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ABSTRACT

In this study, we perform land surface monitoring of NDVI (Normalized Difference
Vegetation Index) variation by using remote sensing data during 1999-2005 over North Korea,
which can’t easily access to measure directly land surface characteristics due to one of the
world’s most closed societies. North Korea forest region has most abundant forest vegetation -
so called Lungs of Korea in the Korea peninsula. NDVI represents vegetation activity used in
many similar studies. In this study, we detect vegetation variation and analysis factors of the
change over North Korea. By using variation of NDVI, we can infer that effect of drought

2008 39¥ 39 <4 Received on March 3, 2008 / 2008 3€ 30¢ 44 Revised on March 30, 2008 / 20083 49 74 A4}
25 Accepted on April 7, 2008

x o] A= 7134 7R AN ENEAI(CATER 2006-4106)2) A1 Q0.2 43 = 97U th

1 ®7etal 8771383} Department of Environment Atmosphere, Pukyong National University

2 FAYSta 9144 B 38t} Department of Satellite Information Science, Pukyong National University

¥ A4 A E-mail : kyung-soo.han@pknu.ac.kr



SPOT/VEGETATION NDVI *ZE& °43t 537 44 w2t &fx / GFU - Y- o8y -2 - ¥4 29

over North Korea, and reduced vegetation indices by typhoon in North Korea. Land surface
type except barren ground with decreased NDVI value is considered as when North Korea
region was suffering from drought and typhoon effects, which show lower than mean of
7-year NDVI value. Especially, in recently, the food production of North Korea with political
and economical issues can be inferred indirectly these trends by using estimated output data
from this study.
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TABLE 1. Characteristics of SPOT/VEGETATION sensor

Satellito SPOT/VEGETATION
Altitude » 820 km
Repetitiveness » 12 hours
Channel BO (blue) B2 (red) B3 (NIR) MIR (SWIR)
0.78 ~
Wavelength 043 ~ 0.47 0.61 ~ 0.68 1.58 ~ 1.75
(um) 0.89
Resolution at 1.0 % 1.0 1.0 % 1.0 1.0 1.0 1.0 % 1.0

Nadir (km)
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TABLE 2. Value of NDVI for 7 years over North Korea

W 1 2 3 4 5 6 7 8 9 10 11 12

Year
1999 019 0211 0214 020 0519 0648 0716 0747 0724 0565 0335 0216
2000 0117 0131 0216 0243 056 0646 0699 0722 0705 0502 031 0198
2000 011 013 0189 0220 0516 061 0664 073 0698 0469 0316 0251
2002 0166 0186 0225 0311 0576 0666 072 0725 0698 0449 0249 0205
2003 0137 014 0198 0243 056 0669 0724 0763 0716 0518 0295 0189
2004 0183 015 0207 029 0562 0661 0694 0765 0728 0533 0295 0185
2005 0034 0122 0199 0273 055 0649 0726 0763 0736 0556 0301 0159
Monthly 149 (153 0207 0268 0554 0650 0706 0745 0715 0513 0301 0200

Mean
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Manth

FIGURE 2. Distribution of NDVI over 7
years according to month

TABLE 3. North Korea and west area NDVI
in 2001 versus mean NDVI of
North Korea and west area for 7
years according to month (a —
North Korea in 2001, mean of
North Korea for 7 years, ¢ —
west area in 2001, d — mean of
west area for 7 years)

April 0275 0.292 0.232 0.265
May  0.544 0.561 0.493 0.539
June  0.593 0.663 0.542 0.624
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Mixed Forest Cropland FIGURE 4. NDVI variation from September

1999 to September 2005 over
North Korea and Cropland in
West area

FIGURE 3. 1 km land cover map of the
University of Maryland over
the study area

TABLE 4. Distribution of land types using UMD over the study area

Description Percentage of Vegetation
P area(%) density
Water Not counted
Evergreen needleleaf forest
Deciduous broadleaf forest .
Forest Mixed Forest 28.45 High
‘Woodland
Wooded grassland
Closed shrubland .
Open land Open shrubland 16.60 Mid
Grassland
Crop land 2.80 High
Bare ground
bare ground 0.12 Low

/urban Urban and built-up

TABLE 5. NDVI variation from September 1999 to September 2005 over North Korea and
Cropland in West area

Avea Year 1999 2000 2001 2002 2003 2004 2005
Cropland 0.664 0.677 0.662 0.69 0.673 0.72 0.731
North

K 0.709 0.705 0.698 0.698 0.716 0.728 0.736
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TABLE 6. NDVI value in 2002 and 2004
over Gang—Won Do

NDVI
Value NDVI Differe
; Value of
n the mean  M¢®S
2002
July 0.7734 0.7549 0.0185
August 0.7326 0.7974 -0.0648
September  0.7580 0.7819 -0.0239

0.8

The mean of NDVI

0.7 | ——— NDVIin 2002

‘7 é é 16 1‘1 12
Month
FIGURE 5. Distribution of averaged NDVI

for 7years and NDVI mean
values according to month
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