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Development of a Hydrological Drought Index Considering Water Availability
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ABSTRACT

Recently natural disasters such as the frequency and intensity of drought have been increasing as a result of climate change. This
study suggests a drought index, WADI (Water Availability Drought Index), that considers water availability using 6 components
(water intake, groundwater level, agricultural reservoir water level, dam inflow, streamflow, and precipitation) using the Z score and
data monitoring on a nationwide level. SPI (Standardized Precipitation Index) was applied in coastal area. For the severe droughts of
2001 spring and 2008 autumn, the index was evaluated by comparison with reported damage areas. suggested to combine The
spatial concordance rate of WADI in 2001 and 2008 for estimation of the degree of drought severity was 50 % and 24 % compared

to the actual recorded data respectively.
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Table 1 The area for each WADI component

Order]| Component Applied area
1 | Stream water level gauging station | All parts of the country
2 |SPI Coastal area
3 |Dam level Dam watershed

Irrigation district from agriculture

4 | Agricultural reservoir volume .
reservoir

5 | Groundwater level gauging station |Irrigation district from groundwater

6 |Intake level residential and industrial area

Fig. 1 The location and area for each WADI component (a) stream water level gauging station, (b) coastal area, (c) dam
watershed, (d) irrigation district from agricultural reservoir, (e) groundwater level gauging station, and (f) residential

area
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Fig, 2 The standardization results of each WADI components for 2001 and 2008 droughts
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Fig. 3 The WADI (a) 2001 and (b) 2008 included all layers, (c) 2001 and (d) 2008 except the layer with data of stream
water level and the recorded drought damage area (e) 2001, and (f) 2008
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Table 2 The spatial accuracy using the three evaluation indices (c, 8 and 7)

WADI value <-=05 <-04 <-=035 <-=03 <-025 <-02 <-=015 <-=01
«@ 0.52 0.64 0.74 0.81 0.88 0.93 0.97 0.98
2001 15 0.37 0.41 0.47 0.50 0.50 0.48 0.48 0.46
¥ 0.94 1.17 1.31 1.44 1.65 1.86 2.01 2.11
« 0.02 0.06 0.12 0.30 0.42 0.52 0.62 0.72
2008 164 0.04 0.05 0.08 0.19 0.23 0.24 0.23 0.23
5 0.12 0.24 0.54 0.92 1.26 1.64 2.32 2.84
Table 3 The spatial accuracy using the three evaluation indices (o, 8 and ) except stream water level
WADI value <-=05 <-04 <—-0.35 <-=03 <—-0.25 <-=0.2 <-=0.15 <-01
« 0.60 0.69 0.78 0.83 0.89 0.94 0.97 0.97
2001 164 0.40 0.44 0.48 0.49 0.51 0.52 0.51 0.50
1.09 1.26 1.39 1.51 1.63 1.76 1.86 1.93
0.04 0.06 0.12 0.30 0.42 0.52 0.62 0.72
2008 164 0.04 0.05 0.08 0.19 0.23 0.25 0.26 0.29
~y 0.16 0.36 0.58 0.92 1.24 1.62 1.98 2.24
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Table 4 The classification criteria of drought level by WADI

value

Drought level Notice WADI SPI Level by

percentage (%)
Near normal Normal >—-0.2 >-05 0
Weak dry Ready -02~-03] =05~-10 1~25

Moderately dry| Warning | —0.3~—-04| —10~-1.5 26~50

Severely dry Alarm —-04~-05] —=15~-20 51~175

Extremely dry |Emergency <-05 <-=20 76~100
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