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Analysis of drought variation characteristics in North China Plain based on

optimized remote sensing drought index
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1 School of Geography and Tourism, Qufu Normal University, Rizhao 276826, China
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Abstract: Based on Moderate-resolution Imaging Spectroradiometer ( MODIS ) products and meteorological data, the
applicability of crop water shortage index ( CWSI) , drought severity index ( DSI) , normalized vegetation water supply index
(NVSWI) and temperature vegetation dryness index (TVDI) to characterize the drought condition in North China Plain was
compared and analyzed. The spatio-temporal variation characteristics of drought from 2000 to 2018 were studied based on the
optimized index. The results showed that: (1) the CWSI was significantly better than the other three drought indexes in
reflecting drought. (2) In terms of time, the drought was the most serious in spring from 2000 to 2018, followed by
autumn, winter and summer. However, the drought intensity of North China Plain decreased in spring at a rate of —0.03/
10a, while the other three seasons showed an increasing trend at a rate of (0.01—0.08)/10a. (3) Spatially, the frequency
of light aridity was high in the east and southeast of North China Plain, and the frequency of moderate aridity and above in
the west and north was high. The spring aridity in the northwest of Shandong Province, the east of Henan Province and the
north of Anhui Province showed a significant weakening trend ( P<0.05) ; In summer, the aridity in the southeast of North

China Plain increased significantly ( P<0.05), while it decreased significantly ( P<0.05) in the north; In autumn, the
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aridity in the southwest of North China Plain increased greatly; The aridity in the west, middle and south increased

significantly in winter ( P<0.05).

Key Words: crop water stress index; drought index; remote sensing; North China Plain
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Table 1 The drought classification
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Fig.3 Comparison of CWSI, DSI, NVSWI and TVD with 20 cm soil relative humidity in all seasons in North China Plain from 2000
to 2013
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Fig.4 Taylor diagrams of CWSI, DSI, NVSWI and TVDI with SPEI for all seasons in North China Plain from 2008 to 2018
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Fig.5 Verification of different drought indexes by drought events in North China Plain from 2010 to 2011 and Shandong Province in 2002
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Fig.6 Variation Characteristics of CWSI and drought coverage at all levels in all seasons in North China Plain from 2000 to 2018
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Fig.7 Distribution of aridity frequency at all levels in all seasons in North China Plain from 2000 to 2018

JEHLIX ;52 52 (45.16% ) 2 PE - AL 43 i

MEREEF R RE R X 2R N h B B R 5 5 XA N R RN R BB, RIS
B RN RERXENES BRI R B24F  TREM, PR XU TR0 E S A,
333 FRIMREMA AL

HdF R R ZE TR AR e R 22 5 B E (B 9) . FREEICFRMTREEL TR E, T

http ; //www.ecologica.cn



4 1 RRBE A SETIEIR T P8R AR 5T R 2 R AR AE BT 1631

F-EE%
| EE miEE O+bE mm ERE m R

8 2000—2018 LI FREFHTREESERTE N E
Fig.8 Spatial distribution of aridity coverage in all seasons in North China Plain from 2000 to 2018
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Fig.9 Spatial distribution of aridity intensity change trend in all seasons in North China Plain from 2000 to 2018
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