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Abstract: Mangrove ecosystems are threatened all over 

the world, wherever they occur, and it is in the interest 

of the global community in general and coastal 

communities in particular to conserve these fragile 

ecosystems. Keeping this in mind, based on our field 

observations and data analyses, a mangrove 

conservation plan has been developed for the 

mangroves of Vasai Virar City. We hope this section aids 

in forming conservation priorities of the Vasai Virar 

City Municipal Corporation for the mangroves under 

their jurisdiction.  

In this section, we have detailed out the characteristics 

of each sampling site and identified locations in need of 

urgent attention in terms of conservation. Sites were 

assessed based on the overall health of the mangroves 

and associated fauna, species composition and level of 

disturbance from anthropogenic pressures. We have 

later discussed possible measures to curb damage to the 

disturbed sites. 
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INTRODUCTION 

 
Mangrove Plants: The term “mangrove” refers to an 

assemblage of tropical trees and shrubs that grow in 

the muddy intertidal zone. The intertidal zone is that 

stretch of land that lies between the low and high tide 

elevations. It consists typically of beaches, mudflats 

and rocky shores. Mangroves grow wherever the 

intertidal zone is made up of gently sloping mudflats, 

provided some other conditions are also met and also 

extend along tidal rivers. This stretch of land is a 

hostile one, being constantly subjected to salinity 

changes, tidal fluctuations and anaerobic soils. Any 

other terrestrial tree species would not be able to 

survive these conditions. However, over an 

evolutionary history that began 80 million years ago, 

mangroves have evolved special morphologic and 

physiologic features that enable them to survive these 

harsh habitats. Mangrove trees are thus characterized 

by the presence of special root systems that support 

them in the muddy ground and also excrete salts, 

thick leaves to reduce transpiration loss, salt glands 

on bark and leaf surfaces and such other features. 

MATERIAL AND METHODS 

1. Estimating total area under mangrove cover 

Total mangrove area was estimated by spatial 

analyses. It included ground truthing, followed by 

digitization and preparation of a mangrove cover map 

in a GIS environ.  

 
Ground truthing was carried out in field with a GPS 

instrument. In this exercise, remote sensed data was 

matched with actual ground realities. This helps to 

relate image data to real features and materials on the 

ground. It calibrates remote-sensed data, and aids in 

the analysis of what is being sensed. 

Through our GIS analysis, we found that mangroves 

of Vasai Virar City are not found in vast continuous 

stretches, but small patches poorly connected to each 

other. Many trees grew along the banks of small 

creeks and creek-lets in a linear fashion. Based on 

these observations, the mangroves of Vasai Virar City 

were classified as dense, sparse patches, very sparse 

patches, and linear patches. 
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Figure 1 Map of Vasai Virar City showing types of mangrove cover 

Mangrove Flora Survey 

Floral survey was conducted in such a way as to 

include tree species in each maturity class, viz. adult 

tree, sapling and seedling.  Plants below 1m height 

were grouped into seedlings, plants between 1 to 4 m 

in height were grouped as saplings, while plants taller 

than 4 m were considered as adult trees. The 

following protocol was followed: 

 A transect perpendicular from the landward edge 

to the seaward edge was drawn. 

 A 10 m x 10 m square plot was marked by using 

the GPS at the high, mid and low shore along 

transect.  

 Within this 100 sq m plot, counts were made for 

adult trees. 

 Further 1 m x 1 m sub-plots were made within 

each 10 m plot. Seedlings and saplings were 

counted in these. 

 
Figure 2 Mangrove plants classified according to maturity class 
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The narrow strip of land where mangrove occurrence 

ends and occurrence of other non-mangrove plants 

begins is occupied by a peculiar set of plants. These 

are known as Strand Vegetation.  Separate sampling 

technique was employed to ascertain their number. 

Belt transects of 100 m x 5 m dimensions were placed 

randomly. Each and every species of associate flora 

within these belts was counted and noted. 

RESULTS & DISCUSSION 

Total mangrove cover in Vasai Virar City  

Through our spatial analyses it was found that the 

total mangrove cover in Vasai Virar City is 30.5 sq. 

km. This accounts for 8.9% of the total area under 

VVMC.  

Table 1 Showing Comparative Analysis of Mangrove Cover of Vasai Virar City with neighbouring cities 

SN Region Mangrove Area (sq.km) Percentage Cover of Total City Area 

1 
Mumbai (City + Suburb) 45 7.5% 

2 
Mira Bhainder 20.7 22.5% 

3 
Vasai Virar City 30.5 8.9% 

The mangroves in Vasai Virar City are spread across 

small disconnected or poorly connected patches. 

Each site has, over time, developed its own 

uniqueness in terms of community composition and 

characteristics. Spatially, the mangrove patches can 

be divided into dense, sparse, very sparse and linear 

patches.  

 Dense patches were those that had 

approximately more than 70% canopy cover. 

 Sparse patches had 40-70% canopy cover. 

 Very sparse patches had 10- 40% canopy cover 

and were found to be dotting around salt pan 

areas and other such open landuses with density 

of about 1 adult mangrove tree per 100m2. 

 Linear patches were found lining edges of small 

creek-lets and open landuses like saltpans with a 

width of not more than 10 m. These patches were 

consisted typically of trees growing singly in a 

line along the edge of a small water body. 

Table 2 Mangrove Cover of Vasai Virar City 

SN Density Gradient Area (sq. km) 

1 Dense  (> 70% canopy cover)  3.5 

2 Sparse (40 – 70% canopy cover) 24.6 

3 Very Sparse (10 – 40% canopy cover) 1.1 

4 Linear (< 10 m width) 1.2 

 TOTAL 30.5 

Floral Survey Findings 

Total number of mangrove tree species 

A total of 10 mangrove species have been recorded 

through our survey (Annexure 1) out of the 17 known 

to exist along the Maharashtra coast. Adjoining Mira-

Bhainder also has a record of 10 mangrove species. 

However, the species composition for the two areas 

is slightly different with Lumnitzera racemosa found 

in Mira-Bhainder, but absent in Vasai Virar City; and 

Bruguiera gymnorrhiza found in Vasai Virar City but 

not in Mira-Bhainder.  

Frequency and Relative Frequency 

Frequency refers to the number of individuals of a 

given species found in a given area.  It helps in 

studying the degree of dispersion of individual 

species in an area and is usually expressed in terms 

of percentage occurrence. It is calculated by the 

following formula: 

 

 

 

Relative frequency helps to study the degree of dispersion of individual species in comparison with the number 

of all species occurred. It is calculated by the following formula: 

 

 

 

Frequency =  Number of plots in which a species occurs 

                                       Total number of plots sampled 

 

Relative Frequency =          Frequency value for a species                x 100 

                                           Total of frequency values for all species  
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Avecennia marina was the most abundant species, 

occurring in almost all of the quadrats followed by 

Exocaria agalocha. Rhizophora mucorana and  

Aegiceras corniculatum occurred at the same 

frequencies of 9.1. 

A. marina also happens to be the most abundant 

species in the saplings and seedlings count.  

 
Figure 3 Frequency of Occurrence of Adult Mangrove Trees 

 
Figure 4  Frequency of Occurrence of Mangrove Seedlings and Saplings 

 
Figure 8 Relative Frequencies of Adult Mangrove Plants 
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Figure 5 Relative frequencies of Mangrove Seedlings 

and Saplings 

Density of trees 

Density is an expression of the numerical strength of 

a species where the total number of individuals of 

each species in all the quadrats is divided by the total 

number of quadrats studied. It is calculated by the 

equation: 

 

 

 

South zone i.e. zone along the Vasai creek proved to have maximum density in terms of seedlings, saplings as 

well as adult trees. This zone is the most dense and most luxuriant among the three areas.  

 
Figure 6 Zone-wise Density of Seedlings and Saplings 

 
Figure 7 Zone-wise Density of Adult Trees 

CONCLUSION 

Living at the interface between land and sea, 

mangroves are well adapted to deal with natural 

stressors (e.g. temperature, salinity, anoxia, UV). 

However, because they live close to their tolerance 

limits, they may be particularly sensitive to 

disturbances like those created by human activities.  

The depletion of mangrove forests due to 

anthropogenic pressures has become a serious 

problem. Habitat destruction through human 
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encroachment is a major threat to mangrove cover in 

developing countries, especially close to growth 

centres such as Mumbai and other rapidly growing 

towns. Measurements reveal alarming levels of 

mangrove destruction. Some estimates put global loss 

rates at one million ha per year, with mangroves in 

some regions in danger of complete collapse. 

Because of their proximity to population centres, 

mangroves have historically been favoured sites for 

sewage disposal. Continued dumping of domestic 

and industrial waste has resulted in change in direct 

physical and physiological damage to the plants and 

also changed the species composition at these sites. 

In addition, mangroves are extremely vulnerable to 

climate change-induced rises in sea level rise, which 

change their salinity distribution and hence, 

productivity and cause a loss in the land occupied by 

them. Changes in precipitation, resulting from 

climate change, will retard growth, productivity and 

seedling survival in mangroves. Decreased 

precipitation, in conjunction with increased salinity 

due to salt water intrusion, could favour more salt-

tolerant species and change the species composition. 

This could in turn, affect mangrove provisioning 

services. Large-scale changes in species composition 

and zonation in mangrove forests are also expected 

as a result of changes in sedimentation and organic 

accumulation. 

Increased number of natural disasters will increase 

physical damage to mangroves, while changing wave 

climates which increase coastal erosion, will also 

degrade these habitats. 
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