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Multi-temporal Landsat ETM+ Mosaic Method
for Generating Land Cover Map over the Korean Peninsula

Sun-Hwa Kim ', Sung-Jin Kang, and Kyu-Sung Lee

Department of Geoinformatic Engineering, Inha University

Abstract : For generating accurate land cover map over the whole Korean Peninsula, post-mosaic
classification method is desirable in large area where multiple image data sets are used. We try to derive
an optimal mosaic method of multi-temporal Landsat ETM+ scenes for the land cover classification over
the Korea Peninsula. Total 65 Landsat ETM+ scenes were acquired, which were taken in 2000 and 2001.
To reduce radiometric difference between adjacent Landsat ETM+ scenes, we apply three relative
radiometric correction methods (histogram matching, 1st-regression method referenced center image,
and 1st-regression method at each Landsat ETM+ path). After the relative correction, we generated three
mosaic images for three seasons of leaf-off, transplanting, leaf-on season. For comparison, three mosaic
images were compared by the mean absolute difference and computer classification accuracy. The
results show that the mosaic image using 1st-regression method at each path show the best correction
results and highest classification accuracy. Additionally, the mosaic image acquired during leaf-on
season show the higher radiance variance between adjacent images than other season.
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Fig.1. Landsat ETM+ path and row over Korean Peninsula.



Multi-temporal Landsat ETM+ Mosaic Method for Generating Land Cover Map over the Korean Peninsula

Table 1. List of Landsat ETM+ image used in this study

Path Row Leaf-Off | Transplanting | Leaf-On
113 34 | 2001-02-22 - -

114 4 2000-03-14 | 2000-06-18 | 2001-07-07
114 35 2000-03-14 | 2000-05-01 | 2001-08-24
114 36 2000-03-14 | 2000-05-01 | 2001-08-24
115 30 2001-11-03 | 2000-06-09 | 2000-09-29
115 31 2001-11-03 | 2000-06-09 | 2000-09-29
115 32 2001-03-24 | 2001-05-11 | 2000-09-29
115 33 2001-03-24 | 2000-05-08 | 2001-08-31
115 34 2000-04-06 | 2000-05-08 | 2000-09-29
115 35 2000-04-06 | 2000-05-08 | 2000-10-15
115 36 2001-02-20 | 2000-05-08 | 2001-09-16
115 37 2000-02-18 | 2000-04-06 | 2000-04-06
116 31 2001-10-25 | 2001-06-03 | 2001-09-07
116 32 2001-11-10 | 2001-06-03 | 2001-06-03
116 33 2001-12-28 | 2001-06-03 | 2001-06-03
116 34 1 2001-12-28 | 2001-06-03 | 2001-09-23
116 35 2000-11-23 | 2001-06-03 | 2001-09-23
116 36 2000-11-23 | 2001-04-16 | 2001-09-23
117 31 2001-11-01 | 2001-06-10 | 2000-10-13
117 32 2001-11-01 | 2001-06-10 | 2000-10-13
117 33 2001-11-01 | 2001-06-10 | 2001-09-14
117 34 2000-12-16 | 2001-06-10 | 2001-09-14
118 32 2000-10-20 | 2000-05-29 | 2001-09-21
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Fig. 2. Processing steps of generating Landsat ETM+ mosaic image.
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Table 2. Gain and offset coefficients used for converting DN
value to radiance for the Landsat ETM+ data used

for the study. (Unit: W/m?2/m/sr)
Band Gain Offset
Band 1 0.77874 697874
Band 2 0.798819 7.198819
Band 3 0621654 5621654
0.639764 (High mode) |-5.739764 (High mode)
Band4 16060291 (Low mode) |-6.069291 (Low mode)
Band 5 0.12622 1123622
Band 6 0043898 20393898
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Fig. 3. Distribution of invariant targets used for overlap linear regression transform using middle reference image (left) and

processing at each path (right).
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Fig. 4. Seam lines for mosaic Landsat ETM+ radiance images corrected by histogram matching and
Ist regression method using middle reference image (left) and path processing (right).
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Table 3. Average absolute differences for three temporal mosaic images and 6 spectral bands  (unit: W/m2/jo/sr)

Method Temporal Blue Green Red NIR | SWIRI | SWIR2
Leaf-off 7475 8241 8818 7697 | 2010 | 0719

Histogram matching Transplanting 7.380 9.289 11.938 7.531 2.294 0.818
Leaf-on 12000 | 14596 | 16417 | 10724 | 3.158 1034

, Leaf-off 12914 | 14832 | 15947 | 14128 | 3686 1.144

15; ;‘:‘ﬁf&‘gﬁi‘f Transplanting 4706 4815 6.269 7953 | 1541 0747
Leaf-on 14794 | 16190 | 15633 7536 | 2668 1.000

, Leaf-off 2295 2444 | 2558 2560 | 0809 | 0267
g;;ﬁﬁ“;giﬁé Transplanting 5380 6674 9482 8127 | 3427 1089
Leaf-on 8231 | 10085 | 13171 9093 | 2497 | 0923
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Fig 5. Landsat ETM+ mosaic image over Korean Peninsula using histogram matching algorithm (a: leaf-off,
b: transplanting, c: leaf-on season).

Fig 6. Landsat ETM+ mosaic image over Korean Peninsula generated by Ist regression method using middle
reference image (a:leaf-off, bitransplanting, c: leaf-on season).

(b)

Fig 7. Landsat ETM+ mosaic image over Korean Peninsula generated by Ist regression method using path
processing (aleaf-off, b:transplanting, c: leaf-on season).
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Built-up

Forest

Cropland

Fig 8. Original mosaic subset image (a), supervised classification results of histogram matching mosaic (b}, 1st

regression mosaic image (c) using middle reference image (b), and path processing (d).

Table 4. User classification accuracy of subset mosaic images (unit: %)
oty | ey [ e

Water 0.00 100.00 100.00
Built-up 2500 28.57 60.00
Bare soil 55.56 100.00 100.00
Forest 80.00 100.00 93.75
Cropland 66.67 4444 4444
Grass 80.00 4545 66.67
Total accuracy 64.58 66.67 7708
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