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Evaluation of MODIS NDVI for Drought Monitoring :

Focused on Comparison of Drought Index
Jung-Sool Park* + Kyung-Tak Kim**
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ABSTRACT : South Korea has been undergoing spring drought periodically and diverse
researches using vegetation index have been carried out to monitor spring droughts. The strength
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of the vegetation index-based drought monitoring is that the monitoring method enables efficient
spatio-temporal grasp of changes in drought events. According to the development of low
resolution satellite images such as MODIS, which are characterized by outstanding temporal
resolution, the use of the method is expected to increase. Drought analysis using vegetation index
considered only meteorological factor as a cause that affects vitality of vegetation. But many
indirect and direct factors affect vegetation stress, So many uncertainties are involved in such
method of analysis. To secure objectivity of drought analysis that uses vegetation index it is
therefore necessary to compare the method with most representative drought analysis tools that are
used for drought management. In this study, PDSI and SPI which a meteorological drought index
that quantifies drought and that is used as a basic index for drought monitoring and MODIS
NDVI are compared to propose correlation among them and to show usefulness of drought
assessment that uses vegetation index. This study shows changing patterns of NDVI and SPI
6-month are similar and correlation between NDVI and SPI was highest in inland vegetation
cover.
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&PDSL| ne | o | 11 FHATE skl FEES} sho] A
2000 | -0.08 | 0.14 0.1 -0.05 A WS 2dskeicy. 19 33} Zo] Ol
2001 0.03 0.1 007 | -0.00 H 3ol digh AdAls WS Bt 2
2002 0.11 -0.05 0.08 -0.09 NDVIS] H3}e} PDSIS] HSH= AFA] o]
2003 -0.07 | -0.13 0.14 | -0.13 - ZA UERsth SPI 370, 6709 e] ¢
2004 0.07 0.06 0.13 0.14 NDVIS}e] HgAlalbA 4= =] oFoFoit
2005 -0.01 -0.05 -0.03 -0.08 AGHRo7 =o AMAS ZH= 20| t}
2006 | -0.08 | -0.00 0.08 -0.03 2 Byatdn) FpEAS0] AS BEL 7
2007 0.10 0.02 -0.01 0.07 Ao Aol Uulx] mAle mpiHom w
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NDVI SPI 6 month R

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
030 | 041 | 045 | 046 | 044 | 047 | 040 | 045 || 259 | 058 | -031 | 088 | -030 | -0.12 | -1.54 | 0.01 093
025 | 029 | 037 | 037 | 035 | 038 | 032 | 039 | 259 | -060 | -029 | 088 | -029 | 0.10 | -1.54 | -0.01 | 0.85
026 | 036 | 041 | 046 | 045 | 048 | 040 | 050 | 259 | 061 | -028 | 089 | -028 | -0.09 | -1.55 | -0.04 | 0.84
031 039 | 044 | 044 | 042 | 047 | 041 045 || 259 | 062 | 026 | 089 | -028 | -0.07 | -1.55 | -0.06 | 0.84
043 | 047 | 050 | 052 | 050 | 056 | 045 | 051 259 | 063 | 024 | 090 | 027 | -0.05 | -1.55 | -0.08 || 0.93
055 | 060 | 062 | 062 | 061 0.61 057 | 060 || 259 | 064 | 023 | 090 | -026 | -0.04 | -1.55 | -0.11 | 0.4
0.58 0.60 | 0.61 0.65 0.60 0.62 0.58 0.62 259 | -0.65 | 021 | 091 -026 | 002 | -1.55 | -0.13 | 093
0.59 0.61 0.64 | 0.65 0.64 0.64 0.59 060 [ 259 | 066 | -0.19 | 091 -0.25 | 0.00 -1.55 | -0.15 | 0.77
044 | 047 0.51 0.51 0.53 048 047 048 258 | -0.67 | 0.18 | 092 -024 | 0.02 -1.54 | -0.18 | 0.75
041 044 | 051 0.48 0.51 044 045 045 258 | -0.68 | -0.16 | 0.92 024 | 0.4 -1.57 | 020 | 0.62
049 0.53 0.58 0.63 0.61 0.61 0.52 0.53 258 | -0.69 | 0.15 | 092 -023 | 0.06 -1.59 | 022 | 0.86
060 | 064 | 066 | 0.73 0.67 0.68 0.63 0.63 257 | 069 | 0.13 | 093 -022 | 0.08 -1.52 | 023 | 0.88
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<E 7> PS4Y EXNDE HE ¥ YEXS M
. ; 11 | Vegetati .
No. HEA water urban bare Soil | wetland grass forest paddy Vegetati on inland
on

90 & = 0.3% 13.8% 11.9% 0.0% 0.1% 49.2% 24.6% 26.1% 73.9%

95 =l 0.0% 27.2% 13.4% 0.0% 1.2% 1.6% 56.7% 40.6% 59.4% O
100 o 0.0% 0.5% 9.1% 0.0% 8.9% 71.8% 9.7% 9.6% 90.4%

101 = A 0.0% 25.4% 10.9% 0.0% 0.0% 2.3% 61.3% 36.3% 63.7% O
105 g5 0.0% 85.3% 6.4% 0.0% 1.6% 0.2% 6.6% 91.7% 8.3%

108 A% 0.0% 49.9% 6.1% 0.2% 26.1% 17.6% 0.0% 56.1% 43.9% O
112 ol A 0.9% 86.4% 4.7% 0.1% 5.8% 2.1% 0.0% 92.0% 8.0%

119 = 9 15.4% 28.8% 14.6% 0.0% 4.0% 9.4% 27.8% 58.8% 41.2% O
129 A AF 0.0% 1.1% 6.9% 0.0% 5.6% 16.3% 70.0% 8.0% 92.0%

130 £ 2 21.9% 3.9% 7.0% 0.0% 11.5% 45.7% 10.0% 32.8% 67.2%

131 A F 0.0% 68.0% 25.0% 0.0% 3.4% 3.7% 0.0% 92.9% 7.1% O
133 o A 6.4% 42.4% 18.3% 0.0% 12.9% 19.1% 0.8% 67.1% 32.9% O
135 39 0.2% 6.8% 1.5% 0.0% 14.5% 26.0% 51.1% 8.5% 91.5% ®)
138 B 57.9% 26.2% 3.4% 0.8% 10.6% 1.2% 0.0% 87.5% 12.5%

140 &+ Ak 67.7% 14.2% 4.0% 7.3% 5.2% 1.6% 0.0% 85.9% 14.1%

143 o 3 0.0% 98.4% 1.4% 0.0% 0.1% 0.1% 0.0% 99.8% 0.2% O
146 A F 0.0% 92.6% 5.7% 0.0% 1.6% 0.1% 0.0% 98.3% 1.7% O
152 & Ak 0.0% 86.9% 3.6% 0.0% 6.7% 0.0% 2.8% 90.5% 9.5%

156 T F 0.0% 78.0% 8.3% 0.0% 4.3% 9.3% 0.0% 86.3% 13.7% O
159 2 A 11.3% 72.1% 4.4% 0.2% 6.6% 5.5% 0.0% 87.7% 12.3%

162 5 9 45.3% 17.3% 1.1% 0.5% 12.3% 22.3% 1.3% 63.7% 36.3%

165 = XZ 0.0% 34.6% 16.9% 1.2% 7.6% 21.5% 18.2% 51.5% 48.5%

168 o] 17.0% 63.8% 9.4% 0.0% 1.6% 4.6% 3.5% 90.3% 9.7%

192 A F 0.0% 20.5% 7.1% 0.0% 10.6% 5.6% 56.2% 27.6% 72.4% O
201 & 3 0.0% 8.4% 7.6% 0.0% 8.2% 14.0% 61.7% 16.1% 83.9%

202 F 3 4.1% 42.6% 7.8% 0.0% 0.3% 1.9% 43.3% 54.5% 45.5% O
203 o] A 0.0% 2.9% 7.4% 0.0% 9.4% 19.5% 60.8% 10.3% 89.7% O
211 QA 2.8% 6.9% 8.7% 0.0% 21.4% 11.2% 49.1% 18.3% 81.7% O
212 T A 1.4% 54.7% 8.2% 0.0% 0.5% 6.9% 28.3% 64.3% 35.7% O
221 A A 0.0% 0.3% 3.5% 0.0% 17.5% 19.9% 58.8% 3.8% 96.2% O
226 H 2 0.0% 5.7% 5.7% 0.0% 12.1% 33.3% 43.2% 11.4% 88.6% O
232 A9 0.1% 9.7% 4.0% 0.8% 2.6% 15.5% 67.4% 13.8% 86.2% O
235 2 g 0.0% 11.0% 7.6% 0.0% 11.6% 12.5% 57.3% 18.6% 81.4%

236 7 0.0% 25.1% 12.1% 0.0% 4.4% 29.2% 29.2% 37.2% 62.8% O
243 2 oF 0.0% 21.4% 9.6% 0.0% 5.7% 16.8% 46.5% 31.0% 69.0%

244 d A 0.2% 26.8% 11.0% 0.0% 15.0% 20.3% 26.6% 38.0% 62.0% O
245 & 0.0% 74.9% 5.4% 0.1% 11.3% 6.7% 1.7% 80.2% 19.8% ®)
247 g 0.0% 2.4% 0.0% 0.0% 18.1% 44.9% 34.6% 2.4% 97.6% O
256 & A 14.4% 17.9% 5.0% 0.0% 5.9% 18.9% 37.8% 37.4% 62.6% O
260 g 5 0.0% 5.9% 0.4% 0.0% 1.2% 10.5% 82.0% 6.3% 93.7%

261 3 0.0% 4.1% 0.4% 0.2% 0.8% 1.3% 93.2% 4.5% 95.5%

272 q F 0.0% 23.6% 9.0% 0.0% 18.9% 1.3% 47.2% 32.6% 67.4% O
273 = 4 0.0% 1.5% 0.6% 0.0% 4.3% 79.4% 14.2% 2.1% 97.9% O
277 g 9 0.0% 6.1% 2.3% 0.0% 16.3% 47.7% 27.7% 8.4% 91.6%

278 o A 0.1% 28.1% 1.6% 0.0% 2.8% 42.2% 25.2% 29.8% 70.2% O
279 R 0.1% 17.9% 5.9% 0.0% 13.1% 18.6% 44.4% 23.9% 76.1% O
281 g A 0.0% 27.6% 7.7% 0.0% 4.9% 9.4% 50.3% 35.3% 64.7% O
284 s 0.0% 0.2% 0.6% 0.0% 31.8% 32.4% 35.1% 0.8% 99.2% O
285 3 A 0.0% 21.7% 17.0% 0.0% 3.0% 10.6% 47.6% 38.8% 61.2% O
288 U 10.0% 39.7% 7.6% 0.9% 0.7% 0.4% 40.8% 57.2% 42.8%

289 A A 5.3% 39.4% 6.5% 0.0% 10.4% 28.4% 10.0% 51.2% 48.8%

294 7 A 0.0% 9.8% 3.5% 0.0% 19.4% 66.6% 0.8% 13.2% 86.8%

295 o 3 1.4% 6.5% 5.7% 0.1% 1.4% 29.0% 56.0% 13.6% 86.4%
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JIEELIHZS 95 MODIS NDVIC| 224 Ty

b I7lEX|eete] HuE ez

<E 8> AMI=-LHSX|%o| NDVI SPIo| ZHA4 vl

AT E - Y22 PDSI SPI 1 SPI 2 SPI 3 SPI 4 SPI 5 SPI 6
E NDVI 0.13 0.49 0.70 0.83 0.75 0.80 0.85
B NDVI 0.46 0.57 0.57 0.75 0.75 0.68 0.87
3t A NDVI 0.32 0.58 0.84 0.61 0.59 0.66 0.45
A A NDVI 0.24 0.63 0.76 0.58 0.51 0.58 0.49
=7 NDVI 0.01 0.59 0.60 0.75 0.79 0.75 0.82
o = NDVI 0 0.29 0.37 0.62 0.49 0.60 0.74
A A NDVI 0.01 0.43 0.49 0.71 0.70 0.80 0.68

E NDVI 0.2 0.55 0.66 0.83 0.67 0.71 0.80
& A NDVI 0.03 0.56 0.58 0.64 0.48 0.47 0.41

<H 9> AMIU[F-off QHX|H 2l NDVI2} SPIQ| A8 A 4 H|w

AT E - oLz A PDSI SPI 1 SPI 2 SPI 3 SPI 4 SPI 5 SPI 6
A A NDVI 0.15 0.46 0.53 0.65 0.55 0.46 0.76
2 A NDVI 0.69 0.38 0.42 0.38 0.14 0.16 0.89
7 A NDVI 0.3 0.31 0.29 0.50 0.61 0.65 0.77
g NDVI 0.02 0.32 0.45 0.55 0.25 0.22 0.35
3 o NDVI 0.14 0.53 0.57 0.69 0.70 0.60 0.62
7+ 8 NDVI 0.06 0.60 0.62 0.55 0.55 0.53 0.29
PO NDVI 0.19 0.35 0.31 0.48 0.40 0.38 0.51
3 NDVI 0.03 0.33 0.32 0.42 0.46 0.45 0.49
o o NDVI 0.01 0.22 0.12 0.03 0.11 0.12 0.48

<H 10> H| AMI=-LIEXSE2l NDVI2} SPI] 2 A+ HlW

H] A EE - g Exd]  PDSI SPI 1 SPI 2 SPI 3 SPI 4 SPI 5 SPI 6
oF 3 NDVI 0.04 0.51 0.54 0.70 0.61 0.59 0.71
A S NDVI 0 0.55 0.57 0.43 0.55 0.55 0.45
o] of NDVI 0.09 0.62 0.53 0.69 0.72 0.70 0.72
A & NDVI 0.08 0.52 0.53 0.47 0.55 0.40 0.28
2= 9] NDVI 0.09 0.62 0.52 0.55 0.46 0.37 0.51
o 3 NDVI 0 0.22 0.19 0.34 0.29 0.31 0.43
= NDVI 0.07 0.20 0.22 0.16 0.21 0.22 0.15
T A NDVI 0.21 0.18 0.13 0.24 0.21 0.14 0.30
AF A NDVI 0.18 0.13 0.31 0.26 0.42 0.52 0.44

<H 11> H| AMIO=-sfotX|=2l NDVI2} SPIS] Z2EAH <+ HlW

H] AT E _gorx|<d| PDSI SPI 1 SPI 2 SPI 3 SPI 4 SPI 5 SPI 6

< AF NDVI 0 0.14 0.17 0.49 0.55 0.52 0.87
o &= NDVI 0.01 0.50 0.55 0.78 0.76 0.78 0.81
=z NDVI 0.18 0.40 0.42 0.46 0.55 0.45 0.39
Z o NDVI 0.24 0.13 0.13 0.15 0.14 0.15 0.10
x g NDVI 0 0.24 0.09 0.11 0.00 0.00 0.38
ol A NDVI 0.01 0.28 0.41 0.45 0.45 0.42 0.21
= A NDVI 0.23 0.16 0.12 0.19 0.10 0.08 0.12
A= NDVI 0.04 0.24 0.14 0.05 0.02 0.04 0.17
o AF NDVI 0.06 0.19 0.17 0.05 0.00 0.00 0.01
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