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g sana Sl Wamy s ArCGIS el dassl 53 iy puaill Ay 3 (e OIS 435 ) JSI (Lu) 4l

-: (Horton1945; Strahler 1964 ) 4xs¥! duzaly )l A8l Gy 5k (e 435 ) IS J) shaY)

)3 (Lu=L1+L2...+Ln

L8N Jglaa Jsha L2¢ oY1 A yall Jglan Jsha L1ed glaall Jsh g saaadillu el cojmy
(Ali-etal., 2024) 5,aY 4l Jsh Jiay Ln Gl

Ary )yl Laae AL A ol dilaie ol s 4y jie g8y sall cBlacll o ja) any g Al Uit 50 8
5(3.3)35(2.3) «(1.3) sl iy s (1) Galall 6 A LS il culS 4y ial sl
4l Jsh gea (121225.3) 4l sk &l Al pall dihaia pal sal Jshl (B4 )omsall a2 (4 .3)
O 45l &5 5all & (BL) osall slase o (184046.5) LW
dihie Gl el G JsbY) 3Ll a2 (190901.3 ) 4wl 4l Jsha &l 4(116726.02)
(sl e a (54889.3) 5 & (99460.4 U sk (B3 <B2)ual sa¥l el Lty ¢ dsl )
Ll shal 5 2 jeill iyl dlaef cailie 4(72290.7) 5 (2153741.4 ) il e L3 58 Jsha iy
Ll e (BA)s(BL) olbasall OIS éses &) (6 -5 )owbe Al dihia Gl sl o
«s e (1551)5 ((1775) sl e adlael ¢ sana ali (5.3 -2 .3') JSEY) ¢ Al
ALl solae of a3l sl e 2 (3414326.25 ¢ 3883675.62) el shi & sans gl
AN el (i) pe gl g s sladl  liadl W jlue g eV aaadl 8 4 G0 Y
Aol (e B3 B2 Calsa¥) Ll ¢ ddle 4dlaiy jlasi¥) AL 3hlie (eua (5 a8 Ll e
OS5 M5l e s e (324) 5(652) walael g sane dlic (4.3 -3 .3) JSIY) ¢ Ausslal)
Gy b ealiall s sl (Rl il g ca (1803099.28 ¢ 1392368.27) Lol skl & sane
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laxe W ST JSBL Gasall ol ey oal) (858 a sl g yse @l ) s laal)
Aahaiall (je 48 yal) cileall 8 (i sall wilie 48 Y « B4 sal) 4ih dalia W ST Y15kl
sl sladly 5 jania 40 ¥ ozl V) Jals 3y anall il g andll sy u el @il

Al all dalaie (e 380 jadl aal HY) ol daddiall g ddead) ozl V) yie )

Al G ) oy LY e 21 3090

%) -3 4 el A el 5 3
ER o514 3] 2 1O
1775 1] 519 77| 337 | 1336 | B1
652 1] 6| 26| 120| 499 | B2
324 1| 4] 13| 64| 242 B3
1551 1|5[19| 70| 276 | 1180 | B4

( ArcGIS- morphometric toolbox)ztxs (SRTM-DEM ) clily A aais¥l : jaaal)

(DaL) Ayl i Gueany L g¥) JIghal 22 3058

‘ 4eal) A5 all S
/) shl & sana
a sl
6 4 3 2 1
38836765 127551 | 54638.2 | 313270 424316 | 934532 | 2029368 | Bl
1393316 134709 52277.4 | 144089 | 321247 | 740046 B2
810325 52210.7 | 39745.6 | 141078 | 185210 | 384856 B3
3414859 149397 | 74436.9 | 201297 | 403853 | 801381 | 1783960 | B4

( ArcGIS- morphometric toolbox)zbtixs (SRTM-DEM ) @ity o Adic¥l : juadl)
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Bifurcation Ratio and mean bifurcation ratio (Rbm &l Ja gia g 4 -
(Rb)
Y il aad 82855l sae Wil e (Strahler, 1957) Liia sle cua caniil) L o s
A glsandl iy Sl OIS e il ooy alias od Lgli Al Al 8 sl )l aae
5ok Ao Ao 4 il Gl sa Yl (A ol duns il (8 ¢ DALY Ca ka5 A laall
Aakaiall (i e e e J5 i Amitiall o) (e (Sall e 5 S A 3 A sl ) iy oS3
oAV G G 8all 138w Jealall il Gl cs3li ) siia g Ao sl e a3 )
OS5 R a0 bl jall Ll | ) s o3l (5 sl g oa slgual) ) glaill ) 3 gay Ay el
) sa S Contil) i) il 2 51 55 3] (sl gl (3l (3o ST bl (3halidl L Aglle
AV el 35k e il A (ld (S (Mahala, 2020) (5 52) o= 4o
-: (Schumm, 1956)

B) 3 (Rb = Nu/Nu+1

Lot 0 A0 8 bl gl sae Nu+Le Led )y 8 adl 5l lea) a3l Nue el 2usi Rb
a3 4y gal) Gl s G ol i ad Jial) dDle ST g8 canil) A a8 Jass gie Ll
ABLaiall () 2D (3-5) Om zsltile Wle g camdill dalal) dpl) (e 483 g ULE Y

—:( Strahler, 1957) 4a¥) Ualadll Cron an 3l Jass gie pasil g Lalih g b ol aa

N1 N2 Nu-1

e
......................... (34)Rbm = NZII\\I]?'—M

u—-1

380 5 5N2 ¢ dsY) A yall 28155 N1 el s Jas gia Ry b)) Alalaall yauidiy g

O nil s il (Joy et al., 2023) il yal) JS & 28155l slael N ASEDN 45 5l

o8 il i p i jf e AN (3 .3) s (3.25-6 ) e Al pall dihais (gl al i

cuilat () e Leaetil Giany a8 i ) 35 e Alaiall (al el o 4 e 3 ea

Gan gl el ol )l b (B4 B2 «Bl) Al dihie () aY Al jaal) Al

o 5 p2e (B3) Gasall (e rSall ey 5uS s g sy ol 8 3 a5l Bl iy 3
LSl HLSaYL
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(6) Al s oniti Bansi ey (B2 ) pasall ela el a5 500 58 ) sall sl A e
oasall sla Lty S jill 3aee A gl gaa oo ey 568 dsa ) I Al 11 Ay yedll 4 O
2) dabuas (al 21 sreal sed dagl N AN 4 (p ((3.25) caly candii das JiG (B3)
=L 3 a5 e a5 e D 2935 e Sl Canndill) dauas i) 136182 25732
Lo sla i) Lo Jas gl o e Lal | Laolae ) A8 6 Candy Lae Wil ¢85 5L et A
a5 il e (4.14 « 4.24) 44l (B4 <B1) (hasall 44bi (4.78) 2alldl5 (B2) Lass
s A2 Aa ) sl 6 13635 ((3.99) 8 5 pill Bl (B3) msall ela s ddle Log
cpls e 5Kl Y1 AT e Addaidl sdiay Baae dua gl sia ) g A ) Aalaie jal gal
e Canil) A 5 4yl il e

A ) dlhaia ) gal Gl G anddl) dpsd 13,3 g

Lu -

o) A >

B2) A
a gl T |

1:2 2:3 3:4 4:5 5:6

1B 3.96 4.38 4.05 3.8 5 4.24
2B 4.16 4.62 4.33 6 4.78
3B 3.78 4.92 3.25 4 3.99
4B 4.28 3.94 3.68 3.8 5 4.14

.( ArcGIS- morphometric toolbox)zbt»9 (SRTM-DEM ) <liby Ao sdel : jiaa
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Geometrics Parameters gal sadll 484 g dalwal) gailadli 2 2 .3

Gy ali )l iy L € 3 € daal Al jall dddate (il saY KA aileadd) Al j0 sl
AL Ca gl (ea iy gaaall Aanh dhua o) geall Fuill Lgie ciilaiall palall ailiadlly
3 ) Al pall dikaie (ol saY A (ailiadd) Al 50 i i )Y eUardl Ao 55 e Dluad
Y sl e 4
Area basin (A) and perimeter (P) uasall aaa s dals -

anan A0 la el Jsha e L o Sy ) slaall ana Ao AV i gal) dalie 2
dalie (abe ol lia o 4 Al <y (Shekhar et al.2023 ) sl Jaly iy puaill
Jiay Lo Lgia s 4y peal) iyl 3aly 30 ala 35l 3l dalial) <l Lgia Al ol dihie (yal ol
(B1) sasall sla SV (i palls 43 jlae 3Ll ) obyall (38331 5ST de jus 535 panall Aaluall
3316.9 )(B2)s (B4)sasall 4l 2 oS (3820.15 ) by duss dalie LSU
2 88( 723 4 Yl (B3) pasall cuilS jaal) dalual) cld il sal 5 ¢ i) e (1459.7
leailad 8duliall sanall g il s dn ol all dial) ) Gial sa ) Aabisa 3 il 2 gay 3
dalaiay Jasal) oo lad) aall g al sa ) G Le Jaaldll aa) ggd 4y 5eill (oal ) Jayas
5 s ol Saiasa 5113 530n (IS 1) Lah im gl IS () pal) (e Al DS (a5 (a5l
oal Y 5 st sall Jidadll i cls (Ahmad etal. 2023)gasall s3as Hal J<G o
Suasall gl oS (1388.79) Alame ity claims (ial a1 ST (BL) Lasad) o Ayl dslai
L8 (171.75) Ao &l @il jraly (B3) Gl ela Lo o V5l e (B2) 5(B4)
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A Al ddlata () gaY AUCEY g Aablall Jailadl) 14 .3 Jgia

w2l ey

B4 B3 B2 B1
3316.9 | 723 4| 1459.7 | 3820.1 (2 &S) Lasall dalus
3358.49 | 730.28 | 1492.66 | 3880.93 (CeS) L sall o dalus
352.36 | 171.75 | 327.04 | 388.79 (:S) Gasal lama
121.23 | 55.08 | 98.52| 116.73 (2S) sassl sk
188.16 | 74 41| 153.74| 190.9 (pS) (i g3l N Jsha
052 | 0.42 0.47 0.49 Aol A
0.23| 0.24 0.15 0.28 Jsall Jalae
443 | 411 6.78 3.57 JS3N Jalas duns
941 | 4.26 4.46 9.83 el Iaaal
181.3| 73.27| 110.8| 197.4 dalusall go Jshall d8dle
348 | 3.23 5.32 2.8 05S) Jalas
2736 | 13.34| 1468| 32.72 ol e b gie
44| 1.89 1.99 457 iy ol g
1.74 1.8 2.43 1.79 ALaladl) Jalas
034 031 0.17 0.32 R E
054 | 056 0.43 0.59 Aty A

ArcGIS- morphometric toolbox) @tixs (SRTM-DEM ) clily o saic¥l : juadl)
Basin Length (Lb) cassll Jsh -

)5 (5 edl) umall A (e Lol Slxial il e asall S5k (Schumm, 1956 ) 22
( Shekhar et al. 2021) aa) 5 olails hasd) liiha Jao e ading ¢ (g ol ainad il das
dsbl (B4 ) sasall lSe Al ol ddlaie (il sal gl cle ol lia ) Al all ey
()omsal 4l ¢ 55(190.90 ) stV sl Jsba @i oS (1121.23 ) alsh &l (al )
Yl sk Ul (B2 ) o sall dliciall sl J81 (5 A (il sa¥) cialy L oS (116.73 )B1
25 (54 .89 )&k ¥ sk () 2 B8 (B3 ) paasall Jadi ¢ oS(199.47

Fitness ratio (Rf) 4&Usall duusi -
Lne Jsha A d ) slall Jsha 4 Ll (Melton 1957 ) s djUadll daus (o s
-:(Lohar et al., 2020) 45V duzaly )l ABall (3 sk e Leuld (Say 5 o sall

5)3 e (Rf = Lc/P



ual gl ng\_u.u]\ odd il ¢ yia gl LgP cé.ﬁ\}]\ LJJLLC ¢aill dus R ¢d8Mall juudiy g
el ial s A 2 3 sl e Aitlnall B 35 ¢ (0.52- 0.42 ok ¢ ) i
Caalaial :\.L).\Ja GEYENP

Form Factor (Ff) Js&d) Jalaa -

Jsh e o G sal) dalue o 431 e D) Jalaw 5 JSAN Jelaa Horton1932 <o e
Jil Ll JSal Jale & 585 o cany o (3lalie 84 jgil) (yzal sa DU (383101 505 Ly ¢ gl
53l 5 ST 85,05 BN alaly (g5l pasall O () SN Jalad e ) Aadl) i 3) .78 (e
Jshl Baal g5 5 Al (30 8 Laldal) agy (KGN J shae (s (A 0V sl i ety byl
AV el (e Horton 1932w JSill dales z1_aiud 23 5 Bangar et al .2022)

2l Gela ge sl dsh @ e 2L Pecs puall 805 (e Aaliall A ¢ AN dalas Ffidua
ol sal B 3 L aa ) agliiie and <l Ll Ayl dahie ol aY (5 sie s sall Jilail
CilSs (B2 ) pasall Wi« (0.23)(B4 )5 (0.24 )¢ (B3) 5(0.28) ( Bl)wed 4
Y3 55 all) Galiaal ) i i) aes 8 1302 5¢ (0.15) il (S2Y) (A 4 i gall dad
<ld A ohall ISl ) Jad sede gl JSi) Jalas dagd (e Al all didaie gial gl Slaidl e
bl Gloall sbe Jsaay dlSal ) Jshall laaluialy aai ooy 831 558 & (alidaY)
c ol sV ol oyl g Al ApaS 3 wal 3l Y (g2 138 5 al sa ) cume () de sy

Shape Factor Ratio (Sf) JS&ll Jataa dpui -

OsSE 13 5 AN alablie ) b guite i gall Joha o e Bash g JSE Jalae A uls
(Strahler, ) : 4V dpaly ) A8 55k oo Leal jaind & (JSE dales pe G Al
1964

......................... (3.7)Sf = Lb2 /A = 1/Ff

JA JalaaFf Culfi ] (m gall dalin g sann A (o sall J sha ol b2 ¢ JSE Jalaa 2o S
aatl) e cindy 3¢ dail) 038 (ald 8 A ol dilaie ol s (5 sia b ) sall Jalaill il cngls
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Aandll palias] o 325 (3.57 ) (B2) i sall Aunisiall dpdll L « (6.7 8) ( B2) wasal
skl (SN e 4 81 e VS el i 5 o ilall JSEN (e (i gadl ool 81 e Jay

Relative perimeter (Rp) cill Jsaal -

(Schumm1956; Lohar et al., 2020) Aotas Cres 4 il (Say g 4y sl Laal 52y

............................ (3.8)R, = A/P

8 Al Al Ak Gl gal il (i sl JanaP i sall dabis g sane Ac il IR,
Jil (B3) Lasall slalain ¢ dawi el 25(9.83) (BL) uasad fuma il 3) ¢ sl Lghasna
28 (4.26 ) ©aly 2l

Length Area Relation (Lar)ialuall ga Jghll 43 -
(Hack 1957,Beg et al.2023), : ¥ Aliaall Gy sk (e Aalusally Jshall 283 71 jaial o

9)3 (Lar = 1.4 x A%

Bl uasall aill of culS ¢ a gall dalie A dlalaall cali 1.4 dalually J gl 483 |ar
(73.27) (B3 )uasall adll i 5 ¢(197.41()

Rotundity coefficient (R ¢),s<a! Jalaa -

Ay Aabeall 8ok e 4l (pmsall JSG ) Gapedll AplSal ) il 1
-:(Zavoianu 1985, Strahler 1964)

a0 (e i pall A g 8 13) Apaly U Alsbaall Bkl a2 gl Jsha Le ) sSill JalasRe
JSG (8 (1.27) ) 4t a3 13 Ll o pila ands 5 Ly 5l SISE 13 ) K g all (i sl
Sob paal o Lo AV 15 (N0 On plll Gilias 13 Lad cauall ) iy (sl
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o sall adll ol caly dd )l dilaie al sl el s (Bangar et al |, 2022)
2wt Al ) At yml gl qen (583 g5 (5.32) (B2 ) wiasall sl el 5 (2.80) (B1)
Ll J<all e

(Wb)(Mean Basin Width ) casall pa e Jaw gia

(Beg et ; Horton ,1932) 4 L 5 4y )1l Alslaall 3 5k o p35all 130 dad Gl (S
al.2023

A1)3 e (Wb = A/Lb

cae b gie dafd 8 Al dilaie (al sl @il gaall Jsb Lbe pasall dalue A
(13.34) ( B3) i sal ez ol Ao 30 a8 (32,72 ) ( BL)ossall sl «ml s2Y)

(Drainage Texture) (Dt) <y alll g -

Dsaall Lo Capeall g ading Lin sl s ga sal) (8 dagall paaliall aal o juall o aay
il Gand ) o eall g i (1950 «asan) G ¢l sal) 4aaS g il 3508 5 Lol
(8) (oS! 1an o2 ((8-6) peli ¢(6-4) Joms sia ¢(4-2) (b33 ¢(2) e Bl 22 (24 cAdlide
S dima jaa ol Aaglie sl e el ol el sl (S (Bangar et al ,2022 )
ezl AUKe HUaal) 4paS Lgia Jal 5o 320 o 4 yeil) il D i juall grans dainy 3) dacs
b (Jaya et al., 2024) sl sh ) sesanll 5 shill Jal o5 zad il 508 4y ) g1 530 ¢ Ll
ey ((B3) vasall s 3 ¢ Aol dihie Gl sal Cojea g Led ool Allal) L
oasallela lane gl L8al) ) siiall Gaa (lady gl allé (1.99) B2 (=sall5 (1.89)
Al Ao giall ) saall e (laly a5 (4.57)(BL) s=sall5(4.40 ) (B4)

Compactness coefficient (Cc) dhulail) Jalza -
(1945 Csiosn) ABSal Aabuoall (i Led 5533 Jama ) 4y sl Gial 2 ¥) Jams A o
¢ ST olaall Claaniindd Allaiad g J8 JSB ) jads pdisel) 138 4 Gmlias] | jaaiadl o adiad
« ('Shekhar et al.2023 ) saiusall LSl 5 5 tuall (3 S Chmia ) 5l e Y1 ol Laiy

- AVl (3 e e Al (S
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_ r
A2)3 e (Cc=0282x =

L e e Al il Y Sl e A1Y3 (243 1,79 ) (e il

Circularity ratio (Rc) siad) dsui -

Jaina (i Ll 5 yila Aalion ) (om sall 3K Aabisal) e Al Ll e 5 Ity dans (o jas
el Jo shad aUaif pae ) 5 (Liea) (ol S Al 2 ) 55 (Joy et al., 2023) L=sal
ol aY) Sluas ) jalie 8 g obiall Jga s Sima s ilall JSaN e (oal saV1 alaiyl 5 olaall
dasi i ) cacanll jlad Lema 3o 30 Al 3 il (il a1 a5y e AV (aal ) lef aag
o_pall A (e Diad i sall Jsh s daliall pailiaddl 4 o piall (i ) pailiadsy il
—:(Miller, 1953) AV dabeall s 35300l Jaze Clusial 255 (Jaya et al., 2024)

A3) 3 (Rc = 4Ar/P?

:\A.L.mua\};“zgt_mu]\ Hﬁ):\.du L)A};M Z\AL\»AA ¢ ua‘,;j\}::\;.a peﬁ‘)‘ﬁu‘}” dAMRC
(4 4) O] (0.17 -0.31) e wsl cilSa (5 0l JSEN e oal sa¥) alail ) il

Elongation Ratio (Re) Auxiad) dwud -

aall ) ) dihie dalie (e Lgd ) 5 5all ki Ao Lol e Alaiul) Ao (i e
5 (0.6 -0.1) O 7w Aaiu¥) dus o) (Schumm1956) = sall skl adly)
0585 Lanil) 838 s ) s (Lohar et al., 2020)4aliall 5 A o sall Jol sl drasd 5 A gany
A0 Fpzaly 1 B Cuan ) 13 2 Al oy o plas) J81 5 Y sha g Allaiaad ST goa) YY)
-:(Schumm, 1956)

............................. (3.14)Re = 1.129 x VA /L,
Aabaiall b Gl a1 At e AY5 (0.59- 0.43) oo e lé ) ) Al ) dikaia
Drainage Texture Analysis ual gad sl gailadl) 3.2 .3
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Al S0l Ledals )Y @llde 5 08 el Al jall didaia (ial sy dpnul) (ailiadll Jilas oy
paibadl) dul ) ai ¢ oY) elhaal) ¢ g5 LALAN Gailiadlls ) saall S iy da sl gl
- S sadll e (5.3) s by e dlaie Vs 5 sa ) sall Lebilad y Laul)
Drainage Density (Dd)<i_all 48Us -

Ol AalSeY Ll ) Ll 85 43S ¢ (556l G gadl Jals Gl sl aeliiy o 8 (e
A8l LN (g laall JlaaY) Jshall Capeall AU i cdpmplall alaall Jilady adand)
o pall AU sa0 o oy paill al a1 5 508 Adiad ¢ ym gal) Aalua (e 32 g ST o peall
Fliall amy 5 480 2 gaghalle 5 gaall o) gl Lin g saall Leiae Jalsall (o Alaa o aaiafi a5
onditeabandl (loally JUaeY) 43Sy ablii )y pbsall 108 Aad a3 A Jal gal) aal (1
31 ol Andasdl 3 gall ) 2 say dalead) Ll 8 G peall ABUS i o il )
Al 238 sy (o el ABUS 8 (alédl) Jaad Gilagdl Ay O s 8 63 jiliiall il
(Horton, 1932; —ws jdisall 138 (8 (Sa s (Horton, 1945) dadladll 4pas 4 (mlédsl
-:Mahala, 2020; Strahler 1964)

A5)3. (Dd =5 3N Lu /A

ol A0S il Al KN g jlaadl Jsba LU ¢ pasalldalue A cpall S D d
Onbe G puall 4GS il o aill 5085 (1,10 - 0.95) Onle Al ,al) dadaie (gl gl G
(oSl ) el <l g Tas A0al) Aol 3 A 3 ye Walaial e AV cdilaiall (jal gl
ol saY (i yall AUS Jaee Wl 32010y daclidy 55y il il e Vs il ¢ i ) Ll
(1 - 0.9) Cxe Al 5l i

A Al dshaia ol gaY Ll Gailadl) 15 .3 Jsan
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o2 e

B4 38| 2B| 1B Gl e

1.03 1.1 095| 1.02 o ypal) 48U
1.02 1.1] 0.93 1 o pall L3S Jana
047 | 0.44| 045 047 el sl
0.46 | 0.44| 044| 046 el LSl o
0.97 091| 105| 0.98 sl Alua Jalas
0.98 091 107 1 U sall Alua Jalaa Jana
048 | 049| 043| 047 et s2e
047 | 049| 041] 046 ot 32e Jaed
0.45 04| 047] 046 Coo ol 30
049 | 046] 052| 0.49 ool gyl o s
049 | 046] 054| 05| Judlgakudl bl Jok e

( ArcGIS- morphometric toolbox)zbtins (SRTM-DEM ) clily Jo saic¥l : jadl)

(F) Stream frequencys s Jsil) -
(Bangar etal., 2022; =l dabue Nl a4y jeill oo B ailall (o jlall 4o o
- A8Y) Aalad) Goob (e 4nl Sl (Sas Horton,1932)

ANV 58 5 ) dalise A g eall Coyall AT J ghaadl 3 ae NU s el SN Jiag Fojlé
Ol 1S Ll dllia (o (5.3)Jsan) cilily i cadl 5l dae pe Ciguaall ALK (5 A8l
il 3 ol a1 a8 Sl el e Jala 138 g Al all dilaie gal aY sl 138 a8
(0.46 — 44 .0) Gnle Janall ) S ela Lains 2 oS/ (5 120 (0.47 - 0.44) o)

(Ccm) Constant of channel maintenance sl &bua Jalas -

E (s o Tadinn el Jsla ) (msall Aalie Gavign Copeall IS e uSa) o
ol 52 Flie gl 4 el Bae e Dliad bl elaal) 28US 5 Lalidl) Gy guall y ) il
( Jayaetal.2024 , Schumm 1956 :4:5Y) Alalaall (38 5 4ad ) jatul GSaYL 5 dy Hedl)
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3 g5l Jl skl g gana LU 2aS Sl G gall dalie Acis saall dilall Jalas (S 22S) Com
il 38 (oS 228 1,05 -0.91) e Ll ) Ailaie (gal aY all Cay &5 gall (i ) aes]
Dlal jeill msn Lealing (268 0.91) WL dalus o) ey (oS /268 0.91 B3) Lasall
1.07 -0.91) ¢le 4 aul oy &5 388 Jamal) bpaall Jalas Ll chanl g ) i 1S shay (5 sl
(S s
Infiltration Number (1fn) g il 2 -

Je abu Gl me ot JBl o A1V aiad gl ] g el Sy Cajuall 48U s
asl il (Says (Bangar et al., 2022) g il saes (il sal) U1 shal 43 jea A g sed
. (Beg et al.2023; Faniran,1968 ) alxe coua

18)3 i, (Ifn = F x Dd

Al all dilaia (yoal g2 agdll a5 ¢ el IS Fe Capall AUS Dd <Ifn i il 2ae
L8 Led Al jall dslasae (yl gal qaen O e Jala 1385 (5.3)) Jsas (10.49 -0.43) oxle
(0.49 = 0.41 )l 52 Jazall i il aae el ¢ Alle

Drainage Intensity (Di) i paill 345 -

(Faniran, isYalleal 55k e Coyall S N SE) dusd JA (e Leal Al &5
-: 1968)

19) 3 e, (Di = F/Dd

bl Ciw (Lohar et al., 2020) < pall 28US Dd ¢ el L) S Fecay paill 305 D
Lealadil & 3l (0.47 -0.4 0) omle gl 3 Al ¢ Cay i) 3k 5 b pall 2GS jalads)
%Wg)ﬂ\éﬁdgj\jw\ ugﬁ\@l:éa“‘ﬁdch\)ﬂ\mua\ﬁ\wé
Ak 5 ) g &y il 4 a8 A

Average Length of Overland Flow (Lg) ¢kl Olal) J sh da gia -
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aslsoue o palall la il Lo ) Aliiud) @l el 0a] 58 (Horton |, 1945 ) e
Shoal) Sl 8o S 55 U8 )Y mha (steldl) Uk gy il saY) Gy pead il 3
A Cuzmdl 13 Ay 5l BUD lan) Jaws siey LSe ) 5K 3ga 5 o juall 480K Caal oo 5 o)
Lo ¢ 3l da 31l janiall @3 6 jpaill 333l Gl jlue e AV 2S(0.2) oo il
VA2 &S (10.2-0.3 ) on )53 1) Lal eyl aldail g oadand) (sl ala i Y (sa
Lol 23 5l aa s ¢ eadand) el dIxie ] (e ) 52 595 A Jatimall oyl 5 Juimall jlasiy)
cenbndl Gloall (mladl ae o) gl i s Jaghall Gaxill ) 556 s¢d oS (0.3 )oe S

- (Horton , 1945 ) 4531 alslaall G )k e 4alatul (S (Bangar et al ., 2022)

20)3 ., (Lg =1/2 x Dd

Al ol dahaie al gal G disall o Cizly (o yeall AES D ¢ oadasadl (Ol sall J s as 5ia] g
Lebiga oalinil y Led cwdll plai )iy Jashall Leiaxi ) Vs ¢ S (0.46 - 0.52) (e
Ohoal) Jas sie dad Lele 4305Y) Cluas die 33ie okl )l e Ll e AVy sk
. (0.50 -0.46) Onle Cxly Janall adaud)
Basin Reliefual g3 duy il pailbadll 4.2 .3

(6.3) Jsaall clily e alaie YU A ol dihaia ) gl Ay jlaill (ailiadl) 4l 3
- S JRaEl
Height of Basin outlet (m) sl cuas gl ) -

&)l ol 5 sl ) Al a5 ¢l sa V) Cilican Al (o gall 8 G suie (dd] )y
& hsall 13 a8 i < (Beg et al., 2023) (DEM) <8l i V) #3503 e alaie Y

(B4) cassllaill el 5 ¢ a(9 )l (BL) pasall il ol o Ayl dilaia (ial 5ol
L2 (16) A&

A yal) Adlata () gaY duy ualll (ailadl) 16 3 Jsia
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w2l ey

B4 B3 B2 Bl 5 Sash ) gall yiial)

16 11 13 9 (p)omssl) z e gl
2463 | 1613 |2783 | 2710 (p)assll ldi )
2447 | 1602 | 2770 | 2701 SIS (asall (g yuial

0.02 | 0.03 | 0.03 0.02 sl A
0.69 0.93 | 0.85 0.69 Apuaill (il A
0.02 | 0.03 | 0.03 0.02 z ol A
2.52 1.76 | 2.64 | 2.75 350 5l e
4222 15928 |71.70 |43.36 Jarall 3 5o 511 4 gile e

( ArcGIS- morphometric toolbox)z<tisg (SRTM-DEM ) <liln Ao slaie¥l : jaaal)

Maximum Height of basin (m) cagsall gl i i -
oasall adll e b il g sluall apndi add al sal) ailie Jiay 58 5 ¢ sall (8 (o gusia e
2 (1613) € (B3) Limsall i€ il Jif Lk ¢a (2783) cialB2

Total Basin Relief (H) AN g gadl (u sl -
Clabill (8 s (G pdise (Z) pasal) gy ol sl (2) pasall uae plii )l 2
SV (H) casall i sl ¢ st shysall Leldais Jled¥) Gial sal y shail dgn o158 ) e ol
a8zl (Sa | (Joyetal., 2023) @il gli dddais ol el o g las Y1 8 3l
-:(Strahler1964 ) 4sY) ddabaall o ySi5all 128

(1602 - 2770) xbe Al ) dilaia (g ¥ AISY (o pumil) s il
Relief Ratio oupail) 4w -

Jsb¥) adl Jgla (A 488V ddlual) g3} e (g ptll dus (Schumm, 1956 ) s e
Ll M Loall adll 0l ¢ (10.1) O 4ied 7 )8 Guti)ll G pall bd ae o315l (aall
o yall 4805 & i 3 1 ae lal eI Aglaill 3 ) gal) 8 adill imascaaliall gad aad yill g sl
AL i ¢ gl ma) mhand andl s el ) ANV 2l e i Lai ccamdiil) A g i
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(Melton,1957; & 5 L yeaill dans ) jaiud 2 5 (Bangar et al .2022) 4liaill s 5 sall &
- 4V dabeall s (Schumm, 1956

22)3 e (RhI = H/Lb

O salllda ad C jlEN oS i gall Jsha e (S G sall (i H ¢ el s R
Agiall s ) 92 Akl (A al a1 W AV ¢ o /2 (0.03 -0.02) Cmbe Al )al) Addaia (yial ga)

Relative Relief Ratio  Awwdl) (u puaill 4 -
sl (el A 33yl e Aedl) Gl sa D Ay jlail) Gaibiadd) ol oSa
L 5 (Uasall 8 bl g ddats e cosia (g @all) (o maail) dans G Le 48301 o
Ll sl daglia Chea o AV 4l Galaasl o8 ¢ 4 g A Sy (gl

2 Al

:(Melton, 4sY) Adadl Gk (e Leal jadind 2y 40l cle & A sasall Gl oY)
1957)

23)3....iiiiiiiiceceeeeeeeeeee(Rhp = H * 100/P

ol sal Al Gila (&) G sl Jama P o(aS) gl ¥ (358 H cdandl) il Rhp
Cxdad ) oal s Argads ) 3 se Aaaddie Cau 2235 ¢ aS/a 0,93 -0.69 Onle Ayl Aidaie
A L) 50 (g Un gt

Gradient Ratio g il 4l -

LI sl (3 5k e 4l GGG 5 adand) Gloal) ana and iy o) Bl lassl ydise
-:(Broscoe ,1959)

28)3 e (Rg = (Z — z)/Lb

ol sal G daddia) ol oy & 3 G ) Jsh e dad ol el (Z-2) ¢z il 4R g
.(0.03 -0.02) Cle 4l ) dakaia

Ruggedness Number 3 sl acdad -
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sbaall ganivee JaIy G sall i 350 5l Wals S lany (3 Jasial) e oans
s maill G A Jy s Al Ay e g ) sall il yd5all e 585 (Lohar et al., 2020)
AN s ) LS 43l e (Strahler,1964) 2STs Gl 53U Cay poail) 3, 5 35S
Gasb e Lealaiud (S5 6 se sl e ai leaa a3l G gall Gyl s Ak il
40 (Strahler,1964) sl

2D) 3 (Rn = Dd = (H)

WD «((S)oasall & Ak Gy el gn (oS) gliisY GaH 6ose )l 4l RN
s L (1.75) sl G2k B3uasall sla ddd jall dalaia (il ol (g all il iy puail)
Aa o bala 5 Al gk Ol jaaie g g () dndi el il 05 ((2.75) i all (e (BL) pasall
Dl o o falill aa g dizadiall all (e eSall e dy el y JSTI Al 2046 culd ke
138 e Lailai s el Alaie 8 o yill A0S a3 L Laga 1050 () el Ailaie d alal

.(Jaya et al.2024) 4l JSUll 308 e @ jdse A adandl Glalls el o L)Y

Melton Ruggedness Number 3_ s 58 & 5ila s3s-
Sle Lals D aey 4kl () a1 5y 50 5l Uanadiia |y seal MR Jlasil e i)
-: (Bangar et al., 2022;

26)3 e (MRn = H/A%S

70) sl ail) el (B2) Gasal) da s yal) dadaia (al al o el 134 4 il
(42.22) wady 2l oy (B4) g sall el e (71

43 8¥) (2l sal &l ghal) adalall g (g e gesngd) Julaill 3.3
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dalise 5l )Y prdans dalise CODEAT A8 o jaY Adlide sl cilul jall (e apaal) e

Juail b 5l (Strahler,1952) 4l o Lgia s & L VL (3laty Lagh &Y e jal) aaiall

4 Jlie ety Lae Aol 5 i el adaall dalise slpal) panivsal (8Y) (5 siasall (s aladf U
. (Reyes Carmona et al.2023aaall 358 (e Jiiue JSG sliall Cilaantiine

JWSEYT Al jal &8y 5k ey (5 sl gl (Faiall dilad e (5 e gungd) Jolail) sy
.(Shekar, 2023) Ailiaa clelss ) e dahaiall dalial oS 55 a5 4z YY)

s J8 Jalsill Ao S 13 ¢ (zal 52D 4y jee Jal e & (Strahler, 1952) <hia
0358 sy 3L (% 60 - % 35)cs 5 As 5303 Al yo 3 sl 8 %35 (55l
Jumdl g8 g6 luill Al e 8 (el (4 (% 60) o sk 5l el ) cilS 13 L) acalll
& i gungll Jdaill ol pal a3 a5l sh )y sasand) la skt (3 Gl e DA Gl 3Lkl
) A 3N As ) Gl (5 e gungll JalSill 5 aiall 4y puainy Al ) dihia il s
2 o LS (2 Bale) Ll 5 Ly Sl i gl b Agiall 5550l Ll il

43 ¥ (al gl (5 sia gengdl Jalsillg Aadal) Jilai ] 3.3
aliiai g (U es) s o ol aelé )l 5 Apadl) (i sl dalise (Al Jalas 2y
G A s B 1k all (5 i sl iaidl) J<8 o) Al all ciiy BT sl iy
(sl sl saall oS53 e AV Jas gl (B aane IS8 ) i (a pall Llal) laliall
JSal 8 e LS ¢y gall Cumall (3lalie die T jaie SSE 3801 sl o3 i gall (a6 all 138
aab 38 4ail) Jalse dady 5 € daju Gasall Heda suai Gle Jid s (6 .3)
e sl JalSill dlhdoa o168 ) ga gl ) gall (e 3 ) ghaia Als yo () Cliay Al il Y

JSUl s il Jal e (M dia il 38 A0 Als e B 568 (2) (3ake (21.69 )asall
halie die Lase SICE ae 1431 Y1 1 jaie DISE (5 yia gungll i) J<3 38T B2 Liasall L
slailyy (gl (s sl Adlaiall sy 4y jaiall Sl sl 6S) 5 e AVAL (] Cuadll
Oann 44 28l Ala je 568 (7 .3)) UG (30.02) s sened) alalS il ¢y sall Cuaa

A sl s sanadl 4 50
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inial g (5 sia smsgl) Cimiall 4L Cun 1 jaie IS B3 (i sall (5 i gugll Siniall US43

3) JSEN 8 (ase LS oy gall A clii] o8 il gl plana 0 e AVl (gl anal)
i o) Aasiiall A2 2050 Als yes et 5ed ¢(9.312) (5 ke sl JAS &L cm 3 (8
Ao slsh ) gesaall 43y 90 (B shai (lal W) JSI g 5 (G S Caad g JSUG

5 sutia 4 oS 55 aa | yria 431 i sall (5 sl gl Siniall JSG jelal 238 B4 (2 gl L
18.59 (5 e sl JalSill dadh cialis (9.3 ) Sl adansy in i gall e e a5 51
. deatiall 45 sandll A jay el g4
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. B3 (aall diaaall 45 jia gungd) Dliaidll) 18 3 (<4
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. B4 ol deaall 5 4 jia sunell Clisidll 19 3 JS4
ArcGIS —Morphometric tool- Hypsometric z<t s SRTM-DEM e alaie ¥l @ jiadl
analysis

(0 B T ) ) 380 A0 gl adalial) 2 .3 3

o pual) 48] I shall jlaasll pailiad aasd JeiW) Gl Y A shall adaliall du) o 2ol
(2020 ¢soAls om0l ) dan sl ) s gald) il jall 83 S Apaal cld aa3 A ) al)

& dealall il G (10 .3)) IS8 BL (i sall A S 81 (5 jaal Jshall adaiall iy
e Lo soad G ) il dapla e AV sl skl akaddd) e 3 yigall jlasi¥) ds o
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oS3 &5 a(2770.0 )3 2(2783.0) gyl (oaail s iy o 13.0 ) pasall glis )i ol

Aoyl [ gal) dalaial dan o guall il oSl Dlaiad pe Gagadl laadl sad e AV (il
- caall g Ay il cbinall 5 &y jel cad ol iy ) oy sl

2(1613.0) &b glai )i el s a (11.0) pasall plas )i ol gl i ( B3) o sall Lol Ll
Call ol sry 0 il (msaldl Sliag (12 .3 ) JSE (e Baaly (6 .3 ) ¢ 21602.0 G
. aall hlie Gada Cagd lasil g Lled) axkalia (o ol )
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LLzall 486 5 ylas e J ganl) 4lSal (3635 8 ) all Jalatll Jany 233 5Y) Gial sal 3 i )Y
L sdgall Sl Guobaaill pasd PIA e pasall Laslsd e e olis gl
Cllaall s sl gl s il CaiS 3 atiaal Lo s guall bl aa ddl 2 gulall Gailadll
Aol aUadl o3a JSi5 31 A €3l
> sall ) shaill it (8 il y lai o Chpall aUal g5 68 ) gall Judaill gaad o5y
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Transverse topographic asymmetry oasiwall 88 gl Jiladl) a2e 1 4 .3
factor (TT)

0 e sl ol 53y e 3 ke TF .l sa¥) Jilad ade apiil addion G 1 e ay
138 85 Byl iy peatl) dadai¥ dpnally (Alall Blaia je (i ga) 1 ) (Ll Jilaia (i 5a)
e Tl Sl Jasall Jila axe dele adty ¥ il aie Jsn Aage Clasbe 5l
g 50 bond Unl Hdisall (uSay Jadl) Alia e pilaal) Coail) Jemsy elld gay 6 oY)
ey Aaa Al Glleall 5 AN (g 58l s i sall i N gaall ae dalaiia olaily 433 5Y)
Salatl (panai e Sumd (Yadav & Singh, 2022) dalail 13g) daulia (5 yadll i jeall Jaes
i Aliadiall JiSI da g g ad A Lo LaS gl 138 8 Jainall Laliil) 5 gl Lol
Jaall Gl & Ot Bl (T Lamivsall i) 2 s ghall Jilaill aae 2ay cJiallys gl 1) Jsall
aall of sl <0 Laad 8 Da/Dd dmsill (& D=0 4 <ilS 13 Al yl) didaia & sl
Bhatt Singh, ) Jite e Liasa ¢sSius Capall asa Caalia (b aly lagall (it )l
.(Ansari, & Bhatt, 2020

g0 s 1 B (5 e i ) oyl (m sl a1l ok (e Filisl) = D, Caim
oasallas ) Gia eall las gl Jad (e ddliall = Dy
Mountain front sinuosity index (Smf) 4kl dgaall il al) 18502 4.3

o Agaall s U i Adaall ksl clgaal) maail Ylad 13 5 (SMF) Aia) dgaad) ol jasl 2ey
Khalifa, Bashir, Alsalman, & Ogretmen, 2021; Yadav & Singh, ) Gews ddadil)
Acaidnal) Al Lall Ll 5 (Lo ad J8T) dasiione Uy 8 U 935 ddaall Adia) dgaal) 555, (2021
Yy ddaill 43 ganll 40 g3 ol 2Ll ¢ Y1 Cilgaad) o2a (uSaS (SMF) daliadl dgaal) clias
ST 3 gy G G985 Al e gl SMF oY) al) Lo i JSU clilee (e
bt o SMIF af daiad el gas ¢l jad ST Alia g (5S35 LSB ) Jglaall (5253
Clgaalls Jasi 55 1.4 (00 J8Y) S af o sl 5ol any s 581 Gaddiosal) il slaall jolias
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Yadav & ) 4ati e dgm dsas () a5 (3 <) 0 oY) il O o (o oL iS5 Al
.(Singh, 2021

Lm
29)3 ........................ (Smf = (_f

Ls
: Q\ K\
¢ zandl Jsh e diall dgal s J s = Limf
Jaall dgal ol afinsal) Jadll Jola = s
Drainage basin Asymmetry Factor (Af) i sall ga g Jilad s jdi5e 3 4.3
i pall (i ga 3Uai e 55N Jiall (ga0 081 (AF) Goall (i s Bl pae jdi5e aadiuy
Jae 3sn g are ) el 438 (L glaia pmsall J5ad AF jdse IS 1) s 50l Aalisdll
Pérez-) Jilsia ye (mgall O (Al 50 e ) 5l (W) AF ad i Cus Q8 Jae dllia

Pefia, Azor, Azaiion, & Keller, 2010; Shekhar, Mawale, Giri, Jaipurkar, &
.(Singh, 2021

B0)3. e (Af = A, /A, x 100
A o pall (i gn daln = At s aal) (o G ilal) e asall dabiue = Ar Cus

Lol Uarall Af mee Jaell 235 33 g sall slaall (al sl Cp Jainall (uliV) i Jal (g
_4:1.1\)_“ AKEA | ds} &\.Aﬂ\ ex_ o\;.a\ L;‘ )""““:’ pe Qg &n <50 uaﬂ_w Aaallaall

A;Xx100
At

B1)3 (Afm = |50 —

ol sal) Af=5-10 «(Alilaia (al sal) 5 e Jil Af 1ilid oo )i ) Zdllaall Af o auii Cua
ool sal) 15 e SIAfs (Lo s S Alilaie p Gl gal) AF=10-15 o(abl Abilie e
.(Pérez-Pefia et al., 2010) (538 Alilaia ye
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Stream length-gradient index (SL) 8Ual) Js — z a8 s34 4 4.3

Glleny L38le 5 (Al 4 jall) JSEI Clleal ) sguall A glia apdil Hh5all 138 aading
e paldll Ll plassl 3 i) apaatl S| pdise pladiud o3 (Hack, 1973) 4 siSill Aais)
e s ) labiall i 8 53 g g Aallal) ) Adlaiall 8 Sl oLt f 2aliall Jal gal
U Amidiall adl) il s B S S @il e ga eSaii g dagliall sl e
g sta JA (e Jshanll 3805 o (S Ladie 5l e sliall dmidia saua ol sl JST ) 5aua
.(Bhat, Dar, & Bali, 2020) 4 sl clikll ¢ pae e Y 39
3387 A ke g gL lanil ol juailly Ualis 5 dn 5l 8 ) s gual el ST anl S s
.(Yadav & Singh, 2022) s il s ) saall da slia s Jaiaall 5 53031 Jalial) ¢ ClED])

32)3SL=(AH/AL)L..................l. (
:AH JAL ¢ aall e dhis efagan ) Caatiall ddais (e 3Ll Jsha  Maa) s 0 L G

Cuadl dilaie b dagiial) diluall J gl I 3oaaal) Cual) dikie 8 o i)Y (38 dae 58 AH
(7 .3 )dsaad) 8 Ll Ll (335 pligall af jusdi 2y g ¢ Bel Al 34T 24 a3l 3a3a4l)
.(Hack, 1973)

O i P Casntes af
dewi e g1 T

o i

aM-

wAMXL, AN L_ .
Al log, =lox, I

(Hack, 1973) sldll Jsha - 7 )3 yi90 Glua abda ;4 3 S8
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(SL)asilds ja g s ymall Jsh yise Slial 17 3 Jgaa

Aol cilall da

500 (= S 1 Ll e
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300 o 8 30 lail dasii

Hack, J. T. J. J. 0. R. 0. t. u. G. S. (1973) Stream-profile analysis and stream-gradient
.ndex. 1, 421-429

Terrain roughness index (TRI) gu &l 7 ad psa 5.4.3

ookl Gl Bhlidl e o guall Jalud 4iSay 5 Aiae dakaie Jah gl ¥ G5 TRI Gaily
e saall Jie dladall 40 Sl cillead) )5 L8 55 e

TRI Ddsall sk o3 3 (ma (3ai (ann slass o ) pa )¥) dans daliss 4o 8 TR
dalise) b yie Ladans dalise (2) ¢4 sivee Lontdas dalie (1) sl Cilas y S Aladiuly
Ladandl Aaball Lo ousy il el 3043 Jiad Al yal) didaia (3) 5 ¢(Gu el mlan
Oe Al )l diid (TRI) Gubaill 7 a8 sdise (A A sl mhall dalie () Gy jlaill
z shudl ° 89) 800 o ST N (Lalai hassa) 1.0 0 TRI a5 535 O Sa iy il Aalil)
.(Stambaugh, Guyette, & Management, 2008) (s_idll

8N LY 3 e A8y Gy jlmill Aadandl Aalisall (el 48y o aaiad el 138 dagd
.DEM

33)3TRI=(As-Ai)/ (AP-Ai)...cvvvveeen.. (

ddhic A (asalld il daluadd) G Ap o baill Lahad) Aalidl Jiad As o) Sua

. area of interest slaia¥! ) 4l )l
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===Drainage Network Parameters===
Number of stream order 1 = 1336
Number of stream order 2 = 337
Number of stream order 3 =77
Number of stream order 4 = 19
Number of stream order 5 =5
Number of stream order 6 = 1
Total no. of stream order = 1775
Length of stream order 1 = 2029368.19404 m
Length of stream order 2 = 934531.776861 m
Length of stream order 3 = 424316.034738 m
Length of stream order 4 = 313269.998628 m
Length of stream order 5 = 54638.1928015 m
Length of stream order 6 = 127551.420372 m
Total length of streams = 3883675.61744 m
Rb for 1:2 = 3.96439169139
Rb for 2:3 = 4.37662337662
Rb for 3:4 = 405263157895
Rb for 4:5=3.8
Rb for 5:6 =5.0 .
Average Bifurcation ratio = 4.23872932939
===== Geometry Parameters =====
Total Basin Area(Kms"2) = 3820.14615709
Total Basin Surface Area(Kms”2) = 3880.9345071
Total Basin ﬁerimeter(Kms = 388.792645127
Basin Length (Kms) = 116.72602
Main Channel Length gKms =190.9013
Fitness Ratio = 0.491010574384
Form factor = 0.280378445666
Shape Factor Ratio = 3.56660797382
Relative perimeter = 9.82566466977
Length Area Relation = 197.413124922
Rotundity coefficient = 2.8023347092
Mean Basin Width = 32.7274600564
Drainage Texture = 4.56541558141
Compactness Coefficient = 1.78710176953
Circularity ratio = 0.317672174222
Elongation ratio = 0.597485563661
==Drainage Texture Analysis==
Drainage density = 1.0166301125 (km/km2)
Modified Drainage density = 1.00070630162 (km/km2)
Stream frequency = 0.464641908191 (number/km2)
Modified Stream frequency = 0.457364069595 (number/km2)
Constant of channel maintenance = 0.983641924145 km2/km3
Modified Constant of channel maintenance = 0.999294196889(km2/km)
Infiltration Number = 0.472368955395
Modified Infiltration Number = 0.457687106578
Drainage Intensity = 0.457041260612
Average Length of Overland Flow (Kms? =0.491820962073
Modified Average Length of Overland Flow (Kms) = 0.499647098445
======Basin Reliefs======
Height of Basin outlet (m) = 9.0
Maximum Height of basin(m) = 2710.0
Total Basin Relief (H) m = 2701.0
Relief Ratio = 0.0231396564365
Relative Relief Ratio = 0.694714787909
Gradient Ratio = 0.0231396564365
Ru?gedness Number = 2.74591793385
Melton Ruggedness Number = 0.0437003177328
Modified Melton Ruggedness Number = 0.0433567207499
Terrain roughness Index = 1.02158581122

ArcGIS-morphometric toolbox aladiul B2 gasall s siash ) sall Juladl)

===Drainage Network Parameters===
Number of stream order 1 = 499

Number of stream order 2 = 120

Number of stream order 3 = 26

Number of stream order 4 = 6

Number of stream order 5 =1

Total no. of stream order = 652

Length of stream order 1 = 740046.287661 m
Length of stream order 2 = 321246.629447 m

https://arcg.is/1b08r511
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Length of stream order 3 = 144089.036014 m

Length of stream order 4 = 52277.4317609 m

Length of stream order 5 = 135657.099665 m

Total length of streams = 1393316.48455 m

Rb for 1:2 = 4.15833333333

Rb for 2:3 = 4.61538461538

Rb for 3:4 = 4.33333333333

Rb for 45=6.0 )

Average Bifurcation ratio = 4.77676282051

===== (Geometry Parameters =====

Total Basin Area(Kms”2) = 1439.93391559

Total Basin Surface Area(Kms”2) = 1492.66481894

Total Basin ﬁerimeter(Kms) =327.042374236

Basin Length (Kms) = 98.529

Main Channel Length gKms) =153.7479

Fitness Ratio = 0.4/0116144304

Form factor = 0.148325018425

Shape Factor Ratio = 6.74195095756

Relative perimeter = 4.40289708313

Length Area Relation = 109.934390337

Rotundity coefficient = 5.29724694016

Mean Basin Width = 14.6143157404

Drainage Texture = 1.99362544845

Compactness Coefficient = 2.44852182911

Circularity ratio = 0.169227050361

Elongation ratio = 0.434572569569

==Drainage Texture Analysis==

Drainage density = 0.967625298264 (km/km2)

Modified Drainage density = 0.933442301894 (km/km2)
Stream frequency = 0.452798557589 (number/km2)
Modified Stream frequency = 0.436802684519 Bnumber/ka)
Constant of channel maintenance = 1.03345789098(km2/km)
Modified Constant of channel maintenance = 1.07130349457(km2/km)
Infiltration Number = 0.43813933934

Modified Infiltration Number = 0.407730103311

Drainage Intensity = 0.467948242363

Average Length of Overland Flow (Kms? =0.516728945489
Modified Average Length of Overland Flow (Kms) = 0.535651747286
======Basin Relief=======

Height of Basin outlet (m) = 13.0

Maximum HEI?ht of basm(m; =2783.0

Total Basin Relief (H) m = 2770.0

Relief Ratio = 0.0281135503253

Relative Relief Ratio = 0.846985044819

Cradient Ratio =0.0281135503253

Ru?gedness Number = 2.68032207619

Melton Ruggedness Number = 72.9975843424

Modified Melton Ruggedness Number = 71.6966098364
Terrain roughness Index = 1.03662036347

ArcGIS-morphometric toolbox alaiiul B3 o sall s e sb ) sall Juladl)

===Drainage Network Parameters===
Number of stream order 1 = 242

Number of stream order 2 = 64

Number of stream order 3 = 13

Number of stream order 4 = 4

Number of stream order 5 = 1

Total no. of stream order = 324

Length of stream order 1 = 391358.097716 m
Length of stream order 2 = 185209.515621 m
Length of stream order 3 = 141077.956779 m
Length of stream order 4 = 39745.6176483 m
Length of stream order 5 = 52933.8363111 m
Total length of streams = 810325.024076 m
Rb for 1:2 = 3.78125

Rb for 2:3 = 4.92307692308

Rb for 3:4 =3.25

Rb for4:5=4.0

Average Bifurcation ratio = 3.98858173077
===== Geometry Parameters =====

Total Basin Area(Kms”2) = 723.467238901
Total Basin Surface Area(Kms”2) = 730.278015905
Total Basin ﬁerimeter(Kms) =171.752879577
Basin Length (Kms) = 55.087

Main Channel Length %Kms; =74.414734203
Fitness Ratio = 0.433266297405

Form factor = 0.238407891198

Shape Factor Ratio = 4.19449203202
Relative perimeter = 4.21225682319

Length Area Relation = 72.7410151116
Rotundity coefficient = 3.29567216107
Mean Basin Width = 13.1331755024
Drainage Texture = 1.88643125401
Compactness Coefficient = 1.81411922621
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Circularity ratio = 0.30828052722

Elongation ratio = 0.550954097908

==Drainage Texture Analysis==

Drainage density = 1.12005766192 (km/km2)

Modified Drainage denS|§y =1.10961169093 (km/km2)
Stream frequency = 0.447843361217 (number/km2)

Modified Stream frequency = 0.443666648788 (number/km2)
Constant of channel maintenance = 0.89281117 498£km2/kmg
Modified Constant of channel maintenance = 0.901216171546(km2/km)
Infiltration Number = 0.501610388069

Modified Infiltration Number = 0.492297700369

Drainage Intensity = 0.399839558663

Average Length of Overland Flow (Kms? =0.446405588749
Modified Average Length of Overland Flow (Kms) = 0.450608085773
======Basin Relief====—===

Height of Basin outlet (m) = 11.0

Maximum Height of basin(mg =1613.0

Total Basin Relief gH) m = 1602.0

Relief Ratio = 0.0290812714434

Relative Relief Ratio = 0.932735453371

Gradient Ratio =0.0290812714434

Rugfgedness Number = 1.79433237439

Melton Ruggedness Number = 59.5597789133

Modified Melton Ruggedness Number = 59.2813927388
Terrain roughness Index = 1.00941407798

ArcGIS-morphometric toolbox aliicl B4 gagall 5 siagh ) gall Julasll

===Drainage Network Parameters===

Number of stream order 1 = 1180

Number of stream order 2 = 276

Number of stream order 3 =70

Number of stream order 4 = 19

Number of stream order 5 =5

Number of stream order 6 = 1

Total no. of stream order = 1551

Length of stream order 1 = 1783960.4571 m

Length of stream order 2 = 801380.76217 m

Length of stream order 3 = 403853.39074 m

Length of stream order 4 = 201297.341263 m

Length of stream order 5 = 74436.914437 m

Length of stream order 6 = 149930.577856 m

Total length of streams = 3414859.44356 m

Rb for 1:2 = 4.27536231884

Rb for 2:3 = 3.94285714286

Rb for 3:4 = 3.68421052632

Rb for 4:5=3.8

Rb for 5:6 =5.0

Average Bifurcation ratio = 4.1404859976

===== Geometry Parameters =====

Total Basin Area(Kms”2) = 3297.7125559

Total Basin Surface Area(Kms”2) = 3358.49394802
Total Basin ﬁerlmeter(Kms) = 352.356558019

Basin Length (Kms) = 118.941

Main Channel Length SKmsg = 188.160590289

Fitness Ratio = 0.53400621049

Form factor = 0.233103946761

Shape Factor Ratio = 4.2899316545

Relative perimeter = 9.3590213687

Length Area Relation = 180.740597796

Rotundity coefficient = 3.37066043246

Mean Basin Width = 27.7256165318

Drainage Texture = 4.40179121036

Compactness Coefficient = 1.74319990577

Circularity ratio = 0.33387458223

Elongation ratio = 0.544790991847

==Drainage Texture Analysis==

Drainage density = 1.03552368063 (km/km2)

Modified Drainage density = 1.01678296773 (km/km2)
Stream frequency = 0.470326013474 (number/km2)
Modified Stream frequency = 0.461814141697 (number/kmz2)
Constant of channel maintenance = 0.965694960629(km2/km
Modified Constant of channel maintenance = 0.983494051082(km2/km)
Infiltration Number = 0.48703372457

Modified Infiltration Number = 0.469564753533
Drainage Intensity = 0.454191461064

Average Length of Overland Flow (Kms? =0.482847480315
Modified Average Length of Overland Flow (Kms) = 0.491747025541
======Basin Relief====—===

Height of Basin outlet (m) = 16.0

Maximum HEI?ht of basin(m) = 2463.0

Total Basin Relief (H) m = 2447.0

Relief Ratio = 0.0205732253807

Relative Relief Ratio = 0.694466994955

Gradient Ratio = 0.0205732253807

Ruggedness Number = 2.53392644651
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Melton Rti\%gedness Number = 42.6115733955
Modified Melton Ruggedness Number = 42.2242247304
Terrain roughness Index = 1.01843137966

(2) 3l

ArcGIS-morphometric toolbox aladiul Bl gagal 5 e gl Jalail)

: New Modified Hypsometric Analysis
Author: Dr. A?/ad Ali Faris Beg

«Dept. of Geography, College of Education
Mustansiriya University

aghdad- Irag

Mobile: +964(0) 771-272-1173

email: ayadfaris@hotmail.com

The following are three types of Hypsometric Integral: First is

] calculated based on the height and area ratios, second is based on
:height and surface area ratios and the third is based on height volume ratios

Minimum Height(m) =9.0

Maximum Height(m) =2710.0

Incremental Elevation Interval(m) =50

Total Basin Hei ht%l—;)(mg =2701.0

. Total Basin area(Km”2) =3798.93148913
Hypsometric Integral (Hen}ght_Area Rat!osi =21.573661295.1

Hypsometric Integral (Height_Surface Area Ratios) =22.070215735.2
Hypsometric Integral (Height_Volume Ratios) =21.800901455.3

(h/H)ratio (a/A)ratio (as/As)ratio (vol/VOL) ratio

11.0000000 I 1.0000000 I 1.0000000 0.0000000
10.7690100 1 0.7738400 1 0.9262100 0.0184700
10.6941800 10.7005500 1 0.8643300 0.0369500
10.6415900 10.6490100 1 0.8076200 0.0554200
10.5911400 1 0.5995700 1 0.7553700 0.0739000
10.5525400 10.5617300 1 0.7068300 0.0923700
10.5258700 10.5355400 1 0.6610500 0.1108500
10.5001100 1 0.5101500 1 0.6174100 0.1293200
10.4741700 10.4845000 1 0.5759200 0.1478000
10.4467000 10.4573100 1 0.5368300 0.1662700
10.4258700 1 0.4366200 1 0.4997800 0.1847500
10.4090400 10.4197400 1 0.4643100 0.2032200
10.3920300 1 0.4025700 1 0.4302400 0.2217000
10.3752300 1 0.3855500 | 0.3976200 0.2401700
10.3572400 10.3673800 1 0.3664700 0.2586500
10.3403700 10.3503400 1 0.3368600 0.2771200
10.3286100 1 0.3383100 I 0.3084400 0.2956000
: 8.3179400 10.3273000 1 0.2809500 0.3140700
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

3077400 10.3167400 1 0.2543600 0.3325400
2984600 1 0.3070900 1 0.2286000 0.3510200
2834000 10.2917100 1 0.2038800 0.3694900
2723700 1 0.2802400 1 0.1802500 0.3879700
2608200 1 0.2682500 1 0.1576000 0.4064400
2493200 1 0.2562900 1 0.1359000 0.4249200
2209200 10.2275900 1 0.1161900 0.4433900
2024100 1 0.2084400 1 0.0981900 0.4618700
1816500 10.1870900 I 0.0818400 0.4803400
1574300 10.1623800 1 0.0674300 0.4988200
1341800 10.1386500 I 0.0550300 0.5172900
1108200 10.1148600 I 0.0446400 0.5357700
0909400 1 0.0945900 1 0.0360900 0.5542400
0746800 1 0.0779500 1 0.0290700 0.5727200
0598200 1 0.0627500 10.0233700 0.5911900
0471900 1 0.0498100 10.0188400 0.6096600
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0.0380700 10.0404100 | 0.0152300 0.6281400
0.0307500 10.0328600 | 0.0123200 0.6466100
0.0250100 10.0269100 | 0.0099800 0.6650900
0.0212700 10.0229500 | 0.0080200 0.6835600
0.0178900 10.0193600 | 0.0063500 0.7020400
0.0148900 10.0161700 | 0.0049600 0.7205100
0.0122500 10.0133500 | 0.0038100 0.7389900
0.0098400 10.0107700 1 0.0028800 0.7574600
0.0078700 10.0086400 1 0.0021300 0.7759400
0.0062100 1 0.0068400 | 0.0015300 0.7944100
0.0049000 1 0.0054000 1 0.0010600 0.8128900
0.0036600 1 0.0040500 | 0.0007000 0.8313600
0.0026600 1 0.0029300 | 0.0004300 0.8498400
0.0019100 10.0020700 | 0.0002400 0.8683100
0.0012000 10.0013000 1 0.0001100 0.8867900
0.0005200 1 0.0005600 | 0.0000400 0.9052600
0.0001500 10.0001700 1 0.0000100 0.9237300
0.0000500 1 0.0000600 I 0.0000000 0.9422100
0.0000200 1 0.0000300 | 0.0000000 0.9606800
0.0000100 10.0000100 I 0.0000000 0.9791600
0.0000000 10.0000000 I 0.0000000 0.9976300
0.0000000 10.0000000 I 0.0000000 0000000.1

ArcGIS-morphometric toolbox aladiul B2 gasal 5 e gl Jalail)

New Modified Hypsometric Analysis :
Author: Dr. Ayad Ali Faris Beg
Dept. of Geography, College of Education,
Mustansiriyah University

Ba%hdad- Irai

Mobile: +964(0) 771-272-117
email: ayadfaris@hotmail.com

The following are three types of Hypsometric Integral: First is
. calculated based on the height and area ratios, second is based on
height and surface area ratios and the third is based on height volume ratios:

Minimum Height(m) =13.0
Maximum Height(m) =2783.0

Incremental Elevation Interva (m% =100

Total Basin Height(H)(m) =2770.0

. Total Basin area(Km”2) =1439.93391559

1.Hypsometric Integral (Height_Area Ratios) =30.02246793
2.Hypsometric Integral (Height_Surface Area Ratios) =30.4669387
3.Hypsometric Integral (Height_Volume Ratios) =20.402690175

(h/H)ratio (a/A)ratio (as/As)ratio (vol/VVOL) ratio

0.0000000 I 1.0000000 I 1.0000000 I 1.0000000
0.0360300 10.9063100 1 0.9096000 | 0.8871900
0.0720600 1 0.8667800 1 0.8713100 I 0.7808500
0.1080900 1 0.8084100 1 0.8145900 I 0.6806700
0.1441200 10.7389100 1 0.7471600 | 0.5887400
0.1801400 10.7112800 1 0.7199600 1 0.5022900
0.2161700 1 0.6814900 1 0.6902300 |1 0.4189700
0.2522000 10.6192200 1 0.6283700 | 0.3409200
0.2882300 1 0.5408900 | 0.5504500 1 0.2715800
0.3242600 10.4627800 1 0.4722900 1 0.2115100
0.3602900 1 0.3865000 I 0.3956900 | 0.1609100
0.3963200 1 0.3242000 | 0.3324600 1 0.1184300
0.4323500 10.2651200 1 0.2722200 1 0.0832600
0.4683800 10.1959800 1 0.2019700 | 0.0555200
0.5044100 1 0.1251000 1 0.1302500 I 0.0364400
0.5404300 10.0744100 1 0.0785900 I 0.0248400
0.5764600 10.0478000 | 0.0509400 1 0.0176900
0.6124900 1 0.0326800 1 0.0353000 I 0.0130000
0.6485200 1 0.0259400 1 0.0281700 I 0.0095400
0.6845500 10.0209500 1 0.0228100 | 0.0067400
0.7205800 10.0164100 1 0.0178800 I 0.0045100
0.7566100 10.0122800 1 0.0133600 I 0.0028000
0.7926400 10.0082700 1 0.0089700 | 0.0015700
0.8286700 1 0.0049800 | 0.0054000 I 0.0007900
0.8647000 1 0.0026900 | 0.0029400 I 0.0003500
0.9007200 10.0012100 1 0.0013500 | 0.0001200
0.9367500 1 0.0004400 1 0.0004900 I 0.0000300
0.9727800 1 0.0000500 I 0.0000500 I 0.0000000
0000 1 0.0000000 I 0.0000000 I 0.0000000000.1

ArcGIS-morphometric toolbox aladiuls B3 gasad (5 st guugd) Jaladl)

New Modified Hypsometric Analysis :
Author: Dr. Ayad Ali Faris Beg
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Dept. of Geography, College of Education,
Mustansiriyah University

Bai;hdad- Ira

Mobile: +964(0) 771-272-117
email: ayadfaris@hotmail.com

The following are three types of Hypsometric Integral: First is
] calculated based on the height and area ratios, second is based on
height and surface area ratios and the third is based on height volume ratios:

Minimum Height(m) =11.0

Maximum Height(m) =1613.0

Incremental Elevation Interval(m) =50

Total Basin Height(H)(m) =1602.0

Total Basin area(Km”2) =723.467238901

1.Hypsometric Integral (Height_Area Ratios) =9.31218005
2.Hypsometric Integral (Height_Surface Area Ratios) =9.626360865
3.Hypsometric Integral (Height_Volume Ratios) =14.13765827

(h/H)ratio (a/A)ratio (as/As)ratio (vol/\VVOL) ratio

0.0000000 1 1.0000000 I 1.0000000 | 1.0000000
0.0311500 10.5809700 1 0.5848200 | 0.7483800
0.0623000 1 0.4152000 | 0.4205600 I 0.5985600
0.0934500 10.3391300 1 0.3450200 1 0.4791600
0.1245900 1 0.2633300 1 0.2695200 | 0.3858300
0.1557400 1 0.2045500 1 0.2108600 | 0.3120400
0.1868900 10.1614700 1 0.1678800 | 0.2555700
0.2180400 10.1213200 1 0.1276500 |1 0.2107600
0.2491900 1 0.0892300 1 0.0951300 I 0.1780800
0.2803400 10.0698400 1 0.0751600 | 0.1533700
0.3114900 1 0.0566100 1 0.0615100 I 0.1336800
0.3426400 1 0.0503400 1 0.0549900 | 0.1169000
0.3737800 10.0449200 1 0.0493400 1 0.1019600
0.4049300 1 0.0407900 1 0.0449500 1 0.0885100
0.4360800 1 0.0369000 I 0.0407800 | 0.0762700
0.4672300 10.0335300 1 0.0371200 | 0.0652200
0.4983800 1 0.0304300 1 0.0337400 1 0.0551600
0.5295300 10.0276400 1 0.0306700 | 0.0460300
0.5606800 1 0.0246200 1 0.0273500 1 0.0377900
0.5918200 1 0.0220900 1 0.0245300 | 0.0304800
0.6229700 10.0191100 1 0.0212700 | 0.0239600
0.6541200 10.0148900 1 0.0167500 1 0.0185700
0.6852700 10.0111400 10.0127400 1 0.0145700
0.7164200 10.0097100 1 0.0110600 1 0.0113100
0.7475700 10.0086200 1 0.0096900 I 0.0084300
0.7787200 1 0.0073400 1 0.0081500 I 0.0059100
0.8098700 10.0057700 1 0.0063600 | 0.0038700
0.8410100 10.0042500 I 0.0046600 | 0.0022700
0.8721600 1 0.0026900 1 0.0029300 I 0.0012000
0.9033100 10.0016700 1 0.0017900 | 0.0005400
0.9344600 10.0007600 1 0.0008100 | 0.0001700
0.9656100 1 0.0002400 1 0.0002500 I 0.0000200
0.9967600 1 0.0000000 | 0.0000000 | 0.0000000
0000 10.0000000 I 0.0000000 I 0.0000000000.1

ArcGIS-morphometric toolbox aldiul B4 gagal (s sia gl Jaladl)

: New Modified Hypsometric Analysis
Author: Dr. Ayad Ali Faris Beg

«Dept. of Geograp'w, College of Education
ustansiriyah University

Baghdad- Iraq

Mobile: +964(0) 771-272-1173

email: ayadfaris@hotmail.com

The foIIowirég are three types of Hypsometric Integral: First is
) calculated based on the height and area ratios, second is based on
:height and surface area ratios and the third is based on height volume ratios

Maximum Height(m) =2463.0

Incremental Elevation Interval(m) =100

Total Basin Height(H)(m) =2447.0

. Total Basin area(Km”2) =3297.7125559

Hypsometric Integral (Height_Area Ratios) =18.5978056.1
Hypsometric Integral (Height_Surface Area Ratios) =19.062100225.2
Hypsometric Integral (Height_Volume Ratios) =20.026162365.3

Minimum Heightﬁm) =16.0

(h/H)ratio (a/A)ratio (as/As)ratio (vol/VOL) ratio

11.0000000 I 1.0000000 I 1.0000000 0.0000000
10.6131800 1 0.6201200 I 0.8418400 0.0407800
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0.5361900 1 0.5443600 10.7201800 0.0815700
0.4851800 10.4938500 1 0.6109700 0.1223500
0.4479400 10.4566000 1 0.5111700 0.1631400
0.3950900 1 0.4037800 1 0.4209700 0.2039200
0.3514400 10.3599800 | 0.3412400 0.2447100
0.2860300 1 0.2946900 1 0.2729700 0.2854900
0.2459200 10.2543900 1 0.2166200 0.3262800
0.2154400 10.2233100 1 0.1672400 0.3670600
0.1818600 10.1889900 | 0.1247500 0.4078500
0.1461100 10.1522700 1 0.0896700 0.4486300
0.1136600 10.1188100 1 0.0620100 0.4894200
0.0831100 10.0874100 | 0.0408800 0.5302000
0.0548100 10.0583800 1 0.0263300 0.5709900
0.0350900 10.0379700 1 0.0169100 0.6117700
0.0233300 10.0256000 1 0.0107600 0.6525600
0.0152800 1 0.0170000 1 0.0067000 0.6933400
0.0098300 10.0110600 | 0.0040600 0.7341300
0.0069300 10.0076500 | 0.0022800 0.7749100
0.0040700 10.0044200 10.0011300 0.8157000
0.0022400 10.0024000 | 0.0004600 0.8564800
0.0008800 1 0.0009300 | 0.0001400 0.8972600
0.0002700 10.0002800 I 0.0000300 0.9380500
0.0000200 10.0000200 | 0.0000000 0.9788300
0.0000000 1 0.0000000 1 0.0000000 1.0000000
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Abstract

The study area is located east of Wasit Governorate, extending within the territory of the
Islamic Republic of Iran between two latitudes (32° 29' 14" - (33° 54' 22" north, and
longitudes 45° 08' 06™) - (47° 10" 07" east, It extends over an area of (16,148.7) km2. The
problem of the study lies in the lack of detailed studies to classify landforms in the study
area, as well as the inability to conduct a field study in all parts of the study area, since the
area is (estimated at 7,380 km2). Some of them are located outside the Iraqi borders, which
necessitated relying on remote sensing technology represented by satellite visuals. High-
resolution satellite visualization, which is a mosaic of data from several satellites, was used,
with a spatial resolution ranging from (30 cm to 30 m) depending on the importance of the
area, in addition to the use of Landsat 9 satellite data with a spatial resolution of (30 m).
The study aims to conduct a classification of landforms using satellite visuals, using
ArcGIS pro v.3.02 and ArcGIS10.8.2 programs to reach an accurate classification of those
forms and produce detailed maps of the study area. Aerial photographs of part of the
southeast of Diyala Governorate were also used. The results of the analysis showed High-
resolution satellite visuals with distinction (42) Different types of landforms in terms of
origin and formation, and the geomorphological processes that caused them, which varied
in type between compositional, structural, erosional, and depositional ones, distributed
within the study area. While the results of landform classification according to the satellite
visual data of Landsat 9 distinguished (31) landforms, the erosional plains occupied the
largest area, followed by Badlands and alluvial plains in terms of area. It was among the
most important shapes that were not distinguished in the Landsat 9 satellite visual data
(steep outcrops, flat slope, alluvial deposits, alluvial deposits (branching channels), alluvial
deposits (branching channels), alluvial plain, dam storage lake, cliff cutting the rock layers,
canyons, flat terrain, plateaus due to human activities, sand dunes and pits karst), while
stream-filling deposits, water bodies, and slopes appeared within the classification of
subduction 9. It did not appear to classify high-resolution visuals because it was classified
under more precise names, in addition to distinguishing (10) landforms within the available
aerial image data. The results of the morphometric and hypometric analysis of the basins

of the study area, which were conducted using the ArcGIS-Hydrology toolbox, in which
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the morphometric measurements varied, as the river ranks, according to the Strahler
classification, were between (5-6). They are of varying rank and lengths, with an increase
in the bifurcation rate and a decrease in the values of the shape factor and the roundness
rate, indicating the elongation of the region’s basins. The results of the hypometric analysis
showed that the basins of the study area are going through the aging and advanced stage of
the geomorphological cycle.As for the results of the morphotectonic indicators, the special
equations were applied to calculate them for each basin, as the values of the morphotectonic
indicators varied in them, and the results of the transverse topographic asymmetry index
were that all basins fall within the second category of the (Tf) index. As for applying the
index values (Smf) to the basins falling within the second and third categories, the results
of the drainage basin asymmetry index (Af) were: Within the second, third, and fourth
categories. The results of the Channel Length Gradient Index (SL) for the basins fall into
the first three categories of low, moderate, and high of this indicator. As for the values of
the Terrain Rig Index (TRI), the values varied between the second category and moderate
tectonic activity. The results of the calculations showed that the river deviation index (RSI)
values showed that the courses of the main channels of the four basins are greater than 1.3.
It is considered tectonically inactive, but in terms of the shape of the channels, the basins
are located between deviated streams and tortuous streams The values of the BS drainage
basin shape index showed that it falls within the category of semi-active and tectonically
inactive. The Tectonic Activity Index (IAT) proved that all basins fall within the third

category, meaning that these basins are in a moderate state of tectonic activity
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