
Accepted Manuscript

Research papers

Comprehensive drought characteristics analysis based on a nonlinear multivari-
ate drought index

Jie Yang, Jianxia Chang, Yimin Wang, Yunyun Li, Hui Hu, Yutong Chen, Qiang
Huang, Jun Yao

PII: S0022-1694(17)30883-1
DOI: https://doi.org/10.1016/j.jhydrol.2017.12.055
Reference: HYDROL 22466

To appear in: Journal of Hydrology

Received Date: 24 August 2017
Revised Date: 19 December 2017
Accepted Date: 20 December 2017

Please cite this article as: Yang, J., Chang, J., Wang, Y., Li, Y., Hu, H., Chen, Y., Huang, Q., Yao, J., Comprehensive
drought characteristics analysis based on a nonlinear multivariate drought index, Journal of Hydrology (2017), doi:
https://doi.org/10.1016/j.jhydrol.2017.12.055

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jhydrol.2017.12.055
https://doi.org/10.1016/j.jhydrol.2017.12.055


  

Comprehensive drought characteristics analysis based on a 

nonlinear multivariate drought index 

Jie Yang
a
, Jianxia Chang

a,
*, Yimin Wang

a
, Yunyun Li

a
, Hui Hu

a
, Yutong Chen

b
, Qiang 

Huang
a
, Jun Yao

c
 

a
State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area, Xi'an 

University of Technology, Xi'an 710048, China 

b
PowerChina Guiyang Engineering Corporation Limited, Guizhou Province, Guiyang 

550081, China 

c
Hanjiang - to - Weihe River Valley Water Diversion Project Construction Co. Ltd., 

Shaanxi Province, Xi’an 710048, China 

*Correspondence author: chxiang@xaut.edu.cn 

Fax: +86-029-82312801 

 

Abstract:  

It is vital to identify drought events and to evaluate multivariate drought 

characteristics based on a composite drought index for better drought risk assessment 

and sustainable development of water resources. However, most composite drought 

indices are constructed by the linear combination, principal component analysis and 

entropy weight method assuming a linear relationship among different drought indices. 

In this study, the multidimensional copulas function was applied to construct a 

nonlinear multivariate drought index (NMDI) to solve the complicated and nonlinear 

relationship due to its dependence structure and flexibility. The NMDI was 
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