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Abstract

As drought is phenomenon of nature with unavoidability and repeated characteristic, it is necessary to
plan to respond to it in advance and construct drought management system to minimize its damage. This
study suggested standard for classification of drought, which is appropriate for our nation to respond to
drought by assessing drought severity in the regions for this study. For data collection, 61 locations were
selected - the locations keep precipitation data over 30 years of observation. And data for monthly precipita—
tion for 37 years from 1973 were used. Based on this, this study classified unified drought interval into
four levels using drought situation phases which are used in government. For standard for classification
of drought severity fit to our nation, status of main drought was referred and these are classified based
on accumulated probability of drought — 98~100% Exceptional Drought, 94~98% Extreme Drought, 90~
9496 Severe Drought, 86~90% Moderate Drought. Drought index (SPI, PDSI) was made in descending order
and quantitative value of drought index fit to standard of classification for drought severity was calculated.

To compare classification results of drought severity of SPI and PDSI with actual drought, comparison by year
and month unit were analyzed. As a result, in comparison by year and comparison by month unit of SPI, drought
index of each location was mostly identical each other between actual records and analyzed value. But in comparison
by month unit of PDSI for same period, actual records did not correspond to analyzed values. This means that further

study about mutual supplement for these indexes is necessary.
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Table 1. Drought Occurrences (National Disaster Management Institute, 1998)
. . Water Reserve
Rainfall (mm) Lack of Rain Rates Area of | Damage of Cost of
Year (may, June, Drought Drought Compensation
July) Days | Freduency | o | Frequency | qa) | (Million Won) | (Million Won)
(year) (year)
1967 307.4 56 7 5 25 420,547 626,615 5,758
1968 122.2 72 50 4 30 470,422 700,928 5,558
1976 368.7 32 2 37 28,218 42,044 2,548
1977 287.5 54 7 29 60,222 89,370 13,920
1978 7176 41 2 13 15 - - 37,201
1981 658.2 50 5 46 145,457 216,730 51,783
1982 300.8 54 7 27 231,244 344,533 48,257
1992 392.4 65 20 23 31,523 46,969 21,400
1994 231.3 68 30 15 15 231,569 249,281 61,866
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Table 2. Major Drought According to Past Events (Korea Water Resource Corporation, 2005)
Year Damage Area (Basin) Month
1939 Nakdong-river June
1967-1968 Yeongsan, Nakdong-river July
1973 Yeongsan, Nakdong-river June
1976-1978 Yeongsan, Nakdong-river June
1981-1982 Nakdong-river August
1994-1995 South Region of Chungcheong-do September
2001 Han-river June
Table 3. Drought Classification by SPI
Ranges Description Ranges Description
2.0 ~ Extremely wet -099 ~ 0.99 Near normal
1.5 ~ 199 Very wet -1.0 ~ -1.49 Moderately dry
1.0 ~ 149 Moderately wet -15 ~ -1.99 Severe dry
-0.99 ~ 0.99 Near normal -20 ~ Extremely dry
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Table 6. Standard of Drought Severity Classification

7HES A8k 7HHSevere Drought), 19734, 1976~1978'd Category Description Frequency
7HeS 2% 7Hi(Moderate Drought) &2 F-F3lich WET Wet ~ 50%
Ao A 7R Aol W JER]4Re] S Bl N Normal 50 ~ 86%
olo]] W 7] 7HEe] BE= Table 59F 2t} D1 Moderate Drought 86 ~ 90%
o2 WA SER $hilste] BAEH BHE THE Alg 7} D2 Severe Drought 90 ~ 94%
2 2] e AR WASHE o] of 49688 2pX|5kH, o D3 Extreme Drought 94 ~ 98%
914 A9 oF 2000 AFHL L 4 ek o, <) DI | Dceptional Drovght | 9% —
Table 4. Drought Classification by PDSI
Ranges Description Ranges Description
-05 ~ 05 Near normal 40 ~ Extremely wet
-1.0 ~ -05 Incipient drought 3.0 ~ 40 Very wet
-20 ~ -1.0 Mild drought 20 ~ 3.0 Moderately wet
-3.0 ~ -2.0 Moderate drought 1.0 ~ 20 Slightly wet
-40 ~ -3.0 Severe drought 05 ~ 1.0 Incipient wet spell
-40 ~ Extreme drought -05 ~ 05 Near normal

Table 5. Drought Classification According to Past Events

Category Description Drought Occur (Year) # of Times in 100 yrs | Severity of Events
N Normal 28 1 in 4yrs
D1 Moderate Drought 1973, 1976 ~78 2 1 in 25 yrs
D2 Severe Drought 1981 ~82, 2001 2 1 in 25 yrs
D3 Extreme Drought 1967~68, 2009 2 1 in 25 yrs
D4 Exceptional Drought 1994 ~95 1 1 in 50 yrs
Total 35
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Fig. 1. Classification Standard for Korean Drought
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Fig. 2. SPI(3) Drought Index Curve

Table 7. Drought Severity Classification
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Fig. 3. PDSI Drought Index Curve

Category e i Frequency | Standardized Precipitation Pal.mer Drought
(%) Index (SPI) Severity Index (PDSI)

Wet 0~50 ~ 00 ~ 00
Normal 50~86 0.0 ~ -1.0 0.0 ~ -25
Moderate drought 86~90 10 ~ -13 25 ~ -30
Severe drought 90~94 13 ~ -15 30 ~ -35

[ D3 | Extreme drought 94~93 15 ~ 20 35 ~ -43
- Exceptional drought 98~100 -2.0 ~ less -4.3 ~ less
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Table 8. Comparison Between Drought Record and SPI / PDSI

Drought 2001

Nakdong River Basin
Year | Record All Ulleungdo Uljin Pohang Daegu Ulsan Busan
SPI |PDSI| SPI | PDSI| SPI |PDSI| SPI [PDSI| SPI [PDSI| SPI | PDSI| SPI | PDSI
1994 D4 D4 | D4 D3 D4 | D4 | D4 | D4 | D4 | D4 | D4 | D3 | D4 | D3 | D4
1995 D4 D2 | D4 D4 D4 | D3 | D4 | D2 | D4 | D3 | D4 | D3 | D4 | D3 | D4
2001 D2 D4 | D4 D3 D4 | D4 | D4 | D3 | D4 | D3 | D4 | D4 | D4 | D4 | D4
2004 D2 D3 D1 D1 D1 D3
2005 D2 D1 D1 D3 D4 | D2 | D4 | D4 | D2
2006 DI | DI | D4 | D3 | D3 | D2 | D4
2008 D3 D3 | D4 D1 D3 | D3 | D3 | D4 | D3 | D4 | D3 | D3 | D3 | D4
2009 D3 D3 | D4 D2 | D4 | D3 | D4 | D4 | D4 | D3 | D4 | D2 | D3
D1: Moderate Drought, D2: Severe Drought, D3: Extreme Drought, D4: Exceptional Drought.
Table 9. Comparing Drought Record and SPI / PDSI (2001)
Year/Month Drought Record Hiacons eomrdeats Mungyeong
SPI PDSI SPI PDSI SPI PDSI
2001/01 WET WET N N WET WET
2001/02 WET WET N N WET WET
2001/03 Drought Occurs WET N N N WET N
2001/04 Severe Drought D2 N D4 N D2 N
2001/05 D4 D2 D4 D2 D4 D2
2001/06 N N N N N N
2001/07 Resolve Drought D2 D4 N D3 N D3
2001/08 D4 D4 D1 D4 D1 D4
2001/09 Drought Oceurs D4 D4 N WET D3 D4
2001/10 N D4 WET WET N D4
2001/11 Worsen Drought WET D4 WET WET N D4
2001/12 WET D4 WET WET WET D4

N: Normal, D1: Moderate Drought, D2: Severe Drought, D3: Extreme Drought, D4: Exceptional Drought.
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Table 10. Comparing Drought Record and SPI / PDSI (2008 ~2009)

Yeongju Uljin
Drought Record
SPI PDSI SPI PDSI
2008/10 Low Rainfall occurs N N D2 D3
2008/11 Low Rainfall occurs N N D3 D3
2008/12 Request Drought Plan D1 N N D3
2009/01 Restrict Water Supply D3 N D1 D4
2009/02 Declare Special Disaster Area N N D1 D4
2009/03 Organize Emergency Response Commission WET N D1 D4
2009/04 Suspend Normal Water Supply WET N N D4
2009/05 Normal WET N N D3

N: Normal, D1: Moderate Drought, D2: Severe Drought, D3: Extreme Drought, D4: Exceptional Drought
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