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Land cover classification of the Matsue and Izumo areas with Landsat-5 TM data

Shingo Nonohara', Toshiaki Kozu®, Toyoshi Shimomai’, and Yuji Sakuno®

Abstract: Land cover type is mapped in the Matsue and Izumo areas using Landsat-5
Thematic Mapper (TM) data from 1985 to 2000 to study the long-term change in land cover
in this region. For the classification, land cover is divided into 6 classes, i.e. urban area,
forest, rice field, vegetable field, water, and “others”. The digital number (DN) output of the
Landsat-5 TM is used to make a maximum likelihood estimation of the class for each location.
A land utilization map produced from an in-situ survey in this area is used for ground truth
to obtain the probability density function of the 6 classes and to evaluate the classification
accuracy. After an examination of band combination significant for the classification, either 6
bands or 5 bands (the same as the 6 bands but excluding the green band), ranging from 0.45 to
2.35 um, are used for the classification. The accuracy of the classification is evaluated against
the ground truth data in the Matsue City area. The accuracy is higher than 60% for urban,
forest, rice field and water ; the accuracy for vegetable field and “others” falls below 60% . The
best accuracy (higher than 90% ) is obtained for the water area classification. Complicated
spectral reflectance characteristics and complex spatial distribution of the vegetable field and
“others” classes may be the cause of the degraded accuracy. From the long-term land cover
change analysis a significant increase of urban area is clearly detected.
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# 1. Landsat-5 TM O F 55470
Table 1. Major engineering parameters of Landsat-5 TM.

Sensor specification Wavelength [pum] Band
Landsat-5/TM 0.45-0.52 Blue 1
(Sun-synchronous, o 55 "6 60 Green 2
Altitude: 705km
Inclination:9g> | 0-63-0.69 Red 3
Recurrence: 16 days | 0.76-0.90 Near IR 4
Spatial resolution:30 | 1.55-1.75 SW IR 5
m, 120 m(band 6) [104-125 Thermal IR 6
Swath width:
185Kkm) 2.08-235 SWIR 7
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Fig. 1. Ground-truth data used for extracting training area for land cover classification from Landsat-5 TM data.
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Table 2. Correspondence between categories in ground
truth data and for satellite classification.
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Fig. 2. Ground-truth data used for evaluation of classification accuracy. (a) Original data, (b)
After geometrical correction. Categories are changed to those for satellite classification.
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Fig. 3. Examples of DN correlation for different bands. (a)
Water (bright) and Others (bright). (b) Forest (bright)
and vegetable field (bright).
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Table 3. Band combination significant for satellite classification obtained from correlation analysis
between DN of different bands.

2000/05/04 Urban || Urban | Forest | Forest | Rice F. | Rice F. | Veg. F. | Veg. F. | Water | Water | Others | Others
(Dark) ||(Bright) | (Dark) |(Bright)| (Dark) | (Bright) | (Dark) | (Bright)| (Dark) | (Bright)| (Dark) | (Bright)

Urban 135 123 | 134

(Dark) - 7 147 57 5,7 4 4 457 5.7 5 5
Urban 135 | 134 123 1123
®righy | 7 | 7 [ Yol Y sz lasz| 2| °
Forest 123 123

- - - 13 4 45 45 45

(Dark) 5,7 57
Forest 123 | 1,23
(Bright) 45 4 14 45 45 57 57
Rice F. 345 | 345
(Dark) 45 45 345 45 7 7
Rice F. 45 | 45 | 345|345 | 57 | 57
(Bright) ) ) W iy ) )
Veg. F. 123 | 1,23
(Dark) 45 45 57 57
Veg. F.
(Bright) 57 45 | 357 | 357
Water 123 | 123
(Dark) 457 | 457
Water 1231123
(Bright) 457 | 45,7
Others

(Dark)

Others
(Bright)
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(a) N> F1,2,3,4,5,7, (b) /N> F1,3,4,5,7, (c) /> F 1,2,3,7.

Table 4. Misclassification matrices from pixel-by-pixel comparison with ground truth data

around Matsue City.

(a) Bands 1, 2,3,4,5,7. (b) Bands 1, 3,4, 5,7. (¢c) Bands 1, 2, 3, 7.

(@
2000/05/04 Classification result
Bands 1,2,3,457 Urban Forest RiceF. Veg.F. Water Others Total
Urban 81.6 1.9 46 1.6 01 102 100
Forest 124 632 5.8 32 05 15 100
GTrSL:Jt?]d Rice F. 18 16 666 4 04 94 100
Data _ Ve9-F. 41 93 112 9.8 01 286 100
Water 36 05 32 01 919 06 100
Others 52.9 9.2 45 5 0 284 100
Unit: %
(b)
2000/05/04 Classification result
Bands1,3,45,7  Urban Forest RiceF. Veg.F. Water Others Total
Urban 82.2 2 45 1.6 0.1 9.6 100
Forest 136 64 5.4 32 05 134 100
GT”;:‘;O' Rice F. 178 17 67 39 04 92 100
Data _ Ve9-F. 42.2 95 104 102 01 276 100
Water 39 0.6 2.9 02 919 06 100
Others 53 9.2 45 5.1 0 281 100
Unit: %
(©)
2000/05/04 Classification result
Bands 1,2,3,7 Urban Forest RiceF. Veg.F. Water Others Total
Urban 80.6 2.1 48 8.4 0.2 39 100
Forest 131 392 38 399 0.7 33 100
GTrE’:‘trr‘]d Rice F. 192 12 657 9 16 34 100
Data __Ved-F. 50.5 6.8 15 191 0.1 8.4 100
Water 25 05 23 2 925 0.2 100
Others 56.8 4.4 44 152 01 192 100
Unit: %
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FmiE =L >, @ PRORERRAS RAo oG P2 TR
m 3 W25 XY FOMEDLETH - 7. AV
1, 3, 4,5 7z CHHEN%ER Lf?éfﬁﬂt%
f%‘é‘*ﬁf;{k:%; n(i) e AT
REL N=n() (5) RET LR
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53



54 B & RS - R

THEE - FEARE

S5, FEEEMHISRAZT A M) TIZBIUF MO HERERE

Table 5. Classification accuracy at test areas selected for evaluating classification accuracy of vegetable field.

2000/05/04

Classification accuracy

Urban Forest RiceF. Veg.F. Water Others Total

“g - Bands 12,3457 0.0 5.2 0.0 93.5 0.0 1.3 100.0
% 'i Bands 1,3,4,5,7 0.0 3.9 0.0 94.8 0.0 1.3 100.0
E = Bands 1,2,3,7 3.9 1.3 13 93.5 0.0 0.0 100.0
Unit: %
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Table 6. Average and overall accuracies for three types of
band combinations.

Band combination Average Overall
accuracy  accuracy
Bands 1,2,3,4,5,7  56.9% 74.6%
Bands 1,3,4,5,7 57.2% 74.9%
Bands 1,2,3,7 52.7% 72.0%
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Fig. 4. Example of land cover classification. (a) May 2, 1985. (b) May 4, 2000.
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Fig. 5. Trend of land cover percentage of 6 categories from 1985 to 2000.
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