
INTRODUCTION

Historically malaria has been a major public health
predicament, globally affecting >300 million individuals
per year1 and causing 1.5 to 2.7 million deaths, leading to
devastating effects on health and development2. It has long
been understood that mosquito numbers depend on cli-
mate3, posing a major threat to humans due to their abil-
ity to carry disease-causing pathogens4. Malaria was con-
sidered as a dreaded disease in India with over 75 million
cases and 0.8 million deaths in the 1950s4. According to
the world malaria report 2014, India accounted for nearly
58% of malaria cases in the Southeast Asia Region5.

Andaman and Nicobar Islands (ANI), a union terri-
tory of India, has historically been known for high ma-
laria transmission6. In spite of several reports of malarial
vector distribution from ANI, large areas still remain un-
explored, specifically deep-forested areas where manual
surveys are very tedious due to difficult accessibility. In

lieu of the uncharted dense vegetation and inaccessibility
of the area under present investigation, geospatial tech-
nology presents itself as a potential tool for mapping the
natural habitat of the vector to predict the vector abun-
dance spatially.

Andaman and Nicobar Islands (ANI) is the maritime
island territory of India in the Bay of Bengal between the
peninsular India and Myanmar, spreading like a broken
necklace trending in a north-south direction. Bounded by
the coordinates (92° to 94° East and 6° to 14° North), it is
an archipelago with > 500 islands/islets, stretching over
700 km. As per the census 2011, there are 38 inhabited
islands with a population of approximately 356,000. They
are closer to the Indonesian landmass than to mainland
India (1200 km), with the southernmost island only 150
km from Sumatra and the northernmost landfall, 190 km
south of West Myanmar.

Application of remote sensing technologies in vector
mapping dates back to the year 1971, when for the first
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ABSTRACT

Background & objectives: Malaria is a serious disease which has repeatedly threatened Andaman, an island territory
of India. Uncharted dense vegetation and inaccessibility are the salient features of the area and the major areas are
covered by remotely sensed data to identify the malaria vector’s natural habitat. The present investigation appraises
the role of geospatial technologies in identifying the natural habitat of malarial vectors.

Methods: The base map was prepared from Survey of India’s toposheets, the landuse map was prepared from
indices techniques like normalised difference vegetation index (NDVI), normalised difference water index (NDWI),
modified normalised difference water index (MNDWI), normalised difference pond index (NDPI), and normalised
difference turbidity index (NDTI) in conjugation with visual interpretation. The soil moisture content map was
reproduced from the soil atlas of Andaman and Nicobar Islands followed by generation of an aspect profile from
ASTER-GDEM satellite data. Both the landuse map and aspect profile were validated for accuracy in the field.

Results: A weighted overlay analysis of the classes like landuse, soil moisture and aspect profile of the study area
resulted in identification of the potential natural habitat map of malaria vector surrounding the areas of Tushnabad,
Garacharma, Manglutan, Chouldari, Ferrargunj and Wimberlygunj hamlets.

Interpretation & conclusion: The natural habitat of malaria vector indicated that Tushnabad, Garacharma,
Manglutan, Chouldari, Ferrargunj and Wimberlygunj hamlets are within the proximity of 2.5 km from the prime
habitat location with more number of malaria positive cases. Also these hamlets are surrounded by dense evergreen
forest and the land surface is draped by clay loam and clay soil texture exhibiting high soil moisture content
warranting high rates of survival and proliferation of the vector ensuring resurgence of malaria every year. It is
thus concluded that application of geospatial technologies plays an important role in identifying the natural habitat
of malaria vector.
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time, National Aeronautics and Space Administration
(NASA) scientists investigated the use of colour-infrared
(CIR) aerial photography to identify the larval habitat of
the nuisance saltmarsh mosquito Aedes sollicitans in New
Orleans, America7. Since then variety of satellite data
products ranging from Landsat Thematic Mapper (TM)
satellite, French Satellite Systeme Pour l’Observation de
la Terre (SPOT), Indian remote sensing (IRS) satellite
with Linear Imaging Self-scanning Sensors (LISS I, LISS
II, LISS III, LISS IV), Panchromatic imagery to IKONOS,
red and infrared colour aerial photographs and the me-
teorological satellites, National Oceanic and Atmospheric
Administration’s Advanced Very High Resolution Radi-
ometer (NOAA-AVHRR) are used for delineating and
mapping of mosquito breeding habitats and their ecol-
ogy8–9. Image processing software such as ERDAS
IMAGINE, ENVI, and PCI-Geomatica are used for pro-
cessing the satellite data products.

Ecological modelling of vectors and vector-borne
diseases with different geoclimatic and environmental
variables can be studied using GIS platforms such as
ArcMap, Map Info, Map Maker, EPIMAP, Pop Map,
Surfer, Atlas GIS, Geo Statistics+, IDRSI, GRASS, and
Geographical Analysis Support System (GRASS)9–10.

The presence of several different vectors in ANI has
been described in earlier studies. An excellent account of
the broad array of not only malarial vector’s but also oth-
ers present in ANI has been documented by Rajavel and
Natarajan11. According to them the mosquito fauna of
ANI included 107 species in 23 subgenera and 24 gen-
era. The anophelines such as An. aitkeni, An. annandalei,
An. barbirostris, An. barbumbrosus, An. insulaeflorum,
An. nigerrimus, An. roperi, An. umbrosus, An. aconitus,
An. annularis, An. balabacensis, An. karwari, An. kochi,
An. maculates, An. nivipes, An. philippinensis, An.
stephensi, An. subpictus, An. sundaicus, An. tessellates,
An. vagus and  An. varuna  adults  were reported to pre-
dominantly found in mangroves. However, larval forms
were also reported to found around non-mangrove areas
like ground pool, roadside pits, stream pool, rock pool,
beached boats and houses. An. sundaicus, a local malaria
vector known for transmission of malaria in the study
area shares the habitat with An. subpictus and An. vagus.
However, malaria transmission by the latter two species
is not documented so far. A detailed account of the bio-
ecology of An. philippinensis in ANI has been reported
by Das et al12. The alteration of the land cover due to the
subsidence of landmass during the 2004 Sumatra earth-
quake was followed by a tsunami inundating the coastal
regions and increasing the risk of malaria outbreaks in
South Andaman13. Nancowry group of islands had an up-

surge in malaria cases during post-tsunami14.
The above literature survey indicates that most of the

vector related studies were carried out with an entomo-
logical focus. Henceforth, the present investigation ap-
praises the role of geospatial technologies in identifying
the natural habitat of malarial vectors and this study is
first of its kind in this area.

MATERIAL & METHODS

Study area
The study area, the southern part of South Andaman

lies between 11°27'00'' and 11°45'00'' N and 92°30’00'’
and 92°46'47'' E (Fig. 1) covering a land area of 384.79
km2. The area runs roughly in a northsouth direction for
about 30.78 km from Wimberley Ganj to Chidiatapu.
Along the eastwest direction, it runs for about 25.80 km.
The highest peak in the area under investigation is Mt.
Harriet (374 m). The coastal fringes of the study area are
creased with sensitive and fragile wetland ecosystems such
as estuaries, mudflats, sandy beaches and mangrove for-
ests. It also has tropical evergreen, semi-evergreen, and
moist-deciduous forest with exuberant biodiversity and
productivity. The region receives an average rainfall of
3180 mm in about 150 rain days. Humidity is about 81%,
with temperatures ranging between 23.9 and 30.2°C in
any given year.

The presence of dense vegetation, mangroves, salt
marshes, mudflats6, 11, 15 and congenial meteorological
parameters16 encourages the presence and proliferation
of not only the malarial vector but also other vectors which
have the ability to transmit vector borne diseases in the
study area.

Study duration
The present investigation was carried for four

consecutive years from 2010 to 2013 as the Directorate
of Health Services, Port Blair, Andaman have well
documented records of malaria cases from the year 2010
onwards.

Materials
The following resources were used in the study:

Toposheets of Survey of India, IRS-P6-LISS-IV satellite
imagery data, epidemic occurrence data and ASTER-
GDEM satellite data.

Data acquisition
The toposheets were obtained from Survey of India

(SOI), Kolkata, India. IRS-P6-LISS-IV satellite data of
the year 2013 was procured from national remote sens-
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ing agency (NRSA), an Indian nodal agency which dis-
penses satellite data products. It is a data product of mod-
erate resolution of 23.5 m with four bands, green band
(0.52 to 0.59 µm), red band (0.62 to 0.68 µm), near infra-
red (NIR) band (0.77 to 0.86 µm) and short wave infra-
red (SWIR) band (1.55 to 1.70 µm). Epidemic occurrence
data were obtained from the Directorate of Health Ser-
vices, Port Blair, Andaman.

The 2001 advanced spaceborne thermal emission and
reflection radiometer-global digital elevation model (AS-
TER-GDEM) data was downloaded freely from the
website of National Aeronautics Space Administration
(NASA), USA. The pixel resolution of this image was 15
m and a vertical accuracy <20 m.

Data analysis
The data used for this study were processed using

ArcMap 10.1 and ERDAS 2011 geospatial software. The
image analysis and interpretation were validated in the
field for its accuracy using Garmin 62CSX Global Posi-
tioning System (GPS).

Methodology
The flow diagram depicts the methodology adapted

for mapping the natural habitat of the vector in the study
area (Fig. 2).

Survey of India toposheet: Restricted toposheets (Nos.

87A/10, 87A/11 and 87A/14) from Survey of India (SOI)
covering the study area on 1:50 K scale were used in ex-
tracting the information like high tide line, road network,
village locations, drainage pattern, etc. which was used
in the preparation and validation of the base map entities.

The toposheets of the year 1979 (year of publishing)
were scanned at 300 dpi and saved in *.tif (tagged image
file) format. This scanned image was further processed
using ArcMap 10.1 Desktop software. The toposheets
were georeferenced and seamlessly stitched together into
a one image using mosaicing technique. The co-registra-
tion of the IRS-P6 satellite imagery was carried out using
ERDAS image processing software with respect to the
already geo-rectified and mosacied toposheets.

IRS-P6-LISS-IV satellite imagery data: Landuse land
cover (LULC) pattern were deciphered from the satellite
imagery using visual interpretation and indices techniques.
The LULC pattern of a region is determined by natural
and socioeconomic factors and their utilization by man
intime and space. Satellite image was visually interpreted
and classified (level-II classification) as per existing guide-
lines17–18 followed by on-screen digitization. With the
given resolution of 23.5 m (moderate resolution) only
level-II classification is possible, covering a large area.
Seven classes of landuse pattern were observed in the
study area namely, forest, settlement with vegetation, plan-
tation, water body, water inundation, mudflats and man-

Fig. 1: Map of Andaman and Nicobar Islands showing the study area.
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groves. Further, detailed and finer classification (level-
IV classification) of the above mentioned feature classes
are possible only with high resolution image (0.5 m) which
covers a small area.

In the satellite image forest appeared as bright red to
dark red in tone, irregular in shape; plantation appeared
as dark red tone with a smooth textured areal extent of
almost regular shape. Along the coastal frontiers of the
study area coconut plantation was observed and rubber,
teak, areca nut, pepper plantation, etc. were observed fur-
ther inland in the study area. Human settlement was iden-
tified by its bluish green to bluish tone on the satellite
imagery. Blue colour with smooth and irregular pattern
represented water body and water inundation on the im-
agery. Mangroves appeared as bright red to dark red in
tone, irregular in shape on the satellite imagery. In the
imagery tidal mudflats expressed itself in bluish green/
persian green/brown tone, irregular shape and smooth
texture, located in high tidal/low tidal/sub-tidal zone.

The indices techniques19–23 is advantageous over vi-
sual interpretation techniques of satellite imagery in qual-
ity and accuracy. Various wetland features were distinc-
tively deciphered in comparison with associated terrain
features through indices techniques which significantly
minimized the room for misinterpretation of features. Five
indices techniques used in the present study are:
(i) Normalised difference water index (NDWI) =

(Green-NIR)/(Green + NIR);
(ii) Modified normalised difference water index

(MNDWI) = (Green-MIR)/(Green + MIR);
(iii) Normalised difference vegetation index (NDVI) =

(NIR-Red)/(NIR + Red);
(iv) Normalised difference pond index (NDPI) = (MIR–

Green/MIR + Green); and
(v) Normalised difference turbidity index (NDTI) =

(Red –Green)/(Red + Green).
Where, MIR means mid infrared band and NIR indi-

cates near infrared band.
Models were developed in the model maker option

of the ERDAS software for the above mentioned indices.
The outputs thus obtained were displayed in different
combination of red, blue and green planes for differenti-
ating and extracting wetland features through the genera-
tion of false colour composites (FCCs). Visually, the FCC
of NDTI, MNDWI and NDWI on red, green and blue
planes allows the discrimination of wetland classes like
mangroves, mudflats and creeks easily. An FCC of NDVI,
NDPI and MNDWI on red, green and blue planes allows
the discrimination of open water easy (cyan colour).

ASTER-GDEM data: Landscape reconstruction can
be easily done using this satellite data product24. An as-
pect map was generated from the surface tool of the spa-
tial analyst module of the ArcMap software. All the low
lying areas with negative elevation were considered as

Fig. 2: Methodology for mapping natural habitat of malaria vector.
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seasonal water logging regions during meteorological
events. These demarcated water logging areas were vali-
dated on field and the output map was updated.

Supporting collateral data
Auxiliary data, viz. soil moisture, health centre-wise

malaria positive data/cases from Directorate of Heath
Services, Port Blair, Andaman and meteorological data
were also used since they are as much vital as the pri-
mary data for mapping the habitat of vector.

Soil moisture content: Soil moisture content has a
direct influence on mosquito survival and transmission
of vector borne diseases25-26. Moisture content of the soil
can not be directly inferred; instead, it is measured by
water holding capacity of the soil. Thus, it can be esti-
mated from the soil texture. Soil moisture content of the
study area was estimated from the soil atlas of Andaman
and Nicobar Islands by incorporating the measured val-
ues of water holding capacity for different class of soil
texture27 using ArcMap software.

Malaria positive data: The malarial positive cases
data are vital to evaluate the reason for their frequent re-
occurrence around few hamlets and this data may also
facilitate mitigative measures. The data recorded from 12
primary health centres, viz. Tushnabad, Garachrama,
Manglutan, Ferrargunj, Wimberlygunj, Chouldari, Bam-
boo flat, Junglighat, Dairyfarm, Delanipur, Shadipur and
Chidyatapu for the past four years (2010–13) were col-
lected from the Directorate of Health Services, Port Blair,
Andaman Nicobar Islands.

Meteorological data: Port Blair (Shadipur) is the only
meteorological observatory in the study area. An average
of monthly meteorological information including rainfall,
temperature, humidity and wind velocity was compiled
for the past five decades (1963 to 2013).

Habitat mapping
An overlay analysis was executed in ArcMap 10.1

by providing individual ranks for different classes of
LULC, soil texture and the aspect profile of the study
area to delineate the malarial vector’s natural habitat
(Table 1).

In the classified LULC map feature classes like wa-
ter body, water inundation and mangrove were given high-
est rank of four because these are the habitat where water
and food for the larvae is in plentiful and ensures ample
scope for the different developmental stages of the ma-
larial vector’s life cycle. A rank three was given to forest
and plantation as these provide space for them in the tree
holes apart from the discarded coconut shells, and climb-
ing steps cut in bole hosts the habitat for the malaria vec-

tor. Human settlement with vegetation was given a rank
of two as the humans and domestic animals are the tar-
gets of these vectors and it provides a micro-environment
for their proliferation. Tidal mudflats were given a low-
est rank of one as this habitat is quite dynamic and diur-
nally altered by the waxing and waning of the tides.

In the soil textural class, clay loam and clay soil tex-
ture classes were provided a highest rank of four because
these two soil textural classes demonstrate the highest
water holding capacity in the study area. A rank of three
was given to sandy clay and sandy clay loam. Loamy
sand and sandy soil texture gets a rank of two and one
respectively.

Low lying areas prone to water logging were delin-
eated from the aspect map. Low lying areas with nega-
tive elevation was given a highest rank of two as these
regions are seasonally water logged during monsoon sea-
son and the rest of the highland area gets a rank of one.

RESULTS

Landuse land cover pattern
The satellite image (IRS P6, LISS-IV) interpretation

revealed seven classes of landuse pattern in the study area,
viz. forest, settlement with vegetation, plantation, water
body, water inundation, mudflats and mangroves. The
accuracy of image interpretation was verified by field
investigation using handheld GPS.

Water body and water inundation covered an extent
of 1.42 km2 (0.34%) and 13.02 km2 (3.09%) respectively.
Dhanikhari and Bil are the two major water bodies in the
study area. Permanent water inundation was observed
around Sipighat, Phanighat, Bambooflat, Mittakhari,
Shaithankhari and Port Mout due to landmass subsidence
as a consequence of earthquake and tsunami in 2004. The

Table 1. Ranking strategy of different parameter for
overlay analysis

S. No. Feature class Rank

Landuse land cover (LULC)
(1) Water body, water inundation and mangrove 4
(2) Forest and plantation 3
(3) Settlement with vegetation 2
(4) Mudflat 1
Soil textural class  
(5) Clay and clay loam 4
(6) Sandy clay and sandy clay loam 3
(7) Loam sand 2
(8) Sandy 1
Aspect from aster GDEM  
(9) Water logging low-lying area 2
(10) Highland 1
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periphery of the inundated areas was creased by grass.
The majority of the study area (160.05 km2; 37.98%) was
covered by dense evergreen forest. Settlement with veg-
etation and plantation covered an extent of 146.2 km2

(34.70%) and 65.7 km2 (15.59%) respectively around the
coastal fringes throughout the area under investigation.
Mangroves observed along the creeks of Carbyn Cove,
Brmanallah. Junglighat, Minnie Bay, Chidiyatapu,
Sippighat, Dhannikari, New Wandoor, North Wandoor,
Chouldari, Collingpur, Guptapara, Manjery, Ponghibalu,
Tirur, Hobdaypur, Manglutan, Guptapara, Hashmatabad,
Govindapuram, Namunaghar, Bambooflat, Panighat,
Wright Myo and adjacent Labyrinth Islands constituted
an extent of 33.34 km2 (7.91%). Mudflats covered an
area of 0.65 km2 (0.39%). Figure 3 depicts 2013 landuse
pattern.

Seasonal water logging area
Perennial water bodies are picked up very well on

the IRS-P6 satellite image. On the contrary, seasonal water
logging area can be demarcated only from ASTER-
GDEM. An aspect map was generated out of this satellite
data to delineate the negative topography in the study.
During the monsoon rains the low lying regions with
gentle and negative profile are subjective to water log-
ging. The streams of different order act as a conduit to

feed these areas with water. The fourth and fifth order
streams found downstream are fed by large number of
lower order up streams. The stream network was delin-
eated from the toposheet and was updated from the IRS-
P6 satellite imagery. A combination of stream network
and negative topography helped to determine the distri-
bution of water logging areas in the study as shown in
Fig. 4.

Soil moisture content pattern
Soil moisture content was an important consideration

in this investigation. This was inferred from the soil tex-
ture having the capacity of holding the water. Six types
of soil texture were encountered in the study area namely,
clay, clay loam, loamy sand, sandy, sandy clay and
sandy clay loam. Clay loam was the dominant textural
class of soil well distributed throughout the study area,
followed by clay. Sandy texture was seen along the coastal
fringes. Loamy sand was noticed in the area around
Wimberleygunj, Stewardgunj, Tunisabad, Manjeri and
Guptapara. Sandy clay loam was observed around
Wandur, Colinpur, leda point, Lmlidera point, Ferrargunj,
Nimboo Bagicha, North point Tarmugli Island, Boat
Island, Jolly Boys Island, Redskin Island and Ross Is-
land. Figure 5 shows the soil texture in the study area.
Clay loam has the highest water holding capacity followed

Fig. 3: Landuse of the study area from IRS-P6-LISS-IV satellite image
interpretation.

Fig. 4: Seasonal water logging regions in the study area inferred from
ASTER-GDEM image.
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Potential malaria vector’s natural habitat
Potential natural habitat of the malarial vector was

identified using overlay analysis technique. Individual
ratings of LULC, soil texture and aspect profile were
summed to get potential natural habitat of malaria vector
(Table 1). This potential habitat was demarcated on the
basis of the distribution of total ranking (Fig. 6). Total
ranking of 9–10 was considered as the prime natural habi-
tat for malaria vectors followed by rank range of 7–8, as
the secondary habitat and a rank range of 5–6 indicated
sites where the habitat is comparatively small.

Table 2. Village-wise malaria positive data from the
year 2010–13

S. No. Location Year

2010 2011 2012 2013

(1) PHC Tushnabad 331 86 54 73
(2) PHC Garachrama 60 36 47 25
(3) PHC Manglutan 23 8 14 6
(4) PHC Ferrargunj 7 7 9 5
(5) PHC Wimberlygunj 5 10 13 8
(6) PHC Chouldari 2 3 15 5
(7) CHC  Bamboo Flat 1 2 0 1
(8) UHC  Junglighat 5 1 1 1
(9) UHC  Dairyfarm 4 1 2 0
(10) UHC Delanipur 7 6 0 1
(11) UHC Shadipur 1 1 2 0
(12) PHC Chidyatapu 0 0 2 0

PHC—Primary Health Centre; CHC—Community Health Centre;
UHC—Urban Health Centre; Source: Directorate of Health Services,
Port Blair, Andaman, India.

by clay; on the other hand sandy texture has the least water
holding capacity in the study area27.

Malaria occurrence
The present knowledge of malaria occurrences with

the current landuse patterns would be sufficient to stan-
dardize a protocol for mapping the malarial vectors’ natu-
ral habitat. According to the Directorate of Health Ser-
vices, Port Blair, Andaman, India, highest numbers of
malaria positive cases were recorded from Tushnabad
followed by Garacharma and Manglutan hamlets in the
area under investigation. Table 2 depicts the malaria posi-
tive cases in 12 hamlets for four years from 2010 to 2013.

Meteorological data
An average of five decades of meteorological data is

presented in the Table 3. It was inferred that peak rainy
months are between May to October in any given year
with relative humidity in the range of 78 to 86 and the
wind speed ranging from 5.5 to 17.5 km/h during the wet
season. The prevailing meteorological conditions such as
increased rainfall, humidity and temperature are condu-
cive for the proliferation of malaria vector in the study
area11 and are in complete accordance with the malaria
positive cases recorded by the Directorate of Health Ser-
vices, Port Blair, Andaman, India.

Fig. 5: Soil texture map of the study area from soil atlas of Andaman
and Nicobar Islands.

Table 3. Monthly average rainfall, temperature and Relative
humidity of the study area from the year 1963 to 2013

Month Rainfall Rainy Temperature Relative
(mm) days (ºC) humidity (%)

 Max Min 8:30 hrs 17:30  hrs

Jan 40.3 3 29.7 22.1 72 75
Feb 18.98 2 30.5 21.8 71 72
Mar 20.69 1 31.5 22.4 69 72
Apr 74.07 4 32.5 23.4 68 73
May 397.22 17 31.5 24.1 78 82
Jun 475.67 20 29.5 23.9 83 84
Jul 450.27 21 29.1 23.5 84 85
Aug 442.07 21 29 23.5 84 85
Sep 466.84 19 29 22.6 84 86
Oct 306.72 15 29.6 23 78 81
Nov 232.83 13 29.7 23.2 78 81
Dec 126.9 7 29.5 22.8 73 77

Total 3052.56 143
Average  254.38 30.1 23 76.8 79.4
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DISCUSSION

The prime natural habitat of malaria vectors is around
Tushnabad, Garacharma, Manglutan, Chouldari,
Ferrargunj and Wimberlygunj hamlets in the present study
area. A retrospection of malaria occurrence data also in-
dicated that the malaria positive cases were high in these
hamlets when compared to other sites and also showed a
recurrence trend every year (Table 2). The present inves-
tigation revealed that there are some critical contributing
factors which ensure the prevalence and proliferation of
malaria vector. Major factor was permanent water inun-
dation observed in the vicinity of the hamlets due to land-
mass subsidence as a consequence of catastrophic mega
earthquake and tsunami in 2004 which significantly in-
creased the possibility of malaria outbreaks13. Field in-
vestigation indicated that periphery of the inundated ar-
eas was creased by dense grass vegetation. Luxuriant
evergreen forest cover and the hamlets at the coastal fron-
tiers were creased with dense mangroves, further fortify-
ing its strong foothold as habitat for thriving2,11,15.

From the meteorological point of view, rainfall oc-
curred for almost 10 months in any given year, thus de-
creasing the salinity and ensuring conducive environment
for abundance of malaria vector11.  Average annual hu-
midity and temperature of the study area was 79.4% and
23 to 30°C respectively, which is ideally suited for the

existence and voracious proliferation of the vector (Table
3)2, 16. Water is a fundamental requisite for the larval de-
velopment of the vector which is available abundantly
around the above mentioned hamlets in conjugation with
mangrove swamps and dense vegetation15. The land sur-
face of hamlets where more number of malaria positive
cases was recorded were extensively draped by clay loam
and clay soil texture exhibiting high soil moisture con-
tent throughout the year27. Thus the survival of the ma-
larial vector increased many folds due to high moisture
content9, 28.

Lower numbers of malarial positive cases were re-
ported in the past four years from the hamlets Junglighat,
Dairy farm, Delanipur and Shadhipur as these villages
are urbanized and most of the land surface is almost sealed
off due to the establishment of  human settlements resid-
ing on the slope of undulating topography, less vegeta-
tion and a very few water logging area. The malaria vec-
tors in these urban hamlets thrive by the microhabitat
generated by the humans around front and backyard of
the houses like flower pot, coconut fronds, disposed plastic
containers, air conditioners, etc.

The highly affected hamlets such as Tushnabad,
Garacharma, Manglutan, Chouldari, Ferrargunj and
Wimberlygunj are just 2.5 km away from the prime natu-
ral habitat covered by water inundated area, dense veg-
etation and mangrove and malaria vectors finds its host
in a short flight range.

CONCLUSION

The present investigation indicated the expediency
of geospatial technologies in mapping the natural habitat
of malarial vectors. LULC patterns were delineated ac-
curately from IRS-P6 satellite data using indices tech-
niques like NDWI, MNDWI, NDVI, NDPI and NDTI
along with visual interpretation techniques. Further, sea-
sonal water logging areas were demarcated from the as-
pect profile of ASTER-GDEM and a soil moisture con-
tent map was reproduced from the soil texture map of the
soil atlas of Andaman and Nicobar Islands. A natural habi-
tat map was produced by overlay analysis technique as a
consequence of cumulative weightage provided to indi-
vidual feature classes of LULC, soil texture and aspect
profile. Tushanabad, Garacharma, Manglutan, Chouldari,
Ferrargunj and Wimberlygunj hamlets in the study area
were found to be the prime natural habitat of the malarial
vector. The prevailing land use pattern, soil moisture con-
tent and meteorological parameters are congenial for the
existence and propagation of the malarial vector around
these hamlets.

Fig. 6: Map of natural habitat of malaria vector.
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