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INTRODUCTION: 
 Land Surface Temperature (LST): 

 The Land Surface Temperature (LST) is the radiative skin temperature of the land 
surface, as measured in the direction of the remote sensor. 

 Study Area: 

 Area selected for this study is CHARSADDA. 



Objectives of the Study: 

1. Extraction of Area of Interest (AOI).  

2. NDVI estimation 

3. TOA Spectral Radiance.  

4. Brightness Temperature.  

5. Land Surface Emissivity (LSE).  

6. Land Surface Temperature.  



Material: 

• Landsat 5 Image 

• ArcGIS Software 

Tools: 
• Clipping Tool 

• Raster Calculator 

Formulas: 
• NDVI = NIR – RED / NIR + RE 

• (TOA) Lƛ =ML Qcal + AL  

• T= k2 / ln (k1/Lƛ+1)  

•  PV= (NDVI + NDVI min / NDVI max – NDVI min)2  

• Land Surface Emissivity (LSE) = 0.004 (PV) + 0.986 (values are constant) 

•  LST= (BT/1+W*(BT/P)*ln (e))  

 



PROBLEM STATEMENT  

• To  over come the difficulty of LAND SURFACE TEMPERATURE 
(LST)  



    
 

   METHODOLOGY 





 Clipping of AOI 



 NDVI = float(NIR-R)/float(NIR+R) 

 



Top of the Atmosphere (TOA): 

Formula TOA Radiance is: 

   Lƛ =ML Qcal + AL 

• Lƛ = TOA spectral radiance. 

• ML=RADIANCE_MULTI_BAND_6.  

• AL= RADIANCE_ADD_BAND_6 

• Qcal=is the specific thermal band 

• The output of this formula is TOA 

 





Brightness Temperature (BT): 

Formula for Brightness Temperature: 

   T= k2 / Ln. (k1/Lƛ+1) 

• K1= Thermal constant values present in 
meta data 

• K2= Thermal constant values present in 
metadata 

For converting the kelvin 
temperature to degree centigrade, 
subtract -272.15 from the formula. 

 T= k2 / Ln. (k1/Lƛ+1)-272.15 

 

 

 





 (Proportion of Vegetation) PV=square(NDVI-
NDVImin/NDVImax-NDVImin) 



Land Surface Emissivity (LSE): 

 Formula for LSE: 

 LSE = 0.004*PV+0.986  

 

 where the 0.004 and 0.986 is the 
constant values 

 While PV is the Proportion 
Vegetation calculated earlier. 

 





Land Surface Temperature (LST): 

 LST= (BT/1+W*(BT/P)*Ln. (e)) 
• BT= Satellite brightness temperature 

• W= Wavelength of emitted radiance 

• P= h*c/s ---- equation (1) 

• h= Planck’s constant having value 
(6.626*10^-23 joule) 

• S= Boltzmann constant (1.38*10^8 m/s) 

• C= velocity of light (2.998*10^8 m/s) 

• Putting the values in Eq. 1, we get: 

 P = 14380 

• e= 0.004 (PV) + 0.986 

 

 





        

                   

 

 

 

 

Thanks for your Attention 
 

 

 

 

 

 

  


