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Extended Abstract

Introduction

One of the tectonic factors that play a significant role in the formation is the activity of volcanoes and
the flow of volcanic materials. The volcanic eruptions cause morphology and create new landforms.
Damavand volcano with its successive eruptions during the Quaternary has made significant changes
to its surroundings. In this study, the role of Damavand lava flows in changing the bed rivers has been
investigated. The main purpose of this study was to investigate the effects of the latest Damavand
volcanic eruptions on the behavior and direction of these bed rivers around it.

Materials and Methods

The technique has been based on three main methods: 1) Comparison of the height and thickness of
sedimentary deposits obtained through the morphometry of transverse profiles on the fieldworks. 2)
Determination of the extent of lake sediment distribution in the Haraz, Lar and Delichai areas, which is
transmitted on the map based on field data and GPS coordinates. 3) The extent and altitude of the lava
flows overlooking the Haraz, Lar and Delichai valleys have been recorded and transferred to the maps.
In addition, much of the data was obtained through indirect observations through satellite imagery and
then combined with field findings. To achieve this, the length of the rivers is divided into two distinct
intervals. Then morphometric data of valleys, sedimentary evidences and dynamics of rivers in the form
of the mentioned intervals are studied and compared temporally and spatially. At the analysis stage, the
above data have been adjusted with the radial pattern of the drainages around Damavand to the main
grid as well as the volcanic cone structure and then the longitudinal routes of the rivers have been
reconstructed.

Results and Discussion

Evidence indicates that there was no significant change in the waterway during the Abask interval
toward Amol and the outlet of the basin (Interval 1). However, in the Abask-to-Plour (Interval 1) range,
the presence of lava gravels carried by the Haraz River and deposited in the northwest of the Abask
landslide indicates that the river changes over time. Also, the lava flows overlooking the Haraz valley
represent major changes that have occurred in the past. In this regard, the Haraz River has dug up to a
depth of 100 meters in the sediments of lakes and rivers.
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The amount of river diversion at the intersection of the Lasem River to the Haraz River (Interval 1) and
the displacement of the river bed is approximately 4400 meters from its present bed. The modified route
in the second interval is about 4200 meters. The bed river of the Haraz River redirection from the old
Plour Bridge to the intersection of the Haraz and Lasem (interval 1) is about 1600 meters.
Reconstruction of the old Haraz River bed route indicates that the stream has stretched past the eastern
part of the Tizkuh sedimentary slope. The average redirection of the Haraz River in this interval is
estimated at about 1000 meters. In the second interval, the most deliberate distance of the Delichai River
is the intersection of this river with the Lar River. This displacement is estimated to be about 4100
meters. Damavand lava flows in this region have created a lava barrier along the Delichai River Route,
changing the east-west direction. The mean flow direction of the Delichai River is estimated to be 2500
meters. In addition, studies indicate that as a result of the formation of lava dams, the base level of the
above-mentioned rivers has also risen by an average of 100 m above the level of its original base level,
prior to the Damavand eruption.

Conclusion

The results indicate that there have been major changes except for one in two intervals, and that these
changes have occurred in two major forms. One is the formation of lava dams caused by Damavand
eruption, which has caused major changes in the longitudinal profile of the rivers and the deepening,
formation of gullies and then filling of the canals are three forms of this process. There are four levels
of terrace that illustrate this. Secondly, the diversion of rivers occurred in the second and third intervals,
where the presence of river deposits beneath the lava flows as well as the general topography of the
valleys can clearly identify the longitudinal paths of the waterways in these two intervals.

Keywords: River diversion, Damavand, Paleogeomorphology, Hazar river.

Copyright: © 2020 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
[ Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://creativecommons.org/licenses/by/4.0/

5 FP-0) Slomio VYA il FY o)l (003l Jlo ey Ll sleiagi

Srodls (pluwly wigled (9ol (31,59, a5l Ol il (55Lw 3L
o ldogm ) 9 (6 Fhogd g0

‘oéb’c,b)‘ KV TR “c.sf‘); w00 s“s.og,ﬁ.o 2| ol ‘b‘s;h» (0 d oo b gl

VAN sallio by
WANNNA allie sl ool

oS
o)l 51 (2l Sl olge g g laadsT )l Ll JSS )0 oz M (485 a5 (Slogme; Jalse 51 (S
OLaassl 2o oo dpaz e B lanslo sl 5 (s55ds8 550 S350 el GlaaasT glagysh ool
35 ol 3300 sl 355 pal 55 s HE i 551 o wost e slaglysh b aishes
@ Slts Sl el 485 18 (s 2 9590 AES) prme oot 50 Wigled (SlaojlaS i (aghy (]
S resdrge dualie p 5 ST wloads a5 15 4 Sl Sloj 3lusl 9 Slo by, cBoe
0995yt Sl Slgaw, Culbes ¢ ela )l annlin i g, dw 4 o ys 4 B ik slaasls 5 eailsoy,
Il looys 4 B pie slaojlaS el a0 2T DLk 5 lazlyo 5 plailbeg; Slsw, (byies
S p yeghS ¥ Y ailBog; g yeslS ¥ oslnds ailBog) eghS T o lawgle jobay e ailsg, ol
JKE 5l e Boas ails0g) pas lools e o Jlgie slayl)s8 b g 590 4 digles slaojlas
ool s oS 53 LB wlond ol de o 4aS 5 oy o] I azl s 6,8

ewl od.oy‘ YLJ )..uo Yoo Sgd> JBSM 6[!&45[5&5)

SR 39y (659098550955 a0 (igled g e psd 1 guudS (GLr0Slg

Email: myamani@ut.ac.ir (g 0im g3 — 3

Oy IS Sleedagy
o



oy

Ngled (gal (S5 g 00 4l &l posd g5l

polal 540 8gzg LY s o s ojlas

s i3S Sl Glowe slaasoil g olojlgale
D15 0308 by e Slawdl Cym 4 wilsog,
adgl e Gilesl a4 gl onl g0l
3 godxie Slllas g5 o3ls o ailsog,
plnil laassl slge oo podd Slydl ogas
G ys ool Az ws S
<8l ow,» <w> (Pourkhorsandi, 2016)
O axg Lowgles glaassT  slacdSlys
55 G ek adlae S oSl slasil
9 7Y oo olaast ol Lol axlg aw 5l a8
GloanTd g5y ol pbxl ey Jlo FFIO
pesleSle Joruo 1) alie oloosd 5 (So5b
Comaz b leSle D5 aS glassSay anils )]
Sl S 4 o 1, Gl gl S

Sl

u‘)lS.o&) 9 69..43).4 oldadls oy u.v‘ LS‘)"
oolatul b 1) wigles liaist ol )68 s (VYY)
bl slp ol sleosls Ldow g 4y
laglbow i o gl o ey bedw Ol las
aools )‘).9 ww 9 oy Sy90 &9[.00 dqw
woles ylhe8 laais] assli> as ol lis =l
AR 1 olys mibicos plaassl §b 5 st
OYaY) Jer 5 Olxipe 85 aalys
Yy 5 allsS Gees 9d aleerd aled
claKin A5l Late olgiear |, jawgnd oo
oyl ssls 1,8 ey Oy90 dgled ‘S;L.M'l
Gros Olge oo ool YU a4 Wiog adiae
=085° Ohgda e Syl GlaesS ) 4o andeS
(o LI W AJjLnb Lchbo)fo 6‘43)5
Flr olnl amie ) 2 )lad slals Jloe!
aYa¥ cel ol Jlio! a udigh adai

= YU e 09> 4S ool slo)B jawgnd ul

doddo
Aboos oSt gl ol 5l o
Sy (i «Soyer 9 F90° ool
ool g JBol 25T coale .l 035 oL
Sep @S ool llyh Lol e (Sg 5
ol Jsb o (sSlagme) Vg0 5 adhais
- BB S (Sl Jales 5l (So ol
g boleaasl oyl g adls ShiUSS o w2y
Wb 1) sleasl .cwl oyl 5l 2ol Glae olgs
Ll owey ghaw &5 285 Sl 0 oalSiws
OF absgas 5 935 o bssye (e (9,0 blie
95 &S0 Iy ol ey gl & Sladss] olse
3979 & o 5l pols S g o Sz Logas
ol 6spal Yoere pladas] Mool .l o
i a5 WS (oo e SbI> o ) (g yte 058
Ol e o alas g antls aig)ly a8 o

odly  yiogye (WWAY ool jiugye) oyls 18
So ks el sha g )Y las,s jo cwl viies
Wowl 00l 0l p 0y lawg a5 slojlad ally,
G ol oley yo a algy (pl 0gd o0 oy
G 0 RBgie s g 4B dolol 00 ol
Sl GY aw azlys Joe 50) alBog; 9, )
Sga U Sy angy opl Cwlks cwl oS
5zge 9alsh bl 5 95500 35510 ye 10
Gl 0010 e i 0 Aoy, 5l e oyl
Cwled ol 30 6 egkeS V0 e epe s
Ce 40 yeired cCawl e VO dgas o3laS
mo3laS g Sal o S5 by o gl oo
Sl glaasoil cul a8 5 IS wiges sl
e 505 Bib Sl Iy s G35 (s W5
Sge & w2y, g 5l ez L
Syl &5 aSélbg P D9 4 pa g Al

Oy Uil slesmgs

oy



oY PPV Slomio ATAY il FY o)lad (@03l Jlo ccma Gl slotingy

# e g b sl I3 agn 9556
S5 s (TAD Jlo s Rs iagy
olaaasT 5 50 glub JuS ag anps
mal> e wiz (S35 ) 5l eslatul 1) wigles
Jelos s ups 5 byl SIS gl G
Gradles 5o plml JuS agy o blsls
OYAY) (s9ai o il aloul wigles liis]
S 50 el 3T laeslas og le> e
3 0l Sl (S0 slaaiied 5 wgles
2 oL leeols 1 eolaad U1, Wgles =l
Yol 51290 wlo b oo o it zgha
Jds ol sls 13 magh g adlas 8,46
5 S 1y Wgled o> 0 ojlas og le>
plod )3 Crowinl 4 Srhmmgy slask ey
o 3 (g Slomsly 625k Sz g Jgad
Jad o srhegl il slask cux ) 5L
Fenton, ) (g8 ailaiils Cawow cpl 4 6,5
S o Db gl (28 oy p cea (2016
2 Koyl slign)l Mosilias glazl,e
Ao olsb ol 5l dels Slhgw, Gilss
3 Jeol anls 3 b 5l loslad o cusl
Ok s sl oo Ol 035 Wsep g st
ol &S sblas bl s ,S o 5l BTy 00
RRSES s E S I e S v
3 9 039 plab (ngedd 232 45 (5 5k
Sl atudlys 5 0o plai o S 5lsS )0 055 g5
OFokgd WS W 395 3 |y 655l
olaassT cwlid pe; 4o 5 (Davidson, 2004)
o 9 adlae o550 1y 55l (slaosS )5 wigles
Sliaisl slSw 5 cead s aisls 13
393> 31 (Th-U) He g, 3l eolaiwl b 1) &gles
- s> g ilesges e oo aekee JA B VA
B oliaasl o sleals o aS baasly, o 3

dlosls Cewady 1) Jlo YV v g0 o wlo

9 °‘>‘}f°ﬁ'>) Ll ool ‘}.?u: 4_,..»53’ L)"MT
bole x5 J5s 5 o Shy (YY) () Ken
olaassl o el axly 0 ol sKie o
@ glws gl aisle JI3 cw)m0e0 ], Wigles
dmlne by ol g (g 5l e 00
A ((Gdmdw Lg)'LMJ.\.o (T e ‘@‘9‘):9
axgie oyl s S solaul ool o, 9 o
STy aobs 5l Jadaw aigles ylaaisT jo asad
o A aloads LS pliaies slas jau o
5 ORIP andies J&s pow U Jgl Jus ]
9 (Sfl)‘&)% Slesls u».mlf ‘) LQ\_JL\} ..\..i:)
oliais] pwobliae aups (WYWAY) o, Sen
Sy 1) adds Jlo Goebeons b 5o wigles
Sloesel e a4 mls sl 1E asllas
Sledisel 59 » oewblie aups slajplll
QW] als Ho ol Ve 5l el 6)5]éA?
Car B by g b oo
2l a4z IV gl 4 celo sladjie
OYAY) 5o, o glmds ool Jlo Voo e
9 )){.o LSLQ")‘) ()LaN 9 u’“"‘“ﬁ’) LS)‘ST)'ST b‘}c
5 oolainl b 1) aigles ylaass] by, o an,
J snSore b s oy — Skl s,
g duslie 050 Slawe o3l 5 cnlio sla)l3l
aS a8l s am S ol 4 g wisls 18 oy
Yo a8 b o lmil glagylygs aigleo Lliass]
u_:l.’g.w) R RPN 9 00gdZo jO | (yurogy)
5 Oliee 9 o0d oapdgy JaY g (o )lsl,3]
- 009 Sy biwnd slad jo oY S S
(i) axlllas )50 didlain ;o 45 5,9k 4 .l
ol 0092 )‘0)5}).3 )}Lc D G 6)...».4...’
olaasst by oKl (VWWAR) Lol
slotss) 5 LSl waled Gulal 1) wigles

Oy M1 Sletagyy

oY



of

Ngled (gal (S5 g 00 4l &l posd g5l

P IR Lﬁbo)bf k)")"““f Sgd> g ‘5)‘4JL>'03)

axdllwo o g0 adlain

by mhaw 51 e 0PV elas | L aigles laais]
G ag8o O 5 a>,0 YO oLl Slaw o
OY 5 By 2Ll i Job aiBo Vg 4z 0 Y7
0P AaB3\Y g a0 OV U addo ¥ g ax o
Sheas cud plpl als op poaidy (ot L3 2o
Slge 5 03laF CaSo jiaghS Fov 5l i cunlll
Szl Jlade oljemds cojuil S5 (5)lgl,31
G329 Sl oad hSas cdilil g ik
00,5 S 5 00,5y S sbrasl
500518 535 e syl egSanl, o Sdgise
O b oyl ST wigles slacSas (3 5 g0u08
—a Gl ool e o g VA D90
@ Al o el n gl S )eb
Iy Jlo VYoo sgu g ails )18 liaas]
3,90 ddlaio VYA« coolj ) wlosls caws @
g Y Glp 00 edguse o (W JSKG) adlas
Wlas Sradled Greshs A0y g sbeds
VP g by ek VD
5 65 ol o wgles el Jlod (6 eslS
Sl 5o ol pleyeds @l 5 ol )Y iy
Ols a5 5l (S yg5 0ol g 0 ls 18 0550
e ol U3 5l sl duaie Glyaisle 4y 1,
VL

J S b ail b slapleasl ol
Sighie Al Jub el oy Jlu Voo e
o ailzog, lme Ol addlas ool plo
Sid$rpegs Slllae o ez (S
ol 3l Slel oldlas 5 wib o olalsog,
m 6 il lgeds ol ouls plxl by cusy
AV g5 5 Sles IV L Kan g o0l]
; Michel, 2004 AYAY (s el Jlo oLS a3,
Labbe, 2011 ;Hooke, 2008 ;Richard, 2005
5 awgy S5 g Jpoo olml o baglaads]
g baglaacs! ailawls cwlel id aiise
Jsb 5l pleany jo gl 4wy leossyy
om0 ooy (oalidinme) )b
moy 5l SOl eols 18 slesdless o,
Al e 09>y @ balaaas] Sbcos o5 o
Ol poodle il lolaS o slaaxl o
Tobw 5 gy a3 (00 S Sl s
5 ,Y (g)lgl, 31 olge Clilil ais yo lratals
axg bB a5 wles S ol! Slaacs! slaal,
5l oo il sloejlas aS Sla)l 5l asil e
JB b g g oy o wigs Al slaaisls
Gl 00l A0, s pdd oo laid
SalEol &gt ailssg, jwe juss L]
Lol odile sl lailsog, 5 Jlsie slaxly o
s i3S 9932 5 S3lil Sheghy (nl Sae
ololp slds 5 ¥ Y Gl sladilss,

slaalbol JIg 5 colidogm) (590

Oy Uil slesmgs

of



50 PO oo PR Ll Y oot sl Jlo sorme; Gl (sl
565973 618473
3990089 - —— ) 390039
= o /'fb’ ;"'/4r

; ‘? /“ .\. -~ i
’@n‘mjﬂm“f;’:,;l

618473

113960589

axdllao Sy90 ddlaio Ckfxéjﬁ ) k}S;i

JEATARIR asl‘ﬁ'“ Lngu...S.c ARARREE c59|Jf9"9"
o.&;2=;*u) S Ls‘o)‘jlbLa )%eans 9 dalais
5 bl plos cules ,o Google Earth 4 (ETMt+
5 G Slawbre Sz ool Culilos Sl
ILWIS 4 ArcGIS slo,lj8le s 4 dils o 5
Sy 55 5 2lojlaS sladily; Jlgs daailsss,
3 il Slgw 9575 5 9L b glailsy,
» )t; ;:;ﬂJj;K o o0l oolaul letlsts LJZSJ
Caolses 9 fiLéS)‘ da*~£L2ixr— Y el )|5S.ua‘ L_?LBA) dw
Sligesy (3 9995 GtV g plolis,
AT 5 leds 5 Y Gl dilate plazl o
oY Gl o a4 Brie leojlas el o>
OlFse 1y ny Slaal b een 4 sbnds
e Sl (S S8 paghy cnl e
(o olzaast olhgs 5l L3 laailsog, adyl
slojlas o slaazl,e elas)| o> oy 5]
Sileiee U8, ez sl g )Y sleeys
B )ﬂ,fiS o o aS Lsi‘o}‘~k5= Lgl!bdi‘jj

H AW T YHEKP

g, g olge
d&aawlsauswubwwdl
a0y, s e 4l by 5 B50S IS
1525 b (655158 (Slojla slonuw 5l 5L (sl
ol el el 2 el (6 s (slmonls ol
pladl olalulS slaged,l g ol 4y daaxl o b
SLALE s 35 (3820 iy aslllas &
5 @lolsele pslal (A Fas (ol
oled He ah 4 adbie ole slaaSe
5 Sga> 5l glawe ;56 slacilsy 5 cvnliv
GralBol (huus g ogax daojlas b xlS
Shgw, (SoSly alazbys 5 gl
lo e 5 ol Lws cdd s glojls
sladilssg) 5l (ooe 9 Job e g
5 ) S g5l (s egdee adhaie
ol gl 00,8 Aladl Laoys gl oilojlas
5 peiies oualie) sla s, 5l pol g
GPS I ooleiwl b Jleass Jloe slacuilos
Voesbiomy g Pl ny sleatd e

slrasa I eolaiul b e e Olaslis

Oy o letagy

IATA



N4

Ngled (gal (S5 g 00 4l &l posd g5l

bypre slaamals (olos Luji jla alssy,
e (VL) WS (o (iS5 ) aigles
ame Wgles Ggelym 5o (oled 6981
el glaaasT by see lessle b oS Gl
bl o3l el e Lol alies Ll
gl e g X Sl digles ylaass]
055 S0 Soleas Cal o ygelyn o laaal ]
alsog, wed Hleo j0 ;e OFV e glas )l L wiglos

(Y USK8) canl osls jgamme (glxds o Y 5l

Jsb 5 baplaatsT ()5 5 collad 050 sl
5 Sndded ol jo Sgll (Bib s by
Jelse iz g (5,ls1)30 olse 5 baojlas’ sl
~aSls 8 a5 Db g0 el S j50555 o (ool
S D9t oo 5 (Gloy Djgohs pb (1S
Oog9ady el Wgles ylaaas! olyed oS s
adgl e 0 dje Sl g oad Laoys
bl il azils 36 pge (glowlsas,

578068 618443
3990058 o 3990058
[—]
—
— Aaay,
A aimaz oL
I ake
RPHER
@ i g Lol R
Ao Yeu 35l Gaiaaldi
[ = — — ]
0 10000]
3960018 T — 3960618
578068 618443

alsog, wibe Golite I slaailssg,
g anily Bob o &g,y laml a5 el gleds
L)oo JY S @y S g Jlod s
Gl sbailiss, o - B0 Ny, 4
s Wy (pl 5 Sl oo 5 lds ailsog,
- 4 2> - Jled Wy, alBog, cpl Lol wgles

U"“ ).) 4.’7:.:1 'M)LSA j}l 4;[?&5)4\.’94..\3; .)35

Sl o e e 0 b 3, ol
Loy g ools (hn 1) pgs Glyge Slgu, (J>bo
A Ll asjle by Jled pgs Syge a
Syge & Gl sl Gl o lealeg, (ol
LYV - SR AR PR PR 8
St 653 51 S Sl 5l slaalsoy,
4315'&5) B)Q'.’.‘ )‘ wuwbjb 50 Lbc\JL‘;J5)

o ey g Y e T leasliw s 5l

Oy il slegy

g



oY PPV Slomio ATAY il FY o)lad (@03l Jlo ccma Gl slotingy

St 4z Sl sl WK S e
ool 485 )90 elal mhan iS5 (ogaz)s

(V US)
GS e W8l sldilsog, Clgw, sy -
che siioml » Gasl dlse 5 S
3 sl ol ol wlidane ablie
S95 lad g 3o il a0y, (laassT olys8
s9y ohs el Glaassl clsw, 5 oon
Wlodges Sy 095 Jdlo plailsss; Slisw,
B ol Cooms 4 Slol 51 g5 oo |y digas ol
Sgei odalive Jasbioye Jlg>

g 5 Nglod ald 09>y Cewl dgpie Lo
Sole 4 axg b glmds ailsog, o8B0
3 el Jdow el b pwosl g o wadlh
Sloylsale polai 3,k 3l paiins e Slaalic
=0,3 (5 ywgd g0 slrools ( Slase slaaidl 5.5 4
slaosl By (pgw) valyd izes 5 o

el 1) T Aoy )50
A o3l Jol ceomw a3 Sl O 3 i ploxsl w3 ()

(A 03900) ol Comts Sl 51 (¥ JS)
3 0y Commdy Wigles Al I ploslas weS e
e cwl 0SS
Sricer 5 @y okl 0 il
W09, rens g Wg) 53 (owgmme i igled

OV 29,9

578068 618443
3990058 3990058
10000 BT Ol ganaldls
3860557 yi 3860557
578068 618443

adllao Oy90 0395wy leo)é ‘5|9.‘o 9 ‘5@): &‘oLﬂ.a 9 Ltbc)'Lg w“.'ﬁs.c Y g)iw

e 03> e 50 el 03503 5 Sl o
"0 O el s sloa¥ 392 ) &
BB a5 wilosged iy, 2l 40 olge cpl ams
p9> Oy Slhgw, 5l esile slras olge 48 52
Sk S ey i ol (nl g alBl o
& ol oy SIGT L e iy, by

Cewl 00185

ol S5 6 Sl odgdte 4 0,0 slige-o
O om onl 5o ohgd 5l B e o) wes e
—aY 090 g an, Jled Sol sl il ooy
2ol alBeg, aldls o pes Gligs 9, slo
3510 0)0 (505 o age (F JS2) Slulol
2y dlge (1 a5 (o5 4 dliee ()58
hoshe o Jld e Ojgen Jluissl

Oy o sledngy

oY



OA

Ngled (gal (S5 g 00 4l &l posd g5l

-0 pdzay 2lolaS la sl S (1 pl Sl
O ol j0 ey des oo plid anl B pl oy
b 0)0 4 Cond (pized 035 9 LALE
ol é.:o] X syl Qi S S 5l
S S Gl a5 he wlbsg, Skeas il
I wdlbee el (e, oS
Sl ge 955 jolome 00 4 Cond (VL (o5
Sl ad ailog; s e co olis alis ()
Jols a b sl oo 093w Ligls Jb 0
G e 30 pe Olied Slgw, hpmo
=95 3l 31palEg) s plad 1l e dilsog,
LY C—Iﬁw 90 4O g u:\ el 00 oolo
&) Lgl'a"'\-’y UM 9 Lﬁo)bf L\.o.:‘ R 4..3;

o 1) pedphhes Sl 5o 09, pgil 90
G axgi b Cowl 00g0d o> s cpl 0 0 VO
Slgw; haw ;o 2lojlaS slaaily, 5l oleasy
e albsg, &5 ogdise o pgo Glygo
5 2loilaS slay Lo 1) 0e5 s e

(O JS) wsled 5b (Sal s

8

o YE sl ) 4 Slol [ 5l alsog, assly s

'

T 51 51RA0g ) s S b dad o slooOI(Y
=0l 5B o3l (Y Jsei) B ojb slomds 00 b Sl
- Gl sleoslas ol oo slael gloxds b S
e |y 05 yael s (slro s caigles ald 5l oals
O § Sgouuo |y oy ol .ol ools 1,8 50
s lails oy 1) alBog, yews e

el 5 BYo 4 diie AilB0g, s
CSw ol 8l Slgw, Sg>g-dd]
Sligesy «Suslol (33005 08 o 1 liais]
slaaiil olgs ol a5 098 o cdalivne 8
ol e sy 0 () pleie ¥ USD) cul
ol oaslive BB ojlaSaly, 5l obba¥ Olgw,
I eye 5o o il 5l (28T Shgw,
ol 9y @)l pglas g5 VA i1 B g gg,0
aS 0gd oo odaline olojlas slaaily, Clgw,
0)laS z9,5 9 Wgles ald saome el 5l AL
Sged Yol iz inl Olges g)cnl 5l il o
Ok 5o 0y 3l it cnl jl wlbes, Gl oS
w1y oy wilaly ejlas aS Sley b oos
Colae Qi S 4 ) wlBog; 0l 5 03900
Byl g aS oo 13 Sloys Joe cpl jo ailes
Ol 5o Wighiee evalin (28ul Slse, o

Oy il slegy

OA



B4 PPV Slomio ATAY il FY o)lad (@03l Jlo ccma Gl slotingy

3965390

I
1200
_

618422

5000

3965390

9o 0y0 5 5l 0,0 ($558 E e 0 SO

A e Ve Bes 4 e¥ Wby, g5
Oho® 5 B ¥ 0)0 Bee wad oo plis ot
0 Gy Yoo el 5l 5l sl oleass
Sl aSal gl (A JS5) ol 00y alais oy
el 0095 (A28 s e im0y s 04d
W0y, ot (oo 5l 5laalssg; (Jsb & o
S el os S ey Jol By B e
e )0 (s gl gy VP elis)|
bty skl 5 Y g 5l palssg,; Slel
Joe 5o e alssy, (b 2o s e o
JS) ol 518 6y YINVO gl )l o g ooyl
p9o Ohgd Sel oS ol e &5 (Y
S B alS 4 oarg b adbie omlidins;
malBog, g 2lazb 0 Sl 5l g e Ve Bes
St $ 558 Sl 5l e e L I g
09 Sy Vore gl o ¥ alsog, 4l

Aoml o o8 es elal pl p el

Wiz ek Gliwy) g ¥ 4l (295 0
sokaie 4 950 S)lig Loy Dglite Fos 4y ileS
Ol 4 )5 slac] JUsl cuz iy i
03,9l dileS aw Joo £ IS o el ouls 00
Gos 4 A WlF i 5l ol mls cal ou
 @lelas 5 (bl Slge, oslis (e Y8
JLOWRTE CUVIPVIPU W] IV SR DX gt IR V-X SR ok
o @ ks gy Jl> 50 C aleS
Sl 00l ya> (gye YYTe elas)l o o VA
oy S (G0 VOV es o Al
[, ald slal> cumbdae £ IS0 .l 00,
5 Y dlB0g, (29, B aled aes oo ol
- odd 08y ye Vet Bee U s YVPe gl
lalog, Slgwy 3l e Voo Gas sled ool
g Al bl sals LSis plaxb e
B aled ololy dwspy yiws S 4 auidleis

Joeo 0 5 e YVF GcLé.‘;)l 3y e as

Oy o sledngy

AR



s,

Ngled (gal (S5 g 00 4l &l posd g5l

G50 e 3l (S iy oo 5 5lp b
slawdl g olyed 51 L8 Ko S)leds il ooy
a Y Oy e 051057 Lawgs alB0g; s
Wlog, olawl 51w g 009 g Jled o
A= 09 sl Jled S 4 ghox

Sl 05903

578068
3990058 [

035 (o 5 Sy 0 y3lo S 4y &S mhans
Ol e 5] BYS aims s a5 o
- ol il @lazk s Slga), g ailSsg) (ad
4 gy S ) alg ool @Y Al )
a2 b alBsg) e 1 les o8 > VL elis)

o =)l 5l g aleSelr (agm; waled @

618443

i 3990058

il

06518

618422

3960518 o Yoo 35 gla akealal
5etay &0 Y17+ S 0 4ites ol Jaro i
2180

2140

2100

2060

b assgy hid o235
IO Lo g 31 EL I

| o

Lo
2ozoIIrILIIIII

llIIIIIrllllll
) | ll

Illllll

& 1
0 200 400 600

1 &
1400 1600 Sk

3965390

SleS ol Cuxdgo g jlpo oy, (Jobo & pen ¥ JSCS

Oy o Sletagy
s



£ FE-0) Slao

WA Ll Y o )lod oaojl Jho oo Gl sletgl

w‘onf&»)f@Téhadbb
W39, Hoee Jome ws e FVe e e Sloctl
(B alai) oy amlgs ylaassT olyee 51 LS 5lhe
- odd Latuie S5y o5 o ahiie L L oas
s Gl (o0 b L ladilsog, (B
obs Sl B L Y s e abss, ol
S e Dge aseie bl ol yo ladss]

ol 485 (o0 )18 L2 e 2 Sgee

O alols jo 1) ¥ ailbog, (Job & rees A S50
Ers lp B L) aesoe lis % 58
L) Cul ol e 5 E et (el ST G50
&S ol 8l g Y. ol (A
Vo Bes a4 50l ok Wig, b e oy,
s 51 % ke & o sl b e
is) 215 ot ke (ont b ¢ yad (oSihen
Gos U wled (b e YV ol all azdls
5 WlS ol oo A S 45 sy s Voo
Fo TV e alols @ lhe aldog, Jleisl s

2230
2260 —
240 — e
2220 —
pz00 —

2130 —|

2160 —

140

& 8 Siie b BUS sy Bas FY0 e aloid

D535 J3b 0 onika

- T
B0 il so0

578068

aAleS ol> 5l (g e O alold jo Y

396
618443

wlog, A bwgio ol g B Jsb &y A JS

578068 613443
3990058 3930058
.......... L€ sl L b it s
......... st 3R 520 pees
L s ol
v =
@ s b S T 0000 T e 3hsle gateal
3960518 [T 3960518
578068 618443

Oy Uil slpgy
2\



41

Ngled (gal (S5 g 00 4l &l posd g5l

wdF I3 ands b e alBeg) &5 S e
Al 50 ol F e V) S Lol pliog el
-l slaasals bl (pl aes oo lis |,
saels Ll aiils ol ax 0 FO sgu> o8
aale ols ol ax 0 £l s Bdosi>
IS sy bies ogSys (Bybled
ol yidew o) cud g allls I3 Y dilsog,
aals gl o aildog, (8,5 )13 ppe Jdo cl
slrojlas lawg dildog, ad oy, 0S5

e wlnud.)‘))y o)«b)" SRy \-. JS.«.;—O
o )fo Sygo A Lg‘c)".)f GL‘“‘;‘B) .o)l;\f
0,9 9 o.\a‘odJLuJy ‘) |°3’> Q‘)aé ‘_;‘LQ&QT S99y
Sal slaay gla jo Y albog, lawy s
slawsl b oo oo plis a5 wll e 00 oy

ool 485 IS (SHLL g Baes 00
A B yie 4 095 p glaaials o i glas-d

P el a5 s o plas il JY ey

3965390

3965390

)Y 0,0 3 ‘Si:n] le.@&.i:ud S9) La.ao)‘bf 6},5)1} . Jiw

4w

30702
N
AT
S
o
o
—_— prrem
ST
e e
] N
— .
- s Bolis
v Gy s
326265¢

2300
Js 0 300 P g0

095 35 (o led 9 (e Jlod s Ered V) JSS

Oy o Sletagy



al FF-0) Sloxio A¥A il FY o )led om0jl Jlo ime) Ul (sletmgi

LT Gfzme sas e plad el Jos
sloSiw (59, 9 aojlas 5 0 lalss,
030 52,0 T VY USB 20 S92 9 (25w,
Eros ol el il o ¢ L) sleds
S b Sel Clsw, a5 ophe smliv
JUOWITE SOWI-E NS PR W SR JERPP T EX YN
lao)laS a5 Iy el oids ailssg, by
o lade a5 1S psm) slaSe )
st opln e Ve Ges 4 Sal s S
Oho® 5l B a5 v oo Llial nlply 008

RGP P VI P S UUWOS | ROV POy

3988284

Oy d aigles ald 5l oad z )5 slaojlas-,
h FSold oS g, bS50
3o ladodilBog, (VY SKS) wilesls g
SSw lanl plazys e 5l e ed S
0ls oy I (sigmy SO Shus oo 5 Sltits]
GrSOlf el S gl (b e o
Mo G gy s Siw gy, Lol
Sy cwl oogs gyl dxd yo jo ailsog,
wbsa il 009 5yl e ol o ailBog,
9y 1 Slgmy b g lailBog, Gl p b1
T R R T STRTILE T

3988284

g » O O
.
3965390 J Yoo

Kem Nuee  A¥a:

£

578068 618443
3990058 3990058
ISiy
59 e
Aab ailsogy
S Gade
e £ilog;
Y DLNPERALi] - 4 .
- TO000 BT s mbald
2960557 | T - 3960557
578068 618443

aslllas )50 slaailssg, casad (gl e Sisled VY ISS

Oy o letagy



A

Ngled (gal (S5 g 00 4l &l posd g5l

Syl sdls GlBog, HLm e o
O el 00guote 90 dxfllas )90 00g0xe
-0l 5l aS A odgase B odgame g A odgase
wilise adgr (o 5 Jol oo @ Sl
W0g; Glzmme S SO (gwgette S
Slge g zdul 5l Aoy, e Sodby
b Slol 5l a8 B osgasme bl o (5,l91,31
= 00l e sl AlB0g, Wl ey (gledo
oastine Swlol g pwe opl (39,5 .l
s S50 S0, ez Gresh (nl o s S
WSS 39 e et Ol &5 <85 13
3l le Ale0g) je S yides el okl
NERI
mo3laF il oo Y g eV alBog, (B s
JeSis g Sladl Cge Wigles 1 29,5 slo
9k 9 ¥ Ol e 50 lojlaS Gamazly
mso b alBog, ol a5 8l cwl oays F
Ay 3l ailBog, 4 bes,S

4 Lgiye 45 wilge st FY- -

Ryes 61.13
a9k a8 b Joee 5l Y alsog; e oS
uw MY9)§1 435&9) L59>L lJ)-A-Q Voo
Jb et Y (08 by jeee e 0
28 Sol g Bees 0y g 00p 0955 (ogm,
el oda] 3929 4 s by ool 5l

Edlus )L.\.Q.c RE 0)5»‘).’ )...a Yooo

390y o Voo Y ilBg) yime podi bawgia
Slds aleog, a5 Bl o iien Ceul 00

23,5 2ylp e FVee oS wilie alisy,

& S 4l
slojlad aily, G Lpas el a9 )Y glroyo o
Ol g oo 00y (el 00l 00y 0,0 Lawgy aS
g a8l aslol o) (bl B ol ey o a5 4l
») 8BS, Go, 1y s coad ABgie e
Calbes .l 00,5 ol (Y s a4zl e
3550 35510 ye N0+ 2905 b b iy (2l
5 alog) 5l Ao (nl S9ge walsd bl
Cod g 40 puitred Sl 00l e oS
gloojlas 5 bSal (o Sy5 Gip o gl
Sihe She slanusl el azd 7SS wigles
SOYAY 0ol) i0g,0) 010 e 09 Gle>
vy SWb D B)b
odgazme ;o e awldss; s, p 2lazlye
Lo, 4 as b S SS sy g 5l ailsss,
Looley b yo 9 o0l 5 (osw, sleaiiy
Saze Syl Ax g GlolaS s pud anss
@95 b g gl Zdla slha g, by
5 aed lazlys sbeaiigs 5l ook x>
eLalol &ygon ol Ll ¢ wleas alss

Lals ailoaile 3L oo 0,0 g 10,0 jle> 5
She s sy o3laS ol plegen joba
a Y albog; gy 6 S gl ald
mazb,e Gbjlere gleol 4y Lo el 00 5l 5529
il a4y 09 0ad dlxl Y aw cuty yo a5
Sl 0392 Y 0,8 5 5lpm 0y0 axlye 5l 55
oy dizye (WYY Gl Me)
Lol 00ls yunn yuurd ailsog, ol oo (VYAL)
—d Aoy, Cwl wie (VYY) Sl e
g 5 Aoy, al el adyl o>
A slds 5 Y g ol (el slaasls
098 ol il 00y 90 1) wigles ald w6

Oy Uil slesmgs

i



£0 FF-0) Sloxio A¥A il FY o )led om0jl Jlo ime) Ul (sletmgi

YU gl ol el ol YU w055 sl pelans
JUOTOR R VSR SP-S0C 2 [t S R IRV
gl (Sl (e g Ghi Sl o0 alsoy,
Sl (S st o & 05, oL

2Bb(oo Jihue (B3

1-Grand Canyon

wiges lidis] g eSel asly oligh plSin
Y e AT oleds YT s e pole alome
YY

Slge duslae NYAY o woljz,d 5 .ol (g3l puim
2 4y 9 ke sloeys (oY 5 (uress) (651513
iz asllad wiges liazs] by e
BN o oFe oled ) e Lo i) e
AYAY gy epmelle 5 o (LS
alog, S Sl Sl gk,
logiagh ol (Kidedise Jolod g aiejn
NFoVFA o F o)l o saS (35158 9055
Olpl Giedeieesss AT (Sl oo
(02 VO (megd ol Lol piie Ol

Sl ol VAT g (s9d e
o5l sliges wigles oliassT o (g,lgT,]
2 obe pre W) Lol ol e
e XYl onej psle alna gl
AFFVOD o AY

Jolse owpp YV o 558 g o e Slou
Sl o (x> aldog, 698 Olpss )0 Hise
il g, - el s b o) o oL
FF o)les Ve Jlo csaz 0,90 oyl pl (gLl e
N0AVEY o

Jonn 38 2lo3las o sbul b wigles slaejlas
Brd s jo3S ege Sl alBog, Gl
st bagie el oad aldog) byr e @
Syalp yo YO+ lamds aleog, Lz e
cailag, sl gelans am0 o i b
i Ve S gty o S5 slo

el

&L

Lot ool und NYAF o o yhaneb
s olitle anles Leluly Wales o liads]
0SS el ol )15 asbinbly ¢ (paliortel
o VOB )45 oSl ol 09,5 cpsle
G o VYAR e cnld] 5 o elidek
wigles leadsl sl (lonl JuS aigy a0
oo F Jlo oyl oorlidh e anliliad !
S0 o NF

e oSl g g ol siags vz (20 50—
by wigles LT ueblice 4o ) FAY
0)93 «Lad g (o) dlowo (alBIS Jlo Goeles o
AY-AY o) olass oF-

D Ty T
O 2l aigles laaasl AYAL Lo (LS gl
i 9 oy sleesls wly ol 9SS
ey ool Ghled Geey i (e
Oy olpl bt

“f sy 9 p piiegle) p codlig
al>og, e ol Dlpass Jdow VAP
(098 90955 by 5l eoliiul Logjan;
o F ooled (oS igdshr0ess slaiegh
NeY-YF

COP Sy g D (GOgrs o w0y o
5 ol 6,5 JSS 5 b S axllae N TAY

Oy M1 Sletagyy

0



55

Ngled (gal (S5 g 00 4l &l posd g5l

-Coffman, D.K., 2009. Stream bank
Erosion Assessment in Non- Cohesive
Channels Using Erosion Pins and
Submerged Jet Testing, Dallas/Fort
Worth, Texas, A thesis approved by the
department of geology submitted to the
graduate faculty of Baylor University in
partial fulfillment of the requirements
for the degree of master of science, 67
p.
-Davidson, J., Hassanzadeh, J., Berzins,
R., Stocklin, D.F., Bashukooh, B.,
Turrin, B. and Pandamouz, A., 2004.
The geology of Damavand volcano,

Alborz  Mountains, northern Iran,
Geological Society of America Bulletin,
p. 16-29.

-Fenton, C.R., Webb, R.H. and Cerling,
T.E., 2006. Peak discharge of a
Pleistocene lava-dam outburst flood in
Grand  Canyon, Arizona, USA,
Quaternary Research, v. 65, p. 324-335.
-Hooke, J.M., 2008. Temporal
variations in fluvial processes on an
active meandering river over a 20-year
period. Geomorphology, v. 100, p. 3-13.
-Hicks, D.M., Gomez, B. and Trustrum,
N.A., 2000. Erosion thresholds and
suspended sediment vyields, Waipaoa
river basin, New Zealand, Water
Resources Research, v. 36(4), p. 1129-
1142.

-Hooke, JM., 2008. Temporal
variations in fluvial processes on an
active meandering river over a 20-year
period, Geomorphology, v. 100, p. 3-13.
-Labbe, J.M., Hadley, K.S., Schipper,
A.M., Leuven, R.S.E.W. and Gardiner,
C.P., 2011. Influence of bank materials,
bed sediment, and riparian vegetation
on channel form along a gravel-to-sand
transition reach of the Upper Tualatin

River, Oregon, USA. Geomorphology,
v. 125, p. 374-382.

-Micheli, E.R., Kirchner, J.W. and
Larsen, E.W., 2004. Quantifying the
effect of riparian forest versus
agricultural vegetation on river meander
migration rates, central Sacramento
river, California, USA. River Research
and Applications, v. 20, p. 537-548.
-Mirnejad, H., Hassanzadeh, J.,
Cousens, B.L. and Taylor, B.E., 2010,
Geochemical evidence for deep mantle
melting and lithospheric delamination
as the origin of the inland Damavand
volcanic rocks of northern Iran, Journal

of Volcanology and Geothermal
Research, v.198, p. 288-296.
-Micheli, E.R., Kirchner, JW. and

Larsen, E.W., 2004. Quantifying the
effect of riparian forest versus
agricultural vegetation on river meander
migration rates, central Sacramento
river, California, USA. River Research
and Applications, v. 20, p. 537-548.
-Pourkhorsandi, H. and salehzade, M.,
2016. Quantitative textural investigation
of trachy andesites of Damavand
volcano (N Iran): Insights into the
magmatic processes, Journal of African
Earth Sciences, v. 120, p. 238-247.
-Richard, G.A., Julien, P.Y. and Baird,
D.C., 2005. Statistical analysis of lateral
migration of the Rio Grande, New
Mexico, Geomorphology, v. 71, p. 139-
155.

-Richard, G.A., 2001. Quantification
and prediction of lateral channel
adjustments downstream from Cochiti
Dam, Rio Grande, NM. Dissertation in
partial fulfillment of the requirements
for the Degree of Doctor of Philosophy,
Colorado State University, Fort Collins,
Colorado, 229 p.

Oy Uil slesmgs

55



	majale 42-0-04
	majale 42-4

