GEOMORPHOLOGY AND LAND-USE
A CASE STUDY OF MEWAT

Dissertation submitted to the Jawaharlal Nehru University
in partial fulfilment of the requirements for the
award of the Degree of
MASTER OF PHILOSOPHY

DEEN MOHAMMAD

CENTRE FOR THE STUDY OF REGIONAL DEVELOPMENT
SCHOOL OF SOCIAL SCIENCES
JAWAHARLAL NEHRU UNIVERSITY

NEW DELHI-110067
1982



Gram : JAYENU

JAWAHARLAL NEHRU UNIVERSITY
. 652282

CENTRE FOR THE stY OF Telephone : 652114

REGIONAL DEVELOPMENT
SCHOOL OF SOCIAL SCIENCES New Mehrauli Road,
' ' NEW DELHI-110067.

I cextify that the dissertation entitled
®"Geomorphology and Land Use -~ A Case Study of Mewat®,
submitted by Mr Deen Mohammad , in fulfilment of six
credits out of the total twenty four credits for the
Begrée of Master of Philosophy (M,Phil), of this
University, is to the best of oﬁr knowledge, his
original work, and may be placed before the examiner for

evaluation, ‘ N
Py oﬂe ﬁ(@ﬂ/
(Chaizman) —  (Su Vi sOr ~Supervisor)

-7 82



ACKEEQYLEDRDGMERZ

Sometimes words fal to express one's real
gratitude, since acknowledgment is not mere play of
words, but an attitude of mind, and»now I am faeing
such a task, '

- My thanks are due first and foremostto my supervisor
Drgm’&‘):,S._Padmaas. who took a keen interests in this
research work from its ineeption, and offered valuable
suggestions and scholarly insight at every stage of
this work. I am algo thankful to Dr. Pratibha Mighra,
who co-operated me 1u the last stage of this work,

Besides, I am very much indebted of the two big
personalities, one ig Profescor Mumtas Khan, who have
been a continue source for me for the last 8 years as
'ho hae helped me through all the reliable means.

Another is Professor Moonis Rasa (my Prelim, and chief
supervigor) with Whom to express the gense of dediceation
and affection 1s completely beyond the capacity of my ,

P P 4 ol . s ! .
. B . ; T
tms * SO E s - FRRRNERP. S . R R I

worde, He 18 very much interested to bring us at the
level, so that we could compete ourgeleves from rest of

the world. And that is why, I am very much indebted to
him,



Besides, I am also indebted to Professor Bhalla,
S.K, Thorat & Dr. Chadhe, who helped me in managing my
expenses through their projects last year., I would also
like to thank all &% the CRD teachers, especially for
Prof, Aljazuddin Ahmad and Dr, K.S. Shivaswaml, as 1
have found some human values in them;

In addition, my thanks are due to Dr, Shanware

(s01l survey Officer, I.A.R.I.) and Dr. Bali, the Director
as they allowed me to collect séme valuable data for the
Mewat surveyed area, _

Among rarely friends, I have; I would like to
mention some of the names in whom, I have found the
reliable human talks. These are Mr, Qasim, AjJay Rajoria,
Hashmi Gheyas, Imtiyaz, Rahim, Akhilesh Trivedi, Benjamin,
Roy, Rath, Parveen & Tyagi. In addition, some of the
others are equally able to be glven thanks such as ¥r,
Tasin, Sachi, N.R. Das and Alam,

In the end, I must say that I will endeavour and
incalculate philosophy, principal and practices of .
geomorphic research in the future proves of my 1earﬁing.
And now, with the name of God most gracious, most
merciful who will lead us from the darkness, in lighting

through learning, I would sum up.

Dednmohammad



i
2
3
4,
3s
8.
7.
8.
o
10.
11,
12,
13,
14,
18,
.
17,
18.
s
20,
21,
22,
23.

CoONZITERZLS

Chapter
1.

l.a

1.b
1l.e

1.4

l.e
1.t
2v

2.2
2.b
2.0
2.4
zée
2.1
2.8
2.h
2.1
2.3
3.a
3.b
3.0
3.4

Title

General Introduction

Literature Survey

Mewat Region ; Location
Geology

Physiography of the Region
Drainage |
Climate

Geomorphic Parameters
Selection ’
Data Bage

Absolute Relief
Relative Rellef

Slope

Ruggedneas Number
Diasection Index
Drainage Dengity
Stream Frequency

Rainfall Int ensity

Geomorphic Regions of Mewat

Description of Profiles
A Ridggs & Valleys
AII Central Aravalli Range

34
36
3¢
37

42
48~
4
U7
€2
54

$E
Go

Gl
632



24,
25,
26,
27,
28,
o,

31.
32,
33,
34.
35,

36.

3.e

3.7
3.8
3.h
3.4
3.4

4.2
4.b
4o
4.4
4.e

5.A

S5.Aa
54b

B.4c
5.A4
5.4e
5.Af
S5.4g
5.4n
5.A1
S.A%

5.B

Alla Disgected Piedmont Zone 649

AIIb Intermontane NMidlgndas Z?
5
AlIe Intermontane Lowlands /
€
B Plaing Stufifed with Sparse
hillocks
A

BI  Eastern Jamuna floodplains

'BII Western Aeolian Alluvigl Plains ‘0

LAND-USE OF MEWA? 72
Meaning & Definition 7%
Purpose & Scope of Studying land-use [
Selection of Land-Use Categories i

>7

Land-Use ~ A General Distribution
Land-Use Under Various Geomorphic Regions

Geomorphology & Liand-Use - A Qualitative
Study

Significance of Landform Studies
Geomorphiec Control on 1and;uae

I Absolute Relief Vs. Land-use

II Relative’Relief Vs, Land-use
III Slope Vs. Land;ﬁap

Iy Ruggedness No. Vs, ;and;use |

v Dissection Index Vs. 1and:use
VI Drainage Density Vs. land;use
VII Stream Frequency Vs, land;usé
VIII Rainfall Intensity Vs. 1and;use

Geomorphology and Land-Use =
A Quantitative Study

af
T4

94
17

8
[o!

fo4
[06

[of
re?



49,
60,
51.
52.
¥,
54,

55,
5.
57.
58.
59,
so.
1.
.
6.
.
6s.
se.
67.
68.

69,
70.
71.

72.

5.Ba
5.Bb
5.Be
5.Bd
5.B. e
5.B¢f
5.Bg

5.8h
5.B1
5.8
5.3k

5.Bnm
5.Bn
5.80
5.Bp
B?Bq
5.Br
5.Bs
5.B¢
5.,C

-

' "
Abstract _
s
Methodology

A

1é
16

g

Data Base
Objective
Choiee of Variables |
Significance of the Study

Corr. Analysis for the Region as a ne

whole

Pensil-wise Analysis - ALWAR " 120
DEEG . 13)
FEROZEPUR JHIRKA | , o>
HATTIN | Y

K AMAN S
KISHANGARH | . (4l
NAGAR - |  (ué
NUH | S CR
PAHARI , o
PUNHANA - ,, (gl
RAMGARH ‘ . 153
PIJARA ‘ 1
Concluding Remarks rée
Report on Tijara Tehsil -~ A Case el
Study

Summary & Conclusion

7o

| !
Seleoted Readings 'y

18y
Bibliography

‘Appendix



S.N.

1.
2,
3.
4,
8.
8.
7
8.
..
10.
11.

12.

13,

14.
15.
16.
1%.

18.

LIST _OF MAPS

Map No.

1
i1
11X
v

VI
Vi1

Vi
IX

X1

XII

X111
Xiv

XVIl
XVIiII

Location Map-Mewat

 Adminigtrative Boundaries

Geology |
Physiography
Dralnage |
Absolute Relilef
Relative Relief
Slope

Ruggedness Number
Disgsection Index
Drainage Density
Stream Prequency
Rainfall Intensity
Geomorphic Regions
Land-Uge Map

Landuse within geomorphic regions
Contour Map of Tijara

4
e
3
Ly
Sy
&F

P8

as’

877

ES

Physiographic Region - Pijara Tehsil [7°



LIST OF DIAGRAMS

S,No, Diagram No,

1.
2,
3,
.

5.

e

8.

I

I1

- II1

Iv

Vi

ViI

VIII

- Geomorphic Parameters along

A-B Cross-Section

‘Geomorphic Parameters along

B-C Cross~Section

Geomorphic Parameters along
C-D Cross-Section

Geomorphic Parameters along
D-B Cross-Section

Geomorphic Parameters along
E-F Cross-Section

Geomorphic Parameters along

P~@ Crose~Section

Superimposition of Geomorphiec
Parameters along A-B, B-C,
¢-D, D-E, BE.F, P.G Cross-
Sections

Crogs-3ection along SB
& N -~ PIJARA TEHSIL
(Mewat Region)

Page
159

X

7]

Y

"

[LF



8.%o, ITable Wo.

1.
2.

3
4.

5.

7.
8.

9.

10.

11.

12,

13,

14,
15,
16,

17.

18.

I

II

II1
Iv

vi

VIiI

Viil

IX

XI1
X111
XIVv

XVIl
XViIil

LIST OF PABLES

Pacing Page

% Area Under Absolute
Relief

4 Area Under Relative

‘Relief

% Area Under Slope

% Ares Under Ruggedness
Rumber

4 Area Under Dissection
Index

# Area Under Drainage
Densgity

4 Area Under Stream
Frequency

4 Area Under Rainfall
Intensity

General Distribution
of Land Ugse in Mewat

Absolute Rellef: Vs
Land-.Uge

Relative Relief Vs,
Land-Use

Slope Vs, Land-Use

Ruggedness No, Vs, Land-Use
Dissection Index Vs, Land;Uae
Drainage Density Vs. Land-Use
Stream Frequency Vs. Land-Use
Rainfall Intensity Vs, Land-Uge

Geomorphic Parameters Vs,
Forests

ul
L3

Y6

ug

5
L3
(S
78

[ 60

[ 0¢”

o7

/1=

13

[19



19.

21.
22.
23,

24,

26.
27.
28.

29,

31.
32.

33.

XIX

XX1
XXil

XII1X

Xxvi
Xxvil
Xviii

XXI1x

Xxx1
XXX1I
KiXIII
XXxIv

XXXV

Geomorphic Parameters Vs. (¢
Barren Lands

Geomorphie Parameters Vs.
Cultivable Lands

Geomorphic Parameters Vs, 2"
Forest - Alwar

Geomorphic Parameters Vs, |25
Serubs & Pastures

Geomorphic Parameters Vs, 126
Wastelandg

Geomorphic Parameters Vs, 12

Cultivable lands

Geomorphic Parameters Vs, A€
Area Under Forests - Deeg

Geomorphic Parameters Vs. | 21
Barrenlands
0.
Geomorphic Parameters Vs, 3
Serubs & Pastures
(3!
S§comorphic Parameters Vs.
Cultivable lands
K
Geomorphic Parameters Vs. 2
Area Under forestg =
P.P.J. (Ferozepur)
Geomorphic Parameters Vs, 52
Barren lLands
133-34
Geomorphic Parameters Va,
Sorubs & Pastures ne
Geomorphic Parameters Vs,
Wastelands
‘ o E3Y
Geomorphic Parameters Vs,
Cultivable Lands

Geomorphio Parameters Vs. 136
Cultivable Lands - Hattin
Geomorphic Parameters Va. (378
forests - Kaman



36.

37,

s1.
42;
e
s,
5.
46,
a7,
.
1.
Lso;
51.
52.

53.

XXXVI
XXXVII
XXIVIII

XXXIX

h473 1
XLil
ILII1
XLIv
XLV
XLVl
XLVIX
ILVIII

XLIX

LI
LI

LIII

| Geomorphic Parameters Vs.

‘Geomorphic Parameters Vs.

Barrens - NHH

Geomorphic Parameters Vs. |38-29
Barren lands

Geomorphic Parameters Vs, |37
Serubs & Pastures

Geomorphic Parameters Vs, lao
Wastelands
, 1ye-ul
Geomorphic Parameters Vs,
Cultivable lands
' [
Geomorphic Parameters Vs. "
Forests
Geomorphic Parameters Vs. tha-43
Barren lands _
Geomorphic Parameters Va. rh3-44
Serubg & Pastures
| | , : Iuy
Geomorphic Parameters Vs,
Wastelands
jus”
Geomorphic Parameters Vs,
cultivable lands

(46

Forest - NAGAR

Geomorphic Parameters Vs, thé

Barren Lands
[4?
Cultivable Lands

|u&
Geomorphic Parameters Vs,

uq

Beomorphic Parameters Va,

. Serubs & Pastures

[SO
Geomorphic Parameters Vs,
Cultivable lands

Ic
Geomorphic Parameters Vs. ,
Porests -~ Paharl

' 1€

Geomorphic Parameters Vs.
Wagtelands - Punhana

Geomorphic Parameters Vs, }rzacs
Cultivable Lands - Punhana



54,

" 55,

86,
.
.

61,

LIV

LV

LVl

LVII

LVIII

LXIX

)47 4

Geomorphic Parameters Vs.
Forests - Ramgafh_

Geomorphic Parameters Vs,
Barrens

Geonmorphic Parameters Vs,
Serubs

Geomorphie Parameters Vs,
Cultivable Lands

Geomorphic Parameters VQ.
Forests - Tljara

Geomorphic Parameters Vs,
Barrenlands

Geomorphic Parameters Vé.,

Cultivable lands
Physiogr@phic, Land&ﬂaef

153-5Y

14

(¢~

| S&

(s7

1§7-5%

and erosional characteristics

of Tjara - tehsil

(%

157



CHAPTER - I



CHAP?ER - ¥

” Gsomorphology which is concermad with landforma,
naterinls and their roYated processes, is pertinent in
all aspecta of environmental mansgement involving the
physical phenomena. Significant advances in the mapping
of 8 land's geonorphic characteristics have added an
invaoluable tool in asanting the potentinl of land for
davelommaent, and sn providing a valid basis for land
use planning. Geomorphic procesaes do not operate in
isolation. They are generally a part of a whole systen
of intoracting phsnauana';.“ This interaction anong
4ifforent phononona gives rise €0 variocus culturnl set
ups over the purface amnong which Landuse is one of the
moot important aspact in vhich the geomorphic parameters
play a significant role .

In a presidential address to the S.Afriocan

Gsographical Soclety, mxayz

goeomorphic gtudies Vo bo orisnted towards the needs of

stregnad the negd for more

- mOeY) = the necessity to understand geomorphis processes

ohls ' "y

1. Cooke R.V. & Doorntamp 7.0, (1974) ‘Ceomo. in
Tavironmental Management® - Qlarenoton Press Oxford

pps 17,
24 op et gp'i’s



has now been amply demonstrated in situation that
involve suoh things as flooding, landsliding, asoil
orosion by wind or water, coastal erosion & deposition.
Geomorphologiasta are inorsasingly realising ths value
of their vork in the soifition of applied problems &
they are making some singularly iaportant coniributions,
The identification of geomworphioc units nngaz“ fan&aystaus
mapping has given the needed fupetus to taockle some of
the snvironmental prodlems of thess, landuse studies are
 the most importont, which seem %o be highly correaspondent
with geomorphic units, Such an intricate relation
batwesn Geomo. & landuse provide a detailed Lramewark
to auuoaé the role of geomorphic paransters over landuse -
One the ralation is established, than 4t Docomes easier
to evaluats the oritical levels beyond which the
agriculturl productions have to dDrcome restriocted.
Literature Syrvay:

The past decade haa witnesged an incrsasing change
in the mode of landaysten stuldies in Ceono,

The geomorphological studies ralated to our
topic of research "Geomorphology and land-use™ can be
conaideored into three stages: |

{. HWorpholegy and land ayatems in which mapping
of geomorphological units have been done.
2. Correlation Analysis and
- 3, Ueneral dietridution of land-use in a ragion.



The vaery sarly researchers atressed their work on

studying the landform umits after analysing the topographic

mape nond their enrtographic repreosentation on detailed
gsomorphological maps. Thue, ths regional variation
in the units ware charaoterieed by their uniform shape,

homogeneous geological struoture and present day processas,

Some of ths interpretation elements include the degreo
in disseotion of the terrain, drainage pattern, valley
form and other erosional featurss. The landforms were
grouped under various geomorphological unita based on

their genesis and'proaaases.

The land aystem units wers first made by Division
of tho land-uss Research, 0SIN0, of Australia taking
morphology of region as a dame, but the data used were
the air-photographs. Using aerial photographe, o few
studies on geomorphology have been éarried out in
diffgrsnt parts of our ecountry aleo. Such studies have
been utilized in the improvement and devslopment of
the region,

The purpose of studying the 1land aystam, baing
some as 1% was in the early stages, The difference 15'
only of the dain base and the tools, whioh used oé
are Yeing used iaaay.

In the sacond half of the 20th century, the source
of tho datn bases remained as the topographic shoeats,



But a3 ths modsrn technology and air-surveying is
developing dany Dy day, the techmigque of aire-photo~
interpratation is also deing adopted in an enlarged sesle,
The geomoryhaloaical worka, using topographical maps were
ns £ollowas , |

Gardiner', in 1972, has studied a morphomotric
approach to land-form aspeots of land olassification.
In 1974, he studied the landform and land oclassification
in North-west devon. Again, 1976, ho studied land-
evaluation and the numerical delimitation of Hatural

Regions.

t. Gardiner V (1972) - A Morphometric Approach to
Landform Aspects of Lnnd « (lasaification =
Unpublished Ph,D., Thesis, Univoraity of Hxeter.

Gardiner V. (1974) - landform and land olassification
in HortheWdest Devon. Reports and Tranaaotions of the
Davon-ghire Agsociation for the Advancomant of Scienoe.
106. pp‘141-53-

Gardiner V. {1976) Land Rvaluation and the
Hunerioal Delimitation of Hatural Regions, =
Geograpiia -~ Polonica 34, 11-30.



Mumta Basaie, in 1975 has made a briesf geoworpholo-

gieal accord of the South Eosl Basin in Poona distriot.
Panday (3965}3 has studied topographic maps and
interpretad the geomorphology of Jalors nnd Adjoining
Regions in Rajasthan. In 1969, hs‘ again worked on some
0f the aspects of Arid zone geomorphology.
3hazua§(i976) had survayed and atudied the geow

morphology of Ramgarh dome in Jaipur dietrioct,

Rayeriar and Vadhawans have both studied on geocmorphio

clagsification of terrain.

2. Humta Desai S.M. (1976) A Brief Gsomorphological Accord

¢f tha Jouth Koal Bagin, Poona. Gaographbical Review
ol India, Vol.%8 Ho.5 & 4 Q]}nm4a

3. Panday 5 (1965) s Goomorphology of Jalore and
AdjJoining Reglons in Western 3ajasthan - Annals of
Axid Zone Vol.4, 1965 pp.T3-83. '

4. Op.Cit,

5. Bharua H.B8. (1970) 3 Geomorphology of the Bamgarh
- Dome, Rajasthan ‘'Geographical Neview of India Vol,
32 fio.3 pp.186-194,

6. ZXayrkar (M.V,) and Wadhawan (8.%X.) (1972) "A
- Geomorphi¢ Classification of Terrain - Deccan
= Geographar - Juns 1972,



Enayat Ahnad7 (1958) viewsd on geomo.,
of Chhota Hagpur plateau in Bihar,

Thus, all thess above mentioned workers have delimited
geocmorphic regions on ths basis of topographic sheata and
deseribed landforms respectively.

In the firat procedure of firat atags of interpreting
the landscape aspects, topographic maps of the area were
used to gtudy and the broad and distincet pattermne of
reliaf were indicated dy the help of contour lines.

Ghaaae in 1965 gptudied geomorphology of Xitnod village
and then, showed a 4istribution of available land-uoss
in the village.

Christian and Stewart (1953) propossd a tschnigue
of carrying out reconnaissance resources surveys, applying
geumoryholagy to divide land areags into land systens and
land units on the basie of morphology, origin, chronology
and dynanics,

Again, Subramanyss
Engiﬁoering I1.1.%. Bombay made out the land ayatenm wmits,

to of centre of Jtudies in Resourcss

7. Ahmad, Bnayat (1958) ¢ Geomorphic Outline of Chhota
Bagpur, Geographical Cutbook, Vol.2 pp.16-22,

8., Qhose B, Singh (1965) - Observations on Geomorphology
- and landeuse of Kitnod village = Geographicnl Reviaw
of India ‘Val-(’) PP 144-156,

9, Curistian C.3, end Stewart 8.A. {(in Guan. R.H, et al
1969), ILands of the Queandeyan ~.Shoanlhaven arvea,
CSIRQ pudblioation, land Ressarch series No0.25 pp.t1-164,

10, Subramanyam V. (1978) - * Land System 3tudies Tor
Resource “valuation” - A dwmonstration Around Sagar,
N,P, PAEOTONIRVACHAX Journal of Indian Jociety of
Photo - interpretation and Remoto 3snsing. Vol.6 lo.1,

‘9780 3’?033-



chosen certain geologic, padalogic, vogetational, B
hydrologicnl and land-use aspsols in and around 5 agar.
He usad topographic mapaiin preparing dbroad and diastinet
patterns of compmant' land unite. The several land
units were idaontified, and for each such land, a
rapmaema;:iva site was chosen. Besidas, during, his
1014 surveys, detailed qualitative and cuantitative
descriptive data was also collected on all related
parametars, such a;s geomorphology, solilas, geology,
vagetation, climate nnd land use. Ha, then, drew profiles
to ﬂluatmfe the land units on the basia of the topo-
graphical map supplementsd by f4eld datn,

The present work by us i2 aleo near to the above
atudy as wo have represented the land units dy ‘both
the dimansions vertically and horisontally.

The ¢ase study of Tijara is chosan because of 1ito
varied landasoapae, which decones a conspicuous geomorphie
unit in Mewat., Though XKishangarh and Alwar tohsils are
also of the same topography but the sdequate naps and
relovant data could only be available for T4jara tehail.

 The eastern lund of Tijara is highly irregular
and rugged, It 1a vell known that rugged areas in India
ars relatively more underdeveloped than eoven the under
developed tracts in some of the Zowlying plains.

Rocently, howeaver, much attention is Dbeing
focussad on thé urgent need for developing the hill maﬁ



" at a rapid rate, so that the people in such d1fficult
regions would also derive the bhanafite of Modern teochno-
10gY. |

Very faw persons have studied the relationship
M 4o the first
vho made an atteapt to kmow the influoncs of mioroe

batwesn geomorphology and land-use. Vats

geomorshological units on land=uss and orop~production.
A qualitative rslation betwosn morphology and land
systens has been carried out by Raghavawany and
Vaidyanadhan'’ (1980).
Patys and Gupta13 in 1980 have jointly studied the
corralation Yotween slope -~ (a geomorphic parauetér) and

11, Vate P,0, (1977) s Influmnce of Hicro-geomorphioc
units on land-ude and orop production., -« A oase
Btudy of Village Dundli. The Desccan Osographer.
Vol.XV Ro.2 pp.S‘?*’ZG.

12, Raghavavamy V. and Vaidyanadhan R, (1980) ~
"Horphology and Landsyatem of a part of Viaakhapattanam
Mstricet, Andhra Pradesh Prom ALT Photo Studles,
PEOTONIRVACHAR - Journal of Indian Society Fhotow
intaspfgtation & Remote Sensing, Vol.8, No.! 1980
PPe 9=13. :

13, Datye V.35, and Gupta 3,C. {1980) « Slope and ]
Agricultural land-use, An Analytical Study with
raferences to Poona. Transactions of Institute of
Indian Geographers pp.16.



landeuse, =~ {(the cultivable lands only) and found very
satiafactory results. An initial hypothesis was formu-
intod by thom that land-use is signifioantly related

to slope of theo area. Benon, to tes? this hypotheois,
analysio was done at micro-~levael viz, ths whole region
wae groupa& into cortain physical unita « hassd upon
distribution nnd smount of average reinfall (amnual),
relative relief nltituds and soil sto. In their study,
Datye and Qupta found that the plains and slightly
gloping well drained lands were ideal for expansion of
ares under cultivation., This faot was roflectsd in the
strong positive correlation betwean gontly sloping landa
and the cultivable lands,

Besides, some of the reesnrchers has gorrelated
getmoxrphioc atﬁrxbutaa with other than land-uss variakles
11ke yleld, agricultural productivity and surface
festurea, Among auch noteworthy workers. ZPannslal Dam
and Bhattacharya'?
variation in land cspabilily coan explain the varigtion

are twog, who proved that if the

in yield 1t mny be ragarded as logieal. Henom, o
multiple corralation by Pannalal Ine and Bhattacharya
hag baen vorksd out botween yield of Paddy and production

o

14. Pannalal Das & Bhattacharya R. (1973)
“Criteria for Land Capability Classilication® =
Geographical Review of India Vol.40, Ho.4,
1978 pp. 340-348,



variables like soil reaction, texturs, organic-matter,
potaaaiun; Nitrogen, Phosphorous, beaéhing factor flood
an@ drought, slope and input fertiliczers.

Briafly, they reached on a conclusion and inter-
pretated that 1% should be emphasized that no part of
Indian agricultural land ig free from the influsnce of
goclal and economic fcrcon.‘ﬁ But 1t 1a to bo expanded
furiher hore that no land of world 1s_£rﬁe from the
infiluence of gaomorphic factors., In fget, it onn be
ovorvholningly stated that goomorphic faetors play a
prodoninant role on the apatial variation of land uase
of any region. To test this basic hypothesnis, Hawat
Rogion has besn selected as a unit of study fcr'thie
purpose and an attempt haa bean mads to correlated
geomerﬁhia paramsters with its land-use,

4 bi-variate analysis through correlation, atudy
was carried out by Subhas Chandra and Rukhopathyay16
$0 find out the quantitative nature and degres of

16, Sudbhas Chandra Mukhopadhyay (1979) "The
Horphological Analysis of Landforms of the Tiata
Basin in the Sastern Himalayas, Tnstem Indias
Geographical Revisw of India Vol.41, No.4,pp.347-350.



i1

rolationship betwesn variadbles like Relative Helief,
Slope drainnge density and power index and Ruggedity
Index also,

Bharadwa1‘7 has corrslated the rockout crops of
Gurgaon district with the agriocultural productivity of
the distriot. | .

Besides 1t all, Vats (P.C.) has very recently
worked on the geomorphic factors in Xhards village and
their impact on land-use planning. He has based his
study on gquantitative snalyeis, Thus 1t became a good
aourgce to ue to nake'a nev flow of studies "“Geomorpho-
logy and Iand Use,” in the maingtream of geomorphology -
the science of landforms and landaeapes.

Thus, on the whole, quantitative studies have
revealed a few other points vwhich are not at once apparent
from a qualitative study the geomorphic surfaces a$
various altitudes which also conform with the sharply
segmanted long p&ofila.

-

17, Bhamdw.’g_é (B.K., - 1981 = Ph.D Thosis (Unpublished)
CSRD, JNU.

18, 7Vats P.¢. (1981) "Infiluence of ﬁznrOasaomorphic |
units on land-use and corop production of village
Kﬂhﬂgé - The Dececan Geographer., Vol ,XIX Ko.t,
PP, .



Some raesenrchars have done a monotonous study of
diatridbution of land-uss in respectiva regions of their
choice. To name a few Saxena'’, Tewari<®, Chaudhry>'

22 , 23 24 25
Dayal ’a dharan , Singh & Garg ~, Ayyar , Ahlmad ",
Royzﬁ and Aman127 are the persona who have contributed

~ %0 the landuse studiesn,.

19, Sazena J.P, {1968) Bundelkhand 1 A Study of
Agricultural land-usse in a transitional gone.
21at IGU Symposium on land-use pp.35,

20, Tewari A.R, (1968) "Some Prinoiples of landuse
planning in upper OGanga Plains. 21st I0U
Symposium on land-use pp.45.

2%, Chaudhry L,K.0, (1968) < Land Utilization in Ken
Ton Doab of U.P, = 2tfat I0U symposiun on lani-uss

PP« 119,

22. Dayal P. dharan A, (1968) ~ Land=iss Patteorns in
the Bihar Shariff Area, Patna. 21at IGU pp.146,

23. OJingh L.R. & Garg (1968) Landwuss Patterns in the
Sub-Himalyan Region of U.P. 218t IGU Symposiun
on land-use. pp.159.

24, Ayyar B.P. : Land-use and Hutrition in Bewas Basin,
H.Ps Indin. 218t IGU Symposium on land-use pp.198,

25. Ahasd A. {1968) « A Qsographical Aparbaeh to the
Problens of Land-Usa in the Indian Tesort.

218t 10U Spoposium. pp.217.

26. Roy B.E, (1968) Heasurement of Rural Land-ugas in
Rangarh, 213t IGU pp.<25,

27, Amani K.Z. (1968) Land Utiligation in villaze
Golgarni - 2%at IGU Jymposium on land-uss. pr.247.



Hewnt Rogion

Hewat 18 a ragion which inhabitates a large
population of 'Msos' = a community whose phyaical featuras
are rather distinct than those of tho othorys; their
verngcular is like ‘rough’ and ‘harsh', their custome
and ways of living ars adifferant than the othsrs, who
ragide in tho same Psgion, and thedir dress has slso &
apecific uniquenass in the antire region. Thus, the
aloof distinctiveness of the people of this comnunidy,
‘1n 1teelf 18 a baasd criterion to delimit and to define
the reglon as ”Hewat”’. However, Hewat is an avidently
A cultural region that derives its name from the "Meos",
who have been the traditional inhabitants of this region.

Hovwat 15 oonsidersd as the research area, wainly
bacnuse of ite unique charactsr both in the fonﬁ of
physieal and cultural heritages, The atudy ares 1o
reprosantative of a section of Indin, which offera a
multitude of natural landacaps, and biotic phenomana.
The intardependonce of thess two featuras is olearly
ovidenced in the agtudy area and it was the main ainm of
thic study to focus the attention on the inmpact of natural

londacape on lend-use,

3. [Hachim Amir Ali - "Hoes of Mewant",
Y, 74441 ® BT 5.0, Osneral Saction
Bocial Jcience Library.
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Loeation
’ The prasent ares of study of Mewat has a geographiocal

extension between 27¢ 15' North - 28°30' Horth latitudes,
and 76930 Zast = 77°%0' Tastern longitudes. Tho area
covars partly the states of Haryana, Raljasthan and U.P,

The districts falling within the region are Gurgaon,
Faridabad of Hatyané‘ Alwar - Bharatpur of Rajasthan and
Hathura district of Utter Pradesh.

Yithin these above mentioned five districts, thers
aro 14 tehsils-cum-blocke namely = Alwar, Deeg, Perozepur
Jhirka, Hattin, Ranan, Kichangarh Nagar, Nuh, Pahari,
Punhana, Ramgarh, Sohna, Taura and Tijara in the region.
Delinitation of the ares: -

Polinitation of HMewat Ragion is entirsly based on
the concsntration of Hec-villagas'. Acgoordingly the Sohna
bhock of Gurgaon district and Gobsrdhan of Mathura district
in BB & S2 of Howat region respectively, also form a part
and parcel of the region, dbut it i3 to bes stated hers that
150 square miles of the total Gurgaon ares is restricted
to Hewat Region. In a similar way 25 sjuare miles of
Hathura district ie falling under the range of Hewat Region,
Due to lack of proper availability of statistical data
it was not possidble to include these two bloocks for the

1, Hashin Amir A% - "Heos of Hewat®.
"Dispersion of Meo Villages". pp.14.
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ﬁnaly&is\af our praaent study. But, this fact does
not deter us to draw the overall concluscions regarding
the patterﬁ of the study.
Gaologyr

The chiaf geological formation ocouring in the
region, 418 the famour beld of Aravalll ranges, traversing
from SY to HB. 7Th> grology of this ragion has been firat
desoribed by Hbron‘in 1917. He grouped th2 rocks from
Jeliid to Narnaul snd southwards {upto Alwar) into what
ho termed ths Lolhi system. The rocke ocouring within the
rogion are said to be vary oid iﬁ th2ir age. The
etratifiéatioa of thess rooks mighf’have nceured in the
Pra=canbrian yerﬁcd of the Archaew era. The roakn ars
charzoteriged with the following geological succession in
region; (figf'3 e
=3 4 3yaten of Rock .
a) Alwax Serics: Quartzites, Arkoss grits, conglomerates,
' lime~ntones, Miea schists anﬂtecnﬁamporanaoua.

b) Adadgarh Saeriea: ,
Intrusives, Slatas and phyllites,

Pagmatite Suartzitic sandatone
Quartisites and guartzites, imprvall

Granites & Amphibolites 1188=8%8ne, iarnatons,
Broeccia, Kushalgarh =
1inentone,.

4. AJi. Haran @ "Ceclogy of North«Zast Rajasthan and
ndjacent distriots” - Hemcir of Jaological Survey of
India Vol.XVi. published in 1917 -~ Govt. of India,
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JDalhi Oystem of Rogksy

The largest an& the most conspicuous rock group of
Hewat araa is the Dolhi aystem of rocks. The famous ridge at
Delhi is camposed of quirsglites belonging to this foxmation;
and is exgnsed over najor parts of this region, which are
very prodominent through out the region. The name *Dolhi |
systen® is o ganeral term for the rock type3, extending upto
Alwar, which have boen homogeneous in thelr stratigrashical
charncteristics, It hae been farther pub=divided into the
following two gzries:
1. Aluar _sariess

A Bill belt from A}war to Delhi, traverzing 8§ - AR
is the structure of quartiziteon, Arkose grits, conglomerains,
lims-stones and Micawschists the famous 'Kala Pahar!
in the rogion ajspenre from Hoganwan villagé in Ramgarh tehslil
and disappeare nt Bhundei village in Gurgaon tehnlil, the
oxtrene nortn enatern point of the 'Kela«Pahnr' wange. Thers
18 o projaction of the anin ridge in the form of mnti-clinal
dome in which dip3 ar usually low.

Alwar serieu comprises of phyllites, slates and grits,
Inpurs lima-gtone and bracoiass The hilla of Alwar hnva
givon thair namea to the quartzites belonging to Alwar. The
hllﬁﬁ of RKoman nre alse formed by ths eane type of rocks., Pron
its northarn {erminantion to soutiward to about Huh, the rangs
1s broad and xemplex atructurs 1lying along the axio of anti-cline
in v-.rying degrae of parallolism,



At Sohnn, the ri&ge twieote sharply and the bada are
highly altered. Here a road from Sohna to Rewarli crosses taes |
hiil, chowing a sfjiking cass of geomorphological control in
road development. An axcerpt hore is quoted frox Heron
who describes thi® Cade, "e......0 otrilking case of how the
sandy alluviun is gileﬁ_ up on the wind=ward oide. On the
eaetﬁame tha road ascan&n tha faco bf the ridge in zig-zng
fashion %0 avove the levol of plain, the alluvim is mnt aftor
a ‘descent o ziﬁmut»ﬁﬂ fast, Froa tae Junction of rack and
‘alluvium, there i3 a gantls dascent to the normal lavel
of the plain aome niles farthsr on,® Tar trend of the hilld
. foras a naturai funnal for the provailing wind earrying
sands o |

Scuth west of Nuh the range is Jo ned by an rxm of the
wost and a narrow valley f£1illad with wind blown sand, ealled
*Aduphur Vallay' divides thom into two hill serits. Thay
agnin diverga noar PTijara dut unite Horth West of Ferozapur
dJhlrka tehsil. Tho interv:l between them is due to the
arosion of a zone of staten, or othar sasily removnble beds whicl
vary in the amount of dip, from slace to placs and so by their
alerting width of out crop cause th2 quarizits on each 3ide
of then to approach or raesds. Thase tain out rapidly souts
warde. From Hah to F.P Jadris 4198 axe rogular to weat and
norts west. Tbs axis of tae anticline lies tu the esst
¢f the ridge, pacsing througi the done at 3Janthawari Hangnl;
only the westera 1inb Ls visibla near Femsepﬁr Jalrun., The
éastem anti=cline again reasp2ars nmnd to the terminniica %o
the ridsge nt Hoganwan villnge, ta2 axie sassaes mi&wa:é nlong

iz,
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2. Alabgarh Sariasg
Thors are five hills of Ajabgarh saeries in Mawat, Aumong

thon two seriss fork out from Rajgarh, onas to N¥ nnd the othar
to U7 respectively. Tho third hill appears nearby Tulera
villaﬁn in Alwar and continues H:rth wards upto Dotana - a
village 8 Zn. South from Mjara. This hill of rocks huve
bean the formation of bedded quartzites of Right grey
colour and fine grained in vhich rigple markings and the
sun cracks on the surfags bads are common. The fourth
hill of Ajagarh s-ries is lying in the middle of the lowlande
of Hewdt and baing nn adjoining barrier betwean Abrez and
Bhayana - the two tracts of fertile land in Mewnt, The
£ifth one 18 betwoen Kaman nnd Mathura. |

Ajnbgarh series consist of mainly slatas, phyllites,
gquartzitss, hardstons, sandstone, granites and impure lims-atone.
~Thﬂ§e are wide mines of granite qilta ¢alled 'silly* in
the hills of Ghata Basal near P.P Jhirka wvalleys., Thia
bodded hill of rooks is considered to bs about 10,000 feot
of thickness.*

% Ir.¥adin ie of opinion that they are about 1524 meters
or 5000' thick, « Geoclogy of India  pp-127.
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Alluvium Troect of Mewat: [Extensive & Coverage

The vast land of Mewat is covered by the alluvium
deposita, The geographical»extenéion.of this tract is
lying between Jamuna river in the east and 'Kala Pahar!
(Aravelli Range) in the west., The recent alluvium
formations are noted down in the eastern most part of
" the region. The intermontane lowlands are overlaid by
the oXder formation of Alluvium deposits. It is expected
that the alluvial thickness will be more than 1 1/2 '
meter towards Jamuna side and tapers to the western
side, which is locally called ‘Abrez'. Abrez land
tract is an older alluvium, while 'the Bhyana' is a
younger formation of the alluvium deposits., The clay
of the both the alluviums is very fertile and suitable
for making bricks, toys, utensils, and is found almost
everywvhere in the lowland tzact of Hewat, (
| Generally, the alluvium is fairly stiff clay mixed

with sand, particularly in Bhayana in the east from the
Ajabgarh series of the hills. This hill tract is an
adjoining line between both the alluvium tracts.
Bxcept *Abrez'and 'Bhayana', some intermontane

valleys are also sedimented by the erosional soils of
' the hills. 'Ghansoli' and 'Kundla' ave an example.
Ehveiography of the Region: |

| The area is situated at an elevatibn ranging from
300°' to 1200' above M.S.L. culminating in summite with a
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height of 2000' and having general gradients from the

central hillé towards each side (east and west). The

geomorphic features of the terrain exhibit well marked
raquences which differ from one another in their mor-

phometric characteristics. (fig @s’);

The Mewat c¢an broadly be divided into three
natural strips running from North to south., The western
most reglon is that of hills and plateasus, and is, in
" fact, called "Pahaf Upar". This was once covered with
dense Jjungles and had served the Meos, as a protection
against their depradation, In times of peace it had
provided grazing for cattle and thatching for their
roofs.( But nov 1t consists mostly of forests reserved
or protected by the respective state governments. The
eastern plains are ocalled 'Pahar Niche'. It is a flat
rolling plain extending upto river Jamuna in the east.
To the west,.once again are svidenced lowlands which are
mostly aeolian in character, |
1« Highland ar Upar)s

~ The western portion of the region 1s a plateau-
iike, with elongated ridges having an average slevation
of 1000¢" aboVe mean sea level. The maximum height of
the uplands is about 1530' foet, but Alwar side 1.e.

]

*# fThe units are in F,P.3., system and not in C.G.S3.
system as per the availability of toposheets.



in the wasternmost part of the regiom, the height raaches
upto 2000°¢. bue to numerous streams flowi:ng down the
esoarpment, the edées of the plateau appear furrowed
at scme "places, The average slope per mile ranges from
04‘3° towards east which is gradual, and 5‘5 to 15° towards
west which is comparatively steeper. |
2. ou ds (Pahar N c H

More than 50% area of the total area ia covered
by lowlands of Mewat. It is further dividible into

two sub~divisions:
1. Intermontane lowlands (Abrez) and 2, Rastern flood
plains {Bhayana).
1. Abrezs

A long north-south valley between the two hills
(Kala Pahar and Khanpur Pahari) constitutes $he middle
sector of Mewat and is known as Abrez. The soils of
this area are clayey loam in character, but at several
places 9e8e Dhondh~Bhondh, Nangal sathawari and Rozka~
Meo, the solls are pure sandy and sandy loams. Nearly
32% land of Abrez tract is lying useless from agricultural
point of view. Salinity and alkalinity are a serious
threat at several places in Nuh tehsil.,

The water table is low in these sreas of Abreg

and drinking water is scarcely available. But there is

‘ 3;[2/13?15 ;;954
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- During rainy season, this land of Abresz, gets a
copious water through the myrilad small rivulets whioh
come down the hills and bring flood to the valley land.
Almost every yea&, leaving an exception, the people of
this lowland tract have to facé great calamities of
inundations called "Bharia® in the local term.

2. Bhayana (the eastemmost floodplains):

The lowest tract df lowlands of Mewat appears that
after crossing thel6 miles to the east from the hill-line
running parallel to 'Kala Pahar' in NNE to ssW direction.
This lowland tract from Xhanpur hill extending upto
Yamuna riﬁer in the east, is formed by the newly laid
‘deposits of Yamuna. The soils of this zone are very
fertile and sultable for agriculture. They are called
Bhayana, possibly deriving s name from Bayana, which
was once its administrative nucleus, and still existe

as a town and rallway station,
DRAINAGRE IN MEWAT:

In fact, there is no stream or river in the region,
which is perennial in i1ts entire course. (fig )
Ruparel or Barah, Ghuhursidtt; Dhamukhar and Landoha
(and Chawandi Nadi) are the only streams which flow
through the region and carry the drainage of the hills.
Several of these streams and rivulets and their ¢ributaries

have been impounded at suitable sites, the water of which



is used for irrigational purposes. The main streams
of the Mewat Region are as follows:
1; Ruparel or Barah Rivexr:

| It is also known as 'Lhaswariuna&i', but even it
is mostly called by name of 'Barah'. It rises from
Madhopur = Kushalgarh kills at a height of 2110' in the
west of Alwar town and after running nearly 8 Ems. from
north to south, it takes a sudden turn towards east
-from Bara (a place - about 19 Kﬁs. gsouth from Alwar tovn
on the Alwar - Jabur Road). At this point, the river
leaves the hilly tract and enters the fertile central
midland plains of the Alwar district, whereby its water
is utilized for irrigation purposes in various ways. Aan
8 Km. long feeding canal/channel from Bara weir to Jaisamand
lake has been constructed by diverting the Alwar share of
the water to Jaisamand. The stream passes through the
villages of Chand-Pahari, Muhabbatpur, Sohanpur, Jaitpur,
Ehunteta and Koat. It flows nearly 81 xmé. through out
the region. Before entering the Bharatpur distriet,
where its water is impounded in Sikribundh (which curves
round in southern direction) and 1té water is utilized for
the rabi crops in the winter flow., It's entire catehment
area is about 1538 sz, and it has a maximum yield of
54330 mega £ft. It's principal tributaries are Narainpur,
Talbrilesh, Kalighats, Sukrl, Shamganga, Nalakarot etc.



which join the main river in its uppermost valley
to the west of Alwar town, It's bed is quite sandy

which gives rise to some vegetables and water melons in

the sunmer season.
2, (Chuhursidh Stream:

It originates from Chuhursidh hillse at a height of
nearly 2030! in Alwar tehsil, and flows from west to
east upto a village Piproli ianamgarh tehsil from where
it changes its eourseitowards north and finally enters
Ferogzepur Jhirka tehsil of Gurgaon district. The water
divide of‘this rivulet ié 2036' high above m.s.l. It
‘flows 8 Km. in Alwar district and floods a portion of
Ramgarh tehsil during heavy rains, rendering it suitable
for winter sowings. Its other small t¢ributaries are
the Natas (small rivulets) like Ghaté Basi, Shamsa =
Shahpur, Mﬂch—Téhadpur,'Sotaka and Khitora-Bundi etc.

3. Landoha Preshet:

Landoha, the another well known stream in the region
is formed by union of two streams. bne flowing south
from Jijara, is called 'Dhamulehar Ki Naddi and the
other one joining it nearly at righf angles from the
west, Most of the water into these freshets come from
wester aeolian plains of Jijara and Kishangarh tehsils.
The central Aravalli range (EalaPahar) is the source
and a great water divide of the realm, from which myriad
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of small and medium size rivulets (nallas) collect water
during rains and form a drainage system for the region,

S0, after pursuing its southward course to a point
nearly to the weat of the southern end of the Ferogepur
Jhirka tehsil, it sweeps round in a curve and crossing
" %he border flows northwards upto the Jhirka velley and
finally falls into the Kotla-Meoli Dahar in Nuh tehsil.

Landoha first traces its origin at an elevation of
1682' from the western Aravalli raﬁge. Most of the water
from Baghore high hills flows into the Landoha freshet.
The water coming from JerolivBaghare~and Bagh~Berla .tops
flow-down the moderate to steep slopes., Besides, hundreds
of rivulets join the flow (crossing 'Mirzapur-Chandawta-
Gidaweaz') between two hills of 'Ghatika and Jhos'. Here,
it forms an estuary of three streams and then, running
in a meandering fbrm, washes éway the agricultural fields,
leaving behind sand beds kither thither. It joins the .
main landoha nearby Udalea and Nileach., It runs from
North to South in its initial stage, then turns towards
east near Sheikhpur, crosses the Delhi Alwar Road near
Néwganwan and eventually enters the Abresz country of
Mewat near Shakarpuri.

The catehment area of this freshet in Alwar district
18 611 sq.'xm. while in Gurgaoﬁ. its nearliy 462 sq.kn.
It floods nearly 2,623 Hactares (5000 Acres) of
agricultural land every year in Ramgarh and Ferogepur



Jhirka tehsils., The major tributaries are Holani,
Kolani, JeroX¥i, Dhamukhar, Isnailpur, Chondawata,
Raoka, Bidarka, Ghatika, Goll-Fullabas, Manothi,
Mirzapur Chondawats and the other high perched villages
of Mewat. Generally all the streams and rivulets are
given their names on'the name of either the places or
the villagee of Mewat. Today, nearly 16 bunds have
been constructed in the catehment area of this river.

Other Natural water bodies of Mewat are as follows:-
1. Jaisamand Jhil in Alwar |
2, 8ilisedh Lake in Alwar
3+ Ramgarh~Lake in Alwar
4. Kotla-Meoli Dahar in Nuh Teh,
v5. Khalilpur Jhil in Nuh Tehsil
-6, Ugina Jhil and Canal drain
Climate of the Region:

The Climate of any region represents the sum total
of several inter-related slements which are determined
chiefly by latitude, location of the region, in relation
10 ocean and by gesographical péculiarities.

Climate is an important factor to be taken into
consideration in the geomorphological studies. It's
the climate that modifies the topography of a region
and has a direct impact on a particular landscape.

Meowat enjoys arid to Semi-aiid type 6f climate. It

is generally categorised as gemi-~arid mesothermal

(op



(DB' da of Thornthwaite) with maximum summer rain but

deficient in other seasons. The short climatic record

of a few statrons, available in the region indicates

the trend of climatic characteristics in the region,
tors a ing the climagte o egion:

Mewat lies between the three parallel strips of
Aravallis and Jamuna river, These three parallel atrips
- of Aravalli hills running from SSW to NNB, hardly exceed
2000 in height at any spot in Mewat., The rsgion
rgceives its highest rainfall mainly by the monsoons
from Bay of Bengal, and partlyzgie Arabian sea branch
a8 a result of which the incidence of rainfall is low.
There is a direct correlation between climate and relief
of the region., Just as the climate of a region modifies
the relief, In the same way relief also plays an important
role in modifying the local weather condition.

The western aeolian plains of Mewat, extending
from the central Aravalli range, receives less rainfall
than those of the areas falling in the foothills of EKala
Pahar. Here rainfall is very gscarce because of enormous
extent from the hills and in terms of vegetation, which
can be sparsely seen. The diappearence of vegetation in
the plains also influences the clinatic conditions.
Hence, -the western aeolian plains of Mewat are rather
dry than those qf the Eastern flood plains. However,
we do not observe much inequalities in the olimatse



conditiong of the‘rsgiun as a whole, its more or less
same, everywhere in the region}
Climatic seasons of Mewat: |
| Generally, there are three seasong in MHewat.
Fagun, Chait, Baisakh and Jeth (March, April, May and
June) are of swmer months, in which westerlies flow
with the sand-gtorms and hot bleeze, locally called
*1o0'. The Asadh, savan, Bhadon and Kawar (July,
August, September and October) are the months of maxi-
munm rain-spells of monsoonal rainfali. This rainy
season in Mewat called as 'Chomasa'. The rest 54
months bring a cold, called *Sardi'-'Jada' or 'Sheet Ka
Mausam'.,

Heteorolozically, the above seasons can be

categorized under following heads:=~

1. Pre-Monsoon season - March, April, May & June
2. Honseon : July, Aug., Sept.
3, Post Monsoon , October, November
4. Winter December, January & Fehruary

Data Basge:

For all the maps, Survey of India toposheets
provided the base for analysing the individual geomdrphic
parameters, The toposheet No.53D, 53H, 54, A, 54E on

scale 1" = 4 mile have provided the base for further



analysis. In the case study of Tijara tehsil, the map
on a scale of 1:50,000 was obtained from X.A.R.I
organizatlion and a detailed inveatigatidn:waa carried
out. The geological information was obtained from
Geological survey of India and climatological informationas
from Indian Meteorological Deptt., New Delhi, ILand-use
data wers obtained from tehsil heédqﬁarters, and the
peréentages for analytical study were calculated from
the map, which was preparéd and compiled from Indh n
forest Atlaé.
Methodologys

Cartographic and statistical tools are the most
important methods t0 represent the geomorphic parameters.
All geomorphic maps for all geomorphic parameters were
obtained, using the various morphome#rio techniques.
The detailed methodology adopted for evolving the
geonorphic parameters is being provided in Chapter No.-II.
After obtaining thess parameters, they have been super=-
imposed to obtained the geomorphological regions and the
map respectively. The planhing and development of land
resources requires an intimate knowledge of the land,
particularly its physical characteristice, partiThe
demarcation of the land into several terréin unité based
on same-attributes,prﬂvide in a oamprehonaive way the
physical characteristics of the land. Landscape
(physiographicel and morphological) approach and parametric



approach are the two methods adopted to delineate and
classify the terrain into units. The landscape approach
which c¢lagsifies the land into various land systems uses
geomorphic units as its fundamental basis with simple
form and with a particular rock, soil and water regime
wvith maximum homogeneity?

The par&metric approach classifies and quantifies
the landscape on the basis of some selected attributes
énd their numerical measurements such as topographic,
geologic, pedalogic and hydrologic parameters (Mitchell :
1973, Ollier, 1977,

In India, so far classification and division of
land into units is concerned, it is based on land systems
developed by C3SIRO of Australia which are essentially
morphological in approach. Some among the noteworthy

contribution on land systems of different areas in India

are by Subramanyam4(1978) and Raghavswamy and

o0

3. Christian and Stewart (1953) (in Gunn.R.H.et.al.1969)
Lands of the Queandeyan -~ Shoalhaven area CSIRO
publication, Land Series No.25 pp.i1-164,

+Godfrey (1977) Physical Aspects of land-use.
Environmental Geology. Vol.Z2, 1977.

4, Subramanyam V. (1978) "Land System 3tudies for
Resource Evaluation." A demonsitration Around Sagar
in ¥,P,

PHOTONIRVACHAK - Jour.Ind.Soc. Photo-int. & Remote
Senzing Vol.6 Ho.1 pp.33.



Valdyanadhan® (1980) has in detail given the methodology
being adopted in mi:ﬁtary studies for mapping different
varts of India baseé on aixbphoto«1nterpretation, which
is also morpholog‘lcél in approach.

In the present study area, the bagic unit of land
claggification employed is the terrain unit, Each unit
is a sufficlently homogeneous piece of landscape with
a certain slope and other parametric value, That 15,
1t 1s based or amount, degree of slope as its funéamental
unit and the relief characteristics ac well as the
drainage density, TFirst the area of disturetive pattern
was demarcated using toposheets and, then, slope is
measgured along é cross gections with a serial profile
drawn in the region,

From .a comparison of geomorphic map (Fig, ) and
the terrain unit map (fig. ) it would be clear that
most of the geomorphic unitg cahelde with the terrain
units, 8o a single parameter of slope accounts for
different terrain units which in turn show parallelism
with the geomorphic units. Hence the parametric
approach adopted here to classify the land into different
terrain units.closely follows the landscape approach,

The nature of terrain here 1s such that application of

5. Raghavswamy & Vaidyanadhan (1980) '"Morphology &
Landgystems of a part of Vighakhapattanam, A.P.
PHOTONIRVACHAR - Jour. Ind.Soec.PHOTO,Int. &
Remote Sensing - Vol.8 ¥No.1 pp.9=20
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elther approach does not lead to contradictory results.
So this two way spproach which combines slope with
morphological parameters provides an effective means

of mapping landforms alse in this terrain. This method
of combining parameters may prove a potentially valuable
approach to map the land for various purposes by even
those not well trained in geology and geomorphology.,

Bi-variate analysis has been used to test the
hypothegis of geomorphological parametérs with the land
uge 't' test has also been applied to test the level
of significance and level of confidenae.

Hypothesis giedominggtlx gorrelated with landuges

In general Geomorphic Parameters are Relief
(Absolute relief, relative relief and slope) has a
positive correlation with forest lands, barren lands and
scrubs, A negative correlation with wastelands and
cultivable lands,

The drainage characteriétics (Drainage density,
gtream frequency and dissection index) show a positive
correlation with wastelands whereas a negative corre-
lation with barrens and forests and cultivable lands.

The Climatic Parameter in the form of rainfall
dntensity has a negative correlation with agricultural

land and a positive correlation with wastelands.,



CHAPTER SCHEME:

The whole.study has been framed into two sections
A & B, fThe first section deals with geomorphic aspect
of the region and the second part with the landuse
and its relationship with geomorphic parameters. The
first section 1g further subdivided into three Chapters
and the Second part also into 3 Chapters. Finally
followed by concluding remarkas.

The first Chapter dedld-with a detatled general
g%@;ngmé@tion of the reglon with respect to its
phyaiagraphy,!geology, climate and vegetation,

The Second Chapter analyses the geomorphic
paraméters and their distridbution, which are chosen
as the rep;esentative of physical landa capacity of
the reglon,

Phird Chapter gives an account of the geomorphic
regions of Mewat and their iQentification with the
help of geomorphological map.

In the fourth chapter the general distribution
of landuse in the region is considered.

The £ifth chapter synthesisea the qualitative
study of geomorphology and land-use,lin which a }
guantitative relationship between landuse and geomoi'phbl-hgy
has been elaberated. | |

The last chapter deals with a case study of
fijara tehsil in the light of physiography, land-use,

pedalogic and erosional characteristics.



This chapter also includes the concluding remarks

summary and conclusion of the study as a whole, On
the end, a few suggestions are being provideé for the

betterment of the area in the context of its present

problems,



CHAPTER - II
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Modern geamorphology 4s applied in charactsr as well
as integrated in appréaeh. The structure, slope am
available relisf provids us a physical sotting fora
pérticular region. To divide a region into certain homo~
geneous regions, we have necwasarily to deal with the
study of the gaemorphic‘paramgtera, which are signifi-
cantly playing an amyaftant rulelin éeamorphological
studies. Spatial variation in the socio~economic conditions
of a region are diregtly influenced by the physiography |
and physiographic environment of that particular region.

To study the physiography of a rogion, we have to select

sone of the physiographic factors, such as geomorphic

paranetara; without which we will not be gble to study

the geomorphic units,
Christian & Stewart

of carrying out reconnaissance respource surveys, applying

' 4n 1953 proposed a technique

geomorphological parameters to divide land areas into

geomorphic units,

1. As refarred by Subramanyam, V. (1978) Land Systen
Studies for Resource Bvaluation in Sagar -
PROTONIRVECHAK Vol.6 So.-1.



The terrain characteristies of a particular region
are important in evaluating their influence over ons
other, which are interdependent., With the help of
geomorphic parameters, we will be able to draw the lines

of simulation or uniqueness, occuring through out the

region,
SELECTION CF GROMORPHIC PARAMRTERS

Though thers are enumerous geomorphic pafameters
in the study. Only a few are selected keeping in view
their possible impact over the general land use. In the
present study, the following 8 parameters have been
chosen, which reliably govern the land~use distribution
in the'regiqn: |
1. ABSOLUTE RELIEF
24 RELATIVE RELIEF
%+ - SLOPE
4, RUGGEDNESS NUMBER
5. DISSECTION INDEX
6. DRAINAGE DENSITY
7.  STREAM PREQUENCY
8. RAINFALL INTENSITY

Four teppgraphic sheets on quarter inch seale

(1/4" = 1 mile) have been studied, and the broad and

36



distinct patterns indicated by the help of contours and
drainage lines made out, For each such geémorphic pa?a-
meter, a hap has been drawn, vhich would be representing
the site for such a parameter., Finally, an attempt has
been made out to deseribe the parametric values occuring
in the regim. To give a final stage to the study, the
correlations have been worked out betwaeen sach and every
values of the geomorphic parameter and the land-use of
the region., 7

e  ABSOLUIR RELIEP . ,

The terrain of a region is appraised on the basis of
spacing of certain geomorphic parameters like = relative
relief, roughnesa} dissection, drainage and ruggedness
etc. Absolute Relief is one of them, which expresses an
actual, maximum local relief in a region above its mean
sea level.2 In other simpler works, absolute relief is
the actual height of a point in the field, above the mean
sea datum. | '

In the area under study Absolute Relief ranges from
750" to 2000'. The total area of the region (Mewat) has,
on the basis of ahsolute relief, been divided into 4
eﬁtegories with an interval of 500', |

2., WILSON, LEE (1968) "Land Systems Encyclopedia of
Geomorphology" elaited by Rhodes W, PFairbridge
Reinhold Book Corporation, New Pork pp.745.
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S.RBo., HRAME

1.
2,
3.
4.
5.
6.

Te
8.
g.
10.
1.
12,
13.

TBHSIL 750

ALWAR  34.730
DEEG 100,00
F.P.d.  75.00
HATTIN 100,00
KAMAN 99,00

KISHA- 0.00
GARH

NAGAR 89.50

KUR - 60.00

PAHARI  84.00
PUNHANA 100,00
RAMGARH 50.00
TIJARAH 00.00
MEVAT 55.00

35.33
0.00
25,00
0.00
1.00
90.00

10.50

40,00

16,00
0,00
50.00
100.00
4.00

ABSOLUTE RELIEF

4,00
0.00
0400
0.00
0.00
10,00

0.00
0.00
0.00
0400

- 0.00

0.00
38.00

To=-

26,00
0,00
0.00
0.00

0.00
0.00

- 0.00
0.00
0.00
0.00
0.00

. 0400

3.00

750¢-1000' 1000'=-1500' 1500'~2000*' tal

100,00
100,00
100.00
100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
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Now, the results of the study show that most part
of the region occurs below 750' viz, 55.55% area of the
region (as a whole) is falling under the same category.
Besides, 38,00% area of the region opéura in the ralief
category of 1000'=1500' (above me8.ls). The remaining
area of which 4% concéntrates between T750'~1000' and
3.00% between 1500'-2000'. The area under the high
absolute relief is comparatively very less. ‘The points
of maxiﬁum elevation are oc¢curing mostly in the western
hills of Alwar, vhere the high perched Mewati villages
namely Ratan, Chuhursidh, Chandoli and Akbarpur etc. are
inhibited. The table 2.1 provides a detailed informa-

tion,
The Table 2,1 clearly shows that highest values of

loeal height arenoccuring in Alwar tehsil. 26% of the
area lies between the aightof 1500* to 2000', Area

between 1000!' to 1500*' occurs in Kishangarh tehsil and

in Alwar also., In Kishangarh 16% aréa lies within

1000 to 1500 of relief while in Alwar, only 4% area

48 lying within the medium absolute relief zones. Most
of the tehsils have an area between 750‘ to 1000' of
absolute relief, but in Deeg, Hattin and Punhana, the
availability of such an area is nil.,. Haxtmum_area abowé
50% 1is occuring only in the tehsils, where the ruggedness
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number is also high. Such tehsils Qre Ti jara, Kishangarh
and Ramgarh Tijars totally extends its area between 750
to 1000', while Deeg, Hattin and Punhana do not have

more than 750' of height at any spot in the area.

2, RELATIVE RELIEF o

| Relative Relief is the difference in heights betwaen
the highest and lowest points in a unit area. It is
directly related to the degree of dissection. The more
the intensity of dissection, the greater is the relative

relief,”
Following method has bedn applied, for calculating

the relative relief of the area under study:
‘Relative relief = Maximum height - Minimum height.

Then, the difference in elaevation between highest
and lowest contour within each grid square is measured
and plotted. Lines of equal relief,(isOpleths) prodde
a somewhat better idea of relief than an ordinary contour
map, since they are a measure of general steepness, though
not of local steepness,

The obtained values of relative relief represent
the nature of terrain of the region. The higher values
of relative relief describe the steepness of the configu~-

ration and lower values indicate comparatively lower

3., Op.Cit. (1968) Bncyclopedia of Geomorphology
PP 745,
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'3.No. TEHSILS

1.
2,
30
4
54
6
7.
8.
9,
10.
11.
12.
13,

STRIBUTION OF

TABLE 2.11

0-300"
CALWAR 58,30
'DEEG 100,00

-FoP, JHIREA 86,20

HATTIN  100.00

-KAMAN 100.00
KISHANGARH 175.80
NAGAR 100.00
NUH - 100.00
PAHART 85,00

FUNHANA 100.00
RAMGARH 87.30
TIJARA 95.50
MEWAT REGIONS2,25

DISTRIBUT %AREA UNDER RELATIVE RELIRF IR TEHSILS

OF THE REGION

41

300'~600' 6008-900' 900%~1200" TQTAl

0.00
0,00
13.80
0.00
e 00
12,70
0.00
0.00
15.00
0.00
10,00
4.50
a7

2,00
0,00
Q0,00

0,00

0.00
11.50

0400

0.00
0.00
Q.00
2,70
0,00
2,84

39.70
0400
0,00
0,00
0.00
0400
0,00
0.00
0400
0.00
0.00
0400
4,20

100, 0¢
100, 0¢
1004 0C

" 100.0C

100.0¢
100. 0C
100.0C
100, 0C
100400
100. 00
100,00
100400
100.00



ggadienta.

In present area of study, the values of relative
relief range from 0 to 1200' with an interval of 3007,
The total rslative values have been categorised into 4
classes, such as O to 300', 300'-6007; 600'-900¢, and
900'«1200',

The Table 2.11 reveals that onl& one téhsil viz,
Alwar consists the highest relative relief in Mewat.
Three other tehsils Ramgarh, Kishéngarh and Tijara also
haée relatively highlands in the region. In case of the
region as a whole, the largest area is oeccuring within
0 to 300' of relative relief. It is because most of
,the area of the region is flat,

3.,  SLOPE

| Ag far as the study of slopes in geomorphology is
concerned it is a basic aspect of geomorphological
research, GOeomorphology in a sense, is a study of slopes.
The entire landscape is made up of slope alements, The
problem of slope study can be dealt within two ways.viz.
analysis of a regional slope of an area and the evolution
of hill side slopes. In the present study only the former
agpect haa been studied. |

The average slope of the region has been studied

by using two methods - one is Wentworths4 and the another

4, Wentworth C.K, (1930) A Simplified Method of Deter-
mining the Average Slope of Land Surfaces - An
Journal of Sciences. Series 5, Vol.XX pp.3t.
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2 2,11

D N _OF %AGE ARR ER_SLOPE IN TEHSI
o OF THE REGION

*S.No. NAME TEH3IL 0-5° 59-10° 10°-15¢ 150200

1,  ALWAR 55.00 17.00  7.00 21,00
2,  DEEG 98,50 1,50 = -
3.  F.P, JHIREA 80.40 14.60 5,00 -
4,  HATTIN 100,00 - - -
5.  KAMAN 100,00 = - -
6.  KISHANGARH  75.00 23,00 = 2,00
7.  NAGAR 86,00 14,00 ‘= -
8  NUH 88,00. 11.30  0e70 -
9o  PAHARI © 95.00  5.00 - -
10,  PUNHANA 100,00 - = - -
11,  RAMGARH 82,00 16,70 1,30 -
12,  TIJARAH 89.50 19,00 1.50 =

13.  MBVAT 81.12  13.48 4.9 0.46-
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is nndifiaa.s

1.  Hastworth's Nethod:

Averoge No, of Contour orossinge/iile

IR A

1] Bathod QUiffonens
W Ho. oflvama of emtanrn

contoyy in terv%é - -

Tha conatant in both the methods 1o the sams but only
oontour orossings and contour values differ, However,

the #0diflad ong gives comparatively bettsr msoults
than the former me,

The arsa under present study hns a alops ranging
fron O to 20° per squars mile. On the baals of alope
gradient, it onn be divided into 4 categorias for further
analyaiss |
o. = (1) Zsvel b.0sntly sloping (0-5°)

Ho, = {2} Gontly aloping %o Moderatoly sloping (5~10°)
Ho, = {3} fAodarate to ateep aiopiag {10%«152)
Ho. = {4) Steap t0 vary stsap sloping (15920%)

Host of the plain area of Hewnt 1lies below 5° %o
$0°% of alope. Area above 10% of alops 1s found to be
nore rogged and covared by wastelands and forests,

o

——

S5« Dhurandhar X, P.A. HModifiad Hethod of saaps -
Assistant Prof, in Geog. C3RD, JuN.U.
{Parsonal communication)



Table No.2.I11 reveals that the highest slope

occurs in Alwar and Kishangarh tehsils, whereby 21.,00%
area of the total area is lying betweén 150 -20° of slope
in Alwar tehsil and 2,00% in Kishangarh tehsillraspectively.
The slope 10° ﬁo 15° covers 7.00% area in Alwar tehsil,
5.00% in Ferozeﬁnr Jhirka, 1.30 in Ramgarh and 1.50% in
?ijara. So far as the total region is cocerned 81,12%
is lying below 5° of slope and the remaining area of which
13.48% gets concentrated between 5° to 10°, 4.91% area
between 10° to 15° and only 0.46% between 15° to 20°.
4. RUGGEDNESS RUMBE

Based on the above discussed diversities in loeal
relief and terrain, the ruggedness number has been cal-
culated for the whole of the regibn of Mewat, according

to the formula given below.6

() - dgiha

* WYhere Rn stands for Ruggedness Number
Dd =. atands for Drainage Density
RR = stands for Relative Relief
Table 2.Iv'reveals that 0.004 is the highest value
of ruggedness number in the entire region. Otherwise,

everyvhere it is insignificant due to the nature of plain

6. Mandal R.B. (1978) -~ Some Geomorphic Aspects of North
Bihar., Indian Geographical Studies, Research
Bulletin No.10 pp.i17.
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S.No, NAME TBHSIL 0-0.00%1:0.001-0,002 0.002=0,003 0.003=0,004

1.
2.
3e
4e
5e
6.
Te
8.
e
10,
11,
12,
13,

ALWAR
DEEG

29,30

100.00

F.P, JHIRKA 75.00

HATTIR
KAMAN
KISHANGARH
NAGAR

NUH
PAHARI
PUNHANA
RAMGARH
TIJARA

~ MBWAT

100,00
96,66

75400
96,00
68,50
79.00
97.60
70430
48,00
85,77

30.70

13.70

3033’

T.00
2,00
15,00
19425
1440
15.00
37.00

5.00

T30

17.00
2,00
15,00
1.75
1,00

11.60

11.60
4466

35.00

4.00
1,00

1.500 -

3440

3,40

1.05



land. Thaf is why nearly 85.77% area of the total region
lies below .00 ruggedity No. The remaining 8.52, 4.66
ahd 1.05 areas lie in .001-4002, +002-~,003 and .003-,004
categories respectively.

Though, the highest ruggedness number occurs in
Alwar tehsil, of which 35.00% area lies in the highest
ruggedity. ﬁbxt 4,00% area lies in F.P. Jhirka, and
3.40% of the total tehsils area is lying in two rugged
tehsils namely Ramgarh and Tijara.
5.  DISSECTION INDEX

Bisseétion Index deals with the relationship of the
real area to the projected area between contours and is
calculated in the 1ight of formula as propesed by
Slauctajas (1936). |

Dissection is éorrectly and directly related to the
stage of cycle of erosion. Very high values of dissection
closelyrcorrespond to youthful staée wheTeas low values
are related to penultimate stage. The following scale
of disgsection may de suggested for the determination of
the stages of cycle of erosion, ﬁarticularly in case of
present study area.

Dissection Index =~ Jtage of Cycle:

0.2 (20%) 014 stage

0.2-0,4(40%) Mature stage

0.4 (40%) ~ Young stage
3

Max- elevation - Min.elevatipn
Max elevation *100
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S.No.
1o
2.
3e

10,
11,
12,

13.

NAME TSHSIL  20%

ALWAR 51-50
DERG 91,50
F.P, JHIRKA 48,80
RATTIN 100,00
RAMAN 79,00
KISHANGARH  47.00
NAGAR 86.00
NUH 63,50
PAHART 78.00
PUNHANA 90.70
RAMGARH 52,67
TIJARA 44.30
MEWAT 65.25

20~40%

7.50
8450
40.00
21,00
36,00
7.00
33.00
12.00
9430
44,00
55470
29,11

40-60%

38.00

11,20
17.00
7.00
2.50
9.99

5.39

60%

4.00
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Tabls 2,V clearly reveala an invarse relation
betwesn psrcentage area and digseotion index. 65.25%
area of the entire region lies below 20% of disaasction
indox, 29.11% in 40% of diasssction index and 5.39% & 0.25%
in 60% and greater than 60X of disseotion index respactively.

3¢ far na the atudy on tehsil dasis is concerned,
HBattin 1o the only telasil in which total area is lying
in the 20# of disasction index. |

Deeg conmprising 91.50% arsa falls below 20% ét
dissection index. Punhana and Nagar comprising 90.70%
and 86,08 reﬂpactxvély rcpnéonﬁ below 208 of dilasection
index, 7The maximun disssctionindex oosurs in 3 tohsile
of Mewat, namely Alwar, Nuh and Ramgarh, though the area
ogouring below maximun valus of disasction 1o very
neagre in these tehsils, whzch'mprima of 44, 1% and
| 3.33% rospeotively.

6. | "

_ There are nany parameters of texturs expression
drainage denaity is one of them, 3Briefly speaking, texture
pay also be reprosanted by drainage network and drainage
density., Generally, a high drainage density results in
8 fine texture and a low density in a coarse toxture.

DPrainsge density was first caloulated by Strahler
in 1957.% We have for our present study .- also applied

8. STRAZLER A.Ne (1956) ~'Quantitative Slope Analysis'
Balletin of the Geographical Jociety of Amerion,
Vol.67 pp. 57196 (X.Y. 1956).
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the same method, Following is the formula for calculating

its
(Drainage Density) = Total length of the streams in a
otal area of gri ,
The draiﬁage density in the entire region ranges from O
to 0.4 with an interval of .1. The table (2.VI) given
shows that 75.42% area of the region comprises of balow
+1 drainage density and the remaining 9.73% area of the
region comprises of .1~,2, 6.93% area comprises .2-.3 and
8,12% area comprises .3 to .4 drainage density. The
highest area of the region has less than .1 drainage
density énd is cancentfated in Deeg, Ferogzepur Jhirka,
Hittin j, Kaman, Nagar, Paharl and Punhana blocks. That
18 to say that the entire lowlying belt of Heﬁat consists
- of the lowest drainage density. |
| The area under maximum dralnage density occurs in
5 tehsils namely Alwar, Ferozepur Jhirka, XKishangaBh, Ramgarh
and Tijafa. The maximum area, with maximum drainage
density decreamses _ragularly in Tijara tehsil thereby in
Alvar, Ramgarh and Kishangarh. In Tijara tehsil 31,10%
area to the tehsils area has the drainage density computed
a8 0.4 per square mile. In Alwar, this area is 22,.66%
and in Ramgarh it is 20.00%, while in Kishangarh it is
13%, In 5 tehsils, the density of drainage is nil. These
5 tohails are Deeg, Hattin, Kamén, Pahari and Punhana,
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S.No.

1,
-
3.
4.
Se
6,
7.
8.
9
10,
11,
12,
12,

RAME TBHSIL

ALWAR
DEEG

F.P, JHIRKA
HATTIN
EAMAN
KISHANGARH
NAGAR

NUH

PAHARI
PUNHANA
RAMGARH
TIJARA
HBVAT

0~0.1

30433
100.00
85.00
100.00
100.00
3.00
96.73
73.50
100.00
100.00
74.50
30.00
75.42

0.1=0,2

3,00
12.80

84.00
3.27
20,50

5,00
27.00

9.73

0.2=0.3

44,00

-
-
-
-

20,00
31.10
8.12

ol
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Te 'Stream Fregyengy

| Based on the formula given by Bbrton' {1945), the
stream frequency for the region is calculated by the
following formulas |

S.f = QNo ream
- Total area

i

The frequency of streams in Mewat ranges from O to 8 and
iae been divided in 4 Qatagories with an interval of
2 gtreams. The resulté obtained show that T7.70%
area of the total region lying below 2 frequency of
streaﬁs, while 18,45% area cbmpriaea a frequenay of
4 streams per square mile. The remaining 2.84% and
0.83% arsas receive 6 to 8 frequenciés in a square
mile,

Table F0,2.VII reveals that the maximum fre-
quencies occur in 4 tehsils of Mewat, namely Alwar,
Ferozepur Jhirka, Ramgarh and T jara, which comprise
" an area of 3.60%, 3.50%, 2.,00% and 2,00 respsctively
to their total areas, In 3 tehsils i.e. Deeg. '
‘Hattin and Punhana, thé strean frequencies are nil.

1. Horton A.B, (1945) ~ A Quantitative Analyais of
- Streams pp. 285,
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10.
1.
12,
13

BAME TEHSILS

ALVAR
DEEG

P.P. JHIRKA
HATTIN

KAMAN
KISHANGARH
NAGAR

¥UH

PAHARI
PUNHANA
RAMGARH
TTJARA

 MEWAT

0-2

46,92
100,00
69.75
100.00
98.00
93.00
95,00
70.00
94.00

' 100.00

42.00
39.00
T7.70

2.00
2.00
0.83
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8+  RAINFALL INTENSITY

finttions Rainfall intensity is defined as total
average rain fall divided by number of rainy days.

It reﬁains, by and large same throughout the region.
It is because of the region which is having less geographi-
cal extension. The intensity of rainfall iangea between
7 to 8.5 with an interval of 0.5 only. The highest
rainfall intensity occurs along the eastern boundary of
~ the region as its nearby Jamuna river washes out the fields
with its irregular inundations in rainy season. 1In
calculating the rainfall intensity for the region, an
average rainfall of previous 20 years has been taken into
consideration. '

Table 2.VIII clearly ghows that the maximgm area
of the region receives less rainfall and it is here that
40.64% area of the region is getting the intensity below
7.0 only. 14.25% of the total area receives maximum
intensity of rainfall, Tehsils that is Deeg, Nagar,
Punhana, Kaman and Hattin receive the maximum rainfall
in the region, All these tehsils are lying 4in the fiat
Jamuna flood plains.

On the whole, from the deseriptive analysis of
various geomorphic parameters it is concluded that the
variation in geomorphic values range markediy from high
lying té lowlying areas. The physiography controls to

a great extent the nature of geomorphic processes.
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3.No.

1.
.
3. -
4,
5e
6o
Te
8,
9
10,
11,
12,
13,

IABLE 2,VIIT

NAME TBHSIL

ALWAR

DEEG

F.P. JHIRKA
HATTIN
RAMAN
KISHANGARH °
NAGAR

NUR

PAHARI
PUNHANA
RAMGARE
TTJARA
MEWAT

F

NTIENSITY IN
7 Te5
86000 -
3.00 -
50000 -
4' «00 -
40000 "'
3.50 70.00
- 59050
87050 -
35.00 -
49.00 41.00
40.64 10.8

H3ILS OF MEWAT

8.0

14.00
19.00
50,00

60.00
26.50
49.00
40.50
12.56
38.00
65.00
10.00
34.04

845
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" CHAPTER = III
GROMORPHT C_REGIONS OF MIWAT

The atudy'of geomorphic regions provides an insight
into the delimitation process based on certain basib
geonorphid attributes, The landscape approach which classifie
the land into various land systems uses geomorphic wnits
a8 its fundamental basis with simple form, relief, soil
apd drainage rogime with maximum hamcgeneity.1

The parametric approach classifies and quantifies
the landescape on the basis of some selected attributes
and their numerical measurements such as topographic,
iFoIOgie. pedalog;c and hydrologic parameters.

Christian and 3tewart first proposed a technique
of earrying out reconnaissance resources surveys, apply-
ing geomorphology to divide land areas into certain land
‘units' on the basls of thie morphology of the region,

In India so far, classification and division of
lands into certain unite are being done on the basis of
land systems developed by'CSIRG of Austrailiy, which are
essentially morphological in approach. Some among the
notevorthy contribution on land systems of different areas

in India are by Snbramanyam% Raghavaswani and Vaidyanadhan

t. Christian and Stewart - 1953 and Godfrey 1977
Proc. of Seminars on "Application of Photo inter and
Remote sensing Techniques for Nastural Resource Survey
and Environmental Analysis Oct. 8-10, 1980 pp.

2. Subramanyanm : PHOTONIRVACHAK, Journal of Indian Society
of Photo interpretation, Vol.2 (1980) pp.



(1980)3. Besides, Chansarkar (1976) has given in detail the
methodology being adopted in military studies for mapping
different parts of India on the basis of photo interpre-
tation, which is als0o a morphological in approach,

In previous atu@ies, generally, gertain geomorphic
parameters were selected and then, generalizing the
measured values, the areas of distinctive patterns were
demarcated. For example, a single parameter of slope
accounts for different terrain units which in turn shows
parallelism with the geomorphic wnits,

The criterion, which we have adopted here to classify
the area into certain geomorphic units very closely follows
the previous landscape approaches., Only in three points,
1t differs from those of the previous studies. For
instance (1) we have chosen comparatively more geomorphic
parameters in classifying the land into similar geomorphic
regions; (2) we have drawn the serial and superimposed
profiles for egach of the geomorphic parameters along 6
erogss~-sections (AB, BC, C-D, D-B, R~P and F-G) as represen~-
tatives of the entire region. {(3) The regions made through
{by the help of these superimposed profiles of the 8 para~
meters) were, then tallied with the contour net in the

ragion.4

%e Raghavaswani Vaidyanathan: Proceedings of Seminar on
"Application of Photo, interpretation and Remote -
gensing Technique for Natural Resources Surveys and
Environmental Analysis (1980)"Terrain Units and Slope
Categories™ pp. 43-47.

4. Proceedings of seminar on "Application of Photo-inter-
pretation and Remote sensing Techniques for Natural
$gggurces Survey & Environmental Analysis". Oct.8-10,
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Tho fijures obtsined of asrial profilos {fig. Ro.
olenrly depiots the wardical shape of the reglon. The
drawvn lins for aeach of tho parametesr more or less portrays
the sane dimansion and vhers rolisf is high alops,

: ra@gaﬁﬂy; diesmction and straam fregquengy nra also autow
matically high. ~Rainfall Antensity remains an exception.
he mpaﬁupém& profiles (fig. ) of all the porameters
along with the 6 ovous-sectione, thus have hoen take as
tha prominent oriterion in delimiting the geomorphic units.
Thus, on the baeis of the gasoclisiion of 8 geomorphic
pama%ﬂ, e study area is groupsd into geomorphic
provinces. Within a province, several aubwgwonorphio units
are als?d m};.pﬁbza. Abaolute Heliaf, Relative Reliaf, 3Slope,
Rugasdnaas Nusber and Disassotion Index, which are the
topograshioal exnrassions; and drainage chamdtar:.anca
1ike drainngs deusity and a"hwm frequancians including
rainfall intensity (ns un hydrologioal parnnmeter) are aleo
bading deninant faotors in the regions taopography. The
Lors ®topography™ rofays t0 ths configuration - the ralief
and gontomrs =~ of the features that give variaty to our
landscapst our nlaing, plateaus, wallays, hillis and other

- @inor lam}:tnms.g

' ¥ B FS [ . Y 8 ™ -
5. CHARLZI 3. m"e,&%nlm of 8oils. pp 55-556‘

Their Zvolution, Bsifieation & Uses
V.H, Proopan & Co,
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Syperiaponition of all the profiles gives a broad
frame in which sevaen gsomorphic ummits have boan $dantifled
in such a way that by incorporating ths corrasponding asoll,
vegetation, hydrologiosl and land-use data, these uay be
regarded ns the prosent Feomorpaioc ®map.

Geonprphis reglons can be considsred on at least
thres scalea of macrd, meso and micro. 1In magro we atudy
the continents, in mesc the plains and in micro the reliel
fa#tnma a8 mud oracks, ripple marks and tussock monds on
nandndunea.s fdre the second sonle of considering the
landfors units have besn applisd for the study. It 19
booause tha region under prasant study is udat prodbadly s
part of Indo=langetic divide and the Jabidl cntchmant.
The oamtral arravalli range soepavates both the yzézaa
(vis. Zastern Jamuna Ploodplains & destern Aeclian Alluvial
plains of Sahidbi catelment),

On the basis of previons world situdies, Hewat,
accordinzly anﬁa&atu éf a1l satsgories of landformas,
© exeepiing the high mountains and sea aaaaea.v The mazimom
hoight of -ths hills is 223% feot, oocuring in the Western
pointa of Alwar town of Rfajasthan atats, Tho present

6. OHALI3 B, HUNT,,..030L00Y OF 30IL3. Thedr Avolution,
Classification Uses. U.H., Proeman nsad Company,

Ta PATIOH ¢ STUDY OF LANDRORIS pp. H54+55,
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atudy of ths avea provides us a criteriom %0 classify the
ragion into cartain geomorphic regions. Each wnit s a
sufficiently homogenaous ploce of landscape with a ocexéain
810ps value, disssction and other values of tho other
paraseters,

| . Hence, on the basis of geomorphic mnalysis sarial
and supaer impoasd profiles of all geomorphle fnotors, the
rogion of Mawat has baen divided into the following two

an jor reglans and A%Ezeia? assoniated subeuwnits (Rap Ho. ).

AX Wsatarn Aravalli Range asasociafed with vallaya.
AT  Cantral Aravalll lange. |
Alla = THiassoted Flednmont Zone,
AIIb ~ Intermontane Hidlands.
Alle = Interaontans lowlande,
B Engtern Floodplains with aparse hillocks,
BI1 ¥astern Aeolian Alluvial plains with sparse hillooks
with 8cattered isolated and stabilised sand-dunmes
The entire vegion on the bhaails of ralief atrusturs, slope
elevation, miggedity, dlssection and drainange character
1gties tan broadly bo divided into the following reglons:

The westarm highland of the region is otcupied by
the ridgea and valleys, disasctod piedmont wones, intare
montane nsidlands and lawlands batween them, Ths purallel
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ridges etratohing from 3¢ to AR3 form the part of the
anticlines, Dlope of the ridges is quite nteep and
‘ranges Bstwasn 10 %o 20°. The rifges comprige of hard
sondetona plus Yine-ntine beleonging 40 the Alwar and
Ajnbgarh serisn of the Dalhi ayston of Amwalld grouy;
Drainage 1a moostly joint controllad and pardllsl fo sube
parallel, 3Soils ars not fully developed and montly
sandy 4n nature. Ths olisatio conditiona remains almost
sane throughout the region, This broad gsomorpholegical
unit covers almont half of tho area {55.50%) of the
antirs ragion of Hewat,

The geographionl extenailon 0f the region is 27°N
$0 28°30'F 1latitudes and T76°30* B $0 T7* Taatern longie
méas; The taheile which are partly or wholly falling
in ithis go{g&m ars Alwar, 3amsgarh, Kishangarh, Tijara,
Perogspur Joda and Nuh., Thus broad region ism further
diviaible fnto the following sudegadmorphic unitm.

AT Weatern Aravalll Inags {awsociated with longitudinal
hille and vallaya):

Thin unid i4a ddentified in the acuthwwestern part
of the rogion. Thio unit sinows high r1d4g¢e2 atiaining a
magiows baight of 2233', The adbsolute ralief varies from
1000 faot in the emst to 2000' in the wast. DRslative |
relief ranges from 600* to 1200°. Jlopaea are modoratsly
ataep 10 vary stsep and range datwasn 10% to 20%. The
range ommprises of hard sandatone, which geologlioally
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belongs to the Alwar series of Delhi system, Ruggedness
i3 high but 'diaswtian ie low. '

The uap Ha; - shows that thin goomorphic unit foms
south westoxn boundsry of the region having western parts
af Alwar and Kishangarh tehoils., I¢ has nn elevation
ranging from 1000* in the east to more than 2000°' in the
vest, and gocupies the higher poeition in the presasnt
topography of the‘ region. The westemn Aravaill Yanges
are charactorised by flat topped tadle lands, soparated
frou one another by soup facea, Thede sorap faces are
highly disseetod by hesdward erosion of the epheneral
stroans meeting tho mainatrean in its lower weachas, |

~ Gsologically, this region belongs to Alwar serics
of the Delhi subesystem, which comprisze of hornsatone,
slatesn, phyllitles, éuartsita and sandstonas.

In addition, the ranges ars well associated with
the valleys nlac. The important and wall iﬂ;m valleys
in the ragion are as followss Jindoli Xi Ghati which
oonsiats 52 mors (folds) a road passes through it, Umr ;-
Ghati, Ratan Vallaey aud Chubursidh ete. ars other valleys,

The density and frequency of gtreans is coaparatively
highar than those of the lowlying areas in the enst. On
the whole this - geomorphic unit o the reglon may bde
the most rugged sone, |
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AII. ( ral J _
Central Aravalli rangee are the most important
geomorphic features in the region, as it is an important
watershed divide, which contributes the rainfall water to
the region through a myriad of small ephemeral rivuletis,
orginating from the tops of these hills. These hills are
actually running very pafallel to each other, in the mid
of Mewat and upto Sohna block of Gurgaon district. The
elevation varies from 750' in the east to 1500' to the
top lands of the hills. It élopas gradually towards west
but falls rapidly to the eastern lowlands.

exgggdgain range of the central hills is ‘'Kala Pahar’,

which/from Noganwan « the southern point to Bhundsi - the
northern end. This hill is constituted of several vallaeys

also. The local well known valleys are Jhir valley connecting

Tijara and Ferogzepur Jhirka through a direct bus service.
Besides this, Bandhawa ghati connects Tauru town
to the Buh tehsil of Mewat. The othor valleys like Navalli,
Nangal Lapala, Sareta, Arandka, Roophas, Rultajpur, Kansali,
Ghagas, Shadipur-Adupur, Seroli, Indore and Jeroli etc. all
provide a madia to the people of ;high perched vdllages of
Mewat and thosse who are living in the lowlying plains.
The extension of Gentral Aravalli range starts from
Delhi in the North fo Hoganwan viliage. a southern most +tip.
It covers an area of about 6.43% of the total area of the
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‘ras‘icn.a

| This range of hills and plateaus ig further divisidble
znt!o 3 sub-geomorphic units such a9
4lla 1 Dismscted Pisdmont Zones

The high lands of Hewat, in fact is the region of

great insqualities and present a rich panor;._. of topo-
graphieal features. 3By and large it 19 a gently saloping
land, which can for the sake of convaniece be divided
into two sube-divisions. (1) Upper Piedmont zons with a
slode of 5% followed by the lover pledmont plain, which
merges imperceptibly with a still gentle sloping plain
characterised by amhiyy doposits of the weatward shifting
Bahibi Fadl, It L& evident that thia is an ancient dase

lavel of denudation re-raised and now being redsnuded to
a nev and lover base level,

Anothar featurs a;’ thia gone ia the presencs of
conspicuous and closely spacad ephemernl channels (onlled
' Hallas 4n local tongue). Thess have, hers devalepéd dus
to & considernble degree of rain water infiltration in
the weathered rocks, espscially along the joints. Owing
to high relief and resultant slopes, surface rum-off has
more erosion pover. Bettor infiltration in this environe
ment of veathered and jointed rocks can bs expectsd at
the £00t hills on the western alopes of ‘Kala Pahar

8. ana Distt « Gasetiser 1882 to 1912
Archaeological Survey of India - Delhi.
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{Contral Aravelli Ranga), whers usually vast ronky pied.
mont gons can be seen. IV has a gentler slops and surw
face run off in allowsd down dus to the presence of a
_ thin cover of a detritus. The sidgwams {bighly zigesag
'3and) of Gwalada, Hamiraks, Allahpur, Baghore, Gole
Paullabas, Burja and Mirjapur eto. are included in the
gentral long atrip pf. pledaont zone. ‘

Gevlogically, it 15 a part of residual Ajndgarh
sorien sxtending in N5 directicn. The Ajabgarh sories
saparates the Alwar asrisa near Gol {a high perched village)
and continues upto Adupur valley in the North. Jdome
rosidunl hillooke of the Ajabgarh seriea can bo asen uptil
Jhiwans in gapukrs dlook. The elopes of plegeens display
shallov to mediun ravines Laving very desp courss taxtural
s0ils of dark yellowiah brown 1o dark ocolour. Generally
these s0ile nre auitable f£or groving different apsoies of
grasses and that 12 why ths long pledmont sones of Mewat are
uned ae tho grasing 1;13&@.9

The intanaity of erosim is severs to vory saveve
and ths mpvingamant is very very poor in the eastern part
of the sone vis. in the Loot hille of Kala Pahuwr. It
displays a ravinous dissected and undulating landscape.

——— : e it s et

9. 3So01l & Land « Uge Survey lapartiusnt
I.A.R.1. FPusa Road, Jew Delhi (parsons) communication).
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Due to bad topography and lack of any soil conservation
such land ylelds more silts to the reservoir. This
dissected but most probably flat regilon extending across
Ramgarh tehsil in the south and continuing throughout
the region covers an area about 8,29% of the total area
of the region., In Tijara, its location is falling in
the eastern part of the tehsil, is actually a prolonga=-
tion of Kala Pahar range. It is made up of Ajabgarh
and Alvar series of Delhi system and comprises of
gravellish, quartz yellowish soils and silty loam. Tﬁe
absolute relief ranges from 500' to 1500', relative
relief 0 to 900', ruggednese number O t0.003 and
dissection from 20 to 60%. Besides if drainage density
( +4) and stream frequency ( 8 streams per mile) is the
highest in this zone.

Allb -« Intermontane Lowlands:

This tract extends across the Palaria station in
the north {on Alwar - T4 jara Road) and continuing upto
the southern boundary where Mewat ends, Moreor less
the midlands are quite plain patches, where the slope
elevation is not ranging more than 5° at anywhere. These
are an elongated valleys widér towards south and tapgring
towards north., Two inter-ridge midlands have been
obgerved in the uplands of Mowat. One is Ghansoli-
Kolgaon tract including Burja tract also. Seeénd is the
Kundla = surrounded by the_hilla of Tijara and that of



Kala Pahar in the east. The soils are very fertile and are
brought by the small rivulets from the top of the hills
and are well deposited in the bottom of the foothills,
Henceforth, the clayey soils are available here. It would
not be incorrect, if we call midlands as a series of foot-
slopes of the high hills formed of unassorted rock
fragments and soil material brought down by streams, These
weré essentlially sandy silts, gravels, but within sonme
patches clay is also found. The average elevation of these
midlands hardly exceed 1000' anywhere. Slope is very gentle
to moderate sloping and soils are deep to very deep with
medium textured. The whole tract of midland covers nearly
10,07% of the total area of the region,.
Allc ¢ Intermontane Lowlandss |

The intermontane lowland of Mewat is called "the
"grain bowl" (Naj ka Katora) of the region. The relief
" characteristics are quite indiscriminative throughout the
‘region. It is quite a plain wunit, where slope hardly
exceeds 3° anywhere in the region. The wnit seemdsto be
developed either by deposits brought predominantly by
stream flowing through it. Or the Jamuna inundations.
Old river courses are very much seen in this plain unit.
’ The material composition is silty claygy loam.’o Drainage

10+ Raghavswamy V. - "Study of Landform Land Use and
Land Units Photonirvachak Vol.VI Ho.4, 1978 pp. 43.



is very scarde nnd dimsasotion and ruggedness puxber values
ares below 20% and .00Y raspectively. The soila found ara
of two typen sandy loan ani clayey loan. {layay loam widears
4n north while tapers in the south, Thia tract of lowland
'in Hawat comprises of three tahsila namaly Ramgarh,
Forogepur Jhirka and Nuh., This namw 8trip betwean tihm
two hills ars paralliel to sach othor, travarsing southewess
%0 north sast direotion; extenda aoross 58 Ramgarh and ome
tinuss through Roska Heo and ahunaia = the last points of
. northern Hawmt bou;mary. Purther it continue upto
Bhundsi z 16 kns from Sohna (the tourist complex in Gurgaon).
During rainy days, most of thie water Lfvom uplands,
gnter through landoha freshet in the lowlands and h&im; a
cause of havoo and inundationa(enlled *Bbaria’ in the
region) thoos acmeiinmaes decons tha great dissastars for the
sarrounding arena. Tho total area coverad by this geomor-
phic unit 1a 11,934 of ths wegion as n vhole, "

it oacupiéa tha sastern mast part of the region and
half of the wastorn most part of the WN¥ region. 'The plains
are divisidls into two parta nanaly BI-Zastern Jamma flood-
Plainn with oparss hillocks and BIInwestarﬁugs?;ma alluvial

ke i i " » .

11, Haryana Distt, Gaastter of 1862 - 1912
Archasclogiocal Burvey of Indis, fsw Delbhi.




plaing with sparge hillocks and Loclated saund dunas,

BI - 3astarn Jamuna floodplains with aparse hlllocks
and the ashetabooni ,

- This unit 19 an extsnsive flat land, almost levael
‘with 0 t0 10 of nlope. Droinage, diaaactian,aaa othay
relief sharapotariatics wre negligibla. It extonds along
Jamuna rivar and ahows actzvg'aigaa of riverine influance.
The relicta of the central Aravalli range have bean taken
ag the line of daaarcatian.batwaen older and nowsy
alluviue plains, The older glluvium tract 1a c¢alled
Abres while, the newer ons iz called Bhayana, It recsives
the clayey eilt fram the flooda svery year and a vensar
of newar alluvium 18 dapoaitad, which fora the Tortile
upper layar., Hmce thia traoct 1s an anothe? "grain bowl
0f the ragion”, In fact, tho soile of this tract are very
fartile from agrioultural point of view., Ths elsvation
of thia %fract ia below 500° throughout frowm fiean oea laval,
The area ogouphd 15 44,224 of ths total arem of the region,
And govers vast parts of Mathura, Hanan, Ragnr, Fahari,
Punhana and Hatith blocis of Hewnt, '2

_ Tha alluvium at some places 43 #0 desp as 40 faot
underlain Dy sand beds of 2 to 3 feet thickneos. The

S “ I
" o by

12. Oazetter of Bharatpur disst. of Rajpisgsy 1958.
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topqgraphy 15 almost flat, except for certain micro relief
at places liko the ash taboos and small conical hills, All
high populated villoges of Mewat are inhibited ovar these
taboos, S@nens Siy gay, Fei, Bichhor, Kot Bahin , Kathol,
Thalchana, Shikrawa, Utawar and Iuhinga etc. Some of the

conical hills are at Chokha, Luhings, Eanman, Pghari ete.

‘_3;;_ a0d!
These plains are relatively higher than those of
the eastern floodplains., Summer winds (called 'loo' or
Jhagar with high temperatures) play a dominant role in
shaping the geolain plains of the area undexr study. The
great geomorphologicsl significance of wind occurs in
™ jara, Kighangarh and Tapukra blocks. The aetion of wind
eonéiats of the trangportation of loose dust or sand
partioles, The dust 48 lifted by the turbulance of air in
April, Mey, June and sdme times oven in July (as it
today, 1982) is dragzed along as the bed load in water
streams, But especially, it is significant in the western
parts of the region falling within Sahibi catechment area.
The aeolian plain by and large are the flat units
with the scattered hills and isolated cum stabiliged
sand-dunes, The soils are less productive, however, the
irrigation facilities are available everywhere as the
ground water table is near from tho upper earth surface.
The infrastructure facilities in the ragion can
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play an important role in making the soils more fe.
Drainage i8 rare but very useful to the region. The .
of streams in towards west, that means the slope gradual.
lowers down towa¥ds west upto Sahibi main channel.

. The soils are varying from deep dark to yellowish
brown and sandy loamto pure eandy, which have developed
over aeolain deposits, occuring on very gentle to moderate
sloping stabilized slopes. These éoils are excessively
drained due to their loose structure, which increases the
permeability to a great extent. Moderate wind and water
erosion is common.

Mewat region on the whole offers a wide secope for
further delimitation of Geom units, though the geven units
which are broadly recognised from the geom analysis
provide a base with which the landuse can broadly be
correlated in the foregoing pages.
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iand uee is any kind of permanent of ayclic human
1ntarventian to oatisfy humsn needs, qlthnr'material'or
- spiritual or both from tho complsx of natural or artie
 factial rescurces which togethor aia called "land”. Iand
carried scosystems and land use is the application of
human controls, in a relatiygely asystematic manner_to the
kaoy oloments within any ecosystem in ordar to darive
“benefit fron 1t.‘

, Land being the oarrier of thoae acoayatems which
provide tho most bonefits to mankind, is ths oversll
natural resource; its use alvays involves specific
surfaco areas; land is therofors a truly geographienl
concept., The land as we see it today is in many areas
the reaultvat a combination of both its natural genesis
~ and the human influences which havo besn brought to bear
on 1% in the paat and thoss of which are still active
in the present. |

Land is a dynamic concept; xi carrien scoayatena
but 1s 1tself also a part of thase ecosystema. Ons of 4its

t. VINEK A.P.A (1975) Advanced series in Agricultural
Beiences. Land Use An Advancad Series in Agriculturs,

Hew York pp.1i=13,
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nsin compomants, the aoil is itae}.f a oomplex scosysten
oontaining snavals and plants of different sizes and
activitiss. Land, although tonding towards o steady
state, 1 thersfore never truly atadble. The land viowed
a8 landsoaps, as obiarved today by both wisual and other
methods of percsption, may achieve near stability frowm
cortain points of visw, dbut this atghnity 3.5 the rasult
of conplex intormotions of a multitude of phenomenn and
pmaﬁasqmg

. Tho bomt dsfinition of land therefors 1s ona vhich
invelven the goographtenl aspoctn oi o %rz_wﬁ of Ié.nd‘”
and renda: *4 traet of land is defined geographionlly ase
a spacific arsa of the enrth's surface; iﬁ skammotoristion
sxnbraos gll regponably 2tadble, or prediotably cyollo
attributes of the blosphers vertically above and below
this aren inaluding thoss of atwoaphers, the soil and
unédarlying rocks, thae topography, ths water, She plant
and animal populotiona and the reaults of pnat nud present
humar azzt&vﬁr; 40 tha axtant that thoss atiributes exert
a simmificant influsnoe on prosont and futurs uses of
the land by man,”

2, Op. ¢it, ppe 1.
3. Op. 03t pp. #1
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| Yhy geographers should study land use is basically
ossential to be decided firat, To a geographer, land
means space oF habitat rather than the nature ftsalf,
always aotive and having ite own processss of ohange,
developnent and decay. Since geography is primarily
interentad in studying the existing integrations of
diverae phenomenas which by their existonce, deotermine the
variable ‘chametax* of an area, geographers muoct study

thn total analgnm of wartous types of claszass of land
giving a particular charncter %o an arsa. The tnak for
gsographer 18 to atudy and correlate the rolative role
of various land classes and their variations in timo

and space in determining the tétal biotic potentinl or
natural productivity of land resourcss of an am.‘

ILand ugs studies comprise of the description of

the whole arrangenmant or integration of various types of
land found in an area, the factors responsidle for thie
complex, and 1ts affect upon the scclaty. Though, the
scope of land use studies is to svaluate the physio-
biotie bass of land resources, their changing use or
misuse by the soclisty sn its past and prasent.

o

4, TBWARI A.R. & CHAUHAR K.N, (1978) - “"Some principles
Tor Lend Use Planning in Upper Ganga FPlaine."
- 21st IGU Symposium on Land~uss pp.85-47.
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Ths very purpose of geography and ite spatial
branch, geomorphology is to atpdy the reality of earth
surface. Yand-use 1@ obviounly a roality in itaelf.

The converaion of land fram ome major use to another,
nadifeats 1iteelf as a three dimaenoional realily in space,
time and mtar—-muﬂanahipa. The gradual increass of
emtiﬁated land in thess plains of Hewat has got 1its
thres aapects of which the foremost is that cultivated
land has been occupying mora and more space on higher
relief surface, secondly this expansion took a certain
spen of tine and thirdly thers wers definite related
factors of growing population in the region. Henoe,
£004 domanda and technology brought farth' this inorsase.
Thus land uase involves sxtremely complex inteprations

of phenomena; natural and human, detarmining the degrees
of use of land ranourcss for specific purposss., Regiona-
1ien i the soul of land-use., Tharefore, 1t should de
tranted as Begional study and’not mersly a topical one,
gince {nherant character of the wegion and the exi;jbting

land-uss are reciprocally interdepondent and mmrumzahd.s

5, TRWARI A.K, & CHAUHAN E.N, = (1966) Someg Prinaxplu
of Land Use Planning in Upper Ganga Plains
- 21t 10U Alignrh Pp. 46-47,



Though in tho data we have included all the 9
’catogarias of land ues, which Dudlay 3tamp had proposed
& long baok in ®ngland, but for our anmiyticnl study
{1.e. correlation analysis betwesn geomorphology nnd
land use) we have sslected only five broad groups of land-
use. Thense are as follows:
t+« Area Under Porasts
2,  Barren Uncultivated landa
3.  Sorubs and Pastures
4. Yastelands
5. Cultivable lands

The oriterion ao to why we have chasen, only the
above 5 categorios 1s olsar cut an the vary purpose of
this study 43 firast to bring into line-light the impact
of getmorphological paramstors on the land~use of the
region., Now, if we shall include all other types of
land-use, like of HSA (Net ZSown Ai*aa) s ABMO (Aroa Sown
Hore than Once) OCA {Oross Croppesd Areas) and Land put
to Hon-Agriocultural uses eto., the reosults of the
corralatas may loose tiair strongness, bacause the aﬁwe
ranaining four categories are more close to the econonio
:‘actdrs 1.0. innovation of modern technology and the
infra=-structural faclilitiocas etc. Therafore, these
factors should not be conasidered under gsomorphology
(the sctonce of landseapes) its association with landuse,
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Seoondly, till now nany studies have appeared on
2and productivity and ite causative factors, but iharn
has been vary little projection of the impnet of geo=
morphic parameters on land-use in gamrai, In this study
an attenpt has boen made to desaride the gesaral pattern
of land~uss and algo t0 asmociato theme with geomorphto
rogions. o
D-U3R -~ J Ganeral Distribution:

In the background of physical environnent, as
densoribed in the provious chapters, the author has
attanpted to study the existing land uas of Hewnt Region,
through the toposheet interpratation and extencive aurveyas
- of tha twalve seleoted tehsils falling An the xegion,
The land-use data has bsen gollected from the 'Revanue
Recorda' of the year 1980-8%1, (ﬁap Ho. )

Tho goneral land-use of the region as n whole shown

in TABLR 4.1 gives s sumsary of proportions of land,
devoted to various uses in the ragion, ’

It 18 apparmnt from the TABLE 4.1 that 74.20% of
the total area 18 lying under oultivadble lands, and the
remadning 25.80% 18 devoted to the other type of land=
uses, ag 2,85% under foresta; 6.14% under barrsnas; 6.22%
under landput to non-sgricultural uses; 0.95% under
permansnt pastures and grasing lands; 1.%9% under oulti.
vable wastes and 8.27% area is under fallowlands- including
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S.No.

1,

24
3.

Name Block cum

Tehgil

ALWAR
© Be
b,

DEEG
F.P. JHIRKA *
a,
b,
HAPTIN .
Ae
b.
KAMAN .
a2,
b,
KISHANGARH )
) a.
b,

NAGAR
Qe
b.

GENERAL DISTRIBUTION OF LAND-USE IN MEWAT REGION

Total Geo-
graphical
area

92,372
gxz.ss)
100.00)

- W.A.

81, 416
(19.88)
(100 00)

39,979
(5. 34)
(100 00)

35 ; 385
24 73)
100,00)

74,775
(10.00)
{100.00)

46,838
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8. NUH 104,796 -
a. (14.01)
b. (100.00)
9, PAHARI 38,020 -
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| b, 100.0
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gurrent and othar than curreant fanowa.6

1.  Zozsats
Porested lands, wvhich occupy vary large arsas

in throe tehsils of the region (Alwar, Kishangarh and

. Ranmgarh offar a number of revorsible land uses. Thay

provide an extrexely porsistent and durabls land cover

" that is relatively eaay to rsesiablioh eithar naturally

or by aeaaiug or planting wheraver necessary. Fornets

holp to clean the air, build and hold aocils, and produce

g wide variety of goods and servicea, In the practice

of forest managemsnt, emphasis can be on timber

production, recreation, watershed protaction, wildiife,

oY grasing, depanaing on purpoge anud land auitabinty.

Haturally forsated mdo. becauss of their re~
newing, flexidle and generally durable land cover perait

a aumbar of combined ussa,

Thers are many natural compagipiiity = Potwesn
wildlife spocles and forsst covear. A fLood supply for
year-round gustenance of wildlife ir a8 bdasic need. As
n geaneral point, most food for wildlife has to be fairly

alose to ths ground,

6, CHAUDHRY L.K.9. (1978) Land Utilization in Ken-
Tons Doad of Utter Pradesh
- 2¥at 10Y Symposium on Land-Use pp.124-125
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Outdoor recreation and forests naturally go to-
gether, but their relationships are complex. They are
also often complicated by the deep feelings people iava
about foresta, Paople in genorsal like trees and foresta.
But thoy also many have stromg, varied and often ill-
formed ideas regarding them.

As a land-uses, outdoor racreation c¢an be characteri-
sed by intensive use of relatively small areas and
extonsive use of large areas either separately or in many
combinations., Por example, rescrts, picnic areas, or
heavily used partd in or near by urban arnap-reqniro
relatively little apaces and the recreation exparience is
essentially complete in the area. | R

- Domeatic livestock grasing and timber production

are of limited compatiabilily as land-uses. The basic
reason 15 that graas and trees are often vigorous
compatitors for the same land space and one will dominate
the athér. Por exanmple, graging is often permittidble in
‘natural hardwood (deciduous tree) areas, Particularly 1f
the soil is of good quality, the results are unsatisfactory
unlesg8 graging 1is c¢arefully controlled as to season of
¥ear and the nuﬁber of livestock permitted in the area.
Seil compactions and tree damage espacially to young tress

nay result, and grass and other low vegetation is



stimulnted to the detriment of tree growth. A land use
choice is neceasary eiﬁher enphasize grazing use and
retain some téeea for protective livestock cover or
snphasige tree gr&wth and sharply restrict or exclude
grasing,

" Porasts are axtremely effective in watorshed
protection., They protect the soll and stalflize atraan
- flow. Indeed, the maintenance of suetained water yield
from streams, lakes, and mmderground acquifers is of
overriding imporiance in ldand<use in which forests play
a major rula.7 |

In this Study only natural forests are considered
where the dry trses like nhak. Kesula, Xer-Karil etc.
are found. The total area under forpgats in Mewat 1 |
of the total region. Out of which 7.40% lies in
western Aravalli ranges, which are associated
valleys and foothills, The main forest are
forests, Sariska animal sanctuary, Itars

7. Kenneth -P. Bav.ia ( ’9?6) Lo
Mcgraw Hill Book Co,

8. ZXenneth P, Davis {1976
Land-Use pp.33 Hclre
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The barren areas are thoae which ard not fit for
any agricultural purposes, even thase areas have prﬁet:cnlly
no good soil to bold vegetation. However, in recent years
in some barren areas of Forogepur Jhirka tehsil and Kuh
tehsil, attenpts are being made (by the Haryana Govi,) to
grov some kind of grasses and trees oo that the particular
spots can later be brought as dsvélopad '"Pourist Resort
Contrea’.’ | |

The barrens of Hewat are totally unproductive in
their presant state., They are spota of intensive soil
erosion and dissection along and on the footslopes of hills,
and in the central lowlying areas. WYhorsever they occur
exclusivoly sand covers ita sona., It is evident from the
field obhasermation that erosion along central Aravalli
range (Kala Pahar) 1is mostly due to indiscriminnte ex-
cavation of earth materials and irrational reclamation of
land for cultivation t0 ralse dry fooderops and several
commercial orops. In the rolling plain of the waestern
part of the atudy ares, available plain areas are being
usaed for cultt#ation without paying proper attention to
the surrounding sloping lands due to which the erosion
hagard (removai of sands and @ilts by sheet erosion
exposing the Kankar gravel, which is of no uss) is turning,

9, SHARMA J.K., (1980) "Use of Landsat in Mapping Land
Utilization™ Photo Nirvachak 1980 Vol.l pp.17.



;s'nn the cultivedle landa into non-productive land. With
practically no irrigation facilities through canals eto,
the agriculture in these plains is antirely depondent
upen rainfall, If rain ocoura, mp}a grow rainfed
erops, ouch ns = Moong Mamina,Pilses, Jowar, Jowar ete.
Je

Landput to nomeagricultursl uses includes duild up
area, water bodiaes, canals and roads ste, 6.22% of the
totnl aresa falla undar this category.

Largs areans wnder pasturss and grazing landa are
locatad mainly 4n the piadmont sone and waatern and
saatsrn slluvial plainsg of Mewat, The Tijara Roondh is
totally used for grasing. During the monsoon dus to
sone rain, wild grass grows, but at the beginning of
susner most of the grags (ries and arsa (westemn Aeolians)
lmkaj barran, Actual.l& the graes landn in the western
So0lian 81luvial plaine are not associated with pasture-
land as practically no cattle herds are sesn in this
aroa throughout tha year. The cattle mainly herds :mv_tha
watersheds or in the strean banks vhers some gort of
grasses are growm, but only during sumssr and winter

season, Daring rainy season grasses ars 9asy to ba found

oo

4
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cut sverywhers in Mewat. fo

S  Sulturable NWastas

Rxtensive culturable wastes are an index of ni-
ad justments in the farming techniques. The total area
of culiurable waates in Hewat for quinguennium ending in
19680-81 averagad at 1.39% of the %aiul ares of the region
a8 a wvhole, This much Wage is ocalculated from ths data
obtained fram village papsrs of ‘Ravenus Records®, '’

It is inportant to note that the major progracmes
of land roclamation and management in the region have to
’dam with those 1.39% lying as culturable wastes. Pron
the table 4.1, it 13 clear that thore is comparatively
small ares undor culturable wnastes in eastern tehsils of
Mowat namely Nagar, Deeg, Pahari, Perosepur Juivks, Hattin,
Punhana and Nuh eto,
6. Pallov Lands

The distribution of fallowland in the ares under
study (74318 4.1) reveals interosting features. Percentages
of fallovliand decreass with marked improvenent or

10. 8HARHEA J.X. (1980) Use of Landsat in Mapping
" Vol I Land Utiiization pp.t7 PHOTONIRVAN.

tt. BAXSNA J.P, (1968) BUSDILXKHAND: A case Study of
AGRICULTURAL LAYD U39 IN A TRAHSITIONAL zm -
2%8t IGVU Symposium on Land-use pp.36.
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deoterioration in the agriowltural potsantial, The
highest pavrcentags of fallowland are voported from tehsils
such as Perosepur Jhirka, Deeg, Nuh, Zawan, K,0arh Alwar,
Ramgarh and Tjara., Tohail Pahari haa the lowss%

| porcentage of fallow land. Asaursd water aupply through
eanals and tubewwslls or elsctric pumps make fallowing
painuau.m ‘

he area under all types of fallows {old, new or
ourrens) in Mewat shove a gradus)l dowunward trend asinoce
independence. Dut inapite of this healthy trend, the area
under fallowland atill ranains quite high partioularly
when seen in the light of the hactarss of paastures and
forestas eto,
T HAS (et Aras Sown
Tas above table (4.1) raveals that the net area
goun 1n tha region amounts to 52,154 of the total wwported
arsas in 1980+81, 'The highest %Hage of nat sovn arsn was
roported from Hattin tehsil, which was 94,7735 of the total
nroas of the tehail, the lowast gmount of net sown aren
has begn ropnrted in T jars tshail, mmré 1% is only
47.31% of the total area of the tehofl.
B ASHO

Tha higheot %age of doudble aeroppsd mrea {(ARIO) has
baon found in Hattin tehsil (35.63%). I% in bacause this

e o

12, ADMAD AIJAZUDDIER -(1968) A Oeographical Approach to
the Prodblmms of land uee in the Indian lesert
~218t IGU Symposium on Innd-nes pp.218.
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tehail of Howat is righ in canai < irrigation and the
801l ars alsc of very produstive nature (sandy and alayey
10aus) 17 the Loweot ¥age ofASNO 10 availsble in Deeg tehsil
whare it ia only 10.93% of ths total arsa of the teheil.
9. . 884 |

The groas oropped ares in Haottin Tehoil amounted
0 120,41% of the total aves of the tesusil, This in the
highest psraamaga of gross croppsd area in the antire
Howat, *}Eha lowsgt percentage of groms crwpad aras has
been found in Nuh tehsil, whers 1t 18 only 55.73% of the

total aren of the tehsil,

A droad gihtm anerg, o out in front of us when
geom map 48 ovariaid ca tha landuee map of the region
(map no. ). In the following pagss, s desoriptivae
eanalysis is provided whers lanfusg pattern 1s viewdd under
various Isw’mo ragions:
Y. astopn Azavalll Zange
' The forests are mainly located on the ematern elopas
of wsotorn ranges of Armvallliss, in the thrae Sehoslls of
Mowat nomely Alwar, Kighangarh and Rangarh. Sone forssted
areas axiet in Tijara tehsil on %he tops and foothilla of
gantral dravalls Raﬁse. 7.40% of the arsa of the total

13. CHAUDHRY L.K.8. (1968) *ma Utiligation in sz-
Tona Doad 02 Utter Pradeah ,
«218t 10U 3ymposims on LsndUse pp. 127,
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TABLE 4,2

11 REGIONS

LARD-USE WITHIN GEOMORPE
SETTNWAT — 1980-81

)

w
-

S, Geomorphic

Yand-use in % %o the total area of the

TOTAL

‘No, Reglons Rezion .

o~ , , N I I IV WV otal
1, A,Ridges & Valleys 10,33 5704 5780 7?77 26,60 585.85
2. B,Plains studdes with 0.30 0.76 2.25 4,86 36.27 44,45

hillocks - ‘ '
3. Al-Wegtern Aravalli 7,40 1,06 2.94 0,51 1.69 13.59
range assoc.with ‘ ,

u valleys : ] ] . ‘ )
4, AlI-Central Aravalll  0.72 2,94 = 1,69 1.80  7.25
5. Alla-Nisgected Piledw 1.10 0.25 2,63 2,78 3,00 - 9,76

mont zZone _ ) ] - .
8. AllIb-Intermontane 0.86 0.82 - 1.29 8,03 11.00

' Midlands v ' ‘ .
7. AllC-Intermontane 0.25 = 0.22 1.50 11.96 13.93

‘ lowlands ) : ' ' '
8. Bl-Eastern Jamuna 0.23 0.74 2.15 4,81 32,33 39,98

flood plaing . ' . . _
90 BII*westem AeOIj-an 0006 0001 0009 0. 35 50 93 4. 47
plaing . ‘ N
11,63 5.80 8.05 12,63 62.87 100.00

Index for 1and use categories

I Area Under Forests

II Barren lands
III Scrubs & Pastures
IV Wastelands

v cultivable lands.



region 1ies undeoxr forasts in western Aravalli range,

The total area of the western Aravallies is caloulated

to bo 13,584 of the totnl ares of the region., Only 7.40%
aren liss under forasts and the ramaining arsa soncentrates
an 1,064 undexr barren lands, 2,94% under sorubs ond
pastures; 0.51% wider wnete lands and 1,69% aren under
gultivable lands,

fhe total aren of the region under land-uae
entagoriss falling in the adbove geonorphie regiona i
7.25% of the total mram. Out of which 2.94%, tho
highes? of this region lies under burrons and of the
romaining 1.90% nrea concentrates under cultivaiion,
1.69% undar vaste-lands and 0.72% undor forests, The
pastures and sorubs are totally abeant wiithin thias
goomorphto region.

T

Out of 9,763 arsa of this region, 3.00% aven of

the total region of Howat lies undoar sultivation; of

whioch %he remaining area 2,789¢ is under wastelanday 2.6%%
undasy sorube, 1.108 area mdor forsats and anly 0.25%

arsa under barrong.

4.

This geomorphic unit covers an arsa of thoe total
e 11,006, Out of thia B.03% aren ia alrendy bomn
devoted to the agrioultural purpoes, Oul of the



ragaining area 1.2953 ia undsr wastasy 0.82% 1a uwnder
barrens and 0.86% 4s undar forests.
5.

Ths highast percentage of land put to proper use

1les within tho intermontsne vallay lands. 11.96% area
11926 undor ev&tivaéion, 1.50% ares under wastelands and
0,228, 0.25% 15 under soruds and pasturss rsspaciively.
6.

This raglon qovers a total area amounting to 39,984
of the total Hewat, 32.33% area, which 4v ths highest
in the rsgion, lies under cultivation, The ramaining
&m i3 oplit into Lolloving heads as 4.51% under wnate-
lands, 2,15¢ undor sorube and pastures, 0.T4% undar
barrens, and 0,23¢ under forssta.: I 19 obosredd.
%hastdhle that the hishest aren wmndar agricultural iand
3468 only within this geomorphic unit of Hewat.

£ {2atarn Asolian A1luvigl Plains

dut of total area of this unit (4.474 of ths total
region), 3.94% aren 18 davoted to ths agricultucal fields
and 0,35% 118 under wastes. While the remaining 0.09,
0.01 and 0.06% 1s under sorudbs, darrens & forests
rospectively.
H AND TRAD 0F ;_,;_3 TH MUHAT
On the basis of map analysias, it is revealed that
this Tagion has mdout 62.87% arem under forsats. Howover
the »evanua racords ohow that 72,50% arsa of the total




was undar gross oropped area during the period 1950-8%,
On the whole, 4% oan be inferred that the cultivable aren
is more or lesm around 60% of the total,

Ganerally, forssts, pastures and wastes ars found
on hills and extensive cultivation 48 carrisd in plains
and intermontane uidlanda and lowlands. \

The prasent study reveals that the landuss patterns
under different geomorphic units vary nccexding to
phyaical potentialities of the units., Flat plains have
good agrioultural potentialities, whersas hills and high-
lands are not suitable for cultivation, Saaidas, the
veatsrn asolian plaing and the csntral lowlying sslins
buried plains have comparatively lsass agriocultural
potentialitiae, _

A droad landuse patlern for the region as a whole
has been identifind from the datn obtainad after the
enalysia of the land use maps. Thoe TABLR 4.2 gives the
goneral land-use Tigures for all 12 tehsila-cum-blocks
falling in tho ragion. 1I¢ will b sean from the tables
that osut of 12 tehnsils, in 6§ tehsils morse than 60% area
io ocultivatnd, These tohsils are Deag, Hattin, Kanman,
Eishangarh, Hagar and Ramgarh. TPour tehsils namsly fijara,
Huh, PFerozepur Jhirka and Alwar, which 1ie in the high
land tracta, the Yagoe of cultivated lands is almost hal?
of the total arsa of the particular tehiil.
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A. Jualitatlive Analvaie:
A few studies on gooudrphology and land systens
havae bBesn carried out in different parts of our

country, But n vezy fev studies can rarely ba sssn
on the association of geonorphology and land-use,

Rowever, whntever the studies have besnn done are of
such importancs. 3uch land aystem studies in ouv
countyry have basom utilized in the improvement and
developmant of the regimms. Tho Very purpose of
this estudy As 0 obtain dasic informstions through
gacorphic dmaps on different aapeots of landfomms,
land unita and current landeuse; thoir capability
and linitationy; to emaure proper developsent and
munagement of the land rasources in ths atudy area.
84inilar studies were carried cut by Cook et.al.
(1974}, Iyer and Srinivasan by the Division of the
Iond Use Research, OSIRO Australia.’

1. Raghwc V. & Yasdyanadhan R, (1680)
rggulm and Land Systems of - g part of
Ehnpatinan metﬂct - AP,




Balkrishna Bharadwajahaa rade an attenpl
(unpublished Ph.D,thesis, 0JR, JNU) to associate

soms of the goomorphological parTametars and rogk out
orope with the agrioul tural produciivity in Gurgnon
niatriaﬁﬁ

The surface of the sarth has baen scnlpturui
by the natural foroes, shich aot upon it, asd, |
inorensingly, by aan. The kinda of natural landforn
which chamnstarias a reglon, the olopasn of the hille
and vallsys for exanplo, are detorminad by a combina~
tion of geologlo faotors aoting in asasociation with
other faotors, inoluding (1) climate, {2) ths compo-
s1tion, atructurs and attitude of the rocks; and (3)
olovation. adbove the baealével of erosion. The aoctive
working forces ars water, ioa, uine:. and gravity. The
landscape 18 dyneomic ang changing, wi’sh aatarial being
- romovad from one place and depoesited in another, The
rates Of denudntion and deposition chnngs in short
eyclaa from seagon 40 seanon and in long cyoles from
one epoch to anothexr, Ths branch of geology vhiahv
deals with the igin and nature of landfoma is

s ol el 40

2. PROTOVINVAGHAY ~ Jour, of Ind. Sve. Photo.Int.
& Reamote annoing, Vol.8, NHo.t, pp.tiet3,



conmonly referred to as physiography. It is
important that the civil engineer and planner under-
stand that in sculpturing the land, the natural
forces of erosion have worked toward establishment
of slopes and gradients that are relatively stable.
When the work of man changes, a hill slope destroys
its equilibrium, the natural forces immediately set
about restoring a stable slope. Natural restoration
involves mass movements through soil creep, islumping,
or even landslides. Where, for example, the lowver
part of a natural procesa work to reduce the over-
steepened slope. The result might range from a slow
creeping encroachment of soil on the highway %o
sudden falls of large masses of rock and soil. In
this example, proper design of highway would include
stabilization of the hill slope, and the necessity
of stabilizing the slope should come from advance
study and experience and not as an unpleasant and
co3tly surprise after conatruction.

From geologic maps, topogréphic maps, and
‘ai%-photographdhe gain or texture of the land, the
characteristic landforms, and the drainage patterns
are immediately apparent, and many conclusions about
earth processes and earth materials of value to the

enginger and planner can be drawn without over setting



fooct on the ground. In fact, such teorrain analysis
4have been made for many years by military goeologists
who commonly must provide data on construction sites
for airfields and othgr buildings, sources of con-
struction materials, water supply, and transportation
routes before the terrain has been oocupied. These
data on land-use are the same as those needed by the
. planner who goes about his task with less urgency and
therefore, with opportunity for more tﬁoréughnass than
his military counterpart.* |
Geomorphic Control on Land-Use:

The geomorphology of the region'has an impace=-
direct or indirect on the land-use of the region. 1In
¢ase of present study area, hills are mostly covered
with forests and barrens, while the valley floors,
which are covered with transported sediments by the
existing epherieral streanms frbm the surrounding hills
are principally being put to either grazing lands or
left as wastes. Besides, all thé lovwlying eastemn
plains plus central midlande and the western Aeolian
Plains, are put to the agricultural use, The valleys
like Jhir, Baloj and Bandhava are being converted for

*  PLAWN (7. PETER) 1970 : Conservation, Land Use
Planning And Resource Management Harpers
Gerscience Series BEuvironmental Geology Publisher.
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the development of forest plantations and grasslands,
so the tourist complex can be developed in the area
(map 13)

In T jara & Kishangarh tehsils, land use is
more potential for the subsistance of human beings.
Western portion of Kishangarh, Alwar and Tijara is
thinly populated because of the existence‘of foreste and
wastelands. OStructure and dynamies of land-use will
depend on intensity of humsn impact, which ultimately
is dependent on pressure of population on existing land.

Briet@&; speaking, the analysed maps of our study
areg can be of much help to the reaea:ohers and the planners,
who think ever to develop tbis araaz.

In the foregoing analysis, the eight geomorphic
parameters chosen as representatives of physical land=-
égape are correlated with landuse.

1. Ab o_uﬁe el an d Usg:

Absolute Relief in the study area ranges from
- 750 to 2000'. The total area has been divided into -
4 categories, (as discussed earlier in the 2nd chapter

of thesis) with an intexrval of 500°¢,

2, Xundalia P,C, and Chenniah @.C.H. - "Spaiial
Analyseis of Land Use Over Idduki distt, -
PHOTONIRVACHAK "National Remote Sensing Agency,
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(a) Land Use <T73Q%1~

Results of the study ahow that most of the area
belovw 750" 4ia occupied by the agricultural fields.
56.46% aran of the region as a whole, lies dalow 750' of
absolute relief, Out of which 48.84% area is liable
for cultivation, and 4.37% area is 1lying as waste=~
lands in tho region. Thae wastelande include some
patohes of whittish soils due to the waterloggzing of
surrounding arsas. Tho remaining 0.80%, 1.34% and
1.11% (of the region) concentrntes under scerudbs and
grablsa, barrans and dhak forests respeatively. Thus
it i3 observed that abolute ralisf delow 750' offers
‘maximus land for cultivation.

411 sastern tohsils namely Desg, Haogar, Pahari.
Punhana, Kaman, Hattin, Huh, Farosepur Jhirks and a
part of Ramgarh fall in this region. |
() Zand=Ues 750'-1000°:~ |

The absolute relief ranging fm 750‘ to 1000
occupies an aven of 33.58% of the total area of the
region., Here 20.80% area lies under cultivation, 7.24% '.
under wastes, 3.,00% under pastures, 4.16% under barrens
and 1,383 under foreats. It covers a little part of
fuh and Perosepur Jhirka tehsil. The westorn Asolian
Alluvinl plaine of Tijaras and Kishangarh tsheils are
totally falling under this category of absolute ralief.



{e) 4 U 1000-1500") s ~ |
- The relief ranging from 1000' to 1500' covers
an area of 3,63% of the region, and this totally falls
under forests and scrubs. There are 3 tehsils falling
under this category of i@liet and its land-use, namely
the Alwar, Kishangarh and Ramgarh,
(a) Land-Use (1500'-2000'):~
Finally, the rest of 3.36%varoa falls between
1500' to 2000* of absolute relief and is totally
occupied by the dense forests., The tehsil falling under
this category is only Alwar whore large area of the
hill slopes and foot tops is covered by dense -~ Dﬁdk
forests. The Ratan, giinivsiak, Medhogarh, Siligsdh,
Sariska etc. are the forasts on hill tops and foot slopes.
Thus, from above discussion, it is observed that
the frequency of agricultural land decreases inversely
with the height, 1In addition, detailed informations can
be obtained from the table given below:

5. ABSOLUTRE ~ GULTIVABLE WASIR PAS~ DARRENS FOH- Total
No, RELIEP LAND LANDS _TURES ~BS13 ,
1o 750" 48.84 4,37 0480 -1.34 1.11 56.46
2. T50'-1000* 20,82 = T.24  3.00 4.6 1,38 33.58
3, 1000'=1500 0.13 0.00  1.50 . 0.00 2,00 3.63
4. 1500%~2000' 0.03 0.00  0.00 0400 3¢33 3436

5. TOTAL 69.82 11.61 2,30 5.50 7.82 97,03
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Proving the hypothesis with the help of numerical
tables, throws light upon ocexrfain important jualdtative
rslationships betwesn different catagories of absolute
relief and the land-use. The inapeciion of the above
table reveals that absolute ralief abova 1000, imposes
aaﬂou:a 1initations t¢ the cultivation of orops. From
the point of view of agricullural development in the
atudy ares, the relief below 750! is nmost ai@iﬁmt
and offers ninimun linmitationa to being the land under
cultivation. The high velief, that 18, adbove 1500 to
2000" offars minimum eppnrttmitiaa foy the egtanaion of
bringing the land under plough.

2. vhioya . .v

The obtained valuss of relative relie?, refleota
tho naturs of terrain of the Yegion. It baing the
aifferencs 1n haights botwesn the highest and lowsst points
in s wit avea, and ars diveotly rolated to ths dagroee
of disssction, Nore the intansity of dlasection, more
i3 the relative relief. In ths prosont study area it
ranges from O to 1200' with an interwal of 300'., The
total reliaf (relative) has been categorised into 4
divisions, euch as O to 300, 300'~600%, 600-900' and
900*~1200', ILater, an attempt hao hosa nmade to lmow the
lond-use, I:rins mder each of the above vategortos of
{Relative Relief). |
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(a) < 300%:-
The obtained results of the gtudy show that most

of the land below 300*' of relative relief, 1s occupied
by the cultivable agricultural fields. 86.90% area of
the region as a whole, lies below 300' of relative
relief. Out of this, the maximum area (about 68,29%)

of the region is lying wmder cultivation., And the
remaining area (8.61%) of which concentrates under waste-
lands, 3.60% wnder scrubs and pastures, 3,67% under
barrens and 2,73% under forests. Therefore, it is
apparent that relative relief below 300* is offering the
maxinum land for cultivation and the relief above 600°
impose severse limitations for bringing the land under

plough.

(v) 300°-600':-

The Relative Relief between 300'-~600' occupies nearly
Te42% area of the entire region. Here, only 1% area
remains under cultivation, another 6.42% area goes to
wastes (2.97%) scrubs (0.48%), barrens (1.83%) and forests
-L1.14%) respectively,

() 600-900':~ -

Thirdly, the relief (Relative) categorized as 600°
to 900', is occupying only 1,64% area of the Tatal region.
Here, the area under cultivation is gzero {(Nil), while
serubs and foreats are covering 1.22%vand 0+42%

respectively,



{a)

$00°-1200':~ |
Finally, 4.40% area falls between 900' to 1200' of

relative relief. Most of the area (3,57% of the region)

18 occupied by the foreats. Remaining 0.83% is lying

under wastes. Detailed distributions can be achieved

from the table given below:

TABLE BA-II

RELATI LIEF AND LAND-U

g‘f R B, Guitivabie Waste- Sorupbs BParrens Forests Total
_0; .

lands Jands

te

0-300" 68.29%  B.61% 3.60%  3.67% 2.73% 86.90%

2, 3008-600* 1,00%  2,97% 0.48% 1,83 1,148 7.42%
3. 600°-300' - = 1.22% = 0.42%  1.64%
4. 900'=1200* = 0.83% - - 3.57%  4.40%
5. TOTAL 69.29% 12.41% 5,308  5.50% 7.86% 100.00

The above table reveals that there is a direct -

relationship between land use and the relative relief,

A perusal of the table shows that the relative relief
above 600%, impose serious limitations to the extensioh of

agricultural, lands, and offers minimum opportunities'ror

the extension of cultivable lands. It's relative relief

provides a particular type of land-use in the region.

From agricultural development point of view the relétxve

relief below 300* is most significant in the entire region.
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3.  Siope gnd Land-yces-
Slopo 18 one of the most dominant factor, which

has a significant econtrol over the growth and expansion
of any kind of landeuse, The area under study has a
slope ranging from O to 20° par square mile, Based on
the slope gradient, following 3 catsgories have been
identified. ! ,

a.  Level to Gently asloping lands (0e5°)

b Gently sloping to Moderately sloping (5°-10°)

Ce Moderately sloping to stesp sloping lands (10°

and ahove)s.

(a) i , 24N ,

, The results obtained show apparently that the slope
from 0 to 5° have larger area under cultivation, which
consists 87.07% of the total area of the region. Out of
1t 68.00% area 4s already occupied by the cultivable
lands, Remaining 7.91%, 3.30%, 4.00% and 3.86% areas 1ie

. under wastes, scrubs, barrens and forests respectively.
{(b) Gantly to magdarate slopins landag {(5%«109)s« |

10.39% area of the region is ocoupied by the
moderate sloping lands, out of which only 1.29% area is
available for cultivation and the remanining area concen-
trates as 4.00% under wastelands, 1.50% wnder serubs and
pagtures, 1.,60% under.barrsna and 2,007 under forests,

3. 3. 1.A.R.I. Pusa Road, er'Belhi Land USG & 01}
Survey Unit (Personal Communication). :
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(e) Modsrately Sloning to Steep sloping lande (10°-20°)
Tﬁe land contsining slopes 10° to 20°* occuples
only 3.44% area of the region. Forests cover 24 of land,
vhile the other uses of land are squally distributed
such as .50% under waatos, .50% under soruds and .44%

under barrens,

%;‘ 37,078

1. 0-5°  68.00% 7.91 3,30 4,00 3.8 87,07
2, 50-10° 01.29 4.00 1,50 1.60 2,00 10.3
3. 10°-15° = 0.50  0.50  0.44 1.00 2.4
4, 150-20° = .- - - 1,00 1

5. TOTAL  69.29 11,91 5,30 6,04  7.86.000.

The above table reveals that there is a significant
association between the alépa and cultivable lands. As the
slope increases, ploughing, heéonea aifficult and expensiwv
The areas, which are unfit for agricultural use due to
exeessive rainfall or steep slopes are under grass and
forests, Thouzh at present, irrigation facilities are
inersasing rapidly in the region but the potentinl of
itrigation are also limited., Flat surfaces and fontly
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sloping lands offer maximum scope for the construction
of canals, digging wells etc. |
4,

The ruggedness number in the study ares, ranges
from O to 0.004. The total arsa has been categorized in
4 olasses with an interval of .001. Such as 0 to .001,
+001 = .002, ,002-,003 and .003 to .004,

The maximum area of the region (81.59%) has less
than 001 rhggedneae number. Out of which 64.28% aren
alone is devoted to the cultivable lands, And the
remaining 8.03; 3.00; 4.02; and 2,26% areas are lying
under wastelands, scrubs and pastures, barrens and
forestis respectively.

11.25% area lies in the ruggedity number ranging
from 001 to .002. 4.10% area is available for cultiva=-
tion and remaining 2,72% area concentrates wnder wastes,
2,113 under scrubs, 1,36% under barrens and .96% area
under the forests respectively,

6.08% area of the total 1s being occupied by the
ruggedness number ranging from .002 to .003. The
cultivable lands, here are rapidly decreasing as the
ruggedity number increasy Only 1.21% area is under
cultivation, while 3.60% area is devoted to the formsts.
Hegligible aren is availalle for pasturee éné grazing

lands,

A

)
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1.00% of the entire area has the highest ruggedity
of the region, ranging from .003 to +004 and is covered

by the dense and protected forests,

JABLE 54 -~ IV
RUGGEDNESS D LAND - U

, — — Area in % to tot
S. Ruggedness Cultivabie W%=zstes Scru- ~ Porests Total

Ho. No. Lands » bs __rens

1. 0=4001 64.28 8.03 3,00 4,02 2.26  81.59
2. 001-,002 4,10 2,72 2,11 1.36 0,96  11.25
3. 002-,003 1.21 0,86 0.19 0.22 3.60 6,08
4+ 003-.004 - ~ = = 1,00 1,00
5. TOTAL 7.82  5.60 5.80 11,61 69.59 100,00

The above table depicts a ¢lear picture about the
relationship between geomorphic parameter - ruggedness
nunbsr and the pattern of distribution of land-use. The
lesser the number of ruggedness, the higher is the extension
of cultivable lands, 64.,28% area of the entire region is
available for cultivation below .001 rugzedness number,
Ruggedness Number above ,002 imposes serious limitations
to the extension of agricultural land anA'oggers
minimum opportunities for the cultivation of c¢rops. The
ruggedness number below 001 ies the most significant
for theagricultural lands.
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5; ‘Digs ! Vs, ~uges -

Dissection Index is one of the moat dominant factor
'of geomorphological parameters, which represents the
terrain characteristics of a land unit.

In the study area dissection index ranges from Oto
80%, and thus, we have categorised all the frequent values
into 4 suitaﬁle classes with an 1nterVai of 20%. Such
as 0 to 20%, 20 to 40%, 40 to 60% and above 60%.

The area below 20% of dissection is caleculated
t0 be having the highest percentage of the total geographical
area of the region. 69.30% of the area is lying below
20% of dissection inéex. Out of 4t 61,83% area lies under
cultivation and the remaining 3.09, 3.88 and .50 areas
have been devoted to the various other categories like
wastelands, scrubs, and forests respectively.

Bosides, dissection index, ranging from 20 to 40%
occupies 20,82% area of the total region. Cultivable
land covers only 6.84% uhile the wastes are covering the
maximum area that is near about 7.48% of the total region
as a whole. The remaining area .13%, 4.37% and 2.00% of
the region 1s devoted to the other land use categories
‘1ike - scerubs and pastures, barrens and forests,
respectively. 40 to 60% of dissection index occupies
10.09% area of the total geographical area of the region.
The area under cultivation is only 1.94% and the forests
are covering the highest area of this group, nearly 4.70%
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of the total,

Where the dissection index is highest none of the
area is available for cultivation. Only .62% area of
the total region is covered with forestis.

TABLE SA = ¥
DISSECTION IND -0

8 Dissection Cullivable Wastes Jorubs Barrens Forests To

Ho, Index land

1. 0-20%  61.83 3,09 3.88 = 0,50 69,3
2, 20%-40% 6.84 7.48 0,13 4.37 2,00 20.82
3. 40%-60% 1,94 1.02 1.24 1,19  4.70 10.09
4. 60% - - .- - 0.62 9,62

5. TOTAL 70.61 11.59 5.25 5.56 7.82 100 .00

The above table reveals that there is an inverse
relationship between dissection index and‘agricultural
land. As the dissection index increases, the land under
cultivation decreases, Thus, the area having 40% of
dissection index, offers minimum opportunities, for
bringing the land under cultivation, hence it goes rapidly
down instead the area under forests increases,

6. in Density Vs. lLand-Use:-

The results of the study show that drainage plays
an 1nversé role on the agricultural land. It may be
because of the denudational characteristics of the Mowati
drainage, as only ephemeral streams are available in

the region. These streams only appear (with water)
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during rainy season,

The drainage in the entire region has a density,
ranging from O to .4 mile per square mile and is divided
into 4 categories with 0.1 mile of interval. The total
area lying below .1 is measured at 72.38%, out of it g
55.82% lies under cultivation and 5.21% lies under wastes,
1.54% under scrubs, 5.31% under barrens and 4.50% under
forests.,

11.33% area lies in the category where the drainage
density ranges from .1 to .2 mile, Area under cultiva-
tion 15 only 6.66% and wastes and forests are covering
respectively 1.78% and 1.71% area of the total region.

6.36% of the area has the drainage density between
«2 t0 o3 out of which 2,46% is available for cultivation
and 2.40% under wastes, while the remaining 1.25 and
+24% goes under the category of barrens & forests.

The highest drainage density occuplies 10.50% area
of the region. Out of which 4.24% ares is lying under
cultivation and the rest 3.00%, .80% and 3% goes to
#astes, pastures and the forests, raspectively.

TABL -

D AGE DENSI D=US
(Area in 4 to total

8. Drainage Density Cultiva~  wastes scru- Ba-  Fo-  To-

No, , able lands bs ____rrens rests tal
1. O=.1 55.82 5.21 1,54 5.3t 4.50 72.58
2, oi=,2 6.66 1,00 1.71 0.18 1.78 11.33
3e 2«3 2.46 2,40 1,25 0,01 0.24 6,36
4. 3=e4 4.24 3.00 0.80 =~ 1.46 10.50

5. TOTAL 69.18 11.61  5.30 5.50 7.98 100.00




The table raveals that drainggs density 1o
invorsely relatad to the agricultural use of land, The
vast agricaliural fiolds are found in the areas, where
drainage is found negligidble. Tha gnatorn floodplnina
and intarzopfane lowlands (Abrez & Bhay ana) are tho
two sxamples to support the above statanent,

s ‘

Strean frequoncies in ihe region rangss from O
20 8 per 83. nile and has bean divided iInto 4 cnfagories
with an interval of 2 streams, such o 02, 2«4, 46 &
68, |

Tha resulto obtained olearly poritrays that
mazinue land for cultivation i@ aveileble, whoreby the
‘otrean frequency is less than 2, The Hewat otreaus
are of espheneral type and caudes grant hasards mnd huvoca
during rainy season, Huach of the land suitable for
agriculture is baing ewvept out by thase stramns.
| Whare G7.67% aven 12 conomtrnted the straan
frequenoy 1s below 2. And thie covers the largest
percentage of the antire region. Out of this 46.847 aren
~ has deen davoted to the agricultural lands mnd the rast
6.11% to the wastes, 2,008 to the soruba, 3.504 to
barrens and 3,52% to the forastoe.

- 31,808 ares i lying, whovre ths stresn freguomcies
aro coouring befwaen 2 to 4, The arsa avallabls for
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cultivation is only 16.21% of the region. The remain-
ing area concentrates of which 8 under wastes, 2.39%
under scrubs and 2% and 3.20% under barrens and forests
respectively, | |

7.0%% area 1lies, in the frequency occuring 4 to
6. »cultifable land is only 1.51%, The remaining 1;20
and 2.41% goes to forests and wastes, respectively. In
-the highest frequency, only a very few areas are

available under forests and barrens,

i2

TABLE SA - VII

STREAM FR ND_LAND-USR
S.  Stream  Cuiti  Wastes Sorubs Darrens Forests lotal

frequ vables ‘ ’

1, 0=2 46.34 6411 2,00 3.50 ©  3.62 61,67
2, 2-4 16,21 . 8.00 2.39  2.00 3.20 31,80
3, 46 1.51 2,4t 0.9% - 1.20 7.03
4. 68 0.22  0.49 = - - 0.71
5., TOTAL 64.28 17.01  5.30 5.50 8,02 100.00

-The above fable reveals how far the high frequencies
of ephemeral streams in Mewat region offers severe
11mitations to the cultivation in the region.

8. Rai : 4 ,'~us g

Rainfall intensity by and large, remsins egual
through overall the region. It is because as the area of
study 18 smaller and climatically is a part of Indba-
Gangetic divide. The intensity of rainfall ranges from
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7.0 o 30 8.9 o with an interval of only .5 cm.

. Hesulte dbtained. shox that 40.55% ares of the wgion
1ig8 whers the intensity is below 7 om, ' 33.89% of the
total vagion is lying under culiivation, whils of the
ramaining aren, 5% goes under the wnatelands, 2,00%
to the scrubs, 1.50% to barrens aand 3.16% to the forests.

24.65% area 18 Llying, whereby the rainfall intenasity
e ogouring betﬁm 7 %0 7.5. Heres the avallability of
cultivabls land ia only 14.21% of the region.

26.90% of tho area lias where the intensity of
rainfall 1s below 8 aa. 12,93% area govs to the
agricultural £4elds and the remaining 4.30, 6.00, 1.00,
2.67% goss to the wastes, sorubs, barrens and foreonts
reapactively. ‘

Finnlly, 8.82% area comes under the maxinum intensity
of rainfall {8,% cm). Nearly 95% area of the 8,82%
area 1ies under oultivation, 7This area incdludes eastern
most tohsils of Hewat like, Deeg, Kaman, HAnttin and
- Puphana.

B Eaintail Gaitivas —Vaates Doruba Sarrans Porests Total

1. T om ¥5.89 5.00 2,00 1.50 3.6 40.55
2, 7.0+7.5 14,21 . 2,37 3,47 3.00  1.66 24,65
3. 7.5+8.0 12.93 4,30 6.00 1,00 2.67 26,90
4. 8e0~8.5 8.25 - 0.14 - 0443 8.82
5. T0TAL 69.28 11,61 11,61 5,50 7.82 100.00




1i4

The above tables shows that rainfall does not
have any strong impact on the extension of agricultural
lands. Though 1t is very significant in the eastern
most blocks of Mowat, whereby the maximum area of
particular tehsil lies under the maximum intensity of
rainfall. Otherwise. in case of the entire western
uplands and relatively in the region as a whole,
cultivable lands are increasing with the decreasing
pattern of rainfall., It is because of the reason that
almost all small patches of agricultural fields of.
Mewat, now have their own irtigation sources such as

tube wells, wells and the persian wheels etc.
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Bapt B

~ Spatial varietions in the land use to some extent can
be attributed to the variations in the physiographic environ.
ment. 7The purpose of this study 4s to know the inpact of
geomorphological parameters on the land of the region, using
simple bi.variate correlation technigue. It is observed that
geomorphic factors of fer maximum suitability for the land
under different uces. For instance, absolute rellief below
750° offer maximum land for cultivation, whereas the absolute
relief sbove 1500 impose serious limitations to the culti-
vation of crops. In tﬁo same way slopes below 5 offer maximunm
suitabilities for the cultivable lands, while the slopes
above 10 inpose very serious limitations for bringing the
1and under cultivation.

To study the correlation between geomorphic parameters
and the land use, an initial hypothesis was formulated that
land.use is significantly related to the geomorphic factors
like - Absolute Relief, Relative Relief, Slope, Ruggedness
nuber, Dissection Index Iand Dra;lnaqﬁ Densities. To test
this hypothesis, analysis was done at maso.level. For this
~ purpose 12 tehsils and blocks were selected, which exactly
fall in the area mdar» study. Land-use &ta for individual
tehsila were collected from the tehsil headquarters as well as
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the meps drawn.
Four topographic sheets of the area on quarter inch
scale have been stuficd and the broad and distinct patterns
indicated by the heip of contours and drainage lines were
mads out in sequence. For each such geomorphic parameter,
a location map hag been prepa.red; At the same time & map
for the broad land use categories has also been prepared,
which would be representing the site for such a group of
land.use. Finally, the data {conpiled) for bi.variate
analysis has bem computerized. Hence, to finalize the
study, correlaticns between dependent and independent varia-
bles with their *t' test (significant test) have been worked

out.
Sbjective

. _..The main purpose of the present study is to know the
impact of geomorphic parameters on the land-use of the region.
But due to the shortage of time and the limited facilities

of computeyr, the multiple regression analysis between one
dependent and 8 independent variebles could not have been
worked out, Therefore, only simple bi.variate analysis has

been taken inte consideration.

. For sny statistical analysis two variables are needed
at least -~ one dependent and another independant. Our total
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variables are 13, out of which 8 ere independent and five
are dependent. Por .wd;pmdent variables, we have chosen
only those variables which are strongly associated with the
land-use variebles. But it should be kept in mind that the
same variables may or may hot necessarily be applicable o
the other areas of study. Such independent and dependent
variables are as follows:

Independent Verisbles (X)

1. Absolute Relief (X;)

2. Rel.a_t.{ve Relief (X;)

3. Slope (X,) 7

4. Ruggedness Number (X4)

5. Dissection Index (Xg) |

6. Drainage Density {(X)

7+ Stream Frequency {Xy)

8. Rainfall Intensity (X,)

Dependent Varigbleg (Y)

1. Area ‘tmd&r_ Forests (Y,)

2. Barren Lands (Y3) ’

3. Scurbs and Pastures (VY_3)

4. Waste lands (Y,) -

5. Arable Lands (Yg)

z'he principles of expression of these variables for 1448
obgervations of the region as a uho]_.e into nmx_:ical values

have been elaborated. The strong positive correlation coeffi.
cient was found out between Y; and the all independent variables.
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Besides, atrong but negative correlation wefficisnt was
found oui-. between Yg and X;, X3 +sss and X5, In case of Y,,
the pignificant correlation has ﬁem -obgerved with the var{i.
able Ky, Xz ¥ and Xp. Y3 convaries with X; to +.. X5 res.
~.pectively, but insignificantly.

The computed walues of correlation cmefficients reveal
the aééo'eiation botween geomerphic parameters and each of the
land iw,e categories. With the help of these bi.variate
associations, We are now able to know that how far the geo-
‘mo:phﬂ,c Parameters govern the distribution of land under any
kind of use. This association between geomorphic factors
_and the lend-use can not be explained mathemptically without
£inding the correlation coefficients, Hence, with the help
of coefficient values, the degree of control of the geomorphic
parameters on land uge can be discussed., The determination
and aaceptanée of research hypothesis is performed on the
basis of *‘r* values according to their lewvel of aignificance
which i3 tested by ‘'students t*' test.

FSEA §23 ON ! .i.! »)

REGIO

s St

5B.I Area | oxests (Y;) ¥s. Geomorphig Parameters
(..Xl Sennse XS)

ation Analy

. The table 5B.I shows that there is a direct and strong
positive correlation between area under forests and all the
geomorphic parameters excqzt for relative relief., That is,
vwhen 't' test was calculated to prove our hypothesis, it wai
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observed that rolative relief of the entire region was not
supporting the growth of forests. In aadition, reinfall
intensity was inversely afﬁectinq the areas under foreuu.
And that is why, the wttelation with raj.afall is fbund in
negative {(~.313).

Table 58.1 Correlation Analysis for the Area Under
Forests and Geomorphic Parameters

Geomoyphic Parameters 'r* wvalue tt value tc val. level Result

nes 7
1. Abeolute Relief o467 2.,576 20,09 .01 siqntfi-
2. Relative Relief »031 2.576 1,180 .01 Insigni.
, : | : ~ L ficant
3, Slope , +«482 3; 576 20:933 «01 Sign ifi.
4. Ruggedness No, o372 2+576 150252 <01 -_-@-5

5. Dissection Index  .412 2,576 17,205 .01  .do-
6. Drainage Density +280 2,576 - 11,098 ,01 .o
7. Stream Frequency 376 2,576 15,441 .01 . do-
8. Rainfall Intensity .,.313 2.576  12.54¢ .01  .do.

Tha above table clearly portyrsys that the growth of forests
is very much supported by the slope, ruggedness number and
sbmlute relief of the area. The results cbtained are proving
that with increasing relief, ruggedity amd slope, the area
under forests is alsc ncreasing. The results are strongly
significant at .0} level of si¢nificance, With rainfall



intensity, the case is inverse, It is because lrainfall in.
versely supports the growth of forests in the area of study,
as mostly forests are of dry deciduous e.g. chak etc. Next,
the rainfall remain, more or less the same throuhout the

region.

 Three geomorphic parameters play a dominant rbl.e, in
bringing the land under barremns. These are the ruggedness |
number, dissection index and drainage density. The obtained
cwrrelation coefficients values show that the area under
barrens increases, with the increase in ruggedity (.084);
digsection (.070) and drainage (.121). The coefficients
of correlations were then tested at 0,01 level of signifi.
cance. and thus, the relationship between above three fac.
tors and barren lands was found highly significant. The
intensity of dissection by the ephemeral streams in the
region has contribute@ significantly to the increesse in

terrain areas.

Table S5B.XI Geomorphic Parameters Vs. Barren Lands

O

Geomorphic Parameters ‘'rt ty te Level Results
values 1lues wvalues

1. abmlute Relief ~.003  2.576 1.14 .01 Insignifi.

cant
2+ Relative Relief ...004 2.576 0.15 .01 w80

3. 8’.0{’8 +036 2576 1.47 «01 ", . .
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4. Ruggedness No. <084 2,576 3,21 .01 Significant
5, Dissection Index .070 2,576 2.67 .01 -d0n
6. Drainage Density 121 2.576  4.64 LO01 @0

7. Stream Frequency 059 2,576 2.25 ,L01 Inai%nifL

8. Rainfall Intensity »037 2,576 1.41 .01 0w

Now the scurbs and pastures (Y3) and waste lands &Y@).of
the region do not have any significant correlations with
any one of the geomorphic parameters we have studied,
Ponowtng may be some of the reasons for being 80,

1, Sourbs and wastes are nore dymic than thone of the
barrens and forests. That is, the modern tedmologY
is more gpplicable on the above two categories of land

| uge than those of the forests and barrens. 5o many

- plans on land campaign are being launched in the area.
So the above two types of land i.e. wastes and scurbs
can simply be brought under cultivation and which holds
true in the area. A , |

2. The scurbs and pastures are lying mostly on the flat
rolling plains. Hance, the existence of these lands
depend uwpon the will of farmers vwhether he leaves his
land for wastes and grazing or utilizes it for the
cultivation. _Bié know.how and technology will also be
the co.supporting factors.
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3. Role of Haryana Land Reclamation end Development Cor.
poration (HLRXC) is playing a dominant role in convert.
ing the waste lands into cultivable lands. According
to a branch Mamager, (ELRDC, Nuh) nearly 1 lakh hectares
of 1and was brught under level of cultivetion and
this land was converted from the wastes and grazing
lands, | | ' |

5B.V W {¥s) Ys.
xxntaﬂ %

. The mltimble lands of the region are datectly and
negatively related with the slope (...402) and sbsolute relief
(-+350) of the region, Cultivable lands are also related
(an inverse relation) with the mggedneaa number (...330);
dissection index (~+368); drainage aensity (~+286); and
stream frequencies {-.344). ':‘he,xaaults are tested at .01
level of significance and are found highly sionificant,
Rainfall intensity alohe has a positive correlation with the
| evlth'abl- lands of the reqion.

Table 5B.Y Geomrphic Parameters Vs. Cultivable lands

Geomorphic Paremeters ‘r* ty Level Results
‘ values vialues values

-1+ Absolute Relief -+ 350 2.576 14, 21 «01 Significant

2, Relative Relief ~-s011 2.576 0,418 .01 Inaignifi.

4. Ruggedness No.  -.330 2,576 13.30 .01 .



5.
6
7.

Dissection Index ..368
Drainage Density -.286
Stream Frequency -s344
Rainfall Intensity .225

2.576
2.576
2:576
2,576

15.05
11.35
13.94

8.82

+01
«01
»01

501

Significant
~do-
«d0=
wdoi

The above table clearly portrays that the growth of agricul.
tural lands of the region are directly and positively supported
by the geomorphic factors, though the relative relief and

vainfall intensity being an axception.

and ~0.060 (Rainfall intensity),

 Forests are strongly related to all geomorphic pars.
meters, except relative relief and reinfall intensity. The
wefficient of correlation values found are 0.392 (Absolute
Relief); 0.453 (alope); 0.439 (Ruggedness No.); 0.471 (Dissec-

- tion Index); 0,286 (Drainage Demnsity)s; 0.348 (Stream Frequency);

All correlation values are

tosted on students ‘t! test at 0.01 level of significance,
and are found to be highly significant, which supports the
fact that high relief lands or the high sloping lands ave
ideal for bringing the land under forests. 1If we throw &
cursory dglahce on the western hills of Alwar and the central
range of -'Kala Pahay' (Aravalli), we will £ind that forests
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are occupying only those areas -where arainage 18 high, rugged.
ity is high, dissection 1s hich and frequency of streams is
also highs - ) ' '

 Table 58.I111 Geomorphic Parameters Vs, Area thder
' Forests .. Alvar

eeWozphic Pagrameters 'r' @ b t., Level Results
value value vaf
1. Absolute Relief 1392 2.576 6.678 .01 Significant
2+ Relative Relief -.036 2,576 0.565 .01 -";:ﬁ?;}‘*“-
3. slope ) 0.453 2,576 8,205 .01 Significent
4. Ruggedness No, 1439 2,576 7.660 401 ~80..
5. Dissection Index 471 2,576 8.370 _,01 ~do-
6. Drainage Density  +286 2,576 4,580 .01  .do-
7. Stream Prequency 348 2,576 5.820 ,01 ~80.
8. Rainfall Intensity -.060 2.576 0.943 .01 Tnsionisi-

2.
The barren lands of Alwar are ingignificantly related
with all the geomorphic parsmeters. It may be because of the

unstability of barren landsn
3, Scurbg and '

Absolute rellef, slope, disssction index, stream fre.
quency and rainfall intensity have baen found as the supporting
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factors in the growth of pasturos and grazing lands in Alwar.
Mostly the scurbs in Alwar are found on the hill slopes and
that 1g why it has a direct relationship with the topographical
factors including one climatic factor also, that is, rainfall
intensity. |

Table SB.IV Geomorphic Parameters Vs. Scurbs and Pastures

Gegmrphic Saramet:eta >'r'

t¢ to  Level Results
value value v:fue ‘ , '

1. absolute Relief .185 2,576 2.950 .01 Significemt

2. Relative Relief -s003 2,576 0.047 .01 Insignifi.
. . . . ‘f - ' . .. ‘mt ‘

3. Slope «172 2,576 2,738 .01 significant
4. Ruggedness No. (114 2,576 1,799 .01 xasmtﬂ.

5+ Digsection Index «212 2,576 15,320 .01 Significant

6. Drainage Density 2040 2,576 0.640 401 Znsiggifi..

T Stream Frequency + 208 2.576 3.285 «01 _ 3’.@’.fimt
8+ Rainfall Intensity 124 2,576 3,240 .01 Significant

-

4.

 Waste lands of Alwar are inversely related with absolute
relief (~.066), meaning thereby that the wastes come into
growth with the decreass in sbsclute relief. Actuelly, waste
lands of Alwar are located in the southernmost part around
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Malakhera, where River Barah (Ruparel) waterlogs the surround.
ing areas and leaves behind white patches of saline soils.

Table 58B.V Geomorphic Parameters Vs, Waste lands
Alwar Tehsil

Geomorphic Parameters ‘r' bty v& Level  Results
value value alue

1, Abgolute Relief «+066  2.576 2.895 .01 Significant
2. Relative Relief ~s024 2,576 0.376 .01 Insignifi.

. cant:
3. Slope - «008 2,576 L125 .01 -ow
4. Ruggedness No. ~+099 2,576 1,560 .01 -do-
5. Digsection Index  ~.065 2,576 1.025 .01 ~do..
6. Drainege Density  -.086 2.576 1.350 .01 .do..
7. Stream Frequency  ~.105 2,576 1.655 .0l ~Go-
8. Rainfall Intensity -.l40 2,576 2,217 .01 8o
5

Cultivable lsnds in Alwar sre significantly related with
four geomorphic parameters, namely, absolute relief (..163);
ruggedness number (-.231); dissection index (-.291); end
stream froquency (~.178). Proving our hypothesis that the
geomorphie factors have an inverse relation with area wnder
cultivation, 't' test was calculated, Thus the result found
was satisfactorily significant at 0.01 level of signifi cance.
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" Pgble 5B.VI Geomorphic Parameters Vag. Cultivable
lands .. Alwar

Geomorphic Parametsrs

et Level . Results
value veiue vafue

1 Absolute Relfef -.163 2.576 2.591 .01 Significant
2. Relative Relief +083 2,576 0,991 .01 Insignifi.
3. slope -261 2.576 1.306 .01  -de-

4. Ruggedness NO. -+231 2,576 3,720 ,01 Significant
5. Dissection IndeX  -.201 2,576 4.670 ,01 ~do-

6. Drainage Density  -.160 2,576 . 2.541 .01 Tnsignis
7. Stream Frequency  ~,178 2.576 2.836 L0l significant
8. Rainfasll Intensity = .003 2.576 0,047 .01 Tnstgniss-

The yresults obtained show that forest dwemd‘ areas of
Deeg are positively related to the relative relief of the
region. Firxst of all, Deeg is scarcely occupied by netural
forests. ohly a marginal arem in the south along Bharawur

b_ﬁunda:y is wealthy in forests.

Hence, there is no question

.of aaaoeiatm between landform units and the forests. In

fact. cotralation is there but that is not significant at

.01 1eve1 of significance.

31::@@, the entire area of Deeq is
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a flat plain, which is one of the nearest part of eastem

Jamuna floodplains, so neither the forests mor the rugged
lendforms ate available in this tehsil. The 'r' value with
relative relief was obtained as «262 which is significant

at .01 level.

Table 5B.VII Geomorphic Parameters Vs. Area Under
Forests «~ Deeg

Geomorphic Parameters ‘r!

Level Results

value v:i’ue vu;ge

1. Absolute Relief  .,035 2,576 0.400 .01 Insiguifi-

2. Relative Relief 2262  2.576 3,100 .01 Significant
3. stope "..T._vpslz 2.576 0.770 .01 mgﬂggﬂ,

4» Ruggedness No. = .,046 2,576 0.527 .01 .

5. Dissection Inxed  ..037 2,576 0.423 .01 -d0 -

6. Drainage Density  ~.049 2,576 0.561 .01 ~do-

7. Stream Frequency  -,104 2,576 1,197 .0l ~do-

8. Reinfall Intensity -.039 2,576 0.447 .01 ~do~

2¢

Barren lands of Deeg does not have any significant

rrelation with any one of the geomorphic parameters. It
my. be because of the absolute relief is below 500°' in the
entire area of the tehsil.
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Table 5B.VIII Ceomorphic Parameters Vs, Barren Lands
' Deeg Tehsil

Geomoxphic Paprameters ‘rt v:f t Level  Results
value ue value

1. Absoclute Relief ~«043 2,576 1.100 ,01 1Insignifi.

_ cant

2. Relative Relief ~+046 2,576 1.121 .01 «80m
3. Slope o078 2.576 1.084 01  -do-
4+ Ruggedness Ko. #2144 2,576 2,251 .01 . -
5. Dissection InBex  -.019 2.576 0.471 .01 ~d0.
6., Drainage Density 182 2,576 2,421 ,01 -0
7. Stream Frequency 134 2,576 2,122  ,01 ~dom
8. Rainfall Intensity .003 2,576 1,000 ,LO01 -0

3.

Bxcept relative relief and rainfall intensity. pastures
- of Decg are highly correlated with the absolute relief (.414),
slope (.848); ruggedness nurber (.541); dissection index
(.»4_58}; drainage density (.248) and airam,frequency {.424)
of regions., The pastures in Deeg are located on or around
the hills of Goverdhan. The highest correlation coefficient
was found with the slope {(.848). Actuhlly slope everywhere
in the fegion has been noted as the dominant factor in provia.
ing the aite for the better lsnd.use of thé region.



Table 58.IX Pastures Vs, Gm@hl& Parameters

Gepmorphic Parameters f'r! LY | Level Results
o value swalue ue

1, absolute Relief 0,414 2,576 5.205 .01 Signiffcent
2. Relative Relief 0,162 2,576 1.897 01 ::ngggiﬂ-
3, Slope - 0,848 2,576 18,310 .01 Significant
4. Ruggedness No, 0,541 2.576 7.360 .0l o
5, Dissection Index 0,458 2,576 5.897 .01 —do-
6. Draipage Density 0,248 2,576 2.930 .01  .do-
7. Stream Frequency 0,424 2,576 5.358 .01  mdow
8. Reinfall Intensity 0,157 2,576 1.819 .01 zgggnm.

4.

Drainzge deneity is the only factor which supports
the extension of wastes in Deeg. Although the drainage Gen-
sity 1s very ghsllow here in the tehsil, but it crestes the
problem of galinity end alkslinity in the teieil, The relation
is tested at ,01 lovel and has been found significent,

5. Cultiveble Y,ende Vs, e d e :

The cultivable lands in Deeg are inversely supported
by the two factors . drainage density and rainfall intensity,
vhereby the correlation coefficients are -.277 wﬁ.thv the
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ézamge:'dmsity and -+360 with rainfall intensity. Both
the values are hichly significant at .01 level of 't’' signi-

ficance.

Table 58.X Geomorphic Parameters Vs. Cultivable lands

Geomorphic Parameters ‘prt te Level Results
value ue value

1. Absolute Relief  —.066 2.576 0,757 .01 Insignificant
2. Relative Relief  =.161 2,576 1.867 .01  .do-

3. Slope | =el48 2,576 1,716 .01  ~doa

4. Ruggedness No. -e216 2,576 2.532 01  do.

5. Dissection Yndex  -.095 2,576 1,992 ,01 .o

6o p:ainag_e Density _..:,277 2,576 3.288 01 significant
7+ Stream Fre_quexicy ~+156 2,576 2,089 .01 Insignificant
8, Rainfall Intensity -+360 2.576 4.416 .01 Significent

3.
1.

, There is no significant correlation between area under
forests and the geomorphic paremeters in Ferozepur Jhirka tehsil.
Actuaslly this tehsil has a very few resources of forests,

- though the potentials are high., Whatever the €orests are
available they are located arownd Jindan Ka Ala in the valley
of Jhir. | |



Table 5B.XI Geomorphic Parameters Vs. Area Under
Forests . Ferozepur Jhirka

Geomorphic Parameters ‘r! v& f Level Results
ue value

value
1. Absolute Relief + 146 2,576 1,928 L01 1Insignificant
2, Relative Relief «147 2.576 1,927 .01 ~d0.
3. Slope «» 042 2.576 0,472 ,LO1 -0

4. Ruggedness Number .077 2.576 0.462 L0l Q0w
5. Dissection Index <177 2.576 0.184 ,01 -
6. Drainage Density «040 2,576 0,470 L01 -0~
7+ Stream Density +002 2.576 0.098 .01 @O
8« Rainfall Intensity ,047 2.576 0.428 ,LO1 . (o N

2. Barren Landg Vs. Geomorphjic Parameterg

Barrens are directly associated with the absolute relief
(.350), slope (.325), and dissection index (.287) of the region.
The association is highly significant at .01 level of 't' test.
Actually all barren lands of this tehsil are located either
on the top of the hills or in the eastern sloping lands. The
Baloj Ka Khola 1is totally occupied by this type of ‘usar lands'.

Table 5B-XII Geomorphic Parameters Vs, Barren Landg

Geomorphic Parameters ‘'r! E t Level  Results
_ value value vafue

1. Absolute Relief | «350 2,576 3.846 .01 Significant
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«209

2.200

2. Re].a:ive Relief 2,576 «01 Insignificant
-3-'. .éiope «325 2,576 3,538 .01 Significant
4. Ruggedness No. «220 2,576 2.316 .01 Insignificant
5. Dissection Index . .287  2.576 3.084 .01 Significant
6. Drainage Density ..153  2:576 1.594 - .01 Insignificant
7. Stream Frequency ..102 2,576 1,055 .01  wdow

8. Rainfall Intensity -,209 2,576 -2.200 -.01  _do-

3. Pastures and Scuyrbs Vg. Geoforphic Parameters

The correlation values, which we have obtained clearly

ghow that there is oor:;elation between pastures and scurbs
‘but this association is not significant at .01 level of ‘t°
test. It 158 because the grazings are most probably located

in the flat plains, where cultivation practices are done.

Sometimes fallow lands are also used for the grazing of the

animal herds, in the tehsil.

Table 58.XIII Scurbs Vs. Geomorphic Parameters

. : &
Geomorphic Parameters ‘r' to Level Results
value value vafue
1. Absolute Relief 191 2.576 2.141 «01 Insionificant
2. Relative Relief  .058  2.576 1,037 .01  ~do-
3. Slope «126 2.576 1.192 ,L01 .
4. Ruggedness No. « 069 2.576 1.048 «01 @O0
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5. Dissection Index ,063  2.576 1.053 .01 Insignificant
6. Drainage Density « 155 2,576 2.044 .01 ",
7. Stream Frequency «034 2.576 1.011 .01 G0
8. Rainfall Intensity ..159 2.576 2.051 .01 =30~

4, HUagt nds Vs. Geonc ¢ Pa
Waste lands of Ferozepur Jhirka tehsil are supported
by the absolute relief (.267); relative relief {.350); slope

(4319); dissection index (.297); and reinfall intensity (.392).
The aaaociaticn was fozma significant at .01 level it test,

Table 5B.XIV Geomorphic Parameters Vs. Waste Lands
of Ferozepur a‘hirka 'rehs:ll

Geomorphic Parameters ‘r* v:i f ‘Level Results
, ue value

value
1, Absolute Relief ,257 2.576 2.848 ,01 Significant
2. Relative Relief +350 2,576 3.845 .01  .do-
3. Slope 4319 2.576 3.465 .01  .do-
4. Ruggedness No. +102 2.576 1,062 .01 1Insignificant

5. Dissection Index = «207  2.576 3.202 .01 Significant
6. Drainage Density  .227 2.576 '2;399 .01 -do.

7. Stream Frequency 392 2,576 4.387 .01  .do-

8. Rainfall Intensity -.073  2.576 0.753 .01 Insignificant




Cultivable lands are everywhere correlated with the
geomorphic parameters, except the rainfall intensity, where
the correlation was found insignificant 'at +01 level of 't!
test. The results obtained are highly significant and the
| inverse relationship is worth of explanation as it proves
~ our basic hypothesis regarding the present study. The corre.
lation values wers —.543 (Absolute relief); -.471 (relative
relief); -.0533 (slope); ~+278 (ruggedness nuber); -.480
(dissection index); -.361 (dreinage density); -.401 {stream
frequency) - and ~.236 with rainfal; intensity.

Table 5B.XV Cultivable lands Vs. Geonorphic Parameters

éeomoxphié Parameters 'r! vgi R - Level Results
) value ue vafue "

1. Absolute Relief ~e543 2,576 6.650 .01 signif icant
2. Relative Relief  —.471 2.576 6.221 .01  —do-

3. Slope ~+533 24576 6.486 .01  -do-

4. Ruggedness No. «e278 2,576 2,979 .01  .do-

5. Dissection Index  -.480 2,576 5.633 01  _do-

6. Drainage Density  -.361 2,576 3.986 .01 80

7. Stream Frequency  ~.401 2.576 4.506 01  .do-

8. Rainfall Intensity =-.236 2.576 2.500 .01 Insignificant




Geomomhologically, Hattin is situated in the eastem
low lands of Jamuna catchment area. ‘Except for some of the
‘isolated sand-dumes, the area is quite plain and 18 rich

in canal 1rriqation.

The results obtained show that there is no significant
correlation at all between the geomorphic factors and the
land use ,céttegories ‘except for drainage density. Only barren
landa are positively asgociated with the drainage density,
wherdoy the ‘r' value ( 320) obtainea is aignificant at .01
level of 't' test. Waste lands are related at .01 level of
signifd.canoe. 'rhe 'r' value obtained is -.360, vhich proves
a aignificant carrelation but an inverse (negative) between

wastes and ﬂrainage éensity of the tehsil.

Besides. mlt:l.vable landg are also found to have an
inverse relation with the drainage density of the tehsil..
The coefficient of crrelation obtained is -.591 which is
avt‘mr,;gly_"signif,.icant_af:%po.l. level. Thus the drainage in
the tehsil pla§s a dominant role in the extension and growth
of agricultural lands. Nearly 92.30% of the area c.;f this
tehsil is well drained by the Gurgaon canal (the link of
Agra big canal). . :
Table SB.XVI Cultivable lands Vs. Geomorphic Parameters

Geomorphic Parameters ‘pr' " to ' Level lliesult:a
‘ value value value .

1. Absolute Relief  ,074  2.576 1.141 .01



2. Relative Relief »000 2,576 0,000 401
3. Slope 2259 2:576 2,410 .01
4. Ruggedness No. 063 24576 1.210. .01

- 5, Dissection Index +082 2,576 1,051 Ol
6. Drainage Density -.591 2.576 15,341 .01
7. Stream Frequency  -142 2,576 2,114 .01
8. Rainfall Intensity .022 2,576 0.549 .01

der Fo, 8. G hic Paramet

In case of area under forests, absoclute relief and
slope are the dominant factors, which control the growth of
‘area under forests. The correlation coefficient between
absolute relief and area under forests is obtained as (.586)
vwhile the correlation between alope‘ and forests is obtained
as {.425). Both the values are highly significant at .01
level of significance (t).,

Table 5B-XVII Area Under Forests Vs. Geomcrphic Parameters

BNOe Geomorphic Parameters | ' . Results

1. Absolute Relief . significant
24 Relative Relief - Insignificant
3. Slope Significant

4 Ruggedness Nunmber Insignificant



S.Ro. Geomorphic Parameters Results

5. Dissection Index -«047 Insignificant
6o Drainage Density -.104  Insignificant
7 Stream Frequency - 097 Insignificant
Ba Rainfall Intensity  ..014 Insignificant

2. Barren Lands Vs. Geomorphic Parameterg

There 18 no significant correlation between barren lands
and geomorphic parameters in Kaman }tehsu. The results obtained
are as follows. | N _ ‘ | _ /

Table 5B-XVIII Barren Lands Vs. Geomorphic Parameters.
Barrens of Kaman tehsil have an inverse and negative corre-
lation with the geomorphic parameters. The following table
clearly portrays the fact that the barrens are insignifivantly
correlated with the slope, relief and drainage characteristics.

Table 5B.XIX Geomorphic Parameters Vs. Barren lands

S.No. Geomorphic Parameters ‘'r' value Results

1. Absolute Relief ~s073 Insignificant
24 Relative Relief -«040 Ingignificant
3. Slope -e148 Insignificant
4, Ruggedness number -«050 Insignificant

54 Dissection Index -+040 Ingignificant



64 Drainage Density -+089 Insionificant

7 Stream f’requency -~s082 Insignificant

8e- Rainfell Intensity ‘=177  Insignificant

3.’

Scurbs are negatively and significantly related with
the slope of the region. The highest correlation was found
only with slope (.271). It is significant at .02 level of
significance« The rest of the geomorphic factors have the
relation as ﬁa]\.‘lwa.v |

Table 5B.XX .Scurbs and Pastures Vs, Geomorphic Paremeters

SO Geomorphic Parameters vt values Results

1.  Absolute Relief -e132 Insignificant
24 Relative Relief -a074 . Insignificant
3, Slope E -e271 Insignificant
4.  Ruggedness Number -s091  Insignificant
- Be M Disggection Index -+074 Insignificant
6. . Drainage Density - - 098 Insignificant
7. . Stream Frequency ~+056 Insignificant
8. - Rainfall Intensity -el58 Insignificant
4. - Wagte )ands Vs. G cP ter

SeNO. Gemoréhié Parameters  'r' value Results

1. Absolute Rellef -e231 Significant
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2.  Relative Rellef —129 Insignificant
3. 8lope , -s245 8ignificant
4.  Ruggedness Number -.133  Insignificent
5 Dissection Index -e129 Insignificant
6.  Drainage ;Da;s:tty -+105 Insignificant
7. .s.t:eam' Frequency . ~e263 Significant
8.  Rainfall Intemsity -.088 Significant

. The sbove table cle,arly...mrtm&ﬂuat. the pastures

of Kaman tehsil are significantly related with absolute
relief, slope and stream frequency in the area, Actually
it is well known that in i:he reglon as Q vhole, the availa.
bilif:y of wastes, most probably s.;é found either on the
point bars of rivers or on the water logged areas. But

in cage of Kaman streams are inversely influencing the
waste lands. It mey be because of the non.availability of
' gtreams or that the area is f£alling in the flood plain zone
of Jamuna river. ’

5. gCyltivable lands Vs. Geomoxphic Parameters

Table 5B.XXII Cultivable lands Vs. Geonorphic Parameters

S.Ro0. Geomorphic Parameters '‘r* value Results

1. Absolute Relief «011 Insignificant
2. Relative Relief .188 Insignificant
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3. Slope .176 Insignificant

4. Ruggedness Number «209 Insignificant
Se Dissection index .188 Insignificant
- Dxaiﬁage Density 0223 Insiognificant
T Stream Frequency - 372 Sionificant

8. Rainfall Intensity 119 Insignificant

. 'The above table reveals that the aultivable_landé of
Kaman are positively related with the stream frequencies
of the tehsil. The greater the stream frequency, more is
the area which comes under cultivation.
Kishangarh Tehsil
1. Apea Undex Forests Va. Geomorphic Pgrameters

Forests are highly related with the slope, drainage

density, stream frequency and rainfell intensity of the tehsil.
With alope‘ the coefficient of correlation was found ,309,
which is significant at .01 level of 't' test. The correlation
value with drainage is obtained as .238, which is also signi-
ficant at .61 'ttt test level, 'rlie r value with stream fre.
quency is obtained ,260 and it is significent at the afore-
said 't’ level. FPinally with rainfall the 'r’ value obtained
is .338. This is highly significant. Thus, the discussed 4
geomorphic parameters have a direct positive correlation with
the forests of Kisghangarh.
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Table 5B-XXIII Area Under Forests Vs. Geomorphic

Parameters

SNo. Geomorphic Parameters 'r' value Regults

1. Absolute Relief = = 109 Insignificant
2. Relative Relief «173 Ingionificant
3. Slope . +309 Significant
4. Ruggedness Number «199 Insignificant
5 Dissection Index »093 Insignificant
6. Drainage Density .238 Significant
7e Stream FPrequency + 260 Significant

8. Rainfall Intensity -338 Significant

~ Kishangarh falls in the dry arid t semi.arid type of
climate. The rainfell intensity is very low. The forest
lands are directly dependent on relief characteristics,
drainage and the intaia;lty of rainfall. |
2,  Barren Lands Ve, Geomorphic Parameters
Barrens are insignificantly associated with all the
geomozphiqparametera. as the following table reveals.

Table 5B.XXIV Barren lands Vs. Geomorphic Parameters

BNo . Geomorphic Parameters 'r' value Results

1. Absolute Relief ~083 Ingignificant
24 Relative Relief -2018 Insignificant



3. Slope ~+169  Insignificant
4. Ruggedness Number ' 4086  Insignificant
5. Dissection Index ~051  Insignificant
6.3 Drainage Density ,"121 Insignificant
7. stteam Frequency «162 Insignificant
8. Rainfall Intensity .;.060 Insignificant

 The above results are insignificant due to the spatial

variation viz, the highlands of Kishangarh tehsil are totally
occupied by the forested areas. The availability of barrens
.3.3 only limited in the waterlogging areas of Dhamukhar Naddi
around Titarka Bolni villages. |
3. Scurbs Vg. Geomorphic Parameters

Scurbs in Kishangarh are signif icantly associated with
the erginage_dmsity and the rainfall intens:.tf, vhereby the
correlation values are -.221, ..265 respectively. This rela-
tionship is inverse and negative, which means where drainage
. and rainfall 4s high the area wnder scurbs aecreases.‘ Because
high reinfall and drainage help in bringing the land under
cult ivation. _ ‘

Table 5B.XXV Scurbs Vs. Geomorphie Parameters

SNo. Geomorphlic Parameters tr' value Results

1l Abgolute Rellef ' +039 Insignificant
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2. Relative Relief .032 Insignificant
3. Slope 047  1Insignificent
4. Ruggedness Number -+076 | Ingignificent
S. Disgsection Index »060 Insignificant
6. Drainage Density . =e221 Significant
s Stream Frequency -+104  Significant

8. Rainfall Intensity -e265 Significant

There 18 no significant agsoclation between wastes of
Rishangarh and the gecmorphic attributes. Actually the waste
lands are negligible in the tehsil. Following is the table
in which the results obtained are shown.

Table 5B-XXVI Wastes Vs. Geomorphic Parameters

S.No0, Geomorphic Parameters ‘'r! value Results

1. Absolute Relief 132 Insignificant
2e Relative Rellef -+ 018 Insignificant
3. Slope +065 Ingignificant
4. Ruggedness No. 155 Insignificant
S Dissection Index ~+050 Insignificant
6. Drainage Density .._..102 Insi@ﬁimt
7 ' Stream Frequency -el59 Inaignifiéént

8. Rainfall Intensity «163 Insignificant
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5. cultiveble lands Vg. Geomogphic Parameters
| In case of cultivable lands, slope is a dominant and
supporting factor, has a direct hold on the growth of agri-
cultural lands. The results obtained are ..370 {with slope)
and .300 (rith the stream frequencies). Both the 'z' values
are significantly related at .0l level of t test. Kishengarh
particularly is the source of myriad of small rivulets (which
are ephemeral in nature) existing in the region of Mewat.
The big Landoha mainstream, which scmeti.mes called as "sorrow
for Mewat" algo originates from the high hills of Kishangarh
tehsil. It causes much damages with its inundation capacities
in its path, | |

Table SB.XXVII Cultivable lands Vs. Geomorphic

Parameters
S.NO. Geomorphic Parameters ‘*r' value Results
1. Absolute Relief -e 240 Insignificant
2. Relative Relief -.258 Insignificant
3. §lope =370 Significant
4. Ruggedness Number ~e 142 :t_nsigni ficant
5,  Dissecticn Index -e110 Insignificant
6. Drainage Density -+ 096 xnsignificant
7« Stream Frequency ~+300 Significant

8, Rainfall Intensity ~e 248 Significant
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1. a Under Fore Vs. Geomorphic Parameter

| Four geomi?hicv factors supports the growth of forests
in the tehsil, These are abgolute relief (,398), relative
relief (.398), dissection index (.396) and stream frequency
(343). =

Table 5B-XXVIII Forests Vs. éeumo:phic Parameters

8.No. Geomorphic Parameters *r' value Regults

1. Absolute Relief .398 Significant
2 Relative Relief » 398 Significant
3e Slope _ «191 Insionificant
4. Ruggedness Number +114 Insignificant
5. Dissection Index + 396 significant
6. Drainage Density .194 Insignificant
7. Stream Frequency 2343 Significant
8. Rainfall Intensity -e 146 Insignificant
2. Barren lands Vs. Geomogphic ?a: ameters

The barrens and scurbs and the pastures are not having
any correlation with the geomorphic parameters. In both
the cé_aea values obtained are 0.0, which may be a computer
mistake or it is because the relief values and the area under
" barrens, both were nil in the area of tehsil.
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3. ¢ vab andg Vs, Ge hic Param

The cultivable lands of the tehsil have anh inverse
correlation with t_he ruggednegs number {..270) and dissection
index (~.218). The impact of both these variables is signifi.
cant at .0l level as 't' test was worked out. The following
table gives an idea of the game,

Table 5B.XXIX Cultivable lands Vs. Geomorphic Parameters

8.No, Geomorphic Parameters ‘'r' value Results
1. Absolute Reiief \ .,-,206 - Insignificant
2, Relative Relief ~2206 Insignificant
3. ~ Slope ) -.164 Iinsignificant
4. Ruggedness Number -+270 Significant
Se Dissection Index ..._.‘., 218 Significant
6. Drainage Density -+075 Insignificant
7 Stream Frequency -+070 " Insignificant
8. Rainfall Intensity -.135  Insignificant
Nuh Tehsil

1. Ages Under Forests Vs. Geomorphig Parametors

The forests are nil at present in Nuh tohsil. Hence
the correlation is also nil. \
2. Barren lands Vs. Geomorphic Parameter

Barrens are associated with three geomorphic parameters

namely (1) dissection index (.211), (ii) stream frequencies



{«289), (iii) drainage density (.239). Actually barrens of
Nuh are considered as those lands which are occupying the
tops of the Kala Pahar hills, where by if modern technology
be applied, certainly these top hill lands may be brought
into cultivation. Even, some Meo people of low lying wvillages
(e.g. Notaki, Ghachas, Kotla and Mohammadpur Meoli etc.)
during rainy season grow their kharif crops here on the

top lands, which have been included in the barren lands.
Besides, artifactial resources of forests zan well be deve.
loped in these barren soils of Nuh, as it provides better
potentialities for plant growth.

Table 5B.XXX Barren Lands Vs. Geomorphic Parameters

8.No, | Geomorphic Parameters ‘'r' value Resul ts

1. Abgolute Relief «152 Insignificant
2. Relative Rellef «171 Insigni ficant
3. Siope R «062 Insignificant
4. Ruggedness Number «195 Insignificant
5. Dissection Index 211 Insignificant
6. - Drainage Density « 289 Insignificant
7. Stream Frequency «239 = 1iInsignificant
B. Rainfsll Intensity ‘;.078" ~ Insignificant

[ 4

3.  Scurbs Vs. Geomorphic Pyrameters

There is no correlation between scurbs and the geomorphic
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parameters in Ruh. Actually, there is no scope and space
for the scurbs in Nuh. The increasing 'population in seeking
food for the sustenance have plouched all the grazing lands
etc, tumming them into cultivable lands.

Table 5B.XXXI Scurbs Vs. Geonorphic Parameters

5,80, Geomorphic Parameteré trt value Results

1. Abgolute Relief -+029 Insighificant

2. Relative Relief -e013 Insignificant

3. Slope .068 Insignificant

4. Ruggedness Number «002 1nsign.tf icant

5. Digsection Index -+022 Insignificant

6. Drainage Density -2 047 Insionificant
7. Stream Frequency -+029  Insignificant

Be Rainfall Intensity ~«069 Insignif icant

4. [Hastes Vs. Geomorphic Param 8

The waste lénas of Nuh have zero correlation with
the geomorphic parameters. Wastes include the water logged
areas of Nuh, whereby white patches of alkaline and saline
e0lls ave seen. These wastes are becoming permanent day by
day. The results obtained are totally zero.

5. Cultivable linds Va. Geomorphic Parameters

Except for drainage dengity end rainfall intensity,
the cultivable lands of Nuh are hichly rolated with the rest
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of gecmorphic attributes.
Table 5B.XXXII Cultivable lands Vs. Geomorphic Parameters

Geomorphic Parameters o ti -t Level Result
value vafue

value
i1, absolute Relilef ~e276  2.576 3.687 .01 Significant
2. Relative Relief -?393 2,576 5.480 .01 -0
3. 8lope —-274 2.576 3,622 .01 -fdo.f
4. Ruggedness NoO, -3.399 2.576 5.556 .01 'f&“

5. Dissection Index ~+329 2.576 4.174 ,01 -0

6. Drainage Density -»185 2.576 2.418 .01 1Insignificant
7. Stream Frequency 2265 2.576 3.530 .01 Significant
8. Rainfall Intensity «106 2,576 1.361 .01 Ingignificant

Thé abowve téhle reveals that the agricultural lands
of Nuh are being negatively supported byl_a_bsolute relief
with r = ,276; relative relief with r = ..393, slope with
F = ~+274; ruggedness number with r = ~.399, dissection Index
with r = 329 and stream frequencies with r = .265.
Pahgri Block

Though the correlation values have been obtained in
finding out the association between geomorphic attributes
and the land use in Pghari, but all ti:e r values are found
insignificant, when they were tested on .01 level of signifi..
cance. The 'r' values are being given in the following table
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as follows. -
Table 5B.XXXIII Land Use Vs. Geomorphic Parameters

Geomorphic Parameters ____'r' values for different land use
Forests Barrens Scurbs Wastes Agrl.
lands
1. absolute Relief «e015  0.00  ..029 - .139  ..121
Relative Relief ~:015 0,00  «.029 -~ .139  .,121
3. Slope | -.045  0.00  L,071 - ,218  ..234

4, Ruggedness Number  -.044 0,00  -.087  .236  -.087
5. Dissection Index  -.015 0.00 -,029 .13  -.121
6. Drainage Density -+058 0,00 -+116  ,096 ~-e031
7. Stream Frequency  -,021 0.00  -.042 049  -.025
8, Rainfall Intensity  .160 0.00 w.211 -.081  .132

ana Blo

In case of forests, scurbs and barrens, the correlation
is nil in Phnhana block. Actually, none of the above three
categories of 1axid-nse are availsble in this techsil r\;or the
geomorphic méquality is so high. Hence, the correlation
is zero. The waste lands have an association with the slope
of the area. Whatever the slope 18 available in the tehsil
supports the wastes of the block. Higher, the slope, greater
will be the wastes in the block., These wastes are around
Khanpur Ghati znd Utawar-Kot villages. This is a unique
characteristic of this block, where the waste lands are
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distributed on high sloping areas, in contrast to the other
areas of the region, where waste lands are negatively corre-
lated with the slope. This is attributed mainly to the saline
patches formed by exceassive waterlogging, Very few patches
are sandy which are left as waste lands.

Table 5B.XXXIV Wascte lands Vs. Geomorphic Parameters

S.No. - Geomorphic Paranmecterw ' value Results

1. Absolute Relief . 265 Insignificant
2. Relat ive Relief 4000 Insigni ficant
3. Slope _ -445 Signif icant
& Ruggedness Number «265 Insignificant
Se Dissection Index 0000 insignifiéant
6. . Drainage Density «130 Insié,n.ifieant
7. Stream Frequency -+029 Insignificant
Be Rainfall Intensity «043 Insignificant

culed y 12 V. eomorphic Paramate

The cultivable lands of Punhana arealso inversely
supported by the slope of the area,
Table 5B.XXXV Cultivable lands Vs. Geomorphic Parameters

SN0, Geomorphic Parameters fr* value Results
, _—2 , - , _
1. Abgsolute Relief e 265 Ingignificant

2w Relative Rellef ‘ «000 Insignificant
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3. Slope ~s 445 Sign ificant

4, Ruggedness Number . =265 Significant

' '-sv. Dissection Index 000 - Significant
6o Drainage Density ~+130 Significant
7 Stream Frequency -+029 Significant
8. Rainfall Intensity -+043 Significant
Ramgarh Tehsil

Eoxests Vs. Geomopphic Parameters

Geomprphic parameters play a dominant role in the
land use of Ramgarh tehsil. The forests depend directly
,qpon the relief and ;iminage characteriatics. They are
agsociated with absolute relief (,224); relative relief
(.258); slope (.369); ruggedness number (,452); dissection
index {.299); drainage density {.474) and rainfall intensity
(~+315) with high value of 't' significance. The results
obtained in the table clearly portrays the positivity of
forests governed by the geomorphic attributes. With rainfall
intensity, this correlation is negative. It 18 because of
the §ridity in the tehsil, wvhich enjoys the arid to semi.
arid type of é;izhate.

Table 5B.XXXVI Forests Vs. Geomorphic Parameters

S.N0. Geomorphic Para.. 4 t t. Level Results
meters value value wvalue

i. Absolute Relief 224 2,576 3.176 .01 Significant
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3.699

2.“ Relative Ralief «258 2.576 »01 Significant
3. slope . +369 2,576 5,486 .01 ~80-

4. Ruggedness Number .452° 2.576 7.002 .01  do-

5. Dissection Index  ,399 2.576 5.988 .01 ~80-

6. Drainage Density «446 “2-_57:6 6.886 .01 ~80-

7. S$tream Frequency «474 2,576 7.45%9 01 ~d0..

8. Rainrall Intensity -.315 2.576 4.586 .01 ..
Barren

a - Geomorph P

2 ers

Barrens are negatively related with all geomorphic

parameters. But the barrens are very scarce in the tehsil

as the data speaks.

ficant.

Hence the correlation is aleo insigni.

Table S5B.XXXVIYI Barren lands Vs. Geororphic Pafamters

S.Fo. Geomorphic Parameters 'r' value Results

1. Absolute Relief -+ 112 Insignificant
2, Relative Relief ~+063 Insigni ficant
3. $lope -_.020 Insignificant
4. Ruggedness Number -+032 Insignificant
5. Dissection Index ~+048 Insignif icant
6, ' Drainage Density ~e102 Insignificant
7» Stream Frequency. ~+097 Insignificant
8. Rainfall Intensity -2 084 Insignifiopnt
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3. Scurbg Vs. Geomorphjc Parameters
Scurbs and pastures alsoc have an inverse and insignifi.
cant correlation with the geomorphic parameters.

Table 5B.XXAVII Scurbs Vs. eeomn;;hic Parameters

S.No, Geomorphic Parameters ‘r' value Results

1 Absolute Relief «102. Insignificant
2¢ Relative Relief -e012 Insignificant
3. Slope ~ +030 Insignificant
4. Ruggednegs Nurber -+ 068 Insignificant
Se Dissection Index -+ 004 Insignificant
6. Drainage Density -+053 Insignificant
Te Stream Frequency -+012 Insignificant
8. Rainfall Intensity «010 Insignificant
4,

Tthere 18 close correlation between wastes and geomorphic
Parameters, but it is insignificant at .01 level of 't' test.
Table 5B.XXXVIII Wastes Vs. Geomorphic Parameters

8.No, Geororphic Parameters ‘r' value Results

1. Absolute Relief .134 Insignificant-
24 Relative Relief «185 Insignificent
3. Slope - -088 Insignificant

4. Ruggedness Number +095 _ Insignificant
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«103

Insignificant

Se Dissection Index

6. Drainage Denaity ~s067 Insignificant
e Stream Frequency 079 Ingignificant
8. Rainfall Intensity - 100 Insionificant

5.

¢ Par

Cultivable lands in Ramgarh are inversely related to

all geamorphic attributes.

The correlation matyrix with

their 't’ test values is provided here in the following table.

Table 5B.XXXIX Cultivable Wastes Vs. Geomorphic
Parameters

Geomorphic Parameters

"lri

Level Resgults

€

value value vaiue
1. Absolute Rei-;lef -+257 2,576 3.654 .01 -
2, Relative Relief -e353 2.576 5.243 .01 -
3. Slope ~e348  2.576 5.130 .01 -
4. Ruggedness No. ~s+382 2.576 S5.712 .01 -
5. Dissection Index  -.364 2.576 5.400 .01 -
6. Drainage Density -e286 2,576 4.125 .01 -
7+ Stream Frequency  ~.415 2,576 6.304 .01 -
8. Rainfall Intensity ..395 2.576 .01 -

5.942




The correlation values in the table shows that there
i3 correlation between area wder forests and the geomorphic
values, but it is not significant at .01 level of ‘t* test.

Table 50.5LX Geomorphic Parameters Vs. Area Under

Forests

BeN0e Geomorphic Pa;'rameteu ‘r* value Results

1. Absolute Relief »099 Insignificant
24 Relative Relief +001 Insignificant
3. Slope o «131 Insignificant
4. - Ruggedness Rumber #077 Insignificant
5. Digsection Index ' -¢010 Insignificant
6. Drainage Density _ « 145 Insignificant
7. Stream Frequency . 109  Insignificent
8s mnfall Intensity o 4044 ~Insignificant

24

Barren lands are negatively related with sbgolute
relief. %he correlation ia ﬁveraely significant at .01 level
of *t' test. _ ' ‘ ‘ | o |

' Table 5B.LXI Barren lands Vs. Geomorphic Paremeters

S«No. Geomorphic Parameters 'rt value Results

is *  Absolute Relief | . =237 Significant
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2. Relgtive Relief  .015  Insignificant
3. Slope , ~s044 Insignificant
4, Ruggedness Number \ ~-+021  Insignificant
5. Dissection Index .10 Insignificant
6 Drainzge Pensity ~+067  Insignificant
7e Streanm Frequency . «+083  Insionificant
8. Rainfall Intensity » 131 Insignificant
3. |

There is no significant mrralatio;x_hetwam geonorphic
parameters and the prevailing pastures in Tijara Roondh.
Actually, the Roondh of Tijara alone pmﬂda the grazing
lands for the tehsil. | .

Table 5B.LXII Scurbs Vs. Geonmrph“.ic Parameters

S.No,. Geomoyphic Parameters ‘riwxlue - Results

1, Absolute Relief «112 Insignificant
2- ‘ Relative Relief 123 Insignificant
3.  slope 084  Insignificant
»4, Rugqeanesa Runber o144 Insignificant
5. Digsection Index »110 Ingigni ficant
6o Drainage Density | -e021 Insignificant
7. Strean Frequency - 067 Insignificant

8. Rainfall Intensity «122 Insignificant
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Wastes in ?ijaia have s direct relation with
drainage density and stream frequency of tﬁa area. The
waste lands here include the water lbgged areas, where
the salinal-alkalinal so0ils are found in white colour,
These lands in the locality are known as the Kallar
bhoonm or ‘Khar'., Thege type@ of patches in Tijara are
located at the upper banks (point bars) of the river
streams,

~ The other supporting factors are Relative Relief
(r ., 227) and slope {(r = ,200).
| TABLE LXIIT
WASTELANDS VS, GEOVORFHIQ PARAMETERS

5.No0. Geomorohio ey T,  t.  Level Hesuits
Parameters value vgige Vafge ,
1. SosolutesRelief ,186 2,576 2,208 90.01 Insignificance

2. Relative Rellef ?227 n 2,718 * Signifiocance
3. Slope 200 " 1,168 * Inaignificance
4. Ruggedness No. «178 " 2.086 " "

3. Digpection Index .153 " 1.808 ¢ i

6., Drainage Density .227 " 2,718 ¢ Significant

?, Stream FPreguensy ,428 " 3.522 " "

8, Rainfall Intensity.008 " 0.939 " Insignificance
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Cultivable lands are inversely related with relative
relief {r=.337), slope (r=,25); ruggednegs pumber {*,zsv);
strean frejuency (~.285) and rainfall intengity (re-,217),

TABLE _LXIV |

ultivable Va, Oecomorphio Regions

S.No, éeomozghio RN ‘Tevel Relation
Parameters Jalue V?Zue

1. Absolute Relief  -.083 2,576  0.01 Iosignificant

2. Relative Relief -y 337 " " sigaifioant
3; Slope ~e250 ] " "

4, Ruggedness number  ,257 " " "

5. Diagection Index ~.156 " " Insignificant
6. Drainage Denpglty -.172 " o "

7. Stream Preguengy -.286 " | " Significant

8. Rainfall Intensity =.217 " " n

CONCLUDING REMARKSH
| On the whole, from previous quantitative analysis.

- 4tg broadly inferred that all thess geomorphioc parameters
éxcqpt the climatic parameter exerclse s remarkable role
in controlling the spatial varlations of iand use patterns
in Mewat, For example these parameters have the higheet
correlation in Alwar, Ferosepur Jhirka, Nuh, Kishangarh,
Ramgarh and wijaia. Seeand;y the land use patiterns are
seem to be entirely controlled by the gltitudinal
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differences in relief, The waste lands are those areas
whére waterlogging provides some white patches of salinal
alka-linal soil called the 'Kharlands' or the 'Kaller
Bhum'. The barrens are those areaa/gggggction index

and ruggedness number seem to be high, The forests are
distributed mainly on hill tops or the sloping lands.
The flat rolling plains or the flood plains are totally
occupied by the agricultural landg, the high values of
geomorphic parameters impose severe limitations to bring
the land under cuitivation. Pastures and scrubg mainly
depend upon the will of farmers or the planning by

government, Hence the physical parameters have less

affect on the scrub and grass lands.
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Part - C

GEOMORPHIC UNITS AND LANDUSE
A _CASE STUDY OF TIJARA TEHSIL

A detailed Physlographic Vs Landuse analysis is
attempted here based on the avallability of 1:50,000
nap qf the area under study and also the fileld report
made avallable by soil survey unit I.A.R.I,

Tiljara tehsil oecupies NW's part of Mewat region
betwsen 28 47*' N to 28 14'N to ?6 43'E to 76 58'E with
a geomorphie variations qf Aravalli ranges in the SBE
‘to pelidmont zone in the centre followed by aeolian
plaing in the west. -This tehsil represents the varied
geomorphic entities of the region and has attracted a
wide range of specialists after the havoc of 1977 Sahibi
floads. Pedologists have specially contributed to the
Gernegis & tararomical ordering of the soils.of the
vregion. Though the detalled soil groups were avallable
for thls area, bﬁt this was partly used in the schematic
analysis of the region,

Procedure:

Procedure of geomorphological mapping consists of
the following stagess
1. Preparatlon of acourate rellef base map of the

. area under atudy.
2. Mapping of geomorphological unita and mioro-topography.

Previously no geomorphological work has been done

on this area., ™The present study may thuas in its own
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way be a gtep forward in evéluating mor?hologieal units,
from the geomorphological point of view,
Geomorphology:

Topographic map analysis alded consideradbly in
identifying various geomorphological units in the area
of study., The units identified have thus been demarcated
in figures accompanying the profile. The legend of
these figures 1g self explanatory.

Various geoporpholoéical units, with their brief
degeription and evaluation of materials is outlinéd
belows
REPORT ON TIJARA
Physio hy, Relief and Drainage:

Hillg:s
They are covered by very shallow and shallow

gravely sandy loam, soils of yellowish brown colour,
Rock out crops are common to the extent of 80 to 70%,
fcattered scrubs are visible on these lands described
under Roopbas hill series (table No. ).

Poothillg:.

Foothlill slapes of this area display shallow to
medium ravines having very deep coarse texural soils of
dark yellowish brown to dark brown colour. They are waste
lands, and used for grazing lands.

Plaing:
Plaing cover major parts of the water-shed with

characteristics, nearly level to very gently sloping



plain, with very deep marginally fine loamy soils of
dark yellowigh brown colour.
Basingls

Pale brown colour on water-gheds. In Bamantheri
and Tijara Tehsils, these plains are found. Soils are
of salinal and non-salinal characteristios. Average
height of the area 1s 320", The maximum height s
400" and the minimum is 2407,

Geology:

The maln rook type of the surveyed area bhelongs
to Delhi system. The rock types met within the surveyed
areg are of Alwar series, mainly compoéed of quartzites
and mica schists. |

| These rocky projections arrests the wind blown
sand in the form of ridges and dunes in the SW part of
the aurveyéd area, and its other geohorphio forms.,

imate: | |

This area enjoys the arld to semie-arid monsoon
type of climate with an annual average rainfall of 715 mm,
distributed mainly between January to September, The
rainfall statistics for 7 yearwm (1973—1979) has been
reported heredby for Tijara station, Maximum rainfall
(1193 mm) occured in 1977, and the minimum>(246.é n/m)
ocoured in 1974,



Soil Erosion:

The intensity of erosion is ssgere to very severe

in the eastern part of the surveyed area, especially

in the hill region.

it displays a ravinous dissected

and undulating landscape. Due to bad topography and

lack of any soil conservation, such land yields more

silt to the regervoir.

The remaining area which is almost plain, suffers

from slight to moderate erosionm,

Table No,
(Physiography & Soils)
S, SoIl Parent — Physlographlic Thickness Texturs
No. Serieg Material position and Around surface
slope Range
1. Allahpur Alluvium Undulating 100 om. Loamy
Meo. Landscape - sand to
4 Slope 1 - 104 sandy loam
2. Baliabas " Plain land 100 em. Loamy &
o glope 1-3% : sandy loam
3. Bawan " Below Band 100 em. Tioamy
- theri tank 1-3% sand
4, Luhadera Aeolian Stabiliged 100 eom. sand
Deposits dunes,3-10%(Slope)
) Ravinous soils
5. Roondh Aeolian Stabilized dunes sand
i jara slope 3-10% 100 cm.
6. Tijara Alluvium Alluviald;?osiﬁoo em. Clayey
Slope 1-3 _ loam
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ESCRIPTION OF PHYSIOGRAPHY AND LARDUSE IN TIJARA TEHSIL

The cross section along NW.SE direction in Tijara
of Mewat region projects the area along 25 Kms. distance,
The profile is of a gently sloping nature from SE-NV,

In S.E, the undulations predominate, slowly 1évelling
down to a flat monotonous flood plain in the east., In
SB, the Hills & hillocks (C) (fig. ) with  33% slope
stand out at 440 meters of helght. fThese hills are
characterisedAby apargeAscrubs and grasslands. At a
lower height of 380 mts. these hills give way to
Ravineland (H) with 5-15% slope, once again studded with
serubs & grasses, Till a distance of 3 1/2 kms. the
same alternate arrangement of hills with ravinelands

is observed, which ultimately give way to Foothill
landscape (G) with 3-10% slope at a height of 300 mts.
This §hysiographio unit has an intermixture of cultivation
is over 70-80% of the area and scrubs & grasses are on
30.20% area. Fourthly, this G unit merges with Alluvial
plaing ( | ) with 1-5% slope & 0.3% respectively, which
are mainly cultivated lands. This continuous stretch of

alluvial plain for need by Aslimpur & Bamantheri stream
with 0-3% slope is broken by the appearence of recent

bars and broad river beds with 1-5% slope which are

uncultivated patches of land., From the cross section and
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S.No, Unit Physiography

1.

2.

3.

4,

3.

c

Hills & hillocks with
33% of slope

Poothill landscape
with 3-10% slapes

Ravines land, 5-15%
slope

Alluvial Plaing with
0 to 3% slopes

Alluvial Plains with
1-5% slopes

PIJARA TEHSIL, MEWAT REGION

Land-Uge

Sparse Secrubs
& Grass lands

70-80% culti-
vation and
30-20% scrubs
and grass

Mostly Scrubs

and grasses

occassional

cultivation
20%)

Cultivated lands

Cultivated lands

Soils Brosion

Very shallow Slight to moderate silt
to shallow, and hill erosion

Course loamy

(dark yellowish

goils)nearly

30 to 35%

rockout-crops

Very deep, Very severe gheet and
Courge to sheet gully erosion
fine loamy

soils, light

yellow brown

to dark brown

Very deep Very severe sheet and
oogrse loamy gully stream bank erdsion
soils ' '

Very deep, Slight sheet erosion
Course loamy i
yellow brown

to dark brown

soils

Very deep Moderate sheet ercsion
Course loany :

yellow brown

to dark

brown

L3T1



7.
8.
9.

10,

i |

Aeolian Alluvial plains
with scattered dunes
glope O0-~3%

Flaodplaina, Inter dune

valleys and basinal
lands slope 1-3%

Floofiplains 1-3%

Point Bars
Slope 1-3%

Reaent Bard.and
Broad river beds
Slope 1 to 5%

Cultivated lands
Cultivated lands

Wastelands 10-20%
under ecultivation

Cultivated lands

Un-cultivated
lands

Very dip sandy,
dark yellowigh
brown to browny
shallow

Very deep, fine
loamy yellowish
brown to dark

yellowish brown

Saline soils,
very deep, fine
loamy saline goils

Very deep to
Course loanmy
so0ils

Very deep sandy

golils

Slight wind
and water
erosion

None to slight
erosion, Moderatd
flood hagzards

S1ight erosion,
moderate flood
hazarﬁa

Slight eroslon
Severe flood
hagzards

Slight erosion
severe flood
hagards

897
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the table it ig clearly evidenced that a broad patch

' of aeolian plain with scattered sanddunes & slope
0-3% (K) stretches for a distance of approximately

5 Kmg,On this arid plain too, the cult1Vaxion'1s made
possible with the help of irrigation facilitiea., Apart
from this 1t 1is also being eéidenced that underground
water potential increases in the area as this area ie
nearer to water table because of the proximity to

main Sahibi fiyer. Barsré broad river beds (Tl) once
again juxtapose between K & B respectively, In the
last stretch of 3 kms., flood plains valleys and
basinagl lands wifh 1-3% slope. Point Bars (T) are also
evidenced where the cultivation is the main activity.
Surprisingly over flood plains®(S), only 20-10% is

put under cultivation and the rest of the area is
occupled with wastelands. This may be due to the
irreguiarities within this area which are left without
cultivation due to lack of irrigational facilities.

But this area needs to be explored further before making
any proper analysic. _

On the whole, it is concluded that the detalled
cross section in Tijara tehsil provides an account of
morphoric units associated with landuse. .Such profiles
are increasingzly important to assess the_terrain & to

evaluate the further possible development in the region.
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CHAPTER - VI
- SUMMARY & CONCLUSION

The past decade has witnegsed an increasing change
in the é;nocie of land system studies in geomorphology.
The geomorphological studies related to our topic of
research "Geomorphology and land-use." can be considered
into three stages, such asi- l
1. Morphodogy and land asystems in which mapping of
_ geomorphological units have been done.
2. Correlation Analysis and )
e General distribution of 1and;use in a region,
Geomorphological mapping has been chosen as a tool
for analysing the topographie features of a region,
The recent mapping techniques which were initiated
by CSIRO, CRD in Australia have made a significant
contributions to the emergence of Geomorvhology as an
applied discipline, This impetus initiated by these
Organizations have been followed up widely to assess
the potentialities of terrain and evaluate it for
furtee developnent. The Geomorphic processes with their
wide ranging degrees of variations give rise to diversities
over the landscape of which landuse is one of the fore-
most activity which seems to be gulded by the geomorphic
parameters. In thig case study an initial attempt has
been made to assess the role of geomorphic parameters

on the landuse of the region,
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The very early researchers stressed thelr work
on studylng the landform unitg after analysing the

maps and thelr field surveys. It is well known fact that
the natural bdiota is controlled by natural environment,
For this it becomes essential to analyse terrain and
associated 1and;use to draw and to infer the conclusions
regarding thg clos® assoclation hetween the geomorphology
and 1and;use. |

In 1978 Subramanyam o: I.I.7. Bombay made out
certain geomorphic units after chosing certain geologle,
pedalogie, vegetational, hydrological and land-use
aspects in and around Sagar. On the basis of these
mapology hg drew several profiles to illustrate the
land units,

This study is also very close to the above mentioned
gtudy as we have alsoc prepared several maps of geomorphic
parameters and then, we have drawn the profiles, which
gave us the vertical and horizontal dimension of the
reglon,

Very few peesons shave studied the relationsghip
between geomorphology and land~use. An initial hypothesis
was formulated by us that land;use of a region is highly
related to the geomorphological parameters of the area
or to say in simple words that land use of Mewat Reg19n
has a significant relatlonship with its geomorphology.
Henceforth, to test this hypothesis, analysis was done
using statistical tools like correlation coefficient of



Rarl Pearson and the *'t' test of Confidence. Thus,
the resultsvobtained through this analysis wag very
significant,

Briefly on the baéis of our correlate results,
it can be emphasized that no past of the reglion is free
from the impact of geomorphie factors, such as relief;
slope, digsection, drainage, stream frequency and
ruggedness of the region. In faet, it can be over-
whelmingly stated that geomorphic factors play a pre-
dominant role on the spatial variation of land-use of
any region,

In the first Chapter of our study, we have
introduced the area selected for our present study.

The study area is representative of a section of India,

which offers a multitude of natural landscape, and
biotic phenomena., The interdependence of thege two
features is clearly evidenced in the study area and 1t
was the main aim of'this study as to facus the attgntion
on the impact of natural landscape on the land-usge,

The Mewat region has a geographical extension
between 27 15' N.Lat. - 28 30°'N Lat. and 76 30t East
long - 77 30' B long. The area covers partly the states
Haryara, Rajasthan and a part of western U,P, -

Here, it should be kept in mind that the delimitation
of Mewat Reglon ig entirely based upon the concentration
of Meo-villages. Though, the Sohna block of Gurgaon
district and Goberdhan of Mathura in NE & SE of Mewat



.respectiyely also form a part and parcel of the region,
but 1t is to be gtated here that'only 150 sq. miles of
the total Gurgaon area is regtricted to Mewat regilon,

In a2 similar way 25 square miles of Mathura district
falls under the range of Mewat Region; Due to lack of_
availability of statistical data. it was not possible to
include these two dlocks for the analysis of our present
gtudy., But this fact did not déter us to draw the
overall conclusion regarding the pattern of our study.

" Geologieally, the whole region 1s made up of the
Delhi system of rocks, The chief geological formation
oécuring in the region, is the famour belt of Aravallil
range, traversing from SW to NE, It comprises of two
series namely Alwar & RAjabgarh series. The total area
of the reglon was calculated as 1450 s;uare miles.

Pnysiographically, the region has been dlvided
into tﬁovbroad reglonsg, which come under three strips
of Mewat. The highlands of Mewat are the western rugged
areas which include Tijara, Kishangarh, Ramgarh and
Alwar tehsils. And the lowlands of Mewat consist of _
two strips viz., 'Abrez'and'Bhayana’. cogiiittzgﬁgféég%j§§;é

tehsils. ‘The drainage 1s characterised by ~ rivers i

flowing in aw-5 direction. The climate is arld to |

semi-arid depicted by Phornthwalte's -loo'b—cn‘ﬁf“’“t”*”“dkﬁ
In the second chapter we have gelected a few of

several other geomorphic parameters, keeping in view

their poseible impact on the land use of the region.



In the present study, the following 8 parameters were

chogen which reliably govern the land-use distribution
in the regioni- | | '

1. Absolute Relief 2. Relative Relief 3. Slope

4. Ruggedness number 35, Dissectign Index ;, Drainage
Density 7. Stream Prequency & 8. Rainfall Intensity.

The above mentioned parameters were calculated on
the basis of»morphometric.methods. For all, the 1/4%
toposheet maps have been used, and to delineate contours
and drainage lines. For each and every parameter, the
maps have been drawn, whigh would be representing the
site for such a parameter.

Absolute Relief has been chosen as the first
parameter, which exﬁresaee an gctual, maximum local relief
in a region above mean sea level. On the basis of absolute
relief, the area was categorized in 4 sections, and the
results then, showed that most part of the region (55,55%)
occurs below 750' of local relief a very little area
(7% of the region) only lies above 1000' and this much
area totally lies in the tops of western hills of Alwar
and Kishangarh, ' .

The second parameter i,e, relative relief has been
caloulated differentiating between the highest and lowest
points in a grid aéuare. Ip the pregent area of study,
the values of relative relisef range from O to 1200' with

an interval of 300', The higheat relative relief was
also in Alwar tehsil.
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Briefly apeaking, it was concluded that all the
parameters except of rainfall intensity were observed
to be high 4in the western hills and the central hills
followed by dissected pledmont gone., The rest of the
areas were quite gently sloping and were poor in dralnage
also. The raintall~intensity was absolutely inverse than th
of the pattern of other parameters. This picture 1s very
clear from the superimposed prbfiles drawn,

In the Chapter III, on the basis of parametric
studieg and the profiles drawn along 6 crogg-sections,
various geomorphic regions have been identified. Actually,
 the study of geomprphio parameters provides an insight
into the delimitation process based on certain basic
geomorphic attributes, The 1ands§ape approach which
classifies the land into various land systems uses
geomorphic units as its fundamental basis with simple
form, relief, soil, climate and drainage regime with
waximum homogeneity. ,

The criterion which we have adopted here to
classify the area into certain geomorphie units very
closely follows the previous landscape approaches.

Only in three points, it differs from those of the
previous studies. For instance (1) we have chosen
comparatively more geomorphic parameters for classifying
the land into several geomorphic regions. (2) we have

drawn the gerial and superimposed profiles for each of
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the geomorphic parameters along é eross-~gections
(*aB, *BC', *CD', 'DE' & ‘'EF),

The regions made (by the heip of these superimposed
profiles of 8 parameters) were then, tallied with the
contour net in the regilon, as the superimposition of
all profiles gives a broad frame in which 7 geomorxphie
units have been identifiéd in such a way that by
incorporating the corresponding soil, vegetation,
climate and land use data, these may be regarded as the
present geomorphic map. The congideration of geomopphilc
regigng has been done on meso level becauae the regilon
is mest probably a part of Indo;Gangatic di&ide and the
Sahibil Catchment. "he central Aravalli Range or "Kala
Pahar" seperates both the plains as it becomes a barrier
between Jamuna floodplains and Sahibi aeollan plains,
The entire region on the basls of relief structure,
slope elévation, ruggendity, dissection and drainage
characteristics 1s divided into two broad regiéns and
? sub-regions. The two broad regions are (1) Ridges
& Valleys occupying 55.55% area of the total region.

(2) Plains studded with hillocks, which occupies 44.45%
area of the region. The weatern Aravalli Ranges makeg
western boundary of Mewat, This 1s the higheét range
which occuples the heighegt altitude and that is why
the top of the hille and their footaldpea are mostly
covered with dense forests. Slopes have are steep to

very steep at some places, but moderately to steep



slopesg are avallable at everywhere, The rocks here
compriges of hard sandstone, which geologlically belongs
‘tc the Alwar series of Delhi system. Ruggednesgss is high
but dissection comparatively is low as the stream
frequency is not so high. Central Aravalll range (The
Kala Pahar) of Mewat is the most important geomorphic
unit of the region, as it is an important water shed
5%%;&3, which contributes the rainfall water to fhe
region through a myriad of small ephemeral rivulets,
opiginating from the tops of the hills., This range
starts from Noganwa village in gouth and extends upto
Bhundsi village in north., The footslopes of this range
are very rugged and disseocted, hence.it iy called
disaeotid piedmont zone; which runs parallel to this
region, Intermontane midlavnds and low lands are very
rich from agricultural point of view, Solls are very
fertile, - The eastern Jamuva flood plaing are very much
affected by the rainfall and prevailing irrigation |
fééiiities. It 1 quite a flat plain, which is structured
by pleistocence recent alluviums, The western aeolian
plains are totally falling with in the Sahibi catchment.
Mewat Region, an the whole offers a wide scope
for further delimitation of geomorphic units, though the
geven units which are broadly recognized from the -
geomorphic analysis provide a base with whgch the land

uge was broadly correkaded in our 5th chapter of study.
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In the Chapter IV, an attempt has been made,
first to define land-use, its purpose and scope and then
5 broad land-use groups have been chosen for the gtudy
as they represent the natural utilization of the land
then the rest of the categories. The general distribution
of land-uge hag been ghown through maps and tables,
It 1s apparent from this distribution that most of the
area is lying under cultivation. (Rearly 74,20% of the
total areaL. The remaining 25.86%‘area is devoted to
the other uses of land, such as 2,85% under forests,
5.14%‘qnder barrens, 8.22% under landput to non;agr@cultural
use; .95 under pefmanent pastures and grazing lands.
1.39% under cultivable wastes and 8.274 area is left |
for fallow lands during the year 1980481. |

It has been found that the forests are always found
on the high hills and pastures and barrens in the foot
hills. The waste lands and cultivable lands are
distributed the lowlying areas, )

The highest area of the cultivable lands (32, 33%
of the region) lies in the Jamuna flood plains. The
highest area under forests is avalilable in three tehlls -
Alwar, Ramgarh and Kishangarh. Henceforth, the study
reveals that the 1and;use patterns under different
geomorphic units vary according to physical votentlalities,
whereas hills and high lands are not suitable for
cultivation, Besldes, the western aeolian plains and the
eentral lowlylng saline buried plaip's have comparatively

less potentialities for agriculture,



In the 5th Chapter, $he first part deals with the
qualitative analysis of geomorpholdgy and land-use and
the gecond part deals with the quéntitive analysis, 1n
which statistical tools have been applied. Bi—variate
correlation analysis for individual tehsils and for the
region as a whole have been worked out between'fiﬁe
dependent 1and;use variables and 8 independent parametric
values., Thq results obtained_ﬁere‘very mach satisfactory.
The forests, pastures and barrens were highly and positively
ecrfalated with the relief and drainage characteristics of
~ the region., The waste lands and cultivable lands are
negatively but significantly related‘with the geomorphie
parameters but drainage density, stream fréquency are
positively related with wastelands, Density and stream
frequency in the form of drainage characteristics show
a negative correlation with cultivable lands. This 1s
expiained by the nature of streams which are eppémeral
and increase the disaection and ruggedity during rainy
season by gully erosion., Henceforth, thege two drainage
_characteriatics are positively sorrelated with dissection
1ndgx and ruggedness number. Apart from this, as the
area falls in the backmard Qone of India, the technology
has not made a rapid progress whereby the freshlands,
which 1le as wastelands at present are not being brought
into cultivation. So, the hypothesls, relating the
drainage characteristios with wastelands and cultivable

lands holds good in the study area,
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Begides, the climate being uniforn thrbugh-out
the region, no positive correlation between cultivable
lands and rainfall intenaity could have been obtained
except for two tehsils namely Deeg and Hattin.' The
utilization of water of these two tehils is efficient
because the rainwater 1s diverted to the flelds through
canals and their sub-channels for the cultivation
purposes, whereas no other areas, the waﬁer is not
utilized in the same manner, thereby leading to the
concentration of wastelands. v

The problem of wastelands is immense and needs
to be tackled before proper measures are implied in the
region, The wastelands are highly correlated with
high disgpection index, _Thia means the possible
reclamatiqn might be possible only through a proper
management of drainage lines. If thig 1s done, then
more amount of égriculturai land can be brought under
cultivation which will be an input into the living of
Meo Commurity. But, for a more precise analysis the
geomoiphic mapping needs to be carried at a detalled
level to assess the role of geomorphic variables on the

landuse,



Ahmad A:ljaz {l968), A ngrophwal Approach to thn Problems
of Land.use in the Indian Desert, 2lst IGU
Symposiun on Land..vse. New Delhi, p. 217,

Ahmad Enayat (1958), Gecmorphic om:une of Chhota Nagpur,
G&gmim Outlook, wl. 20 PP 16.22.

Amani, K.Z. (1964), “"Land.Use Survey in India . A Cage
Study in Purpose and aothodology”

Geographica,

{1968), Land vtilization in Village Golgarzhi,
21st IGU Symposium on Land Use, p. 247.

Ameen M. {1956), Land Use Survey of Delhi.State, Proceedings
of the Intemational Geographical Seminar,
Aiiqarh; , , , _

Amnachalam B, {1559), Land.use, Lanél Classification and
Possgibilities of the Re.planning of Land.Usge
- 4in vanamadevi Village, Borbay Geographical
] &awzwﬂg vOl. 6, no. 1' P 16,

Chatterji s3.P. and Bagchi K. (1957), Geomorphic Regions of
East Rajasthan Pathar, Geographical Review
of India, Calcutta, vol. 19, mo. 4,
~ BPo 42«-‘71 _

{1962), Land.Use Survey in India, Proceedings
of Summer deol in Geography, smm. p. 14.

Chaudhry L.K.S. (1968), Land Utilization in Ken.Tons Dcab
of U.P. . 21gt IGU mpoamm on Land
Use, P. 119.

Christian C.S. and Stewart Gcan_ ‘bam R.H. et, al. 1969),
“Lands of the Queandeyan Shoalbaven Area,
CSIRO Publiomtion, Land Research Series
j 212 19 25, Pp, : 1«@164.

Datye V.8, and Gupta §.C, (1980), "Slope and Agricultural
1and Use - An Analytical Study with Reference
to Poona®, Transactions of Institute of
Indian Geographe:s-g P+ 16,

Daya) P. and Sharamn A, (1968), Lend.Use Pattems in the
Bihar shariff Area, Patna, 2lst IGU
Symposiun on Land.Use, p. 146.




Deshpandey C«D. (1955), A Reconnaissance Regource Surveys
and Study in Land.Use in the Kashmir Valley,

. Bombay Geographical Magazine, p. 68 and 7.

Dutt G.K. (1.970), "Geomorphology -~ Techniques and Applications”,
Geographical Review of India, Calcutta, no. 2,

PP, 113..24.

Elliot P.E. {1953), A Techmique of Punntinq Slope end
Relative Relief on one Map . Surveying and

Maping, vol. ‘13, pp. 473.78.

Gardiner V. (1972), A Morphometric Approach to Landfomm .
Agpectg of Lend Clamsification (Unpublished
Ph.D. theszis), University of Exeter,

11974), Landform and Land c1au£ﬁmtion, in
Norxth.West Devon .. Reports and Transactions
of the Devon.shire Association for the
Advencement of Science, pp. 141.153,

(1976), "Lend Evaluation and the Numerical Delimi.
tation of Natural Regions®, Geographia '
9010’113&3 wlp 3‘: PP 11-300 L

. Ghosh B 81:1:;!1 {1965), Obsemt:lans on Gmmoz@hology and Land.
Use of Ritnod Village, Geographical Review

of India, vwl. 3, pps 144.56,

Hunt, Charles B. (1972), Geolegy of Soils Their Evalnai:ﬂon,
Classification and Uses, Pps 55.56. _

Hussain M, (1969), "Land Use and Nutrition in Saharanpur Dist.
UsP.", Geographical Review of India, Calcutta,

PPe 2740,

Keyrkar M.V. and Wadhawan S$.K. {1972), A Geomorphic Classifi.
cation of Terrain, Deccan Gecgrapher, Junes

Macgregor D.R., Some Observations on the Geogrephicml Signifi._
cance of Slopes, Geography wil., 42, pp. 167.73.

Mumta Desai S.M. {1976}, A Brief Geomorphologioal Accord of
the sSouth Koal Basin, Poona, Geographical
Review of India, vol. 38, no. 3 and 4,p. 374.

Pandey S. (1965), Geomorphology of Jalore and Ayn Adjoining
Regions in Western Rajasthan, Annals of Arid

Zone Research, vwl. 4, pp. 7383,



183

Pandey S. (1969), Some Aspects of Arid Zone Geomorphology,
Anngﬁ of Arid Zone Research Bulletin, wol. 4,
Pe . ]

Panna Lal Das and Bhattacharya R. {1978), "Criteria for Land
Capability Classification", Geographical Review
Of Inﬂ‘l&, vol, 40, no. 4, 1978g PP 3‘0~‘8Q

Roy, B.K. {1068), Meagurement of Rural Land.Use in Ramgarh,
, o 21st IGU Symposium on Land.Use, Ps 225,

R20, V.L.5.P, and Bhatt L.S. (1956), The Role of Geographers
. 4n Land.Use Planning, Bombay Geographiocal
' Hﬂgazmeg le 6 anﬁ 7,' RO. 1; PP; 19-5286

(1959), Land.Uge Survey in India . its Soope
and Some Problems, Proc., of the IGU Symposim)
~ Aligarh. e

Rest R.E. (1950), The Statistical Patterns of Land.Use in
_ S . Great Britain, Geography, vl. 44, p. 199,

Saxena, J.P. {1968), Bundelkhand; A Study of Agﬂeultural
Land.Use in a Tranaitional Zone, 21st ICU
Symposium on Land.Use, New Delht, p. 35,

Sen AJK. (1965), Mapping of ‘Micmaaeomozphic thits of Siwana
Area, Western Rajasthan, annals of Arid Zone,
,Wl. 4; m‘ 1' ppo 56-63¢

Sen A.K. and Chakraborty S. (1958), Selection and Appropriate
Trends for Soil and Land.Use Maps, Geagraphioal
Review of India, vol. 33, ps 21.

Shafd M. (1961), Field Work in Land.Use Research Under Indian
Conditions, Bombay Geoqmphieal Magazine,
wvol, 8 and 9; no. 1. )

-, {1066), Techniques of Rural Land.Use Pzanni.nq with
Reference ¢o India, Geogrepher, vol. 13.

Shama H.8., (1970), Geomorphology of the Ramgarh Dome, Rej.,
_ Gaographical Review of Iné:la, vol. 32, no. 3,
PP« 185-9“- v

..s;lnqh L.Re and Garg (1968), Land.Use Pattemrns in the Sub..
, Himalayan Region of uw,P,, 2lsat IGU Symposium
on Land.Use, New Delhi, p» 159,




184

Stamp L.D. {1938), Land Utilization Maps for India, Journal
‘ ' for the Madras Geographicel Msoc&ation,
WIO 13, no. 1, p. 4.,

.Subhu chandra Mukopadhyay (1979), "The Morphological Analysis
of Landforms of the Tista Basin in the
Easgtern Himalayas, Bastern India®, Ceographi.
cal Review of India, vol. 41, ppé 347-.50. -

Subramanyam V. (1978), iLand System Studies for Resource
Evalustion . A Deamonstration Around Sagar,
M.P., Photonirunachak, Journal of Indian
Society Photo.interpretation and Remote
- Sensing, vl. 6, no. 1, p. 33, »

Tewari A.R. (1968), "Some Principles of Land.Use Planning
- - in Upper Ganga Plaina®, 2l1st IGU Symposium
on Land.Use, Pp. 45. S

vats P,C. {1977), Influence of Micro.Ceomoxphic Unite on
Lend.Uge and Crop.Production, A Case Study
of Village Bundli .. The Deccan ngrapher,
. VOI& 15, BO. 2’ P,pﬁ 317-026'

Wilson, Lee t1968) + Land Systems Encyclopedia of Geomorpholoy,
ed. by Rhodes W. Pairbridge Reinhold Book
Cerperation, New York, Pp. 641.44,

Vatg P,C. {(1981), "Influence of Micrm.Geomorphic Units on
_ Land.Use and Crop Production of Village
Khards Near Jodhpur, The Deccan Geographer,
_ vol. 19, no, 1, Ps 35,

Wentworth C.K. (1930), *“A Simplif:ed Mothod of Determining
the Average sflope of Land Surfaces, American
Journal of Sciences, series 5, vol. 20,
New Heaven. o o o

Zuiden Van, R.A. (1977), A Gecmorphological Survey of the
“ayogeza Region, Spain ITC, Journal on
Geororphological Survay, PPe 595.624.



185

BIBLIQGRARHY

Ahmad Aijazuddin (1968) A Geographical Approach to
the Prollems of Land-Uge in
¢he Indian Desert
Geographer Vol,.15.

Ahmad Enayat (1959) A Sample Survey of Land-
Utilization Patterns and
its physiecal Setting in
Chhota Nagpur
Bombay Geographical Magazine
Vol.6 & 7 Fo.1

Amani K.Z2. (1964) Land-Use Survey in India
A Study in purpose and
Methodology, Geographia.

Ameen M, (1956) "Land-Use Survey of Delhi
State" - Prooceedings of the
International Geographical
Seminar, Aligarh,

Anrite V.G. (1965) ‘ Land Utilization of Coastal
Thana District ‘
Bombsy Geographical Magazine
Vol.13 No.1.

Arunachalam, B, (1959) Land Use, Land Clasaification
. & Possibvliities of the Re
planning of Land-Use in
Vanamadevl Village,
Bombay Geographical Magazine
Vol.6 & 7 No.1

Boge S.C. (1965) *Land-Use in Malnad Region" -
Proceeding of the Summer
School in Geography - NAINITAL

Brayne F.L. (1927) 1. Village Uplift in India
. Allahabad; Ploneer Press
2. Socrates in an Indian
, Village
Chauéhry L.K.S. (1968) Land-Utilization in Ken-Tons

Doab of U.P, Absgtracts of the
21st International Geographical
Congress, New Delhi,



(
Chandrashekhar, C.S..
& sundaram K.U. (1962)

Dayal P, & Sharan A (1968)
Deshpande C.D, (1959)

Deshpande, C.D. (1959)

Dikshit K.R. (1976)

Dury G.H,

Dutt G.K. (1970)

Elliot, F.E.

Pound W.C. (1971)

186

"s Note on Anticipated
Land-Uge changes in the
Rajasthan Canal Area®

Bombay Geographical Magazine
VO]-O 10, Naiit

Land-Uge Patterns in Bihar
Shariff - Patna Dist. _

. Abs., of the 21st International
Geographizal conzregs -
New Delni,

A Reconnaigsance Study in
Land-use in the Kaghmir
Valley - Bombay Geographical
Magazine

Horphological & Land-usge
Mapping in the Ghandnapuri
Valley: A note on Design

& Execution of Pleldwork -
‘Bombay Geographical Magazine
6&7 (1)

Geomorphic features of the
west coast of Indla Between
Bombay and Goa Vol.38, No.3
Geographical Review of India,

Methods of Cartographical
Analysis in Geomorphologiecal
Research Indian Geographical
Soclety Silver Jubilee Sovenir
Yolume p,.136 (Madras 1952)

Geomorphology - Techniques and
Applications

Geological Review of India’
Gedgraphical Caloutta Vol,. 32
Fo.2 pp.113-124

A Technique of Presenting Slope
and Relative Rellief on one map.,
Surveying and Mapping

23%313 Pr.473-8 Washington DC

A Theoretical Approach to Rural
Land=use Patterns, London,

Pp.185.



Gan i B.N. &
Nikggi H,

Gangulay B.N. (1964)

Gupta R.S.

Haghim Amir Al4

Konrao M.S.

Honrao M.S.
Hunt Charles B, (1972)
Husain ¥, (1969)

I.A.R.I.

Jacksgon I.d.

Kayastha S.L.

King C.A.M, (1966)

187

"Land Reforme and Land-Use"
Proceedings of the Autumn
School in Geography, Aligarh,

1967,

*Land-Use And Agricultural

Planning® ,
Geographical Review of India

Vol.26 No.(2).

"Degexrt Solls of Rajasthan®
dJournal of the Indign Soclety

of Soil Sc.-1958,

"The Meos of Mewat".

Jamia Rural Institute Library
Jamia Institute for Rural
Planning Few Delhi,

Halge ¢ A Study of Land-Uge in

Bomb Geographical Magazine,
195383v01.§’ go. 1. 3& ?

Land-Use Pattern in the Lower
Kald Basin _
Procedding of the Summer-School
in Geography, Simla - 1962.

Geology of Soils Their
Evolution, Classifigation and
Uges. pp.55-56 W.H, Preemand
& Company.

"Tand Use & Nutrition®

in the Distriet of Saharanpur
Geographical Review of India
Sep. Issue -~ Calcutta pp.27-40

Soil and Land-Use survey Unit,
Pusa Road, New Delhi,

Climate, Water and Agriculiture.
nggman Group Limited, London
1977,

*Some Aspects of Soil Erosion

& Congexrvation in India”
National Geographical Journal of

Techniques in Geomorpholagy
Eronold E., London



U: (BT) Kg King (Chuchlaine)

Krishna M.S. (1952)

Kayastha S.L. (1965)

Maulana Minhagjuddin
(Abu Umari-Usman)

Maulckam (8)

Maegnegor D.R.C.(1957)
Mill () of Acﬂo

Mishra S.N,

Mishra, Pratibha (1978)

Moore (W,G.) (1967)

188

Quantitasive Technigques
in Geog.

Geologleal History of
Rajasthan and its Relation
to present Day Conditions.
Proc., of Symposium -
Rajputana Desert Bulletin
Fo.1 National Institute
of 'Science India' pp.19-31

some Aspects of the Land-Use
in the Himalayan Beas-Basin
Pransactions of the Indian
Council of Geographers No.1

"pabokat-i-Nasiri®
Pranglated from Original
Persian Manugcripts by
H.G. Raverty VOl.II pp.83?
-852 London, Gilbert and
Ravington,

Aspects of Sedimentation in
Yamuna River Basin 551.3,051

Se,Lib,

"gome observations on
Geographical Significance of
Slope" - Geographer Vol,XLII
London, pp.167-173

mmhe Dissection and Analysis
of Maps, Pregidential Address
1948 to the Institute of
British Geographers - publishe
in - Transaactions of the Inst,
publication No.14 London 194(

Land-Use in the Khadar &

the Ravine Tract of the Lower
Middle Gomtl Valley

National Geographical Journal
of India. Vol,10 No.3 & 4

S04l Productivity and Crop
Potentials in the distt.
ALWAR (Rajasthan) Ph.D. Thes!
(unpublished Thesis)
University of Rajasthan

Dictionary of Geography
Definitiong and Explaing-
tiong of Terms used in
physical Geography, London,



Paranjape S.D. (1963)

Pascoe (H)
Peel, R.F. (1967)

Pitty (Alistair)

Preston B, James (1953)

Raghavswamy V. and
Vaidyanadhan R, (1980)

Raza M,

Rest R.H. (1959)

' Roy B.X.

Roy B,OKQ

189

"js Note on the Land-Use in

" Village Karla®
Bombay Geographical Magazine

Vol.11 Fo.1.

Manual of the Geology of
India & Burma G.S.1. ~
Pushpbhawan,

Geomorphology - Trends and
Problems. The Advancement
of Soclence, Vol.24, No.124.

1. Introduetion to
. Geomorphology.

2. Numerical Analysis
in Geomorphology.

- Patterns of Land Use 'in NB

Brazil 4Ann, of Asso., of
American Geographers, 1953.

Morphology and Land Systenms
of a part of Vighakhapattanam
Digtrict, S .
PHOTONIRVACHAK - Joyirpal of
Indian Soclety of Photo-

interpretation & Remote Senging

VOJ-QB, NO.l ppo 11"13.

Land Reforms and Land-Use in
U,P. « Geographer 1968,

"Phe Statistical Patterns of

Land-Use in Great Britaln®
Geography Vol.44, pp.199.

A Sample Study in Land-
Utilization of 6 villages of
Balia Digstrict (U.P.)
NAPIONAL GEOGRAPHECAL JOURNAL
1961, 7(4).

1. "A STUDY IN SAMPLE LAND-
USE in Ghazra Doab" -
n%ngian Geographern-1961.

. 8(2

ii, Some Characteristies of

Land-Uge in Doab, Ballia
- U,P, "@eographical
Review of India"-1964

26 (3)



Sahai, Baddar (1979)

Schumm {Stanley) &
¥osley (1923)

Savigear - R.A.G. (1952)

| gen A.K., & Chakraborty

sen A K, (1965)

‘Shafi M.

Siddiqui M.P Py

Singh V.R. (1964)

Singh V.R. (1988)

180

Remote Sensing and Land-Usge
paper presented at the
seninar on Poliey and
management Agpects of Land-
Use IQI.MQ Ahmedabad PP 1"44.

Slope Morphology. Strousberg
Benchmark Papers in Geology.

Some Obgervations on Slope
Development in South Wales.
Transactions and pgpers, 1952
Institute of British Geogra-
hers ¥o.,18 pp.31-51.
{London, 1952).

Selection and Appropriate
Trends for Soll & Land-use
Maps GoRoIo 1958 (33)'

Mapping of Mioro-Geomorphic
Units of Siwana Area, Western
Raj: Annals of 4Arid Zone
Vol.4, ¥o.1 pp.56-863,

1. Technigues of Rural Land-
Use Planning with reference
t0 India Geographer - 1966,
. 13, .

2. Pleld work in land-use
Regearch under Indlan
conditions « Bombay
Geogiraphical Magazine -
1961, 8 & 9 (1)

A Comparative Study of Land-
Use Patterns in the Central
Ganga~Ghagra Doab. Abstracts
of the 21st International
Geographical Congress in New

Carrying Capacity of Land
Around ¥Nirzapur Tract '
National Geographical Journal
of India -~ vol,12,

A Wodel for Determining Lang
Capabillty. Abstracts of the
218t International Geographi-
cal Congress, New Delhi,



191

Small: . The Study of Handforms
A Text book in Geomorphology.

Somnath Dasgupta (1972) Sedimentary Structure in the
.~ pre Cambrian Delhl Supergroup
Rocks and thelr signifieance.
Indian Journal of Earth Sclences
Vol.5 ¥o,.2 PP 177,

Sﬁamp L.D. Land-Utilization Maps for India
Journal for the Malras Geographica
Agsoc, 1938, 13(1).

Stamp (Dudley) The Land-Use of Britain 1ts
Uge and Miguse,

Stamp (Dudiey) History of Land-Use in Arid
Zone Lands.
Stamp (Dudley) Glossar of Geographical Terms.
Stamp (Dudley) 1. Longman's Dietionary of
Gecgraphy. :
2. History of Land-Use in Arid
o Regions,
Strahler A.N. Quantitative Slope Analysis

Bulletin of the Geographical
Socliety of America - Vol,.67
Pp.571-96 'E,Ya~1956).

Strahler A.N. 1954 1. Analysis in Geomorphic

Statistical Reg earch, Journal of Geology
Journal of Geology, Vol.62
. Dp. 1"25.

2. Quantitative Slope Analysis
Bulletin of Geolegical Society
of America Vol.67 pp.571-596.

Subramanyam (1978) PHOTONIRVACHAR - Journal of -
Indian Society of Photo-inter- °
pretation Vol.2, Wo.1 pp.53-54,

Tewari AK. (1977) Aerial Photo & Rural Land-Use

Anélysis‘— i G.Ro I . vﬂlo 39 x12\n 2

L. PP.156-163, \

Tewari A,R. & Chavhan "Policy on Land-use Studies and
K.N. Planning in Upper Ganga Plains
in Indian® .

- Abstracts of the 21st Inter-
national Geographical Congress -
New Nelhl - 1988,



Tewarl A.K.

Pransactions Inst. of
Geographers Vol,1, No.1
July 1979 Q

twidale (C.R.)

Upton (Willddp Bayley)
Valdyanadhan R (1975)

Wentworth (1930)
'Woolridge, S.¥.(1932)
wilaon, Lee (1968)

Young, Anthony (1972)

Spencer (Edger wington)
1970)

Zuidam Van, R.A. (1977)

192

Land Utiligation in Jaunsar
Bazgr, 1966 Deccan Geographer,
1966,

Slope and Agricultural Land-Use

An Analytical 8tudy with ReferencHd
to Poona Dist, (Maharashtra)

V.8. Datye & S.C. Gupta, Pune,

Apslyslg of Landforms.
Brisbane,

Landforms and Topographie
Maps, New York, John Willey
1970. '

Bvaluation on landforms over
pre-cambrian era of Geography
Bangalore University pp.283~291.

A Simplified Method of
Determining the Average Slope

of Land Surfaces.

American Journal of Sclences
Series 5, Vo0l.20 New Heaven,Conn,

The Cycle of Erosion & Represen-
tation of Rellef, Scottish
Geographical -Magazine

VOIQIB, pp' 50""360 T

*Land Systems Encyclopedia of
Geomorphology”" edited by Rhodes
W. Fairbridge, Reinhold Book
Corporation New | - .- York
pp.641-44, T

"Slopes" Geomorphology Text
edited by clayton, K.M. Longman

~Kew York, pp.1-288,

Baslc Concepts of Physical
Geography New Delhi, Oxford & IBH,

A Geomorphologlcal Survey of
Indis Zarogaza Region, Spain =~
I.7.C. Journal of Geomorphological
Survey pp.595-624,



183



TABLE WO, . DISTRIBUTION OF LAND UNDER DIFFERENT CATEGURIES OF
| GEQMORPHIC PARAMETERS, MEWAT REGION, 1980 - 1981
fArma in Percentsgss, velatively to the total
arwa of the mgim}
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Negar 4,00 Q.26 2+00 o.00 5.20 1.06 0,00 p.ao
Nuh .00 1.0¢ s.00 8.00 12,00 2.00 0.0f  0.00
Pehazt 400 024 0.4 000 480 028 000 0.0
Punhans 4,74 1400 0. a8 0.00 6.62 0,00 0.00  8.00
famgarh T4 1.00 4.99 .00 1.16 2.24 0.3 0,00
Tijare 0.00 0,00 8.9 8.00 7.00 f.00  0.4%  0.00
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TABLE ND.  BROAD LANDwUSE GROUPS (DISTRIBUTION)
UNDER DIFFERENT GEOMORPHIC PARAMETRIC
VALUES (PERCENTAGE AREA, RELATIVELY TO
THE TOYAL AREA OF THE TEHSIL), 198081

Teheil/  Absolute Asea Haryén Sorubs Waste Areble
Blosk Ralinf  under Unculddi~ asnd lands Cul tivaeted
: Toxoss gﬁgﬁ Pustures 1ands

ANds o |

750 4,30 2j00 0.00 0,00 27.66
TS0.1000 10,33 0,00 3,00  2.88 4370
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