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Analysis of Spatial-temporal Variability of NOAA/AVHRR NDVI in Korea

THAL % . F =10l k%
N> - s

Kim, Gwangseob - Kim, Jong PIil

Abstract

The variability of vegetation is strongly related to the variability of hydrometeorological factors such as precipitation, tem-
perature, runoff and so on. Analysis of the variability of vegetation will aid to understand the regional impact of climate
change. Thus we analyzed the spatial-temporal variability of NOAA(National Oceanic and Atmospheric Administration)/
AVHRR(Advanced Very High Resolution Radiometer) NDVI(Normalized Difference Vegetation Index). In the results from
Mann-Kendall test, there is no significant linear trend of annual NDVI from 1982 to 2006 in the most area except the down-
ward trend on the significance level 90% in the Guem-river basin area. In addition, using EOF(Empirical Orthogonal Func-
tion) analysis, the variability of NDVI in the region of higher latitude and altitude is higher than that in the other region since
the spatial variability of NDVI follows the latitudinal gradient. Also we could get higher NDVI in June, July, August and Sep-

tember. We had the highest NDVI in Han-river basin area and the lowest in Je-Ju island.
Keywords : NDVI, AVHRR, trend analysis, mann-kendall test, empirical orthogonal function
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2. AEXE| R EMUHY

2.1 GIMMS MTFA|MX|4=
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Fig. 1 Basin distribution map
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2.2 Mann-Kendall Z4H
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Ut A9 AiaaAa A FARNETRE o
b B ASFAIE Hole 7led ARk Ay
FolTE 90%St 95%l thate] SAIA Frolds
Folut slAE fle AoE Uit Fo AR
A= Table 1914 B bkl o] 573 AatadA)
F7F AFFE 90%A SHIFATE e AR eSS
o, 2 99 FolMe 25 AHEE 90% ool Ak
e Al gl AoE et o2d dve Ve
o] dA7Ee] RofE Ao} Zo] A B 719 A5 A
Hog ROl A Hole B5AHe nlt 2

Ao Hlgt] A ] B FEFAE Hole #EAA
o] Bgol= B8k BAARI Fo8S HAe BSAH
o] e AR ekt 2ol Al wisle 71 Aol
Hjgte] BAHCE fof3t 9] WHlE WA HelA|
= %28 & & Utk F9E ARG D A0l
3k Mann-Kendall A Z3= F9AA ] thsle] s
ANFGFE 95%0llA sFERAIZYE 1083 12900 AakeA)
AEFE 95%y7F A= Ao Yeiyth 24t f9dEs
Table 2014 H= ulel o] BAA 2=)4F 95%ClA gt
e 599 1290 FEAE, 497 6golle Sl
A7t e AeE Yeidal, Y] A9 1€, 104,
12€00|M] A7 e e, 5799 B9 697 8

Table 1. Result statistics from Mann-Kendall test

Basin Mean Std.Dev. MK -Stat p-value CL 90% CL 95%
Total 0.4845 0.1344 -0.0429 0.9658 N N
Han 0.4740 0.1708 -0.2665 0.7898 N N
Nak-Dong 0.5173 0.1111 0.9819 0.3261 N N
Geum 0.4597 0.1376 -1.7005 0.0890 D N
Sum-Jin 0.4938 0.1002 -0.0053 0.9958 N N
Young-San 0.4377 0.0995 -0.7373 0.4610 N N
Je-Ju 0.5351 0.0763 1.0503 0.2936 N N

N : No trend, U : Upward trend, D : Downward trend, CL : Confidence level.
Table 2. Result monthly statistics from Mann-Kendall test
Basin Month Mean Std.Dev. MK-Stat p-value CL 90% CL 95%

JAN 0.3243 0.0229 0.7006 0.4835 N N

FEB 0.3283 0.0216 1.3546 0.1755 N N

MAR 0.3446 0.0156 -0.6539 0.5132 N N

APR 0.4108 0.0260 -1.4480 0.1476 N N

MAY 0.5820 0.0320 1.5414 0.1232 N N

JUN 0.6238 0.0467 -1.8684 0.0617 D N

Total JUL 0.6198 0.0559 -1.5414 0.1232 N N

AUG 0.6442 0.0538 -2.1019 0.0356 D D

SEP 0.6385 0.0297 -0.3737 0.7086 N N

OCT 0.5499 0.0325 2.4756 0.0133 0] U

NOV 0.4052 0.0251 -0.3270 0.7437 N N

DEC 0.3420 0.0263 2.0552 0.0399 0] U

JAN 0.2709 0.0246 -0.1401 0.8886 N N

FEB 0.2746 0.0238 1.0743 0.2827 N N

MAR 0.3007 0.0199 -0.4671 0.6404 N N

APR 0.3737 0.0305 -2.0552 0.0399 D D

MAY 0.6047 0.0422 2.4289 0.0151 0] U

JUN 0.6732 0.0506 -1.9618 0.0498 D D

Han JUL 0.6521 0.0647 -1.4013 0.1611 N N

AUG 0.6655 0.0587 -1.8684 0.0617 D N

SEP 0.6664 0.0367 -0.0934 0.9256 N N

OCT 0.5431 0.0394 1.7750 0.0759 0] N

NOV 0.3659 0.0255 -0.4204 0.6742 N N

DEC 0.2972 0.0268 1.9618 0.0498 0] U

*N : No trend, U : Upward trend, D : Downward trend, CL : Confidence level.
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Table 2. Continued

Basin Month Mean Std.Dev. MK-Stat p-value CL 90% CL 95%
JAN 0.3939 0.0274 2.1019 0.0356 U 0]
FEB 0.3906 0.0231 1.7283 0.0839 U N
MAR 0.3934 0.0169 0.4671 0.6404 N N
APR 0.4567 0.0310 0.3270 0.7437 N N
MAY 0.6012 0.0321 1.1210 0.2623 N N
Nak-Dong JUN 0.6251 0.0530 -1.7750 0.0759 D N
JUL 0.6188 0.0614 -1.4013 0.1611 N N
AUG 0.6460 0.0554 -1.7750 0.0759 D N
SEP 0.6388 0.0362 -0.9809 0.3266 N N
OCT 0.5800 0.0326 2.5223 0.0117 0] U
NOV 0.4579 0.0305 0.1868 0.8518 N N
DEC 0.4048 0.0320 2.5690 0.0102 0] U
JAN 0.2951 0.0256 0.0934 0.9256 N N
FEB 0.3070 0.0233 0.8408 0.4005 N N
MAR 0.3240 0.0160 -1.8217 0.0685 D N
APR 0.3882 0.0258 -1.5881 0.1123 N N
MAY 0.5358 0.0335 1.6816 0.0927 U N
Geum JUN 0.5785 0.0620 -2.2888 0.0221 D D
JUL 0.6105 0.0650 -1.7283 0.0839 D N
AUG 0.6418 0.0554 -2.3822 0.0172 D D
SEP 0.6201 0.0320 -0.7941 0.4272 N N
OCT 0.5278 0.0279 1.5414 0.1232 N N
NOV 0.3795 0.0238 -0.4671 0.6404 N N
DEC 0.3077 0.0279 0.8875 0.3748 N N
JAN 0.3755 0.0241 0.9809 0.3266 N N
FEB 0.3811 0.0250 2.1019 0.0356 0] U
MAR 0.3932 0.0164 0.5138 0.6074 N N
APR 0.4523 0.0272 -0.7474 0.4548 N N
MAY 0.5710 0.0261 -0.2803 0.7793 N N
SumcJin JUN 0.5774 0.0587 -1.7283 0.0839 D N
JUL 0.5737 0.0760 -1.4947 0.1350 N N
AUG 0.6065 0.0621 -1.9151 0.0555 D N
SEP 0.6069 0.0441 -0.8875 0.3748 N N
OCT 0.5545 0.0306 1.5652 0.1175 N N
NOV 0.4449 0.0249 0.4671 0.6404 N N
DEC 0.3889 0.0296 1.4013 0.1611 N N
JAN 0.3140 0.0260 0.0000 1.0000 N N
FEB 0.3275 0.0290 0.7474 0.4548 N N
MAR 0.3466 0.0170 -1.8217 0.0685 D N
APR 0.4018 0.0248 -1.2612 0.2072 N N
MAY 0.4882 0.0257 0.3270 0.7437 N N
Young-San JUN 0.5049 0.0407 -1.2145 0.2246 N N
JUL 0.5237 0.0771 -0.6539 0.5132 N N
AUG 0.5704 0.0550 -1.5881 0.1123 N N
SEP 0.5629 0.0280 -0.6072 0.5437 N N
OCT 0.4949 0.0263 2.1954 0.0281 0] U
NOV 0.3908 0.0233 0.4671 0.6404 N N
DEC 0.3270 0.0295 0.0467 0.9627 N N
304 H3BIKE - 20104 5A -299 -



Table 2. Continued

Basin Month Mean Std.Deyv. MK-Stat p-value CL 90% CL 95%
JAN 0.4338 0.0258 1.5414 0.1232 N N
FEB 0.4474 0.0264 2.0552 0.0399 0]
MAR 0.4784 0.0232 1.1677 0.2429 N N
APR 0.5274 0.0220 -1.2612 0.2072 N N
MAY 0.5944 0.0331 0.3971 0.6913 N N
JUN 0.5906 0.0498 -0.2803 0.7793 N N
fe-lu JUL 0.5726 0.0805 -0.5605 0.5751 N N
AUG 0.6073 0.0553 -1.5881 0.1123 N N
SEP 0.6134 0.0421 -0.4204 0.6742 N N
OCT 0.5891 0.0265 1.9618 0.0498 8) 8)
NOV 0.5099 0.0321 0.1868 0.8518 N N
DEC 0.4570 0.0346 1.5881 0.1123 N N
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Fig. 2 (a) first 4 eigen functions, (b) percent-variance of eigenvalues, (c) principal components, and (d) Wavelet transform
and the power spectrum of principal components
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Fig. 4 (a) monthly mean, maximum and minimum NDVI, (b) mean, maximum and minimum NDVI of each basins, (c)
monthly mean of NDVI.of each basins, (d) monthly standard deviation of NDVI of each basins, (e) monthly
coefficient of variation of NDVI of each basins
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