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SOII. EROSION INTENSITY ZONES IN KASHMIR VALLEY.

l'. A. KANTH and M. S. BHAT, Srinagar.

_ ABSI'RACT: The problenr of soil erosion at present is oue of the rnost serious battles that
' mankind is fighting with. In the valley of Kashmir whero only 29.13

i' . percent of land is cuttivated, the problern of soil erosion is cornpounded by the low man

land ratio (0.12) ha.zhead.as against the national figure of 0.20 halhead). Nearh one third
atea ol the. valley is subject to moderate tg levere erosion with the fates of soil loss ranging

i.; ,, brtween 16 tona/ha/year.to 900 ton$/hey'yoar (computed by .the uniizersal soil loss equation

tixture and poor organic rnattet' content of the soil. The present paper makes aJr assessment
s r i ' of the magnitude and exteit of soil erosion hazards witlin the frame work of four erosion
' ' intensity zones.

INTRODUCTION

" Soil erosion is a quiet crisis, not widely
perceived but gradually unfolding as a
serious threat to human well being. It has

assumed dangerous dimensions in recent
years with the fast shrinking land b,ase

and declining agricultural productivity
on o,ne hand and the increasing dernand
for food arising from the rapid growth

of p,opulation on the other hand, thus
posing a serious threat to the food secu-

rity. The gravity of the p'roblem is more
apparent in the developing countries like
India, where about 6 x lOe tons, averag-
ing 16.4 tons/ha of soil is being eroded
every year. The seriousness of the pro-
blem ln the state of Jammu and Kashmir
is apparent from the fact that the State
imports food grains from other states

of the country as only 29.13 percent of
the land is cultivated. This imbalance in
terms of availability of land for agticul-
tu,qal utilization has further been compli-
cated by the paid grrowt[ of population

that resulted in the decline of man land
ratio from 0.23 hectares in l95l ro 0.12
hectares of cu{tivable land in 1986, while
at the state level it is 0. | 4 hectares and
at national level it is 0.20 hectares. By
the end of the year 2000, when the
population of the state is expected to
touch the l0 million mark, hardlv 0.08
hectares of cultivable land will be avail-
able per head. Thus it looks i,mperative
to make the optimal use of land resources

with efficient conservation strategy for
the maximum, benefit on ling term bas:e.

Besid,es lowering the food productivity,
the immediate consequences of soil ero-

sion is increased siltation and rise of level
of rivers, reservoirs and dams followed
by the floods as a natural consequence-

As against one flood in every three years

in 1950's and one flood in every two
years in 1980's, the valley now experi-
ences floods almost every year, thus tng-
gering ofF an.adverse chain reaction on
the state economy.
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The valley of Kaehmh ffis hilly and
mountainous itr physiogra!fii,c ditpori-
tion is hielrlv vulnerable to aoil erosion
hazards The probl,em is encountered
bolh on agriculture as well as non-agri-
cultural lands. The high rate of popula-
tion growth tpth hurnan and livestook
has reEulted in ovetr exploitation of na-
tural reaources to meet,the ever thcteas-
ing demand. for food, fodder and fuel.
The increasing competition on the aame
landa for theso three essenti,als ir result-
ing iin wideapread darnagea to forests,
pastures and waste la,nds, agricutlural and
fall,ow lands as well.

Assessing of eoil erosion hazards in
Kashmir valley ie a complex proble,rn be-
cauge of ite great diverritirx enisting
in physio-climatic conditione anrd farm-
ing systems. The erogio,nal hazards in
rto vallery are largely the outcome of tflro
iiiteraction of various factoro vi.z; climate,
relief, erodibility, deforestatbn and land
use practices.

Clirmate

Regarding the climatic erosivity, the in-
tensity of rainfall ie an irnportant factor
in terms of erosive capacity. The valley
receives a fair amount (754 wn mean
annual) of precipiitation both in form of
cnow and rainfall. Howev,er, it has low
intensf;ty per rainy day, with average in-
tens;ty varying from 5.08 rrup to 26.27
mm (based on fifty years data, l90l-
i95I), with Dom rccordingthe highest
intensitlr throughout the val{ey.

Rdic

The relief aspect irn vierr of erosion
have been measured by trro parametert
altitude and slope characterist;cs of the
walley. These two parameters in gerreral

TRANSACTIONS OT THE INSTT'TUTE O.F INDIAT{ GEOG&C,PIIERS

iadicate the neli,ef differences betnreen
va.rious regions.

Ahihrdc

The divrrse relief condltiona of tbe
valley play an outetandi,ng role in indue"
lng soil erosion processes in the Kaahmir
valley, as there ia a regular increage i{r
altitude al,most in all the dihections from
the valley bottornl to the surrounding
uplands and mcuntaina Th€ valley
bottom with an average altitude of 1500
to 1800 metres has somewhat flat topo-
Egaphy characterized by aggradational
feahrres. The trordering karewae and
aloplng uplandc to thc vallcy bottom,
with an elerzation ranging betlveen 1800"
to 2400 mctoea are dominated by ero.
sional topograpihy. The mountain rangeo
enclosing the vallry from all aidec prn.;
duce a variety of sl,opee through drcii
descendence to tlre valley floor, tfius
providing ideal conditions for erosion by
sub-areal agent of denudatbn

S!ope

Among the slope factors, slope gra-
dient ie an important factor governing
the efficacy of splash erosion and also
influencing soil erosion throueh its impact
on physical and chemical properdee of
soi,L, land use and posibiliities of inim-
tion. The valley preserrta varied slope
characterhtics from gentle undulating to.
hfuh stoep slopes. Raza et aI. (t978),
&viding the Kasknir valley into air slope
regions. However for the purpose of the
presernt sfudy, these sir regione have beert
oondensed into the following four broad'
slope regions.

(i) Region of low relief to gentle slope
which consists of low lfiing plains
and the adjacent t€rraces having
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. a slope varying betrueen 0o to
I 00.

(ii) Regi/on of gentle to moderate slop'e

consisting of liower foot hills and
flat topped karewas having a sloPe

between l0o to 20o.

14,

the habitation is nearby resulting
not only in the general degradation
btlt also physical shrinhage of forestq

A survey of Zowara forest has shown

an extre(ne case of encroachmetrt in
forestq though at o*rer places the posi'
tion is a real problem to be reckoned
with. In this particular case the encroacL
ment has increased fuor.o l0% ilr l96X
to 42% of the forest area in 1987.
Alrnost without exception all fiored
dwellers and nearby inhabitante depend

on forest related products for their livell
hood. To therrr food, fuel' fodder, ferti'
lizer and constuction matqials arG clrr

tirely provided by the forests. In mpst of
the viltas€ 90o/o of tho fuel' demand ir

Bcsida thesc factore, industrial activi.
ties like b,ricl( manufacturing activitier
have also caured continuous deg5adation

of large areas. One of thc worst exampler
of the accelerated crrogion tfuough theoe

activities in tihe Kashmir valley can be

cited frcrn Budgam d:strict' the worst hit
area in the valley. The maenitude of thc
destruction canbe vistralised if onehappenr

to travel through the localides of Pad-
ehahibag. Lasjan, Summerbug, Rakhsha-

lina, Chattergam etc., the rnain centree

of brck manufacuring activities in the
valley. The eintire area gives a devas*ating

look which once had been a h'ghlv pro-
ductive and fertile land. The calculationl
have revealed that nearly 27 x l0' tonr
of so;t are being eroded annually from
these areas and, nearly ten thousand hec-

tares of land have been already damaged

and left uncultivated. These brick manu-

facturing activ:ties are now fast expand-
ing to other areas of the valley, thus a
pos ng a serious threat to the land
resource base of the valleY.

'lutl

,(i")

Region of moderate to steep sloPe

consisting of sloping karewas and
steep forest slopes with a sloPc

varyinng between 20o to 30o.

Regt"on of steep slopes and escarp-

ments with a slope of mrore dran

30o covering rocky sloPes and
glacial zonclr.

Ercdibilfty

The soile of the vallcy show great
'diveraity in the phvrical and chernical pro-
pcrtiea leading to eignificant diffcrcnccc
in their erodibility statup. The soils which
arc having a rich content of clay a,rc rre'

cislant to erosion as compared to the soila

which are poor in clay.

Erorional problems vary accord;ng to
the land use practices. In Kashmir valley
"only 29.13 percent of land is culdvated
out of the totat Iand in which 13

percen-t is irrlgated and 3.12 Per'
oent of the tolal area is under pashrres.

Assuming that the irrigated area and
permanent pastures which together con-

stitute 16.12 percertt of the total area

is well protected and has no soil

erosion problems, the rem,aining 82.88
percent of land area is facing one or the
other land degradation problems.

'Deforestatim:

In the forest areas of the valley, the
"cultivated lands havc very perceptibly
'eaten into the forest land in q'as wherc
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On the basis of tlese factors and other
numerous observations an estimate of the
magnitude and extent of soil erosion
hazards in the Kashmir valley is possible
within the framework of four exosion
intensity zones, whose spatial distribution
is shown in Fig. l. and the relationship
of theee four erosion intensity zones with
other physical factors is given in Table l.
The rates of soil erosion for the four
intensity zones in which the valley is

divided have been computed with the

Lelp of Universal Soil Loss fsuati6n 
-USLE (Wischemier and Smith 1965,

Fournier 1972). Tlte USLE equation is

given below :

P _ RKSLCP

Whero

P = is the potential soil tross per unit
a
of area.

R is the rainfall erosivrty factor

K, the soil erodibility factor

LS, the topographical factor

C, the cgopping managernent factor

and

P, the erosion control practice factor.
The four erosion int,ensity zones are as

following 
-

I. Slight erosion inLtensity (the valley
bottom and the adjoining paddy
growing zone).

II. Slight to moderate erosion intensify
(FIat topped karewas and the
forested slopes)

III. Moderate to severe erosion intensiry
sloping karewas and the pasture
Iands).

IV. Very cevere erosion intensity (steepy

high hill slopes).

TRANST{,CTIONS OF TIIE INSTITUII"E OF INDIAN GEOGRAPI{ERS.

Zone I

Thirs zone oonsists of valley blottorn
and the adjoining paddy growing zone.
The intensity of erosion in this zone is
very ltow with rate of erosion less than
16 tons/ha/year and the darnage to the
top soil at some places is as much as 25
percent. The low in-tensity of erosion is
'because of its levelled topography wi,th
tJre slope gradient ranging between 0 to
l0o, wit} an average altitude ranging
between I500 to lB00 metres. The soils
of this zone which are al,luvial in origin
have a rich content of o,rganic mattdr
ranging beteen 2 to 4 percent, due bo
whkh the erodibility of soils. is of lower
order. The slopes in the adjoining paddy
growing zone have been strccessfully
.terraced and put to cultivati,on, thereby
ruling out the erosional, problems. How-
ever, the slopes facing the river beds are

""bj""t"d to some erosion especially
dun'ng heavy rainfall and floods. This
zone is prodominantly put to cultiva..jon
of rice which further rules out tlle ero-
sional problems in tlis zone. However, a.

considerable po.rtion of the upper part of
this zone is devoted to d,ry farming with
m"aize as the dominant crop. This zone
covers an area of 5.59 lakh hectares or
37 /o oF the total area of the valley.

Zone ll
This zone forms a linear belt all alons

the valley bottom, .o.r"t"tirru ;f f;;;;
slopes and flat topped karewas with an
averaqe altitude ranging between I800 to
2400 metres. The so;ls of this zone have
slight to rnoderate soil erosion
due to the slopy nature of tenain
wlrich va,ries between l0o to 20o. The
errodibiliry of soils in this zone is of a
relatively higher order because of the
coarse texture of the soil and its poor
organic matter conntent, resulting in the.
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slight to moderate rates of soil erosion
varying between 16 tons/halyear to
72 tons/lalyear with the result that 25

ta 75oh of the top soil is depletod. This
zone ciclvers an aJea of some 2.84 lakh
hectares or 16.49i, of the total area of the
valley.

Zone lll
This zone consists of sloping karewas

pasture lands at a,n average altitu:de rang-

ins between 2400 to 3500 rnctres. 'fhe

soils,of this zone have moderate to aevere

soil ero*ion problems with the rates of soil

loss varying between 72 wnslha,iyear to

250 tons/ha/year as these soils occur on

rnoderately ateep to steep hill slope whieh
varies between 20o to 30o. The low lying
slopes'.vithin this zone are thinly covered

with forests, while the steep slopes,

especialr)y' harewas slopes are devoid of
any prrtective vegetation cover, except

some p:-,tches of grass. The slopy terrain,
coarse texture, dry farrning, poor organic

matter .:rnd impgoper drainage especially ln

sloping karewas make these soilg highly
erodiblr.. The common processes of ero-

sion in this zone are gullying, ravine for-
mation and sheet erosion, which is so

intense that they offer enough evidence of

rarrxpant affliction. The upper most

horizon of the soil Profile is very

thin and the damage to the top soil is

illustrated by the fact *r.at in some areas

as much as 75/o of t}.e soil cover has

been eroded. This zone is very prone to
landslides and land slips. Wi?h slight

dorrnpour the runoff is produced which
flows through cultivated and uncrr'ltivated
steep slopes, cutting them in linear belts

this condition cotrpled with weak soil

and undercutting of rivers and nallahs

causes the land tio slide. The bare

scrface, loose struefure of soil and

absence of irrigation agriculture are
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some of the causal factors contribu,ting to"

this exte.nsive devastation. This zone
corners an area of 4.64 lakh hectares o'r

3A.7 % oi the total area of the valley.

Zor.e lV

This zone has sev€re erosional pro-
blems with the rates of erosion varyin.g
between 250 tonslba/year to 900 tons/
ha/year. The soils iof this zone occur on
steep to very steep, high slopes of above
30o, with an altitude of more than 3500'
metres. This zone consists of Pir Panjal
and the great Himalayan ranges. The
soils of this zone occuring on steeper

slopes cannot support the growth of vege-

tation, with the tesult that no cultivation
is done nor forests are found in this zone.

This zone covers an area of 2.40 lakh
hectares or 15.19% af the total area of
the valley.

Ccclusioql

The valley of Kashnair being hilly and
mountainous in physioggaphic disposltion
is subject to severe soil erosion pro'
blems. About 45 % of the total area

of the valley is under a critical state of
deterioration with the rates of erosion
varyrng between 16 tons/la/year to 900
tons/ha,/year.

The assessment and the magnitude of
soil erosion hazards have been evaluated
within the frarne work of four erosiorl

intensity zones. The Zone I covers 37 /o
of the total area consisting of the flood
pl,rin of the .lhelum basin and the ad-
jacent paddy growing zone. This zone

faces slight erosion problems with the

rates of erosion less than I 6 tons/ha year.

Zone ll covering 16.14% of tihe total
area includes flat topped karewas and
foyested slopes having undulating topo-

sraphy. The rates of soil erosion in this
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zono vary betwocn 16 tons/harlyear to
72 tone/}ra/yrcax. Tho zone III covers
about 30.7 % rof t&re total area and faces
moderate to se\rere erosional problems
witih the rates of erosion ranging between
72 \ons/1na/yaer to 250 tons/hafy"at
This zone compr:les of sloping karewas

TRANSACTIONS OF TIIE INSTTTUTE OF INDIAN GEOCRAPITERS

and pashrre lands. The zonc fourrh which
comprises of cteep, hieh hilt slopee facca
very severe erosional problerns with rates
of erosion varying betrreen 250 lirllns/ha/
year to 900 tons/Talyan. This zone
covers l5% of the total are.a of the
valley.
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