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Drought Detection and Estimation of Water
Deficit using NDVI*
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Abstract

This study aims to develop a method to analyze droughts in Nakdong river area. Satellite imagery
can be applied to droughts monitoring because it can afford periodic data for large area for long time.
In this study, supposing that evapotranspiration and NDVI are closely related to each other, we
presented a method to estimate evapotranspiration in large area with NDVI from MODIS data and
temperature. For the final analysis of droughts, water deficit is calculated by climatological water
balance using the distribution of evapotranspiration and precipitation. As the results of this study, we
improved the usability of satellite imagery, especially in drought analysis.
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104 Drought Detection and Estimation of Water Deficit using NDVI
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Drought Detection and Estimation of Water Deficit using NDVI

FIGURE 1. Process of climatological water balance
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TABLE 1. Comparision of precipitation each station(2001/03~05) (Unit:mm)
T TG ERT
Ae oudm 20 20004 At H Jl%(%) . Llllel%(%)
< A 209.8 41.1 117.1 -168.7 20 -76.0 35
o & 2035 36.1 1176 -167.4 18 -81.5 31
x g 221.1 112.1 131.8 -109.0 51 -19.7 85
o T 202.1 86.2 107.8 -115.9 43 -21.6 80
= Ak 280.4 93.3 170.2 -187.1 33 -76.9 55
wp Ak 3287 92.3 179.2 -236.4 28 -86.9 52
N 376.1 106.3 1855 -269.8 28 -79.2 57
T 9 373.6 106.0 196.2 -267.6 28 -90.2 4
AT 341.8 105.8 141.7 -236.0 31 -35.9 75
TABLE 2. Meteological stations
HS s~y =4 =4 I=(m) HS M54l =2 =4 I=(m)
1 | 36°59 7 129°25 7 494 12 A+ 36°52 7 128°31° 210.2
2 ot 36°34 7 128°43° 139.4 13 =7 36°37 7 128°09° 170.4
3 >3t 36°02 7 129°23 19 14 Ea= 36°32°  129°25° 41.2
4 o+ 35°53 7 128°37° 576 15 o4 36°21 7 128°41° 81.1
5 <4k 35°33 7 129°19° 34.7 16 TH 36°08 °  128°19° 479
6 vk 320117 128°34° 11.3 17 dH 3558 7 128°57 94.1
7 b 35°06 7 129°02° 69.2 18 A% 35°40 7 127°55° 2209
8 %9 34°51 © 128°26 31.7 19 il 35°34 7 128°10° 327
9 = 35°12 7 128°07° 21.3 20 doF 35°29 7 128°45° 12.6
10 Efj ) 37°10 7 128°59 7 713.4 21 A 35°25 7 127°53 7 138.6
11 =% 36°56 7 128°55 3215 22 A A 34°53 7 128°36 45.3
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FIGURE 4. Precipitation distribution map(for 2001)
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TABLE 3. Regression equation for estimation actual evapotranspiration
vegetation Mar. - Aug. Sep. — Nov.
classes regression equations =4 regression equations =4
class 2 E=-4.6584+51.1963ndvi+2.0275temp 08629  E=12.0076+24.67110ndvi+0.5869%temp 0.7181
class 3 E=12.7019-129.4350ndvi+8.6472temp 08464  E=--10.4135+37.9157ndvi+2.9422temp  0.9243
class 4 E=-287969+149.2442ndvi+1.4429%temp 09033  E=-67.9469+144.8689ndvi+1.7992temp  0.9075
class b E=-63.3284+179.7303ndvi+1.8544temp  0.8940  E=-94.4658+148.7670ndvi+2.9786temp  0.9225

Actual Evapotranspiration
(2001, 3)

0020 40 WEemeters

Actual Evapotranspiration
(2001, 4) N

Actual Evapotranspiration
(2001. 5)

FIGURE 8. Actual evapotranspiration distribution map
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FIGURE 9. Water deficit distribution map(for 2001)

FIGURE 10. Accumulation water deficit distribution each district(for 2001)
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