As in the previous round of reviews, I would like to highlight that I welcome the contribution of this substantial scientific effort to investigate climate change in the Congo Basin, since it is such an important and understudied region. However, I do not believe that the authors have sufficiently addressed my previous comments, and therefore would suggest further major revisions. I think the analysis could be useful, but that the paper requires a substantial re-write to ensure that the results and their implications are represented accurately. Perhaps I can explain my points more clearly to help them to be addressed more systematically. They still centre around (1) model uncertainty, and (2) observational uncertainty.
I think these fundamental issues must be addressed if the manuscript is to be published. If scientists are to provide credible information for planners about climate change, it is fundamental that the confidence in these findings is not overstated. It is perhaps an oversight on behalf of the climate modelling community that the model uncertainties have not already been made clearer to hydrologists. If you ask most climate scientists about climate projections for the Congo Basin, many would say they are totally useless. If we don’t even have good information about the current rainfall climatology, how can we project what might happen in future? Personally, I don’t think the model outputs are useless, but if we are going to investigate them we need to make the uncertainties clear. It is really important that this understanding is embedded in hydrology papers as well as in the climate science papers, else overconfidence is communicated to planners. 

Below my previous comments are in blue, the authors’ responses in red, and my new comments in black. 

Note that I could not find the figures in the revised manuscript, so I have not been able to comment on these.

1. Model uncertainty:

Given the uncertainties associated with future climate, I think that the comments on the implications of the findings, particularly in the abstract and conclusions, are too strong.

We have revised the text and abstract to highlight the projection ranges and the uncertainties planners will encounter.

This revision suggests that my point has not been understood. I have provided comments/suggested track changes on the abstract to make my point clearer. 

4  Assessing the impacts of climate change on water resources of the Congo River Basin  
5  (CRB) has attracted widespread attention. 
Of particular interest to water resource  
6  planners and policy makers is the spatiotemporal variability of runoff due to the projected
7  changes in climate. Here, with the aid of a spatially explicit hydrological model forced  
8  with precipitation and temperature projections from 25 global climate models (GCMs)  
9  under two greenhouse gas emission scenarios, we explore
 the variability in runoff in the  
10  near (2016-2035) and mid (2046-2065) 21st century compared to present. Over the  
11  equatorial, northern and southwestern CRB, models 
project an overall increase in  
12  precipitation and, subsequently runoff. A modelled decrease in precipitation 
in the headwater  
13  regions of southeastern Congo, leads to a decline in runoff. Climate model selection  
14  plays an important role in precipitation projections, for both magnitude and direction of 
15  change. Model
 consensus on the magnitude and the sign (increase or decrease) of  
16  change is strong in the equatorial and northern parts of the basin, but weak in the  
17  southern basin
. The multi-model approach reveals that near-term projections are not  
18  impacted by the emission scenarios. However, the mid-term projections depend on the  
19  greenhouse gas emission scenario. The projected increase in accessible runoff (excluding  
20  flood runoff) in most parts of CRB might imply new opportunities for augmenting human  
21  appropriation of water resources; at the same time, the increase in quick runoff would pose new  

22  challenges. In the southeast, the projected decrease in accessible runoff implies a   

 

23  challenge
 in terms of managing the increasing demands with limited water resources.  
24  Uncertainties in precipitation and subsequently in runoff projections vary widely
, and  
25  therefore adaptation and robust planning strategies will vary within the river basin, and  
26  will depend on the risk attitudes of resource planners
.  
And for the end of the conclusions:
The projected increases in accessible runoff imply new  
446  opportunities to meet the increasing demands (e.g. drinking water, food production and  
447  sanitation), while the enhanced flood runoff would pose new challenges (e.g. flood protection  
448  and erosion control). On the other hand, water managers could face different challenges in  
449  the southeast where precipitation and runoff are projected to decrease. 
Projections 
450 vary widely by region within the CRB, and therefore robust  
451  planning strategies might be advisable within the river basin, and will depend on the risk attitudes  
452  of resource planners. 
The analyses presented in our work increase the degree of  
453  confidence in using the results for policy and management. 
 
In general I think it would be important to revise the text of the paper in line with these kind of edits. i.e. if referring to model results, it is important to say that they are model results, and if making inferences, to use “might” or “could” rather than “will”. The use of “predict” has been changed in several cases to “project”, as advised, but this has not been done consistently. I would suggest removing all references to “predict” and “forecast” when referring to long term climate projections.
In general I think they should put more emphasis on understanding the range (e.g. Figure 7 which is useful) and less on the multi model mean (e.g. Figure 6, which should include a measure of uncertainty). 
The authors have added some helpful comments, but the results still seem to be largely focusing on the mean and interquartile range, as well as the mean of a subset of models, which are selected based on uncertain observations (see observational uncertainty below). I like that the authors have added their assumptions explicitly in the conclusions:

“The results presented here show a range of  
430  runoff projections under two broad assumptions, that i) individual GCM biases will  
431  cancel and that MM mean projections are more likely correct and ii) selection of GCMs 

432  that simulate mechanisms reliably is a better option for climate change assessment.”
However, I do not think these assumptions can be used unless they are justified. I think that both (i) and (ii) are highly questionable. There is quite a bit of work (cited in my previous round of comments) which critiques the idea of using the mean for future projections. And, on point (ii) I do agree that selecting GCMs which simulate mechanisms would be helpful, but what is meant by “mechanisms”? My understanding is that the subselection here is based on the author’s previous JGR-A publication, in which models are selected based on observations of key variables like temperature and precipitation, rather than the modelled “mechanisms”. Sub-selecting models using observational constraints is an approach which is often adopted, but is also questioned, particularly for regions with such high observational uncertainty. Therefore, I think that if these assumptions are to be stated they must be justified and discussed in a balanced manner which acknowledges for the readers of HESS that many climate scientists would dispute with these assumptions. Alternatively, a better approach would be to re-write the results to focus more on the range of modelled outcomes. 
2. Observational uncertainty.

The first sentence of the paper states that efforts to understand the impacts of climate change in the Congo Basin are hindered by data availability. However, the authors do not make clear in the paper how they have over- come this, or the extent to which their findings are valid given observational uncertainty. 
As mentioned in the earlier response, the region had sufficiently detailed ground-based observational data (e.g. precipitation and river flows) during early part of the simulation period.

It would be interesting to quantify the amount of data available and comment on what is meant by “sufficient”. I agree that there is more data available during the early part of the period (when I believe CRU is the only one of the datasets used to modify NCEP reanalysis – based on Sheffield et al. 2006, Table 1), however, based on Washington et al. 2013 Figure 1, there are still max 60 gauges contributing to CRU during this time for the whole Congo Basin, which is very few stations compared to the density of stations over e.g. UK or USA. 
Satellite-based and limited ground-based observations are used to develop historical precipitation data used in our study. The dataset is developed and evaluated using multiple observation-based and reanalysis products (TRMM, GPCP, CRU, NCEP- NCAR and the second Global Soil Wetness Project) [Sheffield et al., 2006]. During the development of the this dataset, the NCEP-NCAR precipitation product was examined and corrected for total monthly precipitation and monthly rain day statistics using CRU, GPCP and a 15-year gage-based dataset. The downscaling process also took into consideration the spatial consistency. 
I think it is important not to say that the precipitation has been “corrected” when we do not have enough gauge data to know what the true distribution of precipitation is. Likewise, we cannot really “correct” the model output. I think it would be important to note this on p. 10 when referring to the bias correction. I.e. to say that the data which has been used for bias correction has its own uncertainties. 
The lack of observational data (both precipitation and river flow) during the late 1970s and 1980s is a constrain and a limitation in this region. 
Agree that this is a key problem. But also 1990s and 2000s, actually perhaps even more so than 1970s and 1980s - see e.g. Fig 1 in Washington et al. 2013, Rowell et al. 2013 which illustrates the decline in gauge data contributing to CRU.
We have discussed these limitations and constraints in the manuscript.
I cannot see where this discussion has been added? I think it should be discussed in the methods section. Also in results – p. 11, line 219 there is a statement about bias corrected precip from model being in agreement with observations. Wouldn’t this be expected if the observations have been used to correct the model output?
Overall I think this comment has not been addressed. The authors should highlight in methods and conclusions that there are very few observations available for this region. Those observations are relied upon quite heavily in the paper, in that the Sheffield et al. 2006 dataset uses them to correct reanalysis, and this dataset has been used to subselect models and bias correct models. Ultimately, the observational uncertainty means that we have less confidence in the projected outputs, which highlights once more the relevance of presenting a range of modelled outputs, and being very cautious in terms of making recommendations for planners. 
�A side point, but is this really true? Compared to other regions there is relatively little research for the Congo Basin.


�I do not think you can say “elucidate” since we cannot know what the variability in runoff wil be I the near and mid 21s century yet.





Suggest “explore” OR could change to “elucidate the modelled variability ….in 21s century simulations”


�All models? Some models? Most models? The mean of the models? Are there any that show decrease?


�Is this from all models?


�Unclear why this has been changed from “model consensus” to “consensus”. Arguably it’s important that it is just a model based consensus


�Here I think it would be more useful to embed the information about uncertainty into the information about projections. It is not easy to infer this from what is written, but it might be something like:





“in the north of the basin most models show wetting”





“in the south of the basin the models project a range of outcomes with some wetting and some drying”


�I think might and would are important here to tone down so that it is not impying that we know what will happen


�I think it’s important not to use “will” here. 


�Do you mean uncertainties vary widely, or projected futures vary widely?


�This is a bit of a strange statement. Of course the risk attitudes of planners wil influence their approach, but perhaps the scientific results can be used to imply the extent to which there is credible information for planning. Personally I think it would be OK to recommend using an approach which takes into account a range of futures, since there are so many uncertainties asscoaited with climate information in the Congo Basin.


�Can you instead comment on the challenge of finding a solution that is robust to the range of projected changes.


�Or – if risk managers don’t want to risk maladaptation.


�Why? This is unsubstantiated and doesn’t relaly make sense. What does it mean to say that the analyses increase the degree of confidence in using the results (since the results are based on the analysis). Suggest removing.





