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Drought Monitoring in Haihe River Basin Based on
Drought Fluorescence Monitoring Index

ZHAO Anzhou' HAN Xiaoran' LIU Xianfeng® ZHANG Wei' WANG Yahui' LI Muyi’
(1. School of Mining and Geomatics, Hebei University of Engineering, Handan 056038, China
2. School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China
3. School of Civil Engineering and Architecture, Sugian University, Sugian 223800, China)

Abstract: The Haihe River Basin is a crucial agricultural production region in China, and understanding
the temporal and spatial characteristics of drought is vital for managing agricultural water resources and
ensuring food security. Drought fluorescence monitoring index ( DFMI) for the Haihe River Basin was
constructed based on the sun-induced chlorophyll fluorescence (SIF) , land surface temperature ( LST) ,
precipitation, and soil moisture ( SM ). This index comprehensively integrated vegetation growth,
temperature , precipitation, and soil moisture content to monitor drought conditions. At the same time,
the accuracy of the DFMI was evaluated by using existing drought indices and soil moisture data from
monitoring stations. Additionally, trend analysis and run theory were employed to analyze the temporal
and spatial evolution characteristics of the DFMI in the Haihe River Basin from 2001 to 2021, as well as
the spatial distribution of variables such as drought frequency, drought duration, and drought intensity.

Results indicated that the correlation coefficients between DFMI and SM, self-calibrating Palmer drought
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severity index (scPDSI) , standardized precipitation evapotranspiration index (SPEI) ( SPEIO1, SPEIO3,
SPEI06, SPEI09, SPEI12) were 0.58, 0.64, 0.73, 0.52, 0.44, 0.47 and 0. 49, respectively. The
correlation between DFMI and SM at 12 sites passed the 0. 05 significance level test, indicating that
DFMI was suitable for drought monitoring in the Haihe River Basin. The annual mean value of DFMI in
the Haihe River Basin exhibited a significant increasing trend from 2001 to 2021, with an increase rate of
0.009 7/a (p <0.05). The highest increase rate was observed in autumn (0.013 1/a, p <0.05), and
the lowest in spring (0.007 7/a, p <0.05). The annual DFMI in Haihe River Basin showed a significant
upward trend (p <0.05), with 99. 18% of the area exhibiting this trend. In spring, summer, autumn,
and winter, the area showed a significant upward trend in DFMI accounted for 38.36% , 63.42% ,
58.96% , and 50.26% , respectively, with most of these areas located in the northwest of the basin.
From 2001 to 2021, areas with high drought frequency (30 to 37 times) were mainly concentrated in the
southern part of the Haihe River Basin. Regions with high average drought duration (5 to 10.2 months)
were found in the northern part, and areas with high drought intensity (0. 30 to 0.37) were found in the
central and southeastern parts of the basin. These findings can provide scientific evidence for water
resource management and drought prevention and mitigation in the basin.

Key words: drought monitoring; drought fluorescence monitoring index; space-time evolution; drought

characteristics; Haihe River Basin
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Fig. 1 Spatial distributions of land use and

elevation in Haihe River Basin
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monthly DFMI and drought index from 2001 to 2021
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Tab.2 Drought event in Haihe River Basin
based on DFMI

A1k H FRZERt/ o R T R
2001 4 3 1 —2002 4£ 3 13 0.262 8
2002 4E 7 1 —2002 4E 11 5 0.2297
2003 4F 7 1 —2003 4F 8 H 2 0.3756
2005 4F 3 1 —2005 4E 4 2 0.325 8
2005 4E 9 —2006 4E 4 H 8 0.287 8
2006 4E 9 H—2007 4£ 2 H 6 0.2612
2007 4E 6 4 —2007 4£ 9 H 4 0.3587
2007 4 11 J§ —2008 4E 3 i 5 0.319'5
2008 4 11 J§—2009 4E 1 3 0.309 7
2009 4F 6 1 —2009 4F 8 3 0.374 4
2010 4F 11 §—2011 4E 1 j 3 0.2812
2011 4¢3 —2011 4 4 H 2 0.296 4
2012 4E 1 4 —2012 4£ 3 A 3 0.363 9
2013 4F 11 §—2014 4 1 H 3 0.306 1
2014 47 1 —2014 4E 8 Ji 2 0.3302
2014 4E 10 §—2015 4 1 4 0.2922
2015 4E 7 1 —2015 4£ 8 2 0.344 4
2018 4E 2 4 —2018 4£ 3 A 2 0.3942
2019 4F 6 —2019 47 H 2 0.3509

y, : m0.37
' N =2 “0.25
(a) T-2HK (b) FHT e (o) W4T 5L s
B8 2001 —2021 4F i i 37 3k F 5L A5 41T A5 4k 25 ] 40 A
Fig.8 Spatial distributions of drought characteristic

variables in Haihe River Basin from 2001 to 2021
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