
Response to the Review Comments 
To Editor: 
 
We sincerely appreciate the efforts of the reviewers in providing constructive 
comments and suggestions, which are highly valuable for improving our manuscript. 
We have carefully addressed all the comments and made every effort to incorporate the 
feedback into our revised manuscript. All the comments and our responses can be seen 
in the following sections with all responses coded in number. Please note that all line 
numbers mentioned in our responses refer to the marked-up version (tracked changes) 
of the revised manuscript. 
 
--------------------------------------------------------------------- 

 
Response to Referee #1 
We highly appreciate the reviewer for the constructive and detailed comments. We have 
carefully considered all comments and have outlined our responses and the 
corresponding revisions to the manuscript below. 
 
Major Comments 
Comment 1: Throughout the paper, terms like flood, flash flood, POT floods, and 
flashiness are central, but the hydrological definition is not completely transparent from 
the text. In the Methods section where AMF, POTF, POTM, POTFL and MDF are 
defined, please clearly state: The exact thresholds for POT events (e.g. percentile, 
exceedance criteria); The minimum inter-event time (if any) used to separate 
consecutive events; How you handle overlapping events and multi-peak events. It 
would also help to explicitly say whether your “flash floods” are defined purely from 
streamflow response time and hydrograph shape, or whether you also enforce a rainfall 
duration criterion (e.g. rainfall concentrated within ≤6 h). I suggest adding a short 
paragraph early in the Methods section with a operational definition (1-2 sentences) 
and a reference. 
Response 1: We appreciate these comments. In the revised manuscript, we have added 
an operational definition of flash floods and a complete description of the POT event 
extraction procedure in Section 2.1 (Lines 124-140). Specifically, flash floods are 
operationally identified as rapid, high-intensity runoff responses of short duration, 
characterized solely from instantaneous streamflow hydrographs, and no rainfall 
duration criterion is imposed. The study focuses on small-to-medium catchments 
(drainage area < 3000 km2). For the POT method, the discharge threshold at each gauge 
was iteratively set to yield an average of two events per year. Inter-event independence 
follows Lang et al. (1999): consecutive peaks must be separated by at least 𝐷 > 5 +
log(0.386𝐴) days (𝐴 in km2), and the minimum inter-peak discharge must fall below 
75 % of the lesser peak. If these criteria are not met, the peaks are merged and only the 
maximum value is retained. 
 
Comment 2: You use 294 “small and medium-sized catchments” across CONUS, 



mostly with areas <3000 km2. The broad selection rules are mentioned, but some 
important details are not fully clear. I suggest clarifying filtering rules & missing data: 
What is the minimum record length and completeness required (e.g. at least X years of 
hourly data, no more than Y % missing)? How are gaps handled (e.g. is a year with 
missing sub-daily data excluded from the trend analysis)? Do you exclude gauging 
stations with clear signs of strong regulation (e.g. upstream reservoirs) or use all 
available? 
Response 2: We appreciate these comments. We have revised Section 3 (Lines 265-
280) to clarify the filtering protocol, data imputation methods, and the handling of 
potentially regulated catchments. 
 
Station selection followed a multi-stage protocol centered on the May-September 
period, when flash flood activity peaks across CONUS. A seasonal year was classified 
as complete only if no gap of more than six consecutive hours of missing streamflow 
occurred during the five-month window, and stations with fewer than 20 such complete 
seasonal years were subsequently discarded. Once a station passed this threshold, all 
available data across its full period of record were used for trend analysis to maximize 
time-series length. Stations affected by persistent drought or containing any full year of 
missing data were additionally excluded. No interpolation or gap-filling was applied. 
The completeness criterion itself ensures near-continuous coverage within each 
qualifying seasonal year, minimizing the influence of data gaps on trend estimation. 
 
No explicit screening for upstream regulation was applied. The restriction to small-to-
medium headwater catchments (median area 886 km2) limits exposure to major 
reservoir operations, though minor regulation effects at individual stations cannot be 
entirely excluded. 
 
Comment 3: You use a rich set of precipitation indices (AFHP1h/6h/12h/24h, AMP-
N, RX1D, RX6H etc.), which is excellent. However, the connection between these 
indices and the typical response time of your catchments could be explained more 
clearly. Please explain why you chose these particular time windows (1 h, 6 h, 12 h, 24 
h) and how they relate to: Median concentration time or lag time of the catchments. The 
typical duration of the POT events you identify in streamflow. For catchments with 
longer response times, 24 h rainfall might be more relevant. Do you see different 
patterns there? A few sentences in the Results section (or Discussion) would help. 
Response 3: We appreciate these comments. The 1-h, 6-h, 12-h, and 24-h accumulation 
windows were selected to span the range of concentration times across our study 
catchments, as stated in Section 2.1 (Lines 147-149). The shorter windows (1 h and 6 
h) target high-intensity bursts that drive flood peaks in smaller catchments with faster 
responses, while the longer windows (12 h and 24 h) represent cumulative rainfall 
forcing more relevant to larger catchments with longer lag times. Additionally, the 
AMP-N index further adapts the accumulation window to each catchment’s hydrologic 
response time via 𝑛 = 𝑙𝑜𝑔(0.386𝐴)(Lines 150-152). The median MDF across all 294 
catchments is 21h (Section 4.3, Lines 367-374). Given that the MDF encompasses both 



the rising and recession limbs, and the rising limb alone is typically completed within 
sub-daily timescales, and the 1 to 12 h precipitation windows capture the rainfall input 
most directly linked to flood peak generation. 
 
To examine whether larger catchments show stronger associations with longer duration 
precipitation, we computed Spearman rank correlations between each precipitation 
index and flood metrics, stratified into four drainage-area classes (<500, 500-1000, 
1000-2000, and >2000 km2). Median correlations remain stable across size classes for 
all three flood metrics, with ranges across groups typically below 0.05 and no 
systematic strengthening of longer duration indices in larger catchments (Fig. S1). The 
relevant revisions have been incorporated in Section 2.1 (Lines 147-152) and Section 
5 (Lines 495-500) of the revised manuscript. 
 
Comment 4: The Random Forest (RF) analysis is an important part of the study, but 
some methodological details are currently too brief. It would be helpful to provide basic 
RF settings (number of trees, maximum depth, minimum samples per leaf, random seed) 
and to indicate whether any cross-validation or out-of-bag error estimates were used. 
In addition, the procedure for converting continuous importance values into discrete 
dominance classes (e.g., “precipitation-dominated”, “temperature-dominated”) should 
be explained—particularly the threshold used and the rationale behind it. Given that 
many predictors are correlated (e.g., PET-T, various precipitation indices), 
acknowledging potential biases in RF importance and, if feasible, adding a simple 
sensitivity check such as permutation importance or removing one of two highly 
correlated predictors would be valuable. (Or add some discussion) 
Response 4: We appreciate these comments. We have expanded Section 2.4 (Lines 
216-230) to provide a detailed description of the RF procedure. Hyperparameters were 
optimized per catchment using the Tree-structured Parzen Estimator (TPE). Data were 
split into 80% training and 20% validation sets, and the TPE maximized validation R² 
over 100 evaluations. The optimized hyperparameters include n_estimators (50-500), 
max_depth (None or 10-40), min_samples_split (2-20), and min_samples_leaf (1-10). 
Neither cross-validation nor out-of-bag estimation was used, as the RF serves driver 
attribution rather than predictive generalization. The 20% validation set serves only to 
prevent hyperparameter overfitting. 
 
The original fixed 15% threshold lacked an objective basis. In the revision, variables 
are ranked by mean decrease in impurity (MDI) and a cumulative importance curve is 
constructed for each catchment. The inflection point, defined as the rank of maximum 
absolute second-order difference, marks the transition from dominant to marginal 
contributors. As reported in Section 4.4 of the revised manuscript (Lines 394-395), the 
median inflection point across 294 catchments falls at approximately 22% cumulative 
importance. The 15% threshold is more stringent than all observed inflection points and 
thus retains only the most prominent drivers in every catchment. 
 
As noted, inter-correlated predictors share MDI scores, diluting individual variable 



importance. A discussion has been added to Section 5 (Lines 536-540). Aggregating 
importances into three broad driver categories before catchment classification renders 
within-category redistribution inconsequential, while cross-category redistribution is 
expected to be minor given the distinct physical nature of the three groups. 
 
Comment 5: The “P+T-dominated” category appears especially meaningful but is not 
yet fully explored. A short summary of the climatic and land-cover characteristics of 
these catchments, and how they differ from purely precipitation-dominated catchments, 
would help the reader interpret why both drivers matter simultaneously. The two 
DRIVE temperature scenarios (“dynamic temperature” vs. “static 1981 temperature”) 
are central to the conclusions, but the construction of these scenarios needs further 
clarification. Please specify exactly which meteorological variables differ between 
DRIVE-DT and DRIVE-ST—whether only air temperature is modified, or whether 
entire 1981 meteorological fields are reused. 
Response 5: We appreciate these comments. We now compare the baseline 
climatology of P&T-dominated and P-dominated catchments in Section 4.4 (Lines 400-
421). The P&T-dominated catchments are drier (median annual precipitation 982 vs. 
1184 mm) and cooler (14.5 vs. 15.9 °C) than the P-dominated catchments, yet warming 
rates are comparable between the two groups. Land cover compositions differ little 
between the two groups. In these drier catchments, temperature-driven increases in 
evaporative demand represent a larger fraction of the water budget, making runoff 
generation more sensitive to warming. During revision, we also corrected a 
computational error in the original driver categorization. The updated percentages are 
reported in Section 4.4 and Table S1 without affecting the main conclusions. 
 
We have clarified the DRIVE scenario design in Section 2.3 (Lines 242-247). In 
DRIVE-ST, only air temperature is replaced by repeating the full 1981 3-hourly air 
temperature series for each simulation year. All other forcing fields retain their 
observed 1981-2020 time series and are identical between DRIVE-DT and DRIVE-ST. 
 
Comment 6: The land-cover analysis is important, particularly the conclusion that 
LULC change has limited hydrological impact in most catchments. Providing more 
methodological detail would strengthen this argument. For example, please describe 
how GLC_FCS30 is reclassified into the land-cover categories required by DRIVE and 
TS-DUH, whether fractional cover or dominant classes are used, and how TS-DUH 
incorporates land cover (e.g., roughness, routing speed, retention). In the Results, when 
reporting that most catchments show <3-5% hydrological change, a brief summary of 
the actual land-cover transitions in the 294 catchments (e.g., forest-cropland, cropland-
urban) would help readers assess whether the small hydrological response reflects 
limited LULC change or limited model sensitivity. For the urban case study (e.g., 
Atlanta), reporting the baseline impervious fraction and the absolute magnitude of the 
peak-flow increase would provide useful context. 
Response 6: We appreciate these comments. We have expanded Section 2.3 (Lines 
194-209) to detail the land cover representation in both models. The GLC_FCS30 land 



cover maps were reclassified into broader categories compatible with each model’s 
classification scheme via a cross-walking table. DRIVE uses a fractional cover 
approach, calculating the percentage area of each reclassified land cover type within 
each 0.125° grid cell from the underlying 30m pixels. These fractions then determine 
grid-averaged vegetation parameters such as leaf area index, albedo, and roughness 
length via the VIC parameter library. In TS-DUH, Manning’s roughness coefficients 
(n) for each 90m grid cell are derived as the area-weighted average of n values assigned 
to the underlying 30m land cover pixels. These n values determine flow velocities 
across the catchment, thereby capturing the influence of land surface characteristics on 
flood wave propagation at a finer scale. 
 
In Section 4.6 (Lines 461-463), we have added a quantitative summary of land cover 
changes between 1985 and 2015. Across all catchments, the total area undergoing any 
class transition averaged only 3.3%. The dominant net shifts were a decline in forest 
cover from 65.2% to 64.4% and an expansion of impervious surfaces from 2.8% to 
3.6%, with all other classes changing by less than 0.3%. Given the minimal magnitude 
of these transitions, the small simulated hydrological response is physically consistent 
with the limited degree of land cover modification observed. 
 
For the Peachtree Creek case study, we have revised Section 5 (Lines 528-531) to 
include the baseline impervious fraction and the absolute magnitude of peak-flow 
change, as suggested. 
 
Comment 7: Because the study applies Mann-Kendall tests and Poisson regressions 
across nearly 300 catchments and multiple flood and climate indices, it would be 
appropriate to briefly discuss the potential for false positives arising from multiple 
hypothesis testing. Even a short note on whether any false-discovery-rate (FDR) 
considerations were made—or how many significant trends might be expected by 
chance—would be helpful. Clarifying how sensitive the key conclusions (e.g., “67% of 
catchments show significant increases”) are to the chosen p-value threshold would 
further improve transparency. For the temperature and LULC scenario results (e.g., the 
reported 3.6%, 8%, and 20% changes), showing the distribution across catchments (e.g., 
boxplots or histograms) would allow readers to understand variability and uncertainty 
rather than rely on single summary statistics. 
Response 7: We appreciate these comments. We applied the Benjamini-Hochberg FDR 
correction to all trend tests and added a discussion in Section 5 of the revised manuscript 
(Lines 502-509). Full FDR-corrected results are provided in Table S3. Under the null 
hypothesis, 294 tests at α=0.05 would yield approximately 15 false positives per 
variable. The heavy precipitation frequency signal is highly robust: 190 of 195 
significant AFHP6h upward trends survive FDR correction at q=0.05. The POTF signal 
is attenuated but remains well above chance expectations, with 22 of 51 upward trends 
retained after correction. Significant trend counts at p < 0.01, 0.05, and 0.10 are 
tabulated in Table S2 (Lines 499-500), confirming that qualitative conclusions are 
robust to threshold choice. 



 
We agree that distributional context is essential for interpreting these results. We clarify 
that the reported 3.6% and 8.0% values represent differences in the proportion of 
catchments with significant increasing trends between the dynamic-temperature 
(DRIVE-DT) and static-temperature (DRIVE-ST) scenarios (Lines 445-446), rather 
than flow changes by catchment. Distributions of temperature-induced flow changes 
for each catchment are presented in Fig.7b, and LULC-induced changes in Fig.8b and 
8d. The 20% peak flow increase pertains specifically to the Peachtree Creek catchment, 
rather than an average across all catchments. 
 
Minor comments 
Some expressions in the abstract could be clearer. For example, the phrase “mitigate 
this effect” is slightly vague—please make clear which effect is meant (e.g., “mitigate 
the increase in flash-flood frequency associated with heavier precipitation”). The final 
sentence is long and contains several ideas (spatial-temporal variation, urbanization, 
flood-risk management). Splitting it into two sentences would improve readability. 
Response 8: We appreciate these comments. We have revised “mitigate this effect” to 
“mitigate the expected increases in flood frequency and intensity associated with 
heavier precipitation” for clarity. The final sentence of the abstract has been split into 
two sentences to improve readability. 
 
The manuscript uses both “land cover” and “land-cover.” Please choose one style and 
apply it consistently. A common approach is to use “land cover” as the noun and “land-
cover change” when used as an adjective. 
Response 9: We appreciate these comments. We have systematically reviewed the 
entire manuscript and confirmed that “land cover” is used consistently throughout the 
text. 
 
Please ensure all abbreviations are defined at their first appearance in the main text—
not only in tables. Some that may need checking include POTFL, MDF, AFHP, AMP-
N. Key abbreviations should also be briefly defined in figure captions so that each 
figure can be understood on its own. 
Response 10: We appreciate these comments. We have carefully reviewed all 
abbreviations and ensured that each is defined at its first occurrence in the main text. 
We have also revised all figure captions to include brief definitions of key abbreviations, 
so that each figure can be understood independently of the main text or tables. 
 
Please check for consistent unit formatting throughout the manuscript—for example 
“mm d⁻¹” vs “mm/day” and “°C” vs “degC.” Make sure the units for PET and 
temperature-related indices are given at their first mention and shown clearly in figure 
axes. 
Response 11: We appreciate these comments. We have thoroughly reviewed the entire 
manuscript and standardized all unit formatting for consistency. 
 



In places where “flood intensity” is used, please specify whether this refers to peak 
flow, specific discharge, or flood volume. 
Response 12: We appreciate these comments. We have added an explicit definition in 
Section 2.1 (Lines 128-129). 
 
When describing the effect of warming, please consider adding qualifiers such as “in 
our model experiments” or “under the scenario where only temperature changes.” 
Response 13: We appreciate these comments. We carefully addressed all of them. 
  



Response to Anonymous Referee #2 
We highly appreciate the reviewer for the constructive and detailed comments. We have 
carefully considered all comments and have outlined our responses and the 
corresponding revisions to the manuscript below. 
 
Major Comments: 
1. The authors selected data from May to September for analysis (or was this criterion 
solely used for station screening? Please clarify). While this period encompasses the 
high-incidence season for flash floods, this strategy inevitably excludes spring 
snowmelt floods and autumn/winter storm floods. Such seasonal truncation may lead 
to the oversight of specific hydrological processes. It is suggested that the authors 
elaborate in the Discussion section on the potential impact of this data screening 
strategy on the generalizability of the conclusions. 
Response 1: We appreciate these comments. In the revised manuscript, we have 
addressed this concern through two modifications. In Section 3 (Lines 271-276), we 
have explicitly clarified that the May-September time window was used as a criterion 
for screening station data integrity, not as a temporal filter applied to the analysis itself. 
Given the difficulty of obtaining complete hourly streamflow records for the entire year, 
data completeness was assessed over the May-to-September period, when flash flood 
activity peaks across much of CONUS. Once a station satisfied this criterion, all 
available data across its full period of record were used for trend analysis, so cool-
season flood events at retained stations are included. Additionally, we have expanded 
Section 5 (Lines 533-536) to include a discussion of the limitations associated with this 
screening approach. 
 
2. The study utilizes NLDAS-2 precipitation data with a resolution of approximately 
12 km. For the many small catchments mentioned in the text (e.g., L213, with an area 
of 78.8 km2), this resolution implies that the catchment is covered by very few grid 
points, which makes it difficult to capture the spatial variability of localized convective 
precipitation events that cause flash floods. I recommend that the authors discuss the 
influence of this limitation on simulation accuracy. 
Response 2: We appreciate these comments. The 0.125° resolution of NLDAS-2 does 
provide limited grid coverage for the smallest catchments, which may smooth localized 
convective peaks and introduce uncertainty in basin-averaged precipitation estimates. 
However, the DRIVE model experiments isolating temperature and land cover effects 
employ identical precipitation forcing across scenarios, so the relative attribution 
conclusions are unaffected by precipitation resolution. We have discussed this 
limitation in Section 5 (Lines 540-543). 
 
3. Figure 5 indicates that some catchments are dominated by “Temperature,” and the 
text attributes the flood attenuation caused by warming to “rising temperature and 
evapotranspiration.” The current explanation is somewhat generalized. Please further 
clarify the specific physical mechanisms involved in this process. 



Response 3: We appreciate these comments. We have expanded the mechanistic 
explanation in Section 4.4 (Lines 414-421). Rising air temperature elevates the vapor 
pressure deficit, enhancing evapotranspiration and progressively depleting antecedent 
soil moisture. The resulting increase in available soil storage at storm onset allows more 
rainfall to infiltrate rather than generate direct runoff, attenuating flood peaks. This 
pathway is corroborated by the widespread ASM decline documented in Section 4.2. 
DRIVE sensitivity experiments confirm that 67% of catchments experience a 0 to 6% 
flow reduction under observed warming (Lines 441-442, Fig. 7). This attenuation is 
most effective for moderate events. Additionally, for extremes above the 90th 
percentile, rainfall intensities far exceed infiltration capacity regardless of antecedent 
conditions, limiting the storage effect on peak flows (Lines 432-437, Fig. 6). 
 
4. Figure 5 displays the spatial distribution of the primary drivers. It would be 
beneficial to supplement this with a chart (such as a stacked bar chart or table) to 
quantitatively present the proportion of catchments dominated by distinct single drivers 
versus combined drivers (e.g., P&T, P&Land Cover), along with a brief discussion on 
the spatial distribution characteristics of these combined driving patterns. 
Response 4: We appreciate these comments. Table S1 has been added to the 
Supplementary Material, listing the count and percentage of catchments for each driver 
category. Of the 294 catchments, 69.0% are governed by a single driver and 29.3% by 
combined drivers (Table S1). P and P&T together account for 90.1%, all other 
combinations individually represent less than 2%. We have also expanded Section 4.4 
(Lines 400-401) to describe the spatial contrast between these two dominant categories: 
among western CONUS catchments, P&T co-dominance is more common than in the 
East, whereas P-dominated catchments are proportionally more concentrated in the 
humid East. 
 
5. The abstract mentions that LUCC has remained stable over the past 40 years, which 
may be attributed to the fact that the 294 selected stations are mostly located in upstream 
areas with less human interference. Please add a restrictive description of the study 
station attributes in the abstract. Furthermore, the statement that “our results show 10% 
increase in impervious surfaces could lead to 20% peak flow increase” appears to be 
based on specific cases like Peachtree Creek rather than the general analysis. The 
wording in the abstract needs adjustment to explicitly state that this conclusion applies 
to specific contexts (e.g., rapidly urbanizing areas). 
Response 5: We appreciate these comments. We have made the corresponding 
revisions to the abstract in the revised manuscript (Lines 24-26 and Lines 35-36). 
 
6. The current description of the Random Forest regression is too brief. Key details, 
such as hyperparameter settings and the division of training/testing sets, should be 
added to the Methodology section. 
Response 6: We appreciate these comments. We have expanded Section 2.4 (Lines 
224-232) to provide the implementation details necessary for reproducibility. 
Specifically, we now specify that data were split into 80% training and 20% validation 



sets for each catchment. Hyperparameters were optimized per catchment using the TPE 
algorithm over 100 evaluations, with the validation set R2 as the objective function. The 
tuned hyperparameters include n_estimators (50-500), max_depth (None or 10-40), 
min_samples_split (2-20), and min_samples_leaf (1-10). 
 
In addition, we revised the variable importance screening procedure (Lines 227-230). 
The original fixed 15% threshold lacked an objective basis. In the revision, variables 
are ranked by mean decrease in impurity (MDI) and a cumulative importance curve is 
constructed for each catchment. The inflection point, defined as the rank of maximum 
absolute second-order difference, marks the transition from dominant to marginal 
contributors. As reported in Section 4.4 of the revised manuscript (Lines 394-395), the 
median inflection point across 294 catchments falls at approximately 22% cumulative 
importance. The 15% threshold is more stringent than all observed inflection points and 
thus retains only the most prominent drivers in every catchment. 
 
7. The TS-DUH model operates at a 90 m resolution, while the DRIVE model runs 
at 0.125°. How was this significant resolution discrepancy resolved during the coupling 
process? In particular, the processing of land cover data within DRIVE when extracting 
vegetation parameters requires a more detailed explanation. 
Response 7: We appreciate these comments. The coupling between the two models is 
one-directional. DRIVE first generates gridded runoff at 0.125° resolution, and these 
runoff fields are then uniformly disaggregated to the 90 m TS-DUH grid. The TS-DUH 
model subsequently routes these runoff contributions along the high-resolution flow 
network, using detailed topographic and land cover information to estimate flow 
velocities and travel times. 
 
Regarding the derivation of vegetation parameters within DRIVE, we have expanded 
the description in Section 2.3 of the revised manuscript (Lines 194-199). Specifically, 
the 30 m land cover data were first reclassified to match the DRIVE land cover 
categories via a cross-walking table, then spatially aggregated to compute fractional 
coverage within each 0.125° grid cell. These fractions were used to derive area-
weighted vegetation parameters, such as leaf area index, albedo, and roughness length 
from the VIC parameter library. 
 
8. The study analyzes the long-term trend of soil moisture (ASM) and finds a 
downward trend. However, in the rainfall analysis, the Random Forest utilizes the 
annual mean ASM. For events like flash floods, the soil moisture prior to the event is a 
more direct factor determining runoff response. It is recommended that the authors 
explore the role of “antecedent conditions” more deeply in the Discussion/Results 
section. 
Response 8: We appreciate these comments. We acknowledge that our attribution 
framework operates at the annual scales. We recognize that ASM cannot fully capture 
the role of antecedent soil moisture in runoff generation. In the revised Discussion 
(Lines 506-509), we now discuss this limitation. We further note that event-scale 



attribution linking antecedent moisture windows to individual flood responses warrants 
further investigation. 
 
9. A paragraph regarding model uncertainty could be added to the Discussion section. 
For example, discuss the uncertainty of DRIVE model parameters and the potential 
impact of selecting different atmospheric forcing data (e.g., NLDAS-2 vs. MERRA-2) 
on the results. 
Response 9: We appreciate these comments. We have added discussion of model and 
data uncertainties in Section 5 of the revised manuscript (Lines 540-545). Specifically, 
we note that the 0.125° resolution of NLDAS-2 provides limited grid coverage for the 
smallest catchments, potentially smoothing localized convective peaks and introducing 
uncertainty in extreme precipitation frequency estimates, although this constraint is less 
consequential for the controlled DRIVE experiments where identical precipitation 
forcing is applied across scenarios. We further acknowledge that the inherent 
limitations of the hydrological models and the uncertainties arising from different data 
sources warrant further parameter calibration. 
 
Minor Comments 
Please unify the format of separators between keywords. 
Response 10: We appreciate these comments. In the revised manuscript, we have 
standardized the format of separators between keywords. 
 
In the abstract, please specify the exact temporal precision of the “sub-daily data.” 
Additionally, indicate the statistical test method and significance level used for the 
reported 17.3% increase in flash flood frequency. 
Response 11: We appreciate these comments. We have replaced “sub-daily” with 
“hourly” and added the significance level (p<0.05) in the revised abstract. Detailed 
descriptions of the Mann-Kendall test and Poisson regression remain in Section 2.2. 
 
When citing Ivancic and Shaw (2015), I suggest adding recent literature regarding 
“Flash Drought leading to Flash Flood” to provide a more comprehensive context. 
Response 12: We appreciate these comments. In the revised manuscript (Lines 84-86), 
we have added a sentence and recent references regarding the rapid transition from flash 
droughts to flash floods. 
 
There is a discrepancy between Line 334 (90.8%) and Line 361 (90.3%) regarding the 
percentage of observation points with discharge changes within ±3%. Please verify. 
Response 13: We appreciate these comments. We apologize for the typographical error 
in the original manuscript. We have verified our statistical results and confirmed that 
the correct proportion of catchments with discharge changes within ±3% is indeed 
90.8%. 
 
Provide the full name or a brief description when “GLC_FC30” first appears. 



Response 14: We appreciate these comments. We have expanded the first mention of 
“GLC_FC30” in Section 3. 
 
The manuscript totals 25 pages, with the reference section accounting for 6 pages. 
authors are recommended to streamline content, focusing on optimizing references to 
balance core research and citations. 
Response 15: We appreciate these comments. We have systematically streamlined the 
references in the revised manuscript. 


