
Dear Editor, 

 

I am writing in response to your comments based on the reviewer's comments for our manuscript 

titled “A high-resolution perspective of extreme rainfall and river flow under extreme climate change 

in Southeast Asia” submitted to Hydrology and Earth System Sciences. We appreciate the opportunity 

to revise our paper based on the insightful comments provided by you and the reviewers. In this letter, 

we address each of your concern and outline the revisions we have made accordingly. In addition, In 

the track changes version, we have coloured the changes in red and used strikethrough for the deleted 

sentences 

Your comment: 

RC1 #4 regarding uncertainties: There should be three main sources of uncertainties when quantifying 

climate change on streamflows. They are climate forcing inputs, hydrological model structure, 

hydrological model parameters. Other uncertainties can include water demand but that is not relevant 

when modelling natural streams or when you are assuming no anthropogenic interference. Your 

manuscript has discussed only uncertainties coming from the forcing inputs and hydrological model 

structure. The equifinality of hydrological model parameters is another important source of 

uncertainty. 

Our response: 

We sincerely appreciate your and the reviewer's valuable input regarding uncertainties in the 

quantification of climate change impacts on streamflow. We acknowledge that our initial manuscript 

discussed only uncertainties arising from climate forcing inputs and hydrological model structure, while 

neglecting the importance of hydrological model parameters as another significant source of 

uncertainty. In response, we have classified the uncertainty to three sources of uncertainty and added 

the uncertainty related to the hydrological model parameterization. The used of Hamon method for 

potential evapotranspiration estimation that might amplify the effect of changing temperature on the 

result. In addition, the parameterization of deep groundwater, soil layer and land cover also contribute 

to the uncertainty of the flow simulation (P15-16L477-498). 

Your comment: 

RC2 #2 We do agree with the reviewer that means rainfall and extremes are very seasonally dependent. 

However, in this paper, we would like to focus on the general changes in extreme events for both rainfall 

and streamflow. RC2 made a valid point here that seasonal changes are important to consider and 

would add value to your manuscript. 

Our response: 

We acknowledge your and the reviewer's comment highlighting the importance of considering 

seasonal changes in extreme rainfall. The motivation to use annual extremes is that we want to assess 

the changes in the annual lowest and annual highest extreme events as these have the largest impacts 

on society. However, we do agree with the reviewer that mean rainfall and extremes are very 

seasonally dependent. Therefore, we added seasonally analysis of extreme rainfall in the paper. The 

figures of seasonally change for rainfall indices are available in Supplementary material 8-12, and the 

result are explained in P10L297-310. 

Your comment: 



RC2 #5. You stated: In addition, previous studies by Trambauer et al., (2014) and Ward et al., (2013) 

show that PCR-GLOBWB is reliable for extreme studies. 

• Trambauer et al., (2014) Comparison of different evaporation estimates over the African continent 

does not seem to show PCR-GLOBWB is reliable for extreme studies. 

• Ward, P., Dettinger, M., Jongman, B., Kummu, M., Sperna Weiland, F., and Winsemius, H.: Flood 

risk assessment at the global scale-the role of climate variability, in: EGU General Assembly 

Conference Abstracts, pp. EGU2013–1390, 2013 

This is an abstract and insufficient to support your argument here. Please provide strong evidence to 

show that PCR-GLOBWB is reliable for extreme studies. 

Our response: 

We would like to express our gratitude to you for bringing to our attention the insufficiency of the 

provided references to support our claim regarding the reliability of PCR-GLOBWB for extreme studies. 

We apologize for the oversight and any confusion caused. In response, we have removed the 

unsupported reference and replaced it to: 

• Van der Wiel, K., Wanders, N., Selten, F., and Bierkens, M.: Added value of large ensemble 

simulations for assessing extreme river discharge in a 2 C warmer world, Geophysical Research 

Letters, 46, 2093–2102, 2019. 

• Candogan Yossef, N., Van Beek, L., Kwadijk, J., and Bierkens, M.: Assessment of the potential 

forecasting skill of a global hydrological model in reproducing the occurrence of monthly flow 

extremes, Hydrology and Earth System Sciences, 16, 4233–4246, 2012. 

We also added reference that show the used of PCR-GLOBWB for Sumatra Island in Indonesia from; 

Meng, Y., Liu, J., Leduc, S., Mesfun, S., Kraxner, F., Mao, G., Qi, W., and Wang, Z.: Hydropower production 

benefits more from 1.5 C than 2C climate scenario, Water. 

 

Once again, we sincerely appreciate you time and efforts in evaluating our manuscript. We believe that 

the revisions we have made adequately address the concerns raised, resulting in an improved version 

of our paper. We are confident that the updated manuscript now meets the high standards set by 

Hydrology and Earth System Sciences and contributes valuable insights to the field of climate change 

impact on streamflow. 

Thank you for considering our revised manuscript. We look forward to hearing from you soon. 

 

Sincerely, 

Mugni H Hariadi 

Corresponding authors 

 

 

 

 



Dear Reviewer 1 

We would like to express our gratitude for taking the time to review our manuscript titled “A high-

resolution perspective of extreme rainfall and river flow under extreme climate change in Southeast 

Asia” and for providing valuable feedback. We appreciate your insightful comments and suggestions 

for improvement. We would like to point out that this manuscript is not intended to test the 

performance of the PCR-GLOBWB hydrological model but we used the model as a tool to simulate the 

streamflow. This manuscript focused on the impact of extreme climate change (RCP 8.5) on extreme 

rainfall and furthermore on the low and high streamflow. The model validations are available from the 

previous paper by Sutanudjaja et al. (2018). In addition, previous studies by Van der Wiel et al. (2019) 

and Candogan Yossef et al. (2012) show that PCR-GLOBWB is reliable for extreme studies. 

Furthermore, in response to your comments, we have carefully revised the manuscript to address the 

concerns raised. We address your comment point by point in the table below, P refers to page and L 

refers to line number, e.g., P1L9 means page 1 line 9. 

Major comment: 

No Comment Response 

1 The message conveyed by the authors was not clear, 
does extreme rainfall influence changes in low and 
high flows, or increased low flow under climate 
change scenario? Or something else. I suggest the 
author to better rephrase it throughout. 
 

We understand the reviewer concern about 
the message of the paper. However, we 
stated our main finding in the abstract “the 
impact of climate change is more prominent 
in a low flow event than in a high flow” 
(P1L9-10). Moreover, we also discuss this in 
the Section 4.2, e.g., ”the impact of changes 
in climate indices in SEA also affects the 
changes in hydrological extremes. The 
increase of CDD over Northern MEB results in 
declining LFD over the central part of MEB” 
(P13L418-419). We will change the title of 
the sub-chapter for clarification. The title of 
section 4.2 change from “Extreme climatic 
changes” to “The impact of changes in 
climate indices to the hydrological extremes” 
(P13L407).  
In addition, we have added brief description 
about the content of the sessions in the last 
paragraph of the introduction. 

2 The research gap being addressed in the current 
form seemed too weak and not clear. Para 2 and 5 in 
the introduction may summarized previous facts. But 
it still not clears why the research is important to do. 
Also, does it any benefit using CMIP for the analysis 
compared to other datasets. 
 

We sincerely appreciate for the feedbacks. 
We understand that the reviewer concern 
about the unclear message of paragraphs 2 
and 5. To make it clearer, we added these 
points below: 

• Sentences that mentioned most of 
previous studies that investigated 
the effects of climate change on 
hydrological system were mainly 
based on CMIP5 models instead of 
CMIP6 models 

• Previous studies show that CMIP6 
has better representation of the 
physical, chemical, and biological 
processes than CMIP5. 



• A reference that demonstrates if the 
HighResMIP (High Resolution 
CMIP6) models generate more 
accurate monsoon characteristic 
and extreme rainfall over SEA 
compared to downscaling result of 
CMIP5 (CORDEX) (Hariadi et al. 
(2021,2022)).  

Those points are written down in Paragraph 5 
(P3L71-86).  

3 It seemed that the authors would like to deliver the 
message on the importance of catchment properties 
to flows dynamics under climate change scenario 
(L15). But it may not be supported by strong 
methods and findings. Is there any 
calibration/validation on the hydrological model? If 
yes, which stations were used for this? Findings in 
Figs 3-6 may not show the changes in low/high flow, 
but it indicates the changes in water depth/storage 
in the river networks. River discharge is measured in 
fixed station not along the river network. 

The importance of catchment properties to 
streamflow changes due to climate change is 
not the main message of our paper. The 
objective of our paper is to evaluate the 
changes in future extreme rainfall and 
streamflow. However, we found that not all 
river basins in SEA follow the changes in 
extreme rainfall and our result suggests that 
the catchment properties/memory may play 
a significant role here. Therefore, we discuss 
the importance of catchment properties in 
the discussion. We have revised our 
manuscript accordingly thus the main 
message of our is clearly stated and the 
discussion on catchment properties will not 
overcome the main message. We remove the 
last statement in the abstract that mention 
“Our study highlights the importance of 
catchment properties in aggregating and/or 
buffering the impact of extreme climate 
change” and add information about the 
discussion based on river in Java and Sumatra 
in P1L13-15.  
We used the river recession constant (C) to 
indicate the catchment properties. The 
method and the map of recession constant 
are available in the supplement material 
(Supplementary 13). The validation of the 
PCR-GLOBWB hydrological model is available 
in the previous paper by Sutanudjaja et al. 
(2018) and in Section 2.2.2 (P6L157-161). The 
river discharge (streamflow) is calculated 
using the kinematic wave for the routing 
method (P5L153), which allows flow and area 
to vary both spatially and temporally within a 
conduit. Thus, the PCR-GLOBWB simulates 
the river discharge in m3/s for all river 
networks (P6L154-155).  

4 I appreciate that authors mentioned about 
uncertainty of the work. My question is how the 
uncertainty influences the conclusion/findings. 
Better elaborate on it will improve the readability of 
the manuscript 

We have elaborated the uncertainty 
influences the in the manuscript (P15-
16L477-498). 
In addition, we have classified the 
uncertainty to three sources of uncertainty. 
We also have added the uncertainty related 
to the hydrological model parameterization. 
The used of Hamon method for potential 
evapotranspiration estimation that might 



amplify the effect of changing temperature 
on the result. In addition, the 
parameterization of deep groundwater, soil 
layer and land cover also contribute to the 
uncertainty of the flow simulation. 

5 Please elaborate what PCR-GLOBWB model can do 
and how does it work? Are there any assumptions 
for the model.  

We have added more explanations of the 
PCR-GLOBWB model in chapter 2.2.2. The 
PCR-GLOBWB  is essentially a leakybucket 
type of model [Bergström, 1976] applied on a 
cell-by-cell basis. Daily for each grid cell, PCR-
GLOBWB calculates the water storage in two 
vertically stacked soil layers (max. depth 0.3 
and 1.2 m) and an underlying groundwater 
layer, as well as the water exchange between 
the layers and between the top layer and the 
atmosphere (rainfall, evaporation and snow 
melt). The explanation is in P5L137-141. 

6 L131-137 not part of data, I suggest the authors to 
provide new sub-section about statistical analysis 

L131-137 in the previous version is the 
validation of the PCR-GLOBWB hydrological 
model summarized from the previous paper 
(Sutanudjaja et al., 2018). We will make it 
clear in the manuscript that the detailed 
validation is available from previous paper 
and it is publicly available (P6L157). 

7 Hydrological drought was firstly mentioned in L55, 
which may not coherence with the previous 
paragraph. Please revise to better connect with the 
previous one. Does hydrological drought become a 
focus of study? I think is not as not many supports 
afterwards. 
 

We thank for the useful feedback. Indeed, 
the reviewer is correct that this study 
analyzes the low flow and not necessarily 
drought. We revised it by removing the first 
sentence (L55 in the previous version) for 
better connection between paragraphs 3 and 
4. 

8 L386-395 shall be in the method section to represent 
the catchment properties influence. Also, how steep 
or shallow hydrograph was determined was not 
found anywhere in the method. 
 

P13L386-395 in the previous version is a brief 
information for the river recession constant. 
The detail method on how to calculate the 
river recession constant is presented in the 
supplement material (Supplementary 13).  

 

Minor comment: 

No Comment Response 

1 L2 does any climate change is not extreme? 
 

We refer the extreme climate change to RCP 
8.5 

2 L9 more prominent, how much? We used prominent to highlight that the 
change of low flow is higher compared to 
high flow. The value is available in the 
chapter 3.2. 

3 L129 the authors used Hamon method for calculating 
potential ET may need elaboration (e.g. why not 
other methods?) the method may not commonly 
used n Southeast Asia. 

We only used rainfall and temperature in the 
analysis, this limit us to used more advance 
method like the Penman Monteith method. 
In addition, the Hamon method is available in 
the PCR-GLOBWB. We have add the 
information on the manuscript (P5L152) 

4 L145 aggregated? The number of the event is cumulated per 
year. 

5 L158 put a comma after Indonesia Thank you. We have added the comma. 



6 L534 PhD thesis? It is a master thesis. We have revised the 
manuscript. 

 

We sincerely appreciate your thorough evaluation of our manuscript and your constructive feedback. 

We believe that the revisions made have significantly enhanced the manuscript's quality, scientific 

rigor, and relevance. We are confident that these improvements position our study as a valuable 

contribution to the field of hydrology and climate change research. 

Thank you for considering our revised manuscript for publication in HESS journal. 

 

Sincerely, 

Mugni H Hariadi 

Corresponding authors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Dear Reviewer 2 

We would like to express our gratitude for your time and consideration of our manuscript titled “A 

high-resolution perspective of extreme rainfall and river flow under extreme climate change in 

Southeast Asia” in the context of HighResMIP CMIP6 models and the projection of extreme rainfall and 

river flow in Southeast Asia under future climate change. We appreciate your valuable comments and 

concerns, and we have taken them into careful consideration during the revision process. Below, we 

address each of your concerns and outline the actions we have taken to address them adequately, P 

refers to page and L refers to line number, e.g., P1L9 means page 1 line 9. 

Major comment 

No Comment Response 

1 I think the literature review was not broad 
enough. As far as I know CORDEX – SEA has 
carried out multimodels downscaling 
projection over Southeast Asia. In fact, 
according to one of their papers (Tangang et 
al. 2020-- Climate Dynamics,55, 1247-1267), 
the projected future changes are consistent 
with what described in this study. However, I 
find there was lack of discussion on the 
comparison of the two simulations i.e. 
CORDEX-SEA vs HighRESMIP. 

The comparison of CORDEX-SEA vs 
HighRESMIP are conducted in our previous 
paper (Hariadi et. al., 2021 and 2022). We 
will elaborate more on the comparison 
between CORDEX-SEA vs HighResMIP in 
the revised version. (P3L74-78) 
 

2 The mean rainfall and extremes are very 
seasonally dependent. Yet, this study only 
considers annual extremes. I propose the 
authors to consider the changes in different 
seasons in addition to annual timescale. 

The motivation to use annual extremes is 
that we want to assess the changes in the 
annual lowest and annual highest extreme 
events as these have the largest impacts 
on society.  
However, we do agree with the reviewer 
that mean rainfall and extremes are very 
seasonally dependent. Therefore, we 
added seasonally analysis of extreme 
rainfall in the paper. The figures of 
seasonally change for rainfall indices are 
available in Supplementary material 8-12, 
and the result are explained in P10L297-
310. 

3 This study appears to have lack of model 
validations. I think it is useful to validate the 
HighResMIP models in terms of their ability in 
simulating the seasonal mean climate, 
including the monsoonal circulations. 

The performance of the HighResMIP 
model and the comparison between 
monsoon characteristic and rainfall indices 
are available in the previous paper (Hariadi 
et. al., 2021 and 2022). It is mentioned 
that the CMIP6 high-resolution Modeling 
Intercomparison Project (HighResMIP) 
(Haarsma et al.,2016) result simulated 
closer monsoon characteristics and rainfall 
indices to observation than CMIP5 
downscaled result from CORDEX-SEA. We 
are summarizing the findings in the 
introduction (P3L74-78). 



4 The study used bias-corrected outputs to 
evaluate the projected changes. Yet, there was 
no analysis (other than Fig 1) on how bias-
correction changes the future projected as 
compared to the raw outputs. It seems from a 
recently published paper (Ngai et al. 2022 -- 
Weather and Climate Extremes, 37, 100484) 
inconsistency in the magnitude and direction 
of future change can occur between the bias-
corrected and the raw outputs of CORDEX-SEA 
simulations. The authors need to provide 
information how bias-correction can affect the 
projected climate change signals in 
HighResMIP models. 

We thank the reviewer for the feedback. 
We used the same bias correction method 
as Ngai et al. (2022), so the impact of bias 
correction on the simulations can be 
expected to be significant, as Ngai et al. 
(2022) showed. In addition, the objective 
of the paper is to document the changes in 
hydrology. Quantifying the impact of bias 
correction is out the scope of this study. 
Furthermore, we referred Ngai et al. 
(2022) to show the impact of bias 
correction on the simulations in the 
revised manuscript. (P7L195-204) 

5 I also find lack of validation in the river flow 
simulation during the historical period. I think 
this is needed before the models can be 
confidently used for projections. 

The detailed validation of the PCR-
GLOBWB hydrological model is available in 
the previous paper by Sutanudjaja et al. 
(2018). We refer this in P6L157-161. In 
addition, previous studies by Van der Wiel 
et al. (2019) and Candogan Yossef et al. 
(2012) show that PCR-GLOBWB is reliable 
for extreme studies(P6L163-166). 

 

Minor comment: 

I suggest the authors to use “Malay Peninsula” instead of “Malaysian Peninsula”. Alternatively 

“Peninsular Malaysia” can be used if the authors was referring to the west Malaysia. However, if the 

landmasses they are referring to include the southern Thailand then “Malay Peninsula” would be 

most appropriate. 

Response 

We thank the reviewer for the feedback. We agree with the reviewer and thus we are now using 

“Peninsular Malaysia” for referring the west Malaysia in the revised manuscript. 

We sincerely appreciate your thorough evaluation of our manuscript and your constructive feedback. 

We believe that the revisions made have significantly enhanced the manuscript's quality, scientific 

rigor, and relevance. We are confident that these improvements position our study as a valuable 

contribution to the field of hydrology and climate change research. 

Thank you for considering our revised manuscript for publication in HESS journal. 

 

Sincerely, 

Mugni H Hariadi 

Corresponding authors 

 


