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Investigating Changes in Nijhum Dwip Mangrove Forest: A Study on 

NDVI, LAI & Land Use Land Cover
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The built-up area expanded from 10.40% in 2005 to 11.5% 

in 2023, indicating urbanization trends. Sandy areas 

increased from 27.25% in 2005 to 35.24% in 2010 but 

declined thereafter. Barren land fluctuated, decreasing 

from 11.29% in 2005 to 8.90% in 2010, then rising to 

14.63% by 2023. Cropland exhibited a general upward 

trend, except in 2010. Mangrove coverage, starting at 

30.98% in 2005, fluctuated, reaching 37.16% in 2023. 

Introduction 

 Forest biomass is the total weight of living organisms in a specific area at 

a given time in a forest.

 NDVI approximates the health of plants by noting how much near-infrared 

and red light they reflect. Healthy vegetation absorbs more red light for 

photosynthesis and reflects more near-infrared light.

 Leaf Area Index (LAI) estimation measures how much of an area leaves 

cover. It provides insights into vegetation density and growth.

 Land Use and Land Cover (LULC) estimation looks at what kind of land 

use and how they change over time. It is essential for environmental 

monitoring, urban planning, and resource management.

Objectives

• Investigating the Normalized Difference Vegetation Index (NDVI)

• Investigating the Leaf Area Index (LAI) 

• Investigating the Land Use and Land Cover (LULC)

• Investigating the relation between NDVI and LAI 

• Investigating the relation between NDVI and LULC

.
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Key Findings

• Rising NDVI and LAI indicate increasing vegetation cover and biomass.

• Need for continued monitoring of LULC changes, particularly mangrove 

cover.

Conclusion

This study highlights the interactive dynamic between human activities and natural processes. Dynamic NDVI value fluctuation can indicate alterations in the health and density of vegetation over the years due 

to climate change, over exploitation or reclamation of land. Similarly, the LAI values indicate a positive upward trend, which represents an improved quality of vegetation cover and health during this period this 

is likely due to reforestation. The changes in LULC highlight the large percentage of mangrove area in comparison to land exhibiting people consciousness towards protecting forest biomass.

• The NDVI values fluctuated, reaching a peak ( -0.061272472 to 0.389624357) in 2021 and a low (-0.025837515 to 

0.2483112370) in 2016. 

• The LAI value was the highest in 2023 ranging from 4. 96058 to -0.277276 and the lowest LAI value was in 2018 ranging 

from 2.60431 to 0
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