
We wish to thank the Anonymous Referee #1 for the reading of the manuscript and the constructive 

remarks which will help us to improve the manuscript. Our detailed responses to the comments of 

Referee#1 are presented below (in bold) 

General comments: 
1. The authors could more clearly, yet briefly, outline how this hydrological assessment for water 
security is new, or different from previous approaches, and why it is needed. The authors do 
address the obvious advantages of its use in the global South, and as a policy interface tool in 
regards to its user-friendliness and the data sets built into the model. However I was not clear on 
how much this model and the analysis it performs is different from those already in use. 
 
Response: The model is similar to other water balance models with the exception that it 

incorporates fog and snowmelt inputs, deals with actual rather than potential evapotranspiration 

and models wind driven rain effects. These are key modelling innovations. A sentence to this 

effect will be added to the model description in the section describing WaterWorld in the 

introduction.  The paper is not an introduction to the model (which is desribed elsewhere in the 

literature) but is an application of the model. 

3. What I found lacking in the paper was a bit more on the ways in which this analysis needs to be 
contextualized within a series of decision making processes, and supplemented by additional data 
from other disciplines. I emphasize this because the model presented is highlighted for ease of use 
for decision makers in regards to determining correct adaptation measures. First, the authors could 
clearly, but again briefly, note that determining the level of water stress at the basin or sub-basin 
level needs to be supplemented by an analysis at the lower scale, which identifies how water 
security is experienced between sectors or societal groups within the basin. The paper’s analysis 
of water security excludes the negotiation and contestation over the sum total of available water. 
So while the water balance might be available for total predicted demand, actual water stress by 
different sectors, and between social groups, will not be identified or analyzed by the model, but 
might well occur. The paper could acknowledge that the prediction of a non-water stressed area 
does not represent realities at lower scale and thus, in terms of defining/identifying adaptation 
strategies a lower scale resolution, which includes inputs of social, political, economic data sets 
would be needed. The authors could thus acknowledge the need to complement this high resolution 
model with additional analysis to determine if, and what, adaptation measures would be required 
even in areas identified with a low level of water stress. 

Response: We agree with the referee on this point and will add a sentence to that effect in our 

conclusion as well as making it more clear that our analysis is focused on the basin scale and for 

hotspotting areas of concern for future work, not for the analysis of individuals household's water 

stress. 

4. The paper does highlight the uncertainty in terms of climate change impacts and the challenges in 
predicting hydrological variability. The paper also usefully highlights the (greater) role of other 
drivers of change in water security, and highlights uncertainty of climate change. However, the 
model is still presented as being able to provide decision makers with the information required to 
identify required adaptation measures. How would the authors advise decision makers to insert this 
model/analytical tool into decision making process? Perhaps the paper could highlight again in the 
conclusions how decision makers could cope with the uncertainty of predictions, perhaps pointing 
to identification of no-regrets options. 

Response: We agree with the referee and we will expand on this in our conclusions. 



5. I have some questions about the built in scenario generator, which is identified as an advantage in 
using this model. Could the authors clarify if this scenario generator is able to incorporate then the 
impacts of autonomous adaptation - whereby changes in behaviour, land use, water use might 
change water demand, or water balance? 
 

Response: the effects of land use on water demand are incorporated because land use impacts 

AET directly. Changes in behaviour such as water saving measures are not autonomous. These 

have to be explicitly requested by the user in the scenario generator (change water use) options.  

If the user does not specify this option then water use behaviour does not respond to water 

stress. 

 
This comes back to the authors’ point on the need to recognize interactions and feedbacks between 
social and biophysical processes. At what point might the scenario generator need to be updated or 
complemented by additional data sets? Will local users of the model be able to identify if and when 
the data driving the scenarios needs to be adjusted? 
 
Response: Users can change any of the datasets for their own. All scenario datasets can be 

visualised online. If users do not think they are appropriate, then they can substitute these for 

their own data. 

 

Specific comments:  

A very specific comment on the reference provided to support the papers statement on the ways in 
which recent urban growth is driving deforestation. Is there a more recent reference, rather than 
2001 (Weinhold and Reiss), that could be used to support what is identified as a recent process? 
This would assist other researchers who wanted to investigate this area in greater detail. 
 
Response: We propose to use the following more recent reference:  
 
DeFries, R.S., Rudel, T. Uriarte, M. Hansen, M. Deforestation driven by urban population growth 
and agricultural trade in the tweny-first century (2010). Nature Geoscience (3) 178-181. 
doi:10.1038/ngeo756 


