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Abstract; Agricultural drought and waterlogging are two of the most compelling problems affecting agricultural
productivity and efficiency. Based on the daily meteorological observation data and soil moisture data of 51 meteoro-
logical stations in Liaoning from 1961 to 2020, a daily standardized antecedent precipitation evapotranspiration
index (SAPEI) was constructed by fitting the daily antecedent precipitation evapotranspiration index (APEI) series
with 3—parameter log—Logistic distribution. In addition, the feasibility and applicability of SAPEI were analyzed in
4 representative stations that were selected in main soybean producing areas of Liaoning. The results showed that the

log—Logistic probability distribution curve of representative stations highly corresponded with the empirical probabil-
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ity distribution curve. Representative stations’ daily SAPEI curve described the change in farmland water budget of

soybean in Liaoning Province. In the case of the change in drought and flood from August to September in 2014,

SAPEI’ s drought and waterlogging grades and change characteristics were in good agreement with soil moisture in

the same period. Spatial distribution of drought, waterlogging accumulation, and annual mean values of

accumulated index based on soybean whole development stage’ s SAPEI were primarily distributed latitudinally.

These distribution characteristics conformed to the actual distribution of drought and waterlogging in Liaoning.

Therefore, the daily scale SAPEI and antecedent drought and waterlogging index reflected the impact of

precipitation time and daily rainfall on farmland drought and waterlogging, accurately depicting the daily scale

changes and process cumulative effects of drought and flood in different regions of Liaoning. As a result, the SAPEI

can be applied to daily dynamically monitoring the service of soybean drought and flood in Liaoning.

Keywords: standardized antecedent precipitation evapotranspiration index ( SAPEI) ; soybean; antecedent

drought and waterlogging index; daily scale; log—Logistic; Liaoning Province
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Table 1  Standard for drought and flood grades based on standardized antecedent precipitation evapotranspiration index ( SAPEI)

farey 1

s TR SAPET 51 BRI EHEHIAILE RIT)

mumber Dry grade SAPEI scope Cumulative probability/% Soil relative humidity

4 JE R Extremely wet >2.0 2.3 RH=100%
3 HJENLIHE Severe wet 1.5<SAPEI<2.0 44 95%<RH<100%
2 TR Moderate wet 1.0<SAPEI<1.5 9.2 90%<RH<95%
1 B REIRAE Mild wet 0.5<SAPEI<1.0 15.0 80% <RH=<90%
0 1E% Normal -0.5<SAPEI<0.5 38.2 65%<RH=<80%
-1 BT E Mild drought -0.1<SAPEI<-0.5 15.0 55%<RH<65%
-2 H1EE 5 Moderate drought -1.5<SAPEI<-1.0 9.2 45%<RH<55%
-3 BT Severe drought -2.0<SAPEI<-1.5 4.4 35%<RH<45%
-4 J7E T 5 Extremely drought SAPEI<-2.0 2.3 RH<35%
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