
CHAPTER 11: CONCLUSIONS

Conclusions of the present study, their implications and recommendations are 

listed below:

1. The multispectral LISS III satellite data has been found to be useful in 

mapping the different mangrove communities in the study area with high 

accuracy.

2. The classification system for mangrove community zonation has been 

evolved in the study. This classification system takes care of tidal 

inundation, salinity, geomorphological setting and density of the 

mangroves. This system has also been used to zone the mangroves of 

few regions of India with area specific modifications.

3. Methodology has been developed which will help in zoning the dominant 

communities of mangroves, using medium resolution satellite data with the 

inclusion of SWIR band. Essentially the methodology involves the image 

analysis technique of band ratioing after carrying out necessary image 

corrections. The band ratioed image along with the radiance converted 

images when subjected to supervised classification help in zoning the 

communities. This study has been verified on the ground with sufficient 

sampling.

4. The best accuracies for mangrove habitat as well as mangrove community 

zonation have been obtained by using band ratios followed by supervised 

classification. The overall classification accuracy obtained was ~89% at 

85% confidence level for the mangrove community zonation map. The 

highest users accuracy of 100% was obtained for the dense mangrove 

communities (except mixed) while lower accuracies were obtained for the 

degraded mangrove (~ 75%) and standing dead mangroves (~71%).

5. The spectral reflectance signatures of the different communities in the 

area have been established for the four band widths in the LISS III sensor.



The importance of the SWIR band in community zonation has been 

proved. The total reflectance from the Ceriops-Rhizophora community is 

less than that of the Avicennia community.

6. Some genera (e.g. Ceriops and Rhizophora) that have similar spectral 

behaviour in the LISS III sensor bands could not be spectrally separated. 

Improved spatial as well as spectral resolution may help in separating the 

Ceriops-Rhizophora community into distinct patches.

7. The mangrove forests in the study area are composed of 7 species of true 

mangroves. The most dominant mangrove genus in the area is Avicennia, 

followed by Ceriops and Rhizophora. Aegiceras is found in very small 

numbers. Bhains bid, Pathe Pir ka bela and Chiriya Tapu were the islands 

with maximum mangrove diversity in the study area. The highest density of 

mangrove plants was found on Dide ka bet while the lowest density was 

observed on the fringing mainland.

8. The presence of an extensive salt marsh community is being reported for 

the first time. It was earlier reported as a component of mud vegetation. 

The salt marsh community is composed by three species of Sueda, 

Salicornia brachiata, Sesuvium portulacastrum and Aleuropus lagopoides. 

The salt marsh community has steadily increased in extend from 405 ha to 

490 ha over 1998 to 2001. In addition to these 57 more angiosperm 

species have been reported from the study area. Urochondra setulosa, an 

endemic to Gujarat has been located on Pirotan Island as well as on the 

fringing mainland.

9. The extent of the mangrove community has been steadily decreasing in 

the past few years. The area under mangrove cover has reduced from 

6231 ha in 1998 to 5404 ha in January 2001. The sparse pure Avicennia 

community is the largest in the study area occupying 46 % of the 

mangrove vegetation of the area. More than 83 % of the mangrove cover 

in the area has Avicennia as one of its components. The pure Ceriops- 

Rhizophora community covers a mere 5.9 % of the total mangrove area.
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10. Mangrove areas fringing the mainland and large islands like Jindra-Chhad 

and Dide-ka Munde-Ka bet are subject to high anthropogenic pressure 

and hence the observed density and diversity on them is comparatively 

less than that of the smaller islands. The smaller islands are more diverse 

and are more suitable for preservation of the diversity of the mangroves in 

the Marine National Park.

11. Mangroves of the Gulf of Kachchh are under various natural and 

anthropogenic pressures. This has resulted in the species diversity of the 

mangroves to be reduced to just 7 species. The introduction of new 

species is hampered by the negligible inflow of freshwater into the area 

due to the damming of most of the rivers flowing into it. This is probably 

the reason that the introduction of Kandelia and Sonneratia within the area 

has not met with success.

12. The study has broad scientific applications to our understanding of the 

mangrove vegetation of the Gulf and will also be useful towards their 

management planning.

Recommendations:

1. The islands of Bhains bid, Pathe pir ka Bela, Chiriya tapu and the other 

smaller islands should be included in the preservation zone in the 

management of the Marine National Park, while the larger islands can be 

included in the conservation zone.

2. Rhizophora apicliiata which grows on the seaward margin of several 

mangrove species and can tolerate high salinity to a certain extent can be 

introduced in the region.

3. The Rhizophora plantation should be carried out on the margins of creeks 

which have daily tidal inundation while Ceriops plantations can be carried 

out on slightly higher mudflats.
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