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Abstract: Using reasonable drought index to monitor drought has always been one of the difficulties in
drought research. The study of the applicability of different indices can provide a certain reference for
drought monitoring. Based on the daily meteorological observation data of the Fujian provincial meteoro-
logical stations during 1960—2017, we compare the applicability of the percentage of precipitation anoma-
lies (Pa), the standardized precipitation index (SPI), standardized precipitation evapotranspiration index
(SPED), relative humidity index (MI) and improved comprehensive meteorological drought index (CI,.,)
in Fujian Province with 120 typical historical drought events. Besides, we correct the thresholds of the five
drought indices by using the frequency accumulation method and also calculate weights of drought events at
different levels by Analytic Hierarchy Process. The results show that; CI,., is suitable for the monitoring
of the spring, autumn, winter and annual droughts and MI is suitable for the monitoring of the summer,
autumn and winter droughts. The two indices have better monitoring effect on severe drought and specially
severe drought events. SPI and SPEI are suitable for moderate drought and light drought events. All the

five indices can describe the development process of drought events. CI,., s monitoring results are more
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close to reality and more consistent with the mechanism of drought. Therefore, Cl,., is more suitable for

drought monitoring in Fujian Province, followed by MI.

Key words: drought index, applicability, comparative analysis, Fujian Province
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Fig. 1 Distribution of representative

weather station in Fujian Province
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Table 1 Drought frequency corresponding to

various drought levels of drought index
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Table 3 Original value and correction value of drought index threshold in Fujian Province
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Table 5 Drought index evaluation results of historical drought events
B TRy Pa SPI SPEI MI Clew
5L 3.50 3.75 3.75 3.63 4.50
) i 4.33 4.17 4.50 3.83 4.17
# in! 3.50 3.25 3.50 1.75 3.00
LA 2.75 4.50 4.25 3.00 3.00
TR F 1P 3. 66 3.86 3.97 3.33 4.03
! 3.08 2.92 2.83 3.25 2.92
) i 2.83 2.33 2.83 3. 67 3.33
2 R 3.86 3.86 3. 86 4.29 3.14
7R 2. 60 3.40 3.20 3.40 2.00
T RFT 5 3.09 2.95 3.03 3.55 2.99
EER 3.91 2.91 2.82 4.09 3.91
A TR 3.71 3.64 3.36 3.86 4.07
® R 3.29 3.93 3.79 3. 14 3.50
7R 3.29 2.57 3.43 2.29 3.14
TR HE 3.70 3.25 3.18 3.71 3.82
5L 4. 88 3.63 4.00 5.00 4. 88
e Gt 4.25 3.50 3.75 4.63 4.75
A rh B 3.50 4,50 4.75 3.50 3.50
7 3.71 3.07 3.93 3.57 3.36
TR J 35 4.38 3.68 4. 04 4.53 4.49
iR 3.84 3.30 3.35 3.99 4.05
o G 3.78 3.41 3.61 4.00 4.08
R 3.54 3.89 3.98 3.17 3.29
7R 3.09 3.39 3.70 3.07 2.88
T R4 3.71 3.43 3.55 3.78 3.83

T T RIS R ARE AN () T 5 8 G 3 43 45 2R AT 5 45 A R AN 45

Note: The drought event score is weighted according to the scores of different drought levels and the drought grade weights.
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Table 6 Statistics of unreasonable jumps for various indices from 1960 to 2017
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Fig. 2 Monitoring results of different drought indexes in February (a), March (b),
April (¢) 1977 in Fujian Province
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