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GR SR TR T[T NPT SATAGAR ST
TGy ffEre REE | W oI AARPEee o
Fefifes faromg g Shive | g sitaeeres
TAH PR GETOIGH CaRS LAMIET et &y
ZRIR&EN (Stream Order), A=RWHS (Stream Length),
fae®s SIS (Bifurcation Ratio) RTee 41 =00% |
ORISR SO (Basin Area), AfT (Perimeter),
SF1 (Lemniscate) , 390 (Texture), 5 BAWIN (Form
Factor) @2 “ARNeFere S<@icadE syiffs (Basin
Geometry); 2_I® F9% (Stream Frequency), &=
g (Drainage Density), & (g R0
(Infiltration Number), @;‘ifé'i 9= (Overland Flow)
G2 AAfINPETAT TR 6 RO R AR
AT 8 FfeTy Tl 8 IFFO[ SPATS (Relief Ratio)
AT PR IFAOR AR I AIZA FAT ACK |
G AP AT GBI G fNH= A1 ToAg
T ToAm R T-ifqs FrReareR «3fs 7= s
ASIACE 0 S (Gupta, 2020) | 705 Tfafrs s@rfa
A 0, fer1297 23 T I TS AAfRAIATIR

5. Y& (Stream Order)

ARG T GG W AP TG AT
fofe s wfimeRm @b <&fo | =R T
RG] WHIICRT L IS T OCnd AAT-C
AR AR AR F41 =X | T4 G0 AT-TFH 27
(Strahler, 1957) | @6 2RI WA G RWER TR
fefe s @3l wRAfesr eRReF Hiee s A=
(Chorley & Kennedy, 1971) |

Q. AR AT (Stream Number)

2[R AT (Nu) 0o @36 SRAfEwm o e

TN TS SREAE TG IR CIR (Strahler, 1964)
| @ @G [ive fwmw Tagw it wifas e[

PR 2RICRA FRCS AfSiidg T (Horton, 1945) |
Nu =N1+N2+ Nn | Strahler (1964)

do8

©. =W (Stream Length)
IR (Lu) T G5 SRR N0 G0 Wie TR
@ 2R SR TG A (Horton, 1945) | @it @6
SRR G f[fvE T e 2]12 TR @ TE
TARIA (Strahler, 1964) | 4ft g-wiffosiigs taaea
fREe e ofawe MR Fare ot a3
iR g-wefifors #fFwro (Schumm, 1956) |

Lu=L1+L2+....... LnLu=‘uw  Horton (1945)

TR T AR SRR Ty

8. 7% AJ=LWYS (Mean Stream Length)
RS (Lu) =T G0 SRR Ny «fo Wiwe
TR T8 2R SKC*E TG vy (Horton, 1945) | @ft
G SRAFR G0 W TR T A9= TCara
TP TR (Strahler, 1964) 1 aff ©-
Feiffosiigs taaer fasme tabeas sfasr W
Face «ft «3fB St g-weiffors e
(Schumm, 1956) |

Strahler
(1964)

Lsm = Lu/Nu, T,

Lsm = G RIS, Lu = u-FCa

TG TSR A, Nu = u-TCR

TS RN

¢. oY@ 9F#Te (Bifurcation Ratio)
f74eq TS (Rb) T @6 WS @GR A30ed =2
GRS THOT TONE PCe TRAF 2e | @t
G5 ET TWOSACRA * -2 479 TS AR
T (Schumm, 1956) | G5 GG TAER T4 2]
-2 T@F G0 ARl gR FEE @oelE
TR Qolfge f@eIat=iies fNea=! ¢ (Strahler, 1957) |
a5 e sifdae taErefee geii® @ (Horton,

1945) |
Rb = Nu/Nu+1, @, Schumm (1956)
Rb = fa2es Sgre,

Nu= u-GFCF FICOT RAT

b, G fG¥TT STATS (Mean Bifurcation Ratio)
g fadeq SFe® (Rbm) T @6 @ S[AeFH
T TS 2T GO Q4% GATed TG N



(Strahler, 1957) | @G R =IRIER €@ TAg=T
F0F R fog e SRS el Fare 9%e =
(Chorley & Kennedy, 1971) | G @@ Sers fagm=
PR FOCAPS fmEe, gog R WIWEGTHE
By TE T’l@q]@ gniN T (Horton, 1945) |
T 3o ME FEMT 2087 g7 s@me qed | «ft
TERWITE @ T oRIfNfS, q Tem Aerer «dR
IR (BT goife S0 (Chorley & Kennedy,
1971) | @t e g W3R #fe Aifieate Jeifee w=
(Strahler, 1964) |

Strahler
(1957)

Rbm = 7% 22T G4 Qe
TEATS G W

q, SRIfRFIF SO (Basin Area)

T 3o 7ME FEeT 208 7R s@me awd | @ft
AR GF e ANS, T SER AT e
qARd  EFErefte  geife wta (Chorley &
Kennedy, 1971) | «f6 @rs fgme «= -« sAfazecs
geifqe 3 (Strahler, 1964) |

v. SRAIRFR AR (Basin Perimeter)

SRR #RENT 2 G FTEE SRR U S
GFBE AT ANEE WG W, A NGRS
feeTfaBIca #Afasrst w41 =7 (Horton, 1945) 1 @ft aafs
SRAIRFI AT BRI LS qagess sffefafag w5,
T TR PO IR GTOINGE W] FHE Ty 2
oW 93 (Strahler, 1964) 1 aft eergicas eyifife aar
a7 TETOIGE  WbEd  PFURCTE G RS =

| Schumm (1956)

(Schumm, 1956) |
| 2 (twef +o3) km |
5. SF4IfRFIF A (Basin Length)

S<IfeSE s (Lb) &1 @< s saifess ardes
W@ | @t EoeEs Ate e o e
WISl g AR ot w0 o=@ o R @R
REFEE Afsfmarts Seen offe I
(Chorley & Kennedy, 1971)1 «ft weiRmem

do¢

TSI A GRAT T BoF 31> g-Fefafod Roaaer

qagae fNdEed s o sl o= 3 (Horton,
1945)|

0. SRAIRIIF A (Basin Lemniscate)

[ wFE (K) == @36 @@ swqere 1
Gl RN AT AN SR TRATCER G IR
O WFfo TAG | G TRTE PR @R
werelfge Afefaa it wwhe emim s (Miller,
1953) | @3 ) WMo SRe oF FEME TEToE
e 3@ (Strahler, 1964) | @6 I R[eawer @3k
2RI SIS RS FF (Schumm, 1956) |

K=Lb2/4*A Chorley (1957)
TR,

Lb=sr<ifa= twaf(ffr)

A= e (3 M)

5. SRR o7 ToAMIT (Form Factor)

SRR 207 (Ff) =T SRAMRSH eed 3w
L OF THRAPER AT | G @6 e SR
FO @R GF R@FGHIE FFAS! (Hydrological
efficiency) T ﬁ%ﬁlﬁ@ FCF (Horton, 1945) | «fbx
THod T G0 FeFE WFro ot Fea g s
W G5 AR S[AITRPT = S (Strahler, 1964) |

3R. Y= FAF (Stream Frequency)

2R F1% (Fs) T @30 e S1fes™ qeay 515%
TN TG 2[R SRR TRYE AL TAC AIMRH
GEIIE TS | A FEI 5 ST Ao Afewie
F (Horton, 1945) | «ft 2[Ic=d BT @R g
el %l SR (Strahler, 1964) | 2R F9& O30
SRAIRPIF WL DTSR BT Ty #Ifsiel o R
QAT RS GR T Toia FOTS fereree!
TR FH00 JI=2© = (Schumm, 1956) |
Fs= Nu/A, T4, Horton (1932)
A= Srred (3 M)
Nu= u-TCR FTSF TR

Horton
(1932)

Lar = A/Lb2, TIC,
Lb=Sr11f& taef(6far)
A= SIRred (3 ffiT)
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s9. &M 9y ¥9g (Drainage Density)
ﬁxr‘m‘aﬂ—(Dd) o GHfs RIS TR A=A TG
e @ TG TRAEER o | «ft sritTeef Say
vargd gl fqoist Fa@ (Horton, 1945)1 «ft
GeeICRs tatiEy, Miba ifecarirer 4k JRres Ao
SRR efefem TR Fare T9%e 27 (Strahler,
1964) |

Dd=Lu/A, @41,
A= e (3 M)
Lu = 7@ 210ed TG ondf

Horton (1932)

38. T FPETI¥ HAATS/F RN (Infiltration
Ratio/Number)

G St Wi (Ig) = e g e «r
<t STIfEera TofreTa SR Tofe “Ifs gfErs
ARTARS FAE TwAS! WA FE (Horton, 1945) |
ST AT ([g) IOY &7 S{E5 T IR J A
WSl IE@ @R IVR I R[erwd grme =
(Schumm, 1956) |

Ig=Fs*Dd,
T, Fs= g
%, Dd= fEme
KRN

3¢. 2RIR 6 (Drainage Texture)

2R I (T) T FoTe G3fs T e=k1ifRsE oy
ST ACAFT JIGN GR SRRFCF AR |
@t o7 @, FraEfe g oF T@ e =1
(Smith, 1950) | «ft @G &M BT Tl A
TRl AN, THOA A A TN IR TS
yaeev fieas 6 (Horton, 1945) | @30 sRaifes®
2]E T ZRRFE 3R fTEmT qqrge Tor fofe w
THECFGFT TR, IR G 6T wFw Ko

A= FACo 97 2 (Strahler, 1964) |

Faniran (1968)

Horton

= : = U-TCR
T = Nu/P; @4, Nu = u-& (1945)

TCSF 2T, P = SRR Afsn

dyou

S, Q—ﬁ@?mw (Length of overland flow)
G-91F SRR s (Lg) T SeRReE o« s e
BITCAC SITAC*R ST i 108d B ey 13 g oy
T O G | GfF Sfirwy =k #ifeT sl Sreifqe e
(Horton, 1945)1 «f6 f@mm rgs =& @R
SRR CAMET GRS TR I @18
& S (Schumm, 1956) |

Lg=A/2Lu, AT, A= Swe (3% | Horton
M), Lu = 971 2[1ees % twef (1945)
3. I T

TES Twol (Ma) =0T G0 (FHH SRR Ty
T 1 b werefgs [ogad @36 e
A% (Strahler, 1952)1 @t @36 w=AIfsR
TEH TwoF Afefiag T gk TETeIgE sifefa,
WTed e G FIEBTTs M TRy =& srelie
3@ (Schumm, 1956) |

b, ’i?fﬁﬂ 0]

oy Twol (Mi) 0o G g Sz ey
wy e @R, @3 /™ TeRTS Y 2]
i 1 309 S=&gs (Strahler, 1952)

5. SRAIEFIF THS! (Basin Relief)

SIS Toel (Hb) 251 96 o seifzsia weay
TES R TR TwoR ey A | «ft SRAifREE
TG Tem A gfsffag w3 (Schumm, 1956) 1 9f
A T, DI FfoRierel U 2_10ed *If& @RI Sy
«ft @36 wwgsd TAmE (Strahler, 1952)1 «ft
SO M A AR AR, WO @GR 97y
et Aoifie 3@ (Horton, 1945) |

|

Schumm
(1956)

Hb = Ma — Mi, (I, Ma=
Twol, Mi= Ty Sl
Q0. PO TS (Relief Ratio)

TET TS (%)WWWWW
A Mo il HIgd A SRRTH TwHold
Sere | @ft TENEE TNES Aeel Ao 3
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(Schumm, 1956) | 4t e fEfoRieTer, @itea S 8 BRAT SRR ZRIER WRE g-weiffos

T =R “IfeT oI sifsfmyes sreifee st (Horton,
1945) |

Sch
Rh= Hb/Lb, I, Hb= ST | (Jog3.
B!, Lb= & ]IS G 1956)
SR TR AN Wi 7
e fReaEe
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O, PN G-I @R G g ol frmef
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T SRAIRESFE TS (AF SRR T o ks
7Y SYo I (Chorley et al., 1957) @3 F=ae
IR I O TN SRS AP (Lemniscate)
T 2.9 | G2 T {7 SR ARSI ToHoe GEpHal
(inception) T o (Joy et al., 2023)|
TTACHET WPAre IR SRAMRPE el Zfers g @
I @ o=, Sitvia I RrgE N, ISl A
IR RMEE WA TH  oRRGNeR  WEE
SAIEE dRe s qed (Das et al., 2022;
Mishra et al., 2023) |
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ERRIESIERCIEICE]
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Area)

3 | wRaifEE A
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© | SCHAfEE AT
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Abstract: Morphometric analysis is a quantitative estimate of landform characteristics. River basins
are traditionally regarded as the optimum areas for morphometric attributes measurement on Earth's
surface. Morphometric factors can be approximated mathematically in consideration of the
morphological characteristics of terrain. Estimation of these factors in a river basin enhances
understanding on various environmental components such as biodiversity, hydrology, ecosystems,
water flow, hydrologic cycle, and water resource management. Morphometric analysis is conducted
in the current research on the Tangon River Basin, which is a transboundary river in northern
Bangladesh. The principal objectives are to determine significant morphometric parameters,
examine their interrelationship, and predict the implications of variation in their values on
geomorphological processes in the basin. The study area of this research work, the Tangon River
Basin, located in the areas of the Panchagarh and Thakurgaon districts, was delineated from satellite
imagery, specifically Landsat 8, and Digital Elevation Model (DEM) was the source for the
elevation information. Geographic Information System (GIS) techniques, which were carried out
with ArcGIS 10.2 software, were also utilized for determining different morphometric parameters.
They include stream order, stream number, stream length, bifurcation ratio, drainage density, and
relief ratio, which are organized under linear, areal, and relief characteristics. The research indicates
that the Tangon River Basin exhibits a dendritic drainage pattern, which is controlled primarily by
high first-order stream densities. The research is helpful in acquiring knowledge about the
hydrological response and the geomorphic evolution of the basin, as well as generating valuable
information for flood hazard mapping and watershed planning.
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