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ABSTRACT 

Emissivity describes how an object radiates energy compared to a blackbody. It is an important 

factor in estimating land surface temperature (LST) accurately from radiance measurements. A 

number of models have been explored to estimate surface emissivity. These models have been 

proposed to apply globally using values of 𝑁𝐷𝑉𝐼𝑉 as 0.5 and 𝑁𝐷𝑉𝐼𝑆 as 0.2. This study however 

employed simplified NDVI threshold method (SNDVI-THM) and in-situ measurements in 

deriving surface emissivity Ԑ model for a micro environment.Adopting the global–based model 

developed based on the above index values would dilutethe accuracy of derived LST of a micro-

climate where the vegetation cover index shows different index values. To develop a model for 

the study area, reflectance values from field measurements and satellite data values were 

derived.The field observations were carried out using spectrometer. The mean reflectance of 

field values was determined between 0.630µm-0.680µm of the electromagnetic spectrum, which 

correspond to the red band of OLI Landsat image selected for emissivity estimation. Results 

show good fits between reflectance values from satellite data and that from in-situ measurements 

(87.1% for vegetation and 87.4% for bare soil surfaces). The resulted average emissivity was 

used to develop the emissivity model with index coefficient of 0.045. This study demonstrates 

the importance of adopting local models for local studies. 

Keywords: Emissivity, Blackbody, Spectrum, Satellite data and In-situ measurements. 

Introduction 

Emission is the electromagnetic waves from 

all matter in a given ecological system that 

has a temperature greater than absolute 

zero(Rybickiand Lightman1979). All matter 

with a temperature greater than absolute 

zero emits thermal radiation. When the 

temperature of the body is greater than 

absolute zero, inter-atomic collisions cause 

the kinetic energy of the atoms or molecules 

to change. This results in charge-acceleration 

and/or dipole oscillation which 

produces electromagnetic 

radiation(https://en.wikipedia.org/wiki/Therm

al_radiation), and the wide spectrum of 

radiation reflects the wide spectrum of 

energies and accelerations that occur even at a 

single temperature(John, 2006) 

Measuring temperature involves some 

measuring instruments being placed in contact 

with or being immersed in the body whose 

temperature is to be measured. When this is 

done, kinetic temperature is measured. 

Kinetic temperature is an ‘internal’ 
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manifestation of the average translational 

energy of the molecules constituting a body. 

(Lillesand and Kiefer,2008). In addition to 

this internal manifestation objects radiate 

energy as a function of their temperature 

(Lillesand and Kiefer, 2008). This emitted 

energy is an ‘external’ manifestation of an 

object’s energy state. It is this external 

manifestation of an object’s energy state that 

is remotely sensed using thermal scanning. 

This emitted energy is used to determine the 

radiant temperature of earth surface features 

(John, 2006) Sunlight is part of thermal 

radiation generated by the hot plasma of 

the Sun. The Earth also emits thermal 

radiation, but at a much lower intensity and 

different spectral distribution (infrared rather 

than visible) because it is cooler. The Earth's 

absorption of solar radiation, followed by its 

outgoing thermal radiation is the two most 

important processes that determine the 

temperature and climate of the Earth 

(Landsberg, 1978) 

If a radiation-emitting object meets the 

physical characteristics of a black 

body in thermodynamic equilibrium, the 

radiation is called blackbody radiation 

(Landsberg, 1978). According to Planck's 

law, the spectrum of blackbody radiation 

depends only on the object's 

temperature. Wien's displacement 

law determines the most likely frequency of 

the emitted radiation, and the Stefan–

Boltzmann law gives the radiant intensity 

(Lillesand and Kiefer1993). The 

characteristics of thermal radiation depend on 

various properties of the surface it is 

emanating from, including its temperature, its 

spectral absorptivity and spectral emissive 

power, as expressed by Kirchhoff's 

law(Lillesand and Kiefer, 2008). As stated 

earlier, any object having temperature greater 

than absolute zero (-273oC) emits radiation 

whose intensity and spectral composition are 

a function of the material type involved and 

the temperature of the object under 

consideration (Rebeccaet al., 2012 and 

Lillesand and Kiefer,2008).  

The total radiant exitance coming from the 

surface of a blackbody at any given 

temperature is given by the area under its 

spectral radiant exitance curve. That is, if a 

sensor were able to measure the radiant 

exitance from a blackbody at all wavelength, 

the signal recorded would be proportional to 

the area under the blackbody radiation curve 

for the given temperature (Salisbury and 

D’Aria1992). According to Stefan-Bolztmann 

law of radiation (Lillesand and Kiefer, 2008), 

this area under the blackbody can be 

described mathematically as 

𝑚 = 𝜎𝑇4………1  

Where M is the total radiant exitance wm-2, 𝜎 

represent Stefan-Boltzmann constant 5.6697 x 

10-8 wm-2 k and T as the temperature of 

blackbody, k 

The equation above indicates that the total 

radiant exitance from the surface of a 

blackbody varies as the fourth power of 

absolute temperature.  The remote 

measurement of radiant exitance𝑚 from a 

surface can be used to understand the 

temperature T of the surface. It is this indirect 

approach to temperature measurement that is 

used in thermal sensing. Radiant exitance is 

measured over a discrete wavelength range 

and used to find the radiant temperature of the 

radiating surface (Lillesand and Kiefer,2008). 

The concept of a blackbody is a theoretical 

means to describe radiation principles. Real 

materials do not behave as blackbodies; 

instead, all real materials emit only a fraction 

https://en.wikipedia.org/wiki/Sunlight
https://en.wikipedia.org/wiki/Plasma_(physics)
https://en.wikipedia.org/wiki/Sun
https://en.wikipedia.org/wiki/Earth
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https://en.wikipedia.org/wiki/Visible_light
https://en.wikipedia.org/wiki/Black_body
https://en.wikipedia.org/wiki/Black_body
https://en.wikipedia.org/wiki/Thermodynamic_equilibrium
https://en.wikipedia.org/wiki/Planck%27s_law
https://en.wikipedia.org/wiki/Planck%27s_law
https://en.wikipedia.org/wiki/Wien%27s_displacement_law
https://en.wikipedia.org/wiki/Wien%27s_displacement_law
https://en.wikipedia.org/wiki/Stefan%E2%80%93Boltzmann_law
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of the energy emitted from a blackbody at the 

equivalent temperature. The ‘emitting ability’ 

of a real material, compared to that of a 

blackbody, is referred to as a material’s 

emissivity Ԑ (Salisbury and D’Aria 1992). 

Emissivity ɛ is a factor that describes how 

efficiently an object radiates energy compared 

to a blackbody. By definition it is the radiant 

exitance of an object at a temperature divided 

by radiant exitance of a blackbody at the same 

temperature  

Emissivity ɛ can have values between 0 and 1. 

As with reflectance, emissivity can vary with 

wavelength and viewing angle. Depending on 

the material, emissivity can also vary 

somewhat with temperature (John, 2006; 

Rebecca and Christian et al, 2012). A gray 

body has an emissivity that is less than 1 but 

is constant at all wavelengths. At any given 

wavelength the radiant exitance from a 

graybody is a constant fraction of that of a 

blackbody. If the emissivity of an object 

varies with wavelength, the object is said to 

be a selective radiator. 

In thermal remote sensing we are interested in 

the radiation emitted from terrain features. 

(Lillesand and Kiefer,2008). However, the 

energy radiated from an object usually is the 

result of energy incident on the feature. 

Energy incident on the terrain features or 

elements can be absorbed, reflected, or 

transmitted (Cuenca and Sobrino, 2004). In 

accordance with the principle of conservation 

of energy, the relationship between incident 

energy and its disposition upon interaction 

with a terrain element can be stated as in 

equation 2(Lillesand and Kiefer, 2008): 

E1=Ea+Ep+Et ……….2 

Where,  

 E1=energy incident on surface of an element 

Ea=component of incident energy absorbed by 

terrain elements 

 Ep=component of incident energy reflected 

by terrain element 

 Et=component of incident energy transmitted 

by terrain element 

If equation 2 is divided by the quantity, E1 we 

obtain the relationship 

E1

E1
=

Ea

E1
+

Er

E1
+

Et

E1
…………..3 

This further describes the nature of thermal 

energy interactions: 

α(λ) =
Eα

E1
, ρ(λ) =

Er

E1
, T(𝝀) =

ET

E1
,   ………..4 

Where 

𝜶 (𝝀) = absorptance of terrain elements 

ρ(𝝀) = reflectance of terrain elements 

T(𝝀) = transmittance of terrain element 

Therefore, equation 4 can now be restated in 

the form: 

   (𝝀) + ρ(𝝀) + T(𝝀)=1 …………….5 

This defines the inter relationship among 

terrain elements absorbing, reflecting, and 

transmitting properties. (Lillesand and 

Kiefer2008). 

 Another ingredient necessary is the 

Kirchoff’s law. It states that the spectral 

emissivity of an object equals its spectral 

absorptance: 

 Ԑ(𝝀)=𝜶(𝝀) ……………..6 

Put another way, “good absorbers are good 

emitters”. While Kirchhoff’s law is based on 

conditions of thermal equilibrium, the 

relationship holds true for most sensing 

conditions. Hence, if we apply it in equation 

2.16, we may replace (𝝀) with Ԑ (𝝀), resulting 

in 

Ԑ(𝝀) + ρ(𝝀) +T(𝝀)=1………..7 
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Finally, in most remote sensing applications 

the objects we deal with are assumed to be 

opaque to thermal radiation (Lillesand and 

Kiefer 2008). That is 

T(𝝀)=0 ……………………8 

And it is therefore dropped from equation 8 

such that 

Ԑ(𝝀) + ρ(𝝀)=1 …………….9 

Equation 9 explains the direct relationship 

between an objects emissivity and its 

reflectance in the thermal region of the 

spectrum. For objects that do not transmit 

energy, there is a simple balance between 

emissivity and reflectivity. If emissivity 

increases, reflectivity must decrease. If 

reflectivity increases, emissivity must 

decrease. For example, a plastic material with 

emissivity = 0.92 has reflectivity = 0.08. A 

polished aluminum surface with emissivity = 

0.12 has reflectivity = 0.88.Using the above 

principles, the reflectance of vegetation cover 

& bare soil collected from the field 

measurements were converted to emissivity. 

Knowledge of the emissivity spectrum is 

useful for terrestrial and planetary geological 

studies to map surface materials based on 

differences in wavelength-dependent spectral 

features. (Lillesand and Kiefer2008). Some 

models have been developed to estimate 

surface emissivity model in global scale and 

such models have been adopted in 

temperature mapping in Akure and other 

areas within the tropics (Balogunand 

Samakinwa, 2015). This study is therefore set 

to illustrate how surface emissivity model can 

be derived for a given study area and the 

derived model by this study could be adopted 

for the study of land surface emissivity 

(LSE)in South-west Nigeria.The purpose of 

this exercise is to compare field and satellite-

based reflectance values as a way of 

evaluating result from imagery for land 

surface temperature correction. In estimating 

surface temperature from remote sensing data 

requires robust model for specific ecological 

zone, and that is exactly what this study set 

out to achieve. 

Materials and Method 

Study Area and Data 

Akure metropolis is a city in South Western 

Nigeria housing the capital of Ondo State. It 

lies between longitude 5°06’E to 5°38’E of 

the Greenwich Meridian and between latitude 

7°07’N to 7°37’N on the Equator. It is about 

370m above the sea level, is situated within a 

48kilometer radius to major towns in Ondo 

State, viz Ondo to the South, Owo to the East 

and Iju/Itaogbolu to the North (Owoeye and 

Popoola 2016). Between 1976 and the present 

time, the city has experienced enormous 

growth and has developed independently of 

any spatial urban planning. This rapid growth 

became prominently noticed in the last two to 

three decades. As urbanized features extended 

farther from the central areas, lands populated 

by development are altered in significant 

ways. Since 1976 when the town became the 

state capital, there have been remarkable 

changes in its growth and development. 

Several developmental projects that brought 

transformation to the physical landscape of 

the city are very prominent. (Akinluyi et al., 

2019). 
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Fig. 1: The Study Area 

Derivation of Emissivity spectral values 

from remote sensing data 

Emissivity spectral derivation of bare soils 

and vegetated surface were carried out with a 

spectral radiometer in the field. Operational 

land imager (OLI) of 2018 was used to 

determine the reflectivity and absorptivity of 

terrain surfaces (Yang et al., 2004). ViewSpec 

Pro 6.0 software was used to extract 

reflectance values from the spectral profile. 

Different methods have been used to predict 

LSE from NDVI values (Valor and Caselles, 

1996). In this study, NDVI-THM was adopted 

and uses certain NDVI values (thresholds to 

distinguish between soil pixels (NDVI <
 𝑁𝐷𝑉𝐼𝑠) and pixels of full vegetation 

( NDVI > 𝑁𝐷𝑉𝐼𝑣). For those pixels 

composed of soil and vegetation (mixed 

pixels, NDVIs ≤  NDVIv), the method uses 

the following simplified equation (Sobrinoand 

Raissouni 2000).: 

Ԑλ = Ԑvλ Pv  +  Ԑs(1 − Pv) +
Cλ  …………10 

Where,  

Ԑ𝑣 and Ԑ𝑠 are respectively, the soil and 

vegetation emissivity, 𝑃𝑣 is the proportion of 

vegetation (also referred to as fraction 

vegetation cover, 𝐹𝑉𝐶), and C is a term which 

takes into account the cavity effect due to 

surface roughness(C=0 for flat surfaces). 

Using the method in Sobrinoet al, (2000), the 

cavity term for a mixed area and near nadir 

view is given by 

Cλ =  (1 − Ԑsλ) (1 − Pv)ԐvλF …….11 

Where  𝐹 is a geometrical factor ranging 

between zero and one, depending on the 

geometrical distribution of the surface.  Since 

𝐹 cannot be estimated from VNIR/TIR 
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remote sensing data, a mean value is 

generally chosen (Sobrinoand Raissouni 

2000). 𝑃𝑣 values were obtained from the 

NDVI according to Carlson and 

Capehart,(1995): 

𝑃𝑉 = (
𝑁𝐷𝑉𝐼−𝑁𝐷𝑉𝐼𝑀𝐼𝑁

𝑁𝐷𝑉𝐼𝑀𝐴𝑋−𝑁𝐷𝑉𝐼𝑀𝐼𝑁
)

2

………12 

Over particular areas, NDVIv and NDVIs 

values can be derived from NDVI histogram. 

Values of NDVIs = 0.5 and NDVIs = 0.2 

were proposed in Sobrino and 

Raissouni(2000) to apply the method in 

global conditions. In order to obtain 

consistent values of 𝑃𝑣, it was set to zero for 

pixels with NDVI <NDVIv and set to one for 

pixels with NDVI > 𝑁𝐷𝑉𝐼𝑣.WhereNDVI >
 𝑁𝐷𝑉𝐼𝑣, the pixel is considered as fully 

vegetated (Pv = 1), and then equation 10 

reduces to  

Ԑλ =  Ԑvλ +  Cλ………………13 

Sobrinoand Raissouni(2000) considered 

typical constant values of Ԑv = 0.985 and 

C =  0.005 for these kind of pixels. 

Note that equation 11 is only valid for a 

mixed area, so this expression does not reflect 

the cavity effects produced in a rough but 

homogeneous area. NDVI-THM estimates the 

LSE for pixels of bare soil (NDVI <  𝑁𝐷𝑉𝐼𝑠) 

from reflectivity values (ρred) obtained with a 

sensor band located in the infrared region. 

The relationship between emissivity and red 

reflectivity is assumed to be linear. The 

NDVI-THM is being summarized as follows 

(Jose et al, 2008): 

ɛ𝜆 =

{

Ԑ𝜆 = Ԑ𝑣𝜆,   𝑁𝐷𝑉𝐼 > 𝑁𝐷𝑉𝐼𝑣

Ԑ𝑣𝑃𝑣, + Ԑ𝑠(1 − 𝑃𝑣) + Cλ ,
 𝑎𝜆 + 𝑏𝜆𝜌𝑟𝑒𝑑, 𝑁𝐷𝑉𝐼 < 𝑁𝐷𝑉𝐼𝑠

𝑁𝐷𝑉𝐼𝑆 ≤

𝑁𝐷𝑉𝐼 ≤ 𝑁𝐷𝑉𝐼𝑉 ………….14 

The main problem when applying equation 14 

is the correct identification of 𝑁𝐷𝑉𝐼𝑠 and 

𝑁𝐷𝑉𝐼𝑣 values. This is a critical task. For 

global studies with low spatial resolution data 

(for instance, Landsat), 𝑁𝐷𝑉𝐼𝑆 = 0.04 ± 0.03 

and 𝑁𝐷𝑉𝐼𝑣 = 0.52 ± 0.03,  which correspond 

to minimum and maximum values of the 

desert and evergreen clusters, respectively, 

have been adopted (Gutmanand Ignatov1998). 

Sobrino and Raissouni (2000), considered a 

similar value for 𝑁𝐷𝑉𝐼𝑣 = 0.5 but𝑁𝐷𝑉𝐼𝑆 =
0.2. Valor and Caselles (1996), have analyzed 

mean values of soil NDVI  (𝑁𝐷𝑉𝐼𝑆) using the 

measured spectral soil samples belonging to 

different classes (alfisol, aridisol, entisol, 

inceptisol and modisol) and a value of 

𝑁𝐷𝑉𝐼𝑆 = 0.13 ± 0.09.  Different estimated 

values published indicate that the 𝑁𝐷𝑉𝐼𝑆 

value ranges between 0 and 0.2, and most 

probability between 0.1 and 0.2. This suggests 

that a mean value of 𝑁𝐷𝑉𝐼𝑆of 0.15 could be 

appropriate in most cases. Again, the 

estimation of the cavity term (Cλ) in equation 

10 from remote sensing data is a critical issue, 

and the NDVI-THM method only provides 

acceptable results in the 10 – 12 µm interval. 

Thus the relationship between Ԑ and 𝜌𝑟𝑒𝑑 for 

bare soil sample does not provide satisfactory 

results for band emissivities at 0.6-0.9µm in 

certain soils types (Jose et al, 2008). These 

problems can be solved formally by 

simplifying the NDVI-THM presented in 

equation 15. For this purpose, the cavity term 

is not considered and the expression for the 

surface emissivity when  𝑁𝐷𝑉𝐼 < 𝑁𝐷𝑉𝐼𝑠 is 

just reduced to the soil emissivity. These 

simplifications referred to as SNDVI-THM 

(Simplified NDVI-THM) are summarized as 

follows (Jose et al, 2008): 
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ɛ𝜆 = {

Ԑ𝑆𝜆,   𝑁𝐷𝑉𝐼 < 𝑁𝐷𝑉𝐼𝑆

Ԑ𝑆𝜆, +(Ԑ𝑉𝜆 − Ԑ𝑆𝜆)𝑃𝑣,
Ԑ𝑉𝜆,  𝑁𝐷𝑉𝐼 < 𝑁𝐷𝑉𝐼𝑉

𝑁𝐷𝑉𝐼𝑆 ≤

𝑁𝐷𝑉𝐼 ≤ 𝑁𝐷𝑉𝐼𝑉  ………….15 

Emissivity retrieval from ground-based 

measurement   

It is important to retrieve surface emissivity 

from ground-based measurements, since they 

could be used to test the emissivity products 

derived from remote sensing data after 

applying one of the existing algorithms e. g 

the NDVI-THM. Emissivity spectral in-situ 

measurements of bare soils and vegetated 

surface were carried out with a 

spectroradiometer in the field and converted 

to emissivity using kirchoff’s law 

(Lillesandand Kiefer, 2008 and Yanget al, 

2008): 

𝜶𝝀=Ԑ𝝀…………………..16 

Where 𝜶𝝀=absorptivity and Ԑ𝝀=emissivity.  

Gustav Kirchoff original contribution to the 

physics of thermal radiation was his 

assumption of a perfect black body radiating 

and absorbing thermal radiation in an 

enclosure opaque to thermal radiation and 

with walls that absorbs at all wavelengths 

(Lillesand and Kiefer, 2008). Kirchhoff’s 

perfect blackbody absorbs all the radiation 

that falls upon it. Every such blackbody emits 

from its surface with a spectral radiance that 

Kirchhoff labeled 1. The Kirchhoff’s 

mathematical expression for the universal 

function 1 is nowadays referred to as Planck’s 

law (Yang et al, 2008). The law states that 

“for an arbitrary body radiating and emitting 

thermal radiation, the ratio E/A between the 

emissive spectral radiance, E, and the 

dimensionless absorptive ratio A, is 1 and the 

same for all bodies at a given temperature 

(Lillesand and Kieferl, 2008). The ratio E/A 

is equal to the emissive spectral radiance 1 of 

a perfect blackbody, a universal function only 

of wavelength and temperature.” (Lillesand 

and Kiefer2008)  

Field measurement of features reflectance.    

As human, coloursare seen as combinations of 

reflected wavelengths throughout the visible 

portion of the electromagnetic spectrum 

(EMS). Each feature has its own unique 

spectral reflectance curve (for example, water, 

bare soil, asphalt and many more.). These 

curves are defined by varying percent of 

reflectance (Helen, 2009). Graphs of spectral 

reflectance curves help us to better understand 

the reflectance nature of an object. In remote 

sensing, it is important to understand the 

reflectance nature of an object if it is going to 

be identified on an image. In-situ or reference 

data is often collected and one form of such 

data is the ground-based measurement of the 

reflectance of surface features to determine 

their spectral response patterns. This might be 

done in the laboratory or in the field using a 

spectroradiometer (Helen, 2009).  

The spectroradiometer measures, as a 

function of wavelength, the energy coming 

from an object within its view. It is usually 

used primarily to prepare spectral reflectance 

curves for various objects. (Helen, 2009). The 

device (spectroradiometer) used for this has a 

spectral range from 1µm to 1000µm and the 

reflectance values were  collected within the 

blue, green and near-infrared regions (0.4 – 

0.673 and 10.31 – 12.51for TIR). These 

regions are similar to that of the sensor on 

board the Landsat satellites. 6.0 version of 

ViewSpec Pro software was used to extract 

reflectance values from the spectral 

profile.(Field Spec Hand Held 

Spectroradiometer User Manual). 

Results and Discussion 
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The LSE was developed using simplified 

NDVI threshold method and in-situ 

measurements. The purpose of this exercise is 

to compare field and satellite-based 

reflectance values as a way of evaluating 

result from imagery for land surface 

temperature corrections.  

 

Fig 2: The average field Spectral profile of bare (red) and vegetation (green) surfaces.   

The LSE was developed using simplified 

NDVI threshold method (equation 11) and in-

situ measurements. Table 1contains the 

results of both spectral and in-situ 

measurements. 

The purpose of this table is to compare field 

and satellite-based reflectance values as a way 

of evaluating result from imagery. The study 

only compared the field results with 

reflectance of 2016 image since that is the 

closest date. The spectral reflectance values of 

bare and vegetation surfaces were obtained 

from 18 observations. The mean reflectance 

values of 0.0936 and 0.1385 for pure 

vegetation and bare surfaces respectively, 

were determined between 0.630µm-0.680µm 

of the electromagnetic spectrum, which 

correspond to the red band of OLI Landsat 

image selected for emissivity estimation 

(figure 2). Results show good fits between 

reflectances from satellite data and that from 

in-situ measurements (87.1% for vegetation 

and 87.4% for bare soil surfaces).  

Table 1: The spectral and in-situ measurements 

Field Sites In-situ 

(Spectrometer) 
Landsat 𝜆 

(OLI 4) 

 Veg. Soil Veg. Soil 

1 0.091  0.096  

2 0.094  0.089  

3 0.09  0.081  

4 0.096  0.09  

5 0.089  0.087  
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6 0.097  0.091  

7 0.11  0.092  

8 0.099  0.093  

9 0.1  0.10  

Mean veg. 

spectra 

0.0962  0.091  

     

10  0.149  0.154 

11  0.147  0.147 

12  0.146  0.138 

13  0.142  0.14 

14  0.150  0.150 

15  0.141  0.148 

16  0.129  0.138 

17  0.140  0.140 

18  0.148  0.150 

Mean soil. 

spectra 

 0.143  0.136 

 

The resulted average emissivity value was used to develop the emissivity threshold for this study 

and is presented in table 2. 

Table 2: Emissivity Threshold for the study years   

NDVI LULC Emissivity 

Pv ≥0.40 veg 0.906 

0.2<Pv≤0.3 mixed pixels 0.86+0.045Pv 

0.04<Pv≤0.2 soil 0.861 

The values in table 2were used to simulate 

proportional vegetation cover images. The 

simulated images then serve as emissivity 

inputsfor land surface temperature emissivity 

(Ԑ) corrections (Agbor and makinde, 2017).  
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Fig. 4: 𝑷𝒗 maps of (a) developed value ranges and (b) adopted value ranges 

Figures 3 represents simulated images using the values in table 1 and that of equation 13 with 

Ԑv = 0.985andC =  0.005. The simulation utilized the vegetation index image of this study area 

to check the effectiveness of the generally adopted model of Sobrino and Raissouni(2000) and 

model produced by this study. 

 

Fig. 3: emissivity maps of (a) developed model and (b) adopted model 

Figure3 shows different results adopting the 

two models. The white patches in figure 3b 

reveal no data area because the global model 

did not accommodate the emission of some 

local features, particularly the non-vegetated 

surfaces. Therefore, using this model as a 

correction factor for emissivity correction in 

surface temperature mapping will not be 

appropriate for the study area. This is not to 

say that the model which produced image in 

figure 3b is not robust, the study only 

revealed the need to adopt a model where 

suitable as the case from Akure and its 

environs. 

Conclusion and Recommendations 

Some models have been adopted to correct for 

emissivity in temperature mapping by many 

studies in the region but did not consider the 

uniqueness of the ecological zone. This study 

has demonstrated the methods to obtain local 

emissivity values and the relevance in 

temperature mapping at local scale. The Land 

Surface Emissivity (LSE) was assessed using 

(a) (b) 
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simplified NDVI threshold method and in-situ 

measurements. This study has shown that 

selecting suitable model for specific study 

area has considerable significance in 

improving temperature landscapes 

classification certainty. Though this study 

explains the importance of model building for 

specific study area, future studies should 

utilize ground and remote sensing data of both 

dry and rainy seasons as input variables. It is 

also wise to add here that using hyper spectral 

data instead of multispectral data could give 

better results.  
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