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Vegetation mapping is a primary requirement for
various management and planning activities at the
regional and global level. It has assumed greater
importance in view of the shrinkage and degradation
in forest cover. Usage of remotely sensed data for
mapping provides a cost-effective method. In the pre-
sent study vegetation cover assessment has been done
using remotely sensed data in West Siang District of
Arunachal Pradesh. Standard method was adopted
for ground data collection by establishing the correla-
tion between satellite data and various vegetation
types. Ground data were collected extensively and
sufficient information was obtained. Vegetation classi-
fication was performed using traditional methods of
image recognition. The discrimination among the
various forest types is restrained on satellite data ow-
ing to the environmental set-up, intermixing of spe-
cies/vegetation and topography. However, to achieve
higher accuracy, other methods have been considered.
Hybrid approach of classification has been adopted
where modification of spectral classification with the
aid of ancillary data set has been found useful. The
study area has been classified into twenty-three cate-
gories. The vegetation cover types extracted from
classification showed good relationship with altitud-
inal zones. Correspondence with field-gathered GPS
points for vegetation classes showed 85.29% overall
accuracy. Hybrid classification approach gives an op-
portunity to refine the classification to acceptable lim-
its for various activities related to management and
planning.

THERE has been concern the world over on the rate of
deforestation and its impact on the climate and on biodi-
versity, in particular. Loss of the habitat due to deforesta-
tion is the major concern. Developing countries are faced
with the trivial question of development and protection
and/or conservation of forests. Forest degradation is an-
other problem in these countries, and more so in densely
populated countries like India. Our country has about 6%
of the total human population and about 15% of the
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world’s cattle population. Indiscriminate resource utiliza-
tion, forest as well as non-forest, is leading to change in
the quality of the forest/habitat. Shifting cultivation, once
said to sustainable practice, is causing serious threat to
the local flora and fauna. Shifting cultivation is prevalent
in northeastern region of India. Increase in the population
and demand for more agricultural produce has led to
reduced cycle to 3-5 years of shifting cultivation in sev-
eral parts. A new dimension to the existing problem has
been added by illicit fellingl. Therefore, there is need to
generate a database at different levels while the basic unit
remains the local area. Up-to-date information must be
available for planning and decision-making. Arunachal
Pradesh, part of the eastern Himalayas, is perhaps the
only state in India, which can boast of a forest cover.
West Siang District still has a good forest cover. How-
ever, land cover and land use change are considerably
rapid. Therefore, the assessment of the forest cover calls
for the use of remotely sensed data. The vegetation maps
are the key for any planning, either for protected area
management (national parks and wildlife sanctuaries), sus-
tainable development, social forestry, agroforestry, devel-
opment without destruction, ecodevelopment etc., and
these provide the locational information, which can be
further supported by the ancillary data for more objective-
oriented requirements. Hence latest forest information on
spatial extent, quality and rate of change, etc. is required
for a wide variety of applications like planning, manage-
ment and conservation purpose.

Remote sensing with multi-spectral and multi-temporal
data collection systems allows one to perform the work
of data collection and integration more quickly and effec-
tively. It also brings a great deal of knowledge about sur-
face features. This has opened up new frontiers for
conservation and sustainable use of forest resources’.
Forest cover classification, based on satellite remote
sensing provides an efficient and cost-effective method
for acquiring up-to-date and accurate information that is
useful to resource planners, researchers and conservation-
ists®. Since long, satellite remote sensing has been used
to map and classify land use and forest cover. The tech-
nology has made it possible to prepare maps of remote,
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inaccessible and mountainous regionszf“. Sometimes it is
difficult to discriminate various vegetation cover types
particularly in mountainous regions, due to a lack of
unique spectral reflectance in cover types4 and the merg-
ing of plant communities along altitudinal gradients.

National Remote Sensing Agency (NRSA) has classi-
fied forest cover in Arunachal Pradesh using phenologi-
cal characteristics and visual interpretation techniques at
1:1M scale’. According to an estimate made by Forest
Survey of India (FSI) using IRS-1B LISS-II data, the
forest cover in Arunachal Pradesh was 68,621 km® in
1995, 68,602km”> in 1997 and 68,847km’> in 1999, of
which, 11,091 km® and 57,756 km® were delineated in
open and dense categories respectively. Behera er al®
attempted stratification of montane vegetation in Talle
valley of Lower Subansiri District in Arunachal Pradesh
through digital processing of satellite data using various
band combinations. Roy et al, have attempted stratifica-
tion of montane vegetation through digital processing of
Landsat MSS data using various band combinations and
reported that partial shadow pattern and varying illumina-
tion conditions impart great difficulty in such a study.

The objective of the present study was to produce an
improved and detailed vegetation cover-type map using
digital classification technique supplemented by informa-
tion collected from ground truth and surveys. The study
also aimed at evaluating the hybrid digital classification
methodology. Hybrid approach is an integrated approach
which involves unsupervized classification, supervized
classification and/or field knowledge.

Study area

The study area comprises West Siang district of Arun-
achal Pradesh located in the northeastern region of India
(Figure 1). It lies between 27°29-29°23'N latitude and

94°02’-95°15’E longitude. The area is bounded in the
north by Tibet, on the east by East Siang and Dibang val-
ley Districts of Arunachal Pradesh, on the south by North
Lakhimpur District of Assam and on the west by upper
Subansiri and lower Subansiri districts of Arunachal
Pradesh®. District West Siang falls in the Eastern Hima-
layan biogeographic zone’. The district covers an area of
12,006 km®*, with hills towering to majestic heights rang-
ing from 200 to 4900 msl. The climate of the area has a
markedly continental character with average annual rain-
fall of 3000 mm. Temperature ranges from a minimum of
5°C in winter to a maximum of 38°C in summer at the
foothills and plains, whereas it varies from below freez-
ing point to 25°C at higher reaches. Various ecological
zones, viz. tropical, subtropical, temperate, subalpine and
alpine exist in the study area'®. The common trees spe-
cies are Alnus nepalensis, Altingia excelsa, Duabanga
grandiflora, Terminalia bellirica, Castanopsis indica,
Quercus lamellosa, Rhododendron hodgsonii, Juniperus
recurva in different zones. Shrubs like Capparis multi-
flora, Eurya japonica, Clerodendron wallichii, Rubus
ellipticus and Croton sp. occur along with exotic species
like Mikania micrantha, Ageratum conyzoides and Eupa-
torium sp.. Several orchid species have been reported
from the region.

Methodology

IRS-IC LISS-IIT digital data were used for classification
of the vegetation cover. The data provided information in
four spectral bands in the visible and infrared regions
with spatial resolution of 23.5m. Standard methodology
has been followed and preprocessing (geometric and
radiometric) distortions were corrected. Geo-referencing
of master scene has been carried out on 1:250,000 scale
using ancillary data and GPS locations. The slave scenes

Figure 1.
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Location map of West Siang.
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