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The extent of mountainous and desert areas in Iran has caused the
emergence of well-known geomorphological phenomena Alluvial
fans are landforms found in various locations. Identifying and
evaluating their impacts can be valuable for natural hazard
management and land use planning. In this study an attempt hs been
made to evaluate the status of tectonic activities in the south of the
slopes of the Khargan mountain range in the northeast of Hamedan
province. Different maps were utilized to examine the development
process of alluvial fans and present evidence of tectonic activity,
including the Gozal Valley, Karafs, and several smaller alluvial fans.
The findings of this study revealed that tectonic activity in the Gozal
Valley cone remains active, while the alluvial fans located between the
Gozal Valley are inactive. Further evidence in the bed of the Gozal
Valley cones suggests tectonic changes caused by fault activity,
resulting in the alteration of the riverbed's drainage pattern and
subsequent destruction and erosion of the surrounding areas.
Additionally, changes in drainage patterns and sediment depth on the
surface of alluvial fans can be attributed to tectonic activities within
these fans. Geological logs illustrate both prolonged, slow periods and
active periods during various geological eras in the study area.
Ultimately, tectonic activity initiated with a lengthy, sluggish phase,
followed by continued tectonic activities and fluctuations.
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| Extended Abstract

Introduction

Currently, there is a growing presence of human settlements and diverse land uses on alluvial
fans. Therefore, it has become crucial to understand the various dimensions of these alluvial
fans. The formation of alluvial fans has been influenced by tectonic activity, climate, and
other natural phenomena. Tectonic cycles have a significant impact on the erosion process,
while ongoing processes on the surface of alluvial cones affect their evolution.
Consequently, the presence of alluvial cones can be used as simultaneous indicators to
investigate the history, fault activity, and occurrence of earthquakes (Yong, 1985). Alluvial
cones, which are triangular forms of alluvial deposits from the Quaternary period, typically
form at the mouths of rivers or drainage systems on flat terrains such as plains (Hagget,
2003). This current research aims to assess alluvial cones to evaluate tectonic activities in
the southern region of the Khargan mountain range, spanning Markazi and Hamadan
provinces. The tectonic activities occurring on the surface of the alluvial cones have altered
the riverbed and increased erosion along the river banks. The establishment of human
settlements on the alluvial cones and the exploitation of the riverbed have resulted in
detrimental effects. Therefore, the urgency of the issue necessitates the execution of this
research.

Methods and Materials

The objective of the current study is to discover and develop appropriate methodologies for
analyzing patterns associated with alluvial cones. The initial phase involved gathering
research data and digital layers, which included topographic maps, drainage patterns, and
morphological information pertaining to the alluvial cone. Topographic maps, geological
maps, relevant software, aerial photographs, and satellite images were employed to examine
and differentiate topographic units and faults, identify the alluvial cone, and create maps and
diagrams. Furthermore, geological logs were utilized to discern technological activities and
climatic conditions during the Pleistocene epoch. The deposits within the geological unit
demonstrate the impact of various influencing factors throughout the Quaternary period,
particularly during the Pleistocene, on the development of alluvial cones. The processes of
deposit accumulation and exploration within the riverbed, as well as the bending curve index
of the alluvial cone, were used as indicators to assess tectonic activity within the study area.

Results and Discussion

The geomorphology of alluvium is highly sensitive to changes in both internal and external
variables, and its structure is contingent upon these factors. Tectonic forces not only shape
the pattern of the alluvial cone, but also generate new forms through the influence of other
variables. The alterations in alluvial surfaces serve as evidence of these changes. Research
findings indicate that tectonic processes are active in the eastern part of the Gozal Valley
alluvial fan, while they are dormant in the Karafs alluvial fan. Moreover, the presence of
tectonic changes in the bed of the Gozal Valley cone suggests that fault activity has resulted
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in modifications to the drainage pattern within the riverbed, subsequently leading to the
destruction and erosion of the surrounding area. The drainage pattern and flow depth in the
alluvial cone surfaces of the region have been significantly influenced by the ongoing
tectonic activity within these cones. Comprehensive geological logs have been compiled to
demonstrate the occurrence of both slow and active periods across different geological
epochs within the study area. Ultimately, the tectonic activity commenced with a protracted,
sluggish period, followed by sustained tectonic activities and fluctuations. Thrust faults have
significantly impacted the mountain front, whereas the key faults within the eastern part of
the alluvial cone have resulted in a shift in the flow regime pattern on the surface of both the
alluvial cone and rivers. The establishment of the Gozal Valley village along the river, along
with the evidence pertaining to tectonic activity, underscores the influence of these factors
on human settlements. Given the recent changes in human settlements within this vulnerable
geomorphological unit, it is crucial to conduct a comprehensive investigation and analysis
of this matter.

Conclusion

The research findings indicate that tectonic evidence has been identified and interpreted in
the eastern part of the study area. Tectonic influences are particularly prominent in this
region, while there is no evidence suggesting the activity of the Karafs alluvial fan. This
discrepancy can be attributed to various factors, including fault distribution, basin area, and
geological formations in the Gozal Valley basin, as compared to the Karafs basins. Given
the recent changes in land use and the subsequent encroachment of rivers, it is crucial to
consider the impact of these factors within the study area. These findings, when combined
with other research and methodologies, provide valuable insights for planners and managers
involved in construction operations and the expansion of the communication network.


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

el PG RS

3 & rrea-vyr s b L
YOAA-BITA :‘5/-(‘5}# el

https://jgs.khw.ac.ir/

St

16990 anllln) (SHgiSS glacudlad (b)) )0 LaSSl bg oo oLy (o) 2
(oylood yLow! GJJ"*’ Jlods jo (B3 ogFally g bdaisls
" et s T 5 ke g6 Sl i el

es.najafi@du.ac.ir :asbl, .oyl p! o cylold ¢ yliols slLINS (o) poke 0uSLiils (559053 190995 09,5 Hboliml )
Afarajimonfared63@gmail.com :aobilly .yl pl e 33y <39 o olSG1S (559198 90835 (6 5SS (5a2miild ¢ J ghnnn Oukinns 93 .Y
mehdi.ahmadi2009@gmail.com :aelilyly .yl yl ¢33y ¢ 33 a5 SIS (65999990955 (6 55 ais-gol iils .Y

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

US> Al OleMb|
@SL goway U oud camw oyl p! (oo w30 (bl g (Sl s @bl (b puns ‘i £ 95
a5 i (s Bows g (pl Ao 51 ASIb g ye .y led (ygaid y ¢ ju (S5l 98 9095 Ul gy allie

il 51 BB g ouiygl 2959 a1 Julge o lwbcds .ailaidly 2uST, caliso ble yo
Oeed g (b Olyblie I (B p 3905 Sgazme 9 JyES 0 [y (yludl Wilgi oo gy
S92 g0 ABlgs (wy 30 (325 31 0 (s (g3 (3 )0 WIS K e paw dinty i Lol
ogF il rdnld Cgia ;0 (SigisT Calad Camsg o))l & LAl by 5o
O S Aigy ol o cplply togl aiSlo y glaed Gluwl G0 Jlb jo oB,5
R 9 LJ"J)S 9 e)angf m‘bgrzo 99 )‘ JSM) askio 6'.@4.&‘-[03).20
A (I o 7 ko (g yl3800 5 g Al I coliiwl b (S8 aslbg y5o
Ol ool cawday zu s .uu 4510y S giST culled pguas 10 395 90 Sblgd SU )
aASSlbg o (Bpd Coomd fo) Jled SigiST cwwd jI pam j0 a5 asd 0
2SS asilby e 65 )8 8N Jd s Gblo oar 5o g (09]565
S8 gy il g w30 3500 Wlgls .Cawl (030 J395 9 (b 35 bg yo (e 00900
adlaio Byl Coound 5o Jled sbd S Cudled 51 j0 5l (ro) O i 31 LGS 565
V9L 9y Ay 9 0010 ki A3l 3g yiws 40 [y sladn] pl &Sy o5 A ol
cg.\a.w 390 LJ")" G 9 GwS.b) ‘595." o Cawl o0y 43505) ‘s)L’J ‘_glbm
Lol ol Laisl bg yso 30 Gl (oo Cadlzd 3529 31 aSE! b yoo
S w9 £975 Go Y ab o1 0598 S b laiyl 45 5 5 9bay .ol anlllanns yg0

el 00 1oy aolsl o ylwg b doldl jo g 00 5 codled e luwimo)

lee.)é @.)U’
VYaa/- AN -
ek &b
AERVARYARY
oy &b
VEe o /NYY

Ll e b
VEe e/ VYY

AR FRRVERI

o jlguads
WS bg yoeo

NSRS FHN

sl bl o laiSel b s olKols (cuyp (VFF) (oo siex! ¢ Jaillol o5 jite >3 ¢ Juelonsl ¢ iz 0 Uiins!
pole (60,05 Olidz (Glown bl B3 Jlods ;o 8,5 0gSald; soim sloaisls 160 50 axlllac)  SK3giSS
@ OIS http://dx.doi.org/10.61186/jgs.25.76.8  .AY-\+2 «(Y#) YO « Ld/<>

BY NC

O oilem olBails 15l



http://dx.doi.org/10.61186/jgs.25.76.8
http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

’f'f)leé“’f °)La“3 ‘Io"-"’; 9 S JL“' @L'—‘/,vv,o}lc Lf")-’)b"-—'ll“ oy Q?

Aol
g land S IS8 aiSSllog 5o g9y 2 (Sld] lacadled Gl slag )5 5 ez 55150 5l ()l -2l Sl )0
1y ol iz slal el (sloassilby e (55, 2 Slol slocedlad 538l55, (oS 5 Blisee sla )5 252
g (ST B o ailals 28 Jelge pls g oaldl (S giSS laaiSEl by j3ee (6 5SS 50 5l o 592
ol 52 aims o 3 il w1 b T elSS laaiSallog s e o Jlad glaaisl,3 5 o0ls yeei |y gl 3 ol
S el £93g 5 Lo JnS O 1> )b (o) 2 ST Olojed bohas (lgiear | sl 5 ol Glgs oo (bl
L g anll 0555 owo 50 45 aiiad ploz oyso USCE thie 28] I8! LI laaiSallog o .(VAAD Sl S
G gy slalias daaiSl g 5o Y+ + ¥ TESa) 0,5 o S aiass Jlyan Loy olass J51s 4 laaslssy,
rl s (e 4y (V200 T s 5 ige) 0ilo osge 1) 5o pl sloadsa il odms; Sliguy 0258 dieliy o5 aiin
D99 T gy lm) 05)aKs LSl [0 1, aiSBllog s (gl gy o5 5 Az b ) gl AilsZs 45 5,10 392y lSel
6ol ol 45 Wl Kt cladame ;5 ohugds sonldl Sllusgi s bl Wlgi o sigmsy Sy dipitegy (VYOS
(S5 dalisee Jolge il coms loaaSBlbg e JolS5 (VA Y Y 8l Sas ¢ ,KudS) il ool Sl s 4
Sl laasSilbg 5o gl )3 1) (Sl 2tilgi oo Loy Jsbo 5o 59500 Jolge w300 18 el o Ol i 5 (ool
O yyoty 45 aailiog, anile 10 sz ol g LaiSilly s  SuisiSs syl o (FF A ¥R ol 5 oalpe) oS
(FY AYAA s jolis g ol ) ) wigy oo slods 4 loaiSEl by e (SogxSS b5l 1o (gaals lgicds 5 3B

5 o Sligusy Gl Shag (o & (Vo0 ) Tl 879 055" eilon S aslllas oSSl by e 00 (5L 5 (pwitizes
e Satl a5 ol Lt o i eaniS sy Wbl V08 5550 50 S9zge slaaiSBllg Sre 1 92ge Saliy
(Voo Mol ol balbog, oles! slocerd o g 18 0] S8lbg 5o s ojlailas ainly Slga ) 5l plaS 2
ol plial i @l Wil oo Gl S pai anl 3 b sl openS Glaglz (o Sy 9 U jone pots
G055 oasy (6070l ol o ar iy SloSg) angd L asSSllog Bro an gy o Sl aalllas Lol
IS ey 53 (Vo DL 5 sl 051 c s 4 i8Iy e Jsoui 5l (5 it <l Gl o0 LS
20 oz soanTb 5 (8 (s5sls8 50 45 ols (Lt e ST gl o o (8l (slacd Kb jgegss eSS o (SigiSS
5 Wlas Sl [t olazel 5 lacled i s o 58 sgle SuigiSs slocelles Lo g Gtos alaie
JU @2 lee Sloml b celyj slaan] 3 g adgo (18l iy B bl L) (oI35 wigd sL (b0 slaJns
oS i (SEESS ST oz 3 (VO s sl 00,5 J S 35 10 @ Slag S i 9 JUIS 5
shosliinl a5 sy xS (al 0 45 5 IS0l 4> )3 (B pl slapd Sud 90055 JolSS 0 (NAFS) (Josbil Jlats
SEFES JolSS 390 )0 (garey)l SleMbl dadiSSl by 5ue ddgx Sl STy (o2 )0 SiI508) laasls
Colled by boae S8l d b5 (659093 ,90 a5 0ls i o Jlowisas o0 51 Jmol> gl o oo a—bg> ddlais
Slml b 638 i gl g 50 o i 050 S5 (JUT Jlosd JenS oancs gl (SignS
by (i &5 5 JU (o (JUE @2l slml Ly (80 laoa T8 g 00,5 58 adgor Jedlyys Cniig B
WS o S sl

1-Yong

2 - Huggett

3 - Mount and Twiss
4- Harvey

5 - Klinger et al

6- Gomez and Garcia
7- Phrenees

8 - Field

9- Pradeep et al

10- Demirel


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

qv OVSOB § (5 | (st (slocealles ool 51 53 Uil gyt olSy L s 1

1y 655 0 6l BT 5,0l 8 wogiz 50 Il Lyl dilate ;o (oo Jled SnS5 (V- Y ) Ve 5 LIS
> go iloa s ably adlaie cpl jo 4 sla JuS sasee Codlad 4 wBl Cws aoS cpl 4y g sls 18 w050
a5l osli ol b (VoY) Thatlly g L )8 ol b SeigiSs L 5l alaie oyl 5 eo s a3l ol
At onl g wiS 1 (635 70 SV 23,55 50 USTe) w dilaie )3 (S59198,5098) SHESS (2 & (b
Ot bl carge 355 i Jlad wig) b gla e 5 ol e — (e sla S Cdlad a5 audly oo
b ol ies; 55 el byl a OVAT) K en 5 iz el 00 dilate yo w5 Segss colled
a8 ols L plital Bdod ol il s (s 0N 5 pl Slaads> 50 Su59led 90055 slaazlt jl ool
23 3bbls g Soddy aS ) wli> )3 Sy sloadg> 5 Vb (SigiSTen CIB LY LS 50 wayd 5 S sleads>
g abhie 258 5 ol sla S S92y Cle @y bbasg> (aen g wlad T8 lawgie  SgiSTsni ol LY (IS
15 S8l 5ee sl anlllae 45 (VYA+) ol 5 colpge i VU s SgnSs collad olls by ] 4y o3
Ju e g Jlb Gblie SISE Sy (armlio Jll (55909890955 (Slagaslid a5 Waes) @l (nl 4 08,95 (a2 (5T
15 i3l g 5ee aomo s L] g1 9 (i (VYAT) ol pgr i3l o (0 ju oo a3 51 oSl 5ee
syt (poaiams Ay 45 gy (sl oo Lt gty cyal e ol plool (Kt a5 upadlls ;5 SigiSs b bl |
Si9ls8 90 50 Lailog, Blyoul Sl gy 0 (VWWAR) 0o (6 5w 0,10 0929 LaaiSEl bg 5ee pa> g laayY Sl
3590 15 o)l GlaaiSilbg 5 g ads> 51 S o 0 ol mlis 5 Blimil Jelse (sl iz ol sloaisillog 5
alllacs jgo ddlate ;o LAE0g) jww i o Gz Jolge los ;o aS ols lid gl g olo,l8 o)y g Julow
Slee ey Lole G Svte SHgSS

(slasSilbg e slaaibels (535198 )90 (ol 3 (ST Sllad Gliee (e 4 lallie 0 YAV S0 5 (> o5
loaiS3l Loy 5o (55909990 45 olo las plinl (g s aisls p (Hlw pliwasS’ Jlod glaasels (68,90 axlllas
O3t gt ey (e slaey g0 CoaS ol ogdle Eul Jlad S3gsSS I (2L anlllaes g ddlate 5o
o & e 5 (OTAY) ol en 5 @obl oz ol il abl (i )50 cnl ,o olaY ol bl b (M
ORgly @l sy sl Sleli | agir anels jo Jld SisSS L ] bl 5 axsSBllog e oo (e (505 Ll
Pt o i da S CJlad ey e bl g it 5 axS8lby e gy (Sl a5 ol Lt
Ol 4 pomie 0ol LaiSEl by Pee pos dawgi Cacl aS| s alie ol sl A iy o yo ) baailsoy,
P> Oom (o5 gy Jelod L AT ghlSen g (o) Ewl o b 55 oa b ol 5 (—dSuaiz slobog e
S5 5h 50 Walsds S92g 4T Wiy Az (nl & (os8 (Jlod anels o Jled Sigsi b ()T b3 g eaisillg 5
sloaty (Ghnss | ol anlpl (2g,5 Jore 0 GusSas LS a3 (laolSS y aiilos 35250 (850855 5
3l ol Al pl (29,5 Jore 10 Lo a5 s iz Gos 43 aiSElbg oo ol (55 g anlpl olasl )0 saiiSdgae
Sl (Ko doaiSilby Fee w3 )l o) LaS ) S0 (bl g JU! (izren § W95 o0 oS (lnsS
07> S Ol5ee 5 (S59ls8090 S92 g p JUsb SigiSS 3l prizen 5 (SigiSs (FaslVl 5 SlS > pglas
ol aalllnns yg0 (slodiSElLog e

0955 50,0595 aSilbgyFe )3 (ST Slacllad bl )0 LeaiSdl by oo Gl oy p Sl Briow s
g 50 Jd ST slaclad g2y sl s 5 (655 50 il 95 50 50 GBS lrogS it oz eend o
I3 Grimren g Sl oud alog, ()L Slaciend (B5lS gyt o &5 A0y, piaw 5 adlate laaiSElLg e

Sy 5 00 giie Syl o alog, i 3 (6,19 0, Cooms 4y GlS 5 jolie nl 55y 2 Sladl Slaasls (28,5
ol pol g |y Lol gaas alol Ol ge canlllacs jge ddlaie [0 Cuwsiplyl Gllae

1- Ngapna et al
2- Garcia and Velandia


https://jsaeh.khu.ac.ir/article-1-2457-fa.pdf
https://jsaeh.khu.ac.ir/article-1-2457-fa.pdf
https://ganj.irandoc.ac.ir/#/articles/9b37cda3444621100d23ca49fb2e587b/search/2d330ea9659bbaaf12e67fd4a478d029
https://ganj.irandoc.ac.ir/#/articles/9b37cda3444621100d23ca49fb2e587b/search/2d330ea9659bbaaf12e67fd4a478d029
http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

I iy V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin A

OBy ogSail ) Hgim Caowd [0 aS Cawl B )T 50,0 JoF Al tre g0 3l Siie ddlaie laaiséllg 5ee
YONA LYONF 5 3,5 Job FANNV L FANY' LLSI x> slosh oo ,0 5 lowd 5 635 po il g9 5,0 50
BT 055 4 (f Sz 35 byype anlpl 5 (55550 il o Qlilje ilog, Bl 5 S 055 4 Bd gz
b sl s il gy Gadiay lasSBllog oue e didd o s doldl laes Ll jo ol e g ailsog, B, bay
el a8 5108 S0 Jalse g (55,5LiS oolaiuld jge )0 0429 S > 0 a5 ol

axfllaos ygo (Godgumo At (V) S5

@ Jlos B b slogSanisy plasles ST slacel 3, Cgim—0 iy Jlods Sz o Slelas )l cpl ccawsl Slelas )|l o
3 (Olres Sl @y 5D 055 plimw s @ (28 w52z 51 Sl & w5zl (038 ol @l 5D sl
SLad T o s yo 62355 3 s adlate 595 o0 (e (535 0 bl @lsi 5D (lngd s 4 3
adbaie (BlF e e Conl oald LSS Sglite slawijle gl pongaiins (955559 0095 5 (Olojrm i) J50-dsg)|
Sl g g glarl o5 (sogS cails (sloosS (559198, 90 Al A 4y 5 428 )T IS saims JSid slaaiilo b el
3y YAYD aslais gl )| (s 50yl 5 adlaie 5,0 Jlood Coamnd j0 YYAY dilaio glas)l oy aily 093 oo ool

sl 48,5 108 adlaie Oy Ol Coand

bbby
wS8lbg e 4y g pe Pl Jeloxisan ;25 ln clio Slahg, (L 0aliiesd Slaal 5 ol £5090 4 a5 L
391 0ads adlllas ez 5 olnl )0 45 05 lagSl 5 Cledbl (5 5lmaz iz (nl el Al o gl sl (559,08 (654l
ladhie b slo Sy sldaise; ;0 sonli wsds sloosls Gbms ol 40 0,5 Wi 4 lgls SaS ol cpl jo a5
28,5 )8 addllass j0 Wnanl ] sla Shag 5 oSl by 5 ol (55505850 52505 slagSl (T35 S

039 LaS3l b 5ee )3 (SigiSS waled b))l Cux $59d5859055 Szl jlesliiul ragh (nl jo ) sl
52 58l g oad iy oud Rl ez LS gy e j0 (288 o8 a2 LS (V) Jgu ol
Wiy g Lome Ojgmods Ll b onl )0l (655158 90 s oo JSmi b laaiSSllg P o 1) 1515 b (o i3
@ gl b Se 5 slojlsale nglal 13 ey oo yio Kol yieS A o s d0ad L & B0 Bes ol 48 S S


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

aq U 3 (475 .. (Kipt sloceles (ol ) 10 Uil bg poio ol Lo oy 1

pas Jdo 4 b ol o alS iligy 09 e cdaline e, SOy 4y dligs ol 0dunST sae 5 o da Lo
5 SEPS Sl e iS Cuz eizes S oop 5o | Al St bl i Sba 6l s Sl Gl
eliirno blin 15 35250 (Slodiing apo,5 oolitin] (palidipn) oSyl gl (cloo,5 55 (saslil Lyl
ol 2l ams e L |y LS Log e iS5 45 (gt opeaas 555158 S5 55 5 e sl i il
Ol e as cenl bassil bg e jo Sl codled b5l 50 (6,50 (el ailbog, s jo leaiigs S5
bg s Sgiss Cumdg jw bgye Sowed dovie Jie o8 sl ezl 5l eoliil .ol st o )Ll o] a4 G
oy 30 55V F S L b cenlidine) slalign sl (6,505 slagatls g b g, andl ol oo Ll )
s oy T g (YL 4 e Bl (P sy pae Lo 4 bl o lo 092 aiSllog 5ee Bl pae) Consg
O

(el St (Bl F g g5 laaids 1ol eoliinl ol )lpl 5l Gl 90 slaas Ly Julodad 320 sl
XNy, 5 SIS pe slbaxly SS& slp sloylsale yglai 5 olse sloSe (ARC GIS 5 Google Earth) ls,l38ls 3
s oolaiwl by jloged g Wdids pow 55 o 2)lge cdalive iSilbg tre oS ¢ olulis dowijle b ous da s

(YA (0l 3e 9 (ol ) 55998590855 Sz Ll (1) Jgu

(eo08) Jlad pud (wo2) Jled AS8Ibg ;50 & g8
Silse s 45Ls d Sen | slisls gblite (i B 55 555!
AL ) 0 ) L < 7 g 359850
S Sl G ) v tiale v | o G
o 4 hlete 9 e wSe b slojlsale yglat Gy o
(Wlosiz) all 5 eito ALS s> ALKy ol gl it s plor S ity

Bge s Jelos 31 osliinl b a3y o S 3 SuigiSS 5B omiy

LSis 1y oplo 5l (idn cilans S5 18 SiaisS glacadlad ).QL, Coo aS ol slaaiSBllbg e (g9, oljwe bglas
|y IS i ol wilad S 15 oS ol5 > b cow a5 laasSéllg 5 (g5 Gl (s Lol tains o
5 S e Cpl Gl cadasly ol sl oslail b casl loaiSilbg e SSgiSS J,\:L, Godidolis aS s o JuSis
ol 1y (o8 sue sdnlicwoas oo o oil ol asBlbg e Sowed ax o .iowl awle LB (165 poe
Sl g b e sl can 3o,k 5l sl by 5o Saued Jlaie OV VAL (] )Ken 5 (595ai0 o2 0
Sygme (2l 50 Sy s pSoslul (D) SzsS s g (B) S5 k8 Jsb jshate cul slp 0905 et (o0 liae
5l 09 wler Ol aSEl by 5o Sanes jlade

[ =arccos((b/a) sin’ ¢ +cos’ a )™°)
\ ala,

Gaibie 50 SSESi fog Jld goarasylis Jols mbs el sacd &l (V) Jsaz ;0 358 LasLi dalllaes s
(Y) U el anlllans g0
(OB, Slawe lalllas :aslo) bassEIbg youo JSi myp (V) Jgox

B Jss LSSl bg yo e
£y e 038 J395
7y e o5



http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

1FF sz V5 ojlais oy 5 Gy Jlow LS pir pole (60,0, Clidini Voo

g BN oy | laameters
[ 176 A6 T
DA bg yko (oSS () S5

A1y o gxbins 57 Sig3SIgh 90 S8l b

3 G 50908 slabog e 0 b e SiSTas (IS ebdy s was slabg e 4y Cad (6 s eyl (51l
w2l WelS” w0 5 o8 glabg e yo 55 Sal wld s olas asle  Sojlsa slaasli iawl dyox slabg s
4 ol S e S sl cnlply gy Pl g Sojlsa slls Jleé e sl s a5 5 sbay coul wglass
(V) S s i slalbg e

YA (55 e) (o5 sl gl 53 oudolm | (ne slooyo () S

S3598 590 45 390 )0 el iy 500 O y5 oty (555158550 bl Bl oSS g 5 sarad byt 4z ye

by e gl (55155 € yord 99790l b el (SzsS slaaniy g lalyome Jold g 005 51500 oz (glaaisSlbg >
515 051 gz albo s dilaie aiSElby e 95 ebe 5 Vb Cooad )3 el oyl axSBllg Se 5l 5 lses oz
5585t s9e Cans iz losile (B 4S5 e (slro e Sjg—oty 35S 5 wedpe 5 Lraalpl slainir e
Aol slge a5 5 il 5l ey (F) USES o s axSlbog 5ea oo ) Coomd ) 55 Sl e (s il
iloas 4 liS gl adgm g Bblie )0 (55,0l (1l L g oo Ll adsl JSts e I o)l glac] L
b (Koo Slakad 005,05 1000 45 0393 s y3ails Slge 5l oS o ,d 5 03gs a4l Boee by T ooams LS5 ol3> o5l
elS” el slil 5 9,55 ood iz 41 (551 o (lons 5 35543 0uy 5l Ceud s (S 52 5 (Sad oS



http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

Ve U 3 (475 .. (Kipt sloceles (ol ) 10 Uil bg poio ol Lo oy 1

oVl (65235 31 0l ol K0S 5 S JLail 55 5 S5 o o o o 4 il o S50 5 Juniis
Log e ik ol @l ol ot 51 ool 6l5T olga (6 35 g Jomo a3l o 51 iy el S 355
ol ol il g alecd e (shlol olge ax o iul bbases jo CE L g, S s Cux sl ol
sy ol aze o5 sl asgm 0 (F) USb b aial ey ailoay (ol aiiad 00,5 Jlb g adgm ;0 S
e 43Sl iy (0) JSb 8 el aiSBllog e s Slayr wilyd b T JU 5 o551 (sloat gy

Qe o i |y as s> 5l Lol (5,15l lge (6,105 aigs

P30 aield gla5 )l o380 Judo s oty oyl (md S ddg (gir Ceomd 10 KI2 ST Koo jo 3 cymoy (F) S
CopnBgn) Consl o akold by asl S (0] &5 o0 IS dl539 ) Lansgi i Aol (5l g AL G153 o ¢ Serigis clad
(i% C:-lé)’)é) .(‘ J&ﬂ:’ J°

; e i
5 LAESl & o 45 crml Coonnd 53 Q2 wyas Lo claaiSsIb g 50 o raiings YU i alai 4o .(8) JSb

i ol 50 ol 510595 1 (6 iy A1l 33 Slgo Moy 3l g Cawl H10 595 1 (5 yeS ol 5 QL sos o3 slaaisillog yoo
ol asinn g guai (GYU Caond 0 (Gloged SUHL (o ad laaslbg oo

ST gz 53 SaigiSS slacallad b
AS3lbog ,5ee 90 ymle 8,5 Slelas )| iz asels jo wax lbaSBlbg o JSis b bLsjl jo sadplxl sl cusy
Codlad oo g g o odoline ldsS ap SH0H 50 syl laaiSElbg e 4 w2 co Gl 0,0 555 9 w8 ,S
501y Slgy o)l Jled aml T aSiis bl (! o eo)lo 18 asad bog Bre oles] Comd jo By slaaiSsllg 5
Ol sS dguz 10 SogiSS o5 Codlad [ Kilo ga-dge ol (@-F) ST oS aligs souad aiS8llg e ol Cod
SgiSS g dawie 9 Jd sla | S 0529 bl 4 oy, o0 i axdlland 9o (godgame 5, By ax o Lol so ]
9o HliadsS  SoelVb wilaie 5,0 50 bal i cpl 10 0,8 0095 4 as > g oL lengS ap> (Jlib
3 B9 oo AiSBlog Fee ol ) Coonnd 15 Slge cutlil a0 g lidsS S5 10 Wiy, s 38, Ges 4 g Liuldl
A @ wax slaaSilby swe cll> ol 4o 005 e )8 ] u'j) 30 a8l e oo (3 S 0lex Surmdg i


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

1FoF lgs V5 o jlads ity 9 Conewr Sl (LS iz pole 50 0,15 Olidni Vo¥

saleds ol (D-F) JSs oS o oS 108 S8llg Bee ol y OB bods o g 35w [ Liad oloml g o giol33)
9 (O B 9,7 o)) S) ) Sl 9 o=y
A3 o lid eogame 3,0 0 |y Jled SoesS

ol e 53 (MW Gy U 5 by 5)L) sty iSdllog yin (6 S JS oo UG (1 JSC 59 1 ConsBipe)- .(F) JSCb
ASSlbg oo (Sl oo 50 [y Slgaoy 0,10 Juled Al ] aSud < yguo ol 38 .0,18 (ylmd o5 dgsr (S eSS inolyT 31 L
Bybay 69 iy > 30 W GLaKEIbg yho s3guze «§ai b ybas &S 5 b (Y 0 kot CaxBgo) — (0).005 acivgs (01d) 0903
AVes IVAY D Jin (> 59 9 (6000) Cowl (SoigiST Cadlrd 51 50 (L oS agus ol 81 LS oS todcwd L oS agus

WSl g yoeo ylossbw

9 ol Olpesd (ST alge S0 wilgs co aSBllg Fee S (59,0 8 Sz 50 oy D)3 (G350 Dl
oaiSallg o 51 Sgl angs oo 5 oyl lgld Slocule o 0 Jld bl wipe) il o YL B)bay a b
21 V) IS sl ) &0 455 0,5 s s my b B3 om0 5,55 5 6,5 S
S by adlece 5,8 6)lgl Slge abg> Sy L S5 cadled (00 Ve Bos 5l g 009 )8, SogsS il )] S
9 00,5 law dalol (g iy ol b g ol o)lgs el a8l Jlisl aiSllog oo a5 Gl > a3 L g ools S bass>
ade 655, sleoslul b 6)‘5] Gloaigd 5 a8l ot SogSS cudlad o)bgo ‘u_i».’}’;i’ T u*"‘)i ol
NS i §lSe (000 i g aSElbgy5e (Shg w ax g b aShl ol g 05 ce ke Laiyl yo (glalins el 03,5
23 e o pe Fodleay 5wl (gam ( ISSaigd al o Wl ood (lay Ll 4 sms al e Ll edog 50 5
o o3 L poriact 4y (e S5 3 6, 55 5 L e g 03,8 (6 AR gh iSbllog e S0 e o
S s o b g 0,5 sl bl adlais Cli e axdn U ogas 0 cwlidipm) ool SO L lg sod ¢ juanlis
ol oo 4y aiSlLo g 5xe alizee slaciond (SO 3u8555 slaslasg plosl i dl ols plowl Jsine Hhas bl olg5 co yiin
9 Sardy pandl )3 (el g wollae @l Wlgi o VY (S Gk ol Shi Sl 6rSo e 5 (b SlaSY)
el YL a3 oo g (wlicdgee) S S 0gs Sgaome [bl> 4y Jg ans &l adlaie S3eiSS DY 9o 2 b
a0 haid g oad sl dahhis slaiSilbg see Sy sog s (ogmas (o (S (6T dam 5T o 5l Slaign
W PR 00)5] s.,JUa.‘o (5)9"9‘9)9"’9"’) ..\.b‘}w 9 &59.‘ )‘ oolawl lJ @‘)b O 9 ‘5»‘)1.’ (_gl.bo)jé 5O OM\.\.J}: ‘_gl.bw



http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

oy OLSeR § (L35 |.ve gt glocedles b ) 40 LaiSs] by oo ol Lo sy p0

ST i (sl bl 30 b S WSy 2k 31 (guslics 03 Sol (V) JSb

sy S S 15 0l lsm 5 Ol Ol 1 o] (6 3l 51 ColSo daaiigs iz 5 b 50 s
Ky 5l ailseci s atigs oSLis g Soul wsbye g a5 welil 150 cou by T LSCis Sly 055len slacKiw
5l ooianys Sof sloslawl L(Ye s MMolly oo g 1) Cowl i o8l ,..)L, cos o] LSiis Sl oojlen
VY Goe b oyiws ;0 Sl ot ailaie slaaisBllbg e j0 (o laSaiigs ;o sael 0925 ar &l s valis Lo bl
Fro slailoclsyo glaaiigs 51 oYL aws 0 6l sV o b laains (V) JSo 4y d>gi b el oaibiagd (5
YL oo, 5l ey Jie aila gy slaai gl a4y Bes ol 5l g 0ls ddlaie jo fga SCis 5l Ll oS asil e -
S| u5.‘o).o 9 rn)f L;Lm)so M5L> J.:BA as ML:GQ )‘0)5}))

ashio colil 9 SogiST Ol i Comidg 30,0565 Ailbog, ails> (o (A) UKo cwolids sy adate SO (puioren
SgiSS 5 sonldl Ol s Kl alaiie ) jo baiigs o3lasl o S5y j0 s 0l 13 L jLas! o o))l ledlbl
] anllland g0 ddlais 4o

S5 St o a9 )3 ST (o JUad gl 3550 el (21551090 Sz 99 51 ST (p09r S
loasels jo ciloc s g9 5 (6 lsl Slge cdal, i opl o0 aS 05 i o dde> 40 (ial pae) diile s glasals slaas!,
Ol e 3 90 5 9,15 (S3sled5e955 Lol B o ) GlasSSlbg e pola s )5 Al At igs Sl g 4 sl
&I Al Cgm Sl 5o u.j) O s cam Loyl el oadly slo S cdled 1 o linsS g
l). REIIW PR J...S_m) o)L.\AH bz 9 Q‘bw)b 0‘9.41 )‘ b e\;Y (/\) JS_.» B 09....)60 ).Ju—‘ 4..09} )‘ J..ol} (5)‘51 Q‘B.A
Vb ST slacdlad 5l oS> waiadly 0,0 595 dudg> g, Joee j0 a5 il adaie ConBge 4 dx gl
5 03lailed ) (Bl Blge jlaS A Y Jlie ;0 .0, (55,5155 0,95 ;0 baiigs ojluilen § 5,518 Joe S 4 o2
D83 o Hlis 55155 0550 40 |y sb e g 5 0Bl CueST> Lol o SignSS el T coads LSaS sadS]

13- Pera & Sorriso-Valvo


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

1FoF lgs V5 o jlads ity 9 Conewr Sl (LS iz pole 50 0,15 Olidni V¥

% 5 SN
Joo 33 053595 dils0g) aniile .and 00

el ade> 3l zeys

adilainn S giSS g gl Aslbg 5o Job & s
laais3l g 5o (555198590 50 1, T8l 5 Jalse @Sl 2es 10 (Job s (070 Y+ oY 10500, 5 Jlig) 090 o0
oS> ).._yL Godipsylid a5 Wil eay CIlo ddalaie Sl g S 5l ous e Job o jeus el oo S0 LB
Slge (Sblil o 4 Wilgs o Job Fyond Job yo o (glashd (A) IS ol adlais slaaiSillbg e 5 SigiSS
0,058 aSalbg 5o (Job & e 10 Coxdy (pl b so LralS Cwsyul Bbay o] e g yiio b Y loaaks
o il ddlate el ey cudlad 5l s pds 8h 5 saals Wilg so 5 Sl Hoggive b ,S AiS8llg )Fe dy s
anld ol ol ‘u_';_éﬁi Slgs (339 5 (comilal oS col a8 5SS Jobo & e 10 Ve VY dadad as 0)0 365 bog e
o o 5l g0b e (Kiill pg aslad Ll o aldl c il A g LB asg> 10 S0 o sie plw
A )0 S Sy S @ o] a5 oas (Sal 5l gl ool 5l o a5l (tm 955 (s Y 50 (S8l

(B )5 4ZSIbog ,50) s 2065

1975 | - 2000
1950 = -
1975 3]
1928 1950
1900
1925
1871
1895
12K
P R e
Ol i 5555 035
X i S i (55T a5
x 553 B 5F AT g ,5e
x xR PRy
xx § x X —
2 A0 s ‘ == / Y 2
xxk x < x %
APy i |8 £
x X — = T et P e G0
== ==
1827 == — = o=
5 Km2

sl Adg> alibizan & o — () (GN o) (5 5 (€-F adalin) 050395 4iSSlbog y2a o () .(R) JSCi
(3y) Ve wee aiadts 31 wlaBN(C-A)o 0505

14-Viserase et al
15 -Vilar & Ruiz


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

V0 U 3 (475 .. (Kipt sloceles (ol ) 10 Uil bg poio ol Lo oy 1

(B aiS3lbg ko 53 oo cudsludl Slgo
S5 A Gl ads 5 o] S segd g0 Shosas (25 Lally) Ol e ailaie sloaiSElbg Fe I
b g ojlul) bgye (5eled e il (egite sladiz b (QliwasS) bgte SVl (2l (shelyd a5 o
5 LoaiSsl L 5ee o3l 13 mie b o] (So5lsn 5 g, Livie dilaie S slaasly ol bls I o (b5
S92 90 SBlgd (o) p (o5 b ouiis (13 Ll Cligran) S 000 gt g b S hegd g0 dally) 4y
SR Slgasy oS wiid adg> bl slanijl Jele (pl S (oo az g8 iion | oasy (nl 15 6508 Jele
DS (50 097 Ay (g b Sl Sds Sy al 33l Jlis a ] by pre (S 5 (SN g 0iS oo 0

Sl e Jole Loaiigs g 50 0l 5 00 b5 adg> 5o il (slanilus (oS 51 LS edelinsad, b
@b oo ;d 5l 8 S ade S 4 (Sl Sl laa Ll ()le) S slaaijl 00565 adg )0 35-B o
258 Troed 1) JSB 0 o0 0,0355 aSBlbg 5 3l (6 it (slvaiiins 03595 adg> Azl )s el 13555
(6,035 Lpgara) LaSdl by 5 ;o olge cuilsl (V) S 0 oo aub 1) a8 ol slaaiSillog 5o 3l ould ags
Alf nl D) ISt o ls Jlis 4 1) 4l tee o o (SiaS azet 5 oad by st i (i oS el
3385 a5 pla S Stig B sladore ;0 008 JSb (pmtig B Sl S bg Pee slel jo oat el
B 0 oblsg—aie sliwg, 3l oy6- 8,5 dlatel b 5,0kl sg—ate JuS aiload 48,5 1,3 Siowee sl
— B iz gy 0y Gl B ol alol 5 pé- B, wigy Sbl ki gliasg; B g oadeg pd 0o 3e8 aiSillog e
Lol 438 5SS 55195 slaiigd 5 50 550 S )l o8 Jlet

Jole 90300395 4 S S A g o Caruwg (Sl RS AT 13,10 (6 S Sliguy 45 S Ad g (29,5 AL(Ve) S

050J395 adg> 3,15 (42 P BB Mol 45 030 J395 adg> o2 9,5 (0) -l ud )5 adg> 43 pglie Glanijle (b ynS S0

Mg 43 G 013335 Ab> 33 St (SBRI hy 31 Sli 45 Wi g0 2515 5 i ligany b S Audg 43 o
OFAR g5l ¢y B0 )55 105 o) cannl b 5

20 L3 e g e pl 1977

- A 5 21967 ) e
6 M“ﬂ s B e e s e s e 300700
151 e T T Lo T T e T T A0 60 S 5 A
by =T s A R o] 40 60ke

= 2000 -8044s

=

40 -604ta

69
7 3

2000730 S s A

Jsh 519750

Vohoooor it 2ui0)(@-D) adaflo a0 (L 1) 035595 bg yiee by 45 AiSSIbog y5o 9 31 (o x& F poud (1)) S
(035 b


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

V1P F Jlgs VF ojlois oy 9 G Sl (3L pizr pole (60 3,5 oliniini \of

LASSIbg yoo anlpl 1o S giSs W lgud

d.a_wl} B ‘5.3).’1 ‘_gl.ﬂbwlj.‘; ‘_g)j‘)&m (ST u‘).u.:.‘; u.s‘ 9 o..\_..a).._....u ‘j.o.c u‘r—d—‘; (ST AS...’}..S.»B ‘54...15‘ u‘).....u
9 oA (_g)..fo)Lb‘ aliseo ‘SCLQJ)‘ Ll )o as 05..»‘59 oanlie Lb:bl}éj) 4.;.....»[.7 ).) ‘5.3)4] (_gl.bw‘); .)9....:‘59 Lm:ul:-oj)
@YL u.o_m.@)é S9>g0 ..\.Q‘Hj QS"M e ° Ll 00 LS:;;O )L‘>\) Gb.l‘)_m 9 J.n‘a.c u.?u)_.al} JL’> B
3o el cpl 0gd co sanlin alizee Slelas )l jo alEoly ¥ JBlas cils 5 lewnsS I ,0 90,0 395 asBllog e
31 Ll 5 ol conldl g SigiSE s ) ol (gladnyl b el 425 S S 000 1 45 oSl iy e il
dlosiz lalS 0,0 555 4y, (3yd Jolo 50 (izmes Cusl 00ls 13 (il 3 5 (29lS 090 a0y, (06 JoLo
ool o ailsag, b, anlyd 5l SoeSs SoelV 5l al ol et Jdo a4 ailsog, 5l idu opl 0,95 o0 pii>
) JSi el a3 L ] 3 sz HlalS w) gl ) Lyl 5 ouile

-z i ‘ ‘ -
e e 259 J55 sliwsy,

= ASa g Andila 3 4l 2y LS

e -
Lo

(A8 529,9) 0530355 albog, 5 b 5 IS slagel i (1Y) JSi

ssboles canl 0l J18 35 5 b3 350 (208 b o | Lol 5 cnl jl slaciennd wilssg; Gl > 655!
30 Sl 00l y0 @58 & jgmody A i dxlge AilBag, Al o B 0y bioys 595 Ailbag, 4o w0 Lil aS
(Slo oyt 42 4755 b ol el Jole Lot 3 el 31 (53 10905 il 48 58 55 e ey ol 5SS oyt
b LLS ) 5o eldl 31 20l 150 et 45 auid axlge (VF) USCd OOl 205 b auldl ogas s sa_dplnl
Jole cl Jlaion ley) jo a8 ago 45,8 Ll (AD VAT )0 (248 5 (6900) &S so duzgi |5 oauay ol Sis
A5 53 Ll ol 39,5 o s it 5y oo 5 ln S i b LS 5 (Fig ol el SigiSs
o5 0,595 Aoy, it B, Cend ol Yo b a8 6 sbay was o 3 5t con | ailbog, o1, —iSa;
Ol 9—ige alBg) 0 )i g3 5 kS Sl g 03, blate of Al by lapl g g 438,515 130
o208 Slg—w; g s —tpd ( Byb 5l g oo b allsg; (oeand Sloul i PSSl adliog, Sl (25 )0 e
Sl 5 5 03,8 sbml albog) (28 Jolow ;o 1) gauar etz o508 Joo Cul a b (Ll | aS3lbg 50
OF) IS8 caslools LSy ailsog, anil> j0 Wojyls b ol o 058 & jg0a

AFE L VFAA Tl G ol o) ABBal cfiag s hals a5y
ol

30

20

10

50 &0 7o 20 e

—r— et —pl )l

(¥ g5 @)l 39 :a5lo) dllie LMw £439 Lials wig, .(1F) JSi


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

Y U 3 (475 .. (Kipt sloceles (ol ) 10 Uil bg poio ol Lo oy 1

0315 5igls 1y 041938 by g Cawly Coomw 4y 48]l JUEGI - aild 3y glraiing (D) -aslocui o glraiingg —(a) (1F) Jsi
o998 1053155 135 Lo) Connl sy AiSBIbg yie glraiing oy liled g A5, dmile 45 (gboo 3o ls JuScid Eacly 5 Consl
QA

nl gl S Ll 8,8 s 0,535 Al e B, a3 1, Jlab Clogran; plion oS sunls oo
ala wlgay a5 ST JBLGI B ool cely o8 il Coomw 4 &S > 5 (iS5 (693) i Conl AilBog, i jo
@zl 53058 )18 (L ey Sodlad g Ll i 3l o ot sl s oy, 4l 0 SzsS sladal ]
J595 0as 35| pyglia 1o sabaisS Clas .l 00505 55 |y Juols JIGI g a8 5 055 4y DglS Conisg wal
OV0) S8 ol ol 5 odalie LB Y-V/O/F o VYUV & lgs 4y & )

2011/06/05

MQ)M»“‘\I&:}“——_}
/'

.//

VAET

3 Jeolo aiilil olge S guisT cadled . calizo s ylo j0 00595 ail50g) yws 30 Sy eS| pudi L(10) ST
.(Google Earth glo ylgale s glai :guie) ! 48,5 JSh ailB0g, Jorbw dudilo 30 Wsis jamno g 0318 (i |y rdsings o515

oy, Ollllas b acslio )0 adhais slaaiSilby o  So9iSG98,90 Couxadg Julow jo a5 conl S8 LB LG
5 sloslgale 5 2lpe nolal (bl Sloddon 5 slaS ol wiiloas (A4S 5 (o5 Glagasls 5 walss 5l ud (o
25,5 oolatl bl ged yuioen

9 b g 0092 (b Sl (eald) (G952 9 (SH95S0) (S39)3 (Sl it Dl ol 4y S aiS8log 500 (9l58 5055
S5 gl 5 058 Sl laaiSillog See (801 Lo it s ol yo a4y SgSS o ls (S Jolge cl @ o plessles
a3 oo yLid 3x855 ol H0 edelamoas s cal Olpss ul LS daaiSEllbg 5ee o oSl dalgls g wos 0
5 By 5 e SloaiSEllg e aiilas (0,0 555 AiSilog e By Caod) dibate glaco b 5| iy 0 S
Gblie (S Julie jo ol )35 Jlad SLogss (laulydl 65955055 amly 50 Ghse i (Jla—d slaaials
9 St )3 500 dals B 01565 5 (JUd s ST 51 (0,5U595 5 85 Lo 03g9me 13 (plaaSSlbg 5


http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

1FeF jlgo V5 o, lois R 9 St J @w&vﬁ}k‘f.’f)b’um“ i’ VoA

ol dalaie B, Ceed o Jlad slo S codled G o S5l ey Sl 1 Glid w00 565 aiSilbg e 4l
s ailg, (6,LS laciaud [59lS g o, i g odld s Aoy, o (o 1) slaanlpl S > g6l aS
olas |y dalate jo b Bwe) calisee sloo 90 40 Jlad g pl,T slao,g0 ol tlate 5l oadans oSy .ol
Loaslol jo 5 Jld colwiy) o iwim cpl G g £9,—30 Sow SYsb eyl 0,90 SO L il a5 (s ysbds amo oo
ol s> (Bih Caend o ol la S g LS agun 50 onlly o S 04z g sl 00,5 oy dslol ola il
ol o lodiS3l bg Ses grbans ;0 Sby> w5y 693! i el g ansle e | il bg 5 5 i
ol s g odmlion BB i SCigiST wle s (piS o0 &S > LAl 0 g0 ddbate 5,0 B ybody ax o &dly o
oo Jld Wil a5 gunlg i g aslu Slie SogST Ll 5l asllacs g0 00gumme (5 g ¢ oy 2,90 SBlg D
&LQJ))LMJ 9 4_.45.‘> Cx—g sLQJ_mf S ).lol.‘> L u...v_oj U”‘ .bb)i.) oanlio dBd ul_m.‘ |) wﬁ; C\..Sﬁ‘.bjjm
g ol Jlw aiz b o b, o gasg bocul (85 aoe baislie ;00,0 565 asdgr by
9 Ldiges ol pon au oo & plogl aalllas .0 o5 1,8 az650,90 el cpl Ol aals doailsog,) oo, 4 jelas )] cidlaie
Oyl Lt o saned )l Gledbl bl )l aS i an g o Sl pee Sldos Cqa 0 Wlgh oo 500 slo s,
2,188
&Lw
dolilad SSgSs b o] bls)l g Sas 4o uwadlb ail> o &8l slaaSilby S gz 3,51 (VYAY) pliads ¢ ool oo
DAVY OV L o ld e Oliio
by ;0 (2585 4D ($T9l9)90 9 Sresdyge Jelod LITAY) oBIS s ol (sl totomo Slou tpled (ool
NY-2N\ (O ol sLsl i slo ingy . o\lis Slad ]
NO-YA (V00 . o/ (il o dolidad (Sis a0
ol bl | g laasSel by Sue o (s (o5 daly, (VYA pslillgsl ( goe! pal ¢ dedame (gl 4555 w0l (g0l Jlox
DFYO ((YOVA . s bcxo (g j doliy g L i (Glan Slelss )| gz aals 16590 anlllas) Jlad S5giSS L
NNV (EOY0 L ol i slo ingy fosine Jlod aials laaiSillbg 5o
oluils pale 4y i liwsS JuS Glasilby s Sle ojel owyp OVAY) e (SloyS e 5l )80,
AYAVVE(T)Y oo 7
aSilbg e oSS g ylge 51y slosls olbul> jo b ud m& (VWAL dcaw (gaujolds ¢ pndasns ol
doi.org/10.22067/geography.v6il0.4267.)2-\ (\ +)f « sl drwsi g Léliz . 5 51gS 1o Bt yo
Lol byl g baSélby e po> o (o5 Laly, Sl (VYAA) el pl e o lsiile aggls (g k5 tdngars o)
NEYNYY (Y)W L gh ol g Ll dlo o og8 5 Jlods diols (slaaiSEllog 5re 160,50 axlllas) Jlad S guSs
ol 5 aabi bl cslise ez anls loaiSilby o (59099,90 ;0 bailsog, Blyoul J31LAYAR). s oS o
Ll 00Siils (gl @S olKils Lol
520 0y Dlelis| (glaaiSillog te JalSS 5 58 50 Fge Jalse G gu)p (VTAB) ol ¢ ol 1 guage cSaile
IY-AUDO). ol (sl iogsy sz sloyd sla g, sl oslanl b £lo flgo
e 5 b8 50555 SoaiSBllog e 8 S IS 4o e ol (stalllae (VFAY) Ll o0 s 23 1 ke (50
Y20 (YW Wedewsr 5 Ll (gl b)) B3 ose glawb o Soest glacJles
doi.org/10.22111/GD1J.2015.1828
AYE-A9 Y L lanli slewss g L8/ i dloeo a3


http://fa.journals.sid.ir/JournalList.aspx?ID=1039
http://fa.journals.sid.ir/JournalList.aspx?ID=1742
https://doi.org/10.22067/geography.v6i10.4267
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=47448
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=142600
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=449257
https://www.sid.ir/fa/journal/JournalList.aspx?ID=5368
https://ganj.irandoc.ac.ir/#/articles/9b37cda3444621100d23ca49fb2e587b/search/2d330ea9659bbaaf12e67fd4a478d029
https://doi.org/10.22067/geography.v6i10.4267
https://doi.org/10.22067/geography.v6i10.4267
http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-12-07 ]

[ DOR: 20.1001.1.22287736.1300.0.0.211.4 ]

[ DOI: 10.61186/jgs.25.76.8 ]

V.9 OLSeR § (L35 |.ve gt glocedles b ) 40 LaiSs] by oo ol Lo sy p0

(09,7l aSilbg P 153,90 aslllas) laaiSillog 5o (559093590955 J925 )3 Fi%e slse (o) p ((VTAY) (lie csogais
AV-YY 0 ol (ol i> gy

Sl asls 5l oolitul b s3lugme; ¢ lacudls b, (VYAY) sl o5 sl e Sleid ¢ aal (6 lho ¢ uclow] o
XYV - olanmo Spbloio ol ulowd o) 5 AN 21 Slatdg 53 Sslsd 9005

sloable 35l58)50 ulul p (SeSS Wl (e G OTAY) pmge ouile (e (300 thee (>9

AV (V) ¥Y Lo il oldli> Slidon (D liwnsS Jlods slaasals (60,90 anlllas ¢ glaiSElleg 5ee

doi.org/10.29252/geores.34.1.109

Demirel, Suleyman .(2015). Tectonic controls of the North Anatolian Fault System (NAFS) on the
geomorphic evolution of the alluvial fans and fan catchments in Erzincan pull-apart basin;
Turkey.Journal of Asian Earth Sciences, 98, pp 116-125.
https://doi.org/10.1016/j.jseaes.2014.11.017.

Field. John.( 2001).Channel avulsion on alluvial fans in southern Arizona. Geomorphology 37, pp.
93-1045

Garcia Delgado, H. and Velandia, F. (2020). Tectonic geomorphology of the Serrania de San
Lucas (Central Cordillera): Regional implications for active tectonics and drainage
rearrangement in the Northern
Andes. Geomorphology, 349,106914.https://doi.org/10.1016/j.geomorph.2019.106914.

Gomez-Villar, J.M. Garcia-Ruiz. ( 2000). Surface sediment characteristics and present dynamics in
alluvial fan of the central Spanish pyrenees,. Geomorphology, 34:3, pp. 127-144.
https://doi.org/10.1016/S0169-555X(99)00116-6.

Harvey, A.M., Wigand, P.E., Wells, S.G. (1999). Response of Alluvial Fan Systems to the Late
Pleistocene to Holocene Climatic Transition: Contrasts between the Margins of Pluvial Lakes
Lahontan and Mojave, Nevada and California, USA, Catena, 36, pp. 255-281.
https://doi.org/10.1016/S0341-8162(99)00049-1.

Huggett, R. J .(2003). Fundamental of geomorphology. Routledge.

Klinger, Y., Avouac, J.P., Bourles, D., Tisnerat, N.( 2003). Alluvial Deposition and Lake-level
Fluctuations Forced by Late Quaternary Climate Change: The Dead Sea Case Example,
Sedimentary Geology, 162, pp. 119-139. doi: 10.1016/j.sedge0.2003.07.001.

Mount, J. and Twiss, R. (2005). Subsidence, Sea Level Rise, and Seismicity in the Sacramento-San
Joaquin Delta. San Francisco Estuary and Watershed Science, 3:
1.d0i:10.15447/sfews.2005v3isslart7.

Ngapna, M.N., Owona, S., Owono, F.M., Ateba, C.B., Tsimi, V.M., Ondoa, J.M., Ekodeck, G.E.
(2020).Assessment of relative active tectonics in Edea—Eseka region (SW Cameroon, Central
Africa). Journal of African Earth Sciences, 164, pp. 103-798.
https://doi.org/10.1016/j.jafrearsci.2020.103798.

Parvin, Mansour. Ahmadi, Mehdi and Manochehri, Fatemeh.( 2013). Studying Hydrodynamic
Geological Formations of Mahidasht Basin in the amount of Plain Feeding using RS & GIS.
International Journal of Agriculture and Crop Sciences,5(1) pp. 30-35.

Pera, E., Sorriso-Valvo, M. (2000). Weathering and Morphogenesis in a Mediterranean Climate,
Calabria, Italy, Geomorphology, 34, PP251-270. https://doi.org/10.1016/S0169-555X(00)00012-
X.

Pradeep, K. Goswami, Charu, C. P & Shefali Pandey .(2009).Tectonic controls on the geomorphic
evolution of alluvial fans in the Piedmont Zone of Ganga Plain, Uttarakhand, India. J Earth Syst
Sci 118, pp245-259. https://doi.org/10.1007/s12040-009-0012-y.

Yong, J.C. 1985. Geomorphology (in Chinese). High Education press. Beijing.

Vilar, G. Ruiz, G.(2003). Surface sediment characteristics and present dynamics in alluvial fans of
the central Spanish Pyrenees. Geomorphology. 34(1-2) pp. 127-144.
https://doi.org/10.1016/S0169-555X(99)00116-6.

Viserase, C. calvache, M. soria, J. Fernandez, J.( 2002). Differential features of alluvial fans
controlled by tectonic or eustatic accommodation space. Examples from the Betic Cordillera,
Spain. Geomorphology. 50. Pp. 181-202. https://doi.org/10.1016/S0169-555X(02)00214-3.


https://doi.org/10.22067/geography.v6i10.4267
https://doi.org/10.22067/geography.v6i10.4267
https://www.sciencedirect.com/science/article/pii/S1367912014005227
https://www.sciencedirect.com/science/article/pii/S1367912014005227
https://www.sciencedirect.com/science/article/pii/S1367912014005227
https://www.sciencedirect.com/science/journal/13679120
https://www.sciencedirect.com/science/journal/13679120/98/supp/C
https://doi.org/10.1016/j.jseaes.2014.11.017
https://www.sciencedirect.com/science/journal/0169555X/349/supp/C
https://doi.org/10.1016/j.geomorph.2019.106914
https://doi.org/10.1016/S0169-555X\(99\)00116-6
https://doi.org/10.1016/S0341-8162\(99\)00049-1
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.15447%2Fsfews.2005v3iss1art7?_sg%5B0%5D=IHtAHukNnNLQaO2uHFLldkJaGtuTooCyrC40CZb2MaHLgGg4XM9K6-iTDiNPxFIE_bfShl6fTH7Z5PAAs8FtkRbNVg.b9nKS-p5gJgLkPKMm6mVFlOBRRtliXHHET0Mf2R3Rq-pkmz4lVYKjtVSi_xE_OoZqcuvMp0E-O6E_FGS81KGIQ
https://doi.org/10.1016/j.jafrearsci.2020.103798
https://doi.org/10.1016/S0169-555X\(00\)00012-X
https://doi.org/10.1016/S0169-555X\(00\)00012-X
https://link.springer.com/article/10.1007/s12040-009-0012-y#auth-1
https://link.springer.com/article/10.1007/s12040-009-0012-y#auth-2
https://link.springer.com/article/10.1007/s12040-009-0012-y#auth-3
https://doi.org/10.1007/s12040-009-0012-y
https://doi.org/10.1016/S0169-555X\(99\)00116-6
https://doi.org/10.1016/S0169-555X\(02\)00214-3
http://dx.doi.org/10.61186/jgs.25.76.8
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.211.4
https://jgs.khu.ac.ir/article-1-3895-fa.html
http://www.tcpdf.org

