 Sosll (egian 50 5l adlate ()] g (s)le saims plid gladlaie o y0 Sl slacdlad 5l U 55 9525 pae
gz |, 0l Faiss o il o1 ;5 DMSPIOLS olsale o 55 oiiiied (sl ool o5 (gladbate 5 ol ol Corlue
2 Glie g oo Ol s saies lis Wl e o] GialS g oges sloeld e sy Bl 1 e e Coje lgie
AL ailaie Colue (o ytian j5iS glo sl o o Cudls dibie S5 5o (6558 (Sogll (Rl 5 estan 5 b S
330 5 rbae o el Glimsh 5 ol oliud & Blee YoAT L s DMSPIOLS o lsale b, Saiis o
@loas; )0 @ye sk S AVVFAN Logy 5 aglS VPVA- - L lo)S slo ool l3lams 50,5 0 )0 1) yieghS VPA- - Y
23 adlare obj Sy gy0nlil Woye0 sl 4 H9aS Sl (Ll (n Py 972 Sy Ll Sl e plisl cnl o)l )1 o
5 ol dlie 05aT (S Liime) (ool LU Sl sl plil ol (aldlir Lulid T oMl s 503 5] 490 (Saris
Gl ) Sl laels cigsin il Ll s da liwl cnl bl 51 g)bms )0 (bl Sl sl Lo )50 (Sl aibee
L5 ol Sl Sl ol dgamme s 310 097y (ogtas slayg ol o a5 bl Cawy ol a5 wes
Al adle 1) Sanas o a8l ddlhie Colue (9 yieS a5 Cowl odd i pdl g led laglinl ol s Sasis o
odls Lplaizl ogs 4 YoV Jlo jol, Sais o a8l dalhie Colue (p S (V) ) aope oglS VAYA L 501 oLl
a5l 18 gam sleas) (0 (YA ad)) woye yeghS AVAD L o8 o (Ve a5)) oo yeghS YAV L lyes 5 ol
s Ko sleanils Js codls Sunis s wdlb aibaie oF corbus s s Blyis [y 0l 5 55] slo il o8 corls
i i @ 5l g ol slagbial colue S5l la Glial cnl )3 (egtae ;58 (ll g wad jlows Sl cains

9 Olpd obl ao )0 PO 5l ogam j0 g o)ls JI3 Sasis ;o a8l adlhis odgasme o LmQT Clo 2o 0 YYIF 5 aus,o YOI


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

al Ve sl ¥ ol qoiid Jlo ¢ dame Sl ble olad Jlos 4 i

(sl e asle 0aims (i ol (ol S el 438,55 40 0L s b o8 (Fanis o b 3blio |y 5l il 5 a0 SV
A3l dilaie oy DAF L 5 der sl casl b bl cpl o eaias ;o8 W8 adhio 4 Gl B 0 £aias 9
ol @18 T 103 oS VA A, o Sanis o

sl Jolias> ;0 DMSP/OLS ojlgale jo i o5 (S o a8l ddlaie Gy Ol s dnlie g adgl gwyp j0
Oty Sl Sl L2alS s5g, slo il eled o (Sanis o a8l adhie Cowg 45 005 atvin YV B VAAP
3 ey Ve FYY sgas 0 VeIV B VAP ol Jolbas (o a4 098 o cdalie )b liwl jo ials s
(@S Hlao (Sois o b dalais 4 eslS FATY (alS jlage ol 5l g el ools caws 3l ) (Sacis ;o w8l adhis coluw
L aiie 4 jioolS VAY st Farss,s b aihie & e sieskS V143 (o8 Fasis s b ahlie & jieglS YOVF
Q8 dalaie Coluw (ialS gom leas; jo cwl sad bad YU Sais o b ddhis 4 2eglS VY g YL Sawis o
L dilate 4 auye ook YAAT) e ;aslS SEYY L o5 50,m sl oyliwl Y18 51335 sl b Jolinm o Saris s
Sy b dihie 4 @ e ook YWY (oF (Sanis o boadhaie 4 goye yegkS WAL o5 Lo (Saris)o
5 (ool 0l s YU (Fanid o b adlate & qpe yioghS OF0 5 Vb (Sads o b ailais ) gye yoghS FAY ansie
dilaie & @pn yioshS VEOF (o s (Fat o b dilate &) qpn sioskS YA goye siask FYYE L olosS 5 oo o
BYR 5 Wl (Fants o b ailae & goye siash ¥4+ agia (Faris o b ailais & goye yiogh V1o o (Fariso b
3,0 )8 amr slaas) ;o b il plo g pow a4l 55 (Sl oad as Yo (Faids o L adhain 4 @0 yieslS

Ao, YEIV L 5 dl (bl YO Jlo B 1898 Jlo 5l jeas o Sais )0 a8l ashic coluw jials s ys bl
50 2l Wgy ol oyl L8 gam gloas, 0 YAA L s J liwl ol jles aolB L g 0o 0 YF/V L s () ag)) LialS
NI Wiyl o liwl plo @) Cand (ol Solie a5 Ll g0 cpl o a8 Canl (pl saims las ol g 5yl sl el
St Db Gl Smez SThe 5 (Gedinged anwsi 5 Duzlee wumex Rl Wi, YT B 1AAS Gla L Jolias o
s 55 AigS gud ALLIS )0 aS Conl oads ablie Cowg (ialS A e g 00 4 el cpl a5 Gl ooy lo e (g 50
Wl dilaie galS cpl il Gliwl jo cleals ol s U oS Sais o b dble 4 has bl opl g il asila
adlaio 4 (0o,0 YY) muye yiegh S VVE (ol ol 5l aS il go mo e oglS AVE Jolao g do )0 YHIV 050 o Sasis o
L oatlaie 4 (W, A) mpe yaghS VF oS (Sanis )0 b adlaie 4 (000 V)) @pe feghS Vo ¥ oS L (Sawis o b
L agdlais 4y (0,0 Y0) moype oshS YYY o YL Sais o b dalain 4 (0o,0 V9) e yieghS VOF clawgio Sauis o
Cluo 51 a8 (roy0 yiogkS YFAY) gao,0 Y/l sl azgs BB 55 oyhas sl bl cpl sl sads ows YU (Sacis o
VF) mope jiogS VY (o5 Lo Stz o b adhaio 4 (0o )0 V) oy oslS Ve ol 00l o5 Sawis o a3l ailais
Vo) mope yieghS VOF davwgie Sanis o b adhio 45 (00,0 VY) muye yieghS YTV (5 Saiis o b dahis 4 (do)
YU Sais o b adhie 4 (0o,0 OY) auye yieglS VY- aSST a5 BB sl ooy bows YU St o b dahis 4 (doy
5 0l Glaglisl a3Vl ,5iS sla bl 1o 5,5 (Fogdl Liul38l eaisS 55 Wy, saims lis Ol s ol o)l olais

2l (o0 5l


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlaiwl b oyl jo eoran 55 (Sogll ol g Julos

Al

szo0E SSU0E

sIOvE

szo0°E

300N

WTON

IBVIN

9510 2 30 40
CC———

WOCN

200E

1100 S000°E
rt

T
5I00E

300N

D e i
“

T
300N

5|’UIV'E 52'\7‘11'2 ﬂ'ﬂ;U'E 54° ll"(l"E %’PI'U"E M'IJI'D"E
stone svoe svoe swo0e ssioeE seove
. E
2] Le
14 £
@
Fd Z
2 L2
£E 5
re 8 R
8
2 E z
H H
.% 21 e
=z £
EZ] 12
H o H
z 15 z
E_ T — — Foo21 -
& T T T T T T & =T T T T T T
S1°0'0"E S20'0"E SI00"E S4°0'C°E SS°0C°E S6°00E 51°09"E S2°0'0"E 53°00"E. $4°00"E 55°0'0"E 56°0'0"E

Sliwes B W 5,01:DAAY 5 0C LYY 1ol B ARAY ()l A YT G134 b Jlo o 53 cuid yob Ol i ¥ S
YO Lo, HIAY )16 :G LYY yliwjes :F AQY

2955 6399 S99 lime Gldl g (ares ©Y e o alal e


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

£0 VP e sl ¥ o)l qeiin Jlo hame Ol bl las oo 4 i

sl Jlo by ol e malidl wes oo Lis DMSP/OLS (i[5 slojlgale sloosls 5l oaiz! seiwl oledbl aS™ jshilos
ol Sl g 0L dawgio (o (@ Gl Soiis o b oadb Colie g cwl oologg, b bl poled g ol pl jo alidS
Olime SO 4 yeiS gla liwl dan ;o YT B 1297 sl o Jolias o il jo8 (il 8l Wy, ol Lol il a8l o33l
Olnl Comez Cudls 1988 j3 (tme Vg5 i oo |y 598 50 (6595 (Sogl (b S Jelse 5 mis 3 (S0 Canl 0093
Al el pwlw 5 (Pu,l (o 3 sloix] (solaldl ( b goin Jolge 31 L5 aS o ls Joleel 5 cewlil o2 3e8
Shails sloasSTy Cumazr (3580 5 350 w9z (Ao (blie jo Sl Gl (28 e (02 Jled g Jlad (SLSl 2
oy il 3o St Ol yopdle s Gl Glagbil 6 5eS15 05 Gliew 5 reSTin O (ple o515
alold cpl 1o 50 o ol olasd el ooy ply 90 51 s Ay (s 10 e VYAD B AYYD sledlo alols jo g ails Ll
Coraz pow 93 5| oo g ool plaisl g3 a4 1) (6 4d Comex 3l Slodas o )5 sl el Wl onls ol & 5l i
Wog piediSy 990> w9 (SoabenSs ped O gy ot 8l 485 Gl dn 5 (58 lpmne slapeed 5o Olnl e
P YLl 0515 Gl s OFAR (Glhalee) Conl (645 Comozr 4D Comoz pedSy & 005 Slinn 5 (5,8 paaily 40
aloz 5l s oy la Sogll glgil (5S4 e Wlgi oo ol GliEl @ 55 Wy 5 by Grizmen 5 d B
23,5 1545 55 (5,55 (S
VYO Jlo jo 585 YV 5l olnl )0 (oye yoghS 30 5i) Comex (oo o515 OYAY (lilb) ol Jlel 5550 el 4 azgi b
30w axly 5o Camex slasd (ioli8l saimolis el pl g el oo, VYA JLo o 585 TP 5 AYAD Jlo jo a5 FY 4
2555 s 3 (655 (gl Gl Cules 15 5 By ogas 4 55l lie 5l )00 Gl (Rl ()T o oS el S
VY Jolro joiS o YL (Sanis o b gblic as )0 VWYY Jlo )0 0sd oo oaalice (V) Jguz ;0 a5 jshilen .04 dalgs>
9 VWAL Jlo 10 ((1A) mupe jioghS VYPND @ o3, ol o, 4 (s Cewl 009y ([9iS Colio 5l doyo +/F) moje el
P YL (Sanis o b adhic colus oo, YV o) 5l olid a5 canl sl (]38 VYA (oy0 V) aope yeshS VFAY -
loaasly (o F pee 5l (S e Gl o sl bl e o Rl cpl wd ojlal a5 pshiles Jg el el
5 Comaz g o515 g 0olitul 1515 gl Gliol i 50 )58 (Sooll Gl Sglis koo o o Sl lsies &5 Smex
2 Eohan 555 Glie 5 Cumaz @515 Dlpd o alnly g B (quy 2 poliie 4 el adlllae 3550 0550 50 ] Sl s,
Olytd 5 VYA g VYVANTYAD slo Jlo (o 5 gt (5 ko p j0 o il 5 0l Comon oond o515 daslls 5l (g
ssbilon 0y0 3 oolitul ;585 lgliwl ;3 Vb Jloy (St o b o j5 Colus Grizman 5 Sy slooyss ol Usb 5o o
2 A POF) ol Slagbivl 13 G 3 4 VTVO Jlo )5 1925 Comar (g o515 (n i 35 o0 oaalive (7) Jsuzr ;o oS
S el il 59 0l 55 anar SVl e o515 ol S35 n 0ble (e Fask 5 5 TV b 5yl e nshS
2 rez GV o 05155 o 4 el 00l (55 (Sogll o YU o] e g Ceol ouds egian 50 5l oolinul (5
30 5920 plaisl og> 4 YYVO Jlo ;0 o0 MA L1 YLl Socis o bl 9 Sl oo o e e bl
iy g el 48,5 108 0L 5 Jlows 9 0L cawgio o (oS Hlews sl Saiis 0 b g8 eogame jo sl 5l as e FIO gaexe
ools plais! og5 4y ,9iS mhaw 1o ) Cud jg duoyd (1 eS Llod () 5l aS sl il 9y Sanis o a8l bl colus

obewl 5ham (lejen g conl ools plaisl o9 a1} jaiS Comen comd o515 pg0 a5, VYYD Jlo jo 50 5,01 lisl .ol


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlaiwl b olpl jo eoian o L;ojl—l ol g Julos 44

Ol (o yeS VYYD Lo jo cwsl ools olaizt 0g 4 OVF L1 YU ey Sasis o b jg8 Colus aoyo pg0 4, ol
39> & qoye yoghS )3 E P L peix Glalp g @ e obS 50 8 P L Gl sl bl i S ) Sumex (oo oS5
Ol Colie 5l ausy /Y)Y g liow olisl Colus 5las,e /Y Lo a5 cal oads el yol (pl 5 casl ooy plais
S99 ol 59l e )3 (o5 Sl 6358 (o1 5 0S8 b Sl (Sanis o b dibate 5 gt Lol
OLE bt aadse (Lad H9aS sla Gliul o jo 1) (egras )8 lime Rl Cumez (oond o153 36 el cnl g Sl axsls
BAYYO slo Jlo Jolios ,o o)l Slgdpn 15i8 50 cos o515 Lol b jeaS 10 6,9 Sogdl Lialidl Sial amars
&y FaskS 5o 8 POF 5l g Cnl 03g ol e (ompe feglsS 5o 85 VP (AL (s il )3 Cumezr (oo oST5 YA
s (o515 a8 Sl 0393 (6,5 VoV ol 381 b5 ,dl yliwl (gl Lol ol g ol moay VYA Jlos y0 55 A% 4 VYYD Lo o
Ol ez (o @515 Gl Al el a8l 38l @ pe SegkS 50 85 FAL 4 ye laghS j0 L YV Sl Comen
odd Eely gl 00,185 50 50 ol jlews Sais 0 b ol [ Colue oy (69, p b sl ple @ cos Gl Ll
5 0,0 WYIY lie a oles 0 VYA BTV slo Jlo Jolos o ol jlews Saiis o b adb colus do,o a5 ol
2oy Gl b ez 015 olime Gl o s g it yle] sladel e Gl oy £V 5l il o
(FA) s 0 a8 jshilan (D JSK0) aoo oo lid 1) /) sgu>  Scad 30 YL Sz o bl )9 adhis Colus
A (Siaa VYV Lo o YU jlas Saiis o bl j98 Colus 0o )0 g Comen (ol o515 (G 098 o0 oanlie
oo Gl 55 6595 SglT (oo 1515 Gl L g ol el 55 0l o (598 o Bl o Lt oS sl 13,
o VWA g WWAD lo Jlo (sl ol [y Saniz 0 b b o8 Colus do)y0 5 b bl Comer cod o515 o bLs)|
59 2 lis el ul (FC g B JS) amae lis 55 VY2 g WWAD sl Jlo lp 1) +/2) (Son g 0l aulre
e Sl oe o Cenl (690 abox 15525 sla Ll 5l 6)lem 53 (Srez Vb (i (515 9 )92 )3 (e (gl

23,5 o1 5 e Sla Fogll Gliee G138 4

W GIFYA b Jlo Jolios 55 YU (Foici 1o b cudb y99 coobus oy § Comrosr oo o515 Jgozr


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

VE- e b o oyled eie Jlo o anme ol bls olad Llow 48

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

(PO ICPUSR P g I
o PSS e (i 05

R 42,0
S S L R L aeys b
Bl R Il R | L N LAt It R
Czaz | (Faiidys | Zexaz Sty Coxar [ Sazzss e %
J s | b o 50 YL s | JL Lo ] e YL Ll | -IWRiaas | YL ___'.\;..:5‘.:
\YvYd Y VavL \YAS YA L \Ya. W YYD \Yva-\ra.
IS ~Y¥ #4 ~FF y- e .o Y5
Hlgral | vy ~FA £y 104 \id (A4 AP A\
v 847 ) Yoot 14%) n.ar - £V
FSU I £ -r. (4% - FF YA 1.1 .y -
S el dT [ vy ~or v ~AY AY LYY AP vy
st ol 3T sy ~YF vy ) AY - .y PV
prRvE I 4 4 145 4 r.Ya o (AN n.e Yoo
o | sor AA AYA VEAY A {LATS YYsy \T.vY
5 Joeslez
el A <A aY Y'Y 50 -v# v.s By
iz ol # oy \ sy v ~3Y \ +4
gy olayd | vA ~Yo A4 ~00 - ~#d \Y -4
S gl | ye 1 1L} -1 g Yy ¥ -
olbesses | sA r.¢Y 3% A8k v\ F.YY LA 1AY
RLESTH B 5 “AA £r «FA 147 ~50 5 “¥5
Hleas & “f 5 -\ i “.Y- ) Y
Hlezel g liea ! op 1 Y \* AL} rA “\Y
ol on Y8 ) ~.0A VYA Voe 5 -V¥
958 #Y A g4 \As \o? vy 1.0Y 1FA 145V
a2 [ vr “A 1- (R ¢4 yoe AT 14 wyY
PR\ S I Al £ -YY & - FA 5.y ~Y5
SbS | om Y & - \# “YA b “ Y
olzile, S| Y -4 Yo -5 Vs 1AV ) +YA
denlyigr g keS| vo Yoo ) 144 Y YFY \ - fr
Sl v\ <AA A+ 54 AY ~ YA 164 -1
OLE[ ee ~rv ) -« WYY ~¥o TR “eA
ol | or “ YA £\ “¥- £Y {8} 13 -V#
Shasle [ - ¥4 Y -4y YA -4~ VAN « ¥
SFe | Y “ ¥ 112 ~.04 1 ~AY .0 Y
SB35y 18 -4 A <0 Y ~AA N -4
lan AY -1 AA ~0A 1 ) ¥ ~FA
o3 sl # AP A ~YY A + ¥ Y L)
10 A 16
y e S Y 14
] 8 1y
S b
L * 10 ]
b . b
A 4 4 6
.;{ 3 w{ 4
2 o* ] ®
T o1 e g D28
- 0 ﬁi. L] - 0 “. L]
0 100 200 300 400 500 500 700 0 100 200 300 400 500 600 700 800

900


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlatwl b olpl jo coian jo L;‘>’a5.|—| R PR WES ZA

o

14

25
2 N a C
¥ 12 1
3 i 3 20
) 10 R?=0.9076"" ) R2=0.9197"°
3‘, ot 'J\ ey
] 8 ] 15
2 L] > o
:] 10
i 4 .‘]
\"? "';l,)
5
I, e ] . -
~ . o
0 “ ~ 0 k' [
0 50 100 150 200 250 0 200 400 600 800 1000
(o S Vo i o515 (o fagdS Josnesr i S5

Dy, 1 Jluw :CATAS Jlo BATYEJUorA 10 YU Foiiid 0 by e 599 carlans o0 3 Costoz ol o515 oo bL | F JSCi
VAV0 sla Jlo Jolas ;o a5 amare oylid 158 ;0 &opxlae 5 L adaly [0 olnl Jlel 55 50 lawgs sal piie el
S92 amy 555 slo Sliwl ()0 1y 62l i (i ;2 e JB (gekee a9 b ()l QL ATAD G
o) 0,80 Cmod 0wl Al Bls aslol 53 VYA LAYAD slo Jlo Jollos jo aigy ol g Canl ools plaisl
sle Jlw Jolboz 5 (o0 ) LAYAD B AYVD slo Jls Jobos o s [ coluw iol38l dojo (1 i
Ol s ag,,0 45 dadie il ol sl (FeJgaz) o4l Gle sl cpl 4 sl as )0 FIY L ATAL B AYAD
5 Sl GrolFisSw o inS a povie ol ol g Conl ALl cogee (i Dyl HaiS o linl o Slses
SIS (698 e (Siwod Cuwl 0390 pdy 12 lps slo liwl o (il Hg Sl (5 5lS g G Bran Gliee ol
L i o0 Colae Giulidl do o e o YWAD BIYVD lo Jlo Jobios jo o bl a4 & pzloe ol G
Cde 3 YA BAYAD lo Jlo Jollos o San (] 90,00 0529 gloj 0,90 ol ;o YU Jlas Sauis o
4S a8 o ol zgog ar |y el b yliwl 4o (6,95 (Sl il o b S yalee &g, G bLS,| el ol a5 ol

Sl o3, b il Syl 59 5555 (Tl e 5o ol ol | (S 02l plin el

WA GITVA oo Jlo Jolios 55 Y Fuiis 10 b cud yo5 ool o yd 9 b oybowl & &zl F Jou


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

WA GITAS oo Jlo 9 1AL G IFYD ols Jlo A ol yo (il 35 ooy 5 4 dy &yl (Kuaned .0 JSUo

74 \F. . ).».ll) Y O)LM" sM” v JLMJ ‘ ;]a.om Q‘)Jol;m L;uLaB LJ?U 5 O ,.w; 5
Ol
e Cntrlns 233y Eatrlos Ay 3 o Crlas 800,3 yudi | 43 2y2lie bt 20,3 i
4@zl Lo e @52l plpee LT o Srzles ol Lty oA Loty
5 St Tty Sy St Sty - PP S Faiys [ IWASS | e Faiiss
ol AYYO-ITAL AFYA-ITAS YL ATY-1TAS IFA--ITAS YL VWYL-AYAL ATYO-ITAS YU ra- 1FA--ATAL YL
iy 133ATY s T+219A “of D FOFVA Y YFYas “FY
Slae! YAAYYSD “F wvara ¥ i858 TIPS Y AQYSA “FY
3l FAY Vea.5 1.0 o \PFAVA Yy FAYY Yy
ol AAAYY «Y¥ Yvy.ay oY Ol S YORY-¥ +\7 AARINZN -\
claluii
ey FOYTIF ¥ YorAde “Y¥ Sl | YPATFRY w8 1$ABOY RRLY
olaul,3T
S FFFEYY 1% FYVOR oY sliileys | YEEPIPY oy NYEY +FA
- 1347+ 1.4 \WEFOA . wskses | IRITE —e) FOIV “¥F
ol TAATAAR F.oF AYAAY FYY Sleads | YeeAAD +A 1ONYA ¥V
Js ez | ITNEA “F INaLl “¥F S| FAGAAQ “F TTVIAD —es$
ol
e 1YoV RN AFPAY o) Ol TIYYFY <Yy YY2Y «F¥
ol
et ATFFVE ¥ FeVSAe . ol | BVATY “¥Y TYSYAY —)
ollys
Ses AFEANA ol MYaF ") G | TOATA M IR YA
oliajss | OAADFF wyY TFTIAY 1A SBes | TYAdLY ¥4 Teavs oy
ol RN e vooys AV Shaas | YYAVY LYy 1eAY-Y -
ol IAITY “of YYaA oA o3 VAQYYF Y VYYYS Y
3 Ol
olwasl | YEFFAF oy Voo FOY “o$
3000000 . 1000000 s 8
R*=0.8361 A 900000
2500000 800000 e 35?09
700000
2000000
¥ ¥ 600000
[t 3
) 1500000 } 500000
l 1 400000 @ g
1000000 ' o 300000 L
d . e
. g 200000 @ 'Y :
500000 .‘
L 100000 ’ -
0 0
0 2 3 4 5 6 7 o : 2 : 4 :
g s A
s il de s 3



http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlatwl b olpl jo coian jo L;a,ﬂ R PR WES Y-

6 5 A
59 e ol a3l S a4 1) g Sl g Sladl Glaolfins g Col sanlB sas S5 5, 10 e Sl
S8 > g Coxex Ab) 4 429 b e olpl HeaS Sl (RIBL I 50 L5 sl )3 CS1ESG g dtugy Hebay AVl esran
g ol T 4z g Colo3gs ol e 3 ohag 4 (5551 4l Slael> Bran 5 lminl (I3 L ad faie a4y i
Wlgi o 585 50 Sz glo sl 5 bl (o2 9 595 (Tl e B 51 )55 (il 9,0nl3l sl )95 (ol (3 mS
DMSP/OLS o,lsale s ;55 sla sols 5l G cpl j0 .aiS SS (5,9 Sogdl Copae die) 0 s oy, aslip
5 sl e ccd g5 Ol Slallla ol o o 00ls pl GVl s IS aims Hlis Gios ol 5l Lol gl o5 soli
Ol o jlgale cnl (65100 pgas AVl Gloj 03l 4 4z g5 b g 0091 wal,3 ) calize zolaw 10 o (sloygs (sanainl Sl
Jbo 51,938 mhw 33 b g Gl wes (o0 (LS G (nl @S Silee pOl H5iS 0 )l e Sl b
5 sl A 153 YOIA o5 oy LSk 3 b oS Corlucs 0oy 5 ansl 0081 ial3él Sl 5 dtsgs YO Lo b 1345
Sty b dihie ;0 wo 0 VYO hugie Soiis o bdalhie 0 (JVVVA) o5 Saiis o b dihaie (glp as o ol
il ol Wl e Ll ol sl 428l 53 0oy VOFIA ol ey (Saii o b dilate 1o 5 (aoys VF-/T) ol
Ol Gtminr 5yl 5 Olas bl 99 988 lo bl G SEVVY Lo p3 5588 50 ()8 (Sosll e 35S Gl
ools olatzl g3 4yl o) Jlows ool 58 (Sonis o b adhie Colus doys 5 Colue Bl 5l (e5iae sloys (]38
0,9 Jsb 53 i)l 1B sam sleas; jo a5l ple bl 5o 5l pledel 5 o)l et (b sl Ll g
Oz 5 5l g s lagbvl oo 5 el aidly aslol joiS sla lislys b ye GliEl Wy asdlas 050 S
39 Comaz ilgial cond o515 a3l ools olaisl 0ss 4y 1) ead; o 3 YU (Coluw doyo Giulidl Bl 5 oeim lul >
O @it 5 Yl oy (S0 b o 58 Gl ) maee Jelse 51 (S 50l s Ol rpas 58 lo bl (S
B 5,38 5o (rez STpe 5 oy 4y O 2l il alanly 4 ez 5lsel mje sl b bl al o 55 (Sogll
(o gosgue 5 b pliul S1hs alex ) (rez Glapsls 5 b Glil (S e smie 5 o)l slacolld 5,85
gy cnl aslol 5 (5558 (Fogll (e (hmaS el ools (l3E 1) 5588 0 gy (Sogll o w5 egias 55 Sl W,
Slalllae plowl 5,005l 051 925 4 545 J0 Camilazme 5 Gladl (S35 Glp 1) )l oy Dl il oo sai] o
e 4 (Fyas sloyg GRS el 0 (NS Cuilis 5 (5500l rize g 558 s )0 (5580 (SO Ao 0 Jalx
31 oolinl b wilses 585 50 (5558 (Sogll (als aylse o 4 (55550 wyls 18 (558 (Fagll oyme j0 &5 olo b
5 Lsilon)p nolie (3ges wieigld jolite ) ladeogs 5 Lalys dadlabinl (s 0¥ Gl Josdljgiws daloial) avs

20,5 3Bl (ilh szl Sl

&Lo

YAYY F L) alisee slaise 10 §p Ol Ky, gwyp ATAY Lia5 (635,08 slo, g JLSIs w0l sien

YoV IOV Lol T 0,5 Shilas o ol ST 55 50 (25 5 dnasgd poniy sl sl $A (5 oole NYAY. 025 (Ll L
959%5luRain slo S5 8,5 b )T (e sy 31 (saiaiay g (o2 16338 ST Dbyl AT Lm0 g g (S ol b
g shame podige saass olKile 5 o Glaled rezy GIS


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

V) Ve sl ¥ ol qoiid Jlo ¢ dame Ol blie olab o 4 5

o ools s DMSP/OLS (clo,lsnls pyslas sl - SlSe ol yeeis bL3 | s3bo oo 5 (35l AYAY . e numy ojpelis 5 domms o 563
Soilogss o ralen (peSs g Gy GIS Lo 15 o b o

FEPY VY (om0l Come S5 w5 50 (Saaleals VYA ol Lo« Sl 2 les
Akiyama, Y. Y)Y, Analysis of light intensity data by the DMSP/OLS satellite data for monitoring human activity
in japan, ISPRS Annals of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume I-Y,
Y)Y XXII ISPRS Congress.
Aubrecht, C.; C.D. Elvidge, T. Longcore, C. Rich, J. Safran, A.E. Strong, C.M. Eakin, K.E. Baugh, B.T. Tuttle and
A.T. Howard. Y:+A. A global inventory of coral reef stressors based on satellite observed nighttime lights.
Geocarto Int,Y¥: €1v—£va,
Baugh, K.; C.D. Elvidge, T. Ghosh and D. Ziskin. Y+Y+. Development of a ¥ - + 4 stable lights product using DMSP-
OLS data, Proc. Asia Pacific Adv, Net, Y¥+: VY £,
Bennie, J.; J. P. Duffy and T. W. Davies. 2015. Global trends in exposure to light pollution in natural terrestrial
ecosystems, Remote Sens, V, (¥):YVYe-Yv¥.
Chalkias, C.; M. Petrakis, B. Psiloglou and M. Lianou. Y+ +%. Modelling of light pollution in suburban areas using
remotely sensed imagery and GIS, J. Environ. Manag,V4:ev-1Y,
Chen, X and W.D. Nordhaus. Y+ ). Using luminosity as a proxy for economic statistics. Proc. Natl. Acad. Sci. U.
S. A, VoA AoAd_AoAE,
Cho, K.; R. Ito, H. Shimoda and T. Sakata. Y444, Technical note and cover fishing fleet lights and sea surface
temperature distribution observed by DMSP/OLS sensor, Int. J. Remote Sens, ¥ +: ¥-4,
Cinzano, P.; F. Falchi and C.D. Elvidge. Y+ ). The first World Atlas of the artificial sky brightness, Mon. Not. R.

Astron. Soc. ¥YA: TAA-V.Y,

Cinzano, P.; F. Falchi, C.D. Elvidge and K.E. Baugh. Y+ + «. The artificial night sky brightness mapped from DMSP
satellite operational linescan system measurements, Mon. Not. R. Astron. Soc. ¥YA: 1¢)_1ey,

T.A. Croft. Y4VY, Burning waste gas in oil fields. Nature, Y¢¢: Yvo_yv3,

J.E. Dobson, E.A. Bright, P.R. Coleman, R.C. Durfee and B.A. Worley. Y-+ +. A global population database for
estimating populations at risk, Photogramm. Eng. Remote Sens, 1 %: A¢d_Aoy,

Doll, C.N.; H. Muller and J.P. Elvidge. Y+ + +. Night-time imagery as a tool for global mapping of socioeconomic
parameters and greenhouse gas emissions, Ambio, Y4: YoV 1Y,

Dominoni, D.M.; M. Quetting and J. Partecke. Y+ Y. Long-term effect of chronic light pollution on seasonal
functions of European blackbirds (Turdus merula), PLoS One. A (1Y), eAe 114,

Elvidge, C.; Baugh, K. Hobson, V. Kihn, E. Kroehl, H. Davis and E. Cocero, D. .Y44V, Satellite inventory of
human settlements using nocturnal radiation emissions: A contribution for the global tool chest. Glob. Chang. Biol,
¥ YAY_Ydo,

Elvidge, C.D. Y+ +o. Preliminary results from nighttime lights detection, Int. Arch. of Photogram. Rem. Sens. and
Spatial Inform. Sci,¥%: A~wAY,

Falchi, F.; P.Cinzano, C.D. Elvidge, D.M. Keith and A. Haim, . Y+ ). Limiting the impact of light pollution on
human health, environment and stellar visibility, J. Environ. Manag, 4 ¥: YY) £-YVYY

Fuller, D.O and M. Fulk. Y+++. Comparison of noaa-avhrr and DMSP-OLS for operational fire monitoring in
kalimantan, Indonesia, Int. J. Remote Sens, YY: YAY_YAY,

Han, P.; Huang, J. Li, L. Wang, Y. Hu, J. Wang and W. Huang. Y+ £. Monitoring trends in light pollution in China
based on nighttime satellite imagery, Remote Sens, %: ©0£)_000A,

He, C.; Q. Ma, Z. Liu and Q. Zhang. Y+ Y. Modeling the spatiotemporal dynamics of electric power consumption
in mainland China using saturation-corrected DMSP/OLS nighttime stable light data, Int. J. Digit. Earth,
(V),) Y:24y-1 e

Kohiyama, M.; H. Hayashi, N. Maki, M. Higashida, H.W. Kroehl, C.D. Elvidge and V.R. Hobson. Y-+ ¢, Early
damaged area estimation system using DMSP-OLS night-time imagery, Int. J. Remote Sens, Ye: Y+ 1o_Y .y
Kumar, Pavan.; Sajjad. Haroon, Joshi. Pawan Kumar, Christopher D. Elvidge, Sufia. Rehman, B.S. Chaudhary,
Bismay Ranjan. Tripathy, Jyoti. Singh and Gajendra. Pipal. Y+)A. Modeling the luminous intensity of Beijing,
China using DMSP-OLS night-time lights series data for estimating population density, Physics and Chem. Earth.
https://doi.org/ «, Y+ YV/j.pce.Y YA, 7, + + Y _(in press).

Longcore, T and C. Rich. Y-+ . Ecological light pollution. Front, Ecol. Env, Y:Y3Y-Y4A,


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jsaeh.8.3.53 ]

wodlatwl b olpl jo coian jo L;a,ﬂ R PR WES Yy

Lo, C.P. Y+ Y. Urban indicators of China from radiance-calibrated digital Dmsp-Ols nighttime images, Ann. Assoc.
Am. Geogr, Y (¥): YYo-Y¢.,

Nizeyimana, E. L.; G. W. Petersen, M. L. Imhoff, H. R. Sinclair, Jr., S. W. Waltman, D. S. Reed-Margetan, E.
R. Levine, and J. M. Russo. Y+ +). Assessing the impact of land conversion to urban use on soils with different
productivity levels in the USA. Soil Science Society of America Journal, 1¢: Y4 -2+ Y,

Pun, C.SJ and So, C.W. Y« Y. Night-sky brightness monitoring in Hong Kong—a city-wide light pollution
assessment, Environ. Monit. Assess, YA¢: YoYV_Yooy,

Raap, T.; R. Pinxten and Eens, M. Y+ Y2, Light pollution disrupts sleep in free-living animals, Sci. Rep, ¢: YooV,
Reed-Margetan, D.S.; E.R. Levine and J.M. Russo. Y+ +). Assessing the impact of land conversion to urban use on
soils with different productivity levels in the USA, Soil Sci. Soc. Am. J, 1e: ¥a1_¢.¥,

Pauley, S.M. Y- . £, Lighting for the human circadian clock: Recent research indicates that lighting has become a
public health issue. Med, Hypotheses, 1¥: cAA—247,

Sutton, P.; D. Roberts, C. Elvidge and H. Melj. Y43Y. A comparison of nighttime satellite imagery and population
density for the continental united states, Photogramm. Eng. Remote Sens, 1Y Y ¥« YY)\ Y,

Sutton, P.C and R. Costanza .Y« Y. Global estimates of market and non-market values derived from night time
satellite imagery, land cover, and ecosystem service valuation,Ecol. Econ,£1: ©+3-oYYV,

Shi, K.; Y. Chen, B. Yu, T. Xu, C. Yang, L. Li, C. Huang, Z. Chen, R. Liu and J. Wu, .Y+)%. Detecting
spatiotemporal dynamics of global electric power consumption using DMSO/OLS nighttime stable light data, Appl.
Energy,YA¢: €0, €Y,

Yu, B.; S. Shu, H. Liu, W. Song, J. Wu, L. Wang and Z. Chen. Y+ ¢, Object-based spatial cluster analysis of urban
landscape pattern using nighttime light satellite images: A case study of China, Int. J. Geogr. Inf. Sci, (YA)Y):
YYYA-YYoo

Zhang, Q.L and K.C. Seto. Y+Y). Mapping urbanization dynamics at regional and global scales using multi-
temporal DMSP/OLS nighttime light data, Remote Sens. Environ, YVé: YYY._YYY4,


http://dx.doi.org/10.52547/jsaeh.8.3.53
https://jsaeh.khu.ac.ir/article-1-3064-en.html
http://www.tcpdf.org

