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Abstract

In recent years, the high cost and non-affordability of high-resolution satellite imageries had
caused high reliability on the medium resolution satellite imageries (MRSI) in developing
countries such as Nigeria. Also, the Normalized Difference Vegetation Index (NDVI) had been
the most commonly used vegetation index for Vegetation Cover Mapping (VCM). It is pertinent
to determine the most accurate vegetation index for VCM of a degraded forest environment in
Nigeria despite the varied spatial and spectral resolutions of the MRSI. This study determined
the appropriate vegetation indices from Landsat 8 and Sentinel 2A of degraded tropical forest in
Ise Forest Reserve, Southwest Nigeria. Recent Landsat 8 and Sentinel 2A satellite imageries
were acquired and pre-processed. The earlier was downscaled to ensure uniformity in spatial
resolution with Sentinel 2A. Seven vegetation indices: NDVI, Enhanced Vegetation Index (EVI),
Green Normalized Difference Vegetation Index (GNDVI), Pigment Specific Simple Ratio
(PSSR), Soil Adjusted Vegetative Index (SAVI), Modified Soil Adjusted Vegetative Index
(MSAVI) and Transformed Soil Adjusted Vegetative Index (TSAVI), were extracted from the
datasets. Both Landsat 8 and Sentinel 2A have the same overall accuracy (98.00%) and kappa
coefficients (0.96) in NDVI, SAVI and transformed SAVI. However, EVI (97.69% and 0.854),
followed by GNDVI (91.50% and 0.802) extracted from Sentinel 2A outperformed NDVI (a
common and widely used vegetation index) based on their overall accuracy and kappa
coefficients respectively. The high performance of EVI (0.06 — 0.32) derived from Sentinel 2A
despite the downscaling of Landsat 8 makes the consideration of spectral surface reflectance
consequential. The enhanced capability and performance of Sentinel 2A in vegetation cover
mapping should be more explored in developing economies with low affordability of commercial
geospatial data.

Keywords: Nigeria, Vegetation indices, Sentinel 2A, Landsat 8, Ise Forest Reserve

55


mailto:oeolaniyi@futa.edu.ng

Performance of Landsat 8 and Sentinel 2A in vegetation cover mapping of Ise Forest Reserve, Southwest Nigeria. Olaniyi et al.

Introduction

Over the years, the evolution of various vegetation indices had been instrumental in the
quantification, prediction and reduction of environmental risks and ecological scarcities (Olmos-
Trujillo et al., 2020; Rokni and Gholizadeh, 2020; Zheng et al., 2018). Ecological footprints are
easier and better accounted for with the advancement and use of the vegetation index. The tropical
forest area has been reduced drastically due to anthropogenic activities and nature over the past
10 years (Barlow et al., 2016; Edwards et al., 2019; Gizachew et al., 2020). Biodiversity loss has
attained significant intensity at various scales as a result of militating factors such as hunting,
habitat destruction, overgrazing and indiscriminate bush burning [Nigeria Fifth National
Biodiversity Report (NFNBR), 2015]. Based on these threats in sub-Saharan Africa, the
vegetation cover assessment is imperative to understand the spatial heterogeneity of the
remaining natural resources (Rajah et al., 2019; Witt et al., 2018).

Vegetation cover all over the world has been effectively mapped using different vegetation
indices (V1) without prejudice to other methods (Greenberg et al., 2006; Kamagata et al., 2006;
Okeke et al., 2007; Xie et al., 2008; Zheng et al., 2006). The indices are computed according to
the spectral radiance of the infrared and visible bands of the electromagnetic spectrum (Lein,
2012). Furthermore, remotely sensed image data have been instrumental in the computation of
these indices. They are widely applied in ecological modelling, vegetation cover mapping and
monitoring, and environmental modelling and monitoring (Tso and Mather, 2007). These data
are acquired and processed through satellite remote sensing and Geographical Information
System technology.

The high cost and non-affordability of the efficient remotely sensed image data - high-resolution
satellite imageries - has caused high reliability on the medium resolution satellite imageries such
as Landsat and Sentinel data in developing countries such as Nigeria. Despite the free
availability of these MRSI, their usage for vegetation cover mapping in Nigeria is comparatively
low to developed countries (Ibrahim and Kuta, 2015; Labib and Harris, 2018). Over 40 years,
Landsat (a medium spatial resolution satellite imagery) has been widely used in vegetation cover
mapping (Cord et al., 2013; Jordan et al., 2014; Ma et al., 2013). Also, Sentinel 2A was a
recently launched satellite in 2015 that provides 10m resolution for visible and near-infrared
(NIR) bands (Labib and Harris, 2018). In terms of spatial resolution, Sentinel 2A is better than
Landsat 8 imagery with a 15m panchromatic band, 30m visible and NIR bands (Drusch et al.,
2012; Roy et al., 2014). Though the two sensors have different spectral characteristics, they are
medium spatial resolution dataset, providing near-daily time series science and applications with
latent to support global coverage (Zhang et al., 2018).

Over time, several vegetation indices such as NDVI (Rouse et al., 1974), EVI (Liu and Huete,
1995), GNDVI (Gitelson et al., 1996), PSSR (Blackburn, 1998), SAVI (Huete, 1988), MSAVI
(Richardson and Wiegand, 1977), TSAVI (Baret et al., 1989) had been extracted from the two
MRSI. They are usually computed using the multi-band threshold/spectral-based methods to
differentiate the vegetated and non-vegetated areas (Sobrino et al., 2004; Sonnentag et al., 2007).
These methods are the most widely used to map vegetated areas among other categories of
vegetation cover mapping methods such as supervised classification (Friedl et al., 2002) and
machine learning techniques (Higginbottom et al., 2018). Amidst the vegetation indices, NDVI
is a commonly used index in vegetation cover mapping (Bhandari and Kumar, 2012; Xu and Su,
2017). It is calculated as a ratio difference between measured surface reflectance in the red and
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near-infrared bands (Nageswara et al., 2005). NDVI products have been extracted from Landsat
and Sentinel data (Barichivich et al., 2013; Silva et al., 2013).

All these vegetation indices have one or more limitations for accurate vegetation cover mapping.
For instance, NDVI is highly sensitive to low vegetation cover area and best suited for vegetation
cover mapping of larger areas, but influenced by cloud cover, soil brightness, background noise
and leaf canopy shadow (Gamon et al., 1995; Grace et al., 2007; Xue and Su, 2017). Based on
these limitations, SAVI, MSAVI and TSAVI were developed to reduce the influence of soil
background on the vegetation information to be extracted, but they have varied extraction
capability (Wenlong, 2009; Xue and Su, 2017). Also, EVI had been considered to have improved
sensitivity to vegetation cover mapping through de-coupling of atmospheric effects and
background noise signal in a degraded environment (Huete et al., 1999).

However, Li et al. (2017) and Zhang et al. (2018) opined that the Sentinel 2A data could be re-
sampled to Landsat 8 resolution or the Landsat 8 data could be downscaled to Sentinel 2
resolution. In downscaling operation, different pansharpening techniques - Brovey Transform
(BT), Fast Intensity-Hue-Saturation (FIHS), Smoothing Filter-based Intensity Modulation
(SFIM) Additive Wavelet Transform (AWT) - had been employed to improve the MRSI’s
resolution and extract vegetation indices. According to Johnson et al, (2014), the FIHS
pansharpening technique best enhanced the spatial information of an MSRI with no distortion of
spectral information required for vegetation indices extraction. Based on this premise, this study
incorporated the FIHS pansharpening technique to the spatial information of Landsat 8 for VCM
of a degraded forest environment - Ise Forest Reserve in Nigeria.

Ise Forest Reserve is one of the protected areas located in the tropical hemisphere. It remains one
of the remaining forest fragments in southwest Nigeria, militated with intense human
anthropogenic activities such as farming, logging and hunting (Greengrass, 2006; Ogunjemite et
al., 2006). It is one of the priority conservation areas for the endangered Nigeria-Cameroun
Chimpanzees (Pan troglodytes ellioti) in Nigeria with a degrading forest environment. In light of
the aforementioned, this study aimed to determine the most accurate vegetation index(es) and
MSRI (Landsat 8 OLI/TIRS and Sentinel 2A MSI) with the best performance for the VCM of a
degraded forest environment - Ise Forest Reserve in Nigeria of degraded tropical forest in
Nigeria.

Materials and Methods

Study area

The study was carried out in a tropical forest ecosystem of Ise Forest Reserve, southwest Nigeria
(Figure 1). It is geographically located within 5° 20.804'E to 5° 25.331'E longitude and 7°
21.069'N to 7° 25.579'N latitude. The protected area is about 9km to the southern part of the
reserve along Akure-Benin expressway from Uso community in Ondo State (Olaniyi et al.,
2016). The annual temperature is between 25°C — 28°C while generally, the minimum
temperature is 19°C and the maximum temperature is 33°C. The annual precipitation is between
1200mm. Specifically, Ise Forest Reserve receives 1380mm of rainfall annually (Ikemeh, 2013).
The rainfall is steady and spread almost evenly throughout the wet season (April-October). The
Ogbese River flows by the western borders of Ise Forest Reserve and a relatively smaller
perennial river flows within the reserve close to Eastern edge (Ikemeh, 2013).
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Ise Forest Reserve is blessed with diverse fauna and flora species (Greengrass, 2006;
Ogunjemite, 2011). Some of the flora species include Gmelina arborea, Mansonia altissima,
Tectona grandis, Alstonia boonei, Ceiba pentandra, Entandrophragma cylindricum, Terminalia
ivorensis, Khaya ivorensis and Milicia excelsa. Some of the fauna species include: primates like
Mona monkey (Cercopithecus mona), Nigerian white-throated guenon (Cercopithecus
erythogaster pococki), the Nigerian putty-nosed monkey (Cercopithecus nictitans nilotus), Red-
capped mangabey (Cercocebus torquatus), Olive baboons (Papio anubis) and Nigeria-Cameroon
Chimpanzee (Pan troglodytes ellioti) (Ogunjemite, 2011). Mammals like African forest elephant
(Loxodonta Africana cyclotis), Forest buffalo (Synerus caffernanus) and Red river hog
(Potamochoerus porcus). Some bird species like yellow-casqued hornbill (Cerato gymnaelata),
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Figure 1: Ise Forest Reserve in Ekiti State, Southwest Nigeria

black casqued hornbills (Cerato gymnaatrata) and grey parrot (Psittacus erythacus) etc.
(Ikemeh, 2013; Orimaye et al., 2016).

Image acquisition, pre-processing procedure and accuracy assessment

Landsat 8 OLI/TIRS Level-1 and Sentinel 2A satellite imageries were acquired from the United
States Geological Service (USGS) archives with cloud cover less than 10% at 30 m and 10 m
spatial resolutions respectively. These images were captured during the dry season (January
2018) in order to minimize the interference from cloud cover. The specifications of the satellite
images acquired are presented in Table 1. The Sentinel 2A bands had already been
atmospherically corrected with the bands in the dataset containing true top of Atmosphere
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reflectance integer units. The raster was only converted to a floating-point according to European
Space Agency (ESA) (2017) using the raster calculation tool of ArcGIS 10.4. According to
Landsat 8 (L8) Data Users Handbook (2019), the Landsat 8 Level-1 digital numbers for each
band were rescaled to top of atmosphere (TOA) reflectance (Equation 2) and true TOA
reflectance (Equation 3)..

Float (Bandinteger)

10000 (1)

Sentinel 2Ag g =

Where,
Bandnerger = Each Sentinel 2A band in integer

TOA reflectance = RM; * Float (DN band) + RAq @)
Where,

TOA = top of atmosphere

RMs = Reflectance multiplicative scaling factor for the band

(REFLECTANCEW_MULT_BAND_n from the metadata)

Table 1: Specifications of the satellite images acquired from United State Geological Survey in
2018.

Satellite properties Landsat 8 Level 1T Sentinel 2A Level 1C

Scene ID LC81900552018023LGN0O0  S2A MSIL1C_20180123T095311
N0206_R079 T31INGJ_
20180123T134216.SAFE

Sensor ID OLITIRS MSI

Date acquired* 23rd January 2018 23rd January 2018

Sun elevation 51.0785212 -

Spatial resolution 30 x 30 m? 10 x 10 m?

Blue, Green, Red, NIR,
Spectral bands SWIR/Panchromatic Blue, Green, Red, NIR/SWIR

*WRS Path: 190, WRS Row: 55 (Landsat 8); Tile ID: T31NGJ (Sentinel 2A)
OLI = Operational Land Imager; TIRS = Thermal Infrared Sensor; MSI = MultiSpectral Instrument, NIR = Near
Infrared, SWIR = Short Wave Infrared

RAs = Reflectance additive scaling factor for the band (REFLECTANCE_ADD_BAND_N from
the metadata)
DN band = Level 1 pixel value in DN

TOA reflectance

True TOA reflectance = :
Sin (0sg)

Where,

TOA = top of atmosphere
Bse = Sun Elevation Angle (51.08°)

©)

The processing was performed with the aid of the annotated supplementary information
(radiometric and geometric calibration coefficients and georeferencing parameters) embedded in
the dataset’s support files. However, the pre-processing and enhancement (radiometric,
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geometric and spectral corrections) of Landsat 8 and Sentinel 2A datasets (Kwang et al., 2018)
was performed using histogram equalization, haze and noise reduction functions in ERDAS
Imaging 2014 software. The image enhancement is to improve its features’ visual display
without causing any spectral distortion (Olaniyi et al., 2018). Additionally, the study area
boundary and satellite datasets were subjected to change in spatial reference systems (coordinate
transformation and datum projection). Specifically, they were transformed from the World
Geodetic System 1984 (WGS84) to Minna Geographic Coordinate System and then projected
from Minna Geographic Coordinate System to Minna Universal Transverse Mercator (UTM)
31N system.

Using the study area boundary, the images of the area were masked and obtained in the bands -
blue, green, red, NIR, SWIR 1, SWIR 2 for Sentinel 2 and Landsat 8 data. The bands of Landsat
were pansharpened and re-sampled to 10m using the image analysis and aggregate tools in
ArcGIS 10.4. The pan-sharpening using the Fast Intensity-Hue-Saturation technique and re-
sampling processes were implemented to ensure that the composite image of Landsat 8 has a
spatial resolution of 10m with Sentinel 2 data which is 10m (Pushparaj and Hegde, 2017).
Finally, the vegetation indices were extracted from the relevant bands of Sentinel 2 and Landsat
8 using the raster calculator tool in ArcGIS10.4 software. Hand-held GPS receiver was used to
collect one hundred and fifty ground control points (GCPs) in January 2018 for accuracy
assessment consisting of 100 GCPs and 50 GCPs for vegetated and non-vegetated areas
respectively. Error matrices and kappa statistics were computed using the accuracy assessment
tool in ERDAS Imagine 2014 software.

Computation of vegetation indices
Both satellite datasets (pan-sharpened/re-sampled Landsat 8 and Sentinel 2A) were subjected to
spectral-based/multi-band threshold methods using the threshold value of 0.2 to differentiate the
vegetated and non-vegetated areas
(Rouse et al., 1973; Huete, 1988; Qi et al., 1994; Gitelson and Merzlyak, 1998; Huete et al.,
2002; Sobrino et al., 2004).The seven vegetation indices (Equations 4 - 10) were computed using

the mathematical algorithms for various bands combinations as follows:

NDVI = YRR (4)
NIR-!-R_

Where R = Visible red reflectance

NIR = Near-infrared reflectance
NIR-G

GNDVI = (5)
2NIR+G

Where NIR = Near Infrared reflectance and

G =Green

PSSR =X (6)

R
Where R = Visible red reflectance

NIR = Near-infrared reflectance.

SAVI = (1+L)«(NIR-R) @)
(NIR+R+L)

L = Canopy background adjustment factor (L = 0.5 - the most widely used value for intermediate
vegetation cover)

MSAV]2 = (2*NIR+1—+/(2*NIR+1)2—8%(NIR—R)) ®)

2
Where R = Visible red reflectance
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NIR = Near-infrared reflectance

__a(NIR—-aR-b)
TSAVI = R+aNIR-ab
Where R = Visible red reflectance

NIR = Near-infrared reflectance
a = Slope of soil line
b = Intercept of soil line

NIR-R
EVI=G=*
NIR+C1+R-C2+BLUE+L

G = Gain factor (2.5)
R = Visible red reflectance
NIR = Near-infrared reflectance
Blue = Visible blue reflectance
C1 and C2 = Coefficients of the aerosol resistance term
L = Canopy background adjustment factor

(9)

(10)

Results and Discussion

The comparison between the vegetative indices with their attributes of Landsat 8 and Sentinel 2A
data for Ise Forest Reserve, Southwest Nigeria is presented in Table 2, Figures 2a and 2b. The
results revealed that the PSSR and SAVI extracted from Landsat 8 recorded the highest
vegetation (53.98 km?, 95.09%) and non-vegetation (7.11 km? 12.52%) cover respectively and
vice versa. For Sentinel 2A, the EVI (19.79 km?, 34.86%) and modified SAVI (3.26 km?, 5.74%)
recorded the highest and least non-vegetation cover. Overall, the EVI extracted from Sentinel 2A
recorded the highest vegetation (36.98 km?, 65.14%) and non-vegetation (19.79 km? 34.86%)
cover for both satellites.

The accuracy assessment of the vegetation indices extracted from Landsat 8 and Sentinel 2A of
Ise Forest Reserve, Nigeria are presented in Table 3. NDVI extracted from Landsat 8 had the
highest overall accuracy (67.14%) and kappa coefficient (0.587). Modified SAVI had the least
overall accuracy (61.44%) and kappa coefficient (0.537). Also, EVI extracted from Sentinel 2A
had the highest overall accuracy (97.69%) and kappa coefficient (0.854), followed by GNDVI
with overall accuracy (91.50%) and kappa coefficient (0.802). But, modified SAVI had the least
overall accuracy (70.88%) and kappa coefficient (0.620). Overall, EVI extracted from Sentinel
2A had the highest overall accuracy and kappa coefficient among the extracted vegetation
indices from Landsat 8 and Sentinel 2A with range value (0.06 — 0.32).

The study revealed the capacity of the two medium resolution satellite imageries (Sentinel 2A
and Landsat 8) to detect the vegetation cover of the forest ecosystem in southwestern Nigeria.
The result showed a vast and varying vegetation cover during the dry season in Ise Forest
Reserve for the year 2018. This is as a result of its location in the rainforest zone of southwestern
Nigeria where many evergreens are supported. In reality, the heterogeneous vegetation or
greenness is dominated by a vast area of cash crop plantations. According to Ogunjemite et al.
(2006), logging, agricultural activities, flitching, hunting had posed serious ecological pressures
(Greengrass, 2006). Even, scarcity of food resources and shrinkage of habitats had been
substantiated to usually exist during the dry season (Olaniyi et al., 2016). These challenges are
anthropogenic and seasonal in nature. Notwithstanding, the protected area has great potential to
sustain the propagation and conservation of its biodiversity.
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It was observed that the vegetation indices extracted from Sentinel 2A revealed better output
than Landsat based on the overall accuracy and kappa coefficient. The Enhanced vegetative
index (EVI) extracted from Sentinel 2A is the best vegetation index for determining vegetation
cover in Ise Forest Reserve. In addition, GNDVI extracted from Sentinel 2A presented a better
accuracy and option for vegetation cover determination. In this case, the reason might not be the
spatial resolution which does influence the classification algorithm processes (Benz et al., 2004;
Blaschke, 2010), but the spectral surface reflectance of the dataset. Zhang et al. (2018) opined
that the Multispectral Instrument (MSI) surface reflectance of Sentinel 2A is usually greater than
the OLI surface reflectance of Landsat 8 for all the bands except the green, red, and NIR bands.

However, the mathematical algorithm of EVI consisted of the blue band. Thus, the surface
reflectance of the blue band in the computation of EVI could have been responsible for its higher
performance in the vegetation cover mapping of the degraded tropical forest. Moreover, the
Enhanced vegetation index (EVI) is an optimized vegetation index designed to enhance the
vegetation signal with improved sensitivity in high biomass regions. Also, EVI improved
vegetation monitoring through the decoupling of the canopy background signal and a reduction
in atmosphere influences (Huete and Justice, 1999). Huete et al. (2006) reported one of the most
successful applications of EVI in a monotonous growing season of the Amazon forest where
vegetation growth has no particular pattern. They revealed contrary to popular notion using
MODIS EVI that the Amazon forest does exhibit distinct growth during the dry season.

Although the chlorophyll sensitive NDVI had been the widely used vegetation index, EVI is
more responsive to canopy structural variations and more applicable to the heterogeneous
vegetation of Ise Forest Reserve with predominantly plantations. In the study, the overall
accuracy and kappa coefficient of NVDI extracted from Sentinel 2A was greater than Landsat 8.
This could be due to the assertion of Zhang et al. (2018) that the MSI surface NDVI from
Sentinel 2A was greater than the OLI surface NDVI from Landsat 8. Moreover, NDVI had a
closer accuracy with EVI, PSSR, SAVI and transformed SAVI extracted from Landsat 8. It
implied that EVI, PSSR, SAVI and transformed SAVI extracted from Landsat 8 can also be used
instead of the commonly used NDVI in the vegetation cover mapping of degraded tropical forest.
This opinion supported the view of Ali et al. (2018) that SAVI had a stronger correlation with
NDVI, and it is the best vegetation index suited for the estimation and monitoring of vegetation
cover in the Jeffara Plain, Libya.

On the other hand, the form of radiometric and spatial pre-processing operations on satellite
dataset with different spatial resolution could not enhance the accuracy of the extracted
vegetation indices. Despite the downscaling operation on the Landsat 8, the extracted vegetation
indices had a lesser overall accuracy and kappa coefficient to those of Sentinel 2A. This could be
due to the information enhancing capability of Sentinel 2A in vegetation cover assessment as
reported by Addabbo et al. (2016). They observed that vegetation indices extracted from Sentinel
2 indices provided the highest values due to its ability to discriminate the different
optical/multispectral sensors. Also, Watanabe et al., (2017) submitted that the band ratios in
NIR-red algorithms in Sentinel 2A imagery performed best in the estimation of chlorophyll-a
than Landsat 8 in Barra Bonita reservoir, Brazil.

Table 2: Comparative vegetation indices’ attributes of Ise Forest Reserve, Southwest Nigeria in
2018.
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. Landsat 8 Sentinel 2A
Vegetation . .
indices/Attributes Area cgver Proportion Area cgver Proportion

(Km) (%) (Km?) (%)
NDVI
Non-vegetated area 3.47 6.12 3.53 6.22
Vegetated area 53.30 93.88 53.24 93.78
EVI
Non-vegetated area 5.63 9.91 19.79 34.86
Vegetated area 51.14 90.09 36.98 65.14
GNDVI
Non-vegetated area 6.56 11.56 15.00 26.43
Vegetated area 50.21 88.44 41.77 73.57
PSSR
Non-vegetated area 2.79 491 7.32 12.89
Vegetated area 53.98 95.09 49.45 87.11
SAVI
Non-vegetated area 7.11 12.52 7.37 12.99
Vegetated area 49.66 87.48 49.40 87.01
TRANSFORMED SAVI
Non-vegetated area 8.57 15.09 8.64 15.22
Vegetated area 48.20 84.91 48.13 84.78
MODIFIED SAVI
Non-vegetated area 3.81 6.72 3.26 5.74
Vegetated area 52.96 93.28 53.51 94.26
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Table 3: Accuracy assessment of the vegetation indices extracted from Landsat 8 and Sentinel 2A of Ise Forest Reserve, Nigeria in
2018.

Landsat 8 Sentinel 2A
Vegetation indices (VI) VI range Overall Kappa VI range Overall Kappa
values accuracy coefficient values accuracy coefficient
NDVI 0.10-0.22 67.14 0.587 0.15-0.51 71.36 0.623
EVI 0.16 - 0.37 67.02 0.586 0.06 —0.32 97.69 0.854
GNDVI 0.10-0.17 63.28 0.553 0.07-0.25 91.50 0.802
PSSR 0.13-0.38 67.04 0.586 0.12-0.31 78.03 0.682
SAVI 0.14-0.30 66.81 0.584 0.08 -0.36 78.13 0.683
TRANSFORMED SAVI 0.15-0.24 66.45 0.581 0.14-0.36 80.36 0.703
MODIFIED SAVI 0.16-0.28 61.44 0.537 0.13-0.38 70.88 0.620
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Figure 2a: Comparison between the vegetation indices of Landsat 8 and Sentinel 2A data for Ise
Forest Reserve, Southwest Nigeria.
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Figure 2b: Comparison between the vegetative indices of Landsat 8 and Sentinel 2A data for Ise
Forest Reserve, Southwest Nigeria.

Conclusion

The study has demonstrated that Sentinel 2A satellite imagery performs better than Landsat 8
satellite imagery despite the uniformity in their spatial resolution. Basically, Sentinel 2A had a
higher performance (EVI and GNDVI) in the vegetation cover mapping of Ise Forest Reserve.
The high performance of EVI derived from Sentinel 2A despite the downscaling of Landsat 8
makes the consideration of spectral surface reflectance consequential. Therefore, the findings
had demonstrated the potential of EVI and GNDVI extracted from Sentinel 2A above the
commonly used NDVI. The EVI, PSSR, SAVI and transformed SAVI extracted from either
Landsat 8 can also be used instead of the commonly used NDVI in the vegetation cover mapping
operations. Muchmore, the inaccessibility to very high and high-resolution satellite datasets due
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to its high cost could pose no limitations to vegetation health assessment research. Therefore, it
is recommended that the enhanced capability and performance of Sentinel 2 in vegetation cover
mapping should be more explored in developing economies with low affordability of commercial
geospatial data.
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