
Analysis of Temperature Change in Gwangyang Ray Area using Landsat Imagery 
C.'honnam Nat' 1. Uni\1• Vol. 8. pp.83-98. 2008 

Ana1ysis of Temperature Change in Gwangyang Bay Area using 

Landsat Imagery 

Dong-Y eob Han · Hyo-Seong Lee* 

Department of Civz1 & Environmental Engineering, Chonnam National University 

*Division of Civil, Architectural and Environmental Engineering, 

Sunchon National University 

ABSTRACT 

83 

This research analyses the temperature change in Gwangyang Bay area using time 

series imagery of Landsat. From 2000 to 2003, we estimate the temperature by a NASA 

empirical formula from 9 Landsat-7 thermal imagery and analyse it related to urban 

growth. 
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Fig. I. Location of the study area. 

Table I. Specification of data 
sensor shooting time sun ah gle 

ETM+ 2000/10115 EL42.79 A152.35 
ETM+ 2001/02/20 EL37.69 A145.56 

ETM+ 2001/09/16 EL51.59 A141.22 

ETM+ 2002/01106 EL27.94 A153.26 
ETM+ 2002/03/27 EL50.08 A137.99 

ETM+ 2002/07/17 EL63.73 A113.79 

ETM+ 2002111/06 EL35.97 A155.76 

ETM+ 2003/04115 EL56.61 Al32.79 

ETM+ 2003/05117 EL64.31 A120.79 
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Ta = K21'!n (KdL + 1) 

~7].A-j K1: 60.776mWcm-2srl,unrl 
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L: -1t-%BJ_A}~~ 

Ta : Effective at-satellite .g..£ (K) 

Table 1. Specification of data 

satellite 
Landsat-4 

Landsat-5 

Landsat-7 

constant 1 K1 (K) 

671.62 

607.76 

666.09 

constant 2 K2 

1284.30 

1260.56 

1282.71 
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;l : wavelength of emitted radiance (11.5,urn) 

p : hc/K (1.438 x 10-2 mK) 

CJ : Boltzman constant (1.38 X 10-23 J/K) 

h :Planck's constant (6.26 x lQ-34 J · s) 

c : velocity of light (2.998 x 108 m/s) 
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c: v : emissivity of vegetation 

c: s : emissivity of soil 

fv=1- max 
( 

NDVJ, -NDVI )a 
NDVImax-NDVImin 

0~7],Ai, 

NDVImax: NDVI for complete vegetation cover 
NDVImin: NDVI for bare soil. 
a : function of leaf orientation distribution 

with the canopy 
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Table 2. Example of land cover emissivity 

easel case2 
case emissivity case emissivity 
city 0.95 vegetation 0.95 

farmland 0.98 non vegetation 0.92 
rarest 0.98 
waters 0.98 

bare ground 0.92 
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Fig. 2. Temperature Images. 
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(a) (B,G,R) = (20010916, 20001015, 20021106) 
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