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The discusser would like to thank the valuable work of the original paper on quantifying the impacts of 

climate change and human activities on runoff variations. Many studies have analyzed the impacts of 

climate change or human activities in the upstream of Minjiang River (UMR), China. Yet, simultaneous 

consideration of impacts of changes in precipitation and temperature (climate change factors), and human 

activities on runoff variations in the UMR had not been previously investigated, as studied in the original 

paper.   

In the discussed study, the double mass curve method and the modified method of slope change ratio 

of accumulative quantity (modified SCRAQ) have been applied to separately estimate the contributions of 

climate change (precipitation and temperature) and human activities on runoff variations in the UMR over 

1960-2012. Additionally, the Mann-Kendall test has been applied to detect the trends and the abrupt change 

of hydro-meteorological time series.  

Although the work under discussion introduced and applied three efficient methods for analyzing runoff 

variations as a result of climate change and human activities, the discusser would like to draw authors’ 

attention to the following points, which can help the authors of the original paper and other researchers in 

future studies on hydrological trend analysis: 
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• Mann-Kendall test, which is a nonparametric method for trend detection in different hydrologic 

and climatologic time series (Dinpashoh et al., 2014), has been applied in the discussed paper. 

This test does not require the data to be normally distributed or to follow any particular 

statistical distributions (Lacombe et al., 2012; Sa’adi et al., 2019). However, the important 

requirement of the Mann-Kendall test is that the data to be independent. Therefore, any positive 

and negative auto-correlation of the data should be eliminated before applying the Mann-

Kendall test (Lacombe et al., 2012; Sa’adi et al., 2019). Prior to trend analysis, such auto-

correlation impact should be eliminated by (i) applying “pre-whitening” methods (removing 

serial correlation in hydro-meteorological time series) or (ii) modifying the original Mann-

Kendall test (trend-free pre-whitening) (Sa’adi et al., 2019). The data independency has not 

been checked and eliminated (if applicable) in the original paper.  

• Furthermore, the Mann-Kendall test has been applied for trend analysis over a 53-year period 

(1960-2012) in the discussed paper, whereas recent analysis of hydro-meteorological multi-

centennial time series indicated that wet or dry periods can exceed 50 years (Shahid et al., 2014; 

Sa’adi et al., 2019). It has been also revealed that the long-term persistence (LTP) or Hurst 

phenomenon can affect the trend analysis (Shahid et al., 2014). As a result, scaling behavior 

should be accounted when applying the Mann-Kendall test to ensure the ability of the test in 

discriminating multi-scale variability from unidirectional trends (Hamed, 2008). Therefore, in 

case of limited availability of long-term data, the scaling behavior should be considered by 

authors of the original paper when using the Mann-Kendall test. 
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