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Development of Drought Monitoring System:
II. Quantitative Drought Monitoring and Drought Outlook Methodology
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Abstract

In this study, Combined Drought Index which can monitor the drought severity and intensity has
been developed using PDSI, SPI and MSWSI. To verify the accuracy and applicability of combined
drought index, Drought map of Korea using the combined drought index has compared with past
drought event. Drought map using the combined drought index shows good accordance with past
drought event and accurate quantitative drought monitoring results. Also the drought outlook
technique has been developed using the weather forecast data of Korea Meteorological Administration
(KMA). Drought outlook technique of this study can be used effectively as a primitive stage tool for
real time drought forecast. As a result of this study, Integrated drought monitoring system has been
developed which has capabilities of producing and generating the drought monitoring map and drought
outlook map as well as various kinds of drought related information.
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Table 1. Correlation coefficient for each drought Index

Classification MSWSI PDSI SPI(D) SPI(3) SPI6) SPI(9) SPI(12)
MSWSI 1.00 0.49 -0.02 0.58 0.44 0.35 0.27
PDSI - 1.00 0.12 0.59 0.74 0.83 0.82
SPI(1) - - 1.00 -0.05 0.03 0.06 0.30
SPI(3) - - - 1.00 0.64 0.48 0.37
SPI(6) - - - - 1.00 0.72 0.61
SPI1(9) - - - - - 1.00 0.83
SPI(12) - - - - - - 1.00
3945 FIR 20064 9A 803



Table 2. Classification

of drought severity using drought indices

Classification Drought Condition PDSI, MSWSI SPI(3), SPI(6) Percentile (%)
DO Normal greater than -09 greater than -0.4 0
D1 Abnormaly Dry -1.0 ~ -19 -05 ~ -0.9 1 ~25
D2 Moderate Drought -20 ~ -29 -1.0 ~ -1.49 26 ~ 50
D3 Severe Drought -30 ~ -39 -15 ~ -19 51 ~ 175
D4 Exceptional Drought less than -4.0 less than -2.0 76 ~ 100
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Table 3. Weighting factors for each drought index for combined drought index

Index Weighting Factor(%) Index Weighting Factor(%)

No. PDSI SPI(3) SPI6) | MSWSI || No. PDSI SPI(3) SPI(6) | MSWSI
1 10 40 10 40 10 30 40 10 20
2 15 40 30 15 11 35 35 10 20
3 20 30 20 30 12 35 20 20 25
4 20 35 20 25 13 35 15 15 35
5 20 45 10 25 14 40 30 10 20
6 20 50 10 20 15 40 5 5 50
7 20 60 10 10 16 40 20 10 30
8 25 25 25 25 17 40 25 10 25
9 30 30 10 30 18 40 15 15 30
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Fig. 1. Mean drought severity of Korea using combined drought i
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Table 4. Annual precipitation of 1994

e . . Chung Young .
Classification Average | Kyung Ki |Kang Won Cheong Ho Nam Nam Jeju
Average Annual
1,274 1,242 1,331 1,197 1,266 1,226 1,548
Prec.(A) (mm)

1994 Prec.(B) (mm) 973 1,051 1,151 972 856 779 1,537
B-A (mm) 301 190 180 225 410 447 11
(B/A)x100 76.4 846 865 81.3 67.6 636 993

(9%6)
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Fig. 2. Drought map of 1994 & 1995 using combined drought index
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Table 5. Guidelines for weather forecast of KMA (http://www_kma.go kr)

Forecasted Results

Forecasted Temperature
compare to average year (T)

Forecasted Precipitation
compare to average year (%)

Monthly or Seasonal

Monthly or Seasonal

Higher(Greater) >0.5 >120
Average -05~05 70~120
Lower(Lesser) <-0.5 <70

Table 6. Seasonally Forecasted weather data by KMA (Nov. 2004), (http://www.kma.go.kr)

Month Temperature Precipitation
2004 Higher than Average year temp. + 05 Greater than Average year Prec. x 192
Dec. (-5~97C) ' (15~55mm) '
2005 Higher than Averaoge year temp. + 05| Same as Average year Prec. (15~78mm | x 1.0
Jan. (-8~67)
2005 Higher than Average year temp. Greater than Average year Prec.

+ 05 x 1.2
Feb. (-6~77C) ' (19~81mm '
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Fig. 3. Developed program for calculating the drought indices using forecasted weather data
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Table 7. Classification of drought outlook guideline

QOutlook Guideline

Past three month’s drought severity persisted
and next three month’s drought severity will
persist or intensify gradually.

Past three month’s drought severity persisted
but next three month’s drought severity is
expected to improve.

Past three month’'s drought severity was
improved continuously and next three month’s
drought severity is expected to improve a lot.

Past three month’s drought condition was
normal but in the next three month’s, drought
is expected to develope.

Region Drought Outlook

Drought Current drought condition will

Persist or persist for a while or intensify

Intensify gradually.

Drought Currently drought is ongoing but
Ongoing with some improvements are expected in
improvement the future.

Drought Drought is likely to improve in the

Likely to

- future

improve

Drought Drought will be developed in the .
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. future

likely
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