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Abstract 

Anthropogenic activities have brought about large scale changes to the landuse/landcover

This has to be monitored and analysed from time to time. An analysis of Landuse temporal data offer insight into the 

performance and the influence it has on the environment. Georectified LISS III images at 1:50,000 scales w

interpreted to understand the landuse/Landcover of the South Andaman Islands during a 32 year period. Scrutiny of 

secondary data has shown that, South Andaman has undergone significant alteration in various landuse features. During the 

study period, there has been considerable increase in human population in the area resulting in manifold anthropogenic 

changes in the natural ecosystem of the islands such as large scale alteration in landuse patterns.

once constituted 69.9% of the study area in 1978 have now dwindled to only 45.3% in 2010. Settlements in the area have 

increased by 208% since 1978 leading to an increase in plantations from 4.2% in 1978 to 6.6% in 2010 owing to the increase 

in food demand. Mangroves decreased from about 7% in 1978 to 6.2% in 2010. Sandy beaches have decreased at an overall 

rate of 22.91%. With rise in tourism in the islands, anthropogenic pressures are increasing exponentially. Therefore, efficie

sustainable land administration strategies an

information generated on land use/land cover pattern of the region would be of enormous assist for the formulation of 

policies and programmes required for disaster resilient progress 
 

Keywords: Anthropogenic pressure, Landuse/Landcover maps, GIS, Remote sensing, South Andaman, Sustainable 

development. 
 

Introduction 

Landuse/Landcover (LULC) changes are a direct result of the 

human activities on the environment. Over the centuries man 

has altered the natural land cover according to his needs clearing 

forests for agricultural practices, plantations, settlements etc.

chief practices of anthropogenic land use change are the 

expansion of urban settlements, agriculture and aquaculture by 

clearing naturally occurring vegetation.  

 

Land use changes, particularly by removal of the original 

vegetation, have a range of direct consequences such

erosion, habitat fragmentation and biodiversity declines

industrial revolution of England (1760-1830) brought about a 

trend that saw the dwindling of forest areas all around the globe 

driven by man’s need
1
. It was a precedent then and the effe

are seen now in the form of climate change, global warming, 

and other problems related to it. Back then, there was no way 

the changes could be monitored. But with evolution of 

technologies such as Remote sensing and Geographic 

Information System (GIS) landuse land cover changes can be 

better monitored and managed for sustainable development.

Marine Sciences _________________________________________________

) 

International Science Community Association  

Influence of anthropogenic activities on the land use patterns of South 

Andaman Islands 
Dharanirajan K.

2
, Ghosh P.B.

3
, Das P.

4
 and De T.K.

1
 

Department of Marine Science, University of Calcutta, 35 Ballygunj circular Road, Kolkata- 700019

Department of Disaster Management, Pondicherry University, Brookshabad Campus, Port Blair

Institute of Engineering and Management, Salt Lake, Sector V, Kolkata, India 

Department of Chemical Engineering, Jadavpur University, Kolkata-32, India 

sandeept.pu@gmail.com 

Available online at: www.isca.in, www.isca.me 
December 2016, revised 4th January 2017, accepted 11th January 2017

Anthropogenic activities have brought about large scale changes to the landuse/landcover changes in coastal environment. 

This has to be monitored and analysed from time to time. An analysis of Landuse temporal data offer insight into the 

performance and the influence it has on the environment. Georectified LISS III images at 1:50,000 scales w

interpreted to understand the landuse/Landcover of the South Andaman Islands during a 32 year period. Scrutiny of 

secondary data has shown that, South Andaman has undergone significant alteration in various landuse features. During the 

eriod, there has been considerable increase in human population in the area resulting in manifold anthropogenic 

changes in the natural ecosystem of the islands such as large scale alteration in landuse patterns.

% of the study area in 1978 have now dwindled to only 45.3% in 2010. Settlements in the area have 

increased by 208% since 1978 leading to an increase in plantations from 4.2% in 1978 to 6.6% in 2010 owing to the increase 

from about 7% in 1978 to 6.2% in 2010. Sandy beaches have decreased at an overall 

rate of 22.91%. With rise in tourism in the islands, anthropogenic pressures are increasing exponentially. Therefore, efficie

sustainable land administration strategies and practices should be adopted to avoid endangering the environment. This 

information generated on land use/land cover pattern of the region would be of enormous assist for the formulation of 

policies and programmes required for disaster resilient progress of the islands. 

Anthropogenic pressure, Landuse/Landcover maps, GIS, Remote sensing, South Andaman, Sustainable 

(LULC) changes are a direct result of the 

human activities on the environment. Over the centuries man 

has altered the natural land cover according to his needs clearing 

forests for agricultural practices, plantations, settlements etc.The 

f anthropogenic land use change are the 

expansion of urban settlements, agriculture and aquaculture by 

Land use changes, particularly by removal of the original 

vegetation, have a range of direct consequences such as soil 

erosion, habitat fragmentation and biodiversity declines The 

1830) brought about a 

trend that saw the dwindling of forest areas all around the globe 

. It was a precedent then and the effects 

are seen now in the form of climate change, global warming, 

and other problems related to it. Back then, there was no way 

the changes could be monitored. But with evolution of 

technologies such as Remote sensing and Geographic 

landuse land cover changes can be 

better monitored and managed for sustainable development. 

Time series LULC studies is one of the most important services 

that the Global Earth Observation System offers to mankind

LULC data are also some of the most crit

climate change related studies
3-6

. Landcover data products play 

a critical role in improving performances of the whole 

environment including the physical, chemical and biological 

aspects
7-9

. They are also essential in habitat and biodive

composition related studies
10,11

 carbon cycling

health
13

. The anthropogenic impacts are easily discernible in the 

time based temporal images of different dates which can be used 

as information about change in landuse/land cover. This cou

further be used to upgrade land cover

supervision of resources
14

. 

 

Change detection helps us to understand and verify alterations 

that come up during the study period. These analyses are of use 

to environment managers to assess the c

future landuse/landcover developments. During the course of 

time numerous efforts have been taken to build up techniques 

for acquiring data in landuse and related changes

workers have during the course of time already verifi

efficiency remote sensing data to distinguish land use features 
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changes in coastal environment. 

This has to be monitored and analysed from time to time. An analysis of Landuse temporal data offer insight into the 

performance and the influence it has on the environment. Georectified LISS III images at 1:50,000 scales were visually 

interpreted to understand the landuse/Landcover of the South Andaman Islands during a 32 year period. Scrutiny of 

secondary data has shown that, South Andaman has undergone significant alteration in various landuse features. During the 

eriod, there has been considerable increase in human population in the area resulting in manifold anthropogenic 

changes in the natural ecosystem of the islands such as large scale alteration in landuse patterns. Reserved forests which 

% of the study area in 1978 have now dwindled to only 45.3% in 2010. Settlements in the area have 

increased by 208% since 1978 leading to an increase in plantations from 4.2% in 1978 to 6.6% in 2010 owing to the increase 

from about 7% in 1978 to 6.2% in 2010. Sandy beaches have decreased at an overall 

rate of 22.91%. With rise in tourism in the islands, anthropogenic pressures are increasing exponentially. Therefore, efficient 

d practices should be adopted to avoid endangering the environment. This 

information generated on land use/land cover pattern of the region would be of enormous assist for the formulation of 

Anthropogenic pressure, Landuse/Landcover maps, GIS, Remote sensing, South Andaman, Sustainable 

Time series LULC studies is one of the most important services 

that the Global Earth Observation System offers to mankind
2
. 

LULC data are also some of the most critical variables for 

Landcover data products play 

a critical role in improving performances of the whole 

environment including the physical, chemical and biological 

. They are also essential in habitat and biodiversity 

carbon cycling
12

 and public 

. The anthropogenic impacts are easily discernible in the 

time based temporal images of different dates which can be used 

as information about change in landuse/land cover. This could 

land cover datasets and in the 

Change detection helps us to understand and verify alterations 

that come up during the study period. These analyses are of use 

to environment managers to assess the current and model the 

future landuse/landcover developments. During the course of 

time numerous efforts have been taken to build up techniques 

for acquiring data in landuse and related changes
15

. Various 

workers have during the course of time already verified the 

efficiency remote sensing data to distinguish land use features 
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such as built up areas and their expansion, vegetation cover 

changes and critical areas such as ecological hotspots
16-18

. 

 

The changes or alterations does not follow a linear pattern and is 

not always progressive either. In fact there have been instances 

of reversed conversion as well as halt of changes. The transition 

usually brings drastic increase in livelihood infrastructures after 

gradual reduction of the naturally occurring resources. Such 

changes whether large or small has considerable adverse 

consequences such as the exhaustion of ecosystem services. In 

some instances LULC changes may result in environmental, 

social, and economic impacts of greater damage than benefit to 

the area
19

. Thus, data on land use change can provide critical 

inputs in decision making and is of value to planners in 

monitoring the consequences of LULC change in the region
20,21

. 

This study aims to produce a landuse/landcover map of South 

Andaman to identify the alterations that have occurred in the 

region by using the change detection method. The specific 

objectives aimed at were- to map the landuse / land cover and 

determine the trend, nature, rate and magnitude of landuse / land 

cover change. 

 

Materials and methods 

Study area: The southern part of South Andaman group of 

Island in Andaman and Nicobar Islands located between 92° 31’ 

30” E to 92° 42’30” E and 11°28’30”N to 11° 44’ 30” N and 

encompassing an area of 6408 km
2 

is the region of under study. 

The southern part of South Andaman has the capital city Port 

Blair. It is the most densely populated area of Andaman and 

Nicobar Islands and is home to 62.53 % population of the entire 

Andaman and Nicobar Islands (Source: Census of India, 2011). 

It is the gateway to the Andaman and Nicobar Islands as the 

airport and main harbour are located in Port Blair. Characterized 

by high and rough terrain, the region has been subjected much 

landuse alterations in the last 30 years making way for 

residential, commercial, recreational and educational structures. 

The high influx of tourists and migration from other Islands are 

issues that need to be managed keeping in mind the 

sustainability of the ecosystems in the Islands. 

 

Study period: An attempt to study the landuse changes from 

1978-2010 has been made. Based on the convenience of satellite 

images, three years viz. 1978, 1998, and 2010 were chosen and 

landuse has been studied. A comparative analysis of surface 

area of various landuse forms during these years has been made 

to detect the changes. 

 

Mapping and data analysis: One of the most widely used 

methods to identify features on a satellite image is the Visual 

Interpretation technique
22

. In the paper change detection was 

done in Arc GIS 9.1 software. Accuracy levels were estimated 

by conducting ground surveys using Global Positioning Systems 

(GPS). The Survey of India (SOI) topographical maps published 

on a scale 1:50000 have been used for preparing base maps. To 

prepare the drainage, geology and geomorphology maps, data 

from IRS P6 LISS III, IRS-1D-LISS-III have been used 

respectively. For preparing the LULC maps 1978 toposheets 

from Survey of India (SOI), IRS-1D-LISS-III digital data (1998, 

2010) have been used. Upon acquisition the satellite images 

were processed, geometrically rectified and geo-referenced in 

ERDAS 9.1.The features in the satellite data were inferred viz- 

a-vis the visual interpretation keys specified by the Space 

Application Centre
23

. The interpreted features’ boundaries were 

digitized and labeled using ArcMAP 9.3 and landuse/land cover 

maps were generated after checking on the accuracy levels. 

Geological, geomorphological and drainage maps were also 

made. Projection used was Polygon projection and then the areal 

extent of the landuse/land cover calculated. MS excel was used 

for analysing the data and generation of graphs. The findings of 

the study is expected to emphasize on the (1) areal distribution 

of land cover (2) identification and estimation of degradation (3) 

possible management measures based on ground truth and 

earlier studies. 

 

Results and discussion 

Demographic environment: There has been wide variation in 

population growth since 1881 when the total population of A 

and N islands was 14,628. Immigration has become regular 

feature since 1951. After that the towns and small villages have 

started flourishing due to the harbour facilities and slow 

progress of shipping and other transport facilities. The total 

population of the study area is 237586 as per 2011 census. It 

was 93,138 in 1981 while in 1991 it was 128,138. From the total 

population of the study area, Port Blair city alone accounted for 

about 50% of the study area (Census of India). Among all the 

villages of the study area, the villages adjacent to Port Blair and 

in the vicinity of harbour areas had tremendous growth due to 

the influence of urban activities. In general, the population 

growth rate of rural population is 2.2% and that of urban area is 

3.7% per annum. The Population density is 46 person per km
2
 

(2011 census) while it was 43 person per km
2
in 2001. 

 

Landuse/Landover: Deforestation, biodiversity loss, global 

warming are the direct consequences of anthropogenic 

conversion of the LULC which has also resulted in exponential 

rise in incidences of natural disasters
24-26

. Analysis of the data 

suggests significant modifications in the earlier LULC of the 

study area since 1978. During the study period 1978-2010 the 

area has been a subject of much development works in the 

region. Roads have been built for transportation and 

communication. Rising population has increased the food 

demands of the area. Numerous Schools and a few colleges 

have also been developed during the period. Some major 

disasters that hit this area during the period, such as cyclones, 

earthquakes and tsunami (2004) have also defined the landuse 

pattern. More forests were cleared during the period to build 

houses away from the low lying areas. The Pradhan Mantri 

Gram Sadak Yojana has brought about roads all around the 

study area but at the expense of forest cover. During the tsunami 

2004, forest areas especially. Mangroves were lost but those are 
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resurfacing. The status of the various landuse land cover 

features have been discussed in details. 

 

Mangroves: Mangroves vegetation covers an area of 4827 

sq.km
2 

in India. As per the estimate of the Forest Survey of 

India 966 km
2
 mangrove vegetation occurs in Andaman and 

Nicobar Islands. The mangrove forests were recognized with the 

help of vivid red tone and uneven outline, located in close 

proximity to intertidal region. Interpretation of satellite data 

confirm that in the study area, Mangrove cover has decreased 

since 1978. In 1978 it constituted about 7% (3399 hectares) of 

the total study area. It decreased to 6.3% (3050.12 hectares) and 

6.2 % (2997.96 hectares) in 1998 and 2010 respectively (Table-

1). There was a substantial decrease in the mangrove area post 

the 2004 tsunami but an effort to increase the mangrove 

population has brought back the dwindling mangrove 

population. Mangroves have decreased about 13.6% from its 

total area in 1978 (Table-4). Some prominent areas with 

mangroves are Carbyn’s Cove area, Manjery, Sippighat, 

Pongibalu, Chidiyatapu, Tirur, Namunaghar and Govindpuram. 

The total mangrove area has also shown an increasing trend. It 

could be because of the awareness created among the people 

that mangroves could play a significant task in reducing the 

impacts of tsunami waves as well as storm surges, and due to 

the plantation programs that have been taken up by the forest 

department after the tsunami. 

 

Sandy beach: Beaches are areas sandwiched between the 

lowest low tide level and a landward limit consisting of 

sediments transported at the shoreline and shaped to distinctive 

shape by waves produced by water activity. They generally have 

smooth gentle slope and the sediments basically consist of sand, 

gravel or coral debris. Inland, the beaches are stable but the 

shoreward component is constantly eroded by wind or water. 

The beaches in protected areas experience deposition too. 

Carbyn’s cove, Wandur, Chidiyatapu, Jolly boys Island etc. is 

the prominent beaches of the study area that attract tourists from 

all over the world. Sandy beach is found as white linear patch 

with smooth texture adjacent to the coast in the images. The 

total area under sandy beach LULC has decreased from 3% 

(1427.49 hectares) of the total study area in 1978 to 2.5% 

(1200.58 hectares) in 1998 .It further decreased to 2.3% 

(1100.37 hectares) in 2010 (Table-1).The overall decrease in 

sandy beach area has been 22.91% since 1978 (Table-4).  

 

Reserved forests: The tropical rainforests of Andaman and 

Nicobar Islands have incredible species diversity and most of 

them are endemic in nature. To protect its endemic biodiversity 

in 1972, an area of 733.12 km
2 

was included under the Wild 

Life (protection) Act which included 6 National Parks and 94 

Sanctuaries. The forests are spread from the coasts to hill tops 

following a distribution pattern that is defined by the landscape 

and soil profile. Major timber yielding trees of these evergreen, 

semi evergreen, moist deciduous and littoral forests are Teak, 

Red Padauk, White Padauk and Sagan Bamboo. In the image 

the Reserved Forest area was recognized by their red tone, 

uneven outline and smooth texture. In spite of the wildlife 

protection act, the forest cover is reducing. In 1978 reserved 

forests constituted 69.9 % (33707.96 hectare) of the total study 

area. But it has now dwindled to only 45.3% (21819.12 hectare), 

while it covered 55.2% (26619.87) in 1998 (Table-1, 2 and 3). 

The decrease rate has been 35.3% (Table-4). The dwindling 

forest cover could be because of the constant increase in 

populace pressure, exercise of irrational cultivation techniques 

and increase in settlements, industries and roads. Post tsunami 

2004, forest were cleared and settlements were made in areas 

such as Brookshabad, Minnie bay, Bamboo flat.  

 

Table-1: Area covered by various LULC features 

S. No. LULC features 
Area(hectare) Area(hectare) Area(hectare) 

1978 1998 2010 

1 Mangroves 3399 3050.12 2997.96 

2 Sandy beach 1427.49 1200.58 1100.37 

3 Reserved forest 33707.96 26619.87 21819.12 

4 Settlement 5566.99 12175.75 17274.82 

5 Coral reefs 2025.69 2194.08 1685.69 

6 Mud 79.71 92.61 131.71 

7 Plantation 2013.12 2886.95 3210.29 

Total 
 

48219.96 48219.96 48219.96 

 



Research Journal of Marine Sciences _____________________________________________________________ ISSN 2321–1296 

Vol. 5(1), 1-10, January (2017) Res. J. Marine Sci. 

 International Science Community Association          4 

Table-2: Change in LULC features area covered 1978-1998 

S. No. LULC 

Area(hectare) Area(hectare) Change in 

area(hectare) % change 
1978 1998 

1978-1998 

1 Mangroves 3399 3050.12 348.88 -10.26 

2 Sandy beach 1427.49 1200.58 234.91 -15.89 

3 Reserved forest 33707.96 26619.87 7088.8 -21.02 

4 Settlement 5566.99 12175.75 6798.76 118.71 

5 Coral reefs 2025.69 2194.08 168.39 -8.31 

6 Mud 79.71 92.61 12.9 16.1 

7 Plantation 2013.12 2886.95 873.83 43.4 

 

Table-3: Change in LULC features area covered 1998-2010 

S. No. LULC 

Area  

(hectare) 

 1998 

Area 

 (hectare) 

 2010 

Change in area 

(hectare)  

1978-2010 

% change 

1 Mangroves 3050.12 2997.96 
-52.2 -1.71 

2 Sandy beach 1200.58 1100.37 
-100.2 -8.35 

3 Reserved forest 26619.87 21819.12 
-4800.8 -18.03 

4 Settlement 12175.75 17274.82 
5099.1 41.88 

5 Coral reefs 2194.08 1685.69 
-508.4 -23.17 

6 Mud 92.61 131.71 
39.1 42.22 

7 Plantation 2886.95 3210.29 
323.3 11.20 

 

Table-4: Change in rate of change in area covered by LULC features 

S. No. 
Rate of change (%) 

LULC Features 1978-1998 1998-2010 1978-2010 

1 Mangroves -10.26 -1.71 -13.56 

2 Sandy beach -15.89 -8.34 -22.91 

3 Reserved forest -21.02 -18.03 -35.27 

4 Settlement 118.71 41.87 210.3 

5 Coral reefs -8.31 -23.17 -16.78 

6 Mud 16.1 42.22 65.23 

7 Plantation 43.4 11.20 59.4 
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    Figure-2: Landuse/Land cover map of South Andaman (1978) 
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Figure-3: Landuse/Land cover map of South Andaman (1998) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                  Figure-4: Landuse/Landcover map of South Andaman (2010) 
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Figure-5: Area covered by various LULC features 

 

 

 
Figure-6: Change in area of LULC features (1978-2010) 

 

 
Figure-7: Comparative change in LULC 

 
Figure-8: % of land occupied by the LULC 

 

Settlements: The settlement land was recognized by its radiant 

grey, yellow tone along with asymmetrical form in the image. 

Settlements are mostly dense on the southern part of the study 

area. Plantations and agriculture vegetation are in association of 

the settlement area. During the period, a host of residential, 

commercial, industrial buildings and infrastructures have come 

up. Roads for transportation and communication have also been 

made. Hospitals, parks, Colleges, Stadiums etc have been made. 

There has been an influx of population from other parts of the 

Islands for employment, education and economic purposes. 

Rapid urbanization and increase in population has led to 

increase in settlement area to about 208% (approx) from what it 

was in 1978. An increase of 121.91% was seen in 1998. In case 

of area, the total landuse under settlement was 5566.99 hectare 

in 1978. It increased to 12175.75 hectare in 1998 to 17274.82 

hectare in 2010 (Table-1, 2 and 3). In 1978, settlements covered 

11.6% of entire region, but amplified to 35.8% during 2010 

while it was 25.3% in 1998 (Table-4). Many new residential 

areas have come up. Many villages such as Chidiyatapu, 

Bambooflat, Wandur, Burmanalha, Manglutang, Namunaghar, 

Manjery, Humprygunj, Tusnabad, Gopalnagar, Ograbaj and 

Chouldari have come up. Commercial complexes as well as 

industrial areas have been built in and around Port Blair city and 

urban residential areas such as Shadipur, Dollygunj, Protrapur, 

Pahadgaon, Pahargunj and Brichgunj have also come up. 

 

Coral reefs: Coral reefs in the study area are in the form of 

fringing reef and patch reef and occur up to 500 m from the 

shore. Most of the reefs are found in close proximity to the 

coastline of South Andaman Islands. They dwell in low depth 

sea waters over the submerged rock and are recognized on the 

basis of their blue tone by means of uneven, wide to constricted 

outline. It is generally fine textured though texture is absent at 

the edge and the corals in deep water usually appear turquoise 

blue. Validation of coral reef classes by ground based surveys 

have demonstrated that reefs occur in depths up to 13 meters in 

clear waters and could be easily discriminated visually from 

satellite images. These types of fringing reefs were recognized 
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at numerous places of the region. According to the investigation 

the area under coral reef class is 1685.69 ha (2010). Reef area is 

generally broader on the west and narrower on the eastern side. 

It spread over an area of 2025.69 ha (4.2 %) in 1978 and 

increased to 2194.08 ha (4.6%) during 1998. It further decreased 

to 3.5% of the total landcover in 2010. It was probably because 

corals in Andaman Sea saw large amounts of coral bleaching in 

the summer of 1998, 2002, 2005 and also 2010 where 70% 

corals were bleached during April-May, 2010 due to high sea 

surface temperature (SST)
27,28

. The notable growth of reefs to 

the west of the islands is primarily attributed to the submarine 

landscape and also due to the folded mountain range of 

ArakanYoma
29

. The major species are Porites spp., Acropora 

spp.and Diploastrea heliopora and cover 5-10% area. The rate 

of change has been -23.17% during the study period.  

 

If mud is deposited over the reefs than it indicates degraded 

state of the reefs. Such depositions of mud were observed near 

adjacent to Navy Bay, Flat Bay and Chatham Island. In the 

study area, sedimentation plays a major role by depositing sand 

over reef
30

 and it may be due to sediment loads in the water, as 

land and agricultural runoff, rise in sea surface temperature and 

overexploitation of reef resources
31-33

. 

 

Mud: Mud usually comprise of debris of corals and mollusc 

shells and might be drifting in nature
34

. The mud patches were 

identified by its pale tint, linear form and even texture
35

. 

Seasonally algae may cover the sanded reef flat. Seagrasses are 

also known to colonize this zone. Mud patches were identified 

in carbyn’s cove, Jolly Boys Island, Pongibalu and Neil Island 

also. The area under the sand over reef class was 79.71 ha. (0.2 

%) in 1978 which increased to 92.61 ha (0.27 %) and 131.71 ha 

(0.38 %) in 1998 and 2010 respectively. The rate of change of 

area from 1978-2010 has been 42.22% (Table-4).  

 

Plantations: Plantations such as coconut plantation, beetle nut, 

horticultural practices, nurseries and agriculture etc can be 

found scattered all over the study area in association with the 

settlements. In the satellite images it was identified by its light 

pink tone and regular shapes. It is mostly found scattered near 

settlements such as Collinpur, Manjery, Namunaghar, 

Tushnabad, Burmanalha, Wandur, Birchgunj and other areas 

such as North Bay, Ross Island (Figure-13 a), Viper Island etc. 

The plantation area has shown an increasing trend since 1978. It 

was about 4.2 % (2013.12 hectares) of the overall study region 

in 1978. It increased to 6 % (2886.95 hectares) in 1998 and 

finally to 6.6 % (3210.29 hectares) in 2010. The plantations 

have increased about 54% from what it was in 1978 (Table-4). 

 

Conclusion 

The global environment in spite of its dynamic nature can be 

continuously observed and studied with Space based land 

observation systems. Based on the geology and geomorphology 

of the South Andaman Islands it can be devised that the 

conditions are favourable for human activity. The slopes are 

gentle and conservation of top soil favours the growth of forest 

vegetation on the small hills scattered throughout the region. 

Due to limited economic, educational and employment facilities 

in other parts of the Andaman group of islands, the study area 

has seen a permanent invasion of migrants as it is the capital 

region. This has led to increased levels of pressure on land 

resources of south Andaman Islands ultimately leading to 

impromptu as well as unrestrained alteration in Land use/ Land 

cover, thereby resulting in environmental problems
36

. The 

alterations computed in the study with Geospatial technologies 

confirm crucial ecological impacts as major degrading of 

naturally occurring ecosystems such as Mangrove forests, coral 

reefs, sandy beaches etc. has been manifold. Hence, efficient 

sustainable land administration strategies are obligatory to 

evade degradation of the environment and to bring about 

sustainable progress of the Islands. The basic data on LULC 

pattern of the area produced in this study can be of massive 

assist in formulation of plan and agenda requisite for disaster 

resilient growth of the islands. A course of action focussed in 

the direction of local growth; by encouraging various urban 

settlements to come up with cottage industries at its helm as 

growth centres, educational centres in other islands may well 

contain this dilemma and bring about sustainability of resources.  

 

Acknowledgement 

The first author is indebted to the Department of Science and 

Technology (DST), INSPIRE Division, Government of India; 

for the award of DST INSPIRE Fellowship (IF140969). The 

authors are also indebted to Mr. Titus Immanuel (PhD Scholar, 

Pondicherry University) and Mr. Gautham Bharti (Research 

Associate, Central Island Agricultural Research Institute) for the 

noteworthy comments and reviews which has improved the 

quantity of the Manuscript.  Thanks are also due to Dr. 

Shivashankar for his constructive comments and suggestions. 

 

References 

1. Ashton E.C., Hogarth P.J. and Macintosh D.J. (2003). A 

comparison of brachyuran crab community structure at four 

mangrove locations under different management systems 

along the Melaka straits-Andaman sea coast of Malaysia 

and Thailand. Estuaries, 26, 1461-1471. 

2. Herold M., Mayaux P., Woodcock C.E., Baccini A. and 

Schmullius. C. (2008). Some Challenges in Global Land 

Cover Mapping: An Assessment of Agreement and 

Accuracy in Existing 1 km Datasets. Remote Sensing of 

Environment, 112, 2538-2556. 

3. Bounoua L., DeFries R.S., Collatz G.J., Sellers and Khan 

H. (2002). Effects of land cover conversion on surface 

climate. Climate Change, 52, 29-64. 

4. Ge J., Qi J., Lofgren B.M., Moore N., Torbick N. and 

Olson. J.M. (2007). Impact of Landuse/Cover Classification 

Accuracy on Regional Climate Simulations. Journal of 

Geophysical Research, 112, D05107. 



Research Journal of Marine Sciences _____________________________________________________________ ISSN 2321–1296 

Vol. 5(1), 1-10, January (2017) Res. J. Marine Sci. 

 International Science Community Association          9 

5. Hibbard K., Janetos A., Van Vuuren D.P., Pongratz J., Rose 

S.K., Betts R., Herold M. and Feddema. J.J. (2010). 

Research Priorities in Land use and Land-Cover Change for 

the Earth System and Integrated Assessment Modelling. 

International Journal of Climatology, 30, 2118-21128. 

6. Imaoka K., Fujii H., Murakami H., Hori M., Ono A., 

Igarashi T., Nakagawa K., Oki T., Honda Y. and Shimoda. 

H. (2010). Global Change Observation Mission (GCOM) 

for Monitoring Carbon, Water Cycles, and Climate Change. 

Proceedings of the IEEE, 98, 717-734. 

7. Tucker C.J., Townshend J.R.G. and Goff T.E. (1985). 

African Land-Cover Classification Using Satellite Data. 

Science, 227, 369-375. 

8. Foley J.A., DeFries R., Asner G.P., Barford C., Bonan G., 

Carpenter S.R., Chapin F.S., Coe M.T., Daily G.C., 

Helkowski J.H.M., Holloway T., Howard E.A., Kucharik 

C.J., Monfreda C., Patz J.A., Prentice I.C., Ramankutty N. 

and Snyder. P.K. (2005). Global Consequences of Land 

use. Science, 309, 570-574. 

9. Jung M., Henkel K., Herold M. and Churkina. G. (2006). 

Exploiting Synergies of Global Land Cover Products for 

Carbon Cycle Modelling. Remote Sensing of 

Environment,101, 534-553. 

10. Buchanan G.M., Nelson A., Mayaux P., Hartley A. and 

Donald P.F. (2009). Delivering a Global, Terrestrial, 

Biodiversity Observation System through Remote Sensing. 

Conservation Biology, 23, 499-502. 

11. Hall F.G., Bergen K., Blair J.B., Dubayah R., Houghton R., 

Hurtt G., Kellndorfer J., Lefsky M., Ranson J., Saatchi S., 

Shugart H.H. and Wickland D. (2011). Characterizing 3D 

Vegetation Structure from Space: Mission Requirements. 

Remote Sensing of Environment, 115, 2753-2775. 

12. De Moraes J.F.L., Seyler F., Cerri C.C. and Volkoff. B. 

(1998). Land Cover Mapping and Carbon Pools Estimates 

in Rondonia, Brazil. International Journal of Remote 

Sensing, 19, 921-934. 

13. Xu B., Gong P., Biging G.S., Liang S., Seto E. and Spear. 

B. (2004). Snail Density Prediction for Schistosomiasis 

Control Using IKONOS and ASTER Images. 

Photogrammetric Engineering and Remote Sensing,70, 

285-1294. 

14. Xiao Q., Austin S.L., McPherson E.G. and Peper P.J. 

(1999). Characterization of the structure and species 

composition of urban trees using high resolution AVIRIS 

data. Proc. of the 1999 AVIRIS Workshop, Pasadena, CA,  

15. Richards J.F. and Flint E.P. (1994). Historic Land Use and 

Carbon Estimates forSouth and Southeast Asia 1880 – 

1980. Carbon Dioxide Information Analysis Center, Oak 

Ridge National Laboratory, Environmental Sciences 

Division, Publication No. 4174. [Extensive study for land 

use of South and Southeast Asia. 

16. Da Costa S.M.F. and Cintra J.P. (1999). Environmental 

Analysis Of Metropolitan Areas in Brazil. ISPRS Journal of 

Photogrammetry and Remote Sensing, 54, 41-49.  

17. Batty M. (2008). The size, scale, and shape of cities. 

Science, 319, 769-771.  

18. T. Lillesand, R.W. Kiefer, J. Chipman (2014). Remote 

Sensing and Image Interpretation. John Wiley and Sons, 

724.  

19. Moshen A. (1999). Environmental land use Change 

detection and assessment using with multitemporal satellite 

imagery. Zanjan University. 

20. Prenzel B. (2004). Remote sensing-based quantification of 

land-cover and land-use change for planning. Progress in 

Planning, 61, 281-299. 

21. Fan F., Weng Q. and Wang Y. (2007). Land use land cover 

change in Guangzhou, China, from 1998 to 2003, based on 

Landsat TM/ETM+ imagery. Sensors, 7, 1323-1342.  

22. Lillesand T.M. and Kiefer R.W. (2014). Remote Sensing 

and Image Interpretation. New York, JohnWileyand Sons, 

736. 

23. S. Nayak, A. Bahuguna, B. Deshmukh, D.G. Shah (2003). 

Eco-morphological zonation of selected coral reefs of India 

using remotely sensed data. Space Application Centre 

(ISRO), Ahmedabad, 59-74. 

24. Dwivedi R.S., Sreenivas K. and Ramana K.V. (2005). 

Land-use/land-cover change analysis in part of Ethiopia 

using Landsat Thematic Mapper data. International Journal 

of Remote Sensing, 26(7), 1285-1287. 

25. Mas J.F., Velazquez A., Gallegos J.R.D., Saucedo R.M., 

Alcantare C., Bocco G., Castro R., Fernandez T. and Vega 

A.P. (2004). Assessing land use/cover changes: a 

nationwide multidate spatial database for Mexico. 

International Journal of Applied Earth Observation and 

Geoinformation, 5, 249-261. 

26. Zhao G.X., Lin G. and Warner T. (2004). Using Thematic 

Mapper data for change detection and sustainable use of 

cultivated land: a case study in the Yellow River delta, 

China. International. Journal of Remote Sensing, 25(13), 

2509-2522. 

27. Vivekanandan E, Ali M.H., Jasper B. and Rajaopalan M. 

(2000). Vulnerability of corals to warming of the Indian 

seas: a projection for the 21st century. Current Science, 

97(11), 1654-1657. 

28. Krishnan P., Dam-Roy S., Grinson-George, Srivastava 

R.C., Anand A., Murugesan S., Kaliyamoorthy M., Vikas 

N. and Soundararajan R. (2011). Elevated sea surface 

temperature during May 2010 induces mass bleaching of 

corals in the Andaman. Current Science, (100), 111-117. 

29. Ahmad E. (1972). Coastal Geomorphology of India. Orient 

Longman Ltd., New Delhi, 11-48. 



Research Journal of Marine Sciences _____________________________________________________________ ISSN 2321–1296 

Vol. 5(1), 1-10, January (2017) Res. J. Marine Sci. 

 International Science Community Association          10 

30. Kulkarni (2000). Status of coral reef. Ministry of 

Environment and forest, Government of India, 45-50. 

31. Arthur R. (1996).  A survey of the coral reefs of the 

Mahatma Gandhi Marine National park, Wandoor, 

Andaman Islands. A report submitted to the ANET, 47. 

32. Dorairaj K. (1994). Fishes of the Andaman Islands – A 

check list. spl. Publ., CARI, Port Blair, 67. 

33. Mustafa A.M. (1990). Increasing environmental stress on 

the coral reef ecosystem around South Andaman. Journal of 

Andaman Science Association, 6(1), 63-65. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

34. Fairbridge R.W. (1968). Encyclopedia of Geomorphology. 

Encyclopedia of Earth Science Series, VII, dowden, 

Hutchinson and Ross, Inc. Stroudsburg, Pennsylvania, 388-

403. 

35. Bahuguna and Nayak (1998). Coral reefs of the Indian 

coast. Scientific note, SAC / RSA / RSAG / DOD-COS / 

SN / 16 /97, Space Applications Centre, Ahmedabad, 56. 

36. Seto K.C., Woodcock C.E., Song C., Huang X., Lu J. and 

Kaufmann R.K. (2002). Monitoring land use change in the 

Pearl River Delta using Landsat TM. International. Journal 

of Remote Sensing, 23(10), 1985-2004. 


