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Drought propagation characteristics in the Yellow River Basin
and its driving factor analyse

WANG Shijia"?, TIAN Jing"
(1. Institute of Geographic Sciences and Natural Resources Research/Key Laboratory of Water Cycle and Related Land
Surface Processes, Chinese Academy of Sciences, Beijing 100101, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract To quantitatively reveal the propagation patterns of meteorological drought to agricultural drought and
the influence of driving factors in the Yellow River Basin, this study utilized precipitation data and the self-
calibrated Palmer Drought Severity Index (sc-PDSI) data from 1982 to 2021 in the Yellow River Basin. The
Standardized Precipitation Index (SPI) and sc-PDSI were employed to characterize meteorological drought and
agricultural drought, respectively. The maximum Pearson correlation coefficient method was used to calculate
and analyze the propagation time and its spatiotemporal distribution characteristics of meteorological drought
to agricultural drought across different seasons. Furthermore, this study comprehensively considered

meteorological factors (precipitation, temperature, potential evapotranspiration), underlying surface factors

Wi A 2024-11-11

EEWMA: BREFHRFLEREM(ZD20232303) ; B K B AR FEELTH (42071327

#F—1E#H: EHECORCID:0009-0005-7262-153X) , il - #F 5T 4 , E-mail : wangshijia8025@igsnrr. ac. en

BIMEE: H#(ORCID:0000-0002-7442-352X) , BIFF R 53 , T E N EEBK X L WH K . E-mail: tianj. 04b@igsnrr. ac. cn



o5 7 1

FAM AR SRR T AL R R A S IR B T2 AT

25

(slope, aspect, elevation, and surface incision depth), and human activities (land use type) that influence
drought propagation, using the GeoDetector method to explore their explanatory power on drought propagation
time. Results reveal that the propagation time of meteorological to agricultural drought in the Yellow River Basin
has pronounced seasonal and regional characteristics. Temporally, the propagation time in autumn and winter
is noticeably longer than in spring and summer. Spatially, drought propagation time shows significant spatial
heterogeneity across seasons. Factor detector indicates that the dominant factors influencing the spatiotemporal
heterogeneity of drought propagation time vary across seasons: elevation, temperature, and precipitation are
the primary factors in spring and summer, while precipitation is the main factor in autumn and winter. Interaction
detection analysis further reveals that the interactions between precipitation and temperature, as well as
precipitation and elevation, have the most significant impact. In conclusion, this study provides a scientific basis

for formulating effective drought early warning mechanisms and optimizing water resource management

strategies.
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Fig.2 Distribution of farmland in the Yellow River Basin
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Table 2 Propagation time from meteorological drought to agricultural drought

in the Yellow River Basin A
A H 1y 1% 4% W [7) SR (e
Season Month Propagation time Mean
- 3 H March 4.4
e 4 April 3.9 4.30
Spring
5 H May 4.6
6 H June 4.8
H= 7 H July 4.3 4.77
Summer
8 J1 August 5.2
9 H September 5.4
k= -
10 A October 6.5 5.90
Autumn
11 A November 5.8
12 A December 6.8
= 1A7 6.7 6. 60
Winter anuary . .
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Fig.7 Driving force of interactions among multiple factors on drought lag time in different season
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