[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

L) . “0
L) L)
d?&bb‘bl U’ubuﬂw’g‘”/
»
1100 ¢l ¢g> 6 losis (ogds Jlw
Vol.9, No.2, Summer 2021
AY =\ ¢

D 4, s, o

DOR: 20.1001.1.20089635.1400.9.2.5.4

Mo > 5y g e o350 oMbl glaailobu odlisul cudsl o))
St (Sl S0

"o 55l sazmo T S5 S el L jaecme ! Slos y (i

ol oty bl i 0uSails ( liilin ANl winpes 5 5933] shamins byl wlid IS g5l )
Ol oBails (Ll jam oasladls (oLl i Sledlbl i § 550 51 Liowiw 09,5 jLedils =Y
Ol ol (Ll i oasiiils « oLdlra Dledlbl i ¢ 598 3l Liomiw 09,8 JLuails -Y

VE L BIYE rallie opdy d b VEe VY allie il s

LRV

e e e 50 K00 GG 4 SIS 5l g 00g SIG cunls gl alitre sbbojsr 10 (6 et dnsl> slasls g OMSLin I ory b
S i 1 attd diBly (6,500 ad Ll e 093 CoeSw e OSLEe (S5 daowe 4 laig el a5 bl ol s
9 6oy S liw b jgoeaig et Sl SleMbl slaailobes Car 10,95 5 b Sl 5l (6 o OISCin 155 J0 iy e
Calyia 42,08 (554 nalr Jang? lnlal ol 45l sl i gm pald 5 B S 3 g e <L sl | o550
Sledbl tibole S anwgs ¢ (2l Jlis 4 Jols Jiagh e cnlil aridl ls e 5 SV (s pdveslainl colild 5l b cansl assls YL
(€eld) 5 650k (@l il (asls Jlez) eoliiwl CoblB b)) izren 5 (60 DD (3155 jshaieds jeme-dig el (Sl
a " 5158 oy ialpg' g "ALE (g, eyt edled Slaws jo wllelu ( pisn 3l lale s s £ oddlaie (o 56506 wlel
oS 913 oo bt saeliemsay ol wbs se iales 1) wlobs colio IS T a5 ol 00gs 4l Y5 loj cp s 5 4l VY 3158
sae Lasal, leslaiul (e o yiaS a5 a0 co lis ls (g mSol amls 0590 0 .05l albeb (5T 0L jo x5 25T £g0oma o
YVIAD g ,ed dawgs Losaly 5l oolaiu] koo cpuizmad .Cud 4l F7 ool B0 lo) lime (i g (Ll axlllas pac) jao
Sl Sl ol als ogas 40 Coles,s .cd,S L e Lual, adlhe lp cwlio (1Sl |y ] Glg oo &5 sl osbcad 4l

et G130 a0 dilolw 51 (6 xS Tas sueculs ) 5l Las (@ 51 ¥/A0) aleles 4y aidl polais

.L;ﬂ.'\g_'oo&;.wl 6L®u4>u (6 WS e )95 g 4 “ssl.i.a Sledbl sbasbls - L‘“j‘ﬁ kwly

[ DOI: 10.52547/jgit.9.2.83 ]

*

Ol el ol olKzsls (Ll yam oaslasls ¢ oLl aa Dledlbl w5 59050 [ioiw 09,5 00 a5l oty g
SYASVIYOF. il
Email: Mrjelokhani@ut.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1400.9.2.5.4
http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

S8 ey o (il wlgw grla (i b ladg o
slodllw J ol LS ol aie slaolSas g
Slaio g i lawgd baslelu ol 31 oolaiwl sl
U_" 45...)‘ 6‘)_' J.._..ul_v FVEWIRY ‘) ra)y (5.1)15 9 009
YL s pdyeslanl co LB 5 aul sl asils oYL
099 S5 9 S50 e ledr il oo
Ol o s (6 OISin Jo 0 Lasilols (]
RUPEW- L)"'\"5)'e<_“) Ja_w}a Lbu—‘ ‘_gyl; ‘_g).l\.\aoél.o.».w‘
6‘)—.’ GO—=0 u.»l_ia Sl 6Lm4.§uL.» 4_>)f‘
‘L:_...;}: S A NS e J_> B u‘.\.:j).@(..) J)Lwo
Lol el ooty dxwgs (g ko ,0s sile) aylo sl
sl 4 e Glalllas (B (2T 5l
d_J.SJ.:J...: u)j_w ‘a)bj_,..» laaslolos L}"‘ 6)“&:0;)[.&“»‘
Sl e 2, ol iegh el Bas o]
yobaiedy jeme—ig el (S8 DleMbl ailolu ool
o pliws jeliteds Cewn (6500h IMSCEe 155
5 =l Jlbs 4 ol egin (IS Bas )
Ol sebaiedny g omam g et Aol SG dxgs
aslais o )95\.\.0 alolos ‘_;)‘)ls 9 ‘_g);..bo.)l.o.»...;‘ ‘;b))‘
Lt 05

S (Sl =¥

S Sledbl slaailobs 5 &5 Lie pudlio 3.al
Sie o Sl p 1) s oSl g 138l oLl
= 102 5 Sla s S preal 5 b (5 a0l
P ol 0 45 Censl galp o8 Ltk S 51 iled
9 uLo..uo_@ sl_&bu;‘)_')d_‘ob)a Syge 4o ""‘"‘9”(5" d.bol?
sl A5G 5 ooged 5l 1, 095 ol a6 é
M Jo o g s &S5 ) liie (gl 1 (5,550
ilei oo w2l 8 5 0

A¥E

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

doddo —

™95 50 o8l o5dlig,y 55 5ed b Sl slaans o
Dl 5 (U (G o g 9 (S
5 @25 b Lo 5938lig, 2l 9 (Sosd drny
el i il 8l a o) ladg el OMSEw 0,8
S alo gls el Mt 5 Pl sl
"0 S e s 50 K08 e 4 (S 5l 00
aiilgs oo 5 0 slajls g oMSLie [V 5 ¥ ] ws
gSams Sho wiile Kz g5 Mo calizes slausly 4,
5 ooee (Sl g w slalad g lbS )L o)l b
Bblis ( >lgs (Moo plas wiile I3 sldaslg L
b 4o gt &5 ol ol byye 0t
AFS 8 Sl e 093 LisS Jore IS 9 (S
G 0 g e 8 e 13 catins CiBly (g Ko
s VIeeul Jla,55 5 oYL Comal 5 (508 oIS
Ol bl oLl sredge plaig s [NA
oLzl 5 Waolgiiun a1l ¢ 0 E5liane 5 SISiue
L Jolss s 0=t slais S omomal 5o &S i
L o5 90uiS 5 Som uizman g Lo o e 5 Lol
S L st Jlae (ogas o plaig s ple
wo LS 5 age Capae S ol e 5 ol
L LS MLl glaailols g 4tk e slal3
2 Ot <8 i sl 1) 6550 9 631 S
laaill sl o oalb oyt OISte >
Jbss 4 (5L by jomeig el Sl ledll!
5 Lag oS b Las,sTod Lo 3ilS qounlis
S s ol LS sl L (slas st
o o 40 Glaig i &8 e LSl uileis
Selsi eizres 5 S S GBS RS peea 5 S0l
J—= 5 dwgi oty sliwly o SLedlbl g Laools
DT asles palp g pfasz jsbas 1) (b SIS0

' Geospatial Information System


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

s Lol L baglosle 55 peie s et slaasl p ol
oS )i a4 5L 0,8 5 gt sLaailes
5 Sr—yi—eliy IS i b o g2
b OV GB gl o (6 08 SLS S ooadd
45 Sz 50 5 (s S-S Supde )0 &S WS e
D)l 0 plF dieligr 4l oo 4y Sloanlid sbay
DT sl o5 oSl saig s 5 Liwe

oo g s o2 ledl yir oMb sl ailobus —Y-¥
—Wg s S8 Dledbl slaaslle (VWAF) Sl
a8 e LSl a5 gl s tedy T, o e
Sy 0 e w28 1) el el o)l o Glaig el
= 5o 1 laslo sl g g et e aggs LLS
iyl e Sleidy -t S Wi
ol oal,8 U baaslebis (] ol aiine 5l S o
(e il srar g pled da Jlod el e Joe
@lbolid (il o gt &S liw sl o3V in
spbedy ©las aill e )3 39290 SIS pel
L o) bSen 5 Jols s ot Ot 9 Pl J>
S slajls (Laled (s o4t Se) byl
(St Dloas (Dbl g (o) p «iliee slaoje o
2bo b Jolad g 60 0392 o (ca5u il (2L
Siatebin (e M > slinl) 5o Gl et
(N JS=)asS oo 0213 1) (6505 o6 e oo 5
Il

& b, Kl &l

Sgnt ygbe
Gt Mo

S Hlikeo pogiio —)-Y
Jols loixl Jolss 5l mhaws )z J8los oS Lis
SRV VIIE R PP L OV PR ST PN-SL g P = g
POy cuS)LM 6‘4_...4 U")_‘LS'L'\_'J o .Jmé‘s‘o )‘)5
aS Ban pl b oS oo )3, bls )l 00 b assl>
Slogmedn ) 095 isly g LaclBuus da SIS daon,]
Syl an elais! Jobss wlol gloanls 5l S
a8 lie [¥] o Jols Koo Ly g arslis
Lo asly ee Jsb 5 SLS (s)lub g
5°°H%P‘JGWUMJ—>5&M
Jo a8 0 g i 05 |y cidu Sguge
Lo s, S puo—ad g Lag i a sl p g ppd IS
L dag e Ol 3 ailys oo (55 Lie sloas ]S
Copdo 5o Slojlow 5 (g lol S51,5 9590 eS|
G ) DM o W) 5 05908 (5T ol 60
SleMbl s yglaen L (5 Lie 0,50, [F] arisy
) ool 5,00 Sledbl 5l (28 ae G olg et
meloigan 325 S S5t a4 45 0SS oo o2l
LngJ)o‘)d_g):.udo?\.\.;Ss,o&ASd)@ M e
U9 ol A d>of Ly 1A 1) Do g0 it
PO 5 (6t OMS s xrwg 0 S <6y Jayma

Leilojlw b Jolas
"y ‘5)|JJ.Q£: Jouilo
Oly oy,
St s

D] jgome- sig s S50 SleMbl sladilol 1 )b 3 ladg e &S yLioo £lgil ) JS

AD


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

Ol 1955 (o0 a8 iz 1 el B Y Sler
Sl pateine (S g Jpamme Sl ool
5 2L (i 3L ol pen aseie Slaal 4y Slows
aS coul wites (VA "5 L V] T 5l culs,
S S oali s plejan o adileny olp)l57 ST
6l abelw T s alsul 1) alelow 3 Las i
O Yoy, D] et sslaal colils hls o)ll8
Sl eolatl g (6,50l o Sdggun 1) oolarul oLl
8lg 0 ooliwl c s VY] w8 o iy yas ailales
Ladilolw 5l ool _wl jol) p)lS a o cas
39S (o0 oyl SYgaze g lalle 5 daculucg
wolil c bl sl b st Jobss g all, psle
slably aslp S b Jobss jo o571y (dlas 5 calb
DT oS e adlllas 1) 5 ls 355 culusy S L
&9 Slidos g Slalllas 1 6 ks a5 JLs o
— &g s S SLeMbl sladilolu 035> jo a8 S
anwgi g Ll asile Lagl (o8 slaair o
Sz 0j9> (ul Jlo wiloads S ete 613810 5
6 iy 35T bnaslals oolitl coliB 5y g adlanss
aS sas o s saly s VY 518 N0 N F] sl
—aig s S ledbl glaasbls coddge 5 oI5
o)l (o axwgs 5 (b 5l Sl oSO 51 ity jgome
Laasbolw ool 5l osliiul oy 5 o) LS b carl

Dagaav.y] cos
~lels dangs g b ogas o il Sllae
ol RS a5 jomedig et (S8 Sledbl sl
PETK SCHNIPRPSPIRICH L G DN [ N PE IO
Sledbl dblo o (VIA) oKe 5 losls ol
lmoa VT glosl 3155 Gacal 1, =5 liwe SlSe

Y 1SO
¥ Butler

" Reed

A%

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

Soredl 5 8928 06t IMie Sl e Coale
Sl gloailebs 1 e slacs sl 05,4
6523 )=l el G | O cnl U 5o (S
S0 oo oyl

& 0 o0 liiuw] ¥ Y

S Sl sl s Laaslelw a5 JL> o
S e gl 1) gamss slacus b jgmeaig
OAMie > g s S e o yaeli g o oy
oo 5 @l Ml bojlgen ilos sl ol 3 (5 00
L anol> calises LBl 5l Yoons olaig o it
Slao)lge 5 SMmass 2 o GEIS lges prlas
Cowl aiine (VAAA) oo, L8] wloas LSCas @oglicie
il oslaiul LB ases Sy gl 45 Jgame a5
a4 IV] 55 anlyss ooliul BB s ased sl Logyl
Ol o950 Ol )L, (g S a8
Slaelb sl 5o (8 Joos Lag)| &5 e oo
Apled o o0, ayld WS gleaxliw b leds
ool 5l ey allolidly oyl o8l by i
0, Slos il vz o Slas alen ol axas
OlS Fria «D)ge (nl pé y0 S Sl cole
ol JA] oS o S5 1 cole Seluay sole
Sl aleabls o 5l oolita] conlis 5 Cgp
2105525 @b Seal )8 Sl (rng il
L ool ol L pgpie ay ali s oyl ol
Sy )5 ol 095 o b ye "5 pdyoslinnl’
o ae (3 ssliiul B ol e lecay Ll
l8le 5 b asleles SO oolaiw] ol pggie 00 5 o
sl aibebs o1 ol)lS 5l Sl Ol i &
Sl o S (oBgy 4 pateie Slaal 4 pliws
[a]

aS Cool oadz hae oolaiul o lild 5l soaxie oy las
8 bl lojlas 00,5 e 0 lil o] 5l (goloes &


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

o i L (gle S Dl 5 Sllllas 4z 5]
Jols jgore—aig e LS SleMbl glaailelw
a0 Olalllhs walazsl ) axwgi 5 b
el 051 Sgamme baailels ol ssliial coulls b5 )|
o (VTN G500 5 (5, L SLolr wises sl
Sledbl slvailobs a5 Cos lais e (5,55 2L 3]
Sl i £ adlaie (o e aig e (S5
A Joled laig s an )0 AYF aS sl lis gl
5 Lo S el 1§ e OMUSe (5,155 0 &5 jLie
a5,y Laaslebows cnl oyl 5l o0t slos sl
laa > )50 0 (Vo ¥) T 9 5 JSLa [¥0]
58,8 Gy S Lt slaailels cages oS Lis
byl 455 aas plis &5 g cnl Ragh (nl Sua
50 Olias Sy 4 e wilgh oo oolauwl co L8
505 25 Lie Sl oledbl slaallu o35>
ol sl c> 4 o ily oo Dlados ol 43S
Sl Lol ailels Sy Jlate 5l igeals— Ll
5 Swgy NV F] s S pgee (sl ool b
alels ool ol e LB ialagl ay (Y412) T oS
GiRgm 0 MBS et e S Sledol
S S 5 P Ly ooliul Sl alegT ous 873
i ags laalols a5 ols flas mls 5 ob alxl
O 9 il dnie (S )Lk (4l sl Wl o
by e (2lb S50 o Fases Lis

IVe] 68 sos sbm] o5 i 51y nile «s )8
il 5o gy Ghgy aw 3L L (V- Y) Tsluss o
5 alas S5, pe 29y (s coolitl LB
C9 e S Sledbl Gl S oanline
olid b ain S byl el jo ealosls axuwgs

¥ Haklay and Tobon
¥ Rzeszewski and Kotus
f Lo and Tsai

¢ Coaching

AV

Sibwesly 5 (b redss dolo (2l )0 29290
OIS=53,5 5 gt 5l g mal 5o adsged
Lo Sosdl bl ;o o8 Lie L L5 o atulys
Cd g LS 1y ety ol anml jo S92 g0
2oyl 4o (VYAY) jo 85 g gyl V-] anles
Ol pandy Lls (o)l b st o o o)
Soore=Xig b (S Sledlbol wboles 31 (6 050 40 b
Lo b ancaslsl Sty cnl Gam ol
las bl bl 6l e cblis o e
INV] ol o0 a5 (59, p vy s

slelw S (VFAY) o LSan 5 S, SLssls
) o9 (e Homme B9 4t (S (6 5 e
bt JLAdl (6 0 (S S 2l Hskie
oly lis Jools gmli sl anwgy § (b canol>
caalls ol 6l e (gl aless al &S
OSen 5 (SHls Sl sle IYY] ol o8 saiy
S Sledlbol ailoles drgy 4y cidghy 0 (V-V )
S @il s g Gl jelieds jomemaig el
Jols ailalws jo 00l (g5lwools slo, Il azlo
Eody Celw g 70 U g g S (380 Sledol JLu )|
Ol Jelosisan 2 9 00l 315 il Baalive ool >
bl cplas ols las yrogh aull (s Sleds|
g o g Sl @2 Gl sl (el 1]
5 d=elo «yslamaz jstiieay (i <5,
S-S il SS9 6K $ln xS e
(o2 A (V2 VA) oS o ) 5l [¥Y]
— gy S8 DleMbl aslelws yids o gy jo
2 Laloglse (oo (Sos Il Cupios ;0 j5oe
o=l as ol plis s oSl el slrolSag,8
318 ymion dlaws algi o 5 ol ael )15 il
L Lo o5t miyaolin a0 1) ol e
IVl sl 1550 blaslss So Sooll

' Santos


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

o adhio b e oS Slaigud 5l gom al>
9l 50 B awl Jee @ p3Y slacsges wisg bLs)|
o Soled &8 i ilel 33,k 51 (5,00 OWSie
Mo 5,155 oy 50 ladg el slacdled el )
(bl U il Jolss ,l58,) el 3,8 51 505
a4 @LGK) G‘L».! 9 d.u..:l.?ua oolawl M»J)b L_SI.QUQDLM:
ol (V) IS )0 3biod g L o] cws
Sl 0dodls

axdllaod g0 addaio -0

Bolie 5 S ol ot F i
Sl @ 3ly ot ) 55 e 50 85 Sl Gl s e
et Ao VT g azbF olss £ ddlaie (V) JS2)
o Oy e adhaie cnl 5o &Bly slaalze G Fings
3 ion dglaie pl cdl 0,5 o)Ll el g oLl
S ek 4 g 00D LSS (5l g )l sla i
kgl)u_.ﬂ)o Gbls 5l S Glaieay 5L o 5l dalais oy
OoiaSly Jds @ dibaie cpl .l o Clasay olyes
Sl ;500 g 5l g 9w 5l Glid e 3 0 50
S92y Gezred 5 Slead—6, 0l sl )5 (n St
oolaidl - cloix! mhaw Hlaisl oo o il Ll
slog b szl Glp ) o dis o g SMoas
Ival s o wal s ooy s 5 ) Lie

AA

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

Oinlas SBlal ledb! ilels Lol axan ;o a5 sls
GrS S ol Blas 4 ol ulol s
OLSLl oz b 50,5 Ll 40,5 ool ()5 aladl>
VeV ) S Jle g Se LYV s slprey
SleMbl ailols G oolatwl coblB Sbj 14 simghy
oo sl b 2l po (S5l S
30 stz B Oglas aS ol las bl aSls
oFauses Lo oo 5o ailolws 31 oolewl eolils
ul).:)l_f 6‘)_> aslolw )‘ oolaul g.,\_».lal.‘a .»))lé Sg-29
Mmass mhas (Sl Sledbl slaasboles 4y 2l
wigu ) o Nl e 60,505 425 5 3L
Wgi 5 (b a0 485 800 oyl 4
ol 8 e dig i S Sledlbl gladilols
ot s s aS by daaileles () (6 pdy ool
Silase Obles Giapiliten ) yolo iagy Cononl oS
CblB Sl o0y shdo e aS Conl oy
Sy e dig s Sl Sledbl sladilolus oolaiu!
O ygme g s Jagl (6 s IS e Ly )|3S
B oLl Baal ol iegi 10 s i
Lg (6 e O 5,155 50 aaslelus (ol ool
Sy (oo plnil laig e

e gy ¥

et dalllned jge dllaie lul o jimghs plxl glaieds
e oMbl slaalelw L bag o molie s g
) by crizmes g baslh eonesig et
88 8wy 0590 kel ol oolanul e LB
woslaiwl bl gla szl clalas sl 5l oy
s 90,8 Ll ol )l s, 5 @l e
M e iy l55 ailelws (>yb 5 Wosls (g5Lwoslel
slacld s g by Jee plojen &5 00
30 BT O gm0 s o plodl 1) ailelis yo oy 1S

' Meng and Malczewski


https://fa.wikipedia.org/wiki/%D8%AA%D9%87%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%AA%D9%87%D8%B1%D8%A7%D9%86
http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

Al e e
it e
1 00ls (g bw oolef

J

1

Guird 49 bgspo aolio ounyp

R
Sl sl asli ol sl Gy sl
e s

1 1

s dnwgi g o210

L
Olg e 31 ged ) Oy e 5 5Lk
L L

1

SUisl s Ll Al | gum | OlWa s sl cadlad Aol

B ™ d Kilometers ¥ adlaio -

axfllaod jg0 adilaio 1Y JSC&

Aq


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

wiaalin aidi 59, 1) 092 Jlw)l (3135 ol)lS
plosil @loiS 5 g (oo n ) 00l (5,5 ,L ngal

RS- )
Lo 8,15 ands algi e LS san S o
Sygmedn @ 1) Ll 508 5 355 by ot Lo
idi 59y (S D)ot pa g ((F) JS5) S
L as el 153 am a3V (V) JSi) oS canlin
sdalive (LSl ot )3 5155 12 53, » SIS
olghyd s se 02l 2 i seba b AT SESS
Oldg s cilolw 3l g3 a1 Ca B (o
el i 1 aileles 5l ag3 cals) Glee wlss oo
DY 5l g caloybi & ppoiy m0jliel aiiS Ly
oadools olad (A) JSi jo aS cl onlicay o5

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

albolw 5,5 Lawlg -#
ol oo Zoalsy ioles (B) JSi ,0 a5 dis¥ ylen
ALBs 59y p 1) 093 815 JSb g Sadea lal o)l
IS 055 D550 ¢(2)158 o 5 51 Sy QS g0 (o )5
Sgds s 03ld iules plS 4y 5138 cud gaxas
dead aS 1 ((F) JS8) ot i Wilgs o )8
Cadgo azman opl j0 led Ol oo 1y Lo S
e Sl g 090 0 oaly ioles as)le G,L;ﬂ)p
Sl )olj ).:)U sOs)‘l_Cé_g .CAMJ‘)L) ).;.: ‘) Al K9y
9 &RS,L Aol (o 1) Hlais g0 (5,00 JSie WSe
e OB)L_C J._ﬁfw ‘) “i‘“‘" S)90 ‘35’.' UBM 5‘
sla s, l35 alys so 1)l Guizen (3155 &S
LUl 25l § i woanliie |, 555 )
9 JSCie 95 0als (55105 pgeal (oLl CunBse
B ojluoe pol,8 1) Sl cpl ailobes caisS (Ol ss

155 el oM glgil :F S

90


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e o9l S0 lellbl sLapssloluw 63wl cualls bl

IWAAAY:AT0M:0A

[

BT 0k o

UlyBo g oo sxizo

¥ adbio 50 Silifio UblS

Ol aSg g eoldljS

aiids 59 US Uinlss Q)

o oLls @ loghls il

Al 59 UbylS Uinled 9

AIPAg VY

199/41/11:15 090K

aiids sg) UlS Uiniss Q)

1H99/11/1:15 090 A

ogac by

aibdi 69 UbyliS Uinled 9

ogac liadgy

Olsigsed GylS wosloubliS

M9 s U 13 o) 7SS

91

# aihio (5pgar iU yiyliS

Ui GlS g5

Aud; g9y jl &l (RLdle> Cislgo

RLdhe> gbye RLshe> Jgb
F9.79A7799FY7AY) [ 7.07A0F0P Y700l

A o w5 s o3 LDl blas slaes

:329lal

Google

S0 o dzmio 1O S


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

 aiihio (5 0d wllSio yiyljS

———— e e e

2388 ylg ) gl gl I enls) glise

Sl oogeimal 9,505, S by, (nl ogdleay
S35 5 S oo ool 2 Ol slacalled ol g b
s gloaslas b Laacliwy 5l eslaiwl 4
Bl b olss )15 45" o) 0 om0 gy
# 1) @bed)ss) polas jebasy alols s oo plox
-SY 1 send () S 50 sled oo o 0ols oSL
slaSY 5l oles (V) U5 50 5 )5 S slo
Sl oaools ioles eols oKL o oo 553

Lo Y el gl o0lo olSL o,y 5l eolawl Lol

9y

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

¥ aihio () sllSino iyl;S

Qg b culidyljS

@ ‘ JORDAN

; / 3Ll >
‘ Sig 08 ¥y l'l:'l >
| SJS y\ =l / “-‘59'4
| |
\ : e
st Syl 47 e i Wit = & \
- | \
2 1 \\
|\ 3 \
4 —— =asil
can s 15X et
\ ) 4
Il L sl
gevy )

=)
)
L)
s
®

¥4
0slilax
s dadisu dlone
P9 S Fuds A
CHR sl

woslaubliS

Olgsgd GhyliS

g e bawgi s >y ailolis &y 23 jleiol amivo A JSUE Al g9 (ylig e poliw b S ,15F sudline dzio 1Y LS

b J3Y-V
sy b abls 4y 09,5 g0 5l )5 a5 2led 5o
ol ogdioe bl 5 ud 5055 jsboay cams plovil
& ypo aloles 5 oniolml ' KLSY coll liwg IS
slocddls ol o bSY jleolatul Lo Spdy o

i S8 g e oyl ol a8

' Logging



http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

Lo SY .o d aalgs cd alalw jo sudpl ol
ST g Laslag g, 5l g SLedbl oo jlo 5o
el ools &5 )5 lawss dilolu (9,0 ,0 a5 ain
bl o ol)5 slacudled Sbles a5 Sledlb| -y
doloe bl 5 anly 9 009 (63, Sl (i
ol dilol s ool e LB ln L i

5 s cgain il el ool oSyl 45 cal oyl
e ol |y LSy o 555 555
S dasaly 0,5 5wl Gl LS slac s
o Sall 5 slefyplle iy 4 42E L (5T
S GBS (el o Ol slas, IS wilss
Cmdao g, el b ol por ol 5 Bi> aiile

wlobu ol Y I o A JSCS

T

T— id username log
o Edit 3:Copy @ Delete 506 ' f=2<Ue 4l open_app
7 Edit 32 Copy @ Delete 507 4 f23<\e ;40 open_home_page

o’ Edit 3éCopy @ Delete 509 ) f.2xSle sl open_all_reports

o Edit 3& Copy @ Delete 517 .\ fas,SUc 54l open_my_reports
& Edit 32 Copy @ Delete 518 23Sl sl open_all_reports
o Edit 3¢ Copy @ Delete 519 .\ f2s<lc ;4 open_home_page

o Edit 3¢ Copy @ Delete 521 o\ fo2 €t sl draw_polygon

& Edit 32 Copy @ Delete 525 o\ Ss2€lc sul on_add_marker
o Edit 3¢ Copy @ Delete 526 o\ fss €l ;ul on_add marker
&7 Edit 3& Copy @ Delete 527 .\ fasSls sul on_add_marker
o Edit 3¢ Copy @ Delete 528 822 €Uc .l on_add_marker

0000|000 000|040 (0000|000

T
] Browse 4 Structure | [ SQL | -4 Search ¥ Insert =} Export [ Import #° Operations | 2 Triggers

o Edit 3¢ Copy @ Delete 508 ' f=2s<'< ;4 change zoom_in_all_report map_zoom:.17.0

o Edit 32 Copy @ Delete 510 o R22SUc 0 open_full_screen_image
& Edit 3t Copy @ Delete 511 o\ fsx&le ;4! open_full_screen_image
o Edit 3&Copy @ Delete 512 o\ fss<Ue ol show_one_of_all_report_on_map

&7 Edit i-ﬁ Copy @ Delete 514 o) foa Sl Jul change_zoom_in_all_report_map_zoom:18.754877 35.7092618 51.3850743 1399/11/01::11:28:06

o/ Edit 3t Copy @ Delete 515 i R23<tc sl change_zoom_in_all_report_map_zoom:17.382639 35.7092616 51.3850739 1399/11/01::11:28:07

& Edit 3¢ Copy @ Delete 516 o\ f=s<lse ;ol change_zoom_in_all_report_map_zoom:16.604984 35.7092616 51.3850739 1399/11/01::111:28.08

o” Edit 3éCopy @ Delete 520 /f22¢'e 4l open_drawing_ruler

lat Ing time

357014353 51.3752128 1399/11/01:11:21:50
357014353 51.3752128 1399/11/01::11:21:50
35.7014353 51.3752128 1399/11/01:11:21:51
357092618 51.3850743 1399/11/01::111:27:46
357092618 51.3850743 1399/11/01:11:27:52
35.7092618 51.3850743 1399/11/01:11:27.56
357092618 51.3850743 1399/11/01:11:28.03

357092618 51.3850743 1399/11/01::11:28:12
35.7092618 51.3850743 1399/11/01::11:28:14
35.7092618 51.3850743 1359/11/01::11:28:16
357092618 51.3850743 1399/11/01::111:28:17
35.7092618 51.3850743 1399/11/01::11:28:18
356949169 51.4152133 1399/11/01::11:28:20
356948271 51.4151914 1399/11/01:11:28:21
356948271 514151914 1399/11/01::11:28:22
356947398 51.4151701 1399/11/01:11:28:23

0310 oL 4o culio S by SY I g led i) JSCh

P


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

ol sl Jlw )l gl oad B po oy ggeme b
(YY) gk 050 o0 (5 S 05lal )laig g Jansgs
o Laclad plonl iasS oo iy iz | 62500
Wy 529, &1 Lk oedsl &5 Gl ol aileles
oLl S lean el gLl Gl az 4
L oS s Byo )5 o oS el ol s 050k
s lelw lyal g Lacalld & cos 1y a3y 20T
5 als, olemedn cols, sasls [VY] s cus
alolw 5l oolaiwl & cute 5,55 5 aulig>l olu!
SOl ooliinl i cols, [V ] el sniscay s
oml YT el pads )5 Gl olime 4> @ alols
1) ks, alelaw 51 Gl colos) (e pasls
ools olais] wloln a4 sLowl LB o g ams o ol
CblB o)l lojlae (V) U5t jo 058 s

ailoadosls yioled colaiul

9k

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

oozl culslB S35l sl as Ll —A
S il el Sz ey Slalllas 4 azgi
Logasli onl g bl Teols, 576 8ol T lls
Lo 5V B o lais,ed oo s slacallss ;|
=i il asla DIV] ws 5 e aslone g gl 5]
95 Slacal aslgi so oLyl LT a8 coul 5T ,SibLes
) (s oMo ()55 L o slocdlad i)
Ailed JoeSS allelw jo s 5l GV a0 L
alolow S o (a5 Sl Glie (bl etatean
1y ey 99 ellodliosems o lasbial oyleslos e laib]
33 ollS 45 laeled slaws (V) iyles oo 28,50
Slasss (V) 5 wloasls, plal ay Coign by 235 oyl
dlong—ad oolaiwl S gl jo IS aST oalgs
Sloces leeany jasld nl ol iy e [)0]
A Ciibge Ly IO (rdgl yo ()l)5 a5 alacodled
Lol ool 59,5 oo 5 50l wilongil, alasl
Sl s (S 2155 sln (B)lse e 5 Jols
sloi 5 slojlsale ngal lod il slad) aine oy
SIS oy p dslo)lsale pgal g adds oS 5
e (5155 IS (s 9 0193 Olg et S0
5 Logl o 5 Ot Jl gloai 0,5
bl (il (59) oatJlo )l sla 155 (sonnlive

DIV] st 008 g oais Jlo)) o155
gLy alnil (gl aileles oUlss 41 (550,00 b 28
(b Jlade JBlas 8o 5l oolaiwl b el GBlaal 4
=l O YA gV T s ls o sl lidlesen 5 ol
ablo slaelll 5 (HLb L olp) 5 o e 2
1) 055 slaaled aily oo a> 4> b wind Lol

LS igim ol yo N Y] asile p plosl 40 g e

' Effectiveness
¥ Efficiency
¥ Learnability

f Satisfaction


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

ceaoil S0 el (sLaslolaw o3kt wwl usblE ol jl

UlyBo g Hloo sxizo

S5 (P98 ¥

ood S0 4loj ggomo *

S G015 oy ol oyl byl sl
ol Olig e bangd
g ABE b Jolai o sl sl
ekl 2L

&l oad B o loj
ailols sloaly oyailys

ailolw 4 pojloel o
R y0 o 25k
L)

ool sl 5,1 b asli 1) JSb

S du |y (5,155 VY slass s 1290y g 9500k
5 Gt Olodis (gam lads; o ol plas
(W05 VY 8yl s )13V Y cdlaw] )5
Loy Plawe ()15 Ve 2 s g oaila) slaall;
S5l iz 5 )55 A (ages iy, A
S8 515 Y Slilsas e wgs oo dolou | SISt
| 0du—u S Ay ub‘ﬁj'e:““’ Ja_wj.v as ‘Jﬁ)‘é
3 0l by Jlojl (3155 g9 4 b ye DS 5

RO PRWIRIRY u“’L“ ayY) JS.»»

e g i -4
aliBes 109 0l dawgd (155 VFY slasd ggamme 0
0l i35 e g9 il Ll sadcad alelu yo
Sl 00 5155 plaig s Lawgi o' ASde (2 il
#adlhie plae )0 yre dw g SIS Sbul 4 by e
sy easeas (o)l SVEY 5l 1 Fe a5 s
5ol an b e OWS s .l o0ls olais] sy
L oIS o dadly) (S 5 5 St a5 LS
aS Cl oogm (LS i o yeS ()15 Y Slass
Lo o e (puizmad 3ol axlge T L lasg e
e 4 Loy o SSie 5 S )L g o (sLA3 &

fo
¥.
Yo
Y.
Yo
YQ
VO
‘0
N Y Y I:
* = - [ ] | =
N N\ . ] IS TS 5 5 ; N
SHCUC I S SR g
5)\{-3'0*\:’9\9” 3}3 o’va\‘)\’:‘))}'i 2
AR O AR N
:} g "o {} ',93) d& bé
? b’{r S K

u“'\-’B)-Q-*:' by om&)'}f NS e‘y‘ Y S

6



http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

S am bope (asu il Gl 0 YL e oo
Ol i eS 5 Cdlad Y8 g4 azmo ;0 a5 Vo, los
ASYY 57 o lais ol p,lS ay g o i )

o ilos )57 Sy codled ) ggazeye

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

olaw s Sl o)l_.;‘;l:)Lt_'é aS aisS Lo
Oedsl 30 plp)5 Sl e a8 S L o olacdld
(V) Jsoz il oo bl & Cuddee L1 Loy T 530
ooled 1) ()L awgs ool JolS slacolad sloss

sy 31 oLl 30 ol 5 slacadled sloxi Y | Jgus

Sl | b5 | olows b Slaws 2 Slaws 6 Slaxy I
a fA Ve YV I Yo Y Y \kd \
\Y O A YA ¥ Y# 0 \f VY Y
o o A Y4 ) Yy A 6 Y Y
A oY Y ¥, V¥ YA \Y \id A ¥
\ls oY Y- f I R Y Vv A o
4 of 'Y FY ¥ Y. VY VA ) 4
'Y I\ ¥ FY VY AR YA 4 4 v
4 bf YA Y¥ v Yy \- Y. v¥ A
\Y oy Y. A \ Yy A \A A !
VY OA R \i4 'Y Y¥ Yy \A 4 Ve
\# 04 Y- fv Y Yo Ve Yy A Al
Yy Fe A FA a \itd ) Yf YA Y

=y e ol bl 5 00,5 ol 055
PO YA PO PN
o= VY by ggozme s Lo )5S Aoy
soliial (e oy yieS ailobes o ] 5l 5 ool

=23 e oS ol illae 5 o)1) 5 ol o

el 0o 1la

fo

slacJld  Slgl 8 a4y by e Sledbol ¢ S50 (som
ol (V) ISl jo )l s dags codpl o]
L bt g 3" Codlad (S8 Gillas .l oalosls
asls 1) Lacedled s 10 oolaiul olowy oy i
25 i e i (ga S A4S e ol 4 el
by ol plS arg (cisu il e 0 6,00 cdlad

fc D ——— D —

YA

"o — —_— —_—

. I = =

<l &-'

\14 FY

o7
T W
I I
S L z

slaxi (@ fo|..\33,.e‘.& »lw ‘_gl.bu’b)l}f JS cvaline oloss (A G.L;u)ﬂ ua:Lb o beddld o 85,50 6“5‘)‘5 AY S
s Sl (& 105 53 32 95940 s ol o135 oabine S (15l b s syl i
L)1 (o gi (il prg Slani (F ¢ o i Sland (& 1 uSAL g sloylgale i guail 4 alidis


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

Sysme 3 sl ;K308y alive L VPR JLine il
LY Ll g slolgale poas & aiis b
Aledged baws Sl g sloylgnle poal @ |y aids
0 34 odbls Q_;.\ )" < 10A L VIR u...f;L..o )51044.5
5o alelw ol cisu 3l godims ylis a5 Canl oo
A e Blyoul Jlade yiorad s Cdled
S, b )5 59500 cudlad jo a5 aas oo lis
cdled o adlesls lis o 5l a S L pelies
R ENRNENE NI R Sy
o9k y)lS e e e (lid ke lade e
b S s Jed B Sl ) o] plgS e
Sl Meosls sreg Gllpg codlid o culgsye
)‘ S ool 009. )l.: Y u“”ﬁ:@“ .la....;ﬁ.: L)"‘"‘J‘)B U‘J“Q
OlS dawgy (¢ ¥0) (o5 s (il Eo> ()]
FLPER T { BTN TN L S PR VWL
Sl Bl e s cdled cpl ol alleles o5
Laccdles plw L aslie o cdled cpl @ by yo
gl jl Sloas cvn jlaie oy ,eS sl
sleolatuls jae jo ladg i sla,lid, iy 51930

(S 4 bog e SMLI (V) Jauz j0 uices
Lo Jled oloss jLare GBIy mil 5 S0le o0y i
S5 snaline dlass" 0550 40 .l odlosls ioled
waslin olime (S "M ple sl 315
ol 009 £ oanliie Slai (p s g 2o dae
ol LAY Hlasg s |5 am odaliie Sl
e sl h)lF gesalie 4y Lle ;LAY IS 50
ol i8u Sl goamslis a5 Cawl oogs (ylaig g
Slso Blysdil a4 azgi b g Cand Sdles ol o ailelus
o= 50 Olg et e el HL8, Lo VY
oddlin" 550 ;0 el oty Gl 4 S led
Ol 5l golass "y e ol 5l (Jll gl
u‘)_iu) 6od_.~uw)|)_f J.:sl_.a.: r a- ‘;.)l_.od
G A ssali slass o i 8k sl aslaisla
Lo ) LSs sdalin” mm (gom cJld o o]
aile "ALE (59, 2 OlNged ple Lol sla )l
clo 5,135 lasg s 5l golows (_,_’_L.B sleddls
Lol 0los ) S5 cmy 0 g 000l 45 (59, 1) ), 500
aidi 9y LaiylS aS (6, o pin Sl e y0
u‘).a)ljJs‘_g‘)J \/\ﬂ’ u&i’l—h@ 9 )Lg 4 Slodoanliwe
Slaie L ol LS lis ) imen ol ot <l @

alolw 53 4id )5 90 Glacallad 51 golani Hluro B youl g (Silao (o bl o0 505 p23Lie Y Jgur

Sz Bl il CeSleo

(Max) ¢y ysoinnd

(Min) oy 35S L™

VY VAV $

&l

Y. Y YY A o
) F4 VY- q o o
- AD - OA & s
VYO T &

—“| > =

19,00 Ya,35 \ia

Y29 Y20 \2

xSl



http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

5 e wledbl sladbln L olal wdloass
G s OMSin w0l o 54l 51 oolaiwl )l jae puiren
T g iyt ol S lodgad G,
o8 Lo glaaial s g Loyl sloailolis by L]
L5 0t o by 45 oilo 1) il 45l soges
Pils= 5l S el jlass JLl ]y (315 S
o d)le So a5 B S5k 5 (s (sl
5 4 bgpe 3)lge anlllas o 5 Mol 093 o 3
9 s (S (RS s 3,50 VT A5 1S
OSas e silgs Jlosyl g Dlrmdgi aslyluSe 25k

Sed SYgb ol

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

OIS 8OV ggezme)s (25 (e ld ogas o
wlobw )3 (8155 Cud 55 AT g 03,5 Sl | 095

(Y Jgaz) wslazislas
Slpoad Bro ploj Hlade (n e (V) gz @llas
4l VE oloy G yiin 9 4l V) (8,155 odgl o
Jocie coardplnl Sloslre 5eb (ppiman ool 055:
PR SUBIWSIELE LY TINEATE T IR SR < 10X
5 oeSile i YU (0o FR) L& YA il
Byo Hle) xSl Hlaie 31 XeS (duo,0 B)) L5 ¥4
Slade cplaS canl S8 4 a3Y asles 57 5158 L)l
Ol (s o b g el o wies Sloj dagle

(S 45l ploj axlg) (5,155 ordgl JLwl 53 Blpyl awwgi oud B po ploj ol Jgur

ol | U | ol | b | ol | o | by | b | oy | b
\q 4 Y vy \A Yo N W 8% |
VY b 0 ¥A Y5 14 1 Y Y

) fq va z Yy sY i) YV v
i Y £0 f- 58 YA Y \$ T f
t- oY 0 3 Y Y4 YA W &) )
0 o¥ ¥ Y 5y Y. Y YA Y 5
v Y oy 131 £f ) f 1 \

YA e Y 131 V¥ vy \id Y. £ A
5 N \F N W vy sY 3 vf q
oy BA A t5 \F 4 14 Y o )
ay b4 Y- Y Vo ¥o Ys Yy YY "
i $e Y- FA vs v 00 141 Y Y

OF) S ailes,S b Cuddgn b M0 950 0
Iy g, Slawd puizmen 5 00,53 Sboy sbaosly

A

ot 55 ) & Bige o5 (6,5 OV s
YRV 51, WY adb W - 5l 88 ggammayo
FALOY 51, VP a sB oY L YYF 5l e V9 st


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

Y.
2 " 15
5 B |
H —
¥
- =
Y Ww-Yy Yf-on M -FA FA-YO

T sl Sloj o3l blad ay (yluig e SuSi NF S

55 Lesaly aalllas gl prmlio (eSiba 1, 0T g5 o0
blod a a5 co5 )5 50 ol culplo e85 ks
oalewl bl 5l Jlass e e allels (g W S0b alis
209 (g et aliSie JLiBl 4 az g5 b 9>
God—aa i (WWR) jlse Ul ol laie .Cunn
aslllas (sl (g e (595LsS 5 Dglite sl L,
L calize ol o)l (o cenl Sloj bl @ Lol
DLt 355 5l sl sl b, (555l Slakis
3 p=el oS alize sl S 4 azgs b aslosls
5 e Sledbl slaalbelw L ols! codass
il 5585 15 5 Ly g ol e il 5 alind e
1 sl sl SlS S et Sl (e o8 5SS
Oalate glo,lid) s colaiul glaalols oy
ey o0 B 4 b (S0l o ]

33 Qg Lawg Lol Sl osliiul (e (rizron
I o a8 job ylen .l oalosle ylas (VO) S
losal, 5la sb Y - 5l , a8 VY el ot i
YL 5, VY oen a5l00,S solaiwl diloles
AY LY 5l ,af ga sBYALYF 5l a5 ). sl
Gl )0 05 >50 sl oial, gaalllooa s a Jb
3 yeaie Jlogas ol o sl SSa p3Y ailasls
oolaiul Lol 5l as asciwn )5 led ja0 sae
iles S5

99

Olae jlade Js Gres a9 0,5 (e Sl )0
ua>l_~) u_" 6‘)_: ..\_:‘yw (Y‘Q/c\?) od_.ud..»_wl.‘?oo
Sl Bl il o g6 8k sla sl el
S 6‘)_3 Q‘ﬁ)u 6)L'.L§) alas pos Lsom\bc)u;i
A Wlgi o a8 Cnn gloy Bl 4 (5155 ]l
slea byl ‘;LWJ YU Oz mhaw a5 508
o=l 5l eslawl (oYU ol pizen o G Jibge
sl G reS Gloj (b sl Kae Al azils ol o
Ly 5853 sla SheaS 69,8 g oS Jlo)l 1, 3,155
vl cgz 6t loy sl (e il anislas
S S 515

ST Egomme )0 4S aas o ol 00 Casdds s
5,80l laig i (gl aS cwl (pl saims ylid
Cadl GBS ek g el ilie sl i
il | L8 5550 55 (om 5 el o552 ol
Syl 55 el g Hlais g0 sla)lS

S 2 g oad Byo ole (e (F) Jouo 5o
el saBonls lis aileles slocaly axlllas jslaioa
sae Lesal) 5l ool e op yieS (V) Jaao illao
Sro Gloy Glime yian 5 (Luial) aslllas poc) yao
)\ oola u,‘.isl_..n Op—med Cwd a3l 7 ou
as w‘ o..\.mw ML‘ \Vﬁ() u“‘\"ﬁj'ef"" Ja...uj.: Lo...m‘)


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

Loy Comnd 53 dilobw b (3Ll 61y 59 e Jrwrgs 00 B o (3o 3 oyl 3o :F Jgaor

ol | U | ol | b | ol | o | pby | b | ol | b
- 4 VA YV - YO - W ¥ \
Y o VA YA VY Y$ - \f VA \
¥4 0 - 4 VA Yy - 10 \$ s
o oY vf f- Y YA 5 V& - i
- oy Y- £ Y Ya q VY - 5
\i2 of ¥ Y ) Y VY VA Y 5
Y 00 - v Ye ) 2 14 - v
o N v ¥f Y- Y 14 v ¥ A
- oy - o N ¥r VA g YA q
Y DA - \i2 YA ¥ Y Y 10 V.
VA 04 ¥\ 124 V4 Yo Yf Yy A 3
g z - A Y¥ 02 v Yf A VY

ve T Y

Yo —mn

0O — =

Yoo j—

[A) —\ J i : s —

oy

Ww-v#

YFra ra-ay

Olg s Lwgi Lol 31 oolisiu! Siloj baojl 18 S

10 a8 b yles .ol sadosls iales oyl &lsLel
S jlcal a5 gol 8l slaey el asie S
Y g wailosls ailalaw a) sae o ol
g = Y Vel s £ Y slotel iores aiil o
9 85 4 F Ll o Vb colo) pm SYL sl
Sl 5l S el ol losgs a5 YV 0 5Ll (o
odil L 4 Cawd ouls >l asbel 5IVL cols,
G s OMSie 5,155 ailolas 31 oolazul a5 el oyl
4S5 jebples Calosg aucald) plwig et ln
30 5 Ced VA0 cilols 4y Sljlitel 1 Slo s ,SS
o0 FA 0gd oo Cgusne YL Lol Hai e
YU il aslos S e |y g5 jliel a5 (g0l 8

el () Jooz ol atld (ogas o wuled)s
Sl aes o Gialei |y IS o Jagd ool puss
S (V) Jguz mllas .Cad O U Y 51 lais g0
5 0 el cpiion )l abeles 5l culs ) ol
3l g oot g et Jawgs VAL (2Sle Grizres
b, (V) Sl 5l Bl ol Jlafe as azgs
o5 YL Lyl (GBS 5 alas jf glig e
2 g oy iST b slasl 5l S gl 0oy
albolu 5l ol ol Olo jolaea Vo bl cos

ot (6 e Mo 135 2
Sy an of 8l slaws glgl 3 Jloged (V7)) Ko 5o

loo


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e oS0 el 5laoslolaw 63kl cualuls oLyl

UlyBo g oo sxizo

Jbe 9 S (g 5l Jool> b b @i ol
an ) V5l YL slael Glp)l5 2STas (Vo) +) (S
Woog ool plaiz! =5 lie Sl Sledb! aslels

Slacie ol 55 ol 8l oo 0 YY g aslesls (Sl
QbJLS‘ les 6]'5‘\7'-'3-’ S5 L aslosls )'lﬂ;;,ol u—‘i‘l*-"

Sl e waecals, Lasls bl 5l Jobs mls o8
Slabs 31 i ol lileial Jpuz 0 Sy
cols, | U |l | b el | b | wls, | b | wils, | b

- fa Y Yy I\ Yo ¥ VY - \
- 5 5 YA Y Y5 ¥ X: 5 Y
Y N \ Y4 Y Yy Y VO 0 Y
- oY 5 ¥ 5 YA - Y - f
IN oy Y AR - yAa I\ VY \ I\
- Of Y fY > Y- ¥ 1A ¥ P
I\ A Y v IN ™\ Y AR 0 Y
- INg I\ ff - vy 0 Y. 0 A
- NG Y o IN Y I\ AR 0 1
Y DA - ¥s 5 v ¥ YY v ¥
¥ b4 5 fY ¥ Yo 5 Yy - X
5 = f A ¥ vr ¥ Ye 5 VY

Yo

Y. Yy —

10 —

ye -

ra B B
) Y Y f [N

ailolw 3l (ylaig e Culdy oyl o VP ISl

15 g ool Sllee 5 Lacles e
el oo a5 15 esliials ge cailal
e SLacalad (o 1 45 s e st
o g e (g 0 bawgs cdlad slass & iy
S 3l alols S0 lea sl "5 lse s 1
01 e 31 o it cosplonil (glaciola oloss
Geizre )00 g 0D (sl S Bl e 5
S Sl e A1 (o g Teudled

ol 9 (55 e -V
ool wl e LB i ol Baaly ol iegh
OIS o Jo 50 Hgmme—ig el (S Sledlbl ailelus
Mz Oy Dllllae 4 az g b 285 O 50 (6 00
‘LS")U chw?u)." JAL_MJ ‘_g).n.\_voolﬁ.a_w‘ ua.‘>L~J
5 S =S ojlasl alels jo ol LS slacudled yulul

s5biedn (5 gmalS GlaSY gy 5000 ,5 acule


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

G OIS oy loasleles 5l onlaswl 5 25 )Lice
2 el ol dgmed o)Ll S Cadguze (e

g aalys 138 56 soliiul el sla_asls
2 e g et laailole (938l5s, Cuenl Jodo 4
0 as Do s Slpien (6 i aliee Jiluo >
)3_14..‘04_) ool u_..l.alﬂ L5'l_’))‘ 61).1 (5'—‘ ULL!UQA
loaxli 5l rlaig e Lud, o iy el S
u_.\lJLB O @Lﬁ ua}Lw .ao)f oolau 6;».»..:
‘0)5‘;\_9 j‘ ‘ssl-t-:-.;—hﬂa-’ 5 s.a-’?L‘) GJ_AL’.” ‘LQ:Ua.$ 60&[.5.’;..»‘
.o)_‘t.é 3 ‘_g)_.fwm_@ ‘_;Lm..\.cLﬁ JLo.u‘ P L:n)|)'.3\ J)o
Sy 5 650 slahs, basll »ogdle rizen
30,5 o Slpiing Laasbeluw oolaiwl cobls b))
P ) ab gl b 05 88 e ol i,
Iy o S8 ol abige (650,85 Lol b Julss oS
axlas Jpia Gl pgal g oo las (S ol
i)l o ol e 0yl g ailelu 0550 50 Gl L
Solate 0o L calizee sblis g bojgd Sin s
Sl ui.o.a )_».) Laaslelw ‘_go»)LD.»_M)‘ s.,\_.J.:L‘! ]
N8 o jed g el gblie jo b asls b))
3 Ol 05l e BLI 1 b)) 5 (o &
oolaiwl eild 6Lm UDL» 9 S OMS e ui)‘}f
© YL o}:.i&l OlNig s dz> a5 ol e e
WS )La) Al axsle (g, OISk 5,158 50
5 oboy Ly (sl byl (S35 Jowe & bogapo (500
abg e SLSe slaosls adg Brol) (g iy W
oolaiwl c bl ]38l 4y poxie ol pl g0l winles

Al doles (6 el SIS (5,155 o aleles

" Eye tracking

S0 Slelbl (59ld | wdigo — pole oy ks

1 oo yliwli @ pgs ol @ gy Jlw

rreS OF Gillae 5 g s Glee 5 oolitul (e
@bl (aPls 9)9 y0 30 Lo ) (asu 3l lies
S gl 1)y el L e (g 00 cailols
Pe—a ;o 3,5 Bro alle 0 095 515 sl
S|y b gley O (s S0l a3 ls
Gro 3Ly los dz ST alosgass Lozl axlllas
g s ;ST Eoazmo;d Hg el oaid (5,80
oo lid el cplaslacils alole 6,500 j0 oxw
sba it 528,50 g et sl a5 Sl
@l Seal 51 3155 ed Cgr alele alise
Sy 2y Sro sl ool hled Jy ool 10,55 5
sl el o sl ) S ol s o
YL sas 550 sailelo 5l (g e sarecals,
sy pae (9% (ol o (SLo Cudguze I (S
5 elras ool & st s | 5y
et ol o lp Al ) sl e Sl poe
3 O G paens latee) Wilgi oo St )]
45 (GNg D 03,5 (6 DM Jo 9 &S L
ol e a8 e 4 oled 5 035 pdy Syt
A gy pae b cwl (S o)l (608 O
Sz Sliibse pis 4 4ome ol e il
slecusgame Ko jlall aslas |y a8 )lie IS
OMig s LSy S 5 L] poe (iaghy (nl e
L olaig et aSial 4 a2 b o ailals sl 1301 5
G olBas 5 Kip 8y o (uils g prlacs ¢ yud
Sl Lol clasibol Lol ol LS cglice
5 ool sl el (ySae 2]l i g g 1o
Sl g ool laig e B v Laasbels oyl
G gl el San el ol 14 0L g S
pos 4n OlgS o (reizren a3 plasdlcas |,
sleo e 6l el g5l )8 pac g 03]

' GPS


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

e iS00 lelbl 5Laoslolaw o3kl cualuls oLyl

UlyBo g oo sxizo

[1] M.R.Jelokhani-Niaraki, “Citizen-centered
Geographic  information systems: new
generation of GIS in urban management.
The 1th  National Conference on
Information ~ Technology and  Urban
Management, Tehran, Iran (in Persian)”,
2017.

[2] P. Jankowski, and T.  Nyerges,
“Geographic information systems for
group  decision-making  towards a
participatory”,  geographic information
science, New York, Taylor & Francis,
2001.

[31 K Tang, and N. Waters, “The internet,
GIS and public participation in
transportation  planning”, Progress in
Planning, 64(1), 7-62, 2005.

[4] M. Pennington, “Citizen participation, the
knowledge problem and urban land use
planning: An austrian perspective on
institutional choice”, The Review of
Austrian Economics, 17(2-3), 213-231,
2004.

[5] G. Bugs, C. Granell, O. Fonts, J. Huerta,
and M. Painho, “An assessment of Public
Participation GIS and Web 20
technologies in urban planning practice in
Canela, Brazil”, 172-181, 2010.

[6] P. Healey, “Collaborative Planning,
Shaping Places in Fragmented Societies”,
London, MacMillan, 1997.

[71 P. W. Jordan, “An Introduction to
Usability”, Boca Raton, CRC, 1998.

[8] J. Nielsen, “Designing web usability: The
practice of simplicity, Indianapolis”, New
Riders Press, 2000.

[91 J. Nielsen, “Usability Engineering”,
Boston, Academic, 1993.

[10] ISO, “Ergonomic Requirements for Office
Work with Visual Display Terminals”, Part
11: Guidance on Usability”, 1998.

[11]1 K. Butler, “Connecting Theory and
Practice: A Case Study of Achieving
Usability Goals”, In Proceedings of CHI

| ol

&=l
85. ACM, New York, pp. 85-88, 1985.

[12] P. Reed, ‘“‘Usability Testing in the Real
World”, In Proceedings of CHI 86, ACM,
Boston, 212, 1986.

[13] J. Nielsen, “Usability 101: Introduction to
Usability”,
https://www.nngroup.com/articles/usability
-101-introduction-to-usability, 2012.

[14] M. Haklay, and C. Tobon, ‘“Usability
evaluation and PPGIS: towards a user-
centred design approach”, International
Journal of Geographical Information
Science, Volume 17, Issue 6, Pages 577-
592, 2003.

[15] 4. Skarlatidou, and M. Haklay, “Public
Web Mapping: Preliminary  Usability
Evaluation Proceedings of GIS Research”,
UK Conference, Nottingham, April 5-7,
2006.

[16] P.  Jankowski, et al, “Design
considerations and evaluation of a
collaborative, spatio-temporal decision

support system”, Transactions in GIS, 10
(3), 335-354, 2006.

[17] Y. Meng, and J. Malczewski, “Web-PPGIS
usability and public engagement: a case
study in Canmore, Alberta, Canada”,
Journal of the Urban and Regional
Information Systems Association (URISA),
22(1), 55-64, 2010.

[18] M.D. Crossland, B.E. Wynne, and W.C.
Perkins, “Spatial decision support systems:
an overview of technology and a test of

efficacy”, Decision Support Systems, 14
(3), 219-235, 1995.

[19] M. Jelokhani-Niaraki, “Web 2.0-based
collaborative multicriteria spatial decision
support system: a case study of human-
computer interaction patterns”’, PhD thesis,
University of Western Ontario, London,
Ontario, 2013.

[20] S. Fatehian, M. Jelokhani-Niaraki, A. A.
Kakroodi, Q. Y. Dero, and N. N. Samany,
“A volunteered geographic information


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

system for managing environmental
pollution of coastal zones: A case study in

Nowshahr, Iran”, Ocean & Coastal
Management, 163, 54-65, 2018.

[21] E. Andaroodi, and Z. T. Anari, “Assesment
of the Values of the Historic Urban
Landscape of ValiAsr Street in Tehran
Using PPGIS” Honar-ha-ye-ziba, Memari-
va-shahrsazi, Vol. 23, pp. 75-86, 2019
(Persian).

[22] M. Jelokhani-Niaraki, F. Hajiloo, and N.
N. Samany, “Development of a citizen-
centered GIS web system to assess the
quality of urban life of different segments of
society (Case study: Quality of life of the
elderly)”  25th  National  Geomatics
Conference and Exhibition and 3rd
Location IT Engineering Conference, 2018
(Persian).

[23] M. Jelokhani-Niaraki, R. Bastami Mofrad,
Q. Yazdanpanah Dero, F. Hajiloo, and A.
Sadeghi-Niaraki, “A volunteered
geographic  information  system  for
monitoring and managing urban crimes: a
case study of Tehran, Iran”, Police
Practice and Research, 21(6), 547-561,
2020.

[24] S.G. Santos, R.A. Gomes, E.A. Santos,
“PPGIS as an urban planning tool around
airports”, Journal of Air Transport
Management, Volume 69, Pages 269-278,
2018.

[25] M. R. Jelokhani-Niaraki , M. Fazelian, F.
Navahi, “Evaluation of People Attitudes
Toward Citizen- centered Geographic
Information Systems (Case Study: District #
6 of Tehran)”, Journal of geomatics
Science and Technology, 9(2), 117-129,
2019 (Persian).

[26] M. Rzeszewski and J. Kotus, “Usability
and usefulness of internet mapping
platforms  in  participatory  spatial
planning”, Applied Geography, Volume

S0 Olelbl (5,98 uwdago — ole oy puis

1o o livuls @ pg> o lasis @ gy Jlw

103, Pages 56-69, 2019.

[271 K. C. Lo, and W.C. Tsai, “A Study of
Usability on Internet Map Website, Human
Aspects of IT for the Aged Population”,
Aging, Design and User Experience, Ypp
339-347, 2017.

[28] C.L. Sidlar, and C. Rinner, “Analyzing the
usability of an argumentation map as a
participatory spatial decision support
tool”, Journal of the Urban and Regional
Information Systems Association (URISA),
19 (1), 47-55, 2007.

[29] M.Omidipoor, M.Jelokhani-Niaraki,
A.Moeinmehr, A.Sadeghi-Niaraki, S. M.

Choi. A GIS-based decision support system
for facilitating participatory urban renewal

process. Land Use Policy, 88, 2019.


http://dx.doi.org/10.52547/jgit.9.2.83
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.5.4
http://jgit.kntu.ac.ir/article-1-824-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.20089635.1400.9.2.5.4 ]

[ DOI: 10.52547/jgit.9.2.83 ]

Journal of Geospatial Information Technology

Vol.9 No.2, Summer 2021

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Evaluating the usability of citizen-centered geographic
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Abstract

A wide range of problems and needs of urban society in different areas are spatial in nature and vary from one
place to another throughout the city. Since the citizens are better aware of their living environment and its
problems than any other person, so the participation of citizens in reporting urban problems is very important.
Citizen-centered or participatory spatial information systems provide a practical and effective platform for the
citizens’ participation in solving urban problems. In order for these systems to be accepted by the urban
community, they must have a high level of usability. Therefore, the present study seeks to design and develop a
citizen-centered spatial information system to report the urban problems and also evaluate the usability (four
parameters of effectiveness, efficiency, learnability and satisfaction) of the system in District 6 of Tehran. In
terms of effectiveness, the system had the highest (36) and lowest (1) effectiveness in the number of "drawing on
map” and "descriptive editing of reports” activities, respectively. Regarding the efficiency, the minimum amount
of time spent to complete the first report was 11 seconds and the maximum was 76 seconds, which shows the
relatively good performance of the system. The results show that in general, most users try to learn the system.
Regarding the learning parameter, the obtained results indicate that the lowest amount of time spent on using
the guidelines is zero (not studying the guidelines) and the highest amount is 46 seconds. Besides, the average
time of using the guidelines by the citizens is 17.95 seconds which is a good one. Finally, regarding the
satisfaction index, the average score assigned to the system (3.95 out of 5) indicates the highest amount of

satisfaction.

Key words: Citizen-centered geographic information systems, urban problems, usability indicators, District 6 of Tehran.
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