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Land Use of Imphal Urban Agglomeration and its Future Planning

N. Deva Singh
Th. Janaranjan Singh

Abstract : Imphal is a primate city in the land-locked state of Manipur, North
east India and has been experiencing rapid urban growth and construction
of buildings using the agricultural and marshy land in and around the city
since 80's.The city has 32.54 sq. km area with 2.5 lakh population in 2001
and sprawls haphazardly forming in coherent landscape and is repre-
sented by UA covering with an area of 55.60 sq.km. The vast usurpation of
agricultural land for residential purpose and sporadic development of infra-
structure aggravate the situation. The occurrence of flood, traffic congestion,
pollution, water scarcity etc. in this small city is due to unplaned use of avail-
able land. In the present study the future expansion of urban land use is
suggested along the foothills of Langol-Khonghampat hill located in the

north, adjoining to the city.

Introduction :

The role of a city and its chang-
ing character in consequence of
growth of urbanization are the im-
portant factors that determine the
economic development of a region.
The rapid increase of urbanization
rate in the developing countries is
due to the fact that a majority of
people gets opportunities of urban
jobs and services. This multiplies
day-to-day functioning, urban ser-
vices, volume of traffic, exchange
of goods and information and can
develop into a complex series of
interaction with other parts in the
region. The impact is to have
change in urban environment
wherein the utilization of land and
its characteristics are to be taken
care of. Murphy (1966) aptly

stresses on the spatial aspects of
urban development their locations,
characters, growth, relations to the
countryside and to each other. Be-
cause, the urban geographic phe-
nomena, being dynamic do not re-
main static but change over time
and thus develop the interrelated
features (Verma, 2006). Such dy-
namic feature is in response to the
historical development of town, the
characteristics of site and situa-
tion of urban settlement and lim-
its the city currently attained
(Dickinson, 1948). Thus, Harold,
(1967) states that city should in-
variably be associated with envi-
ronment comprising the very life
of the people living there and also
the involved activities performed by
them.
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The overall environment formed
by the city fabric comprises eco-
nomic base, activities within the
city, planned or unplanned city
structure, served areas by the city
and the distribution patterns in
case there are many cities in the
region. A city may develop to a di-
versified functional centre and at-
tracts people, because of its rising
economic prosperity and the con-
sequent increase of job opportunity
(Singh, 1992-93).

The land use of city exhibits in-
ner structural characteristic by
which the city has been put func-
tionally dynamism in growth and
development. Utilization of urban
land is of prime importance as it
reflects economic prosperity
through better human establish-
ments, trade and commerce, com-
munication and transports. The sys-
tematic utilization of urban land is
able to sustain the urban environ-
ment and also promote economic
and cultural advancement in re-
gional setup.

Study Area :

Right from 33 A.D. Imphal has
been the center of administration,
which spread from 'KANGLA', the
ancient palace of Meitei kingdom
that ruled till Brirish occupation
of 1891. The site of 'Ima' market
where inhabitants gathered and
formed 'Khwairamband Keithel'(
Khwairamband Bazaar) with bar-
ter system by the surrounding lo-
cal people who is having agricul-

2

tural base economy; thus started
to show the characteristics of town-
ship by that time. Topographically,
the surrounding of 'Kangla' was
plain and low-laying areas inhab-
ited by villagers at Yaiskul,
Thangmeiband, Khagempalli,
Sagolband, Uripok, Khurai, Wangkhei
-Nongmeibung etc. and got the
source of water from the North-
South running Imphal river,
Kongba river, Nambul river and
Naga streams. Modern amenities
arrived at the town only when Brit-
ish ruled the state and introduced
the town's committee, essential in-
frastructures like water supply,
electricity, press, cinema hall and
regulated formal market were fur-
ther strengthened after Indian in-
dependence in 1947. By 1901, the
population was 71.2 thousand and
continued the class II town status
upto 1961 with 67.7 thousand popu-
lation. From 1971, Imphal popula-
tion increased steadily, so within
three decades the population has
been recorded as 2.5 lakh in 2001.
The Imphal urban agglomeration is
formed by combining the Imphal
Municipality Council and five cen-
sus towns, with an area of 55.60
sq.km. The Municipality has 27
wards with 32.54 sq.km which has
been upgraded to Corporation in
2011. The present study of Imphal
urban agglomeration has an aver-
age altitude of 790m above MSL
with the extension of 24°44'59"N-
24°50'30"N latitudes and 95°53'4"E-
93°53'59"E longitudes (Fig.1).
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Methodology :

The present study is based on
the high resolution IKONOS data
of 2007, Imphal city map of IMC and
the Survey of India Toposheet No.
83H/13, which are digitized for
getting the detailed information of
various land classification by us-
ing Arc/Info (Arc GIS) version 9.1.
The existing land use/land cover
is investigated following remote
sensing techniques and has been
analysed the present utilization of

3

land of Imphal city with personal
observation.

Objective :

The underlying objective of city
planning is for the welfare of the
citizens (Stamp, 1941). Urban
space necessarily provides the fa-
cility to move from place to place
getting the opportunities of com-
munity living, academic pursuits,
entertainment, various forms of
services and welfare activities,
Government organizations and
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institutions and cultural affairs.
The urban layout arrangement for
construction of buildings in a sys-
tematic, healthy and efficient and
land utilization is required so that
the city grows with less environ-
mental risks. As such urban plan
is indispensable to control and pro-
tect urban environment.

Imphal is comparatively a small
city but utilization of land in and
around the city is in unplanned
manner. Therefore, the present
study has the objective to evalu-
ate the existing land use pattern
of Imphal urban agglomeration and
its related problems and suggests
a plan for future urban land use
and expansion.

Existing Urban Problems in Re-
lation to Utilization of Land :

The present environment of
Imphal City is the composite effect
of terrain, drainage, water bodies
including public ponds, modes of
transport, density of buildings,
commercial areas, institutions of
health and education, government
departments, residential areas
etc. In relation to the infrastruc-
ture available in the city, the daily
commuters overcrowd the urban
area. The dual facet role of urban
environment is the increasing
population growth in the last de-
cades, along with which traffic
congestion, sewerage problems,
flood due to bad drainage system
during rainy season, urban wastes
water pollution etc.have magnified
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the problems threatening the ex-
istence of urban dwellers as well
as daily commuters. The ongoing
construction of the French Sew-
erage project gives disturbance in
traffic and also makes unsafe ur-
ban roads. The JNNURM project
which starts from 2007 is not giv-
ing the expected urban landscape
except a few infrastructures and
buildings. So far, there is no final
solution for waste disposal scheme
and adequate drainage facility for
Imphal city. In some localities like
Sagolband, Kwakeithel and Uripok,
urban floods menace two to three
time in a year. Inhabitants of
Imphal city generally construct
house buildings in their own de-
sign and plan without seeing how
to remove water logging in the lo-
cality. The 33 sq.km area of Imphal
Municipality is fragmented into
many divisions by the Imphal river,
the Nambul river, Naga Nullah
(Fig.1)and many other smaller
streams which flow to south to join
either Loktak lake or the Imphal
river. Besides blocking the drain-
ages by the construction of indi-
vidual buildings, urban roads and
lanes criss-cross for making more
accessible however create unman-
ageable as the soft parent rocks
do not support well and very often
muddy roads with potholes devel-
opment of during the rainy season.
The tendency of filling up marshy
land wherever such land is avail-
able by government and individual
for construction of building or
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apartment has added to the aggra-
vating situation. The recent idea
of saving Lamphelpat, though re-
duced nearly more than half of its
original size is welcome, however
has lost the potential of water body
present in the city. Similarly,
Porompat in the east, is fully
packed with government buildings
of institutions, hospital and vari-
ous offices. During peak hour, 10
am to 11.30 am, and 3 pm to S pm.
traffic from Moirangkhom to
Chingmeirong, about Skm in dis-
tance along NH-39 is becoming
very congested with traffic jams,
and is a new urban problem in the
city. The over bridge placed dis-
secting east-west the CBD of
Imphal city is just for aesthetic
value but not for solving traffic
congestion as heavy vehicles are
restricted completely and its con-
nectivity is poor. The core of city -
Thangal Bazar, Paona bazaar,
Tikendrajit Road, Dharmashala,
Khuyathong Naga mapal, Pologround
Maning, Masjit Road, Waheng Leikai
to Keishampat Point, is really the
commercial hub and very busy
right from morning till dark where
dust is common during rainless
days. Moreover, there is no proper
vehicle parking in the city core
area, being arranged temporarily
in most of the time. Urban wastes
add to the dirtiness of city which
increase the water and air pollu-
tion as there is no proper solid
waste management system in the
state.

Urban Land Use :

To understand the composition
of urban area of city is a prerequi-
site to rational planning; for the
purpose, the characteristics and
space devoted to each type of land
use are to be examined thoroughly.
In fact, urban communities develop
the specific activities utilizing the
urban land in response to the
changing needs of them and as a
part of social and economic system
(Harland, 1967). Under varying
pressures and subject to the mul-
titude of personal whims and de-
sires, the land use pattern lacks
formal planning in most of the back-
ward region where the city is lo-
cated. The growing city like Imphal
has old residential areas at Uripok,
Thangmeiband, Sagolband, Yaiskul,
etc.and has made progressive
changes in the past. The growth is
tremendous with the increase in
population through natural accrual
and by migration; the demand of
land is very high in the city that
an intensive use of land exists hav-
ing storeyed buildings, congested
internal arrangement and the
infilling of vacant property. Simul-
taneously, peripheral expansion
goes on and it happens so convert-
ing the surrounding agricultural
land to urban purposes. The raw
land and high priced paddy field is
very valuable, which will save the
life of people, generation to gen-
eration. As the city reaches class
I status with population above one
lakh, there has been rapid increase
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of population and the present popu-
lation will cross 4 lakhs within a
short period. The urban agglomer-
ated area may also increase cov-
ering a large number of fertile
paddy fields. The question is why
there will be an attack on agricul-
tural land. Nearly one-fourth of
land of Imphal city is public land
and half of the total urban land is
under residence. So, utilization of
urban land can not be brought ac-
cording to the government policy.
Especially in developmental projects
including widening of roads, where
huge compensation is spent by the
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government. Many pocket areas of
marshy lands are filled up for func-
tional use and the low-laying
Lamphelpat land has been reduced
drastically for accommodation of
Central Agicultural University,
D.C.office and many other govern-
ment offices. The newly con-
structed Assembly building on the
firing range at and High Court
building at Chingmeirong are on
the government land. It is also true
that a single family dwelling in
which a small courtyard and an
open house (Sangoi) is ideal for
residential areas. A family of Meitei

Table-I : Land Use of Imphal Urbam Agglomoration, 2007

Category Imphal Urban Fringe  Total

Municipality Area in sq. Area in sq. km.

Area in sq. km.

km.
Settlement 11.61(35.63%) | 15.23 (66.00%) 26.84 (48.87%)
Agricultural land 4.23 (12.99%) 2.35 (10.16%) 6.58 (11.83%)
Water body 5.57 (17.18%) 1.61 (6.98%) 7.18 (12.91%)
Forest 0.06 (0.18%) - 0.06 (0.18%)
Hills 0.04 (0.12%) -- 0.04 (0.12%)
Rivers 0.78 (2.02%) -- 0.78 (2.02%)
Govt. offices 3.63 (11.15%) 0.51 (2.21%) 4.14 (7.44%)
Govt. land 1.04 (3.20%) -- 1.04 (3.20%)
Educational Inst. 1.54 (4.72%) 1.90 (8.23%) 3.44 (6.58%)
Community land 1.21 (3.71%) 0.40 (1.73%) 0.61 (1.09%)
Market place 1.51 (4.63%) - 1.51 (2.57%)
Roads 1.27 (3.89%) - 1.27 (2.28%)
Bus Terminus 0.40 (0.12%) - 0.40 (0.12%)
SAI & Sport -- 1.04 (4.5%) 1.04 (4.5%)
Complex
Church -- 0.02 (0.09%) 0.02 (0.09%)
Total 32.54 (100) 23.06 (100) 55.60 (100)

Source: Data of each category is generated from the IKONOS 4 m
multispectral data of 2007, Imphal city.
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community do keep a separate toi-
let, a small pond, a granary house
and a small kitchen garden. This
traditional household pattern is
lost to the changing scenario of
modern world and families are ac-
commodated vertically in different
apartments of two to four storeyed
houses. Along the corridors of
roads, opening of shops, business
centers, institutions, service cen-
ters and variety of privately run en-
terprises are seen as Imphal is
categorically a tertiary urban cen-
ter of high primacy. As discussed
earlier, private land occupies about
70 per cent of the total area of
Imphal urban agglomeration. Be-
cause, the city has been the cen-
ter of administration right from the
early century. Excepting “Kangla”,
Khwairamband Bazaar, Pologround,
Paona and Thangal Bazaars, the
rest is settlement area since the
beginning (Fig.2). Its compactness
increases with the increase of
population. Table-I reveals that
26.84 sq.km, is occupied by settle-
ment category in which 15.23
sq.km is in urban fringe. The den-
sity of population is nearly 4500
persons per sq.km in 2001 and the
majority of people belongs to Meitei
community who have faith in Hin-
duism. Temples, football grounds,
clubs, public ponds, private schools,
community halls and recreation
grounds are the important features
found amidst the urban localities
which are divided into 27 wards for
the Imphal Municipality area.
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Nagarum,Dewlaland,
Newcheckon, NewLambuland,
Kukiveng, Mahabali, Kakhulong,
Majorkhl, Mujikhul, Tarungkhul-
Laimana,Sanakheithel,
Chingmeirong, Sangaiporou etc.
are urban pockets within 2 km. ra-
dius, where Nagas and Kukis
settle with less than 80,000 popu-
lations. Whereas Hapta locality to
the east of Kangla Fort’ is a Mus-
lim populated locality in Imphal.

Agricultural land and water
body are the two categories which
have potential to keep the city en-
vironment in better shape. Agricul-
tural land (6.58 sq.km.) has been
reducing drastically every year as
immigrants from rural as well as
hills purchase the land and change
to homestead, the process is very
active at present. Water body and
marshy/swampy lands (12.91
sq.km) are also being converted to
concrete surface and buildings
without proper guidance of govern-
ment. For construction works on
private land, nobody thinks about
the sustainable urban life. Urban
sprawling on the fringe and along
the transport roads while the gov-
ernment engages on construction
of buildings whenever the land is
available in and around the city
has become very apparent. The na-
ture is completely haphazard de-
velopment activities in the city. Ba-
sically, government land is scarce,
of the total 22.18 sq.km, offices and
educational institutions occupy
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only 13.62 per cent of the Imphal
UA area. So far, the low laying ar-
eas of Lamphelpat, Takyelpat,
Akampat, Porompat, Khuman
Lampak, Firing range and
Leiingkhol farm at Chingmeirong
are gradually occupied for accom-
modating various government in-
stitutions and organizations. Prac-
tically, no space is available within
the Municipal limit for new av-
enues. The tendency has increased
traffic congestion, blocking of
drains, occurrence of urban flood,
shortage of water supply and power
in the city. Apart from the main
market of Imphal, there are more
than ten suburban markets mainly
on the border of Municipality limit.
Roads are National highways-39,
53 (recently changed to 37), 150,
PWD roads and urban roads, which
connect Imphal with all the district
headquarters of the state and cit-
ies of the country, ocupying very
less area but less than one and
half square km of the total urban
land. The progress of widening of
NHs and State highways for mak-
ing three lanes and two lanes are
going on. Church and missionary
compounds is another socio-cul-
tural aspect that has come up in
more than seven places wherever
Christian population concentrate
in the city. They are scheduled
tribes migrated recently from the
surrounding hills. But the Kabuis
who settled in seven localities do
not belong to Christian. Urban for-
est is visible only at the Langol hill
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for a small area as the present
Municipality limits touches south-
ern parts of Lamphel hill, otherwise
upto Koirengei and Khonghampat in
the north, the hill has extended
(Fig. 2). The foothill encircling this
hill may be proposed for immediate
expansion of Imphal city. Three hill-
ocks are dotted at Chingmeirong,
Chinga and Pishum which are al-
ready used for different purposes
and no vegetation cover practically.
Area for educational institution oc-
cupied by D.M. College Campus, G.P
Women college, T.G.,Jonhostone,
Churachand, Ibotonsana, Raja
Dumbra Higher Secondary Schools
and many other high schools and
lower schools of government and
private is 6.18 per cent to the total
area. Sports complex at Khuman
Lampak, SAI at Takyal and Bus
terminus are notable though the
space cover is below 5.00 per cent.

Change in Urban Fringe :

The fringe areas of Imphal city
is significantly a mixed land use of
paddy fields and settlements. Ma-
jority of residents belong to Meitei
community whose occupations are
chiefly agriculture. The transition
zone is well marked by agriculture
fields which have been reduced
every year due to construction. By
2007, the agricultural land in the
Imphal UA was 6.58 sq.km. If out-
ward areas are further covered,
there will be additional huge hect-
ares of paddy land likely to be swal-
lowed by urban expansion. This is
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the most critical process of urban
development happening actively,
now in the state of Manipur. On
an average 1-2 hectares of fertile
paddy field every year get spoiled
by converting to urban built up
land. The state has already met
the shortage of rice for the exist-
ing population. The outward ex-
pansion of Imphal city on agricul-
tural land may, after a few years
will be a irreparable lost to the
state causing more scarcity of
staple food of the inhabitants. As
an alternative means for getting
of urban space, neither govern-
ment nor the individual has not
thought seriously and continue
the conversion of fertile field to
built-up land. So, impact of urban
expansion on agricultural land is
observed with sporadic and scat-
tered representation of the city.
There is considerable scattering of
new residences occupied by mi-
grated people from hills and rural
areas. It is observed that those
non-farm residences have become
urban as the city influence infil-
trates the area and social trans-
formation takes place. On the
fringe, incoherent landscape ap-
pears because of this haphazard
sprawls that exhibit a wide mix of
land use of a variety of commer-
cial development of retail shops,
hotels service centers, markets
etc. Along the lines of communi-
cations there are intermingled of
various individual enterprises and
intruded residential development.
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Plan For Future Growth :

i)

ii)

The haphazard development in
Imphal city needs immediate
control to reshape for which de-
centralization of urban func-
tions is to be adopted in the
state and at the same time, the
city has to have expansion at
some suitable adjoining areas
or within the sphere of eco-
nomic influence.

Just to the north of Imphal city,
a hill with and average eleva-
tion of 900m above the sea level,
stretches from Khonghampat to
Lamphel covering the distance
of about 10 km north-south; its
foot hill must have 20 km long
and the area available for ex-
tension of urban area is
20,000mX100m= 2,00,000sq.
meters. The proposed area is
flood free zone and surrounded
by NH 39 in the east and
Khanghampat -Lamsang road in
the west and is well accessible
if a ring road around the foot-
hill is constructed. Water sup-
ply facility from the Imphal
River is feasible at Koirengei
and Khonghampat to provide al-
most the entire extended urban
areas. It is the Government re-
serve forest and the slope of
foothill would give the excellent
sites for construction of public
offices and service centres and
upper parts of the hill can be
made a dense forest which will
provide the source of many
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small perennial streams in
western and eastern hill sides
to facilitate the down slope ar-
eas. Villages of Khonghampat,
Kameng, Khaman, Loitang,
Mayang Ingkhol, Lamsang,
Lamlongei, Luwangsangbam
could get the urban impact
gradually.

The present occupation of
Bungalows of VIPs including
Governor and Chief Minister,
Secretariat office, Accountant
General office and various gov-
ernment organizations located
within two km radius of CBD
Imphal city will no longer serve
the purpose and are to be
shifted to suitable sites. The foot
hills around the Khonghampat to
Langol will be the only alternative
choice for future urban expansion.
Shifting of these buildings may
also erase the intensity of traf-
fic congestion of city. A proper
care is needed in construction
of buildings as earthquake is
prone in the entire North east
India.

iii) The present process of usurpa-

tion of paddy fields in and
around the city is not a healthy
urban expansion and has no
value, rather it will make
suicide. All individuals must
stop it and government should
not increase further.

Many pockets of urban marshy
land have changed to builtup
land to accommodate increase
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population and opening of gov-
ernment offices; instead water
bodies are to be preserved to
sustain the city environment.

v) A bench mark survey is highly

necessary to know the eleva-
tions of each parts of the city
above the sea level. By know-
ing the contours everywhere
in the city it will be easy to
check water logging, flood and
drainage system and will facili-
tate the knowledge for mak-
ing foundation and construc-
tion of buildings to urban resi-
dents.

vi) The main drainages to flow out

the rain water are the Nambul,
Naga Nallah and Waisel
Streams, all joining Loktak
Lake, in the western part and
Kongba and Heingangkhong
streams, tributaries of Imphal
river, in the eastern part of
Imphal city; whenever the lev-
els of water of the Lake and the
Imphal, sluggish movement of
drainages cause water logging
in the city area. Thus, flow
channels of smaller drains
should not be obstructed. Since
the city is relatively in the low-
laying areas, the existing agri-
cultural land and marshy lands
should not be disturbed and fu-
ture expansion is possible on
the adjoining foot hill sites.

vii)The connecting drainage and

the receiving end of water flow
are controlled by the topogra-
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phy that has the final outlet
at the Sugnu hump, about 80
kms to the south. Roads and
lanes in urban area of Imphal
are accompanied with bad
drainage always, and inun-
dated roads could not bear the
frequent friction of passing ve-
hicles so long, thus muddy and
broken macadam roads appear
here and there in the city
area. The condition is worsen-
ing due to soft sedimentary
rock formation underneath.
Therefore, foot hills are the
best choice.
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Forest Cover Mapping of Mon District through Remote Sensing
and Geographical Information System (GIS)

Wangshimenla Jamir

Abstract : Biological resources in the study area hold great promise in terms
of potential for providing material needs and environmental services. Forest
contributes significantly to the economy and social well being of the people in
the Mon district. The relevance of this sector is all the more pronounced in the
Mon area, which has a predominantly agricultural based rural economy. Nearly
80% of the total population depends upon agriculture.

Key words : Forest cover, types of forests, Remote sensing and GIS

Introduction :

Forests is globally recognized as
an important source of subsistence,
employment, revenue earnings and
raw materials for the industries,
and for the vital role they play in
maintaining ecological balance, en-
vironmental stability, biodiversity
condition, food security and
sustainability of resources of a
country. These have to be managed
judiciously not only for environ-
mental protection and other ser-
vices but also for various products
and industrial raw materials. Con-
sidering the crucial role that for-
ests play in the country's ecologi-
cal stability and economic devel-
opment, the current National For-
est Policy aims at maintaining a
minimum of 33 per cent of country's
geographical area under forest and
tree cover. This requires periodic
monitoring of the forest cover of the
country for effective planning and
sustainable development.

There appears to be no efforts
at national level prior to 1910 for
mapping and monitoring of forests,
though forest maps were available
at local level mostly in the work-
ing plan documents of State For-
est Departments. Even Survey of
India carried out forest survey and
mapping at scales decided by Su-
perintendent of Survey with the
forest departments. After 1910, for-
est surveys were made ancillary
to topographical surveys. In 1976,
National Atlas and Thematic Map-
ping Organization (NATMO), pub-
lished Forest Atlas of India depict-
ing administrative and forest
boundaries. These maps, however,
not depict the actual forest cover
in the country since all legal for-
est areas not necessarily contain
forest crop. Forest Survey of India
(FSI), an organization under the
Ministry of Environment & Forests
(Government of India) was man-
dated in 1986 to monitor and map

Dr. Wangshimenla Jamir is an Assistant Professor in the Department of Geography,
Nagaland University.
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country's forest cover on biennial
basis. Consequently, FSI has been
carrying out assessment of forest
cover in the country using satel-
lite based remote sensing data and
has been publishing its findings in
State Forest Report (SFR) every
two years. Remote Sensing tech-
nology has provided users the
means to create numerous maps
quickly and efficiently, subject to
quality and resolution of data. FSI
has carried out forest cover map-
ping of Nagaland mentioning 7 dis-
tricts upto 1999, and 8 districts of
Nagaland since 2001.There are
now 11 administrative districts in
the state. The present study cov-
ers the mapping of forest cover in
Mon districts of Nagaland, India.

Study area :

Mon district with an area of
1786 sq.km is located in the north-
eastern portion of the state. It lies
between 26°34'N and 26°45'N lati-
tude and between 94°45'E and
95°15'E longitudes and has
Myanmar in the east and a state
boundary with Sibsagar district of
Assam in the west and Tirap dis-
trict of Arunachal Pradesh in the
north. The district has hilly as well
as plain areas with wide variations
in its climatic conditions due to its
different topographic nature. The
district receives 150 cm mean an-
nual rainfall. Laterite and red soils
predominate the district, which are
found in the hills, and in the plains
bordering the Sibsagar district of
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Assam. Mon, the hub of district
administration and the headquar-
ters is situated at an altitude of
898 above msl. It is connected by
road from Tuensang (Nagaland),
Sonari (Assam) and Simulguri
(Assam). The total population of
Mon district is 2,59,604 according
to 2007 census report.

Data product used :

* Survey of India Toposheet Index
no. 83J/13,14,15,83M/4,83N/
1,2,3 at the scale of 1: 50,000

* Survey of India Guide Map of
Nagaland on the scale of 1:
20000

* The Multi Season digital Data
of IRS-P6 LISS-III Jan.2006 &
IRS-P6 LISS-III Jan.2008 (reso-
lution 23.5m) acquired from
National Remote Sensing Cen-
tre (NRSC), Hyderabad.

Methodology :

The present methodology of for-
est cover mapping from satellite
data using Arc GIS and ERDAS
Imagine softwares on 1:50,000
scales involves the following steps:

Acquisition of satellite data : The
Multi Season digital Data of IRS-
P6 LISS-III Jan.2006 & IRS-P6 LISS-
III Jan.2008 (resolution 23.5m) are
acquired from National Remote
Sensing Centre (NRSC), Hyderabad
in CD. While procuring the data,
care was taken to ensure that the
sky was cloud free (with not more
than 10% cloud cover). The geo-
referenced map of Nagaland is
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given in Fig.2 and corresponding
remote sensing images are given
in Figures 4 and 5.

Geometric Rectification of raw
data : After downloading the data
into computer, rectification had
been carried out in each image to
provide Latitude and Longitude in-
formation into raw satellite scene
using raster based geometric cor-
rections. Rectification carried out
in geographic projection was re-pro-
jected in shape of polygonal pro-
jection and the scene was geo-
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coded with using SOI toposheets.

Mosaicing of rectified scenes: Dif-
ferent scenes already rectified
were merged together to get one
combined FCC (False Colour Com-
posite), and FCC of sheet had been
extracted from mosaiced scene in
a chosen area of interest. Image
has been displayed in three bands
3, 2, 1. Masking of non-forest ar-
eas has been done separately to
extract forest areas on the basis of
ground knowledge, cover map of
previous cycles and information

Multi Season Satellite Data

(IRSP6 LISS-111 Jan.2006&2008

Y

Centancemenss>——

Data Pre-processing

Rectification

.

v

Image Interpretation
Techniaues

Pre-field Interpretation
(On screen digitization)

Standard
Classification

A 4

Ground truth

Collateral Spatial &

Attrihiite NData

y

Post-field Interpretation

Quality Evaluation &

A4 Accuracy Assessment

‘ Data base Creation ‘

& Integration

h 4

Forest Cover/Type Map

Registration

Fig. 1: Flow chart of Forest cover /Type mapping using remote sensing
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available through SOI toposheets
in the area of interest.

As shown in the flow Chart,
Data preparation/Data Pre-pro-
cessing is a primary requirement
before undertaking interpretation
and subsequent analysis. Satellite
data which is available in a raster
form need to be geo-referenced to
a map coordinate system so as to
generate spatial information and
subsequent use in a GIS environ-
ment. Image enhancement is es-
sential for improving the image
contrast which allows the best pos-
sible separation of land cover
classes by tuning the contrast. Im-
age radiometry characteristically
varies from one scene to another.
Hence, standardization of en-
hancement has to be achieved de-
pending upon the major earth sur-
face elements, and the land cover
class is delineated. The type of en-
hancement varies depending upon
the scene coverage and feature
type to be extracted. Image inter-
pretation is defined as the art of
examining images for the purpose
of identifying objects or surface fea-
tures and judging their signifi-
cance. Interpreter studies the re-
motely sensed data, and attempts
through logical processes in detect-
ing and identifying, classifying,
measuring and evaluating the sig-
nificance of physical and cultural
significance of spatial relationship.
Ground truth/field verification is
an important component in map-
ping and its validation exercise.
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Fig. 2. Geo-referenced Location Map of Nagaland
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Visual interpretation: For visual
interpretation satellite data are
procured at 1:50,000 scale in the
form of hard copy called False
Colour Composites (FCC). A map is
prepared on a tracing sheet (Mylar)
using Survey of India (SOI)
toposheet of corresponding scale.
Selected details are taken from the
toposheet. The base map depicts
longitudes, latitudes, state and dis-
tricts boundaries, important places,
drainage etc, and since it is set on
the imagery of corresponding area
its important features and imag-
ery overlap each other completely.
Interpretation is done using inter-
pretation keys based on tone, tex-
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ture, location, association etc. And
delineation of forest patches is
done on a light table with the help
of magnifying glasses, leading to
the separation of areas in the cat-
egories of dense forest, open for-
est, mangrove, scrub, non-forest
etc on a map. This forest cover map
is then compared with the cover
map of the preceding assessment.
The changes with respect to pre-
ceding assessment are marked
and a changed map is prepared.
These maps are used for ground
verification to check the veracity
of interpretation. Errors detected
during ground verification are rec-
tified and corrected and incorpo-
rated. The area is calculated us-
ing transparent dot grid template.
The forest cover of the district or
that of the state is thus complied.

Forest Types :

As stated above Mon district is
situated in the extreme north of
the country and on the southern
extension of the Himalayas is
richly gifted with a wide variety of
forest types. The types of climate
and also the types of soil can be
ascribed as the main factors that
provide congeniality to the richness
of the prevailing evergreen vegeta-
tion/ forest cover in the state. The
major forest types in the state are
as under:

1. Forest-Evergreen/Semi-Ever-
green
It is characterized by thick and
dense canopy of tall trees, which
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Fig. 3. Geo-referenced Map of Mon
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predominantly remain green
throughout the year. It includes
both coniferous and tropical
broadleaved evergreen species.
Semi-evergreen is a forest type that
includes a combination of ever-
green and deciduous species with
the former dominating the canopy
cover.

a. Forest-Evergreen/Semi-Ever-
green-Dense
All the areas where the canopy
cover/density is more than 40%
are included in this category.
b. Forest-Evergreen/Semi-Ever-
green-Open
The type of this forest includes all
the areas where the canopy cover/
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density is between 10-40%.

2. Forest-Deciduous

This forest type is predomi-
nantly composed of species, which
shed their leaves once a year, es-
pecially during summer.

a. Forest-Deciduous-Dense
The forest of this type falls
within all the areas where the
canopy cover/density is more
than 40%.

b. Forest-Deciduous-Open
All the areas where the canopy
cover/density is between 10-
40% are marked by this forest

type.
3. Bamboo Mixed Forest

Forest cover mixed with bam-
boo comes under this type.

4. Scrub Land
A land, which is generally prone
to deterioration due to erosion.

a. Scrub Land-Dense Scrub
This type generally occurs in
the areas which possess shal-
low and skeleton soils with
scrub dominating the land-
scape.

b. Scrub Land-Open Scrub
Similar to the above excepting
that it is sparse vegetation de-
void of scrub with thin soil cover.

5. Water-bodies

These include lakes/ponds-pe-
rennial, reservoir/tanks-perennial,
river /stream-perennial

6. Non-Forest/Miscellaneous
It includes Jhum land, cropland,

18

fallow land, abandoned Jhum, bar-
ren rocky/stony waste, natural/
semi natural grassland & grazing
land and settlement.

Mon district is characterized by
unique physiographic features of
the southern Himalayas like lofty
mountainous ranges, hills, narrow
valleys limited expanse of plains,
salubrious climatic conditions etc.
is provided with rich vegetation
cover and its types. Mon forest
cover mapping based on data pro-
vided by National Remote Sensing
Centre (NRSC), multi season digi-
tal data of IRS-P6 LISS-III Jan.2006
& IRS-P6 LISS-III Jan.2008 (reso-
lution 23.5m) is 1224.79 sq.km,
which is about 69% of the Mon geo-
graphical area. It is found that

Fig 4: Mon Forest Cover/Type Map,
IRS P6 LISS-III Jan.2006
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Fig 5: Mon Forest Cover/Type Map,
IRS P6 LISS-III Jan.2008

7.56% under Forest-Evergreen/
Semi-Evergreen, 36.20% under
Forest Moist Decidious and Scrub
land accounts for 19.92%. Bamboo
mixed forest has the lowest area
of 4.85% of the total geographical.
Thus, it is found that 68.7% of the
area is under forest cover. Forest
occupies an area of approximately
41649.26 hac, of which government
forest accounts for 4.31%. The pri-
vate forests vested with the villag-
ers are being haphazardly and un-
scientifically exploited without hav-
ing any concern for future genera-
tions. In Reserved Forests too,
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where there is imposition of ban
on felling and cutting of trees, there
is a large scale illegal exploitation
harming the ecological balance. In
recent years there is, however, a
perceptible change in the tradi-
tional perception of the people
about their physical environment.
In many areas people have started
planting trees in the jhum lands
to help preserve the land and com-
pensate the removals from the for-
ests areas.

Conclusion :

The present study, however,
clearly points out that Forest-Ev-
ergreen/Semi Evergreen Dense,
Forest-Evergreen/Semi Evergreen
Open, Forest-Forest Blank, Forest-
Forest Plantation, Forest-Moist
Deciduous-Dense, Scrub land-
Dense Scrub, Bamboo Mixed For-
est, etc. are the forest types in the
study area and there are also a
large extent of scrub forests indi-
cating that heavy damage has been
done to the virgin forests.

Since local population is intri-
cately involved with the forests for
their sustenance, be it for agricul-
ture, timber, day to day use items
or medicinal plants etc. forest prod-
ucts are their main source of
economy. Therefore, when the
mainstay of the people is depen-
dent on forest, destruction of for-
ests is imminent which will put
valuable spaces at stake. Due to
the primitive methods of cultiva-
tion (i.e slash and burn) the rich
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Classified Forest Cover Map of Mon
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Table: Area Statistics - Mon District

S1 Class Descriptions Area
No. (in sq.km)

1 Forest-Evergreen/Semi Evergreen-Dense | 114.20

2 Forest-Evergreen/Semi Evergreen-Open | 21.05

3 Forest-Moist Deciduous-Dense 311.13

4 Forest-Moist Deciduous-Open 335.64

5 Scrub land-Dense Scrub 163.72

6 Scrub land-Open Scrub 192.27

7 Bamboo mixed Forest 86.78

8 Water Body 11.11

9 Non Forest Area 550.10

Total 1786.00

Miscellaneous class includes settlements, cropland, fallow land,
current jhum, abandoned jhum etc.

biodiversity of the state is thinning
out with great rapidity. Most of the
species, both flora and fauna, ap-
pear to be endangered due to heavy
biotic pressure, human interference
and reckless deforestation. Results
of change detection analysis are
very useful to take necessary ac-
tion to conserve the forests. Despite
the fact that there is change in for-
est cover invariably in all the classes
the increase in some of the forest
types has been observed. Dense for-
est cover of all the forest types
seems to have turned into open and
degraded forest covers. The forest
areas near the road systems and
the hamlets have been highly de-
graded. The weighted overlay analy-
sis which reveals the forest areas,
prone to degradation under differ-
ent categories as observed on 1:
50,000 scales would be a good
source of information for planners,
decision-makers, administrators
etc. for effective conservation of for-
ests and their products.

About 85% of the forest is under
the low-risk category. Necessary
protected measures on priority ba-
sis need to be given to the high risk
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forests areas while planning for con-
servation and protection of the for-
est from harmful and illegal human
interference.
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Spatial Inequality in Educational Development in Mizoram
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Rintluanga Pachuau

Abstract : Analysis of regional inequality in development is gaining impor-
tance as regions often coincide with ethnic concentrations and pockets of pov-
erty. In this paper, an attempt has been made to study spatial inequality in
educational development in Mizoram. Analysis of spatial inequality in educa-
tional development in a post-colonial, underdeveloped and multi-ethnic region
reveals pattern of regional inequality in educational development. With the help
of statistical techniques like Coefficient of Variation (CV) and Principal Compo-
nent Analysis (PCA), it has been found that the southern and western regions
of Mizoram have shown lower levels of educational development in compari-
son to other districts. The study also highlights the role of colonialism in the

development of educational inequality in the state.

Introduction :

In India, educational perfor-
mances and opportunities vary
markedly across space and among
social class, sex, race and ethnicity.
Despite many attempts to reform,
various types of inequality includ-
ing regional inequality, inequality
by sex, inequality by caste, inequal-
ity by parental income, inequality
by parental occupation etc. still per-
sists (Tilak, 1979). Existing litera-
tures on inequality in education in
India mainly deal with gender in-
equality, rural urban inequality and
inequality by caste Dunn (2003),
Tilak (1979), Desai and Kulkarni
(2008). Analysis of regional dimen-
sion of inequality in education, al-
though relatively neglected, is gain-
ing importance as regions often co-
incide with ethnic concentrations,

pockets of poverty or affluence with
specific socio-cultural traditions as
well as different historical and de-
velopmental trajectories.

Spatial inequality is increas-
ingly considered as a backlog of
development as space is seen as
channeling inequality processes,
sometimes constraining, some-
times amplifying their effects
(Clegg 1989; Swanstrom et.al. 2002).
Besides, since social relationships
are space forming (Soja, 1989),
space itself is created through in-
equality processes. Therefore, re-
duction of regional or spatial dis-
parity in education has become a
major concern in many developing
countries with wide geographical
and ethnic differences because of
huge regional variations in access
to education and quality of educa-

Benjamin L Saitluanga is an Asst. Professor in the Department of Geography &RM,
Mizoram University.
Dr. Rintluanga Pachuau is an Associate Professor & Head in the Department of Geography
& RM, Mizoram University
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tion which often "coincide with eth-
nic divisions".

Various studies on development
in India reveal existence of regional
inequalities in literacy (Gosal,
1964), (Kundu and Rao, 1982). In
India, it has also been found out
that "in consonance with the
marked disparities in socio-eco-
nomic conditions across regions,
educational opportunities also var-
ies in space; and as a consequence,
certain regions acquire relative
advantage than others in terms of
human resource development and
human capital formation" (Raza
and Aggarwal, 1989). In another
study, they maintain that inequali-
ties in educational development in
less developed countries resulted
as "the composite effect of the dis-
tortions embedded in the (educa-
tional) system during colonial
times, on the one hand, and of the
infirmities and limitations of the
current development strategies, on
the other" (Raza and Agarwal,
1983). Significant pattern of in-
equality in educational develop-
ment has been found out across
states and regions in India
(Asadullah and Yolnetzy, 2010).
Mohapatra (1993) and Mohapatra
and Pande (2009) also found out
inequities in literacy in the con-
text of North-East India and
Meghalaya respectively.

In Mizoram, regional inequality
in various aspects of development
has been found out across the state
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(Nunchunga, 2008) that may give
rise to territorial aspirations, eth-
nic movements and other aspects
of social disorganization. In the
absence of other growth-inducing
sectors, education is considered as
a crucial determinant of socio-eco-
nomic development in the state. As
a result, disparity in access to and
quality of education is supposed to
have a wider impact on the region's
growth and development.

Objectives :

In this paper, an attempt has
been made to analyse the current
pattern of inter-district inequality
in educational development in
Mizoram. It also seeks to determine
levels of educational development
in the state at district level . The
study also attempts to examine the
impact of colonialism in the spa-
tial pattern of educational devel-
opment.

Indicators :

The following indicators are se-
lected to analyse levels of educa-
tional development

1. Graduate : Percentage of Gradu-
ate to Total Population (within Age
group 20-35 years)

2. Femlit : Female Literacy Rate
(in per cent)

3. Malelit : Male literacy rate (in
per cent)

4. Femteach : Female Teachers to
Total Teachers in Primary
Schools (in per cent)

5. SSschool : No. of Senior Second-
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ary & High Schools per 1000
Population

6. College : No. of Colleges per lakh
Population

7. Passed : Percentage of female
students passed with I division
in class VII annual examination.

8. SVR : School Village Ratio (No.
of school upto class VII per No.
of villages)

Data Base and Methodology :

Data are drawn from Census of
India 2001 and District Information
Report Card 2001-2002 published
by National University of Educa-
tional Planning and Administration
(NETIPA), New Delhi.

To find out spatial inequality and
levels of development, Coefficient
of Variation (CV) and Principal
Component Analysis (PCA) are
used. Principal Component Analy-
sis (PCA) is a special case of Fac-
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tor Analysis. It transforms an origi-
nal set of variables into a fewer new
set of orthogonal (uncorrelated) vari-
ables called principal components.
Another advantage of PCA is that
the method takes care of
multicollinearity and "whenever
strong interrelation among indica-
tors is encountered, it is safe to
recommend this method" (Kundu
et.al., 2002). Mathematically, prin-
cipal components are linear com-
binations of variables with weights
in terms of their eigen vectors.
These eigen vectors are derived
from the correlation matrix of the
variables. Each principal compo-
nent is a linear combination of X's

obtained as
First PC (P1)=a, x +a X tax +..+a X

Second PC (P2) = a, x +a, X +a, X +...+a, X

Likewise, the component score
for subsequent components may be
worked out as Pn.

Table 1: Indicators of Educational Development, District Level, Mizoram, 2001

Districts Grad- | Fem- | Male- | Fem- SSs College | Passed SVR
uate lit lit teach | School

Aizawl 10.40 | 96.30 | 96.75 | 65.70 3.29 3.99 95.5 3.93
Champhai 4.72 | 89.10 | 93.18 | 44.30 5.17 3.69 89.8 3.84
Kolasib 493 |90.20 | 92.34 | 60.40 3.49 1.51 89.2 4.80
Lawngtlai 2.76 | 57.80 | 70.90 | 28.00 231 2.71 60.4 2.95
Lunglei 5.16 | 80.60 | 87.44 | 45.30 4.08 291 94.6 3.14
Mamit 3.52 | 74.80 | 82,98 | 38.10 5.10 3.18 70.4 3.22
Saiha 3.78 | 78.10 | 86.11 | 37.70 4.75 3.27 91.0 2.70
Serchhip 563 | 94.10 | 96.18 | 52.20 5.20 1.85 96.4 4.13
Mean 5.11 | 82.63 | 88.24 | 46.46 4.17 2.89 85.91 3.50
SD 2.34 | 12.65 | 8.54 | 12.48 1.07 0.85 13.21 0.83
Ccv 45.73 | 15.31 | 9.68 | 26.87 | 25.56 29.43 15.37 | 23.65

Source: Census of India 2001; NEIPA 2001-02
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To calculate PCA, raw data are
first normalised with the following
formula:

N, = 1- [Best X, - Observed Xij]/R

where R = Best Xij - Worst Xij, i
= i observation and j = j®* districts.
The normalised values always lie
between O and 1 as gin table 2.

Secondly, factor loadings and
weights are to be assigned to these
normalised values. For this, Sta-
tistical Package for Social Scien-
tists (SPSS) is employed to obtain
initial eigen values which are more
than one. They are 5.025, 1.328
and 1.233. These eigen values are
used to obtain weights of the vari-
ables. The weights of the indica-
tors are given in Table 3.

Thirdly, after weights are as-
signed to each indicator, an index
is determined with the help of the
following formula:

I1="X(Q /L/E)Y, (D /L.E)

Where I is the index, X is the i
indicator, L, is the factor loading
of the i, variable on the j* factor;
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E is the eigen value of the j* fac-
tor.

Table 3: Weights of Indicators

Indicators | Weights | Indicators | Weights
Graduate 5.154 SSschool 1.989
Femlit 5.2138 College 1.369
Malelit 5.166 Passed 4.680
Femteach | 5.222 SVR 4.899

Results and Discussion :

In Table 4, coefficient of varia-
tion (CV) of each indicator has been
worked out. The first column is per-
centage of graduate population to
total population within the age
group of 20-35 years of age (Gradu-
ate). Aizawl district shows a rela-
tively higher value on this indica-
tor which may be explained by
higher concentration of jobs and
employment opportunities in Aizawl
city. On the other hand, least de-
veloped districts like Lawngtlai,
Mamit and Saiha have lower con-
centrations of graduate people.

Literacy rate is considered as
one of the most important indica-
tors of educational development.

Table 2: Normalised values of the Indicators

District Graduate | Femlit | Malelit | Femteach | SSSchool | College | Passed | SVR

Aizawl 1.000 1.000 1.000 1.000 0.339 1.000 0.975 0.659
Champhai | 0.257 0.813 0.862 0.432 0.990 0.879 0.817 0.624
Kolasib 0.284 0.842 0.829 0.859 0.408 0.000 0.800 1.000
Lawngtlai | 0.000 0.000 0.000 0.000 0.000 0.484 0.000 0.000
Lunglei 0.314 0.592 0.640 0.459 0.612 0.565 0.950 0.349
Mamit 0.099 0.442 0.467 0.268 0.965 0.673 0.278 0.380
Saiha 0.134 0.527 0.588 0.257 0.816 0.710 0.850 0.176
Serchhip 0.376 0.943 0.978 0.642 1.000 0.137 1.000 0.737
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Coefficient of Variation is lower
among male literacy rate than fe-
male literacy rate that reflects
lower status of women among some
ethnic tribes. Female literacy rate
is significantly lower in Lawngtlai
district in comparison to other dis-
tricts which needs further investi-
gation.

Spatial pattern of distribution of
schools is an important measure
of educational development. Nor-
mally, urban areas and more de-
veloped regions are having more
schools and colleges. Another in-
dicator i.e. percentage of female
students passed with more than 60
per cent (Passed) indicates quality
of education received by the stu-
dents. Students from Aizawl dis-
tricts and Lunglei districts are do-
ing better than their counterparts
in other districts.

With the help of Principal Com-
ponent Analysis, an overall index
of educational development is cal-
culated as shown in Table 6 which
is also shown in choropleth map
(Figure 1).

Figure 1 shows that Aizawl dis-
trict and Serchhip district are clas-
sified under very high levels of edu-
cational development. Aizawl dis-
trict comprises Aizawl city which
is the administrative capital and
educational hub of the state.
Serchhip district was a part of
Aizawl district and is relatively a
small district so that it may have
the advantages in comparison to
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Table 4: Value of Composite Index and
Rank of Districts

Sl. No. | District Index Rank
1 Aizawl 0.907899 1
2 Champhai 0.662449 4
3 Kolasib 0.714668 3
4 Lawngtlai 0.019663 8
5 Lunglei 0.550718 5
6 Mamit 0.374969 7
T4 Saiha 0.452817 6
8 Serchhip 0.763501 2

Figure 1: Levels of Educational Development,
Mizoram, 2001

VALUE OF COMPOSITE INDEX

Very High (Above 0.75) SR8
High (0.50 - 0.75) fzezez]
Low (0.25 - 0.50) E
Very Low (Below 0.25)

NILOMETRES
10 0 10 20

other districts. There are three dis-
tricts viz. Kolasib, Champhai and
Lunglei under the category of high
levels of development. Kolasib and
Champhai were a part of Aizawl
district before the demarcation of
the hitherto Aizawl district.
Lunglei district comprises Lunglei
town, the second biggest urban
centre in the state and previously,
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the capital of South Lushai Hills
during the colonial period. Two dis-
tricts viz. Saiha and Mamit are cat-
egorized under low levels of devel-
opment. Lastly, Lawngtlai district
comes under the category of least
developed district.

It may be noted that the same
pattern of educational development
could be seen during the colonial
period. As shown in Table 5, the
North Lushai Hills or northern
Mizoram (erstwhile Aizawl district
comprising the present Aizawl,
Champhai, Kolasib, Serchhip and
Mamit districts) has comparatively
more villages having schools than
the South Lushai Hills or south-
ern Mizoram comprising the erst-
while Lunglei and Chhimtuipui
districts.

It has been argued that one of

Table 5: Regional Distribution of Schools in Mizoram, 1932

Region No. of | No. of % villages
Villages | schools | having schools
North (Lushai Hills) 193 95 49.22
Mizoram
South (Lushai Hills) 166 35 21.08
Mizoram

Source: Rongenga, 1997

the main reasons of the relatively
lesser spatial spread of schools in
South Lushai Hills was the policy
of the pioneer missionary Rev. F.W.
Savidge who emphasized on produc-
tion of a few elite students from
their principal school in Serkawn
(nearby Lunglei) rather than mass
education while the Welsh Pres-
byterian Mission in North Lushai
Hills emphasized on increase in
number of villages having schools

27

(Lalhmuaka and Chawma, 2000).
It may, however be noted that the
region beyond Tlawng river (mainly
present Mamit district) was rela-
tively neglected by the missionar-
ies due to sparse population. It may
also be noted that Maraland or the
present Saiha district was rela-
tively a late starter in the process
of educational development as the
first school for a few selected stu-
dents was started only in 1907 and
the first school for general student
was opened only in 1929.

Colonial imprints on educa-
tional sector are still visible in the
regional pattern of educational de-
velopment in Mizoram. The three
southern districts viz. Saiha,
Lawngtlai and Lunglei districts as
well as Mamit district are lagging
behind other districts while the
northern districts are relatively
doing better. It may also be noted
that these educationally less de-
veloped districts are also relatively
less developed in other parameters
of socio-economic development
(Saitluanga, 2009). least developed
districts are border districts lo-
cated at a remote distance from
the state capital and inhabited by
a strong proportion of ethnic mi-
norities.

Conclusion :

Regional inequality in educa-
tional development in Mizoram is
deeply rooted in the policy of edu-
cational development during colo-
nial period through concentration
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of provision of education to some
places and certain social class of
population that turns into regional/
ethnic inequality. After indepen-
dence, no concrete attempt has
been made to correct regional im-
balance and inequality is gradually
rising in the state. Recently, the
government of Mizoram constituted
a high level commission known as
Education Reforms Commission of
Mizoram (ERCM) to "examine the
current status and conditions of
education in Mizoram" and "to ex-
amine and suggest ways and
means to offer quality education
affordable to the poor" (ERCM,
2010). Unfortunately, the commis-
sion did not devote any single para-
graph on regional inequality in
education safe a small portion of
rural-urban inequality in literacy.

Analysis of level of educational
development presents an unequal
progress of various districts in
terms of literacy rate and unequal
allocation of schools and colleges.
It may be noted that the least de-
veloped districts in the state are
also politically most unstable dis-
tricts due to dominance of ethnic
minorities. Absence or delay edu-
cational development is soon inter-
preted by the regional/ethnic com-
munities as evidence of lack of in-
terest by the national/mainstream
authorities, and is likely to give rise
to regional aspirations which con-
stitute a threat to the unity of the
State.
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Method of Evaluating Socio-Cultural Transformation Index- A
Case Study among Deori Community in Dhemaji District of
Assam

Sujata Deori

Abstract : Change is the nature of culture. Thus, changes have been noticed
particularly in material culture among the tribes, more particularly among the
plains tribes like 'Deori's in Assam. The history of Assam bears testimony to
the merger of little traditions with great traditions undergoing the process of
acculturation and assimilation.

The socio-cultural traits were practiced by Deoris before 1950s, which is a
traditional Deori culture. After the independence till 1970s, Deoris were per-
forming their rituals in traditional culture but with lot of flexibility. After 1970s
substantial changes have occurred among their traditional culture. The ecologi-
cal environment in the present settlement has influenced their traditional cul-
ture to a great extent. The developmental activities adopted nearby communi-
ties also persuade the life significantly. So, these factors are mainly respon-
sible for large-scale cultural transformations of Deoris.

The board objectives of the present research is to understand the socio-
cultural transformation of the Deoris are undergoing as a result of their assimi-
lation with Assamese culture and their interaction with other ethnic groups in
the plains of Assam.

This paper tries to emphasize the cultural transformation of Deoris in Dhemayji
District in Assam. The attempt here is to examine the issue more specifically
related to the community in the areas. The present research aims at identifying
the socio-cultural transformation of the Deoris inhabiting in the newly settled
areas after migration.

Introduction : tal was 'Kundil Nagar' during that
period. The name 'Kundil' came
into existence from the Deori su-

preme God 'Kundimama'.

According to Kalika Purana and
Yogini Tantra Deoris had been per-
forming religious practices in the

'"Tamreswari or Kechaikhaiti' Deoris were the inhabitant of

temple, 'Burha-Burhi' temple,
'Baliababa' temple and in 'Patar
Shaal' in ancient Kamrup and was
known as Vidarva kingdom in the
time of Mahabharata and its capi-

Kundil or Sadiya kingdom. They
were the royal priests of king
'‘Bhismaka' (Deori, 2002). Before
ending of the regime of king
'‘Bhismaka' in 'Kundil' or 'Bidarva'

Dr. Sujata Deori, is an Assistant Professor in the Department of Geography, North Gauhati
College, Assam.
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kingdom, devastating natural ca-
lamities took place. All the mem-
bers and relatives of his family and
clan gathered together and started
migrating towards Himalayas. First
they reached 'Manas Saruvar' and
they lived there for several years.
Again they migrated on the hills
towards Tibet and they reached
Lhasa. After inhabiting many years
in Lhasa they again migrated and
reached 'Swati Saruvar' where they
spend several years on the bank of
it (Deori, 1964). In such a way they
have migrated and lived in differ-
ent places in the ancient times.
The descendants again migrated
back to their own land following the
same direction and latter they
settled in Sadiya and in Jaidam.

Kundil nagar was the capital of
Bidarva kingdom. This Bidarva
kingdom was situated in Saumar
Pith of ancient Kamrup. Kundil
Nagar was located at the eastern
part of Saumar Pith (Sharma
Thakur, 1988). The remnants of this
'Nagar' (town) revealed that the
lower parts of the walls were made
up of rock cuttings and the upper
parts were of bricks. Four big ponds
are located nearby it. Remnants of
huge concrete houses are also
found lying there.

Cost (1986), Pemberton (1966),
Hall (1981), mentioned that, be-
sides the existence of many min-
eral salt depots near Sadiya town,
there was ancient Indian Trade
Route through Sadiya to Tibet,
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China and Myanmar. Besides,
Kundil or Sadiya was the main
trading market for the hill tribes
like, Adi (Abor), Nisi (Dafola),
Misimi, Singpho, Mising (Miri) etc.
The gold and silver were imported
to India through this trade route
(Haimendorf, 1982).

The Causes of Migration of Deoris
from Sadiya :

In the history of migration of the
world, it has been observed that
different reasons for which ethnic
groups had to leave their settle-
ments and search for another suit-
able area for better livelihood. En-
vironmental and cultural factors
play an important role in such kind
of mobility. The Deoris also mi-
grated to different areas of
Brahmaputra valley from Sadiya
during 19* and 20% century due to
some specific causes.

The process and the pattern of
migration and consequent distri-
bution of Deoris in Assam are quite
significant and it influences the
socio-economic and cultural life of
the three 'Foids' or Khels' (sub-
groups) of the community to a great
extent. Till the end of the Ahom
kingdom Deoris lived peacefully in
Sadiya. They got 'Devottar' and
'‘Brahmottar' lands (donated by
king) from Sadiyakhowa Gohain
(Deori, 1964). During the time of
Moran, Matak uprising most of the
people from Sadiya had left the
place. Still Deoris performed their
priestly functionaries in the
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temples (Deori, 1964).

As a result of the attack of
'Manns' and 'Mishimi' (during the
first part of seventeenth century),
epidemic and diseases and influx
of hill tribes from some parts of
Arunachal Pradesh created prob-
lems of shelter and settlement in
the large part of erstwhile Deori
dominant areas (Deori, 1964).
Gradually the hill tribes captured
the lands of Deoris.

Towards the later parts of 18th
century many Khamti people came
to Sadiya and settled there. They
occupied the area by defeating
Sadiya Khua Gohain (Ahom King)
(Gait, 1963). The tribe like Khamtis
and Singphos tormented the people
in Sadiya in many ways.

According to 'Shadiyar Buranji'
(History of Sadiya in Chutiya Jatir
Buranji) under the leadership of the
Khamti leader Chau Uilong
Kingkham in 1793, a group of
Khamti revolutionists attacked the
Tamreswari temple and the
Bordeori (chief priest) was assassi-
nated (Deori, 1994). He was the
last Bordeori in that temple. Many
people including Deoris fled from
Sadiya to different places to save
themselves from the Khamtis.

During the regime of
Kamaleswar Singha, in 1797 the
Singphos with the help of

Muamoriyas and Khamtis tortured
the people of Sadiya. Maans (invad-
ers from erstwhile Burma) started
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attacking Assam. They attacked
Assam in 1817, 1819 and 1821 re-
spectively in three times and cre-
ated violence among the people.
Consequent epidemic and diseases
has brought never-ending mea-
sures to the people. They ruled
Assam since 1823 and in 1826, the
'Treaty of Iyandabu' transferred ad-
ministration of Assam to the hands
of the British. During these socio-
political crisis and disturbances,
Deoris had to leave their perma-
nent settlements of Sadiya like oth-
ers. They migrated to the south
towards the plains of Brahmaputra
valley (Gazetteers of Assam, 1976,
pp- 136-137; Goswami-1994).

There was another inflow of mi-
gration of Deori's in the last cen-
tury, which was caused due to the
devastating earth quake in 1950s,
consequent flood and river bank
erosion in the areas of Deori settle-
ment had forced them to move
around to different parts of the
Brahmaputra valley in search of
cultivable lands. They migrated to
different districts of upper (both the
banks of the Brahmaputra) and
middle Assam forming some groups
in their own 'Khels' (sub-groups).
This process continued up to last
century and they are now distrib-
uted in eight districts of
Brahmaputra valley.

As a result of the migration and
consequent spatial distribution of
Deoris the socio-cultural, economic
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and religious life of the community
is affected to a great extent.

Physical and Social ecology of
the community is altered to a great
extent in the new settlements as
compared to that of Sadiya. Their
economic activities have been in-
fluenced by the ecological condi-
tions prevailing in the newly
settled areas and their earlier pat-
tern of livelihood has changed in a
considerable way. A new socio-cul-
tural transformation has taken
place with the assimilation of dif-
ferent ethnic groups.
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Objectives :

The objectives of this research
as follows:

(i) to study the reasons of migra-
tion of Deoris from the past
settlements to the present loca-
tions

(ii)to look at the change in their
cultural identity subsequent to
their settlement in the present
area and

(iii)to understand the socio-cultural
transformation among Deoris
that are undergoing as a result
of their assimilation with differ-
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ent culture and their interaction
with other ethnic groups.

Hypotheses :

(i) The loss of Deori culture is di-
rectly proportionate to their as-
similation with other culture
and their contact to other eth-
nic groups.

(ii)Greater the loss of cultural iden-
tity greater is the socio-cultural
transformation among the
Deoris.

The above hypotheses shall
be tested on the basis of Cul-
tural Transformation Index of
the study area.

Data Base and Methodology :

Data required for this research
is obtained from primary and sec-
ondary sources. Secondary sources
particularly those published suc-
cessive census enumeration, Deori
Autonomous Council and those
available district headquarter, Sub
deputy collector office of the con-
cerned area. Secondary data also
collected from i) Census reports on
Scheduled Caste/Scheduled Tribe,
Language Tables etc. ii) Bulletins
of AADSU iii) Publications of Deori
Sahitya Sabha, Assam iv) Commu-
nity block development documents,
v) Published documents and ar-
ticles, vi) Reports of Assam Plains
Tribe Development Corporation.
Data also required for this research
is obtained from primary sources:
- i) Personal interviews ii) House-
hold questionnaires iii) Field vis-
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its etc.

The methodology for present re-
search adopted is outlined below:-

1. A micro level analysis has been
done to identify the concentra-
tion on village level, which is
dominantly inhabited by Deoris.

2. At least three villages repre-
senting three foids (clans) i.e.
Dibongia, Tengaponia and
Borgoyan and a built up area
(mixed of all clans) are selected
to investigate the nature and
consequences of migration and
degree of cultural transforma-
tion.

3. A household survey of at least
40 per cent of the households
chosen on random basis to get
the information on places of last
residence, causes of migration,
past and present occupation, re-
lationship with nearby commu-
nity and other related phenom-
ena. For the built up area
(Dhemaji Town) 100 per cent of
population is considered.

4. The degree of cultural transfor-
mation in the field study is
done considering all the social
parameters of the community in
percentage basis from the pri-
mary data collected.

Socio-Cultural Transformation of
Deoris :

Deoris are known for conserva-
tive in nature. It is evident from
their profession while working as
priests in the temples of Sadiya
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during Chutiya and Ahom kingdom.
To know them well it is very im-
portant to study the present and
past socio-cultural life of the com-
munity. One can observe the socio-
cultural transformation as a result
of acculturation with different eth-
nic groups and adaptation in the
new ecology where they have
settled.

Cultural Transformation among
Tribes in the Past in Assam :

The history of Assam bears tes-
timony to the merger of little tra-
ditions with great traditions under-
going the process of acculturation
and assimilation. Change is the
nature of culture. Thus, changes
have been noticed particularly in
material culture among the tribes,
more particularly among the plains
tribes like 'Boro Kachari', 'Rabha’,
'Deori and 'Mishing' (Deori, 1988).
However these changes have not
affected the core of the cultures of
these tribes. Even then for all prac-
tical purposes there is accultura-
tion among them and there is no
vertical division of the community.

Similar characteristics are
more or less evident among the
Deoris, a reverine tribe who can be
called 'Saktas'. Due to long asso-
ciation with the non-Deori popula-
tion in the plains, it is not unnatu-
ral to find non-tribal elements par-
ticularly in respect of material cul-
ture. The Tengaponia and
Bargoyan section of Deoris em-
braced Assamese language while
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the Dibongiya section has main-
tained their own dialect (Deori,
1976). The socio-cultural traits
were practiced by Deoris before
1950s, which is a traditional Deori
culture. After the independence till
1970s, they were performing their
rituals in traditional culture but
with lot of flexibility. After 1970s
substantial changes have occurred
among their traditional culture.
The ecological environment in the
present settlement has influenced
their traditional culture to a great
extent. The developmental activi-
ties adopted by the society also per-
suade their life significantly. So,
these factors are mainly respon-
sible for large-scale cultural trans-
formations of Deoris.

A Case Study of Dhemaji District :

Deoris are mostly settled in
eight districts of Assam and have
three subgroups called foids
(Clans). Although most Deoris are
settled in all eight districts, all the
three foids are not found together
in one district except Dhemaji.
Hence the present research work
is deliberately chosen for Dhemaji
district so that it provides a better
understanding of their socio-cul-
tural changes and transformation
of Deoris.

Dhemaji district of Assam oc-
cupies the North-Eastern part of
the state. Dhemaji sub-division
came into operational as a district
on 14% August 1989. It comprises
of erstwhile Dhemaji and Jonai
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sub-divisions and part of
'Machkhua Mouza' and 'Bordoloni'.
Forted by arch shaped Arunachal
hills in the north and east, the dis-
trict emerges from the foothills and
stretches to the Brahmaputra
River with Subansiri in one side
and the other side with river Siang.
Geographically situated between
the 94°12°18E longitudes and
27°0527N and 27°57°16 N latitudes,
the district covers an area of 3237
sq .km and is basically plain area
lying at an altitude of 104 meter
above the mean sea level. It occu-
pies 2, 63,701 hectares of land area
which accounts for 3.36 per cent
of the state. It is bounded in the
east and north by Arunachal and
partly by Tinsukia district, in the
west by Lakhimpur district, and in
the south by river Brahmaputra.
The three mighty rivers i.e. Dihing,
Dibang and Lohit joins together
before entering in to the valley and
exerts tremendous impact at the
eastern most corner of Dhemaji
district and makes the district
flooded during rainy season. The
district has a total cropped area of
100237 hectares while 63665 hect-
ares are covered by forest land. The
district receives high annual rain-
fall accompanied by flash floods in
the summer season.

The district has two subdivi-
sions and five revenue blocks with
1205 inhabited villages. The river
Brahmaputra flows from east to
west in southern part of the dis-
trict. Different tributaries viz.,
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Dihingia, Jiadhal, Moridhal,
Telijan, Kaitangjan, Laipulia Nadi,
Kapordhowa, Sisi, Gai, Tangani and
Gutung originating from Arunachal
Pradesh in the north, flow south-
west carrying enormous amount of
alluvium through the district be-
fore meeting the river Brahmaputra
(Gazetteers, 1971).

Characteristics of the Sample Vil-
lages :

Udoypur Deori Gaon is a cus-
tomary Tengaponia Deori village in
Sisiborgaon block under Silapothar
police station in Dhemaji district.
The village is located at a distance
of 19 km. from the district head-
quarter of Dhemaji. After the1951
great earthquake of Assam, the
settlement took place in these vil-
lages. In the initial stage, only
three families came there in
search of cultivable land from
Ghelgheli in Sibsagar district. At
present the number of families in-
creased to 65. Selectively 26 house-
holds have been surveyed in this
village. The village is frequently
affected by flood during rainy sea-
son and at that time boats are the
major mode of transport. The
houses are bamboo base floors con-
structed on pillars above the
ground and are known as Chang
Ghars.

Borbam, the second sample vil-
lage is basically inhabited by
Dibongiya foid of Deoris. They use
Deori language as their mother
tongue. The village is located in
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Bordoloni block and fall under
Gogamukh Thana area and at a
distance of 35 km from district
headquarter of Dhemaji. The first
settlement in Borbam Deori village
has taken place in 1900 and only
12 families have settled migrating
from Kopoughuli. Now the number
of families increased to 80. Total
32 households were selected for
household study.

Dhunaguri village is located at
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distance of 35 km. from Dhemaji
district head quarter. This village
is under Sisiborgaon development
block and Silapather Thana.
Dhunaguri 1is inhabited by
Borgoyan foid of Deoris. Only three
families settled in that time and
now the number of families is in-
creased to 90. The people worship
Pichashi Dema or Tamreswari as
their chief deity in Than Ghar. On
selective basis survey, 36 house-
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holds were identified as sample
household.

The fourth sample area is
Dhemaji town having population of
11,863 (2001) in Dhemaji block
under Dhemaji Thana. Total num-
ber of households of the town is
1977, out of which Deori house-
holds are 30. Among them, 52 per
cent belongs to Dibongiya foid.
Tengaponiyas constitutes 24 per
cent and the Borgoyans also shares
24 per cent of the total households.
They migrated to Dhemaji town
from different villages of upper
Assam for service and other sec-
ondary activities. All the 30 fami-
lies were considered for personal
interview for the study. Out of the
30 households nine families don't
follow their traditional culture at
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all.
Cultural Transformation Index :

After analysing the primary
data collected during the field
study it has been observed the
changes in different attributes of
a traditional Deori society. On the
basis of this analysis 'Cultural Trans-
formation Index (CTI) for different
attributes of socio-cultural aspects
and also for each of the sample vil-
lages was found out.

The transformation index is cal-
culated by considering the values
of non-traditional facts for every at-
tribute. For example, in case of
family type two categories are re-
corded from the field study .One is
nuclear type and another is joint
type. Here, the value i.e. percent-

Table 1: Selected Background Characteristics of Sample Villages

Sample Sub group Language | Worshipping Deity Nearest
Villages (Foid or Spoken town

Khel) (Km)
Dhunaguri | Borgoyan Assamese | Exclusively Pisachi Dema | 35
Udoypur Tengaponiva | Assamese | Exclusively Pisha Dema 19
Borbam Dibongiva Deori Dominantly Kundi Mama | 36
Dhemaji Mixed of Deori an Pisachi Dema, Pisha 0
town three foids Assamese | Dema,Kundi Mama and

Lord Krishna(Mixed)

Source: Based on Field Survey- 2011

Table 2: Distribution of Different Sub-Groups (Foids) in Sample Villages (in %)

Sl. | Village Khel/ Foid Borgoyans to Dibongiyas to | Tengaponiyas
No total Deori total Deori to total Deori
population of population of population of
the village the village the village
1 | Dhunagri | Borgoyan 100 0 0
2 | Udoypur | Tengaponia 0 100
3 | Borbam Dibongiva 100 0
4 | Dhemaji Borgovan,Tengap 24 52 24
town onia & Dibongiva

Source: Based on Field Survey- 2011
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age for nuclear family type is taken
for calculating the transformation
index. Because this type is non-
traditional in Deori culture
whereas the joint family system is
a traditional one. In such way, af-
ter taking the non-traditional val-
ues of each of the attributes of the
four sample villages; these are
summed up and divided by the
grand total value. This value is
shown in percentage, which is the
required Cultural Transformation
Index.

Cultural Transformation Index = C.T.I

Sum total value of the attribute X 100
Grand total value of the attribute

The Transformation indices for
different cultural aspects show that

Cultural Transformation Index

House Type
29.75%

Education
93.50%,

Dress habit |
47.5%
‘ | B

i

Religion Marriage
13% 20.75%

Family Type
70.75%

Language
64.75%

Health sector
93.75%

Occupation
49.5%
Interaction
18.75%

Fig: 1
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higher degree of transformation
occurred in the health sector with
93.75 per cent. This change is due
to extension of medical awareness
to the interior villages in the post
independent period especially
within two decades. The develop-
ment of medical sciences has at-
tracted the people to go for mod-
ern medical treatment instead of
following 'Mongolotis' (local quack).
It may be mentioned here again
that in traditional Deori culture the
villagers always went for Mongolotis
to get cured from any disease. Now
only about 7 per cent of the people
are dependent on Mongolotis.

Secondly, there is a significant
change in education for which
Transformation Index is 93.50. Tra-
ditional education system of Deoris
is replaced by modern education
system both in the rural and ur-
ban areas.

Another major change is found
in family type (70.75%), because
most of the families are nuclear
type in character. Joint family sys-
tem is gradually decreasing even
in the rural societies. Transforma-
tion in language (64.75%) is also

Table 3: Cultural Transformation Index (Percentage of the Attributes)

Name of House | Family | Lang- | Occup | Inter- | Marr- | Reli- | Health Dress | Education
the Type Type uage | -ation | action iage | gion | sector | habit
village

Dhunaguri 8 69 99 34 17 26 3 92 35 95
Udoypur 8 50 98 34 12 22 0 92 26 91
Borbam 3 81 3 43 3 0 16 91 33 88
Dhemaji 100 83 59 87 43 35 33 100 96 100
Town

C.TIL 29.75 70.75 64.75 | 49.50 18.75 20.75 13 93.75 47.5 93.50

Source: Based on Field Survey- 2011
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noticeable because two foids
(Tengponiya and Borgoyan) forgot
their own language and are using
Assamese language as mother
tongue.

Cultural Transformation Index
for occupation is 49.50 per cent.
Because of the present populace
are engaged in diversified activi-
ties in the new ecology of their
settlements. The value of Cultural
Transformation Index for dress
habit is 47.5 per cent and marriage
is 20.75 per cent. It is found that
although the men and women gen-
erally wear traditional dresses in
the villages, they often wear mod-
ern dresses outside the village.
Only the aged group wears tradi-
tional dresses both inside and out-
side the village. Deoris living in the
urban areas don't wear traditional
dresses, except a little aged por-
tion. The transformation in occu-
pation pattern is found regarding
the number of service holders and
businessmen. The Transformation
index for occupation is 49.50 per
cent.

The conservative Deori culture
did not allow close interactions
with other ethnic groups before in-
dependence. Now this strictness is
gradually smoothing and people are
interacting with other societies, al-
though the degree of interaction
in Deori villages are still quite low
than that of the towns. The trans-
formation index for interaction is
18.75 per cent.
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Another transformation is found
in adopting views of non-Deori reli-
gion (13 per cent). The excessive
costs in the rituals and prevailing
superstitions in the religious prac-
tices of traditional religion diverted
the educated Deoris to follow non-
traditional religions within the
sphere of Hinduism. After finding
out the index value for different
attributes five classes are prepared
and categorized them to show the
degree of cultural transformation.

Table 4: Category of Cultural Transformation

Transformation Cultural Attributes
Index
Below 20
20-40
40-60
60-80
Above 80

Religion

House type, Marriage, Interaction
Occupation, Dress habits
Language, Family type

Health sector, Education

Source: Based on Field Survey- 2011

Cultural Transformation index
for each of the sample villages is
also found out by the same proce-
dure mentioned above. The values
are-

Table 4: Cultural Transformation
Index forthe Sample Villages

Name of the Villages Transformation
Values (%)

Dhunaguri 34.81
(Inhabited by Borgoyans)
Udoypur 31.09
(Inhabited by
Tengaponiyas)
Borbam 24.81
Inhabited by Dibongiyas)
Dhemaji Town 57.82
(Inhabited by all the three
groups)

Source: Based on Field Survey- 2011

The Cultural Transformation In-
dex for Dhunaguri, Udoypur and
Borbam village (Borgoyan, Tengaponiya
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and Dibongiya foid respectively) are
34.81 percent, 31.09 percent and 24.81
percent respectively. The important
character of the cultural transforma-
tion among the foids of Deoris is below
S0 percent. The highest degree of
transformation is found among
Borgoyans in Dhunaguri village (34.81
percent). Lowest transformation is
found in Borbam village inhabited
by Dibongiyas (24.81%). On the
other hand 57.82% percent cul-
tural transformation is found
among the Deori families in
Dhemaji town.

Percentages of Cultural Transformation of
the Sample Sites

Figure: 2

After the study, transformation
is seen in every attributes (dress
habit, family types, language, house
types, occupation etc. etc.) of Deori
culture. Now, Deori culture means
a little amount of work culture in
the form of tradition only. So it es-
tablished that Deori culture is
changed significantly and all those
'Forbidden' works in the past now
become suitable works for Deoris. As
a result of the rapid change within
a short period, "Deughar”, the edu-
cational center of Deori culture, and
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the priests (Pujari), both have lost
the previous characteristics, which
were found prior to 1950. Now the
Deori culture is about extinct, it is
preserved only as a traditional man-
ner among them. The Than or
Deughar and priests or pujaris are
now only the representative tradi-
tion of Deori culture and nothing
more than that and their influence
on Deori society is also negligible.
There is an evidence of conversion
of religion among Deoris that one
family has given up their traditional
religion and converted to Christian.
India is a democratic country, that
is why Deoris also have to partici-
pate in political issues and joined
in different regional and national
political parties and some of them
are active members of these parties.
Lately Deoris become conscious
about their ethnic identity and 'Au-
tonomous Council' in Deori habitat
areas is formed by the Government
of Assam after considering their de-
mand for it.

In spite of the influence of vari-
ous religious views and cults in Deori
society the trend towards traditional
beliefs is still found prominent
amongst them and that is why a
lower degree of transformation (13%
only) regarding religion is found in
the research study. Due to conser-
vatism in respect of their religious
beliefs, strong and deep reverence
to the religious practices of its
masses, the Deoris carry out those
practices especially in the villages.
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As the worshippers of Sakti cult,
sacrifice of animal forms, viz., buf-
faloes, goats, ducks, pigeons and
fowls, is offered in the name of dei-
ties.

Although Deoris are simple liv-
ing and are adapted to their sur-
rounding ecology; they are now seek-
ing upliftment of their society by
demanding autonomous council for
them and consequently it is already
declared and formed by the Assam
government.

Transformation or any kind of
change in traditional culture of eth-
nic groups is a natural process in
course of time; every society always
welcome reforms in the supersti-
tions of the age-old traditions with-
out harming the own identity. It is
necessary to adopt modern views
and give up evils from the societies.
But while doing such type of reforms
one should never forget to preserve
own culture in an appropriate man-
ner.

The study reveals that socio-cul-
tural life of Deoris are changed in a
considerable way as a result of mi-
gration and resultant interaction
and assimilation with non-Deori so-
cieties in different districts of
Assam.

The degree of cultural transfor-
mation of various aspects has been
found out and it shows that greater
is the loss of cultural identity,
greater is the socio-cultural trans-
formation. The proposed hypothesis
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for the present research is found to
be true.
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Electoral Geography of Mizoram and Achievements of Political

Parties : A Geographical Analysis
H. Lalchamreia
Rintluanga Pachuau

Abstract : Electoral geography is the analysis of the methods, behavior, and
results of elections in the context of geographic space and using geographical
techniques. In any democratic country, the desire of the citizen is always re-
flected in choosing their political leaders as the famous quote says “People are
the roots the state is the fruit. If the roots are sweet the fruits are bound to be
sweet”. Mizoram is the 23 state among the Indian union with 6,53,208 total
electorates in 2012 general election. Within a span of fifty years, the Mizos
experienced a regime of sovereign village and colonial rules. The people exer-
cise their franchise since the time of District Council administration. This article
examines the relationship of achievement made by political parties and social
issue of the state from geographical perspective based on various electoral data.
Electoral maps and spatial distribution of various ethnic group of population is
presented for a visual correlation, which yield a meaningful and interesting
result.

Introduction: fects political decisions and geo-
graphical structure of the election
system affects electoral results.
The purpose of this analysis is to
identify and understand driving
factors and the electoral charac-
teristics of territories in a broad

Election is an integral part of
democratic system in a democratic
country. The desire of the citizen
is always reflected in choosing
their political leaders which deter-

mine the destination of any demo-
cratic country. Influence of vari-
ous political parties can be seen
in the voting behavior of the citi-
zens. Electoral Geography is the
analysis of the methods, behavior,
and results of elections in the con-
text of geographic space and using
geographical techniques. Specifi-
cally, it is an examination of the
dual interaction whereby geo-
graphical traits of a territory af-

and integrative manner (Agnew,
1996).

Electoral geography is a part of
political geography. It is the geo-
graphical study of political space
in democratic states, where the
citizens have the right to chose
their political leaders freely and
fair. Electoral geography is there-
fore a special study of electoral pro-
cesses and districts to map elec-

H. Lalchamreia is a Research Scholar in the Department of Geography & RM,
Mizoram University
Dr. Rintluanga Pachuau is an Associate Professor & Head in the Department of Geography
&RM, Mizoram University
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tion results and then to test the
results for the causes. Electoral ge-
ography as the study of election
districts /constituencies and the
voting behavior in them has been
of interest to politicians, political
scientists, geographers and others
since the rise of democracies in
place of other forms of government
in the last several centuries. The
voting behavior and pattern of par-
ticular district/constituencies al-
ways reflect a strong relationship
of political parties and socio-cul-
tural conditions of the citizens.

The political and economic de-
velopment of any country is largely
depends on its election and are to
be treated as an integral part of
the development process. But in
developed and developing coun-
tries, the elections are often one
of the means through which the
political elites legitimize their
dominance (Sinha & Ray, 2006). In
fact, election is a great human
story; it is like a mirror in which
the citizens see their images,
wants and aspirations. Almost ev-
ery aspect of public life comes out
into the open howsoever good or
ugly it might be. Voting behavior
varies from place to place which in
turn generates differences in the
mapped results. Thus, the task of
political geographers is to explain
or account for the causes behind
variation of the voting decisions
over time and space. The elections
in a democratic country reveal
many issues at national and local
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level. Different sections of the elec-
torates in different areas/regions
look upon and react to them by reg-
istering their votes.

Mizoram, known as Lushai hill
was occupied by the Mizos and
other small tribal groups. The Mizos
migrated from Shinlung (Chhinlung)
near Yalong River in Sichuan Prov-
ince of China (Rema, 2012) to their
present habitation. The history of
political administration in Mizoram
officially begins from 1890, when
the territory then known as Lushai
Hills or Mizo Hills was divided be-
tween Assam and Bengal during
the British rule (Pachuau, 2009).
Within a span of fifty years, the
Mizos experienced a regime of sov-
ereign village and colonial rule.
Only the latter may be termed as
a form of a state in the sense of an
organized political system. The
emergence of Christianity bring
about the first and only dimensions
in which people exercised a choice
in their leader by selecting church
elders through a process of secret
ballot (Singh, 1996). Later, the
people exercised their franchise for
the first time in a political process
on 4% January, 1952 at the time of
District Council Administration
(Lal Nithanga, 2006).

Study Area:

Mizoram lies between 21° 56°N
- 24° 31'N latitudes and 92° 16'E -
93° 26°E longitudes having an in-
ternational boundary of about 585
kilometres with Bangladesh in the
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west and Myanmar in the east and
south, its location is of strategic
geopolitical significance. The total
area of the state constitutes only
0.64 per cent of the total area of
India. The tropic of cancer, i.e.,
23°30’ N latitude cuts across the
region in Aizawl district at the
sounthern periphery of Aizawl
traversing places like Champhai,
Chhawrtui, Darlung and
Phuldungsei etc. (Pachuau, 2009).
This imaginary line divides the re-
gion into two almost equal parts.
Mizoram is bounded on the north
by Cachar district of Assam
and the state of Manipur; on
the east and south by Chin Hills
of Myanmar; on the west by
Chitagong Hill tracts of Bangladesh
and the state of Tripura. Mizoram
has a total geographical area of
21,087 square kilometers with a
total population of 1,091,014 in
2011 census. Its maximum dimen-
sions - north to south is 285
Kilometres, and east to west is 115
kilometres. The state was divided
into 40 assembly constituencies. It
has two members representatives
in the parliament, one in Lok Sabka
and another one in Rajya Sabha
respectively.

Methods and Data :

The recent and continuing de-
bate among the general public,
NGO's in the state of Mizoram and
the Members of Legislative Party
belonging to various political par-
ties in the state legislative assem-
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bly on the issue of certain social
groups in the state prompted the
studies of geographical perspectives
of voting behavior, pattern and
achievement made by political par-
ties in Mizoram. The study is purely
for the purpose of an academic ex-
ercise and the findings do not af-
filiate to any political party.

The study of various facts of
elections through proper adoption
and application of scientific means
is always vital for the analysis of
these kinds of problems in a mean-
ingful and purposeful manner. The
traditional approach of using elec-
toral maps and data will be used
for analysis. The approach to the
problem consisted of using the car-
tographic technique of overlaying
maps of election results over those
of certain selected socio-economic
variables considered by the re-
searcher to exercise significant
influence in the voting preferences
of the electorate. Electoral con-
stituency maps will be prepared us-
ing Golden Software Surfer. Ver.
9.0 based on various electoral data
from Union territory to latest gen-
eral election (2008) in the state.
Maps will be placed together (in-
stead of overlaying) for comparison
and visual correlation. Use of this
approach may often yield very valu-
able insights and provide clue to
useful hypotheses even for further
research. Data on various election
results were collected from Direc-
torate of Election, Aizawl, Mizoram,
published books and website. Map
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of latest constituencies were ob-
tained from Mizoram Remote Sens-
ing Application Centre (MIRSAC).
Constituency map for Union terri-
tory and states were also obtained
from the website of maps of
india.com.

Discussion:

Mizoram, the 23" state of the
Indian union comprises of eight (8)
districts viz. Aizawl district, Lunglei
district, Champhai district, Kolasib
district, Mamit district, Saiha dis-
trict, Lawngtlai district and
Serchhip district. There are thirty
(30) legislative assembly constitu-
encies during Union Territory.
Later, ten (10) more Assembly leg-
islative constituencies were cre-
ated when Mizoram was granted
statehood in 1987. Mizoram has an
electorate of 6,53,208 according to
the electoral roll 2012 published
by the state election department
which constitute ninety-six per
cent (96%) of the total state popu-
lation and there were more female
voters than their male counterparts
at 3,31,664, while the male voters
numbered 3,21,544. The increase
from the 2011 electoral rolls to
2012 was 12,454 voters. Tuichawng
assembly seat in Lawngtlai district
has the largest number of voters
at 25,198 while Thorang constitu-
ency in Lunglei district has the
least electorate with 12,039. The
sex ratio in the electoral roll was
1031 female in every 1,000 male
while according to Census 2011 the
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sex ratio was 975. Ever since
Mizoram attained Union territory
status in 1972, ten (10) general
elections have been held so far.

The first general election to the
Mizoram legislative Assembly was
held in 1972, the Mizo Union (MU)
won the election. The second gen-
eral election was held in 1978, the
People's Conference party (PC) won
the election. The third general
election held in 1979 was again
won by People's Conference party.
The fourth general election was
won by Indian National Congress
(INC) in 1984. The peace agreement
between the Mizo National Front
(MNF) and Government of India in
1986 makes way for coalition gov-
ernment formed by MNF and INC
in 1986. After fourteen (14) years
of Union territory status, Mizoram
was declared the 237 state of the
Indian Union in 1987. The first
Mizoram state Legislative Assem-
bly was held in in 1987 with a to-
tal number of fourty seats. The Mizo
National Front won the election.
The sixth general election was won
by Congress (I) in 1989. The sev-
enth general election was again,
won by Congress (I) in 1993. The
eight general election held in 1998
leads to formation of the coalition
ministry between the MNF and
MPC. In 2003 general election, MNF
won the election. The 2008 gen-
eral election witness the comeback
of INC and formed the ministry till
date.
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(1998)

(1972) (1979) (1984)
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Fig. 1. Map of Achievement of various Political parties is general elections

(1989)

(2008)
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Analysis:

The overall analysis of election re-
sults achieved by different political
parties and the voting behavior and
pattern is in the context of space con-

cept, who and where, following
Pachuau, Rintluanga (2009) for spatial
distribution of (tribal) population (elec-
torates), a map of visual correlation will
be presented as follow :
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The electorates in Mizoram are
largely dominated by tribal popula-
tion with other negligible commu-
nity. The major tribal groups are
Mizo, Hmar, Paite, Pawi, Lakher,
Chakma and Riang. The Mizos are
found occupying the central higher
elevation of the states; Hmar com-
munity dominated the northern
most part of the state maintaining
their own dialects and continues to
fight for their own autonomy. A
small pocket of north eastern por-
tion is occupied by the Paite com-
munity while Pawi and Lakher domi-
nate the southernmost part of the
state having their own autonomy.
The Riang and Chakma communi-
ties are found scattered in the west-
ern flank of the state, the Riangs in
the north and chakmas in the
south. The Chakmas also have their
own autonomy while the Riang com-
munity is far from having their own
autonomy and are yet in political
turmoil for the moment and refu-
gee status. Thus, it can be said from
the geographer's perspective that
the Mizos are largely dominating the
core areas while the remaining com-
munities are found scattered in the
periphery. The areas of periphery are
yet backward than the core areas
in terms of socio economic develop-
ment. They are striving for their
place in power structure in the
mainstream politics of the state.

The analysis of election results
reveals that the Indian National
Congress won more general elec-
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tions than any other political party
in Mizoram, the Mizo National Front
party came second and the People's
Conference party stood in the third
place, the Mizo Union in fourth and
won the first Union territory gen-
eral election. The other political
party never won and took majority
seats in any general elections. The
Indian National Congress (INC),
Mizo Nation Front (MNF), and
Mizoram People's Conference (MPC)
were always the three major con-
tenders fighting for victory in ev-
ery general election. If one makes
a closer observation, the Indian
National Congress, even when they
lost the election, are the most
elected political party in the periph-
ery especially in the western flank,
while People's Conference party
and Mizo National Front are pre-
ferred most by the electorates in
the core areas. The Congress party
is also found elected intermittently
in the core areas. The INC is a na-
tional party having a strong link
with the central administration.
The issues of minority community
are always their agenda at the na-
tional and local context. This may
be the reason for having a strong-
hold and faithful electorates
among the minority communities
in the periphery. On the contrary,
the MNF and P.C are the regional
parties formed with a strong re-
gional feeling and nationalistic
movement. This may be the ratio-
nale for having highly concentrated
electorates in the core areas.
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Drainage Basin Morphometry and Tectonic Implications of
Tuikum Watershed, Mizoram
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Abstract : Drainage basin morphometry as a quantitative approach provides
considerable information about surface topographic conditions and sub-sur-
face geological structures. The Tuikum watershed in Serchhip district spreads
over an area of about 280 sq. km as a part of Tuichang river basin. The Tuikum
main stream is a 6th order with a total of 1968 streams in all orders. The
computed significant drainage parameters such as drainage density, bifurca-
tion ratio and the tectonic indices like elongation ratio, asymmetry factor and
hypsometric integral reveal the tectonic history of the area by uplift and tilting.

Keywords: Drainage basin morphometry, tectonic indices, Tuikum watershed

Introduction :

Basin morphometry is tool for
the measurement and analysis of
the geometrical properties of the
terrain. This can be achieved
through various basic, derived and
shape parameters of drainage ba-
sins. The calculated drainage ba-
sin parameters provide substantial
information about the surface to-
pographic conditions, subsurface
lithological structures, erosion sta-
tus, variations in slope and causes
for diverse drainage patterns in a
region. The development and man-
agement of land and water re-
sources based on watershed ap-
proach on sustainable basis are
very useful.

As drainage basin morphometry
provides geomorphic characteris-
tics of a terrain along with all other

parameters, it is useful to delin-
eate ground water potential zones
and recharge conditions of an area.
Similarly, drainage basin mor-
phometry is a powerful tool to un-
derstand the ongoing tectonic ac-
tivity. Geomorphic indices have
been proved to be as basic recon-
naissance tools to identify areas
experiencing rapid tectonic defor-
mation (Bull and McFadden, 1977).
The tectonic indices like elonga-
tion ratio, asymmetry factor and
hypsometric integral also provide
useful information for understand-
ing the landscape evolution.

The present study is an attempt
to understand the terrain condi-
tions of Tuikum watershed along
with the ongoing tectonic activity
using various basic, derived and
shape factors.

Fuzal Ahmed is a Research Scholar in the Department of Geology, Mizoram University
Dr. K. Srinivasa Rao is an Assistant Professor in the Department of Geology, Mizoram University
Dr. Ch. Udaya Bhaskara Rao is an Assistant Professor in the Department of Geography &
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Study area :

The Tuikum watershed which
falls in the eastern part of
Serchhip district in Mizoram has
been selected for the detailed
study of morphometric aspects and
reconstruction of tectonic activity.
The study area extends between
92051' - 93°0' east longitudes and
23°15' - 23°33' north latitudes cov-
ering an area of about 280 km? falls
in the parts of Survey of India
toposheets of 84A/14 and 84A/15
(Fig.1). The Tuikum watershed is
elongated and stretched over a
length 34 km in north - south di-
rection and situated between Mat
and Tuichang river basins. The
drainage of the area is character-
ized by trellis to sub-parallel and
dendritic patterns. The maximum
elevation in the study area is 1890
m and the lowest is 420 m above
mean sea level. As a whole the ter-
rain is inclined towards south. The
river Tuikum originates near
Tawizo village at an elevation of
about 1680 m above msl and flows
towards south for a distance of
46 km before joining the river
Tuichang near Keitum village at an
elevation 420 m above msl.

Geology and Geomorphology :

The Tuikum watershed flows
through the Tertiary rocks of
Surma Group. The study area con-
sists of thick sedimentary se-
quence of rocks belonging to
Bhuban Formation (Surma Group)
of Lower to Middle Miocene age.
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Fig. 1: Location map of the study area

The rock types in the study area
are sandstone, shale and silt-
stones. The geomorphology of the
study area is highly influenced by
the lithology and structure of the
underlying geological formations.
The topographic features in the
study area are occupied by a se-
ries of linear ridges, steep slopes
and deep valleys. The average el-
evation of the terrain is about 950
m above msl and the hills are
trending in almost N-S in parallel
series. The drainage map of the
Tuikum watershed is shown in Fig.
2.
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Stream Order

Fig. 2: Drainage map of the Tuikum watershed
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Methodology :

The drainage network of the wa-
tershed has been delineated from
Survey of India toposheets on
1:50000. The whole watershed was
digitized with the help of ArcGIS
9.1. Stream ordering has been
done according to method proposed
by Strahler (1964). The basin area,
number of streams in various or-
ders and total length of each order
was calculated using ArcGIS soft-
ware tools. Different morphomet-
ric and tectonic parameters of the
study area were calculated by us-
ing standard formulae initiated by
Horton (1932 & 1945), Strahler
(1956 & 1964), Schumm (1956),
Bull and McFadden (1977) and Cox
(1994).

Results :

The morphometric parameters
were analyzed and divided into
three categories such as basic pa-
rameters, derived parameters and
shape parameters, which provide
information of different watershed
characteristics.

Basic parameters :

The basic parameters such as
area, perimeter, basin length,
stream order, stream number, mean
stream length, maximum and mini-
mum elevation provide various sig-
nificant characteristics of the wa-
tershed. The total areal extent of
the watershed is about 280 sq.km
with the perimeter of 95 km. The
maximum basin length is 46 km.
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Stream order (U) :

The designation of stream or-
ders is the first step in drainage
analysis and is based on ranking
of streams. In the present study,
ranking of streams has been car-
ried out based on the method pro-
posed by Strahler (1964). Accord-
ing to Horton (1932), the basic pa-
rameters like stream number and
stream length show geometric re-
lationship with stream order. It is
observed that there is a decrease
in stream frequency as the stream
order increases. The Tuikum river
is a 6™ order basin. There are 1968
streams spread over an area of
about 280 km? (Table 1).

Table 1: Parameters of Tuikum drainage

No. of
streams

Mean
bifurcation
ratio

Bifurcation
ratio

Mean stream

length (km)

1556 798.50 0.51 4.78
i 325 187.20 0.57 4.77
d 68 72.50 1.06 4.85
4th 14 33.24 2.37 3.50 4.38
5th 4
6th 1
Total 1968

Stream
length (km)

Stream
order

27.12 6.78 4.00
28.04 28.04 -
1146.60 s

Stream number (Nu) :

The number of stream seg-
ments in each order is known as
stream number. Horton (1945) gave
the law of stream numbers which
states that the number of stream
segments of successively lower or-
ders in a given basin tends to form
a geometric series beginning with
the single segment of the highest
order and increasing according to
constant bifurcation ratio. The
number of streams of each order
and the total number of streams
were computed (Table 1).
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Mean stream length (Lms) :

According to Strahler (1964),
the mean stream length is a char-
acteristic property related to the
drainage network and its associ-
ated surfaces. The mean stream
length has been calculated by di-
viding the total stream length of
order (Lu) and number of stream
segments of order (Nu) i.e. Lms =
Lu/ Nu, where Lms = mean stream
length, Lu = total stream length of
order 'u' and Nu = total no. of
stream segments of order u'. It is
noted from Table 1 that Lms varies
from 0.51 to 28.04 and in general
the mean stream length increases
with increasing stream order.

Derived parameters :

Derived parameters are gener-
ated from basic parameters such
as, bifurcation ratio, drainage den-
sity, stream frequency, drainage
texture, relief ratio and rugged-
ness number.

Bifurcation ratio (Rb) :

The term bifurcation ratio may
be defined as the ratio of the num-
ber of the stream segments of given
order to the number of segments
of the next higher order (Schumm,
1956). The values are highly vari-
able from one order to the next or-
der. It is computed by using the
formula Rb = Nu / Nu+1l where,
Nu is the total number of stream
segments of order u and Nu+1 is
the number of streams of the next
higher order. The variation in the

55

Rb is dependent upon the lithol-
ogy, climate and geological varia-
tions in a drainage basin. High
value of Rb indicates strong struc-
tural control in the drainage pat-
tern whereas lower Rb values are
the characteristics of structurally
less disturbed watersheds without
any distortion in drainage pattern
(Vittala et. al., 2004; Nag, 1998).
In the present study, Rb values
ranges from 3.50 to 4.85 (Table 1)
with mean Rb value of 4.38 which
indicates the high structural con-
trol over the area for drainage de-
velopment.

Drainage density (Dd) :

It is defined as the ratio of the
total stream length of all orders
within a basin to the area of the
basin (Horton, 1932), indicates the
closeness of spacing of the streams
and texture of the basin. It is af-
fected by factors such as resistance
to weathering, permeability of rock
formation, climate and vegetation
etc. It is calculated by using the
formula Dd = Lu / A, where Dd is
the drainage density, Lu is the to-
tal length of all streams and A is
the basin area. Low drainage den-
sity occurs in the regions of high
resistant and permeable sub soil
materials with dense vegetation
cover and low relief whereas high
drainage density is the character-
istic feature of weak impermeable
subsurface materials with sparse
vegetation and high relief (Sreedevi
et. al., 2005). The study area ex-
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hibits high drainage density of 4.09
km/ km?. It indicates that the re-
gion is composed of impermeable
subsurface materials and repre-
sented by high relief.

Stream frequency (Fs) :

It is total number of stream seg-
ments of all orders per unit area
(Horton, 1932). The stream fre-
quency is dependent more or less
on the rainfall and the tempera-
ture of the region. Stream fre-
quency has been computed by us-
ing the formula Fs = Nu / A, where
Fs stands for stream frequency, Nu
is total number of streams of all
orders and A denotes basin area.
The computed value of Fs for the
Tuikum watershed is 7.02 streams/
km?, which means that seven
streams developed in an area of one
km?in the watershed. In this wa-
tershed high value of Fs is the in-
dicative of high relief and low in-
filtration capacity of the bedrock
pointing towards the increase in
stream population with respect to
increase in drainage density.

Drainage texture ratio (Rt) :

Drainage texture ratio is one of
the important concepts of geomor-
phology which means the relative
spacing of drainage lines. Drain-
age lines are numerous over im-
permeable areas than permeable
areas. According to Horton (1945),
drainage texture ratio is the total
numbers of stream segments of all
orders per perimeter of that area
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i.e., Rt = Nu / P, where Rt = Drain-
age texture ratio, Nu = Total no. of
streams of all orders and P = Ba-
sin perimeter. The calculated
drainage texture ratio value of
Tuikum watershed is 20.71/km
which clearly depicts very fine
drainage texture in the area.

Relief ratio (Rr) :

Relief ratio is a dimensionless
parameter which is defined as the
ratio between relative relief and
maximum basin length (Schumm,
1963) and is directly proportional
to the surface run-off and an indi-
cator of the intensity of erosional
processes. It is calculated by us-
ing the formula Rr = R/Lb, where
Rr = Relief ratio, R = Relative re-
lief and Lb= maximum basin length.
Relative relief is the elevation dif-
ference between the maximum and
minimum point of the watershed.
The computed relief ratio of
Tuikum watershed is 0.04, which
indicates that the watershed has
low to medium surface run-off,
strong relief and steep slope.

Ruggedness number (Rn) :

An extreme high value of rug-
gedness number occurs when
drainage density and basin relief
are high and slope is not only steep
but long as well (Strahler, 1956).
It is calculated as the product of
relative relief (R) and drainage
density (Dd). The ruggedness num-
ber value of the watershed is 6.01,
which is a very high value indicat-
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ing both basin relief and drainage
density are high.

Shape parameters :

Shape parameters include ba-
sin shape, circularity index and
compactness coefficient which in-
dicate certain properties related to
shape of the watershed.

Basin shape (Bs) :

Basin shape or shape factor is
ratio of the square of basin length
(Lb) to the area (A) of the basin
(Horton, 1945) and is in inverse
proportion with form factor i.e., Bs
= Lb?/A. High value of basin shape
indicates weaker flood discharge
periods whereas low value of wa-
tershed is for sharply peaked flood
discharge (Javed et. al., 2009). In
the present study, the high value
of Bs is 4.12 which clearly indi-
cate that the watershed has
weaker flood discharge periods.

Circularity index (Rc) :

It is ratio of the area of the ba-
sin to the area of a circle having
the same circumference as the pe-
rimeter of the basin (Miller, 1953).
The circularity index is calculated
by using the formula Rc=4n A /P2,
where Rc is circularity index, A and
P are basin area and perimeter re-
spectively. It is influenced by the
length and frequency of streams,
geological structures, land use/
land cover, climate, relief, slope
and drainage pattern of the basin
(Javed et.al., 2009). In the present
study, the Rc value is 0.38 indi-
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cates the elongated shape of the
watershed.

Compactness coefficient (Cc) :

Compactness coefficient is de-
fined as the ratio of watershed pe-
rimeter to the circumference of a
circle to the same area of the wa-
tershed (Horton, 1945). It is com-
puted by using the equation Cc =
0.282 P/A%5, where Cc is compact-
ness coefficient, P and A are wa-
tershed perimeter and area respec-
tively. The compactness coefficient
(Cc) is indirectly related to the
elongation ratio of the basin. Lower
values of this parameter indicate
more elongation and higher values
indicate less elongation of the ba-
sin. The compactness coefficient
value is computed to be 1.60, which
is low indicating more elongation
of the watershed.

Tectonic indices :

Tectonic indices such as basin
elongation ratio, asymmetry factor
and hypsometric integral of the
Tuikum watershed have been es-
timated.

Elongation ratio (Re) :

It is defined as the ratio of the
basin area (A) to the maximum ba-
sin length (Lb), i.e. Re=2vAvn) /1b
(Bull and McFadden 1977). As
stated by Molin et.al. (2004) elon-
gated basin shapes are associated
with high local relief and steep val-
ley slopes. The elongation ratio
value of Tuikum watershed is 0.55
which falls in the range of 0.50 -
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0.75 indicates tectonically slightly
active according to Bull and
McFadden (1977).

Asymmetry factor (AF) :

The asymmetry factor is defined
as the right hand side area of drain-
age looking downstream (Ar) to the
total area of the drainage basin (At)
and it is computed by using Cox
(1994) formula as AF = 100 (Ar/At).
If the AF value more or less than
S50 suggest tectonic tilt and AF
equal to 50 suggests stable setting
environment (Cox, 1994). The com-
puted AF value for Tuikum water-
shed is 31 suggesting tectonic tilt
due to structural control by uplift-
ing or tilting imposes the asymme-
try of the area.

Hypsometric integral (Hi) :

Hypsometric integral is a signifi-
cant tool for differentiating areas
of tectonically active from inactive
areas (Keller and Pinter, 1996). It
is proposed by Bull and McFadden
(1977) as Hi = (Em - Emin) / (Emax
- Emin) where, Em is mean eleva-
tion, Emin and Emax are minimum
and maximum elevations of the
drainage basin. High values of hyp-
sometric integral indicate that
most of the topography is high rela-
tive to the mean, such as smooth
upland surface cut by deeply incised
streams whereas intermediate to
low values of the integral are asso-
ciated with more evenly dissected
drainage basin (Keller and Pinter,
1996). The hypsometric integral
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value of Tuikum watershed is 0.36,
which indicates that the Tuikum
drainage basin more evenly dis-
sected.

Conclusions :

Drainage basin morphometry is
one of the significant tools to un-
derstand terrain conditions as well
as the ongoing tectonic activity. The
computed values of basic, derived
and shape parameters along with
tectonic indices have revealed cer-
tain tectonic inferences. The high
drainage texture and drainage
density values indicate very fine
drainage texture and impermeable
nature of the terrain with high re-
lief. Similarly, the high bifurcation
ratio value 4.38 suggests high
structural control over the area.
The high ruggedness value 6.01
reveals both basin relief and drain-
age density are high. The circu-
larity ratio and the compactness
coefficient values indicate the elon-
gated shape of the watershed due
to faulting. The tectonic indices
like elongation ratio and asymme-
try factor suggest that the area is
tectonically slightly active by titling
of the basin due to uplift.
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Status and Conservation of Threatened Biota in Nameri Na-
tional Park of Assam

Niranjan Das

Abstract : Assam, comprising Eastern Himalayas is one of the Mega bio-
diversity hot spots of the world. It also forms part of two endemic bird areas,
viz. Eastern Himalaya and Assam plains. Nameri National Park is a part of the
North Bank Landscape (NBL-WWF) and is also a part of Eastern Himalayan
Bio-diversity Hotspot. It is rich in endemic biota of the world.

The study region covers Nameri National Parks of Assam located in
26°50°48”N to 27°03°43”N Latitudes and 92°39°E to 92°59’E Longitudes couv-
ering an area of 200 km? in the northern bank of river Brahmaputra, in Sonitpur
district of Assam. Nameri is covered by tropical evergreen, semi-evergreen,
moist deciduous forests with cane and bamboo brakes and narrow stripes of
open grassland along rivers. Grassland comprises of less than 10 per cent of
the total area of the park while the semi-evergreen and moist deciduous spe-
cies dominate the area. The park is enriched with threatened plants and ani-
mal species under International Union for Conservation of Nature (IUCN) Red
List categories.

Through the paper the author tries to emphasize the status of the parks
resources as well as conservation of threatened biota through ecotourism on
the basis of assessment of resources of Nameri National Park.

Key Words: Landscape, Biodiversity hotspot, Ecotourism, Threatened Biota,
Community and Conservation Measures

Introduction :

Biota is the total collection of
organisms of a geographic region
of a time period, from local geo-
graphic scales and immediate tem-
poral scales all the way up to whole-
planet (Collar, et. al., 1994). Threat-
ened species are any species (in-
cluding animals, plants, fungi, etc.)
which are vulnerable to extinction
in the near future (Myers, 1988).
International Union for Conserva-
tion of Nature (IUCN) is the fore-
most authority on threatened spe-

cies, and treats threatened species
not as a single category, but as a
group of three categories: vulner-
able, endangered, and critically
endangered, depending on the de-
gree to which they are threatened.
Species that are threatened are
sometimes characterised by the
population dynamics measure of
critical dispensation, a mathemati-
cal measure of biomass related to
population growth rate (Myers, 1988).
This quantitative metric is one
method of evaluating the degree of

Dr. Niranjan Das is a District Project Officer, Assam State Disaster Management Authority,
Nagaon
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endangerment. Less-than-threat-
ened categories are Near Threat-
ened, Least Concern, and the no
longer assigned category of conser-
vation dependent (Myers, 1991).
Species which have not been evalu-
ated (NE), or do not have sufficient
data (Data Deficient) are also not
considered 'Threatened' by the
IUCN.

Study Area :

Nameri National Park (Latitude
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26950’ 48” to 27°03’ 43” North and
Longitude 92°39°00” to 92959’ 00”
East) covers an area of 200 sq km
in the foothills of the eastern
Himalayas in Assam. It is contigu-
ous with Pakhui Wildlife Sanctu-
ary in Arunachal Pradesh and var-
ies from 79 meters to over 1,500
meters from Above Sea Level. The
area is criss-crossed by the river
Jia-Bhorelli and its tributaries
namely Diji, Dinai, Doigurung,
Nameri, Dikorai, Khari etc. The

MORTH EAST
IND1A,

LOCATIONAL MAP OF
THE NAMERI NATIONAL PARK

ASSAM

NAMERI MATIOMNAL PARK

Fig-01: Location Map of Nameri National Park
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subtropical monsoon climate of the
region is characterised by heavy
rainfall with an annual average of
3,500mm (IMD Station, Phuilbari
Tea Estate-2007). The predomi-
nance of the southwest monsoon
in this region causes precipitation
to be highly seasonal (Barthakur,
1986). The average temperature in
the area varies from a low of 5°C
in winter to a high of 37°C in sum-
mer. The relative humidity is high,
and varies between 65 per cent to
90 per cent or more. Parts of the
area were declared as Nauduar
Reserve Forest (Present East
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Buffer) in 1876 and Nameri Wild-
life Sanctuary in 1985. The Nameri
National Park was formed in1998.

Terrain Condition and Vegetation
Types :

The terrain is undulating, with
lower areas at 80-100 meter along
the Jia-Bhorelli and its tributar-
ies, and higher areas at 200-220
meters in the central and north-
ern parts of the park. Soils are
characterized by sandy and sandy
loam alluvial deposits. Forest and
woodland cover the majority of the
park (94 per cent, i.e.188 sq km).
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Fig-02: Land Use/Land Cover Map of Nameri National Park
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Grasslands are found along the
banks of the Jia-Bhorelli River and
its tributaries and cover an area of
10 sq km (5 per cent). The remain-
ing 2 sq km (1 per cent) is formed
by various river beds. Nameri is
covered by Tropical Evergreen,
Semi-Evergreen and Moist Decidu-
ous forest with cane and bamboo
brakes and narrow stripes of open
grassland along rivers. Grassland
comprise of less than 10 per cent
of the total area of the park while
the Semi-Evergreen and Moist De-
ciduous species dominate the area
(Das, 2002). The vegetation of the
park is a mosaic of four major for-
est types (1) Eastern Alluvial Sec-
ondary Semi-Evergreen Forest (2)
Low Alluvial Savannah Woodland
(3) Eastern Dillenia Swamp Forest
and (4) Wet Bamboo Forest - usu-
ally found along streams or on badly
drained hollows (Champion and
Seth, 1968); with areas of cane
brakes formed by Calamus tenuis.
Orchids include Dendrobium, Cym-
bidium, Ladies Sleeper etc. tree
fern, lianas; creepers are some of
the specialties of this forest.

Results and Discussion :

Like most areas in North-East
India, Nameri has been poorly sur-
veyed for faunal species. No pub-
lished checklist of the fauna of the
park exists, although there is some
literature relating to birds and
mammals in the neighboring
Pakhui Wildlife Sanctuary of
Arunachal Pradesh (Datta et
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al.1998; Singh 1991, 1994). Field-
work has mostly done in Nameri
during all seasons from 2006 to
November 2008, although less in-
tensively prior to 2006. Bird spe-
cies from Nameri National Park
were recorded prior to the field
study by Talukdar (1999),Talukdar
and Das (1999), Dymond (2003),
Hendriks (2001), and Barua and
Sharma (1999).

Observations on Selected Avian
Species Found in Nameri National
Park, as Per IUCN-2009, Status :

The following species are of
special status, deserving more ex-
tensive discussion than the re-
maining species presented in dif-
ferent table.

i. White-Rumped Vulture (Gyps
bengalensis)-Critically Endan-
gered : Between2002 and 2003,
this species was recorded seven
times, usually involving 2-3
birds, mostly seen soaring.
There were no subsequent
records. When 10 numbers wild
elephants (Elephas maximus)
died in the buffer area of the
park due to poisoning during
July-August 2004, no vultures
were seen on the carcasses.
Their absence is noteworthy
and presumably related to the
catastrophic decline of Gyps
vultures in the Indian subcon-
tinent owing to Diclofenac poi-
soning (Bird Life International,
2004).
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ii. Slender-Billed Vulture (Gyps
tenuirostris)-Critically Endan-
gered : This species was rare,
with most records referring to

soaring birds. It was not ob-
served during 2003-2004, but
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small flocks of up to six birds
were seen 4-5 times a year dur-
ing 2006-2007, mainly between
November and March. None has
been seen since 2005, again
presumably linked to the de-

Table 01: Threatened Mammalian Species of the Nameri National Park

Name Scientific Name 2009 IUCN Status
TIGER Panthera tigris Endangered (EN)
LEOPARD Panthera pardus Endangered (EN)
CLOUDED LEOPARD Neofelis nebulosa Vulnerable (VU)
ELEPHANT Elephus maximus Endangered (EN)
INDIAN BISON (GAUR) Bos gaurus Vulnerable (VU)
WILD BOAR Sus scrofa Least Concern (LC)
SAMBAR Cervus unicolor Vulnerable (VU)

BARKING DEER

Muntiacus muntjak Least Concern (LC)

HISPID HARE

Caprolagus hispidus | Endangered (EN)

SLOW LORIS

Nycticebus coucang Vulnerable (VU)

CAPPED LANGUR

Presbuytis pileatus Threatened (TN)

INDIAN WILD DOG

Cuon alpinus, Pallas Endangered (EN)

SLOTH BEAR Ursus ursinus Vulnerable (VU)
BURMESE FERRET BADGER | Melogala personate Endangered (EN)
BINTURONG Arctictis binturong Vulnerable (VU)

Source- Data Collected During 2009-2010
Table 02: List of Globally Threatened Avian Species

Name

Scientific Name 2009 IUCN Status

WHITE-RUMPED VULTURE

Gyps bengalensis Critically Endangered (CR

SLENDER-BILLED VULTURE

Gyps tenuirostris Critically Endangered (CR

RED-HEADED VULTURE

Sarcogyps calvus

INDIAN VULTURE

)
)
Critically Endangered (CR)
)

Gyps indicus Critically Endangered (CR

WHITE-WINGED WOOD DUCK

Cairina scutulata Endangered (EN)

SPOTTED GREENSHANK

Tringa guttifer Endangered (EN)

RUFOUS-NECKED HORNBILL

Aceros nipalensis Vulnerable (VU)

PALLAS’S FISH EAGLE

Haliaeetus leucoryphus | Vulnerable (VU)

GREATER SPOTTED EAGLE

Agquila clanga Vulnerable (VU)

LESSER ADJUTANT

Leptoptilos javanicus

SUMBA BUTTONQUAIL

Turnix everetti Vulnerable (VU)

YELLOW-LEGGED PIGEON

(VU
Vulnerable (VU)

(

(

Columba pallidiceps Vulnerable (VU)

GREY HEADED WOODPECKER

Picus canus Threatened (TN)

BLACK-BELLIED TERN

Sterna acuticauda Near-Threatened (NT)

LESSER FISH EAGLE

Ichthyophaga humilis Near-Threatened (NT)

GREAT HORNBILL

Buceros bicornis Near-Threatened (NT)

GREY-HEADED FISH EAGLE

Ichthyophaga Near-Threatened (NT)

ichthyaetus

ORIENTAL DARTER

Anhinga melanogaster

Near-Threatened (NT)

BROWN FULVETTA.

Alcippe brunneicauda

Near-Threatened (NT)

Source- Data Collected During 2011
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iii.

iv.

cline of Gyps vultures.

Red Headed Vulture (Sarcogyps
calvus) - Critically Endangered
: Singles were seen soaring at
Potasali on 16% April 2006 and
feeding on a carcass along the
Khari River on 10% July in the
same year.

Indian Vulture (Gyps indicus)
- Critically Endangered : This
species is classified as Critically
Endangered because it has suf-
fered an extremely rapid popu-
lation decline as a result of
feeding on carcasses of animals
treated with the veterinary drug
Diclofenac. Between 2006 to
2007, this species was recorded
five times, usually involving 2-
3 birds, mostly seen soaring
near the south buffer area of
the park.

White-Winged Wood Duck
(Cairina scutulata) - Endan-
gered : This resident species in-
habits pools and secluded
marshes in dense forest. Al-
though no population estimate
has been made, sightings are
fairly regular and breeding oc-
curs: 11 ducklings were seen
on 17® June 2006 with two
adults. Nameri is one of the few
areas where this species has
been recorded in Assam outside
its main stronghold in the
Dibru-Saikhowa National Park,
where a population of 200 indi-
viduals is estimated (out of a

vi.

vii.Rufous-Necked
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total Indian population of 300-
350 individuals; Islam and
Rahmani 2002).

Spotted Greenshank (Tringa
guttifer) - Endangered : This
species has a very small popu-
lation that is declining. One bird
was seen in Kurua Beel (Wet-
land near Khari River) along
with a group of Spot-billed
Ducks (Anas peocilorhyncha) on
19t February 2006 early morn-
ing.

Hornbill
(Aceros nipalensis) - Vulner-
able : One bird was observed fly-
ing north along the Upper
Dikrai River in primary forest
on 18% December 2007. It was
readily identified by its tail pat-
tern (black with a white distal
half) and its silent flight. The
species has been recorded at
higher altitudes in neighboring
Pakhui Wild life Sanctuary of
Arunachal Pradesh, but it ap-
pears to be extremely rare in
Nameri National Park. The spe-
cies has disappeared from much
of its range, and currently sur-
vives at fewer than 20 locations
in India (Islam and Rahmani
2002).

viii.Pallas’s Fish Eagle (Haliaeetus

leucoryphus)-Vulnerable : This
species breeds along the banks
of the Jia-Bhorelli River. Two
traditional nest sites are
known: one at 13™ Mile area and
the other at the confluence of
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the Upper Dikrai and Jia-
Bhorelli rivers. Both sites were
still in use up to at least 2006.
Other than these two pairs, no
other birds have been seen in
the park during survey. There
are probably <150 breeding pairs
in Assam.

. Greater Spotted Eagle (Aquila

clanga) - Vulnerable : Small
numbers were seen (<10) in
winter each year between No-
vember and February in open
areas along the Jia-Bhorelli
River and its tributaries. This
species has a small population
which appears to be declining
owing to extensive habitat loss
and persistent persecution.

Lesser Adjutant (Leptoptilos
Jjavanicus)-Vulnerable : Small
numbers of this species are
resident, mainly in marshes
along the Jia-Bhorelli River. Six
nests were located on a 'Simul'
(Bombax ceiba) tree near
Bogijuli Nala in the eastern re-
gion of the park in 2006-2007.
This stork has a small popula-
tion which is rapidly declining,
in particular as a result of hunt-
ing pressure.

Sumba Buttonquail (Turnix
everetti) - Vulnerable : This
elusive grassland specialist
qualifies as Vulnerable on the
grounds that its small range
(where it is known from few lo-
cations) and single population
are likely to be declining as a

xii.Yellow -
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result of habitat degradation.
One individual was seen in the
grassland near the confluence
of Doigrung River on 13" March
2007.

Legged Pigeon
(Columba pallidiceps) - Vul-
nerable. This species has un-
dergone a considerable decline
in numbers over the last cen-
tury. A pair was seen in a
Jamuk (Syzygium fruticosum)
tree near the secondary forest
in Owbari area of the park on
15% May, 2008. Now it has a
small population, fragmented
and likely to be in decline ow-
ing to forest loss.

xiii.Grey Headed Woodpecker

(Picus canus) - Threatened :
The Grey-headed Woodpecker,
also known as the Grey-faced
Woodpecker, is a resident in
leaf forests and mixed forests.
Three birds were seen on 24t
June 2009 near the high forest
in a Bhelu (Tetrameles
nudiflora) tree bordering south-
ern edge of Pakhui Wildlife
Sanctuary of Arunachal
Pradesh.

xiv.Black-Bellied Tern (Sterna

acuticauda) - Near-Threatened
: This rare species was ob-
served at Potasali on the Jia-
Bhoreli River (two on 5% Febru-
ary, two on 2™ March 2005 and
one on 7% November 2008)
amidst groups of River Terns
(Sterna aurantia). Breeding has




xvi.Great Hornbill

not been observed in the area
and the species' seasonal sta-
tus is unclear.

xv.Lesser Fish Eagle (Ichthyophaga

humilis) - Near-Threatened:
This species is rare, and pre-
sumably resident. One was
seen soaring over primary for-
est along the Nameri River on
13t February 2008. Dymond
(1998) recorded one at Potasali
on 25%-27% November in the
same year.

(Buceros
bicornis) - Near-Threatened :
Although this species has a
large range, it occurs at low
densities and is patchily dis-
tributed. Three birds were ob-
served flying south along the
Dinai River in primary forest on
12t December 2006. Probably
they were flying from Pakhui
Wildlife Sanctuary towards high
forest of Bhelu (Tetrameles
nudiflora) tree in the park. It is
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likely to be declining moderately
rapidly throughout its range.

xvii.Grey-Headed Fish Eagle

(Ichthyophaga ichthyaetus) -
Near-Threatened : This species
is thought to be undergoing a
moderately rapid population re-
duction owing to habitat degra-
dation, pollution and over-fish-
ing. One was seen with Ruddy
Kingfisher (Halcyon coromanda)
along the bed of Jia-Bhorelli
River near Potasali camp on 17%
May 2006. Although widespread,
it is now only locally common.

xviii.Oriental Darter (Anhinga

melanogaster) - Near-Threat-
ened : This species' population
is declining rapidly owing to pol-
lution, drainage, hunting and
collection of eggs and nestlings.
A pair was seen in the Borghuli
wetland on 19* March 2008
evening with a group of Little
Cormorant (Phalacrocorax
niger).

Table 03: Important Amphibians Found in Nameri National Park

AMPHIBIANS: ORDER-Anura-Frogs-Toads

Family Scientific Name

Common Name

IUCN Status

BUFONIDAE (TRUE | Bufo melanostictus
TOADS)

Oriental Toad

Least Concern (LC)

MICROHYLIDAE
(NARROWMOUTHS)

Microhyla ornate

Ornate Narrow mouth

Least Concern (LC)

RANIDAE (TRUE Amolops formesus

Long-figured

Least Concern (LC)

FROGS) AMOLOPS | Limnonects timnochar

Asian Cricket frog

Least Concern (LC)

Occodozyga borealis

North Western Trickle Frog

Vulnarable (VU)

Rana alticola

Plain oriental stream Frog

Least Concern (LC)

RHACOPHORIDAE | Rana erythraea

Silver lined paddy frog

Least Concern (LC)

(OLD WORLD TREE | Rana taiphensis

Yellow lined paddy frog

Least Concern (LC)

FROGS) Theloderma

Pied Theloderma

Near-Threatened(NT)

Chinixalus vittatus

Golden line reed frog

Least Concern (LC)

Source- Data Collected During 2010-2011

A Sournal of GAM



xix.Brown Fulvetta (Alcippe
brunneicauda) - Near-Threat-
ened : This species is found in
subtropical or tropical moist low
land forests. It is threatened by
habitat destruction. A pair was
seen in the dry grassland area
near Nameri River on 13%
March, 2007.

Conservation Status :

The conservation of threatened
species is fundamental to the pro-
tection of natural heritage. The
conservation status of the Nameri
National Park is adequately pro-
tected along with two National
Parks in Assam i.e. (Kaziranga and
Orang National Park).
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Threatened species conserva-
tion assessment forms a compo-
nent of ecologically sustainable
development and is based on the
premise that 'significant effects' to
threatened biota at least mini-
mized, wherever possible (Das, and
Syiemlieh, 2003). To be performed
adequately, threatened species
conservation requires a range of
professional competencies, knowl-
edge and expertise. The land use/
land cover map of the park shows
the nature of land distribution,
which influences the spacious
habitations of wild animal and dis-
tribution of floral species in the
park.

In Nameri National Park, there

Table 04: List of Reptiles Found in Nameri National Park

Family

Cec Name

Scientific Name

2009 IUCN Status

AGAMIDAE- OLD WORLD

Commeon calotes

Calotes versicolor

Least Concern (LC)

ROUGH SCALED LIZARD

Montane green calotes

Crucigera jerdoni

Least Concern (LC)

Bule throated Forest lizard

Ptyctolaenus gularn

Least Concern (LC)

GEKKOMIDAE-GECKOES

Spiny-tailed House Gecko

Hemidactylus frenatus

Least Concern (LC)

Asian Flat tailed Gecko

Cosymbotus platyurus

Least Concern (LC)

Tockay

Gekko gekko

Least Concern (LC)

SCINCIDAE- SKINKS

Streamside Forest skink

Sphenomoerphus maculates

Least Concern (LC)

Large Forest skink

Sphenomorphus indicum

Least Concern (LC)

VARANIDAE- MONITOR LIZARD

Common Asian monitor

Varanus bengalensis

Least Concern (LC)

Monitor lizard

Varanus salvator

Least Concern (LC)

SNAKES (Suborder- Ophidia)

TYPHLOPIDAE- BLIND SNAKE

Commeon Blind Snake

Ramphotyphlops braminus

Least Concern (LC)

BOIDAE- PYTHONS & BOAS

Myanmarese Python

Python mohurus bivittatus

Not Evaluated (NE

Regal Python

Python raticulatus

Not Evaluated (NE

COLRIBRIDAE- COLRIBRIDS

Whip snake

Ahaetulla prasina

Red necked keelback

Rhabdophis subminiat

Not Evaluated (NE

Collared keelback

R. himalayanus

)
)
Not Evaluated (NE)
)
)

Not Evaluated (NE

Golden tree snake/ Flying
Snake

Chrysopelea omate

Not Evaluated (NE)

Common mock viper

Psammodynastes Pulverulentus

Not Evaluated (NE)

ELAPIDAEA- COBRAS, KRAITS,
CORAL SNAKES

Greater black krait

Banngarus niger

Not Evaluated (NE)

Banded karit

Banngarus fasciatus

Least Concern (LC)

Lesser black krait

Banngarus livida

Least Concern (LC)

Monocellate cobra

Naja kaouthiat

Least Concern (LC)

Indian cobra Naja naja Least Concern (LC)
King cobra Ophiophagus Hannah Least Concern (LC)
VIPERIDAE - VIPER Pit viper Trimeresurus erythrurus Least Concern (LC)

TURTLES & TORTOISE

EMYDIDAE- POND TURTLE/
BOX & WATER TURTLE

Keeled box Turtle

Pyxedia mouhoti

Endangered (EN)

Southeast Asian Leaf Turtle)

Cyclemys oldhami

Near-Threatened (NT

Assam roofed turtle

Kachuga sylhetensis

Critically Endengered (CR)

Black Turtle

Malanochelys trijnga

Near-Threatened (NT)

Indian soft shell turtle

Aspidertus gageticus

Vulnerable (VU)

Indian flap shell turtle

Lissemys punctale

Least Concern (LC)
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was no formal or any level of train-
ing, knowledge to undertake
threatened species conservation in
the past. Concerns have been
raised to protect the environment
to through awareness generation
among the resident communities
near by the park, which could pre-
vent the man-animal conflict to
avoiding any damage of the parks
resources.

Conclusions :

Human intervention was re-
stricted into the park until the year
1876 and in the same year the park
was declared as Reserved Forest.
The resources of the park was re-
main untouched up to the decla-
ration of the Nameri Wildlife Sanc-
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tuary in (1985, Area 137 sq Km.),
which was later known as Nameri
National Park in the year 1998.

Though the park is adequately
protected, severe deforestation
that has taken place for agricul-
ture and human habitation in the
buffer area has led to man-elephant
conflict which occurs frequently.
The villagers in both east and west
buffer directly depend upon the
park for their livelihood and hence
encroachment has caused threat
to biodiversity of the park. The core
area (Nameri National Park) is free
from human intervention because
the park is bounded by rivers in
three sides and Pakhui Wildlife
Sanctuary of Arunachal Pradesh

Table-05: List of Moths and Butterflies Found in Nameri National Park

Common Name Scientific Name Family
SPECTACLE SWORDTAIL Pazala mandarinus Paphus (De Niceville) PAPILIONIDAE
FIVEBAR SWORDTAIL Pathysa antiphates pompilius (Fabricius) -do-
COMMON BLUEBOTTLE Graphiun sarpedon sarpendon (Linnacus) -do-
COMMON BIRDWING Troides Helena cerebrus (Felder) -do-
REDBREAST Princeps alcmenor (Felder) -do-
COMMON MORMON Princeps Polytes romulus (Cramer) -do-
BLUE PEACOCK Parcturus arcurous (Westwood) -do-
LARGE CABBAGE WHITE Pieris brassicae repalenis (Gray) PIERIDAE
YELLOW ORANGETIP Lxias pyrene familiaris (Butler) -do-
GREAT ORANGETIP Hebomoia glaucippe (Linn) -do-

THE SMALL GRASS YELLOW | Eurema brigitta rubelloa (Wallace) -do-

ONE SPOT GRASS YELOW Eurema andersoni andersoni (Moore) -do-
DARK CERULEAN Jamides bochus (Cramer) LYCAENIDAE
ASSAM PIERROT Tarucus venosus dharata (Moore) -do-
PUNCHINELLO Zeneros fleguas indicus (Fabricius) -do-
JUNGLE GLORY Thaumantis diores (Double day) NYMPHALIDAE
NIGGER Orsotroena medus medus (Fabricius) -do-
TAWNY RAJAH Charaxes polyxena hierax (Felder) -do-
LARGE YEOMAN Cirrochroe aoris aoris (Double day) -do-
PEACOCK PANSY Precis almara almara (Linnacus) -do-
ORANGE OAKLEAF Kallima inachus inachus (Boisduval) -do-
COMMON SAILER Neptis hylas varmona (Moore) -do-
MAGPIE CROW Euploea radmanthus (Fabrieius) -do-
CHESTNUT ANGEL Odontoptihum angulata angulata (Felder) HESPERHDAE

Source- Data Collected During 2010
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forms the northern boundary.

Nameri National Park is en-
riched with mentioned biota (as per
checklist prepared during 2009-
2010) confined within a small area
and belongs to a part of global mega
eco-regions. Active involvement of
local communities as well as gov-
ernment intervention aimed at
long-term for biodiversity conser-
vation issues in the park will pre-
serve it in the near future.
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Rural Poverty: A Socio-Economic Dimension in Mizoram
James L.T. Thanga

Abstract : The concept of poverty is multi-dimensional that it covers not only
the level of income, consumption and other productive assets, but also other
socio-economic indicators of the population like housing, sources of income,
social class, etc. These indicators describe the facet of human well-beings that
are not easily captured by pure economic measures. An attempt is made in this
paper to analyze the socio-economic aspect of rural poverty in Mizoram. The
official poverty line set by Planning Commission has been adopted to examine
the poverty status of the sample families of the 66" NSS Round (2009-10).
This study found that poverty and agriculture form an inseparable aspect of
the State's economy, mass poverty incidence among the social and religious
minority groups in the State and strong interrelationship between poverty inci-

dence and educational attainment of the persons.

Introduction :

It is well known in India that
any attempt to define the concept
of poverty is conditioned by the vi-
sion of minimum requirement of
life; thereby, the generally ac-
cepted definition of poverty empha-
sizes the minimum requirement of
live in terms of daily calorie intake.
The minimum calorie requirement
converted into monetary unit has
been usually adopted as poverty
line and persons having per capita
expenditures below this poverty
line are considered as poor. Some
studies, World Bank (1989),
Thimmaiah (1983), Panda and Sahu
(2011), etc., observed that poverty
incidence is directly related to
socio-economic conditions of the
people, and suggested the concept
be widened to cover not only the
level of income, consumption and
other productive assets, but also

other socio-economic indicators of
the population like housing,
sources of income, etc. Although
monetary indicators are widely
considered as the most reliable
measures of poverty, social indica-
tors describe facet of human well-
being that are not easily captured
by pure economic measures (Uwe,
1999), and hence, it is necessary
that any study on poverty issues
must consider the socio-economic
aspect of the poor to reflect the
deprivation of the poor of basic
amenities to sustain a decent liv-
ing.

Poverty, for being a good indi-
cator of the developmental status
of the country as well as the ex-
tent of deprivation of the people of
basic necessities of live, has invited
a number of empirical studies from
the academicians, government and
other organizations on its magni-

Dr. James LT Thanga is an Assistant Professor in the Department of Economics, Mizoram
University
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tudes and dimensions. In India,
the main task of estimating pov-
erty incidence is done by the Plan-
ning Commission which revised its
methodologies from time to time by
adopting the recommendations of
the expert committee formed by it
(vide expert committee:1979, 1993
& 2009). It is worth noting here
that most of the studies in India
have focused on the methodologi-
cal issues and tried to correct the
defects of the official methodology
using the NSS consumer expendi-
ture survey data, Minhas (1971),
Bardhan (1973), Ahluwalia (1977),
Minhas, et. al (1991), Dubey and
Gangopadhyay (1998); while some
studies, Thimmaiah (1983), Uwe
(1999), Panda and Sahu (2011), have
analyzed the socio-economic as-
pects of poverty. After testing di-
verse methodologies, studies usu-
ally agreed upon the following
points: firstly, while the percent-
age of population below the poverty
line has declined significantly, the
absolute number of poor has cer-
tainly increased over the years.
Secondly, the major chunk of the
poor resides in rural areas. Among
them are two principal categories:
the small farmers and the land-
less labourers. Thirdly, the major
economic problem of the weaker
sections in rural India is not open
unemployment, but low productiv-
ity employment.

The Planning Commission on its
Press Note dated the 19% March
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2012 showed the increasing pov-
erty incidence in rural areas of
Mizoram from 16.60 per cent in
1993-94 to 23.00 per cent in 2004-
05 and 31.10 per cent in 2009-10;
while the national percentage has
decreased consistently from 50.10
percent to 42.00 percent and 33.80
percent during the same period. So,
it is necessary to examine the
causes of these reverse trends:
which may be methodological or
the inherent nature of rural
economy. With detail analysis of
the level of livings of the rural poor
in Mizoram having been hardly
found in the literature, any at-
tempt to examine the socio-eco-
nomic conditions of the rural poor
is expected to have significant im-
pact on the identification of the
main cause and the policy initia-
tives needed for its removal.

Data & Methodology :

The first step in estimating pov-
erty is to define and quantify a pov-
erty line. The 'Task Force on Pro-
jection of Minimum Needs and Ef-
fective Consumption' constituted by
the Planning Commission in 1979
defined the poverty line as per
capita consumption expenditure
level, which meets the average per
capita daily calorie requirement of
2400 kcal per capita per day in ru-
ral areas and 2100 kcal per capita
per day in urban areas along with
a minimum nonfood expenditure.
The Task Force estimated, on av-
erage, consumer expenditure of
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Rs.49.09 per capita per month
meets the calorie requirement in
rural areas, and Rs.56.64 per
capita per month in urban areas
at 1973-74 prices.

The poverty lines for later years
were estimated by updating the
1973-74 poverty lines initially by
the Wholesale Price Index (WPI).
The Planning Commission (1993),
later on, recommended the use of
Consumer Price Index for Agricul-
tural Labourers (CPIAL) to update
the rural poverty line, and simple
average of the Consumer Price In-
dex of Industrial Workers (CPIIW)
and Consumer Price Index of Ur-
ban Non-Manual Employees
(CPIUNME) to update urban poverty
line. The Expert Committee of
Planning Commission (2009), also
known as 'Tendulkar Committee’,
recommended the poverty line be
updated by the price index calcu-
lated from the household unit level
consumption data collected in vari-
ous rounds of National Sample Sur-
vey. This paper used the poverty
line for Mizoram as recommended
by the Tendulkar Committee for the
year 2009-10, which is fixed at Rs.
850.00 and Rs.939.30 for rural ar-
eas and urban areas respectively.
The un-tabulated primary data of
the 66th Round of National Sample
Survey (NSS) on Consumer Expen-
diture Survey (CES) covering the
period of 2009-10 have been ob-
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tained from the Data Centre of
NSS, Ministry of Statistic and
Programme Implementation, Gov-
ernment of India. The data of CES
so obtained from the Data Centre
have been classified and tabulated
to analyze the socio-economic con-
ditions of the poor families in ru-
ral areas of Mizoram. As it was sug-
gested by the NSS, the multiplier
generated for each sample house-
holds have been adopted as weight
while making any estimate. The
CES data of NSS forms the basis of
every official poverty estimates,
usually by Planning Commission,
in the country. Further, due to the
unavailability of data on house-
holds' income in the country, the
primary data of CES of NSS forms
the main data source for academic
research on poverty and related
issues!. The district-wise distribu-
tion of sample households for the
66" NSS Round is presented in
Table 1.

Table 1: Detail Distribution of Sample
Households in the 66t NSS Round

(2009-10)

District Rural | Urban Total
Mamit 64 32 96
Kolasib 24 64 88
Aizawl 128 480 608
Champhai 96 96 192
Serchhip 32 64 96
Lunglei 128 128 256
Lawngtlai 96 - 96
Saiha 64 32 96
Total 632 896 1528

IMost of the prominent researches on poverty and related issues, Dandekar and Rath (1971),
Bardhan (1973), Ahluwalia (1978), Minhas, et. al (1991), Deaton and Dreze (2002), Sundaram
and Tendulkar (2003), Sharma (2004), use the primary data of NSS.
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Poverty Incidence in Mizoram:
Overview :

The percentage of people living
below poverty line, defined as pov-
erty incidence, in Mizoram has
been presented in Table 2. Table 2
revealed that, during 2009-10, an
estimated 24.31 per cent of the to-
tal population of Mizoram is poor,
i.e. 33.56 per cent in rural areas
and 12.77 per cent in urban areas.
The rural poverty percentages
ranged between 3.19 per cent in
Kolasib district to 41.61 per cent
in Lawngtlai district followed by
Lunglei district (36.89 per cent);
while urban poverty ratios ranged
from 9.79 per cent in Aizawl dis-
trict, followed by 10.54 per cent in
Saiha district, to 27.66 per cent in
Serchhip district. The district-wise
poverty incidence of Mizoram shows
no clear pattern on the region-wise,
i.e. north, south, east and west.
Meanwhile, three districts namely
Aizawl, Lunglei and Lawngtlai, have
shown higher rural poverty ratios
than the national average of 33.8
per cent; while Serchhip district
has urban poverty incidence of
more than the national average of
20.9 per cent. However, by a closer
look at the rural poverty incidence
we observe, with the exception of
Aizawl district, the three Southern
districts of Lunglei, Lawngtlai and
Saiha have higher poverty ratios
than their counterpart northern
districts. It may be worth mention-
ing here that the two southern dis-
tricts of Lawngtlai and Saiha have
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been declared by the Ministry of
Rural Development as backward
region under its development
scheme of Backward Region Grant
Fund (BRGF) recently.

Table 2: Estimated Poverty Incidence
in Mizoram 2009-10: By District

(Percent)

District Rural | Urban Total
Mamit 30.44 | 17.44 23.94
Kolasib 3.19 17.89 10.54
Aizawl 39.21 9.79 24.50
Champhai 29:78 | 11.15 20.44
Serchhip 22.68 | 27.66 25.17
Lunglei 36.89 | 14.49 25.69
Lawngtlai 41.62 - 41.62
Saiha 31.47 | 10.54 21.00
Total 33.56 | 12.77 24.11

Note: No sample has been drawn from
Urban Areas of Lawngtlai District

Economic Conditions :

Table 3 presents the distribu-
tion of BPL families in rural areas
of Mizoram over four monthly per
capita consumer expenditure
(MPCE) classes. With the unavail-
ability of the required data on
households' income, the distribu-
tion of per capita consumption ex-
penditure, which is the best proxy
(alternative) of income, is taken
here as the income distribution. It
would be observed from this table
that one-third of the poor popula-
tion has a per capita income of less
than Rs.650 per month. That is
around one-third of the poor popu-
lation in rural areas of Mizoram are
in deep poverty; while another
28.31 per cent are in the range of
Rs.650-750 per month. At the same
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time, an estimated percentage of
38.68 per cent of the rural poor are
at the top income bracket of Rs.750-
850, Rs.850 being the poverty line,
so that they may be counted as tran-
sient poor. This poor population,
38.68 per cent, can be above or be-
low poverty line with a slight
changes in prices of essential items
of consumption or methodological
changes in the determination of
poverty line. This may also be
viewed as the sensitivity of poverty
to price change.
Table 3: Distribution of Rural Poor Over Four

Monthly Per Capita Consumer Expenditure
(Rs) Classes in Mizoram, 2009-10.

Cumulative
MPCE (Rs) Classes | Percent Percent
below 550 10.96 10.96
550 - 650 22.05 33.01
650 - 750 28.31 61.32
750 - 850 38.68 100
Total 100

Table 4: Distribution of Rural Poor Families in
Mizoram: by Household Types

ﬁ]; Household types Percent
1 | Self-Employed in Non-Agriculture | 1.80

2 | Agricultural Labour 1.37

3 | Other Labour 1.29

4 | Self-Emploved in Agriculture 93.10

5 | Unclassified 2.44

6 | Total 100

Table 5: Distribution of Rural Poor Families: By Major
Source of Income (by NIC-2004 Classification)

SLNo | Activities

Agriculture & Allied Activities
Manufacturing

Electricity, Water, etc

Construction

Percent

96.17
0.32
0.15
0.35
0.35
0.21
1.97
0.48
100

—

Hotel & Restaurant

Transport, etc

Public Administration, Education, etc
Unclassified Activities

Total

O ||| U (WK
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An analysis of household type,
as presented in Table 4, shows that
most of the BPL families in rural
areas are self-employed in agricul-
ture (i.e. 93.10 per cent); while
other categories are quite negli-
gible. Further, from Table 5, an
estimated percentage of 96.17 of
these families earned their liveli-
hood from agriculture and related
activities. These results led us to
the conclusion that under-develop
system of agriculture, mostly shift-
ing cultivation, is being practiced
extensively by the poor population
in rural areas of Mizoram, which
forms their main source of income,
till today. So, agriculture develop-
ment and poverty alleviation are
the two interrelated issues of the
State.

Housing & Basic Amenities :

Table 6 shows that most of the
rural poor (i.e. 98.15 per cent) are
found to live in owned house, while
the remaining 1.85 per cent lived
in hired or rented house. More
spaces in each of the villages may
have led even the poor families to
construct dwelling house, at least
thatch house. Firewood and chips,
as it is presented in Table 7, re-
mains the main sources energy for
cooking for the poor population in
rural areas of Mizoram that 92.88
per cent of them have to depend
on it for cooking; while 5.82 per
cent depend on LPG.

In respect of lighting, the ma-
jority of poor households have been
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provided with electricity. However,
considering the records of the state
government?, 81 per cent of the vil-
lages have been electrified in 2009,
it is apparent that a number of poor
families have no access to public
electric power supply. Meanwhile,
with the implementation of Rajiv
Gandhi Grameen Vidyutikaran
Yojana (RGGVY) for the electrifi-
cation of 78 un-electrified villages
in Mizoram since 2008, a provision
for free connection made by the
state government, it is expected
that there will be more access to
electric power among the poor
households in the near future. As
of now, a total number of 14425 BPL
families have been provided with
free electric connection in the
States.

Social Status :

Table 9 & 10 present the distri-
bution of rural poor over social
groups in Mizoram. The Scheduled
Tribe (ST) population constituted
the majority (i.e. 95.73 per cent) of
BPL families; while Scheduled
Caste (SC) constitutes 4.27 per
cent only. It should be noted that
the ST population constituted the
majority at more than 95 per cent
in Mizoram during the Population
Census 2001; while SC constituted
a little less than 0.5 per cent.
Meanwhile, the contribution of SC
to the total of poor population is
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Table 6: Distribution of Rural Poor Families: By
Ownership of Dwelling House

Sl.No. | Dwelling House Percent
1 Owned 98.15
2 Hired 1.85
3 Total 100

Pr.

Table 7: Distribution of Rural Poor Families: By
imary Source of Energy for Cooking

SLNo. | Cooking Materials Percent
1 Coke, Coal 1.19
2 Firewood and Chips 92.88
3 LPG 5.82
4 Kerosene 0.11
5 Total 100

Table 8: Distribution of Rural Poor Families: By
Primary Source of Energy for Lighting

S1.No Lighting Source Percent
1 Kerosene 30.15
2 Candle 6.51
3 Electricity 63.34
4 Total 100

quite embarrassing and should be
considered as the revelation of
mass poverty incidence among the
SC population in the State. At the
same time, more than 77 per cent
are Christian followed by Bud-
dhism which accounted for 20.06.
Buddhism which forms minority
religion in the state contributes
more than 20 per cent of the poor
in rural areas of Mizoram. This may
be taken to reflect the prevalence
of mass poverty among the social
and religious minorities groups in
rural areas of Mizoram.

One interesting feature of the
educational attainment of the fam-
ily head, as presented in Table 11,

2Directorate of Economics & Statistics, Statistical Abstract 2009, Government of Mizoram.
8Economic Survey, Mizoram 201 1-12, Planning & Programme Implementation, Government of
Mizoram.
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Table 9: Distribution of Rural Poor Families: By
Social Groups

SL.No Social Groups Percent
1 Scheduled Tribes 95.73
2 Scheduled Castes 4.27
3 Total 100
Table 10: Distribution of Rural Poor Families:
By Religion
Sl. No Religion Percent
1 Hinduism 2.20
2 Christianity 77.74
3 Buddhism 20.06
4 Total 100

Table 11: Distribution of Rural Poor Families:
By Educational Status of Household Head

Sl.No Percent
1 Illiterate 7.17
Literate Without Formal
2 Schooling 0.61
3 Others 2.57
4 Below Primary 16.95
5 Primary 47.59
6 Middle 24.11
7 High School 0.22
8 Higher Secondary 0.30
9 Graduate 0.33
10 Post-Graduate and Above 0.13
Total 100

is that the percentage contribution
decrease with the movement of
educational level from lower level
to higher levels. That is almost
three-fourth of the poor families
(i.e. 74.41 per cent) in rural areas
are headed by the persons who at-
tained primary level education only,
while the remaining 27.3 per cent
are headed by the persons who
have education of lower than pri-
mary level. Around 24.11 per cent
of the family heads of the poor fami-
lies have education up to middle
school; whereas less than 1 per
cent of these families are headed
by a person with the educational
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level of High School and above. This
result suggests education, which
is the key to human resource de-
velopment, opens better opportuni-
ties to earn livelihood and hence
lifts the people out of poverty.

Concluding Remarks :

An examination of the socio-
economic indicators of the poor re-
veals poverty and agriculture form
an inseparable aspect of the State's
economy. Any public policy mea-
sures for agricultural development
shall invariably acts as the
programme for poverty alleviation
in the State. Sociological aspect of
poverty shows mass poverty inci-
dence among the social and reli-
gious minority groups in the State.
The study also established an in-
terrelationship between poverty
incidence and educational attain-
ment of the persons, and thereby,
the success of any educational
policy shall have unequivocal im-
pact on poverty incidence in rural
areas of Mizoram.
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