
 

NeBIO  

An international journal of environment and biodiversity 

Vol. 8, No. 2, June 2017, 104-107 
ISSN 2278-2281(Online Version) ☼ www.nebio.info I www.neceer.org.in 

 

© 2017. NECEER, Imphal. All rights reserved                                                       

 

 RESEARCH PAPER 
 

Use of open source MODIS data for forest cover mapping in North East states of India: A Geospatial 

approach 
 

Gopala Areendran1, Kanchan Puri2 and Krishna Raj1  
1Indira Gandhi Conservation Monitoring Centre (IGCMC), WWF-India, Lodi Estate, New Delhi 
2Environment Education Division, Ministry of Environment, Forest and Climate Change, Government of India 
 

ABSTRACT 
 

Information on the spatial distribution of forests is prerequisite for sustainable forest management which would further help in 

developing suitable conservation measures. The objective of the study is to make use of open source satellite data to map the forest 

cover in North eastern region of India comprising the states of Arunachal Pradesh, Assam, Meghalaya, Manipur, Tripura, Nagaland and 

Mizoram. Using open source Moderate Resolution Imaging Spectroradiometer (MODIS) data, the present study attempts to extract the 

forest cover classes at a coarser scale of 250m using Hybrid classification technique. The result of the study can be used as a baseline 

data for habitat suitability modeling and biodiversity assessment studies. 
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Introduction 

Forests are essential resources of planet earth including natural 

forests as well as forest plantations. The extent of forests in Asia 

has changed dramatically over the past two decades. In the 

1990s, the region experienced a net forest loss of 0.7 million 

hectares per year, while in the last decade the forest area 

increased by an average of 1.4 million hectares per year (FAO, 

2011). For sustainable forest management, knowledge on status 

and spatial distribution of forest resource is very important. The 

potential of geospatial tools in the field of forestry has been 

established through the use of satellite images which are of great 

importance and useful for forest assessment studies. A survey of 

vegetation cover by conventional methods requires vast human 

resources and time (Joshi et al., 2001). Remote sensing (RS) 

provides a systematic, synoptic view of earth surface at regular 

time interval, and has been useful for this purpose (Nagendra, 

2001). It has opened up opportunities for qualitative analyses of 

forests and other ecosystems at all geographic and spatial scales 

(Jaiswal et al., 2002). Many studies have been done on forest 

mapping using remote sensing (Joshi et al., 2001; Pax-Lenney et 

al., 2001; Dorren et al., 2003; Giri & Jenkins 2005; Joshi et al., 

2006; Nunes and Caetano 2006; Roy et al., 2006; Keramitsoglou et 

al., 2008; Kozak, et al., 2008). 

 

India is among few countries in the world to start a unique system 

of monitoring of forest cover at national level with the use of 

remote sensing technology which provide appropriate and cost 

effective method of monitoring forest cover. The Forest Survey of 

India (FSI) has been doing biennial monitoring of forest cover of 

the country from early 1980s and their work involves 

interpretation of over 300 satellite images, each covering about 

20,000km2 area. FSI brings out forest cover monitoring report in 

the form of State of Forest Report (SFR) which has been used as 

reference for the study. 

 

In the present study an attempt has been made to classify forests 

of northeastern region (NER) of India. The primary limitation to do 

forest mapping at a higher scale for such a larger area was the 

resources to purchase the required datasets. This paper presents 

an approach to address this limitation by employing the open 

source satellite data for mapping forest cover.  

 

 
Figure 1.  Study area.
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Figure 2. Clippings of land cover classes: 1) Dense forest, 2) Open forest 3) Scrub forest 4) River, Riverbed and Non forest area  

 

 

Study Area 

The study area includes the seven states of NER of India namely 

Arunachal Pradesh, Assam, Meghalaya, Manipur, Tripura, 

Nagaland and Mizoram. It is one of the biodiversity hotspot and is 

regarded as the biogeographical ‘gateway’ because of its high 

biological diversity in floral as well as faunal component (Fig 1). It 

extends from 88oE to 97oE and 22oN to 29o30’N encompassing a 

broad range of ecological habitats from grasslands to closed 

humid forests, and disturbed secondary formations to almost 

virgin natural forests. The region which is only 7.76% of the 

geographical area of the country, accounts for nearly one fourth of 

its forest cover. One distinct feature of land use in this region is 

the prevalence of shifting cultivation which has traditionally been 

the main source of livelihood of the tribal people of this region 

(SFR, 2009). In the NER, shifting cultivation, illegal felling, forest 

fire, developmental activities and encroachment of forest lands 

are principal causes of forest degradation, soil erosion, invasion 

of species, habitat fragmentation and displacement of wildlife in 

the region (Lele et al., 2008; Puri and Atri 2010). 

 

Data and Software Used 

The MODIS, on-board the National Aeronautics and Space 

Administration, Earth Observing System Terra satellite launched 

in December 1999 and Aqua satellite was launched in May 2002.  

It has a viewing swath width of 2,330 km and views the entire 

surface of the Earth every one to two days. This makes MODIS 

data attractive for high resolution temporal monitoring of regional 

land surface processes. Its detectors measure 36 spectral bands 

between 0.405 and 14.385 µm, and it acquires data at three 

spatial resolutions—250m, 500m and 1,000m 

(http://modis.gsfc.nasa.gov/data/).  

 

The mapping exercise was carried out using satellite image for 

the year 2010 with minimum cloud percentage and without any 

distortions. For the study MODIS Bands 7, 2, and 1, assigned to 

the red, green, and blue portions of the digital image were used. 

In this combination vegetation is very reflective in the near 

infrared (Band 2), and absorbent in Band 1 and Band 7; that means 

even the smallest hint of vegetation will appear bright green in 

the image. The classification of dense, open and scrub forest was 

based on visual interpretation and tree canopy density as depicted 

in Fig 2. ERDAS Imagine 9.0 was used for digital image processing 

and ArcGIS 9 for map generation. 

 

 

Methodology 

Geometric correction was done using image to image registration 

based on the available geocoded image of NER of India. With 

uniformly distributed ground control points (GCPs), the image was 

resampled by nearest neighbour resampling method. The study 

area was then extracted using subset technique. Hybrid 

classification method was used for classifying the extracted 

image. It is a combination of supervised and unsupervised 

classification that allows the remote sensing program to classify 

the image based on the user-specified land cover classes, but will 

also classify other less common or lesser known cover types into 

separate groups. Isodata clustering was done using Erdas Imagine 

software and 50 classes were generated which were further 

interpreted to derive 6 classes. With the help of information 

available from online high-resolution images of the Google Earth, 

the classes were cleaned with the help of manual editing by area 

of interest (AOI) option. 

 

Results  

Forest Cover Mapping: The final map comprised of 6 classes, i.e. 

Dense forest, Open forest, Scrub forest, River, Riverbed and Non 

Forest (Fig 3). Dense forest refers to an area with more than 40% 

canopy density, while open forest area refers to an area with 

canopy density between 10-40% and scrub forest is any area with 

less than 10% canopy density [SFR 2009]. Non  forested area 

include settlement, agriculture, open land and miscellaneous 

pixels that were not included in the forest classes. The area 

statistics have been given in Table 1. 

Table 1. Area statistics. 

Classes Area (sq.km) 

Dense Forest 90,289.52 

Open Forest 68,213.32 

Scrub Forest 1,299.95 

Non Forest 81,482.11 

River 4,562.92 

Riverbed 9,233.11 

Total Area 2,55,080.93 

 

The total forest cover in NER is 1,70,423 sq.km, which is 66.81% 

of the geographical area. According to SFR 2009, there is 

decrease in forest cover in Arunachal Pradesh, Assam, Nagaland 

and Tripura which is mainly due to shifting cultivation, while in 

Manipur, Meghalaya and Mizoram there is increase in forest 
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cover mainly on account of regeneration in abandoned shifting 

cultivation areas. To check the accuracy of image classification 

done, the result was compared with the SFR report (Table 2) and it 

was found that there were differences in the forest cover area 

calculated. This is because FSI used the satellite data with the 

spatial resolution of 23.5m and for the present study it is 250m.  
 

Conclusion 

The study demonstrates the effectiveness of satellite remote 

sensing data source to acquire forest cover information, as it is 

nearly impossible to obtain that particularly of remote and 

inaccessible areas on the basis of field assessment. The objective 

was served through the use of freely available MODIS data 

considering the fact that there are limitations related to spectral 

and spatial resolutions of the satellite data used in the mapping; 

although for accurate spatial information for such a large area the 

high-resolution data can be purchased if the resources are 

available. This spatially explicit forest cover derived from MODIS 

can be used as baseline data for various habitat suitability 

modeling, biodiversity assessment studies. Furthermore, if 

combined with other factors like socio economic data, it can also 

be utilized for developing the monitoring parameters and 

management of forest resources for the area concerned.  

 

Table 2. Forest Cover in North East States in 2007 (area sq.km) based on India State of Forest Report, 2009 

State/UT 

Geographical 

Area 

Forest Cover   

Very Dense Forest Moderately Dense Forest  Open Forest Total % of G.A. 

Arunachal Pradesh 83,743 20,858 31,556 14,939 67,353 80.43 

Assam 78,438 1,461 11,558 14,673 27,692 35.30 

Manipur 22,327 701 5,474 11,105 17,280 77.40 

Meghalaya 22,429 410 9,501 7,410 17,321 77.23 

Mizoram 21,081 134 6,251 12,855 19,240 91.27 

Nagaland 16,579 1,274 4,897 7,293 13,464 81.21 

Tripura 10,486 111 4,770 3,192 8,073 76.95 

Grand Total 255,083 24,949 74,007 71,467 170,423 66.81 

               

 
Figure 3. Classified Image.
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