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Abstract: The applicability of drought index is a hot issue in current drought research. Based on the traditional standardized
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drought indexes such as Standardized Precipitation Index ( SPI)
and Precipitation Z Index( CZI)
drought index ( LSDI)
indexes which is applied in the Poyang Lake basin. The results show that: ( 1) The accuracy and precision of LSDI and the

Standardized Precipitation Evapotranspiration Index ( SPEI)
this paper uses a linear combination method to construct a comprehensive meteorological

and uses a confusion matrix evaluation method to evaluate the applicability of all meteorological drought

standardized drought index are approximately equal to the seasonal mean. However the LSDI index recall rate and the compre—
hensive evaluation index F1-Score have a higher seasonal mean. LSDI index can capture drought events as well as the standardized
drought indexs and at the same time it has the advantage of three standardized drought indexes to represent drought so it has
a better identification efficiency on drought events. ( 2) The future trend of drought intensity in Poyang Lake basin is downward in
summer and winter and the drought may be relieved to some extent. It will show an upward in spring and autumn and the
drought may be aggravated. (3) The drought frequency in Poyang Lake basin is high in summer and autumn and the frequency
ranges from 30% to 40%. The frequency of drought is lower in southern Jiangxi and higher in northern Jiangxi. ( 4) The drought
range of Poyang Lake basin is prone to local and global drought. The drought range in summer and autumn is not significantly
increased. The drought range in spring and winter is not significantly decreased.

Keywords: linear combination synthesis drought index( LSDI) ; standardized drought index; obfuscation matrix; drought charac—

teristics; Poyang Lake basin
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Fig. 1  Geographical location and meteorological station

distribution of Poyang Lake basin
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1 1959—1990
Table 1

Statistics on actual drought in Poyang Lake basin

from 1959 to 1990

1962, 1963. 1968. 1971. 1972. 1974. 1977. 1978.
1985, 1988, 1990

1960. 1961. 1963. 1965. 1966. 1971. 1972. 1978.
1979, 1981. 1982, 1984. 1985. 1986. 1987. 1990

1963, 1964. 1966. 1967. 1974. 1976, 1978. 1979.
1986

1962, 1964. 1971. 1979. 1988
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Table 2 Principle of traditional standardized drought index
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Table 3 Drought intensity classification of LSDI index
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Table 6 Mann-kendall and R/S combined trend method
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28
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Table 5 Confusion matrix SPI. SPEI 71
3 12 o
TP P 3 SPI. SPEI  CZI
FN TN 2.3 SPI.
SPEI. CZI  LSDI 0
F1-Score 0
3.1.1
F1-Score
LSDI Fl-
F1-Score
Score LSDI F1-Score
’ ( 2) . LSDI  F1-Score
F1-s g x Prx Re (8) 56% 50%
_ re =
core Pr + Re ° ¢
P LSDI o
Pr = TP + FP (9) LSDI  F1-Score 60%
TP LSDI
Re=——— (10)
TP + FN °
Pr : Re o LS-
DI g2
. ( 7) LSDI
. LSDI LSDI
TP + TN
c= (11)
TP + TN + FP + FN °
2.4
Mann-kendall
(R/S)
20-30 Mann—
kendall 3
U
U>0
; LU > Uy s =
1.96 o
R/S % Hurst (H) 2
° Fig.2 Comprehensive evaluation of forecast results of different
H>0.5 drought indexes
( ). .52 201 8 95



/1l

7 1959—1990
Table 7 Drought index percision and recall rate of Poyang
Lake basin from 1959 to 1990
/% /%
SPI SPEI CZI LSDI | SPI | SPEI | CZI |LSDI

75 60 60 55 55 27 55 55
88 86 90 86 44 38 56 75
50 60 50 60 33 33 44 67
14 17 14 18 20 20 20 40
57 56 54 55 38 30 44 59

3.1.2
63% ~81%
60% .
70% ~ 73%
LSDI
( 8) o
8 1959—1990

Table 8  Accuracy of drought indexes in Poyang Lake basin
from 1959 to 1990

SPI SPEI czI LSDI
78% 69% 72% 69%
69% 66% 75% 81%
72% 75% 72% 78%
69% 72% 69% 63%
2% 70% 72% 73%
3.2 LSDI
LSDI]
LSDI
3.2.1
(1) . 3
1960—1990 LSDI 0(
) 1990—2000
LSDI 0( )
o Mann-
kendall ( 9) 1959—2018
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Fig. 3 Changes of annual and seasonal LSDI index in Poyang
Lake basin
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Table 9  Past and future trends of meteorological drought intensity

in Poyang Lake basin

0.23| 0.58
0.10f 0.47
0.27| 0.65
-1.12| 0.81
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4 1959—2018
Fig. 4 Frequency of drought in Poyang Lake basin from 1959 to 2018

5 1959—2018
Fig. 5 Spatial distribution of drought frequency in Poyang Lake basin from 1959 to 2018
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6 1959—2018

Fig. 6  Variation characteristics of drought range in Poyang Lake basin from 1959 to 2018
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