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1. Simple Additive Weighting Model



VY limo; F (50 lowd FF 0,9 ¢ ormb sLdlyan sla yings AY

3 ) sl (535155 Sl sloygd 53 by sl ald] (523l 1ok L5 Al ol o 03,8 b |y S
IS gl oS 0ud a5 a5 )3 (65550 psS GaSe ) Olgieds dgpale (5B, S sl slaase
o=l = oz sl Bl e > (ABEly ds cnl 51k (Shy sl ddlaie (pl (W31 Sl Cn ke
- S0 ol Gl lacige) (i30S 392 b g Cand (ydgy iz Sl g Dol ol b el (655 0
oS JuS (WWVB) (lyoyr = 095595 5 Lo (sl JuS 51 VL &y 5l 9 68 il E w0 358 sojlo (i
5535 5 abl 3l dg2g Syl gtz )3 Sl o &8 395000 S 2l 99 b S o Byme gz 5l S0
(WA (3l Bl) w2505 (55550 ol 2 5, s
cienl Sloj dlus opl .l 9390 dilaio Sdgjems (50,90 > sddpbul Glyuis b alaly 5 oS leMbl
DA 4 w8 5l oS cpl Hldle Cwl SSgiem (5090 4 bgype cddlaie slaigw) 31 SIS iz &8 Wb e
= 9ek) 0312 (pwgee) YU &y (wsSl) 08 cml Ep ol @55 S (wgdll) )b oed Wil Jalid
i ol 31 JSite odos jobody  ulis St o0 1 48l (55 ls8 slacdpl g SHS (gimsh
ol 45 ps Sy S S, Ak S s b 25 6aiS g Lo urdgl b e B i S ol
¥ ol JSi8) titad athain Lol (slo JuS 5l 0g8 5opsb 3y a8 5 Lo jallil, L ccpplas LS4,
) L dlbab oy iy 5 Cliis 058 Slelis)l )3 g atlate ) 53 0 ¥V e gl L ddlate (galall o Sy

Do oo odalio Hlus)S (diSElbg e (goaelE > YVE

52‘2?'0"E 52'4?'0"E 53'0;0"E 52'2?’0'5 52°4?'0'E 53'9'0'5

35°40'0"N
35°40'0"N
35°40'0°'N
T
35°40'0"N

£
£ °
z o LS
Z2] S
g gs )
E LS & 8
& D
© "
]

/
(L At O by pia

P [

~_ /
\ /

-
R —— K O — — Km )
0255 10 15 20 036 12 18 24 [ ] oogmtme e
52°200°E 52°400"E 53°00°E 52°200°E 52°400°E 53'00°E

ol yordy 39 ks (SAil3g) (sadgn (g UbLu polic (D 839 abe (Ailidg) (sASsn (owlidNiw (st (a.F JSuo
(e Bbla (S5



AD e UL 500 S 59998 90935 Y9 )3 Chlw (oo LI

LS9, 9 dlge
L)) ly gl oyl sads (5850955 Slaadls (samlxa 13 €8> (YL jglaiod; gl nl
by g pio Ve SUSE 0,05 L (DEM) o 5y (o)) Jao | cciliio (sl i 1 (b logmajys slaclid
zlyiwl s ol sad edlaiwl ViVO e wlide 3 0s 8y olav)] slrasds sl p o £l o ol
2 adbis ols)] 055y Jao (Brluppejs lapasls Slusle ) edlitul ¢l bl (saias) 5 loanlyl (oS
gl gl s sy VB Tl gy olel 2 ol st 45y pgies L 5 ATCGIS3.2 J3dlp 5
YU s €85 b g (x4 ERDAS 9.1 Jljdlp 5y ailaia yio Vo 2li5y] a9y Jdo «(So5lofga sloadls
el (SoFglerge oo)lse gl 13 (a9 Jlews gy cpl &S )5 158 oalial 390
(SAW) (5259 03Low ggoome Jo jloolisul sliss 2 gy cnl 5> o3liial 3)90 (09, b iio &35 sy
Eslls @5 50 gl o wcl b 5 S Lol o de )3 (65550 slo ol )l gy sl 2 Jdo ol ol
3 Ubay ol 59 sl 0 (e oSl ($lgen CALB G oy 5 Gl S by (] (0 S S
e S (selsgas ciay ol )3 il e 98 e o3lizel aodly s plo (siluipbiocs sl s oy
ilaly 5| Jte cpl o sl dbasls calpd cymens 5| me 239 e (s I padls cimnl colpd g 5,8 oo oo
(WAD 31 Jole) cawl ois odlizl V (go,louis
n
A* = {Max. (Z Wi. nij)) (V gelad,
=1

]
C u; u;)_JwL.o A* 9 u...u))l.o do,\mu,ot.mo@ L;Lbé\:l).) : nlj ‘ua.>L.u k_§a u‘.:.wo.fb‘ w)..o W )‘.)ﬁ

(\Y"\’ c)y):u.o‘)
y9iwd b g ArcGIS3.2 )58l 5 3 03, Hlo 4 sdelcnddy (gamess SAW Juo , b sz 8,5 41,5 5| e

Do oo a3y QT T s &y doldl )d oS W oty r o S

oARgF sasl
A4S Sl (S D G 49> ) VY 4 dgjals (cailg) (sade> (s yiegdyge s aLE gamle
b 0ol Sl Sy S dabl )3 il 01 Ll (Vo) gdod gy (bl bagsiived) (ales
5 i lllaa 51 YY

abgo ) 2ile dbadg 5l Sy oS Cul s ol LS (SI) Wiy, Jgbo Jhal)S (el sabee
@S slades 5 4y plsS slacgw; oY (Sl lsijlo | 6By, i joe Jdoay cilate Jlod 3 Syae

1. Stream Order

2. Strahler

3. Natural Breaks

4. Stream Length-Gradient Index
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1. Mountain Front sinuosity Index

2. Hypsometric Integral Index

3. Ratio of valley floor width to valley height Index
4. Drainage Basin Asymmetry Index

5. Drainage Basin Shape Index
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1. Fault Density Index
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Extended Abstract

Introduction

Tectonic geomorphology is a relatively new and interdisciplinary field between structural
geology/tectonics and Earth surface processes. The most common goal of tectonic
geomorphology research is to use Quaternary landforms and stratigraphy to infer the nature,
patterns, rates, and history of near-surface tectonic processes. Tectonic geomorphology provides
a whole set of tools for deciphering the most recent activity on live structures (Keller and Pinter
2002; Pinter 1996). These tools kit is a quantitative measure of neotectonics landscapes giving
useful information about neotectonic activities. In this work, Geomorphologic indices include :
stream length-gradient index (SL), drainage basin asymmetry (Af), hypsometric integral (Hi),
ratio of valley-floor width to valley height (\Vf), index of drainage basin shape (Bs), and index
of mountain front sinuosity (Smf) . In this study fault density (Fd) index is investigated as one
of the most important geomorphologic indices. The study area is located between the southern

central Alborz and northern central Iran structural zone boundaries, two different tectonic
active zones which are an ideal location to test new model (SAW).

Methodology
In this research, in order to increase the accuracy of calculating geomorphological indices in

*E-mail: shayan@maodares.ac.ir Tel: 09124856467
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Habble Rud basin extract digital elevation model (DEM) by resolution and accuracy of 10
meters, from topographic maps at the scale of 1:25000 was used. Also, we used geologic maps
of Tehran and Semnan (1:250000), Garmsar and Damavand (1:100000), satellite imagery
include ASTER (2007), Landsat ETM (2002), TM (1988) and topographic maps (1:50000),
1:25000 shape files. The various indices were divided into three classes: form class one being
high activity to class three being low activity. We set geomorphic indices in a matrix table and
got values based on characteristics and field observations. The approach of this paper is a
guantitative method based on local characteristics concentrating to distinguish the role of
neotectonics on evaluation of quaternary landforms, so we used a simple additive weighting
model (SAW) to accumulate variables and they are ranked.

Results and Discussion

Some studies used a combination of two indexes (Smf and Vf) or Length gradient river to
provide semi-quantitative information of relative degree of active tectonics. EI Hamduni(2008)
studied Izbor River basin using 6 indices including : stream length-gradient index (SL),
drainage basin asymmetry (Af), hypsometric integral (Hi), ratio of valley-floor width to valley
height (\Vf), index of drainage basin shape (Bs) and index of mountain front sinuosity (Smf). He
divides them into four classes from relatively low to highest tectonic activity. Due to the
multitude variables, the technique in this study is a simple model (SAW) through GIS
technique.

In this method, Habble Rud basin was selected and divided into 22 sub basins, after
calculating and classification of 7 tectonic geomorphology indices, in first place, all indexes
were ranked and set in matrix table giving values to the index. Faults are one of the important
tectonics phenomena; therefore we calculate the fault density as an index in the model. The
classification used in this paper for each geomorphic index is calculated from EI Hamdouni's
method. Within the study area, about 1% (378 km?) belong to class 1 (very high relative tectonic
activity) as measured by SAW; 48.3% (1683.6km?) shows high relative tectonic activity as
measured by SAW (class 2); 37.4% (1300.9km?) moderate values of tectonic activity in terms of
SAW (class 3); and 3.4% (119.6km?) belong to the lowest values of relative tectonic activity
(class 4) based upon SAW. Thus, we can conclude that 1/3 of the study area is classified into
classes 2 or 1 of high to very high tectonic activity in terms of the apparent geomorphic
response.

Conclusion

The study area is located between the southern Alborz and Central Iran structural zones,
characterizing by active structural zone. Because of the lack of chronology of Quaternary units,
Vertical rates of active tectonics in southern Alborz are unknown. N-S shortening across central
Alborz has been evaluated to 5 =2mm/yr using GPS measurements (Vernant et al. 2004). The
Mosha fault as one of the most active faults in this region causes several earthquakes greater
than MS = 6.5 (Berberian and Yeats 2001). One of the greatest shocks (Ms~ 7.6) occurred in the
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Garmsar fault during the third century BC and in 743AD. Ashtari (2005) indicated a
concentration of earthquake activities located north of the Garmsar and Mosha faults. Finally,
the result of this method has been linked to seismic map showing concentration of seismic
activity around of Garmsar fault. The descriptions of tectonic landforms corresponded to the
classification of SAW of moderate to high tectonic activity very well. As an advantage of this
method relative to the IAT, those indices is adapted to the characteristics of the studied area.
Geomorphic indices of active tectonics are useful tools to analyze the influence of active
tectonics. These indices have the advantage of being calculated using GIS and remote sensing
packages over large areas as accurate tool to identify geomorphic anomalies related to active
tectonics. The SAW result showed that the most active part of Habble Rud is Garmsar fault.
Since the weighting in this model is based on natural characteristics, so it can be applied in
different areas with different characteristics.
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