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Geological map of Jajrood drainage basin(central Alborz)
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B,ﬁ‘lsc:” At! Ar? AF Af-50 | ClassAf
1 98.74 78.74 79.74 29.74 1
2 81.71 32.98 40.36 -9.64 2
3 53.98 31.15 57.7 77 2
4 38.59 20.94 54.27 4.27 3
5 72.77 37.21 51.13 113 3
6 17 4.68 275 225 1
7 37.54 23.24 61.91 11.91 2
8 18.63 15.25 81.82 31.82 1
9 59.27 3153 53.2 3.2 3
10 67.04 44,84 66.89 16.89 1
11 48.6 23.36 48.08 1.92 3
12 10751 | 86.14 80.13 30.13 1
13 11158 | 4153 3722 | -12.78 2
14 81.37 29.23 3592 | -14.08 2
15 36.9 15.39 41.72 8.28 2
16 10761 | 8001 74.35 24.35 1
17 26593 | 112.67 | 4237 763 2
18 81 58.67 72.42 22.42 1
19 37.04 13.78 3721 | -12.79 2
20 28.99 10.44 3601 | -13.99 2
21 46.19 225 48.71 1129 3
22 76.27 46.11 60.46 10.46 2
23 180.14 74.6 41.41 -8.59 3
24 120.7 42.08 3487 | -1513 1
25 17046 | 88.85 52.12 212 3
26 103.69 218 2102 | -28.98 1
27 44.14 1831 41.47 853 2
28 99.69 56.29 56.46 6.46 3
29 55.45 28.3 51.03 1.03 3

" Total area of the watershed
2 Area of downstream right
3 Class 1: (A65 or Ar<35), Class2: (35<As<43 or 57<Ar<65), Class3: (43<A<57)
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Basin No Hi Class' | Basin No Hi Class
1 0.41 2 16 0.42 2
2 0.42 2 17 0.3 3
3 0.4 2 18 0.34 3
4 0.44 2 19 0.51 1
5 0.45 2 20 0.29 3
6 0.35 3 21 0.42 2
7 0.42 2 22 0.38 3
8 0.36 3 23 0.32 3
9 0.31 3 24 0.24 3
10 0.33 3 25 0.41 2
11 0.3 3 26 0.24 3
12 0.41 2 27 0.27 3
13 04 2 28 041 2
14 0.34 3 29 0.48 2
15 0.37 3
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Z Z

Legend
=t Thrust fault
=—_ Strick- slip fault

-
= Anticline

= Syncline

z| = ci z
) i 54 =
-%_ Hi Class _:%
% | &
| : Sharifabad L

|3 " Q 5 10 20 30 40

51°30'0"E 5290'0"E

" Class 1: Hi > 0.5, Class 2: 0.4<Hi<0.5, Class3: Hi<0.4 (El Hamdouni et al.2008)

A



'(SMf) L ss Sliay o5 9 @ p5Ls -0-V-F

OVA-F JSE) (Yo oV JL VAVYT 0l S g Jb) Sl oo Ciy ya5 ) & j90 40 el o]
Smf =Lmf/Ls O-¥ alasly)
ool QLS ez dimginn b o3 5 gy Soned 1S

alpsS 5 GlesS o w50 GlnsS agex Jobo iLmf

idlbigs QlndsS ager pefiae Jobo (LS

5 WogS aials ;o ol yd ol b g (o slaglyz 0 )Slee (o alal, Siltd g8ls 0 (a3Ls
e o a5 Wyl Jiled (3loiee) sl sl (Sloine glaanl ) 8b (S
il 5 s laan b 4 S yo wiley Jb JuS 550 g1 rhats e 5 Blo JliasS
ez S alpls 1o (Ratel 5 (o pdae) petims yud IS0 4 (liansS ager o5 Wigd oo sl
slaan b ol ad GByia b g collad hals b ol o Sl szl 5 a3 (5999890 slylo Jlad
QAT S AV ols St 5 JU) siales oo S5 (omgiom S35)58550 bml & £9,0 (il B

(Yoo Jb) axieas (Smi~ 1) puiitons L Jd SawlWL b LU, o  SliwnsS age>

(VW) sl Sl e D SigisSs Jlad @ sblis jo liwdsS ages o5 5 gy Cands —)A-F IS5

"_Mountain front sinuosity
2_Bull and McFadden, 1997

AY



A ey sl Shag SM asls 00,51 cusay jslate a4 pliwssS Sliny o oy ool sl
O GSen 5 319) 0525 oo 518

Sy el S by plissS Gli (ud on - Al

0gS  Sliy olaal o LS Gl il - o

ol S 50 SLSL i - @

(DEM) (elis )| (o093, Joo 5l oy lysuinl Tipdg; ailos i 9 (B Sg95 slagimia pu, b
Sl Ol slojlsale pslal SIS a4 (riizren § 2ldlae Dbl i 5l e 5 50 adlaie
adllas 5,90 4l o e S Slin WV sl el cpl (V- US0) ols e |y laasS

ol a8 518 )0 0590

51°3(l)'0"E 5200.'0"E
z z
> >
3 B
<o )
A A
z z
> =
= =
o s
) n
o )

Considered mountain ftronts i — 2L 2 i
L) T
51°30'0"E 52°0'0"E

Sl dalais ;5 (55,5 508 bglas) olidsS ez o5 5 g S Sel e Y+ -F S

L_Wells.et.al,1988
2_Hill Shade

AY



(SNl (l 3 D ol (B lrrn 00 Ay (LS (pl O-F alal) bavgs anlore 5l iy -
(Yoo A Ggae ) ailb g0 SMF >15) Y 05, g (LI<SMF<L5)Y o5, (SMF<11) 1\ o,
Slllas 0 28 0 SMF azlis polae  coled ailoads ools Lis 0-F Jgaz 10 0als (6,5 03lul gl
ailaie )3 a5 Wil e ol ;L o ol gl 2 5 et 2 lcn; clled ¥ 5 ) (slies,
wlp® g am n Slin S IS 5008 Slag pale g ol Sl lag s Sllle

&‘oMM.L:...o)oMMLJ).aJ sl gling JSid Cogo g 0ol Gl Cguy g il 3 slag s

‘:“LXJUQA aghie o @lﬁ;;sl 69-153 30 HlawdsS g 9= dlore —0-F Jgo

SmfNo | Basin No Smf Class Smf’
1 26 1.08 1
2 25-26 1.08 1
3 27 1.06 1
4 23 1.06 1
5 22 1.12 2
6 13 1.06 1
7 13 1.05 1
8 14-18 1.05 1
9 17 1.04 1
10 9-10 1.08 1
11 12 1.05 1
12 12 1.04 1
13 15 1.12 2
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'- Class 1: Smf<I.1, Class 2: 1.1<Smf<1.5, Class3: Smf>1.5 (El Hamdouni et al.2008)
2- Ratio of valley floor width to valley height
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Cross Basin Class .
section No | No Vi VF Lithology of the valley floor
1 26 1.63 3 Andesitic- dacitic rocks, tuffs
2 23 0.56 2 Thick- bedded tuff,tuffaceous shale
3 22 1.17 3 Thick- bedded tuff tuffaceous shale
4 13 0.68 2 Thick- bedded tuff tuffaceous shale
5 14 0.71 2 Thick- bedded tuff,tuffaceous shale
6 18 0.71 2 Thick- bedded tuff,tuffaceous shale
7 10 0.7 2 Thick- bedded tuff,tuffaceous shale
8 12 0.46 1 Liminated calcareous mudston, shale, tuff
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3 1.6 3 18 35 2
4 2 3 19 4.1 1
5 1 3 20 1.3 3
6 1.4 3 21 2.1 3
7 3 2 22 2.3 3
8 1.1 3 23 2.3 3
9 2.5 3 24 1.8 3
10 2.1 3 25 2.5 3
11 4 1 26 1.5 3
12 1.2 3 27 3 2
13 2.2 3 28 3.5 2
14 2.1 3 29 3.1 2
15 2.3 3

S Loy y sl as Lo s Guali glagng, -Y-F
o s g il slayiell g5 o] izl ogmi 5 (Bl glaJas dilr aen b5l 5 (o)
- Joe sl gilin sloolE s 53,5 o D! Lo sladids §uils sl conlin Joa dag] 51 S0
SlJoe ailr aan b5l 5 (o) 00l QLG slajlae 4 azgi b aS o )ls 09>y Al slo
Gl gl cslie Jae dagl 51 S 5o 2do 5 calizee sl il )y (59, bl slizl o9 g (Rl
Sty iy Gl ol mls SeS a idy (nl )0 005 oo Sl Jlre sloasds
@ by gloadlie Ll 4y 35 2l aldog, Glaads ) gauaslsl o 500 sloaid ags &
Sldlas jo a5 (lat) Jled coluipe) by Jow lal o aojlop o slome) lacdled

29y Rl vl g lasg> 5y Cullad w595 Al g b 1) 00 0 48,5 IS 0 Sl



w5) s(SAW) ool Gmdu)s aasL du..> LSLQLS)A_?W le.mua.sﬁ) )‘ B w‘ o 43‘)‘
&9 sloais agd slp (AHP) 5l alids Ll 3g, 9 (TOPSIS) Jloasl a5 @ caless

Al i8S 0,00 P IS LN | FY-

(lat) o Jbd coli oy (5l —)-Y-F

) Bl yidn,; sasls (s b ol oLl sl (Gl Sldllae Sl o
50 dupd e &l adlate SOy Blene ) Cudlad s (goes, SO o] cuS 5 L g dwloe
a0 3l o SleMbl 48 5] Canas Cg y0 (VF 4 SMF) ol g0 w5 5 5l (soanie Slalllas
O )Bo2 5 Tolow VAVY (018 S 5 JU) el 0uls ool o yliwa sS ap S lu o) Cudled
sl axls oo, o polie (WSl 5l eolaiwl b ((S/N) alayl) 51 i Jled colisipny (V0 oY
ol opl a5l e slaccIled ol oy gl sl oo Cans lrasg>  aled o By e
o lis 0yl (1.0 1at<1.5)  oond Clspuny V 00 el ol 2395 sSloipny 00, ¥ jo
clls ko (152 Tat<2.0) oL b aslas cpl ¥V oo, sl YU jlas SBloiye) cudled
Culled (2.0< Tat<2.5) polae U cond Cluipe) ozl ¥ oo, el YU cod S5l o)
Qa2 o Gl |y o e CSloipe; cdlad (2.5 Tat) polio L F 0o 5 hawgin S5lupue;
el 52 Bl (s sl 005 331 gl 1 3 sl o (T oA ol e 5 gD
g Wy VY (e Voo A ( Fade JIAVAY (6,55 1y92man) wilos )y s5lu iy codled
(Y VF ) e

ol )3 (S50 AP LS ol g 2l wlbsg) U it bune) b))l sl asdllas cal 5o
Wby, (Job obolF 5l WIo e b adls ol 0o )5 el 03, ¥ s a3l 12 5 dlors ddlaie
S o GlmdsS (Sl 09 (il SISl (ASR) adg> () pae @ilsoy, p g

0l e SN akal, sl oolaiwl . oiSe ) dbg> S asld go,0 S glas )l as0,0 i o0

9



ool 5 Jad clusins polie gaises) 5l an Coled o 5 sl Cusdy oo Jlad CS s
P50 S35l oz ad e Gl (Gl b s @5 4k (Ve A) (Sgae
VeAV) ao o YV ogas (g, onl aiy addl 4y axei L (YO-F ) ol ags Arc GIS )34l
lat ozl 51V 00, 10 g dms oo lid [ Vb c3loipsy codled Sldllas o 5 5l (a0 0 ioglsS
alsog, 4o hawgio Sloney Cudled LY 00 (rope50slS YYOD) do o A dgu> 05,5 |13
o> ls gaies, 5o ol g YU e s loinwy Codled i 4 aS T 5 ) 0o, Ll 092>

51°3(l)'0"E 52°0:0"E
& N z
e | S
= >
o o
v N4
o) o
S
Tehran
f.A

Legend

m—de Thrust fault

—=—_ Strick- slip fault

SN

= Anticline

== Syncline
z| ® Cciy Z
S | Iat Class >
2 - 2
A E o
) - 3 Sharifabad <

[ ) 5 10 20 30 40
4 Kilometers
1 1
51°30'0"E 52°0'0"E

adllas )50 ddlaio ;o lat ooy 4 bases e Codlad mlaw a8 4l -YO-F S

ay



axJlas Sy90 dalaioe o ‘5...5.») 4.»49} ya o Iat U’“"ﬁ) wLw‘ » G‘}wa"’) u.JLvﬁ 03,9 )JJLQA -A-¥ Jsd}

Basin A Class | Class | Class | Class | Class | Class | Class | Value | Class
No (Km?) | of Smf | of Vf | of SL | of Hi | of Af | of Bs | of S | of lat | Tof
1 98.73 - - 2 2 1 3 1 1.8 2
2 81.71 - - 2 2 2 3 1 2 3
3 53.98 - - 1 2 2 3 1 1.8 2
4 38.59 - - 1 2 3 3 1 2 3
5 72.77 - - 2 2 3 3 1 2.2 3
6 17.00 - - 2 3 1 3 1 2 3
7 37.54 - - 1 2 2 2 1 1.6 2
8 18.63 - - 1 3 1 3 1 1.8 2
9 59.26 2 - 1 3 3 3 1 2.17 3
10 67.04 1 2 1 3 1 3 1 1.71 2
11 48.59 - - 1 3 3 1 1 1.8 2
12 107.51 1 1 2 2 1 3 1 1.57 2
13 111.58 1 2 2 2 2 3 1 1.86 2
14 81.37 1 2 2 3 2 3 1 2 3
15 36.90 2 - 2 3 2 3 1 2.17 3
16 107.62 - - 1 2 1 3 1 1.6 2
17 266.53 1 - 2 3 2 3 1 2.17 3
18 81.00 1 2 2 3 1 3 2 1.86 2
19 37.05 - - 3 1 2 1 1 1.6 2
20 28.98 - - 3 3 2 3 1 2.4 3
21 46.18 - - 3 2 3 3 1 2.4 3
22 76.26 2 3 2 2 2 3 2 2.14 3
23 180.15 1 2 3 3 2 3 2 2.29 3
24 121.36 - - 3 3 1 3 1 2.2 3
25 170.61 1 - 2 2 3 3 2 2.16 3
26 106.33 1 3 3 3 1 3 2 2.29 3
27 44.14 1 - 3 3 2 2 2 2.17 3
28 101.08 - - 3 2 3 2 2 2.4 3
29 56.70 - - 3 2 3 2 2 2.4 3

I, Class 1: 1.0<Iat<1.5, Class 2: 1.5<[at<2.0, Class3: 2.0< [at<2.5, Class4: 2.5< Iat (El Hamdouni et al.2008)
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1 -Compensatory methods

2 - Non Compensatory methods

3 - Trade - off

4- Dominance

5- Maximi

6 - Maximax

7 -Disjunctive satisfying

8 -Conjunctive satisfying

9 -Elimination

10- Lexicography

11 -Semi order lexicography

12- Permutation

13 - Simple Additive Weighting (SAW)

14 - Compromise programming

15 - Technique for order preference bye similarity to ideal solution (TOPSIS)
16 - Elimination choice translating reality (ELECTRE)
17 - Analytical Hierarchy process (AHP)

18 - Analytical Network process (ANP)
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- Extremely

2- Very strongly preferred
3. Strongly preferred
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5- Equally preferred

6 Local Priority

- Overall Priority
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4 0.034 16 19 0.034 15
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10 0.039 7 25 0.029 23
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13 0.034 13 28 0.024 28
14 0.034 12 29 0.022 29
15 0.031 19
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1 0.1740 2 16 0.1665 4
2 0.1409 14 17 0.1331 19
3 0.1338 18 18 0.1585 6
4 0.1309 22 19 0.1487 10
5 0.1225 29 20 0.1316 21
6 0.1595 5 21 0.1227 28
7 0.1515 8 22 0.1323 20
8 0.1735 3 23 0.1369 15
9 0.1247 26 24 0.1288 23
10 0.1535 7 25 0.1366 17
11 0.1456 11 26 0.1503 9
12 0.1798 1 27 0.1280 24
13 0.1453 12 28 0.1268 25
14 0.1451 13 29 0.1244 27
15 0.1367 16
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Basins RIS O.f per S* S Ci
Basin
1 2 0.015 0.034 0.695
2 17 0.029 0.016 0.358
3 22 0.030 0.014 0.320
4 23 0.032 0.014 0.304
5 28 0.037 0.012 0.254
6 6 0.019 0.027 0.575
7 8 0.020 0.025 0.550
8 3 0.017 0.036 0.675
9 29 0.036 0.011 0.236
10 7 0.020 0.025 0.551
11 10 0.026 0.023 0.469
12 1 0.012 0.039 0.762
13 9 0.023 0.021 0.479
14 11 0.023 0.020 0.464
15 16 0.028 0.016 0.362
16 4 0.016 0.029 0.633
17 19 0.029 0.014 0.338
18 5 0.016 0.028 0.627
19 12 0.025 0.022 0.461
20 21 0.030 0.014 0.321
21 27 0.037 0.013 0.262
22 18 0.029 0.016 0.356
23 14 0.029 0.018 0.387
24 15 0.028 0.017 0.379
25 20 0.029 0.015 0.337
26 13 0.028 0.022 0.445
27 25 0.031 0.013 0.294
28 24 0.033 0.014 0.298
29 26 0.037 0.014 0.275
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Abstract

Active regions are some parts of earth’s crust with high tectonic activities in upper
Holocene and Pleistocene and will be prone to danger in future too. Geomorphological
indexes are useful tools for rapid assessment of tectonic activity in a broad area.
Accordingly, 7 morphometric indexes including mountain front sinuosity index (Smf),
river sinuosity index (S) stream length gradient index (SL), hypsometric integral index
(Hi), ratio of valley floor width to valley height index (\Vf), asymmetry drainage index
(Af) and Drainage basin shape (BS) were used in this research to study tectonic activity
of Jajrud river located in southern edge of central Alborz. Active tectonic index (lat) was
calculated which based on that Jajrud river basin was categorized in 2 class with high
activity (47 % of area) and 3 class with moderate activity (53% of area) and 2 and 4
classes didn’t exist in this region. High activity classes are more coincident with Mosha
fault in northern parts of this region. Multi-criteria decision making methods of AHP,
SAW and TOPSIS were used to prioritize sub-basins based on tectonic activity.
According AHP, sub-basin of 1 and 8 (corresponding to Mosha fault and Tochal syncline)
and based on TOPSIS and SAW methods, sub-basin of 12 (corresponding to the junction
of Mosha and north of Tehran fault) have highest level of activity.

Key words: Jajrud river, morphometric indexes, Active tectonic, Mosha fault
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