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Vegetation Interannualvariavility Over Korea Using 10-Years 1TKM NDVI Data
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Abstract : Global warming and climatic changes due to human activities impact on marine and
terrestrial ecosystems, which feedbacks to climate system. These negative feedbacks amplify or
accelerate again global climate change. In particular, it is important to analyze vegetation change. This
study attempts to analyze quantitatively vegetation change in Korea peninsula by using harmonic
analysis. Harmonic-Analysis based on Fourier Transform is the method to effectively demonstrate for
time series data. Especially, Harmonic-Analysis is very suitable method to analyze vegetation change
because the vegetation repeats the cycle growth and extinction every year. The result of harmonic-
analysis shows vegetation change as time passes. In this study, SPOT/VEGETATION S10 MVC
NDVI data was used during last 10 years (1999-2008) in Korea Peninsula. Also, land type classification
used MODIS Land Cover Map data. The study estimated that phase values moved up approximately
0.5 day per year in cropland and 0.8 day per year in forest.
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Fig. 1. Flowchart of the methodology.
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Table 1. Modis land cover products reclassification

Class Histogram | New Class
Water 517832 Null
Evergreen Needleleaf Forest 12067
Evergreen Broadleaf Forest 4005
Deciduous Needleleaf Forest 267 Forest Class
Deciduous Broadleat Forest 51098
Mixed Forest 205635
Closed Shrublands 1340
Open Shrubland 5029
Woody Savannas 11129 Null
Savannas 9754
Grasslands 4720
Croplands 160008  |Cropland Class
Urban and Built-Up 24837 Null
Barren of Sparsely Vegetated 1479
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I Forest # Cropland

Fig. 2. Distribution of cropland and forest over study area.
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Fig. 3. Contribution of first harmonic component for 1999-
2008.

Table 2. Contribution of first harmonic component (%}

. . LaﬁContﬂbuﬂon Cropland Forest
2436 4585 4404
41~42 4736 4301
40~41 4285 4127
39~40 4123 3927
38~39 3923 3571
37~38 33.66 28.66
36~37 3051 2592
35~36 2847 2562
34~35 2391 16.54
32.7-34 1748 13.36
Average 4145 36.24
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Fig. 4. Variation of amplitude zonal mean for 1999-2008.
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Table 3. Slope value of cropland Phase(%)

Lat/Slope| 20~ 15~20 | 10~15 | 05~10 | 0~05 05~0 | -05~10}-10~15-15~20| 20~ Total
42436 001 2.16 3696 51.08 9.29 043 003 0.00 001 001 1000
41-42 0.01 027 1535 54.18 2542 452 021 0.02 001 0.02 100.0
40-41 0.04 0.25 328 3099 51.34 1325 0.71 007 0.02 001 1000
39-40 0.14 0.12 1.84 19.80 4234 2709 7.38 115 0.11 002 100.0
38-39 0.10 0.14 1.69 15.57 4758 2806 607 0.68 007 005 1000
37-38 0.88 0.78 388 17.23 40.17 25.15 8.99 2.36 032 024 1000
36-37 040 030 1.80 743 2500 3269 19.87 7.58 302 191 1000
35-36 0.36 0.28 044 146 6.89 1720 2308 2241 14.30 13.60 1000
34-35 2.01 0.74 1.10 208 6.11 10.70 19.95 2362 18.79 14.90 1000
32.7-34 3.79 152 303 470 2258 1046 924 9.39 500 3030 1000

Table 4. Slope value of forest Phase(%)

Lat/Slope| 20~ 15~20 | 10~15 | 05~10 | 0~05 | 050 |-05~10|-10~15|-15~20| 20~ Total
42-43.6 005 0.39 1463 56.01 26.50 2.30 0.12 001 0.00 0.00 1000
41-42 046 0.89 1159 49.04 29.12 750 1.16 020 002 001 1000
40-41 0.14 043 648 3936 41.67 947 1.80 0.30 0.08 0.02 1000
39-40 0.14 027 326 2541 4525 20.28 461 0.62 0.13 0.04 100.0
38-39 0.17 0.13 122 1404 47.18 30.04 623 0.75 0.14 0.09 1000
37-38 0.78 033 1.06 4.89 2027 30.56 2698 9.54 238 282 100.0
36-37 095 0.37 0.67 2.38 1475 2945 2825 13.34 482 452 1000
35-36 0.68 0.21 033 1.13 6.60 1.54 4244 19.53 12.59 1495 100.0
34-35 1102 1.70 2.57 3.17 1530 8.12 1148 11.61 8.78 26.25 1000
327-34 | 13.19 1.85 247 381 12.10 697 8.52 8.12 6.80 36.18 100.0
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Fig. 5. Amplitude slope value using linear regression analysis
for 1999-2008.
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