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Abstract — The goal of this study is to examine the effects of Rohingya Influx specially on vegetation land cover 

and LST in Teknaf Peninsula, Cox’s Bazar, Bangladesh over time. For doing so, the research followed three steps. 

Firstly, the primary and secondary data were collected from prescribed sources like LANDSAT 8 images from 

Earth Explorer (USGS) and the Shapefiles were collected from secondary sources. Then, Normalized Difference 

Vegetation Index (NDVI) and Land Surface Temperature (LST) functions are explored in geospatial environment 

used to assess the effect of deforestation on the region. Finally, A correlation is shown between LST and NDVI for 

making a decision on from the environmental perspective. The findings state that, the region around the Rohingya 

Camps progressively lost its vegetation density as a result of increasing deforestation. According to this analysis, 

there was 87.87 % vegetation cover in 2013, which gradually decreased before the Rohingya Invasion in 2017. 

After the incident in 2018, vegetation cover drops to 75.67 %. Similarly, area with no vegetation increased more 

rapidly than others. The outcome showed that the transition in land cover was quicker and more noticeable in recent 

time. As a result, the LST has been increasing over the years. According to the study, there were around 8.71 % of 

areas with high temperatures in 2013, which increased to 36.86 % in 2020. It indicates that a large quantity of 

vegetation has been lost as a result of deforestation, and the LST of this region has changed dramatically. 

Furthermore, data was examined by Union to assess the individual effect from 5 Rohingya camps, and it was 

discovered that the situation in Teknaf Union is terrible, while the situation in Baharchhara Union is comparably 

better. Finally, the results of the research encourage an extensive regional environmental policy to eradicate this 

problem. To recompense the loss of nature govt. and responsible department should take necessary steps like hill 

conservation or tree plantation. 
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International License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
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1.0 INTRODUCTION 

Refugee crisis is one of the most severe problems in the world. The impacts of the refugee influx on the host 

community's climate and natural resource has become an emerging concern in the field of refugee study [1]. 

Temporary shelters are also set up near ecologically sensitive areas including national forests, forest reserves, and 

peripheral agriculture areas [2]. Refugees frequently remain for long periods in their host countries, creating a 

protracted effect on the climate [3]. The Rohingya are a Muslim minority ethnic group in Myanmar's Rakhine State 

(then Arakan) [4,5]. One of the world's most stateless minorities is the Rohingya and they are facing ruthless 

cleansing in Myanmar by the Buddhist majority [6]. Significant violence broke out on 25 August 2017 in the state 

of Rakhine, Myanmar. Since around December 11, 2017, Cox's Bazar district had nearly 860,000 Rohingya 

refugees. Since August 25, 2017, 655,000 people have arrived  [7]. For decades, more than a quarter million of 

them had been settled in Bangladesh [8]. The Rohingya people, who've been coming across the border from 

Myanmar into Bangladesh since August 25, 2017, outnumbered the locals in the Ukhiya and Teknaf sub-districts 

of Cox's Bazar district, as per the 2011 population census [9]. Around a million Muslim Rohingyas are reportedly 

taking shelter in Bangladesh's Cox Bazar [10]. The majority of residents are based in the Cox's Bazar sub-districts 

of Teknaf and Ukhiya, a district bordering Myanmar identified as the main border crossing entrance area [11].The 
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latest violence wave resulted a large number of Rohingya influx in Bangladesh. Along with camp growth, this huge 

scale and speed of influx has also degraded the vital habitat of biodiversity and protected forest areas [12]. 

This influx impacted negatively on the region's ecology and climate [13].The land with forest provides critical 

shelter for woodland and wetland habitats in the study area. It offers a diverse range of trees as well as it works as 

a carbon storage [14]. The protected forest with its wildlife in the study area is being degraded and destroyed at a 

very alarming rate and clear cutting for agriculture, production, and timber logging are the key reasons [13]. This 

degradation and destruction has the potential to have a detrimental effect on the climate such as soil erosion, water 

cycle disruption, loss of wildlife habitat [15]. Changes in land cover may also have an effect on carbon storage 

potential. It  also can cause local climate disruption due to diurnal temperature variations, and it would raise the 

threat of global warming [16]. So, forest cover changes over the period and the factors causing forest cover change 

should be monitored and documented to protect and conserve forest biodiversity [17]. A massive amount (1355 ha) 

of land has been occupied for settlement expansion displacing forest area and degrading natural vegetation was 

found [18]. [19] has also found dramatic change in natural vegetation in Teknaf Sub-district and Teknaf Nature 

Reserve. In Palong Khali, Whykong and Nhilla Union, a major decline in vegetation was observed between 2017 

and 2018, which is very unusual and alarming [6]. Remotely sensed satellite data is commonly used to monitor 

land cover change and plant health on a local and global scale because of their high spatial resolution, temporal 

frequency and availability. 

The Teknaf Peninsula is a critically important ecological region. The protected Teknaf Nature Reserve is one of 

Bangladesh's oldest reserved forests [18]. This vegetation plays a vital role in the adaptation and mitigation process 

of climate change in the region [19]. Wood is collected for cooking and food, and trees are felled to create shelters 

by refugees [20,4]. As a result, the area around the migrant camps changed dramatically. And this migration has a 

huge impact on the local areas and wildlife too [15].Several studies have also been performed and various forms 

of environmental degradation have been identified in different areas of the world. Humanitarian disaster for 

Rohingya refugees [21], land destruction and deforestation in Sudan [22], forest deteriorating in Western Kenya 

[23], and loss of agriculture in Syria [24] occurred because of Refugee crisis. Lot of studies also performed for 

Rohingya crisis in Bangladesh. But maximum of them either included only Normalized Difference Vegetation 

Index (NDVI) based analysis or Land Surface Temperature (LST) based analysis. This paper focuses on both. 

Maximum studies about Rohingya crisis analyzed data till December 2018. Though Influx was continued till June 

2020 [7]. The expansion of the camps did not stop afterwards. And yet the most crucial part is that the shelters are 

still using forest resources for their settlement materials, fire woods. Studies on Rohingya camps have been carried 

out, but none of these studies have been done on Rohingya occupied Unions. All of the previous studies addressed 

four refugee inhabited Unions, but there are five refugee inhabited Unions in Teknaf and Ukhiya Sub-district. [19] 

Only took into account Teknaf Sub-district and did not study Ukhiya Sub-district, which also hosts a huge number 

of migrants. Moreover, none of these studies covered the Teknaf-Ukhiya area's (LST). And no relationship with 

vegetation cover and temperature changes has been shown in any of the previous works. Thus, these research 

findings reflect only a partial scenario of the Influx in 2017 for the first few months. 

This research work aims to close this gap by examining changes in vegetation cover in Palong Khali, Whykong, 

Teknaf, Nhilla, Baharchhara Unions of Ukhiya and Teknaf Sub-district from 2013 to 2020. And to assess the Land 

Surface Temperature of the research area over the years along with relationship between vegetation cover and 

temperature. The analytical timeline is separated into two temporal periods (2013 to 2017) and (2018 to 2020) 

because the mass influx began in the latter part of 2017. As a result, this temporal split provides a clear grasp of 

the consequences of influx on vegetation cover change.  

2.0 METHODOLOGY 

2.1. Study Area 

This analysis was conducted in 5 Unions of Teknaf and Ukhiya Sub-district in Cox’s Bazar District of Bangladesh 

at 20°52'0"N, 92°20'1"E, namely Baharchhara Union, Palong Khali Union, Nhilla Union, Teknaf Union and 

Whykong Union. A wide area of tropical evergreen and semi-evergreen forest and other vegetation covers both 

Teknaf and Ukhiya Sub-districts [14]. The Unions were chosen based on the existence of refugee camps. Palong 

Khali is in the Ukhiya Sub-district, while Whykong, Teknaf, Nhilla, and Baharchhara are in the Teknaf Sub-district 

[15]. Sub-district, historically known as Upazilla or Thana, is a Bangladeshi administrative region. Essentially, they 

are districts' sub-units. A county or a borough in a Western country can be compared to their role. Rural upazila’s 
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are further subdivided into Union council areas for administrative purposes known as Union Parishads in short 

“Union” [25].  

Figure 1 depicts a map of respective Unions and refugee camps. Across the study area, there are around 100 refugee 

camps located at the Kutupalong-Balukhali Site in Palong Khali, the Unchiprang Site in Whykong, and the 

Nayapara-Leda Site in Nhilla Union, which are three of the largest refugee locations [18,26].  

Figure 1 Detail Study Area Map 

2.2. Data Collection and Image Classification 

The study largely depends on primary data gathered from multi-temporal satellite imageries, specifically 

LANDSAT 8 imageries of specific sensors named Operational Land Imagers and Thermal Infrared Sensor (OLI & 

TIRS) captured in the years 2013, 2015, 2017, 2018, and 2020. Data from 2017 was collected prior to the start of 

the refugee surge, and data from 2018 was collected in March 2018, when the influx was nearly halted. The data 

for 2020 was gathered to equate the current situation to the peak period of influx in 2018. Although the primary 

goal of this research is to identify changes in vegetation cover between March 2017 and March 2018, data from 

previous years as well as data for 2020 have been gathered to correlate with the present situation. The research 

relied on images from the LANDSAT 8 satellite. These pictures have OLI & TIRS sensor IDs and a spatial 

resolution of 30m. Images weree collected for different years but of the same months. Acquisition Date of these 

image were 2013-03-14, 2015-03-10, 2017-03-24, 2018-03-02 and 2020-03-01.All of these images have a quality 

of 9 out of 10. 

First, the image enhancement tool and geoprocessing tools were used to identify and select the research region in 

order to produce an NDVI Map. Second, LANDSAT satellite images have been adjusted for radiometric and 

atmospheric errors. Among the most frequent ways for improving LANDSAT images are contrast improvement, 

saturation, colour, intensity, and density slicing [27]. 
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2.3. Method of Raster Calculation 

The primary goal of this study is to use the Normalized Difference Vegetation Index to measure the changes in 

vegetation cover in Teknaf and parts of Ukhiya Sub-district. Since this analysis used LANDSAT-8 images, band 5 

was assigned to Near Infrared (NIR) and band 4 to Red. The following formula was used to calculate the NDVI 

[28]. 

As there are no uniform method of classification of vegetation in remotely sensed data in Bangladesh, the United 

States Geological Survey's general system of classification has been followed [29]. On which the NDVI value is 

ranging from -1 to +1 [30]. Based on NDVI values, a total of four levels of ground cover have been identified: ≤0.1 

is Non-vegetation, >0.1 to ≤0.3 is Sparse Vegetation, >0.3 to ≤0.5 is Moderate Vegetation, and >0.5 to ≤1 is Dense 

Vegetation [28]. In general, a dense vegetation area consists a wide variety of trees and plants cover the area in an 

indeterminate manner. The area must be covered with 70 to 100 % greeneries. For moderate vegetation it is 50 to 

70 percent. Sparsely vegetated areas are covered with 10 to 50 percent by trees including steppes, tundra, lichen 

heath, karstic regions, and scattered high-altitude plants [31]. 

In addition, the Land Surface Temperature (LST) also derived from those images to show the temperature changes 

due to deforestation. For calculation of LST the following formula was used [32]. 

Here, h=Plank Constant 

   c=Velocity of Light 

   s =Boltzmann Constant (14388 µmK) 

Again, the general classification scheme used in China was applied because there was no standard Land Surface 

Temperature classification method for Bangladeshi remotely sensitive data [32]. Table 1 shows the temperature 

ranges utilized in this study for a better understanding of the LST classes. 

  Table 1 Land Surface Temperature Classification Table 

Note: LLA= Very Low, LA= Low, NA= Normal, HA= High, HHA= Very High 

2.4. Accuracy Assessment 

The NDVI precision assessment was classified using the raw satellite images and Google Earth images. 

Comparison of reference photographs was done during the whole project ( Table 2) by the classified photographs 

NDVI =
Band 5 − Band 4

Band 5 + Band 4
(1) 

𝐿𝑆𝑇 =
 𝑆𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒 𝐵𝑟𝑖𝑔ℎ𝑡𝑛𝑒𝑠𝑠 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒(𝑇𝐵)

[1 + (
𝑤𝑎𝑣𝑒𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑒𝑚𝑖𝑡𝑡𝑒𝑑 𝑟𝑎𝑑𝑖𝑎𝑛𝑐𝑒(𝜆) × 𝑆𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒 𝐵𝑟𝑖𝑔ℎ𝑡𝑛𝑒𝑠𝑠 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒(𝑇𝐵)

𝐶2
) × ln(emissivity, 𝑒)] (2) 

𝐶2 =
(ℎ × 𝑐)

𝑠
(3) 

Type Description Range(°C) 

LLA Very Low 8.87- 15.68 

LA Low 15.68-18.42 

NA Normal 18.42-20.90 

HA High 20.90-23.28 

HHA Very High 23.28-31.51 



233 

following a stratified random sampling procedure with certain random points [33]. IKONOS images were used for 

2018 and 2020, and LANDSAT 8 true composite for the rest. As the Rohingya Influx peaked at the beginning of 

2018 and stabilized at the end of 2020, high quality 4m pictures were utilized for these years for greater accuracy. 

On contrary A true composite imagery was utilized to analyze the vegetation patterns over time. 

Table 2 Sources Used for Accuracy Assessment. 

Year Reference Data Spatial 

Resolution 

Date Source 

2013 LANDSAT 8 true Composite 30m 2013-03-14 earthexplorer.usgs.gov 

2015 LANDSAT 8 true Composite 30m 2015-03-10 earthexplorer.usgs.gov 

2017 LANDSAT 8 true Composite 30m 2017-03-24 earthexplorer.usgs.gov 

2018 IKONOS 4m 2018-03-02 Google Earth 

2020 IKONOS 4m 2020-03-01 Google Earth 

Table 3 depicts the detailed findings of the accuracy assessment. The results showed that the total classification 

accuracy value ranges between 74.25% and 92.45% and Kappa Coefficients vary from 0.77 to 0.88, which shows 

high precision. As IKONOS imageries were utilized for accuracy testing in 2018 and 2020, the accuracy is 

preferable from others. The kappa coefficient for the years 2018 and 2019 is almost 0.9, since greater resolution 

makes visual recognition more accurate. The complete analytical method was carried out according to the flowchart 

in Figure 2.  

Table 3 Accuracy Assessment Information 

The complete analytical method was carried out according to the flowchart in Figure 2. 

3.0 RESULTS  

3.1. Changes in Vegetation Cover 

The tables reflect the characteristics of vegetation cover changes in sub-district of Teknaf and in the Ukhiya 

Rohingya camps, i.e., the region around four campsites. The annual variations in vegetation cover are shown in 

Table 4 

Year Overall Classification 

Accuracy 

Overall Kappa Statistics 

2013 74.25% 0.77 

2015 86.10% 0.81 

2017 80.67% 0.79 

2018 90.25% 0.87 

2020 92.45% 0.88 
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Figure 2 Flowchart of Methodology.

Table 4: Depiction of Vegetation Cover Changes in Respected Years

Note: ‘+’ and ‘-’ sign indicates increasing and decreasing respectively 

Year Number of Pixels that 

Contains Vegetation 

Area (sq-km) Changes in Temporal 

Basis (sq-km) 

% Change (2013-2020) 

2013 399469 359.52 - - 

2015 400774 360.69 +1.11 +0.27%

2017 404760 364.28 +3.59 +10%

2018 393096 353.78 -10.50 -3%

2020 378026 340.22 -13.56 -4%
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This timeframe study reveals that vegetation cover in this region has changed drastically. As we see those years 

before Rohingya Influx, Vegetation Cover is increased although in a small quantity but after that incident it is 

decreased in an unbelievable amount. As seen in Figure 3. For better understanding Union-wise vegetations are 

classified separately in Table 5.  

Figure 3 Normalized Difference Vegetation Index map of Teknaf Peninsula (A) Year 2013 (B) Year 2015 (C) Year 2017 

(D) Year 2018 (E) Year 2020
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Table 5 Union Wise Vegetation Density Data 

Note: ‘+’ and ‘-’ sign indicates increasing and decreasing respectively 

Vegetation 

Cover Class 

Area (sq-km) % Change 

(2013-

2018) 
E

v
en

t o
f M

a
ss R

o
h

in
g
y
a
 In

flu
x

 

% Change 

(2018-

2020) 2013 2015 2017 2018 2020 

Teknaf Union 

No vegetation 6.01 5.49 5.31 6.37 10.16 -5.84 -59.57

Sparse vegetation 80.98 64.01 45.10 72.81 49.18 +10.08 +32.45

Moderate Vegetation 1.93 19.44 38.51 9.75 29.59 -403.62 -203.50

Dense vegetation 0.01 0.01 0.01 0.00 +7.69 +25

Baharchhara Union 

No vegetation 5.63 5.85 5.72 5.97 10.96 -6.12 -83.74

Sparse vegetation 11.97 9.78 7.81 11.06 8.10 +7.57 +26.77

Moderate Vegetation 1.48 3.45 5.55 2.05 0.03 -38.21 +98.38

Dense vegetation 0.00 0.00 0.00 0.00 +72.72 +66.66

Nhilla Union 

No vegetation 25.74 23.18 20.27 26.37 26.70 -2.53 -1.17

Sparse vegetation 29.25 26.50 25.10 27.21 28.47 +6.99 -4.66

Moderate Vegetation 0.56 5.88 10.19 1.96 5.79 -245.41 +79.70

Dense vegetation 0.01 0.00 0.00 0.00 +76.47 +98

Whykong Union 

No vegetation 8.18 7.42 6.38 7.51 5.86 +8.17 +21.96

Sparse vegetation 85.36 68.99 38.20 88.16 56.27 -3.28 +36.17

Moderate Vegetation 15.23 32.36 64.19 13.08 46.63 +14.08 -256.31

Dense vegetation 0.01 0.01 0.01 0.02 0.02 -141.66 20.68

Palong Khali Union 

No vegetation 4.04 6.57 6.90 9.17 4.50 -126.82 +50.91

Sparse vegetation 42.08 76.67 101.56 107.04 81.00 -154.38 +24.32

Moderate Vegetation 90.61 53.40 28.23 20.53 51.21 +77.31 -149.20

Dense vegetation 0.03 0.11 0.05 0.01 0.04 +50 -150
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Table 5 shows that before the Rohingya Invasion, the vegetation density was lowered but the quantity remained 

the same, while afterward, both the amount and density were modified. In 2013, around 97% was covered by 

vegetation, which  remained 93% in 2020. In a seven-year period, around 4% of the vegetation gets retained. 

Among them the badly affected area is Teknaf Union where moderate vegetation lose occurred in almost 4 times 

in year 2013 to 2018 period, which slightly lessen in year 2018 to 2020 time period due to Rohingya shifting to 

another camp [18] while Baharchhara Union is in comparatively better condition where about 6% of bare land 

increased and about 38.21% of dense vegetation area is destroyed which is less than that of Nhilla Union as here 

about 2.45 times of moderately vegetated area of year 2013 is vanished in year 2018. According to analysis, bare 

land increased at an alarming rate at the Palong Khali Union, in year 2020 as it more than 1.26 times that of year 

2013. In Whykong Union the affected type is dense vegetation. More than 1.4 times of the vegetation of the year 

2013 is destroyed due to this event. If year 2018 to 2020 period is discussed then it is seen that almost in all camp, 

the moderate vegetated area is destroyed due to habitat and fuel purpose [26]. In Teknaf it is about 2 times and in 

Palong Khali and Whykong it is more than 1.5 times of the vegetation of year 2018. The effect of vegetation 

reduction increases the Land Surface Temperature as shown in Figure 4. 

Figure 4: Land Surface Temperature map of Teknaf  Peninsula (A) Year 2013 (B) Year 2015 (C) Year 2017 (D) Year 2018 

(E) Year 2020
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3.2. The LST Scenario 

Figure 5 illustrates the temperature changes of areas over the years from 2013 to 2020. It is found that in 2013, 

about 20 sq-km area experienced temperature higher than 23°C classified as very high. It increased about 40 sq-

km in 2015. But the numbers dropped down in 2017 to 24 sq-km. Surprisingly, in 2018 it increased to 72 sq-km 

which is quite unnatural.  

Figure 5: LST comparisons over the years. 

Finally, in 2020 the numbers dropped down a bit to 52 sq-km. Same kind of occurrences can be seen in the class 

of high temperature which is equal or below than 23°C. As a result, it is apparent that the rapid rate of deforestation 

has resulted in a considerable increase in land surface temperature in the investigated region. 

3.3. Correlation Between Vegetation Cover and Temperature 

The graph below (Figure 6) demonstrates the relationship between yearly vegetation cover and its influence on 

temperature. If the Significance (p-value) is less than alpha (0.05), it can be said that the model is significant. Here 

in Table 6, the p-value is 0.0211 which is smaller than alpha (0.05) and the value of F is 0.1665. On the other hand, 

the value of R square is 0.5261 (52.61%) with the p value of 0.0211which is less than 0.05.  

Table 6 Table of Significance 

Here (Table 6), the slope for level of rejection sensibility is b = 0.0027 and a = 0.0985 is the new constant line that 

is the line intercept. So, the following linear regression equation is 

Y =  0.0985 +  0.0027X 

Coefficients Standard 

Error 

t Stat P-value Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 0.0985 0.3136 0.3141 0.0211 -0.8991 1.0965 -0.8994 1.0965 

X Variable 1 0.0027 0.0067 0.4080 0.0412 -0.0183 0.0242 -0.0187 0.0242 

Y = a + bX (4) 
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Figure 6:  Effects of Vegetation Cover on Temperature Over the Years 

Linear regression has been used to evaluate the strength of the relation between variables. This is demonstrated by 

the fitted line plot, which graphs the connection between vegetation cover and temperature where temperature is 

dependent on vegetation cover (Figure 6). Here R2 value of 0.5261 indicates that the vegetation cover can explain 

52.61% of the variation in Land Surface Temperature. R2 value of 0.5261 also indicates that temperature is 

significantly related to vegetation cover. With the increase of vegetation cover temperature decreases. 

So, the model explains that there is a variability of the response data around its mean. After analyzing the facts, it 

can be said that there is a moderate correlation between temperature and vegetation cover where, vegetation cover 

is independent and temperature is a dependent variable. Results show that rise of the temperature is dependent upon 

vegetation index. Due to the dramatic fall of vegetation over the year temperature level increased. 

4.0 DISCUSSION 

From the past 50 years, the study area i.e., Unions of Teknaf and Ukhiya Sub-districts are covered with a huge 

biodiversity and Vegetation cover [19].Normalized Difference Vegetation Index (NDVI) and Land Surface 

Temperature (LST) are used to assess the effect of deforestation on the region Figure 3 shows that majority of the 

research area's terrain was occupied with plants in 2013. The coverage of vegetation has substantially grown with 

the image showing peak vegetation density over the study region in year 2017. Vegetation coverage along 

Myanmar's border and Rohingya cams have dropped in the following two years (2018 to 2020). This can be 

attributed to the combustion of wood by the migrants to satisfy their desire for fuel. In this situation a rapid and 

quick arrival of migrants occurred in August 2017 and the host authorities were utterly unprepared to provide 

sustainable accommodation that would cause less environmental impact. A substantial quantity of forest cover has 

been cut off to accommodate the enormous number of migrants.  

Figure 3 shows that in 2020 Palong-Khali has witnessed a substantial increase in non-vegetation area compared to 

prior years, as well as a reduction in vegetation density as the vegetation colors have changed from deep green to 

light green. Whykong and Nhilla Union demonstrated a decrease in vegetation density in 2020 as compared to 

earlier years. Vegetation deterioration happened largely in two different ways, certain parts of the woods were 

bulldozed in order to create refugee camps and immigrants are chopping down existing natural vegetation near 

their settlements in order to obtain domestic fuel. The pattern described here, however, reveals that the area is 

undergoing significant land change with deforestation because of the fast growth and related actions of the refuges 

[18]. The NDVI categorization results therefore demonstrate a decrease in dense vegetation and increase in 

moderate and sparse vegetation in some Unions. Although some studies imply that migrants have removed 4000 

acres of forests [34,35]. Since 2013, an estimated 19 square kilometers (4695 acres) of vegetation cover has been 

destroyed in five Rohingya-occupied Unions, according to our research based on satellite images.[19] Found a 

significant shift in vegetation cover in the year 2017 when comparing the years 2014 to 2017. In 2017, total 
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R² = 0.5261
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vegetation cover fell by 1284.48 hectares. According to our findings, the vegetation cover loss in 2017 is roughly 

10.50 square kilometers (1050 hectares) in our studied area. However, in just 2 years (2018 to 2020), about 13.56 

square kilometers of vegetation were destroyed (Table 4) The effect of vegetation decrease has led to an increase 

in land surface temperature as indicated in Figure 4. In Figure 5 It is found that in 2013, the area of low and normal 

temperature is dominant whereas in 2018 the area of high to very high temperature is dominant. In recent condition 

(year 2020), the high temperature remains dominant. Indicating gradual rise of surface temperature regarding 

temporal basis. Instead of causing a negative effect from fast refugee influxes and settlements, this large loss in 

vegetation cannot be a natural event in any regard. Such quick wooded destruction may generate sustainability 

challenges in the region since many of the forest re-establishment camps were established in or nearby natural 

elephant pathways that have already triggered a number of conflicts between Rohingya and elephants. 

5.0 CONCLUSIONS 

The NDVI classification results suggest that in the years between 2017 and 2018, nearly 10.5 sq-km of vegetation 

decreased in Palong Khali, Whykong and Nhilla Union, while in Whykong, Nhilla and Baharchhara Union more 

than 13.56 sq-km of vegetation decreased during the year 2018 to 2020. Reduction to such an enormous vegetation 

degree in just two years is unprecedented, implying very serious impacts on vegetation cover of the refugee 

migration and the extension of camps. The refugee influx, however, was an inevitable humanitarian tragedy. It is 

very difficult to uphold environmental protection during an emergency where human lives are in a precarious state, 

rather than addressing an acute humanitarian crisis. But some steps can be taken to reduce the loss of nature, as, 

planting trees is the first and foremost step Reforestation is the most cost-effective way to prevent increase of 

temperature and decrease of vegetations. Restoring seagrasses can help to increase vegetation and lower 

temperature. Boosting the use of agricultural cover crops could help to temperature reduction and increase of 

vegetation. Setting a price on carbon emission can lower temperature. Protecting forests can help with both 

purposes. Sun, wind and biomass, renewable fuels can be helpful for lowering temperatures. Encouraging better 

use of natural resources, end major deforestation, promote recycling also helps a lot. The investment needed to 

reverse land degradation to prevent warming and this investment might help to plant more trees. Agriculture must 

be more strongly connected to climate solutions. mangroves and peatlands should be maintained and protected 

properly. biological diversity should be maintained. 
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