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Classification of Forest Type Using High Resolution Imagery of Satellite IKONOS

Kee-Hyun Chung*, Woo-Kyun Lee*, Jun-Hak Lee*, Kwon-Hyeok Kim**, and Seung-Ho Lee***
Division of Environmental Science and Ecological Engincering, Korea University*,

KHRI** Korca Forest Rescarch Institute***

Abstract : This study was carried out to evaluate high resolution satellite imagery of IKONOS for
classifying the land cover, especially forest type. The IKONOS imagery of 1 1km X [ lkm size was taken
on April 24, 2000 in Bong-pyoung Myun Pyungchang-Gun, Kangwon Province.

Land cover classes were water, coniferous evergreen. Larix leptolepis. broad-leaved tree, bare land,
farm land, grassland, sandy soil and asphalted area. Supervised classification method with algorithm of
maximum likelihood was applied for classification. The terrestrial survey was also carried out to collect the
reference data in this area.

The accuracy of the classification was analyzed with the items of overall accuracy, producer’s accuracy,
user’~ accuracy and k for test arca through the crror matrix. In the accuracy analysis of the test area, overall
accuracy was 94.3%. producer’s accuracy was 77.0-99.9%, user’s accuracy was 71.9-100% and k was 0.93.

Classes of bare land. sandy soil and farm land were less clear than other classes, whereas classification
result of IKONOS in forest arca showed higher performance than that of other resolution(5-30m) satellite
data.
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Fig. 1. Study area with pan-sharpened IKONOS imagery
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Table 1. Parameter value applied to reprojection. )
B AN AR aRdFIe) 94
Parameter type Value 1lbite] EAHAEZE 7M. Qv A7 ok
};r(:ecuon Type Transverse Mercator - 600Mbyte A2 o aboluh whaba] H A 9 AH(full-
croid Name Bessel -

P scene)o ThEh ZFe) WHE YL O FEOY
Datum Name Tokyo[Korea] < gm0 ' Vo sl et ]
A BA 7 Qv Ak 2 A

Scale factor at central meridian 10 el ZA7E slvha ek, 1
Alod Alo] A AL zb & i Cl i Ho M o]
Longitude of central meridian 129:00:10.405 E A gel BAS & Wany fdEE F9
Latitude of origin of projection 38:00:00 N “Hsub-scene)& A Z8HAL, FE Gl thate

False easting 200,000 meters ERel A8 HorE Fdsisitt
False northing ‘1 500,000 meters Hiolake] st BRAMG AFTIt wEgt
Table 2. Definition of each class.
Class name Categorics

coniferous evergreen

Pinus densiflora, Pinus koraicnsis

Larix leptolepis

Larix leptolepis

broad-leaved tree

Quercus spp., Betula platyphylla var. japonica and scrubs

grassland grassland, green of golf course
farm land dry field, rice tield
waler ) water
bare land cutting area, unstocked forest
sandy soil arca with sandy soil
asphalt i express w}ly, local road. parking place covered with asphalt
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Table 3. Error matrix for test area.

Classification Data

Birror matrix for arass- broad- Larix bare coniferous| farm | sandy | Row

test arca land le;::/:d leptolepis| land ! asphalt. | water evergreen| land soil total
:] grassland 10666 0 0 0 | 0 0 13 0 0 10679
broad-leaved tree 0 6273 2 0 0 0 48 67 0 6390
deciduous coniferous 0 2 1151 0 0 0 0 18 0 1171

Test bare land 0 0 0 97 0 0 0 0 29 126

Set asphalt 2 0 0 828 : 0 0 18 0 848
Data water 113 24 0 0 | 6499 22 334 0 6992

coniferous evergreen 0 27 0 0 0o i 0 833 0 0 860

farm land 0 1153 12 0 14 0 0 7741 151 9071

sandy soil 0 0 0 30 o, 0 . 0 0 461 491
Column total | 127 | 842 | 6499 | 916 | BIT8 | 64l | 36628

10666] 7570 \ 118 J

Table 4. User's accuracy and commission error for test area.

Table 5. Producer’s accuracy and omission error for test area.

Class User's Accuracy | Commission Error Class User’s Accuracy | Commission Error
grassland 100.0 0.0 grassland 99.9 0.1
broad-leaved tree 82.9 17.1 broad-leaved tree 98.2 1.8
Larix leptolepis 96.8 32 Larix leptolepis 98.3 1.7
bare land 76.4 23.6 bare land 77.0 23.0
asphalt 98.3 1.7 asphalt 97.6 24
water 100.0 0.0 water 929 71
coniferous evergreen 90.9 9.1 coniferous evergreen 96.9 3.1
farm land 94.7 53 farm land 85.3 14.7
sandy soil 719 28.1 sandy soil 939 6.1
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