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Level 3 Type Land Use Land Cover (LULC) Characteristics Based on
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Abstract : The objectives of this study are to produce level 3 type LULC map and analysis of
phenological features of North Korea. ISODATA clustering of the 88scenes of MVC of MODIS NDVI
in 2008 and 8scenes in 2009 was carried out. Analysis of phenological phases based mapping method
was conducted. In level 2 type map, the confusion matrix was summarized and Kappa coefficient was
calculated. Total of 27 typical habitat types that represent the dominant species or vegetation density
that cover land surface of North Korea in 2008 were made. The total of 27 classes includes the 17 forest
biotopes, 7 different croplands, 2 built up types and one water body. Dormancy phase of winter (o’ =
0.348) and green up phase in spring (0> = 0.347) displays phenological dynamics when much
vegetation growth changes take place. Overall accuracy is (851/955) 85.85% and Kappa coefficient is
0.84. Phenological phase based mapping method was possible to minimize classification error when

analyzing the inaccessible land of North Korea.
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Fig. 1. Eastern Asia flora and forest zone of North Korea (left). Annual average temperature and forest zone in North Korea (right).
Left copy has been adapted from Dendrology written by Lee (1999) and edited by Chang (2003), and modified for better

understanding by researcher.
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Table 1. Level 3 type class labeling and size of area depicted in figure 3
D Level 2 types Level 3types Area(km’)
1 Water body Water body 1016.00
2 . Urban built up 120588
— Built up area

3 Rural built up 1,759.38
4 Suburban agriculture 1,932.06
5 Dry Field Doubie crops 4,701.00
6 Single crop: potatoes or soybeans 1,858.06
7 Mixed crops: corns and potatoes 1,854.38
8 Humus-rich paddy 1,388.56
9 Paddy Waterlog paddy 3,346.06
10 Dried paddy 761081
11 Pinus spp. 290150
12 Evergreen conifer Picea spp., Abies spp. 740144
13 Pinus spp._Quercus spp. 6,301.81
14 Betula spp. 232156
15 Deciduous broadleaf Robinia spp., Alnus spp., etc 5465.13
16 Quercus spp. 18,709 50
17 Mixed forest Betula spp. + Abies spp., Picea spp. 387894
18 Pinus spp+Quercus spp. 15,707.06
19 Deciduous conifer Larix spp._Betula spp. 4066.00
20 Larix spp. 6,395.38
21 Herbaceous baresoil 6,147 88
2 Evergreen coniferous baresoil 153588
23 Sparse forest Outcrops and granitic soil. 2019.06
24 Clear cutting 2,591.88
25 Shrubby baresoil 789925
26 ] Alpine forest Alpine grass ‘ 801,00
27 Evergreen shrubby alpine 1,651.06
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Fig. 4. Level 3 type phenological features of North Korea forest. (a) Deciduous broadieaved forest, (b) Deciduous conifer, (c)

Evergreen conifer, (d) Mixed forest.
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Fig. 5. Phenological features of land use in North Korea. (a) Built-up area, (b) Dry field, (c) Paddy field.
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Table 2. Confusion matrices showing accuracy assessment results

s | broadleaf conifer
iduous broadleaf | 113 5 0 .
Deciduous conifer 2 97 0 2 3 1 0 0 0 92.38%
Evergreen conifer 3 2 94 3 0 0 0 0 0 92.16%
Mixed 5 0 0 88 1 0 0 0 0 | 93.62%
Sparse 12 21 5 2 9 9 0 0 0 |9362%
Dry Field 8 5 0 0 17 137 0 0 1 66.89%
Paddy 0 0 0 0 0 15 109 0 0 81.55%
Built_up 0 0 0 0 0 1 0 69 1 87.90%
Water body 0 1 0 0 0 5 0 0 4 | 97.18%
Producer’s accuracy 7902% | 7405% | 9495% | 84.62% | 81.15% | 80.12% |100.00% | 100.00% | 95.65% | 85.91%
Overall accuracy = (850/994) 85.51%
Kappa coefficient = 0.84
3) 3= 44 4.7 2
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