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Abstract

Four time points of the fractional area data during the 15 years of the highest group of land surface
temperature and the lowest group of NDVI of the Kunsan city Chollabuk_do, Korea located beneath
the Yellow sea coast, are observed and analyzed their correlations for the intention to detect the
changes of urban land cover. As long as the effective contributions of satellite images in the continuou
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A Correlation Analysis between land Sutface Temperature and NDVI in Kunsan City using Landsat 7 TM/ETM+ Satellite Images

s monitoring of the wide area for wide range of time period, Landsat-5 TM and Landsat-7 ETM+

artificial satellite images, acquisited over the Kunsan city area, are surveyed by the compared

calibration after quantization and classification of the deviations between TM and ETM+ images

substituted approved error correction thresholds such as gains and biases or offsets.
This experiment and research applied Landsat-5 TM and Landsat-7 ETM+ artificial satellite images
in change detection of urban land cover in urbanized Kunsan city, then detected strong and

proportional correlation relationship between the highest group of land surface temperature and the
lowest group of NDVI which exceeded R=(+)0.9478, so the proposed Correlation Analysis Model
between the highest group of land surface temperature and the lowest group of NDVI will be able to

give proof an effective suitability to the land city change detection monitoring.

KEYWORDS:  Land  Surface  Temperature,

NDVI,
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Land Cover, Correlation, Change Detection
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A Correlation Analysis between land Sutface Temperature and NDVI in Kunsan City using Landsat 7 TM/ETM+ Satellite Images
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o] 7] A

L. = spectral radiance at the sensor’s
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* LMIN: = spectral radiance that is scaled to
Qeatmin in W/(m”sr' pm");

« LMAX. = spectral radiance that is scaled
t0 Qearmax in W/(m”sr'um");

* Qe = quantized, calibrated pixel value in
digital numbers(DNs);

* Qcalmin minimum quantized, calibrated
pixel value(DN=0: TM or NLAPS products
in ETM+, DN=1: LPGS products in ETM+)
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L'\rTM = Grescale * Qcal + Brescale (3)

714

* Grescale = (LMAX, — LMIN.)/Qeaimax in units
of W/(m”.sr".im")/DN;

LMIN. i units of W/(m’sr'u

Brescale =
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TABLE 4. Landsat ETM+ spectral radiance
LMIN. and LMAX. "offset” "gain”
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Low Gain High Gain
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LMIN LMAX LMIN LMAX
6 0.0 17.04 32 12.65
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R
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TCK) = Ko/ In ( (K /L) + 1) ®)

1714
« T = effective at-satellite temperature in
Kelvin;

* L. = spectral radiance at sensor’s aperture
in W/(m®.sr' um');
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« K; = calibration constant 1 in W/(m”sr'.u
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TABLE 6. NDVI ranges and NDVI-& for estimation of land surface temperature

NDVI¥ 2
NDVI-Min NDVI-Max
LA

NDVI-Mode NDVI-Mean NDVI-+
1987.04.18 -05 0.543 -0.00095 0.0013 0.6966
1995.10.17 -0.705 0.688 -0.00024 0.0533 0.8712
1999.05.21 -0.571 0.591 -0.00146 -0.0003 1
2002.02.14-a -0.508 0.496 -0.00044 -0.014 1
2002.02.14-b 0.113 0.113 0.113 0.113 0.9065
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TABLE 7. Observed temperature and estimated land surface temperature(Unit: °C)
e
H=7) Landsat TM/ETM+ 94 A FE2% A=
d=
1987.04.18 19.6 22.643 -3.043
1995.10.17 195 14.85 4.650
1999.05.21 25.0 21.751 3.249
2002.02.14-a 5.1 6.552 -1.452
Hat 17.3 16.45 0.85
2002.02.14-b 5.1 11.817 -6.717
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FIGURE 4. Land cover clustering of LST and NDVI
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FIGURE 5. Kunsan city NDVI histogram
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FIGURE 6. Correlation scattergram between the highest LST and the
lowest NDVI
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TABLE 8. Correlation coefficient between the highest LST and the lowest NDVI

ik
ux A F-2% & 3o (k) NDVI # A o (k)
1987.04.18 159.5187 27.3744
1995.10.17 66.9249 23.2353
1999.05.21 83.1186 25.317
2002.02.14 42.4062 21.6081
A A IHR)
A F2% FH ) 1
NDVI # A tj] R=(+)0.947822772 1
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A Correlation Analysis between land Sutface Temperature and NDVI in Kunsan City using Landsat 7 TM/ETM+ Satellite Images
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