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Estimation of Land Cover and Vegetation Change in North Korea
Using Satellite Data

71213 Kim Ran Hui™, 7139 Kim Hyun Woo™, ©]#3] Lee Jae-Hee™", ©]%& Lee Setnghoon™"*

Abstract

This study was proposed to monitor the change of land cover and forest area in North Korea, and Hwanghae
Province using satellite imagery from 2001 to 2014. Land cover change was annually monitored, and the change
of forest area was observed monthly using Moderate Resolution Imaging Spectroradiometer(MODIS) images. The
forest area of North Korea in 2013 was 53% of North Korean land. This result indicated that the forest has been
degraded during the last 14 years. In Hwanghae Province, the area of crop land was not substantially changed,
and forest area was slightly increased. However, the value of NDVI gradually decreased, and this result also can
be an indirect evidence of forest degradation. The results of this study will be useful to strengthen North Korea’s
adaptive capacity to climate change, and to establish a joint foundation for climate change response between South

and North Korea in near future.
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Figure 1_ Administrative Units in North Korea
Including Hwanghae Province
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Table 1_ General Characteristics of MODIS Products Used in This Study

Category

Land Cover (MCD12Q1)

Vegetation Index (MOD13A2)

Sensor Combined MODIS

Terra MODIS

Temporal Coverage

2001~2014

Image Dimensions

2400 X 2400 1200 X 1200
(rows/columns)
Spatial Resolution 1,000m
Temporal Resolution 16days

Projection

Sinusoidal Grid
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Table 2 _Land Cover Change in North Korea in 2001 and 2013

2001 2013
Category

Size(knt') Percent(%) Size(knt') Percent(%)
Evergreen Needleleaf Forest 204 0.17 639 0.53
Deciduous Needleleaf Forest 84 0.07 169 0.14
Deciduous Broadleaf Forest 7,956 6.60 15,477 12.84
Mixed Forest 52,832 43.83 50,337 41.76
Total Forested Area 61,065 50.66 66,621 55.27
Croplands 47,914 39.75 49,047 40.69
Utban and Built-up Land 1,398 1.16 1,410 1.17
Grasslands 10,125 8.40 3,435 2.85
Water 36 0.03 24 0.02

Table 3 _Land Cover Change in Hwanghae Province in 2001 and 2013
2001 2013

— Size(knr') Percent(%) Size(k') Percent(%)
Evergreen Needleleaf Forest 8 0.05 54 0.32
Deciduous Needleleaf Forest 12 0.07 30 0.18
Deciduous Broadleaf Forest 159 0.95 558 3.33
Mixed Forest 1,885 11.26 2,028 12.11
Total Forested Area 2,065 12.33 2,669 15.94
Croplands 13,732 82.01 13,437 80.25
Urban and Built-up land 221 1.32 221 1.32
Grasslands 723 4.32 413 247
Water 3 0.02 3 0.02
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Figure 2 _ Spatial Changes of Land Cover in North Korea in 2001 and 2013
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Table 4 _NDVI Changes in North Korea(2001~2014)

_a 2 3 4 5 6 7 8 9 10 11 12 | Average
2001 014 | 019 | 026 | 033 | 068 | 068 | 080 | 080 | 043 | 046 | 040 | 031 | 046
2002 025 | 027 | 029 | 040 | 066 | 072 | 080 | 080 | 063 | 038 | 030 | 022 | 048
2003 019 | 022 | 027 | 042 | 065 | 076 | 080 | 078 | 065 | 047 | 038 | 030 | 049
2004 025 | 0235 | 0290 | 037 | 063 | 068 | 076 | 080 | 066 | 043 | 037 | 028 | 048
2005 025 | 018 | 026 | 034 | 058 | 069 | 0690 | 082 | 069 | 042 | 037 | 025 | 046
2006 020 | 022 | 028 | 032 | 056 | 074 | 080 | 081 | 067 | 042 | 037 | 028 | 047
2007 024 | 026 | 026 | 031 | 062 | 071 | 077 | 081 | 067 | 043 | 036 | 030 | 048
2008 025 | 026 | 020 | 038 | 060 | 072 | 078 | 080 | 066 | 041 | 037 | 029 | 048
2009 024 | 027 | 0290 | 036 | 063 | 072 | 079 | 078 | 062 | 039 | 033 | 0235 | 047
2010 016 | 022 | 024 | 029 | 055 | 071 | 076 | 079 | 073 | 044 | 036 | 026 | 046
2011 025 | 027 | 027 | 03 | 054 | 071 | 078 | 079 | 067 | 041 | 035 | 029 | 047
2012 024 | 026 | 026 | 034 | 060 | 069 | 074 | 080 | 067 | 044 | 030 | 017 | 046
2013 014 | 022 | 026 | 030 | 057 | 074 | 079 | 080 | 066 | 044 | 029 | 019 | 045
2014 024 | 024 | 028 | 039 | 059 | 072 | 077 | 076 | 062 | 042 | 038 | 026 | 047

Average | 021 | 024 | 027 | 035 | 060 | 071 | 077 | 080 | 065 | 043 | 035 | 026 | 047
Table 5_NDVI Changes in Hwanghae Province(2001~2014)

_ 2 3 4 5 6 7 8 9 10 11 12 | Average
2001 012 | 012 | 009 | 011 | 017 | 017 | 010 | 010 | 009 | 010 | 009 | 013 | 012
2002 012 | 011 | 009 | 011 | 019 | 016 | 010 | 009 | 011 | 009 | 011 | 012 | 012
2003 014 | 012 | 009 | 011 | 017 | 012 | 010 | 011 | 011 | 010 | 010 | 012 | 012
2004 012 | 011 | 010 | 011 | 017 | 016 | 013 | 009 | 011 | 010 | 011 | 012 | 0.12
2005 012 | 010 | 009 | 010 | 017 | 016 | 016 | 009 | 011 | 010 | 010 | 012 | 012
2006 012 | 011 | 009 | 009 | 015 | 015 | 010 | 009 | 011 | 010 | 010 | 012 | 011
2007 015 | 010 | 009 | 009 | 018 | 016 | 012 | 009 | 011 | 010 | 010 | 011 | 012
2008 011 | 011 | 009 | 011 | 018 | 018 | 012 | 009 | 012 | 010 | 011 | 011 | 012
2009 012 | 011 | 009 | 012 | 020 | 016 | 011 | 009 | 011 | 010 | 011 | 013 | 0.12
2010 012 | 012 | 011 | 009 | 016 | 015 | 012 | 010 | 012 | 010 | 011 | 012 | 012
2011 014 | 012 | 009 | 011 | 017 | 020 | 012 | 009 | 011 | 010 | 010 | 013 | 012
2012 015 | 012 | 010 | 011 | 019 | 017 | 012 | 010 | 011 | 011 | 014 | 015 | 013
2013 012 | 013 | 010 | 009 | 018 | 015 | 011 | 010 | 012 | 010 | 015 | 015 | 013
2014 015 | 012 | 009 | 013 | 019 | 017 | 012 | 010 | 011 | 010 | 012 | 013 | 013

Average | 018 | 024 | 029 | 037 | 050 | 055 | 058 | 062 | 070 | 076 | 084 | 092 | o0.12
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