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Fig. 1 Overview of the study area, (a) location map of North China,and (b) location of meteorological

stations and agricultural meteorological stations in North China
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XING Yajie, et al.Integrated drought monitoring model based on MODIS and CLDAS.
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Fig.2  Flowchart of the integrated drought monitoring model
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Fig. 3 Scatter diagrams of correlation between model monitored SPEI and observed SPEI
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Fig. 4 Scatter diagrams of correlation between model monitored RSM and measured RSM
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Integrated drought monitoring model based on MODIS and CLDAS

XING Yajie' SHEN Runping' HUANG Angi' LIANG Yujing'
WANG Yunyu' XIE Zhaoying' SHI Chunxiang® SUN Shuai’

1 School of Geographical Sciences, Nanjing University of Information Science & Technology, Nanjing 210044 , China
2 National Meteorological Information Center,Beijing 100081, China

Abstract Traditional drought indices mainly consider a single factor and often cannot comprehensively reflect the
drought condition.Based on data of MODIS and CLDAS (CMA Land Data Assimilation System) ,a daily scale inte-
grated drought monitoring model was established by Gradient Boosting Machine ( GBM) with multiple influencing
factors and drought index as independent variables and comprehensive meteorological drought index (CI) as de-
pendent variable.It was researched by taking drought in North China from 2015 to 2018 as a case.The results show
that the model monitoring results are significantly correlated with the calculated CI values of the observation stations.
The coefficient of determination is 0. 945 and 0. 655, and the Root Mean Square Error (RMSE) is 0. 033 and 0. 082
for training and test sets, respectively, indicating the high accuracy of the proposed integrated drought monitoring
model.The consistency rate between the model monitored CI and calculated CI values is above 65% ,and the corre-
lation coefficient with Standard Precipitation Evapotranspiration Index ( SPEI) and Relative Soil Moisture ( RSM)
is 0.68 and 0.6, respectively, showing its capacity to reflect both the meteorological drought and the agricultural
drought.Monitoring of typical drought condition shows that the integrated drought monitoring model can accurately
identify the drought occurrence ,and represent the situation of comprehensive drought via considering various drought
influencing factors.

Key words CLDAS;integrated drought monitoring ; eradient boosting machine ( GBM) ; MODIS



