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1-Introduction

Recognition of the geometry and morphology of a basin, especially a river morphometry and disequilibrium,
can help with the effective management and conservation of rivers. Authorities and planners involved in river
restoration projects focus on the hydro-geomorphological state of a short reach or aquatic habitats where the
deficits are most evident. The order matrix is an appropriate method of analysis for evaluating basin balance,
and fluvial dynamics and channel geometry are the products of influxes from the upstream catchment and local
geomorphological framework conditions. Over time, discharge, sediment transport, and regional topographic
conditions lead to specific channel patterns. A watershed is a geomorphologic unit suitable for managing natural
resources and achieving sustainable development. The drainage network is made of a series of streams and
rivers that guide and drain surface water flow. These spatial elements play an essential role in physiographic
studies, hydrology, erosion, and sedimentation in a catchment. Human interventions in riverine environments
always call for unintended side effects and potential long-term legacies that may cause new problems in the
upstream or downstream sections. Locally-implemented river restoration projects may also influence the
upstream and downstream fluvial processes and, thus, the morphology and geometry of river sections. The
drainage network pattern is one of the most prominent landforms on the earth's surface. However, the order and
distribution of hydrographic networks are different. This research aims to determine geological formations and
factors of equilibrium in the study area and analyze the relationship between the forms and pattern of the
drainage network in the Seymareh river basin using the order matrix model.

2- Material and methods

The Seymareh basin is located at 46° 35' 35" to 47° 31' 33" N and 33° 11' 57" to 33° 36' 19" E. To this aim,
vector data from 1:50000 topographic maps by the National Geography Organization of Iran, 1:100000 geologic
maps by Iran's Geological Survey, and a DEM of the region were imported into ArcGIS. According to the
Horton-Strahler method, streams were ranked, and a map of streams in the region was prepared. The basin was
evaluated in ArcGIS using the order matrix method. In this method, the network of channels in the basins is
classified according to the Strahler model, and then the drainage network is divided into three parts including
right, center, and left. The basin dividing line is the line in the drainage network with the largest category.
Continuing this stream, the mainline between the right and left sides of the basin divides the basin into two
parts. Eventually, streams are counted and recorded in a square array whose number of rows and columns equals
the largest category in the river basin. Data was derived from satellite imagery and a DEM of the study area. For
this purpose, vector data of the stream network were derived from the DEM of the study area; in Global
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Mapper, the Strahler classification was applied, and metadata graph lines were drawn. The drainage network
(category 1-5 streams) was drawn in Curvexpert and Grapher. After acquiring and storing satellite images,
images were georeferenced with high-precision in ArcGIS, and all existing streams in the images were aligned
and saved in the shapefile format.

3- Results and discussion

The results show that the number of waterways in the correct zone is much smaller than the left, and the number
of waterways on both sides is low. Also, the length ratio and the number of waterways on the right is lower than
on the left. The longest waterway and the most significant number of waterways on both sides of the main river
belong to first-order waterways. The Seymareh basin consists of 15 geological formations; the Gachsaran and
Asmari-Shahbazan Formations cover the most extensive areas, and the Ilam and Tale-Zang Formations are the
smallest. The Imam Hassan limestone Formation and alluvial sediments have the highest drainage density, and
the lowest density is observed in the Sarvak and Tale-Zang Formations. The drainage density for the whole
basin is 0.42 percent (0.33 percent on the right side and 0.44 percent on the left side). Also, the most substantial
length of the main river flows over alluvial sediments and the smallest on the Amiran Formation. The
waterways which have joined the main river in the correct zone have travelled a smaller distance and joined the
Seymareh river with a steeper slope (average slope of 25 degrees) than the left side (average slope of 19
degrees). Based on the model results, the Seymareh basin is active in terms of geomorphological developments,
showing irregularity and disequilibrium due to factors such as tectonics and geology at the basin level. The
hierarchical order in the basin was low, which shows tectonic activity in the basin. Finally, it was concluded that
the changes in the basin exhibit a form of disorder indicative of disequilibrium in the form of the drainage
network. The disequilibrium in the form of the drainage network is due to active tectonics in the basin.

4- Conclusion

The Order Matrix Model results show that the patterns of drainage networks are not similar on the left and right
sides; the number of streams on the left side is more than twice the number of streams on the right side,
indicating disequilibrium and inequality between the two sides. In general, in basins located in the Zagros
Mountains, such as the Seymareh basin, drainage networks have different patterns and forms due to the impact
of active tectonics and differences in tectonic status. Based on the model results, the irregularity of the drainage
network is reduced at higher orders. There is also a linear correlation between the number of waterways in
orders 1 to 5, indicating that the basin drainage network is downstream and that the outlet is evolving. However,
the correlation between the length of waterways in the right and left sections is low compared to the number of
waterways. Due to the different performance of geological formations, an undeveloped drainage pattern is seen
on the right side, which is almost parallel; on the left side, the pattern is tree-shaped. Also, the number of
waterways in formations such as alluvial sediments and Gachsaran sediments is higher than in other formations.
Resistant formations reduce the permeability and moisture of the soil, indicated by small vegetation cover. As a
result, erosional processes increase as runoff is generated, and sediment is taken up. Accumulation of sediment
changes the course of the river. The Imam Hassan hard limestone Formation, despite its small size, has the
highest drainage density due to its very low permeability.

References

Abbasi, A., 2007. Order Matrix Analysis of Stream Network in Geomorphology, Proceedings of the Second 21 Century
Geography Conference, Islamic Azad University of Najafabad. p. 593-584.

Asghari Saraskanrood, P., Zinnali, B., 2015. Investigation of the meander pattern of the Garmichai River in East Azarbaijan
province using geomorphology and fractal analysis. Geographical Researches Quarterly Journal 4 (119), 78-64.

Biswas, S.S., 2016. Analysis of GIS Based Morphometric Parameters and Hydrological Changes in Parbati River Basin,
Himachal Pradesh, India. Journal of Geography Natural Disasters 6(2), 1-8.

Elamizadeh, H., Abbasi, A.R., 2018. Geomorphic Analysis of Micro-Stream Order Matrix of Dry Lake of Urmia Lake.
Quantitative Geomorphological Research 6(4), 159-147.

Fatahi, M.E., Kamiab, S.A., 2018. Adaptation of the geomorphological properties of the Basin and the multifractal
characteristics of the Stream. Water Resources Research 19(5), 326-311.

283

QOB



Summer 2021, Vol 11 (2): 282-297 Adv. Appl. Geol. “\r“

Shahid Chamran U

Plint, A.G., Krawetz, J.R., Buckley, R.A., Vannelli, K.M., Walaszczyk, I., 2017. Tectonic, eustatic and climatic controls on
marginal-marine sedimentation across a flexural depocentre: Paddy Member of Peace River Formation (Late
Albian), Western Canada Foreland Basin. The Depositional Record 4(1), 4-58.

Sepehr, A., Khosravi, A., Abdollahzadeh, Z., 2016. Fractal behavior and its relationship with hydromorphometric
characteristics of the northern slope catchments. Hydrogeomorphology 9, 1-20.

Soltani, S.H., Ghahroodi Tali, M.H., Sadogh, H.H., 2019. Application of Remote Sensing and Fractal Mathematical Model
to Investigation of the Behavior and Changes of Geomorphological Landscapes of Aras River. Quantitative
Geomorphology Research 7(4), 92-72.

Yang, H., Shi, C.H., 2017. The Fractal Characteristics of Drainage Networks and Erosion Evolution Stagesof Ten
Kongduis in the Upper Reaches of the Yellow River, ChinaSource. Journal of Resources and Ecology 8(2), 165-173.

Yu, F., Serena C., Kyungrock, P., Gavan, M.G., Suresh, P., Rao, C., Montanari, A., Jawitz, J.W., 2018. Globally Universal
Fractal Pattern of Human Settlements in River Networks. American Geophysical Union, p. 1-20.

HOW TO CITE THIS ARTICLE:

Mohamadkhani, Z., Elmizadeh, H., Batvandi, Z., 2021. Application of Order Matrix Model to
+ equilibrium analysis for the streams and geological formations in Seymare Basin. Adv. Appl. Geol.
+ 11(2), 282-297.

DOI: 10.22055/AAG.2020.32511.2091
url: https://aag.scu.ac.ir/article_15866.html?lang=en




N

¥ ooyleds VY 0,90 VFee ol R S W)
Vel

bl o W jlw g anl wl Jole Judzxi yo Order Matrix Jue s p,ls

0 youtd b 92>
SlEdemo iy

Ol pin ppiin > (20 (58 5 pple ol Lo (rd olio ouSiiild
* 00 jole Igan

Ol rtin )P ppin)Z (2byo (98 5 pale ol i o (xnl mlio 0uSCil

Swigh b
Ol e o (20 (338 5 pale oS> Cg e 5 Slatd] aulails

JF9YF/PY il g, VPN I/ F sl o s b
* elmizadeh@kmsu.ac.ir

S eeaam—
oSz

S oslsan o BlS (bay 5 maldl ((s3005)000 (SSSS (oolidia; 097 (bl sloymite 5 loyially 3B v g 0T Sbgy Ty albwlya; asll aSs
5 09903 gy |y G0y, GladSid salii g gz )0 4 WS e adye Iy b, S Order MatriX «uss .wi,ls )13 Jg26 g pais (220 0 65 psd ok
9 Laalpl &h (80l 5 lop B o JOUS gy Baa L gl (nl 0 S oo Jelod g )] (o5 Djg0 4 dagl o3l Sl Jiss | ladnl p 4503 ( Saazey
- s At YNV Lo conadd (lolsale slas 3 oolial b Liagly sl ale e 45 ceslonds solind OFder Matrix Jos 5l cyams ads> slaoils
el 350 5 1o ATCGIS10.5 1581 o5 a4 5 il Ay sloanl ] SodSd 5 50 caalllas 3,50 dilaio DEM 5 31 So155 cloais o lis
ol y Caons 10 c omlids e (slodijlo glis o ,Shae s 4088 co Hlid |y Adg Caoms 90,0 Jolil g (1,6 Order Matrix Joo gl .axé 3 )18
il 550 o Sy a (s S o @y asll G5 s (0 85 (Jlo o el 8,5 USS slge Loy g bl S 2S5 55801 S
ooz 49> )3 1B S Cuaglie (3955 JlaSy 9 (SHHST Cundg Mdlioe (SHeSS lacilad oaipsLis 45 009 oS 49> )0 (ol el ol (rizeen
Sloanb g 0y o (Sinlon pac 5 ol o 255 5 00d ;25T oy (b FGVob cel i 5 5 005 dibaie o ;3 ool 5 5l b ol ol Jale
ol 03505 Sl Ass>

Joler Order MatrixX o e ilo «SCoigiST co poew 4il50g, 1(sebels” olals

doddio
g ey on ikl (Ko g ot Cugr S lyie 4 Laanl ] 5 bs)lgenl Woo (SugSs laanlp Gle bl <ub,
8 s b b by g et 2 ceiie lagSl A sy oo i 4 05 g8y a3l ez Sl b glaan T
S33ls5s0 bl 5 ormb Jelss 5| B sl Jolsb & Sy 5 SIIssess (Sislyien Jols o okt Sl Lol
Blate BT .oues o pois sazme Jolbes 4 (ydunn; sl 1y 095 yin ,» (Burbank and Anderson, 2012) ol Jasxe con;
Lol (20 oz 5l aleog, (55l58,50 Sl yeaie (e Sloezmn al » 55 sleaSid jl goue sladd 5w Gle
R S 2 lple ) vszs (Jsb e 5 el o) o5 LD A e psle )0 Aoy, slaasll (Guiues; i
Sisdstrge Joall nSe Sy & Latie dayaie onl 5l plaS ass> Jobss o,lys sgaz slaaiil a4 g o5g0i <SS laanl ] asis
Jolss oams lis bailog, e 0l daler  WSaie alsog, 2 slaalpl laSis gileJoe slas )5 5l (S 0gd o e
S o s ploy Jsb po g jsb 4 a5 (Jolss s sloaal T 5u yimme; Jobss pogde Julos g (SaiSTy (oS iy yus
Gl 4 &5 (> 0 el oo Sl (g b g (20 50 SLleg Cardy ol @lp ea3ls plite @ T 5 Cdel &5 cl o>
Salus il igd e Obles 8] 5 sogas it b Sllugs 5 S5 e bl Torsr JolSS ¢ ol b oy, ( S b daanl ]
6‘;: ‘) 4.3[505) o ‘51.,...‘9 Lglibw &9..5 9 u_))J.S ‘J.oLa aS 9 UM.)LMJ)B Lglbjju O JQL}U 9 J}w‘so oolarw! MP uAAJLMJ)s
5 b ol S nlple S 0 S SOl 4 e wedee oS | Gy gl genieo LSS olge Cueglia
Zhou etal., 2017) ceulgs slailsog, pmmms o Sl cj> .(Jafarzadeh Khatibani, 2016)

YAD



Y oo,lad ) oy N e bl

a

Wb yiy GO (olid (e )

S ool g e o Jols g LSS g, Sl shaie 4
laailsog, ilwil 5 imeln 5 ads> lawijls 5 leaalyl
(Carke, 2015; Hosseinzadeh et al., <ol sus axslis
Gyl Cgz alEsg, o sloyiel l asllas ol by 2016)
Al 003 @Y Glokis Cueal I e azie Cupoe s
20 N85t Gle el b ololis ailssg, 5l colis opl saesy
lasiile Condy (o) p Sua b agh cnl 900! 5l Sl adg>
sloarlpl aSs 58l 5 bapyd oy L3l el 5 (lidins;
el o0y ookl Order Matrix Joo 5l o s ails-0g, adg>
S S e aye |y Ghyy S ated)l (SaSS e 4 Jas ol
ShTm 3 00903 swyp ) Slalg) sleaSid (ol ez
Jeds g 1)) (oS O yg0 4 gyl ojlail ) Jaue | aanl ] aSs

A

axjllao 040 adlino

5 4235 YO g ax 0 8 L8l as coguse (0 00w adg>
Y 5 Jlods 2,0 4l YV g 4830 VY g a0 YV U 4l YO
asb 19 5 akBo Y7 5 az 0 YY U agli QY g addo V) g a> o
Olownds a3 5l adg> cpl () JSKE) Conl ooy @8l 3,5 Jsb
S plgie 4 g 485 518 3l g i) Bl 90 (e (ol
ol ogei SIS K0S Gl pliwl 9o ol aeds onuyy
Sl d.>)y w...‘a.c g‘.i‘b) W LS’L"A L}MJL: 0 y—ow) 45505)
ol soses cad 5 (Brd opiz - 8 Jled W o oS
ail olelasl o oldlse 5l g Wil cor 4 Jld
0,55 e o513 095 it e G g olpl O oy
Jsb g oo eglS VA aalllas 590 dibain ol o)l 1,3
Ls\.dLo.n.du.uG) clfd,{é )l MLI‘SA )...491.»5 \YY L_J..cl 4.;[9.'&5)
yu)JoliouSMwa&.)oonP
Ely gy sl ($yd cgiz 50 (e ST el oally 0055
u).c uy} ) 055)....5 uLCLﬂJ)l )l UT Lsc).‘) LngbLmJ.M: 9 S
e oy b (gog0e Sygo a3y Jlod jo 0gSiny lelas | 4
Lns (sloogS aid; g oo 3oxbo 0yomm ailsog, 4 a> o
o0l JSi5 (Byh oo -8 Jlod (IS g, b ads adi e
2589 4 adlaie )3 00025 5 plate Slo sl g LB s
Graisle 1) ass Coluwe (pyiion ol (pl H 09d g0 8L
355 4 plex ol slebal o oliled —ilew] il
shls dihie glepgol uizmen (¥ JSK&) dilesls olais
bgio job 4 (SWk Gliee 5 4z, VY aVle slos (50ke
oyorw oyl ddg> 335 13 4 azgi b abbise e 07
o alisee blis j0 asg> cpl mldl (w515 sloesS 4l oy 4o
Jlods anils o8l gunai b b 5l aS g6k 4y oy glae
Cand pl o 5 0Bl by gl g Of (lyls ads> 8
el @151 g o dons Lyl o

YAS

Sty G (@ 00 o) pote OlXEegh Sl sk 059l

2Bl oo lailog; sloaSed ool g 08 bl (o) 2 Coz (29
5 el o ploxl aanl T 4t 5931 (9, p g0l ladlas 4
Asghari Sraskanrood and « g e o iegs ool akex
Zeinali (2015), Sepehr et al. (2016), Karami et al.
Soltani and 4 (2018), Fatahi and Kamiab (2018)
mhw 0 ouimes g oylal  Partners  (2019)
Sowpamilk (2014), Gupta and Mesa (2014), k>

Rozo et al. (2014), Tunas et al. (2016), Kabanov
and Gouwy (2017), Plint et al. (2017), Yang and
Shi (2017), Kycl et al. (2017), Ortega-Becerril et
al. (2018), Yu et al. (2018), Mixner (2019), Avsin
ol e eleiegy Gao et al. (2020) , et al. (2019)

L (v-\Y) Shokoohi 5 Azizian ale> 5 cailesls plosl akal,
2 Ol adg> ladnlyl (oS USE wlin] 5 p8 )y
DEM Jsbos olal alS b oS axi8 )5 ams o055k 098l
law o cime (2l Y g ) ad) ;0 oy 403, ,o slaanlpl slows
L (Y-)0) Bahrami sse o oS iS5 o515 5 oS
aSed g el aede g SG8)0e935 SlaaSll 5l eolinl
P38 il S8 Az g gy ) 051 el Adge 0o i5a;
5SS &S oy il iz Sl Cou SLlS daanl ] asis
-l ) eslanal b (Y41 9) Biswas . jls )13 asg> Sapss
s Sl albog; ade> (Sujels aes Dlid (s egd)ge sla
oIl (S5Sey Al )8 Jeod ol (LA S g o)z )
Clewiils w50 cow adsl Jole jo abe> slaanl pl slass
5 Elmizadeh col a3 )13 Soesien culld § o
oyl 4zl Jlod sloanl T aSis Julos L (Y+1A) Abbasi
o8 et Joo 4 a8 F ams lojlsale pglar 5l eslanal L
wdlie 055 n @b Gy et 420 5 Somleo l Laaal ]
Laaal ] sy o3 5 Slyeds ;5 0liS (yal (R Sliges; 8L
L (YY) olea 5 Mohammadi pozes S o Ll
Jolos 4 JBS18 a5 SGyesdyse slagasly 5l eolinl
o e el Aoy culidine) slavile spdy Comles
Wil i Wile ez e ol lis badl w8l
el o soe slaasli b 58T e sbodnl pT LSE5 &) jonie
5 lyially b o 5 T (b (g abanlyts Lo aal )l aSis
5 el (S5l o (SEPST i) (97 (Al sl i
A U575 5 eesd e )0 5805 08 il o lpen (olS ilg
S aSes ol JolSs (s ceen 4 «(Piri et al., 2014) s )ls
5 ek sloan] b sl o &S eog sazn 5 (2 oy
9 e el Sdeaddy 5 SoweelisS Sy slweygs (b (Sl
diog Ll cpl o (Bartolini, 2012) wgs o oS s
Jolse b ol alyy g (o205 a4 lizl Sy g o Sz
Seie )l S Gloie ay glod S jsb ay  Slusl g rb 135,50



a

Y oo,led V) oy8 NFe e bl By @2 Wl e S ol
46°40'0"E 46°50'0"E 47°0'0"E 47°10'0"E 47°20'0"E 47°30'0"E
Zz i . =z
o caspian sea =°
21 (- B
12} - | &
L] v o«
z z
° o
31 2
2 g
z z
° o
7 R
2 3
z z
e °
4 =
2 =
z 0— — 5(i(m z
o | =3
£ 2
S 46°400"E 46°50'0"E 47°0'0"E 47°10'0"E 47°20'0"E 47°300"E &
A_tJUa.a .5)94 005m ‘5.:‘[:..9‘).0 u.»..x.ﬁ}‘c—\ Ji»:
Fig. 1. Geographical location of the study area.
46°40'0"E 47°0'0"E 47°30'0"E
Alluvial
Gachsaran
Asmari
Aghajari
4% Amiran
Ilam
2 » Telezang
5 Sarvak
Pabdeh
= Garou
o Gurpi
g ) Fault =
11 River N
o
N
)
o™
w
0 5 10 20 30 40
[ e e
46°40'0"E 47°0°0"E 47°30'0"E

Asdlas 8,50 00gae owlidyue )y aldi -V SO
Fig. 2. Geological map of the study area.

Do |y Slyisn 1y 5, slaabls Jol5 4 Sl slai
4295 kg )5 el JUI izl b Lo Jsb sloJUI @ (25
O (Jlaie dlael SaS" w1 oyl ady (S e Cownl 45, @
Sl 3 Jols e balgy o ln s cnl 4 o9
Order Matrix oo 5l asdlas 5,90 (so3g9a5e (slaanl

YAY

L b9y 9 dlge
L oanl ol aSis slo Sy (o5 Julod 5 4520 4550 Sl
asdlas jo a8 gl a4 jo o)l bl )| ailbog, sonad; porie
39 JU oS5 Jdos 5 4555 g a3 sla Sy
Al s e e Sy o bkt lgie a4 bl (238 L



Y oo,lad ) oy N e bl

a

Wb yiy GO (olid (e )

Mgbulﬁiww)o‘mwwwjegbuyg
Order  Jus @mls wsde pomdd w2 5 35,0 ool (250
4 oaal p] G 4, laml aSaileas Jol> & g0 opl 4 Matrix
w5 sly g 90 4 90 o 4 ) aits ali e len
Gyl k8 gy wilaad S 5 Jolaar by o, ;o 5 (h)leds
o [7 1 5 [6 01 [EF] L] [rox] D] shoalys i
Cud dgdbioe oS8 VL 03, lagl 05 b oas Slaas,
[N ks als o5 alyen o5 cal 55 & o3 595
Vsl 55 [N-LN-1] wlis 5 og vals o plp ades
Coly Cooms 2 i ple YU slacend i opl 4 08,5 e
og7s WAL Blak adg> o e 4 Gl Seend g 49>
slaiael jo oS cwl S8 pl 4 ca g cwly 4 abs s
Consd ipostianly ddg> (639,9 bl Syb 4 ST ol ailsoy)
Cawd g (Jaaz YL jo Slasin) dog> Cusly G digy «al
Cyeze (Jgoz by 0 Slatin) dds> o Ceow Ay o
pladl daaisle gour Hlas 5l adlaie Coonl 4y ax g5l dnlol ;o 040 o
Geess Sloaasls | ollasdl (a5 2505 615 Slskns
aogr oz g ey Ay laaile o (SRS s Jlog]
5 o, dihic cloaijls (10,5 Lasde l dx Ayo,S
3 osy slaalT g 5L 0,90 slajzally daanlpl as; jobocron
Jsb xSl 5 oo, (slile Jsb daes, slass &y508 e
5 95,5 oo ey 3 dmlze CUIVEEXPEIT |l381a 5 5l oolicwl b
Conns sload ) Slasd 5 o0ls aloxil T ololys 1y g0y slo o
Coond 50 G Ceows ladnlpl g Jolos YL isw ol
Jelos 5 41575 590 Loosls bt Caleg 53 9 oad G5l b

RETK

) eswliwwsd 5,955y slaosls Liwly cpl jo .l ol oolasul
ghoe slog s 2lLdhaz Glojle Vil e v (S Seg claadds
SlLazST 5 bt loslos Vi) e e e s ool e sloaiss
Arc GIS10.5 |33l ¢ 5 lae o ailaio DEM 4 j0i5 Some
sl il — cogiysn sy S| SaSore b s oad olyslp
9 addllas 050 ddlaie gloanlpl Al aids 5 oudgaised,
Ll & e sbbasls af Slad aled piemes ol )5 o5
4035 oo aSlil Jol 4, sl U (e 4 g B oo Jate
B30 e Jol a4y aLS plgre a4 JUI pa slal Koo o)l
ady axls Sy igd Jate ;500 Sy sl 4, a3l 90 o5 0
sy als 95 jo Jlasl Jore 10 Sjso (99,5 o0 oS5 090
"0 wawg S1ahali Bl Coow 4 g Sbml (egs 45, JUS (g
a3l azl 0 g 05 Jhale ;500 pgo 4, JUS 4 el o a5 aly
Gl S a5 Jyge 50 lse 2y ez b e 5 pg 4,
4y 0 ¥ gp web 3)ly pgs 4, JUT o 4 sl 4,
3979 Jizl (nl G 09 oes Jol> pgo ) laasly sun
5 oy pow b pgd 4, a3ls S 4 gl 4, JUS S a8 ol
ezl o ad; Gl ks wsy Jlail abais o as; bl e
@las; b oog) a3l 90 a5 398 0 Bol> Glej yo kb oy sla
2 ol 4Ll sus 4 el S5 50 Wign K0S 4
Elamizadeh and ) sab o 1)lo 1) a5, o0 5V0 iSa) ade>
(Abbasi, 2018
saall b, o 5 Order MatriX Joo oleslbxe cy>
g Cowly Coond g0 4y Jlalllas oogasne dbs> i ba> g Lol
5 o 4y ol sleaslpl oSl g (7 JS0) 0l el o
b aslal jo ol aculoe il By 4 abgipe sl Sle

w2 g Cewly Ao 90 A ASge i g (g0, Jow -V IS
Fig. 3. Diagram model showing the stream order into two right and left zones.

YAA



Y oo,lad ) oy N e bl

a

Wb yiy GO (olid (e )

WWldwgn O B Y loos, 4 a5 cly dos ) o0, slaaal ] slows
sJ..:‘Ms.u R4 AJGOS) Ggwgd ) as ‘51: [=3) LQLQ@‘J)T O
S o 00 A (o Al cpl il Joles g o)ls s92g (g0l ; B
Wldingy 004 o Cwows ,0 45 (S 00, slaanlpl 15 g
Coly Ao )0 dlwgn o2 4 S5 03, slaanlpl g 5l i
)JYlJ 6[.&0&) L dwgn S5 00, LsLﬁsd&:ljJ—‘ ‘u—")-‘ OB)LC ..\.a...ubb.a
o Ay 90 50 Wyl WS pa b jd g Conly (saw 90
Forp > anl T sloss qeugd oo Suo5 03, (p 3T 4 aS ol
03, oyl A el om0 a5 S5 4, anlpl slows jo il
Slaws QJ‘ = dous BL 6]5 ‘A)ld.,.w};.: R g 00 4.@‘;:" ¥ wl)
- Sy5bar 0,10 3534 5 ase> slaanl ] aSis LLs )| o Jolasl
OXigus oo bl ailg, 4 4T asg> S )0 anlpl 5 Ysb a5
ags ;0 ¥ oo, anlpl @ as ol o o A 50 dw 03, anlyl

D0 JSa) asb co St MalS lasls Juad 4o

46°40'0"E

S5 oolatwl b adg> Jolas sy g ololis glewl, jo

5 o> g Culy laiso 5l S e slaesls Order Matrix
Sod addi g wid)S 18 Slon 0y9e gl e slanisle
olaws Ly ol 5o (F USE) 000, w5 Sidgy digo 6“"“-“")%1
Jsaz) yo (Strahler) Jisal (g, 5l ooliil b asg> slaaal
Coly aigy sloaalpl slows s Billae .ol 0o ols olis ()
Caon 90 50 anlpl Blass g Wbl oo ads> i e 5l S (LS
(7 Jgo2) @ls by eizmen aijls (Jo55 o g Seni
3 S ol slaws aile po coul) G (o banl ] Job s
Ot (e 5 anpl Gl Vs il S
gV ad; gleanl il |, Lol wilsog, Canws 90 po 40 anlpl olass
G e Algy 50 5 ¥ aS, ey a0 aalpl Jgb o ieS
Sleaal ol aSlis s o 5l solainl L ailesls a5 F 4, aal il
il (Kl 5 Job laws slaoolsl,s caalllas 5,50 ddlaie
O 3 F & slodgozx) 10 g odnlcawoas oyl o5, al p laaal ]
Slaws (¥ Jgoz) ool s 4 slooslol 3w asgr L .ol al))
slaal ] 5 dlwgn ead Cul) Cam jo a5 (SS 00, slaaal

..\.MJLaLsn YA ).1|)) = UMJU)Qs 4.&3‘).\" Y m)j]‘sn J..)..\J l) 50 od)
47°39'0"E

33°200°N

stream order
order 1
~~\_ order 2
\_ order 3
N\, order 4
# s order 5

@ Output point

33°20'0"N

46°40°0"E

47°30'0"E

il s,y 4 0 yapes 403, a5 (slaanl ] 4K e, ¥ S

10 yosw ddg> Lngd.a:I)J slaws -3 Jg..\?
Table 1. Number of stream in the Seymare basin.

Fig. 4. Classification of the the Strahler stream order Seymare river basin.

NL;:?E:%M Order 5 Order 4 Order 3 Order 2 Order 1 Orders
86 1 1 3 15 66 Right streams
217 1 2 7 41 166 Left streams
300 1 2 10 55 282 Seymare basin
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Table 2. The length of the stream in the Seymare basin in kilometers.

Number of Order 5 Order 4 Order 3 Order 2 Order 1 Orders
stream
258 24 54 45 68.73 144.18 Right streams
706 24 67 132 183.58 367.87 Left streams
988 24 67 133 252 512 Seymare basin
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Table 3. Matrix of the number of categories of right, center and left the stream in the Seymare basin.

Order 1 2 3 4 5
1 78+32 17 5 6 6
2 40 4+16 3 4 4
3 31 19 2+2 1 0
4 15 3 4 0+2 0
5 2 3 1 0 1

(ot Jad D g Ly Juad @) e aigy 40 aw o3, anlpl -0 S
Fig. 5. Stream three order on the left zone (a: Spring and b: Summer).
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Table 4. Total length of right, center and left stream of the study area in kilometers.

Order 1 2 3 4 5
1 60.01+13.93 33.96 13.03 17.1 20.08
2 97.44 13.21+45.87 16.99 17.68 | 20.85
3 88.75 77.61 45+1.86 0.25 0
4 44.58 23.31 81.34 0+65 0
5 5.17 36.79 4,98 0 24
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Table 5. Average length of right, center and left stream in the study area in kilometers.

Order 1 2 3 4 5
1 1.87+1.63 1.99 2.6 2.85 3.34
2 2.43 3.3+2.86 5.66 4.42 5.21
3 2.86 4.08 22.99+0.93 0.25 0
4 2.97 7.77 20.33 0+32.5 0
5 2.58 12.26 4,98 0 24
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Table 6. Relationship between drainage density and geological formations of the Seymare basin.

Length | Main streams | Drainage Length of Area Facies Formation
% length (km) density | streams (km) | (km)
71 92.16 0.82 375 456 Quaternary secﬁments Alluvial
(Sand, gravel, silt, clay)
- - 0.31 54 169 shale and limestone Asmari
14.3 17.2 0.24 112 460 | Limestone and dolomite Asmari-
Shahbazan
04 0.65 14 7 5 Conglomerate, sandstone Amiran
and shale
- - - - 0.04 Limestone llam
_ _ 0.47 16.07 34 Limestone and shale llam-Surgah
0.9 1.05 0.69 60 86 Limestone and shale Pabdeh
1.1 1.36 0.6 0.6 1 Lime neritic Telezang
- - - 29 185 Lime clay Sarvak
Marble and calcareous Aghajari
2.3 2.55 0.46 2.8 6 sandstone
- - 0.93 15 16 Limestone Lime of Imam
Hassan
10 11.66 0.47 288 gog | Redmarls, gypsum and Gachsaran
anhydrite
- - 0.27 4 16.32 Limestone and shale Garou
- - 0.73 24.16 33 limestone and marl Gurpi
100 127 - 988 2083 Total
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Fig. 6. Area of the basin’s formations in km?.

b (Sten banl ul laoslol 3 le (ulul ol 5 (Y JSC5)
$lie ol (Sor uizmen a3l L8, (+/999A) YL
Ol yedd K9, 9 (A JS2) (/APFY) anlllas 340 dilain slaanl

Yo Siwed 51 anl ] slihs g anlpl slow & Cas asg>
(A JS5) Eenl 3,55 (+/22TD)

yay

EpeRY daanl oSTy 50 Joles pope Jodoo (ol dslol jo
g Conly aig g0 0 8 ,5L sla el b (s loges 59Ty g
Sl 5Kl g 1510 wlass glaoslal 3 (B, aS ouys )5 pladl

03l 45|)| @A Jj.\:>) 3O 0 yoss ddg> eliseo 6L®oa) LgLQ:Ub‘JJ

g Sanly slaanlul slows glaeslsl b Jloges alal ) opl jo ol

23,5 oy CUNVEEXpErt ljles i ,0 0 BV slaoo,



a

Y oyl 1) o0 N Fe e bl ortar e S el T 22,
(Uit

55k 5o 50 Oleidl Canns g aalpl sloas -V Jgo
Table 7. Number of stream and bifurcation ratios in each formation.

Bifurcation | Total | Order | Order | Order | Order | Order Formation
Ratio (BR) 5 4 3 2 1
4.89 281 2 3 43 83 150 Gachsaran
1.79 55 - - 12 12 31 Asmari
1.42 357 17 25 65 71 179 Alluvial
2.4 130 3 15 21 37 54 Asmari-
Shahbazan
1 1 - - - - 1 Telezang
1.33 9 - - 3 2 4 Amiran
7 74 - - 2 24 48 Gurpi
2.23 42 - - - 13 29 Lime of
Imam Hassan
414 36 - - - 7 29 Ilam-Surgah
2.81 99 - 3 13 38 45 Pabdeh
9.66 32 - - - 3 29 Sarvak
0.625 6 4 - - 1 1 Aghajari
4 5 - - - 1 4 Garou
_ _ _ _ _ - - llam
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Table 8. Total length of stream and drainage density in each formation in kilometers.

drainage total | Order | Order | Order | Order Order 1 Formation
density 5 4 3 2
0.47 288 0.8 2 40 75 170 Gachsaran
0.31 54 - - 12 9 33 Asmari
0.82 375 20 44 50 98 164 Alluvial
0.24 112 1 18 19 32 42.18 Asmari-
Shahbazan
0.6 0.6 - - - - 0.6 Telezang
1.4 7 - - 4 2 0.6 Amiran
0.73 24.16 - - 0.16 10 14 Gurpi
0.93 15 - - - 3.35 | 11.25 | Lime of Imam
Hassan
0.47 16.07 - - - 0.69 | 15.34 Ilam-Surgah
0.69 60 - 2 9 19 30 Pabdeh
0.15 29 - - - 3.34 26 Sarvak
0.46 2.8 2 - - 044 | 0.33 Aghajari
0.27 4 - - - 0.31 3.36 Garou
_ _ _ - _ - - llam
988 24 66 134 253 511 Total
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Table 9. Number, sum and average length of right, center and left Stream in kilometers
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Fig. 7. Arrangement of the number of stream in the Seymare basin.
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Fig. 8. Arrangement of the length of stream in the Seymare basin.
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Order | Number of | Number of Length of Length of | Average length of | Average length
right streams left right streams | left streams right of left
streams streams streams
1 66 166 144,18 367.8 2.18 2.21
2 15 41 68.73 183.58 4.58 4.47
3 3 7 45 132 15 14
4 1 2 54 65 54 32.5
S 1 1 24 24 24 24
] -
\4‘\0—
£ o™
% S
: o]
=

3
R B %
Slllllllllll 1

Right Streams

10 yogw duSg> dLm A.Qlﬂ—l Lgl)‘l).b u,j.tb.c u“‘)—‘ -1 JS....:

Fig. 9. Arrangement of average stream length in the Seymare basin.
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