A B el AR WA LA i

oz

EEEEDEE

witreiRvyg sl fAoracem i<t

(System Concept in Geomorphology)

17.1. gfi=t

Ao Plte SFERHARMIR SItabam el Rramrers
(RN T % IR | @I stisr=ifes 7=»febges fram
feeeme Sy Bi-eifsfrmm s Fera shgrem 15
¢ o9 B, O Aa-sllo @3 IR Fed T
2ot Ruafe 2|

17.2. 29 (System) :

I PrEeAR(eT, Rieq Somitas wwg, @ A
TE TR GR Q@ A Rfiw @l e Ssitte
209 AR FH, OICF Adidt (System) A |

“The interrelationship of the different parts of an

organism when they are acting together ultimately guiding
towards a result is called a system.”

ehigefRm e Resrd, Rion wwe =g s
ehgeea [fen Samitan qra, iy Fa-efsfeae
W, G Al AT SN GO 3&1‘?‘!‘] ANEH (Landscape
Complex) A

Wm VAR ﬁsﬂm

= |

og 17.1 : @i giRtem cAre TR-oRaRern R
“The Geomorphologic system is a structure of
interacting processes and landforms that function indi-
vidually and jointly to form a landscape complex.” —
Chorley et.al, 1985.
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176 w @iy gfige e

Q (0E G THRY (RS (TS AT 2 G T-TGBH— @A () Texr Ty
@, T% ¢ oiF] g-ogfe; (U) T AenE @ Rfew w0E gt (o) wen.

s (9
ﬂﬁﬁﬁ,mewn;amammﬁmmﬂmaﬁ@m—mfhé
;A Q CFE AR (System) a6 wext qcw ;

(1) Cﬁiﬂﬂ (Input), (i) Teo= (Processing) €% (iii) Sifegsrepe] (Output)
17.3. Shgefamia @4 (System in Geomorphology) :
YRR TRER ANR T>F Siraival w4t = -
(i) o7 Betmica ey frn-efffemmma Mo frada it gfimgefmt e o,

phologic System) |

(i) fafen Toimitas et frat-efsfamm Myt 2aein @ = (@ S v (Mass

)
A e (Sediment) €= A (Energy) eRIITE FIAIGR (Cascading) slash,
G T SRR Tzt e A5 97 G-20R NN F=F ST =1 7373 -

17.3.1. Sfagsifawt et It TrmTafes by -

@ -SRI CEtsi N : :‘:‘%ﬁ“ o
RO 33 o ik Fawsie &, |RR
ST - SR A G S | '; ’
Q3 o[l 2| @2 @Az T
Gata A gireiam q e
foa-afefram +f sifde 20 wae
- @ sAferer g e 4TS T A ;
R A o e fcw -2 ! B e
PR SN T4 (Output) AT s )/
fasfe =1 TR T fogo '
M:;{, AT -4 e fisfe W
23| YA C-S[OTH(I AT | | @y, § WCHiew B tel
maﬁﬁwzmmmtﬁ Saschiig et
oee SfEIFE (Output) SIHCA

g 17.2 : aNdR Frgrea SIS w0 SR
AeE e 21 @3 @ wiee e

(Inputy-aa »fmie i & w= (Qutput) TFMR 1 2, OR TMATT Tt At A
A T ¢ AW =0 )

173.2. FpTAS e (Cascading System):

G (Chorley) 4 wl-SRAIRHITE AR &= o ST it @ © 3.
e ol s el — @ e 9 ¢ oo Q@nm =) egeE @3 K
2o @u (e A e @ 2 ol @ e e (Supply zone)
) A, TS wiee s it A @ (Transfer zone),

e ferge oo

[

Sk SR N0 R AT T (AF TGO
1 @ Tt 98 it e ¢ Afife 2 A wo
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a AF-FfS @@t (Sediment Sink Zone) 4t | wfie @B foafs ST (@-CRITA AT
(T “AfeT 3 ST T, RINIGT a1 3197 7T AA— $F WEAGAR A Gy €2 40

TRATAY FA W | GBI TS 4zeliy 7 G (@F TP T, oo @ =
RN 8 HEY W G 4N FPLe A sl |

17.4. 2@ g

R SRR AN e fs for1-efofiar g foraes wiit | 7-sraifeta fRfon s
(a8 (Variables) @ fragifer wiat Frfis =1 @3 cafieifera g 71 (Independent)
GG %‘iﬁﬂa (Dependent) | «3 RSz mﬁﬁﬁ ﬂﬁﬁ‘ﬁf Frae-7949m (Cause)
BIART 89R A7 I AARC® 2| FM-va.3(8 @@ Afasee caRpfens ordi 2@
e frSeAieTet et I wATsR | T, etfie Tt (Intial relief),$-91f%® 7197 (Geologic
Structure), Se11Y (Climate) 2$fe TM-SAMRZR e (F1g F 3% | w7 g
R Sfer-umeme, g-egfon IEet, Trem sffwm, s a4, v oS,
3 TGP AP Wk AGTIR AFfers I <

@R @ oge R EEefE s Feel: aamite aeifie ww; seeE
sffai @ &S, T Toer Al ¢ 2Rz A9fe FAF ATSA (Channel) TWREBTE Feffaet

IR G TR @HTaF TH (ATF (Zone-1) B (@CT ANHF WA (Zone-1IT) 20T
sifdaas @ AP AEd IA|

SN g

1. 73 (Time)

2. A T¢F©! (Initial Relief)
3. ©9%, féel-a7%9 @ 919 (Geology, Lithology & Structure)| =&
4. Gy (Climate)
5
6

. Sfgr-wmema (8@51% 8 9qY) (Vegetation cover)
. Il A HAR AN (At T
(Relief or Height above base level) faSaiet
7. SR e[R ¢ HAfe R (9=-I)
8. T@fWSW (Drainage Morphology)
9. BIteA eFfe (Hill slope morphology)
10.S(EE AR 8 e RN (9= ipl-1I)
11.41¢ 8 T SAoPR &Ff® (G-I
12. 799779 @3S (Sediment morphology) (<&TIFI-III)

(Source : Schumm & Lichty, 1965)
HFN 59.3 © TA- ORI [Afeq By

TR-SRRIRTR AT @3 ARSI A T SRR 63
IR A4S F @3 ARTST AT ©f I 40 24

17.4.1. &eif=g f4fe 9T (Relaxation Time) :

YRR @ T3 A THAM A @ #ifRafEe e et sfae e ) e
Geo-morpho-12
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178 W RfAw SR R

RS T AR WOWA (PR TN SI0L S ARIE 20 G @ SMTa
SifRTé RS TW| EEHTR (Melton 1958) U M Sl BAMTAA ARTEE 76 7oy
AT, (A VNN TR L8] ARES 208 %g 3= @i fMferer smm (Relaxation Time‘)
T | TRIEE NI < A — ARRAT ST AR (TG (5T AT P2 6 NSNeTo] wemaye
sif¥f¥e &x, g e @M (st order) TS 7T At T Aear Aea S 271 @ oy

@I YR SISl (Sensivity) Rfew ¢vta 79T 23|

| SR e
e i q= A
IF! I Twe! Tw / wfys ¥ / [
ey PR L

|(Component) Biron e Brrdw frsw
T -1 | e SHIAIANGTY |0 G IBAA© Py | o 1 AT | 0 @ IRl Frg
(Zone - 1) (High Drainage | wf&% Soeidiz | @ 9 il I oI

T - Density) o THIMF TR o I TH TRz

feiferat : | o Tt A0 (High Peak o THNT

e € Aeted (S‘“?P Stream Discharge) @ AANT
TP R | gm,dwm) o IR o HNI@R ee-
= S CHEIEY Tesive (%)
W (Base flow)

:s"::)"“‘ o TR oT-

"'[ . | Cesimw (3FF)

@R I | e H T | o THAER A | @ AL SO | o

(Zone —1I) 247 AT vell | TedAmw (W) [ Q@I o o W@ aifbry
CECE ICE “e7 (Bed load) | e Ollw JAE | @ T Ul befl Sfafet
e s L AP ST BTl ST | @ I 2R/ASIl | @ FRA 2R

1 | e et T (Bed load) Gf |  Smeie
| o THER/ SOl | o WAL | @ TS FHIE
oS (Flash Flow) | '
o A3 AW
o RO A AW
P T
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17.4.2. ™I (Sensivity) :

et

Q3 M R (WM STt @ ofta Al e Baemm At (Response) (7

ITE IR “AHIGAS! (Sensivity) aver| b Riferer s @ AMagoffer orwa (Recurrence
Interval)-93 A1 |

17.4.3. CNW9fq® &G (Recurrence Interval) :

96 G G T wwa, @ e o, @@l [ Saem Afiada ofEfEe 7
@, df$ 10 Iea w9a Gl JRTe TR ACAT 0 (@ AT 1000msec GEHCAE) 20
T W @ 62 SRARPR IVE (Aeoffie e 25 v agg |

17.4.4. 7«2 (Recovery) :

Tyl G2k AFAGE (Wolman & Gerson, 1978) ST® (WAl SaBaR 2ole Gam
(IR AR (I 737) T TNTOA ARG 20 IR 99 #[0a A A G I
Lo AL G2 AHATOT WA TR RT3 S oA Re=iioim aCe | W4 Anee a3
GEF A -CHINTT 21 RIS e At oy AR @ s w— fa
A3 G2 ARRET S FT ST SRPRIR RFTe SIFA o1t ojof-omeiteid a1 Complete
Recovery 30# | (T I @2 A% 4G 27 Ot oHeoH T (Recovery Time)
e | G, 2O (I AG-IBA T ©If = ARNTST (@ ARG 27 O #fARUeA 00
AT 1-2 q%A T A | G 97 B0 @ (=6 (26 GEARRIE A @ (Rill) A S
(Gully) 78 Z& Of AR A To IACOS WE AW A |

17.5. 4dge afefdara 4@t (Negative Feedback Concept) :

R 1884 A= TR e gorat 727

/P/ @ WOl (Henry-Louis-Le Chatelier)

it G2 YA &S] ILA | OfF WO A

E I G (@INTaa ARt G, e

'V\ ARE T, AT AT (R AR

E frerforemel | Qe @ro @@l B e I3 @R T
eftefiie RSt Tt Affad ¥ =W

facareia aR O G el AAffadtan wEl

(D) *Hereera Ber fflrs AT (R W R ) | wipre A e 2w «a «a Sl I
() = wiferar f&m A :
() R Borerwra S vt foreTalt o s 1 @3 @
© wiRere R A Rews R 7m0) Yoty afSfFaa (Negative Feedback)

fog 17.3 : Rfen gfimuem @SR R ggo e | SR TS, RS A7 21
I ATG1 BTe YA 207 O ofSTan @ W ACS | ¥ FEA I 9 O R =W
G G T e SR AR Sferan Fo i W e A g 2| GRend W e
QT A dfefEaE e ddan s wfve e

o G Wiz FE A (4, AAICS 2I1e AW TG AR @RI GO AT ST A R
fg wed Ao W G A ATSA Ol 2ol I w0 (B 17.4 )| WA wiw siferast
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G LS S AT | @3 G HAS AT TOw Al oG G AAT QRN T oy
WWMWuﬁmﬁﬁmwwm@mmﬁamaW%mn
(Stedy State) F&iw e (Ba 17.4 )|

o 17.4 : ANy efofFn
amwmmqmmmmlwmmmm,w,

Y=EIT RS WZY FACO AN, qUO HICETH [t @S AW, FA-FACA S & 90° 73
= | T DIt PSR (Stability) 8 27| SFS e Sl @il «7 (landslide) b1icA
I3, aimmmmﬁw,wmﬂwmwim@%meﬁwmﬁm

=i (B 17.5 8 17.6) 1

2 & L,Q:-'#?Eﬂ#?yég f',:"", PR

g 17.5 : 4= A AS OAF Wegew Agr |E————
B teR = @A RISl w8 2| e p—— ———
(oiem W@ g = g afofE) o =

17.5. ShgeifammE STenar #If$#Td (Geomorphic Scale) :
WMWQ&@W&WW(&WNWW@ e ST
s 47 fofers wd-wad (%4 (Cause & Effect relation) sAfFaes 3R PRSI AT
ST 1 28| e R e A Tl sifaaéa At PRSI AL, S
A paEfeFE SRR FBEEl oifFaE 31 PRI SICEb F SR AT |

@ @ A TS J LA — %
~ (A) ™if%= “Af771a (Spatial Scale)
- (B) @@ 7@ Al (Time Scale)
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——(sg W)
W —Y D

foq 17.7 : Rfen eta/femaa ghigst (e @)

17.5.1. gD CIELED (Spatial Scale) :

SRR F© NCo gt T eevat w1 203 ot o frea e wae 2 e,
ot oS8 STSTAR NG G I 5[5 T STAbA IR, T @ 9 B T w10 - ATST
eifs, ST @ gzl 2 e It ffen itk Wesi efigred sitaaan [&fen sooE
sifradrliel (A (Variables) I SAMM &% 203 615, for 0 oyl Tge 20 @< for
SRR S e 2 | @B 10 3o FRITaa ifer-Srmifzee! (Gully Basin) e ==
24l ZCE— ©F SHAMItAT A 1000 I B AToiar FA-SIQARPR SCIFATCINSY ARSI
A 42 T, A Ao fon zm, A agfoe fon = aw 1o cwia
gfigesre Trie for 2|

fifow (R e SRGARWIR SEel 7 SIS (TP BT AR | 1914 AT CRRuT
(Fenneman) §-2l1Ffe® “=ISIA (Physiographic region) IRl O <R T HATARRICAS
SIEqE 169 GEAFIR (Apalachian’s folded province) 251 SRR SRR CFLE GRS
o AR R | el SR AT Sl fOfaTs @2 J28 GHIPIC CRIUI-CRIT!
AT GEARR ©lsl FE AN T (@ AT |

’Uﬁ’jﬁl (Salisbury, 1919) @ S (Spatial order) e efigsimm IR
| fofd g ) gfigeie ame :

o T SR-gH TR, TR R ARy S [fen Ao =
o2 P PR |

oS P ShEet : T G o @ FEpisER R e gfiget e aE
o, WETEt, e, MM JE61e, S FEAS G Wg-AYEF A el
oo FTE gt ¢ AT, FAl S, APl (Escarpment) A @R oA
gigAre a3 | .

g-f@i Bafie (Wooldridge), 1932 7t -eifgf® W97 (Physiographic atom) &<l
7, mﬁmﬁwmmammﬁwlmﬁﬁwﬁﬁwawm-m TR
WPlamtion Surfaces) 9-4ACH Yi-&‘@m k] THiEa |
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WA (Carey, 1963) 0 T fofere tofis g 4l o
elerm W : wpIE el arar FE st
oSt @ ¢ AU 1000 B Sw7 [HS -7 P67 Szt (Tectonic Cratop
Basins) | SR ataa S3afEzas|fer woe wa cx#far amar ffie
PO FW : AAS 10 W S pif® 4 (Fault Blocks), THZael : @il pifis
4@, A FOF WIRNT HGTPN |
ITes, GrATA @ Bulb (Hagget, Chorley & Stoddart, 1965) 'G' AfBILaa izen O |
st sifRe SRS M AR igreta et SEeitea afal 7R Shigrom i
W (fR) RS =)
G = log (Ga/Ra)
G = WM g ?wf*fas (o)
Ga = Wl SR Cwawe
Ra = M8 SR Cvawa

% YO T e R JYACET YA 2 203 1.821 ¢ 35 R i
N ShRgeei e «iffTe 29 8.71, SR 10 (239 MC2F (P BHIgLeE e«

TR 10.11
T e Rifow SRR TR-SRIR @ Sol-sraifer ffars Rier AR 9w
SR N[ LI 9K I @ g 1 2RRSIIC 2e T (olTR | JRARSA el iz g =ifamra
SR g Pl AACZ | (R RN 2(S JATO eI R I 23 11 | Swizaet
B =1 I, @Il SIFeF ITJE (Cyclonic storm) JAREA GeAIPIH FAOIT RCCH 20T
IR GO AR G AN AT | O &S 7T GEIRT TS ANS JRATSA SIS
3<a W ZW I, O3 SigA AR SpyRaE R 2|
SRR SRetR ffaTd e w1 fafad w31 RTE; @, 96 9w 5124 (Ripple
Mark) 075 I GIFHIN0E, TS %471 (Pool) Ik fieal (Riffle)-9F TR ST ILHFHS
CEA TS Fhod 200 34| Teud F qatTa giiget rw qat wF [ 3@ o favw
TR FA T, OIwA OofF MRRAT (AP c%el At offi s s Tow
% (AT PRI e fafon Serag Sige Fits e 4@l #fe F1 I G%
NN G AR (e frdfael a1 o1ze 20| {fRAorda g giigrer Wt @l e
oA RIAR FZEAG 7 | G2 FARIT BeAfGINT (Genetic) ARSI e wFfeore
(Generic) c=fafier Yafae Fa1 2| 9 Q@ fARETR I3 Torafer S| 9=
(A @RI AW @, YAgATe ©g (o T @i @ AP, FF AR I A
20% | (I, §-Ifg@at (IR &% FTIF (1st order) GHRA 3 FIG FFH, G 2fwTe
MW(Sedimentologists) AYEe CFTG w45 ST (10th order) MM‘HW:

AaE cPee gfigefRwal gem (A TN e e A @ SEnar wee |
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oot @ (Spatial order of landforms)
TP (T A Y S gfgrem av—
&/ order W‘f

S W/ Ist order | SIEIT, RIS, 511 (Plates), S #11@-Tsietl, o1 #4rs- st |

S #/2nd order | g-eitgfws sy, wifs, Firs war, eTefil, fors-gemgf, FgTeTe
[ . “W?ﬁ Wfﬁfﬁiﬁ ﬁWﬁ (Tectonic Depresnon)l

PO F/3nd order | NI ok g-oIRe T, Sre, pifs, e 15, AR |

oY FW/4th order mewmm T, (A — JEATS BT,
IR A AT Giee ©ogfi |

AT F/Sth order | TR T TS A HAFTETS SRR (210! Tofere, g,
AT, AF, T |

T F/6th order | FHUASH TGS I HFTG© © igH; (T — F7 G2, %ﬁ%—
Jiy, RIS egfo|
FeN F/7th order | A WA eRee A WO, ARTS BT E
SBY $/8th order | TIe] IR Foa Gie, o, fage |
W FN/9th order | FIN THMCA 4R IR B AT wHl, ARCTI i ASfS |

Wi $3/10th order | e A fa I AT (RATH! (RATHT GRFA |

[Source : Chorley el.al. 1985]

17.5.2. FF 2AfF7F (Time Scale) :

gigeAfRw My fo7 @t T AP Scewa Ft 23

() =HLFA T (Cyclic Time) : T7F 7% LA SRR AT MgTw T3
G AR TAS ST FAACT FAGLPA I A0 | G0 SFERLaa s ATt

— (3) el YS! A $iE Ol ¢ FHER A oo F0F, e ¢ e oo,
() TR A G-7VAIZ, TiGT-SvR, ST ST 2AR, S, Tr-uwy aofe
frageT Mo ghRreR s @$a (Cyclic evolution) fX@e |

(¥) oHifi® W (Graded Time) : @b 93 F8 AN I, @ T 430 CRATH!
TR A T-SRARPE weH- e, A efSfFa (Negative feed back) SIF SR

e

7

sg8000 §o£ooo ©00000 B ! | T

]
e @o Q@ Yoo
B L b f— e W ——— >
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sifFadra Tomw wfbcy wal Faerm (Steady state
equilibrium) S9N T | T FRrst sAtewtT &
SR INFS! R TR (I R (72 | FAD 992 oy vy
O (1 T - wial, AT I, &
G (AL T 8 AL AR A PRl AT | (7951

SefRely S, ARTER OiF G AT G#HE e @
sieTe] SR 8T IR SR (TS *1e3l I |

(%) SieFRT A (Steady / Instantaneous Time) :
<% S T§ WO TN @R 90 (RO GHIBIEA, TWH—
)-SR SRR ST ST (RPITAT BT SRRt n n —
R SR O | T - SRR o) 51 AR AT 4
TRl (Variables) TR, (3 #[TA1 TR AfET

S

=
=1l -]

SlewfE T ——

T 8 SEERRR Reae ¢ ST | o 17.8 : R - 5,
=6 e oo wme A gfiget elewfe 1965-98 S

FTT~7 HAT TSB! SIS AT Il 7S, OO0
=5 AN T S 4| SR 0Ol A AR SRR I G e A,
AT I NATOCS LG |

17.6. SREARWE SIAAT0 4Felt (Equilibrium Concept in Geomorphology) :
%52t -9e7[5 (Input-Processing-Output) AfEe SRgARME 2T Seoso
SIS (T STEPIY (equilibrium) 4G 57g={el | (P @aafivs f AR A s
(mass transfer) TR GR ST T 95! v *IfE LS (available energy) HTZ O
Sor SR SR ST T A ANACTS A PR @ uked Prfed =ifFw st
wmg;mwmmew—WWWW|%
@ @R LA A SR T (T @R OISR 205 Al TN SRR AT @36 FREA
SRRl @R RIS 2F | QAT FEE FAE T IR AFEAL NS P AR G
qﬁ?@a%ﬁawmmumwmmz

17.6.1. FERFAN ©IFARY (Decay Equilibrium) :

T AT ST G PR A I I AL AN e O | S Lo
AT 214 37| RS TS A (oo I QoIS etiag i it fFfeter st
2 SRR R 21 2, I SRR AR @l 2 i <10 5T | (Ufe (Davis) 23(E©
5T TG (3¢ STH) IR IR SRy LR Toi afefre (Ba W 17.9-9) |

17.6.2. fifeAi= fear-afefeat #4ofe (Steady State Equilibrium) :

=it (Gilbert)-a7 429 {6 RIS 51TSA (Stable average) (TP PN (AP ]
FA| AT ARRE A a1l 3 f&r1-2ifSfaat 3 71 (Interacting feedback loop) *I1f#@
731 |« el et A | @in eldEie wibe [y Fa-afefen T8 e o i)
267 AT G DRI W9 9SSRI SRR 5TeT roT FfSMeT 267 w641 76re 21t
(@ = 17.9-4)1
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17.6.3. oSN sy (Dynamic Equilibrium) :

SRS G Fefeder @ma&@m@ﬂmﬁmwmﬂw
SIPINL TN (I 3 (I G S Swa(TA wAAiCea ST S (e Aica Aia
AfE q I YW AL RIS w2l e G (Unidirectional) ©1ta #If3f%e 271 =11 |
Wmm PACHA YN A A1 o{Fadrera (Positive & Negative feedback)
TGCN GRS S Webta 21| wreaq aieiidfia R e sty Gran-efofmm 4o
) NS AR WA AT AT 93 w0 21w st 41 siwiirel a1 w0 s@wim e
(e T O OIF AT SITAG S3= 0T | e @ Aol R-elfofEmm S @

oG ST (R G0 717 7 | G2 SrepiIys il @ aifofMer o fires oo Sremy
sifgefen e wiepR = (fo@ == 17.9-91) |

T ISR U Fefedm
S SRS
f

i m . 'frfs%ﬂ m HLEGA S H:?mffm Q

A ——>

g 17.9 : RfcweE SR q=60 (Chorley and Beckinsale, 1980)

17.6.4. alfeRe Fo=IT AT ©F (Dynamic Meta-stable equilibrium)

AR SRPIGH AN R A4S Afasa a7 2o tanfEs oAfaeda (Catastrophic
change) T (7, =R SIfEeT TN SIRAICI 41l 216 T | GUHCE 471 2 (@ SR
o8 R 7T S SR QTR 201 TR A SIS AT T | P WA A SR
@O o ARSI it Viﬁi"fﬁ‘mﬂ@ APoA@! (Geomorphic threshold) 4T |

QI IF PR R e @R et afefFae Mg @3 f #fReifen fire wepe
TR 3% 4R gfiruer Sset 3 (o{TeT RSt (g Tioi #ifFda 905 @3 TR gRgH
RW191% 34565 <=1 28 | 33 eIt BRgrem Radtaa s sitaaem orat am 2fef oo @em
TR AR T o1 ARG G O AT o4 BT (AN (adjustment) TSI TGTH S

e 271 @ wieirm Sota fofie w0 H (Schumm) 1975 et S sAretfesren fada srga
e w0 (57 17.9-9)




