
The authors appreciate the valuable comments and suggestions from the handling Editor. The 

authors’ responses are provided in red below. 

Dear Authors, 

After assessing the responses to reviewer comments, I am happy to inform you that the paper can 

be published subject to minor revisions. Here are a few things that need to be addressed.  

Thanks to the handling Editor for the positive comments. 

1) Please provide in the introduction, a broader context for hydrologic sciences stating the benefits 

of better understanding the scaling properties of groundwater fluctuations. For example, 

understanding these mechanisms can help investigate whether the features reflect in the existing 

groundwater, hydrologic and regional land atmosphere coupled models; hence providing an 

impetus for their enhancement. 

The authors modified the introduction to better emphasize the importance of fractal scaling 

analysis of groundwater level fluctuations. 

2) Furthermore, the response regarding the choice of the two wells is not convincing enough. Can 

you please provide (perhaps can be included in the supplemental material) a spatial distribution of 

other groundwater stations and their length records in the basin. At the very least, some analysis 

needs to be presented to show that these two wells are representative of the general groundwater 

flow properties in the basin. Perhaps, a simple dependency analysis with other stations in the basin 

could help demonstrate that. The exponents can vary systematically in the basin depending on 

where it is a homogenous or heterogeneous profile throughout. Regarding this, can you provide 

some more discussion on regionalization of these properties? 

 

Thank you for the valuable comment. The authors added below section as Appendix A: 

“Appendix A: Selection criteria for the two wells 

As of May, 2016, there are 257 monitoring wells, both active and inactive wells, reported on the 

webpage of the Water Data for Texas website (http://waterdatafortexas. org/groundwater/). The 

groundwater level datasets consist of data taken from 77 confined aquifer wells, 179 unconfined 

aquifer wells and 1 unknown aquifer well. Since the focus of this study is on the confined aquifer 

well, the spatial distribution of the 77 datasets related to confined aquifer is provided in Figure 

A.1. 

The longest dataset has more than 81 years of record with around 2.6% missing rate, and the second 

longest dataset includes more than 72 years of record with about 3.6% missing rate. The third 

longest dataset has more than 10% missing measurements and has about 1/3 of the length of the 

second longest dataset. Therefore, the first and second longest groundwater level records were 

analyzed in this study. Record lengths (in days) and percentage of the missing data for the 20 

longest groundwater level records reported by the Water Data for Texas are presented in Figure 

A.2. 



It can be seen from Figure A.2 that only the first two records are of excellent data quality with 

respect of length and being complete. Therefore, the groundwater level fluctuations of these two 

confined aquifer wells are analyzed in this study. The results indicate two different behaviors of 

the groundwater level fluctuations, i.e. Gaussian and non-Gaussian, which are not reported or 

compared in the previous studies of fractal scaling analysis of groundwater level fluctuation. 

Therefore, the results of this behavior with respect to these two confined aquifer wells are reported 

in the manuscript.  These two wells are both located at the Edwards (Balcones Fault Zone) aquifer, 

which primarily consists of partially dissolved limestone. However, the dynamics of groundwater 

level fluctuations of these two wells behaves drastically different, which may imply rather different 

climate-related and anthropogenic perturbations on these two wells. Unfortunately, due to the lack 

of high-quality datasets and detailed information about the aquifers in this area, further discussion 

on regionalization of the fractal properties is difficult to make.  

 

 

Figure A.1. Spatial distribution of the confined aquifer wells in Texas, USA, reported by the Water 

Data for Texas. The two red stars denote the locations of the wells that have the first and second 

longest records; yellow solid circles denote the locations of the other 75 wells.  

 



 

Figure A.2. Record lengths (in days) and percentage of the missing data for the 20 longest 

groundwater level records reported in Texas by the Water Data for Texas 
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