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ABSTRACT

The vegetation is feedback on environmental change due to global warming. Also, the growth status of
vegetation and the coverage area of vegetation are greatly affected by the environmental changes. The quantitative
change of vegetation growth status is the primary task of vegetation response to environmental changes. In this
study, the Global Inventory Modeling and Mapping Studies (GIMMS) based Normalized Difference Vegetation
Index (NDVI) and CRU climate data are used to analyze the spatio-temporal characteristics of vegetation greening
evolution and its response to climate change from 1982 to 2015 in the Korean Peninsula by applying the partial
correlation and trend analysis. The results show that the average NDVI value of the Korean Peninsula in the period
1982-2015 was 0.68, among which the average NDVI in North Korea and South Korea was 0.69 and 0.67,
respectively. The NDVI of the Korean Peninsula between 1982 and 2015 increased by 0.6x10-3 year-1. The increasing
trend prior to and after 1998 was 2.5x10° year” and 0.9x10” year”, respectively. During the 1982-2015 years, the
NDVI of DPRK and South Korea have grown mainly with the trend of 0.2x10° year' and 1.1x10° year’,
respectively. According to the analysis of NDVI and climatic factors, the distribution of NDVI in the three-time
series of Korean Peninsula is consistent in spatial distribution. According to the results of partial correlation analysis
of climate factor and NDVI distribution in Korean Peninsula, the region has significant partial correlation with
temperature change. The climate factor of temperature is the main driver of NDVI change, which plays a key role
in controlling NDVI change accumulation.
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Fig. 1. Spatial distribution of annual average coverage, land cover types, digital elevation model in the Korean
Peninsula. (a) Spatial distribution of the average annual coverage of the Korean Peninsula based on
GIMMS data. (b) Land Cover Map 2009 (Ministry of Environment). (c) Digital Elevation Model (GTOPO30
global DEM data https://code.earthengine.google.com/).
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Fig. 2. Annual average change trend of NDVI from 1982 to 2015 (a) Annual average change trend of NDVI on
the Korean Peninsula (b) Annual average change trend of NDVI in South Korea and North Korea.
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(a)NDVI change trend chart of the Korean Peninsula from 1982 to 1998.
(b)NDVI change trend chart of the Korean Peninsula from 1999 to 2015.
(c)NDVI change trend chart of the Korean Peninsula from 1982 to 2015.

Fig. 3. NDVI change trend chart of the Korean Peninsula.
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(a) Partial correlation spatial distribution of NDVI and precipitation from 1982 to 1998 (b) Partial correlation spatial distribution of
NDVI and temperature from 1982 to 1998 (c) Partial correlation spatial distribution of NDVI and VPD from 1982 to 1998 (d) Partial
correlation spatial distribution of NDVI and SW from 1982 to 1998 (e) Partially correlated spatial distribution of NDVI and
precipitation from 1999 to 2015 (f) Partially correlated spatial distribution of NDVI and temperature from 1999 to 2015 (g) Partially
correlated spatial distribution of NDVI and VPD from 1999 to 2015 (h) Partial correlation spatial distribution of NDVI and SW from
1999 to 2015 (i) Partial correlation spatial distribution of NDVI and precipitation from 1982 to 2015 (j) Partial correlation spatial
distribution of NDVI and temperature from 1982 to 2015 (k) Partial correlation spatial distribution of NDVI and VPD from 1982
to 2015 (1) Partial correlation spatial distribution of NDVI and SW from 1982 to 2015 (m) Spatial distribution of partial correlation
of major climate conditions to NDVI from 1982 to 1998 (n) Spatial distribution of partial correlation of major climate conditions
to NDVI from 1999 to 2015 (o) Spatial distribution of partial correlation of major climate conditions to NDVI from 1982 to 2015
distributed.

Fig. 6. 1982-1998 (a.b.c.d), 1998-2015 (e.f.g.h), 1982-2015 (i.j.k.I)Three periods: GIMMS NDVI on the Korean
Peninsula and precipitation (column 1), temperature (column 2), VPD (column (Three columns), SW (fourth
column), and the spatial distribution of NDVI for major climatic conditions (fifth column).
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Table. 1. The correlation ratio of precipitation, temperature, VPD, irradiation and other climate factors in north
Korea, South Korea and the Korean peninsula at different time periods.

P T VPD I
positive 29.66 83.85 3522 28.34
N.Korea
negative 70.34 16.16 64.78 71.66
positive 63.15 72.02 47.77 55.82
1982-1998 S.Korea -
negative 36.85 27.99 52.23 44.18
positive 44.58 78.30 41.13 40.59
Total
negative 55.42 21.71 58.87 59.41
positive 70.02 96.72 43.22 71.66
N.Korea
negative 29.98 3.28 56.78 28.34
positive 24.54 79.12 21.32 24.25
1999-2015 S.Korea -
negative 75.46 20.88 78.68 75.75
positive 51.52 89.25 33.74 51.67
Total
negative 48.48 10.75 66.26 48.33
positive 17.56 92.65 16.66 53.46
N.Korea
negative 82.44 7.35 83.34 46.54
positive 39.23 87.70 60.19 80.79
1982-2015 S.Korea -
negative 60.77 12.30 39.81 19.21
positive 26.82 90.22 35.28 65.50
Total
negative 73.18 9.78 64.72 34.50
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