Reviewer 1

Overall, a well written paper that makes a clear case for the value of high spatial resolution rain
fall measurements from personal weather stations. The authors have made well justified
decisions in their data analysis.

We would like to thank the referee for the constructive feedback on our manuscript. We highly
appreciate the time and effort to read our manuscript and provide us with new insights on our
research. We will take the comments into account when revising the manuscript.

We separated the different comments, shown in jtalic, from our replies (in regular font) below.
In bold we provide our revised text.

Major comment:

The spatial sequence of rainfall during the flooding event is not clearly shown with the existing
Figures. It is hard for the reader to relate the time series shown in Fig 5 and Fig 6a to the big
picture of how the event unfolded. Suggest add a multi-panel plot that shows the sequence of
maps of average rainfall in each catchment for shorter time intervals than the storm total ones
shown in Figure 6b-d. Perhaps 3 or 4 hour time intervals and use the PWS and AEMET combined
data. If use 4 hours as time interval, it would be 4 subplots maps, hours 4-7, hours 8-11, hours
12-15, hours 16-19 would cover nearly all of the period of interest. Discussion of this new figure
would complement discussion of the warning timeline in Section 5.5.

We thank the reviewer for this suggestion. We recognize that the temporal evolution
displayed in Figs. 5 and 6a cannot easily be translated into the corresponding location.
For that reason, we will adjust Figs. 5 and 6a. In addition, we will include a new figure to
help to understand the spatio-temporal evolution of the storm in the geographical
context and in more detail and add a paragraph to discuss this new figure. We only have
access to 6-h AEMET rainfall data. For that reason, we created a sequence of maps of 6h
catchment average rainfall.

In Fig. 5, we will include the outline of the Magro catchment to each panel and mark the



corresponding PWS location for the timeseries shown:
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Figure 5. Time series of the 5-min rainfall observations from six selected PWSs that recorded more than 100 mm d-1
on 29 October 2024 in local time. Letters in the figure correspond with the locations (indicated with red capital letters)
in Fig. 1c. Left y-axis shows the intensity in mm h, right y-axis the cumulative rainfall in mm. The red dashed line
indicates when measurements are (temporarily) interrupted and total rainfall sums become uncertain. In the black
dotted box the Magro catchment is shown, including the location of the PWS displayed in the panel (red dot) and the
locations of the other five PWSs (black dots).

In Fig. 6a we will also add the outline of the specific catchment next to the panels. On
the right side of the panels (1-4) the four catchment outlines are shown, with the
coloured one corresponding to the timeseries displayed in that row.

Cumulative rainfall [mm]
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Figure 6. a) Catchment-average rainfall over time (local time) based on PWS data for four catchments that were
affected by torrential rainfall and or severely flooded, with the error bar indicating the uncertainty associated with
kriging. Dashed line is the cumulative rainfall based on the hourly PWS data, dotted line connects the 6-h AEMET data
points. Lower panel shows the catchment-average rainfall over the whole day based on b) AEMET stations c) PWSs
and d) AEMET and PWSs combined. The numbers in the catchments indicate the average accumulated rain. Colours
in (1) to (4) in the legend of a) correspond with the catchments indicated with the same colourin b, c and d.



Figure 7 shows the spatio-temporal evolution of the storm, using 6-h AEMET and PWS data:
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Figure 7. Sequence of maps of 6h catchment average rainfall based on AEMET and PWSs combined, shown in local
time.

We will change tile into: “Torrential rainfall in Valencia, Spain, recorded by personal
weather

stations preceding and during the 29 October 2024 floods”

You have a point. We will change L181 into: “The timing of the peaks and the rainfall
depth varied within this region.”

Note that we will go through the manuscript and correct the sentences where we
overused or misused such conjunctions.

Good point. We will add a sentence in the introduction L42 about the challenges of
weather radars in mountainous areas, such as beam blocking. “Moreover, rainfall
estimation in mountainous areas is particularly challenging for weather radars, as

mountain ranges can (partially) block radar beams (Pellarin et al., 2002 and
Germann et al., 2006).”

Thanks. We will change the caption for Table 1 into: “Mean discharge and mean yearly
peak discharge for gauges ID1, ID2, ID3 are calculated from mean daily streamflow
data in Do Nascimento et al. (2024).”

You are right. We will change L140-141 from “Similarly to Van de Beek et al. (2011), the



nugget was assumed negligible.” into “Similarly to Van de Beek et al. (2011), the
nugget was assumed to be zero.”

Line 215, please cite reference for Hortonian overland flow

OK, we will add the reference for Hortonian overland flow reference to L214-216:
“These rainfall intensities likely exceeded soil infiltration capacities, generating
Hortonian overland flow (Horton, 1933) across the hilly catchment and potentially
triggering a first flood wave.”

Line 324-328, for clarity suggest revise “However, selecting smaller catchment areas
would increase the uncertainty in the interpolated rainfall estimates based on point
measurements, particularly for areas with no or only a few rain gauges. Rainfall
estimates from weather radars can mitigate these gaps. Additionally, these delinations
do not necessarily match the upstream areas of streamflow gauges. Nevertheless, given
the unavailability of of high temporal resolution discharge time series, this is not a
limitation for this study.” To “Selecting smaller catchment areas would increase the
uncertainty in the interpolated rainfall estimates based on point measurements,
particularly for areas with no or only a few rain gauges. Additionally, smaller catchment
areas would not necessarily match the upstream areas of streamflow gauges.” [not
clear how the Nevertheless sentence relates to the rest of the paragraph so suggest
taking it out].

We would like to thank the reviewer for pointing out that this paragraph was not clear
and taking the time to provide a suggestion to improve the clarity.

Our intention was to explain that the relatively large catchment areas used in this study
are not necessarily a limitation in the context of catchment average rainfall and in a
hydrological context.

We will take the suggestion of the reviewer into account and change lines 324-328 into:
“Selecting smaller catchment areas would increase the uncertainty in the
interpolated rainfall estimates based on point measurements, particularly for areas
with no or only a few rain gauges. Rainfall estimates from weather radars can
mitigate this gap. From a hydrological perspective, using relatively large catchment
areas is not a limitation either, especially given the unavailability of high temporal
resolution discharge data. Additionally, smaller catchment areas would not
necessarily match the upstream areas of streamflow gauges.”

Line 337. As a reader | got confused by this paragraph:

“The Poyo catchment, is characterized by an ephemeral stream, as it primarily depends
on rainfall (Camarasa-Belmonte, 2016). This streamflow-gauge is not included in the
EStreams database employed in this study. However, the mean and maximum specific
peak flow for 37 flash flood events in this catchment, occurring between 1989 and 2007,
were 16 and 246 mmd-1, respectively (Camarasa-Belmonte, 2016). Compared to this
average peak flow, the recorded discharge on the 29th and 30th with147 and 433 mm
d-1is approximately 9 and 27 times higher, respectively. The average discharge on the
30th with 433 mm d-1 is significantly higher (1.75 times) compared to the maximum
peak flow in this period. However, due to the short duration of the historical record used
in Camarasa-Belmonte (2016) (18-years), no definitive conclusions can be drawn
regarding the rarityof this event.”

Some points of confusion:



We used the EStreams database to access discharge timeseries and put the 29 October
2024 event into perspective. However, ID4 is not included in the EStreams database, so
mean and mean yearly peak discharge could not be derived from this gauge. The
discharge prior, during and after the 29 October 2024 flood event was available at the
local waterboard (Confederacion Hidrografica del Jucar). The waterboard provides only
access to data for the most recent three months. Consequently, neither the mean nor
the mean yearly peak discharge could be derived from timeseries provided by the local
waterboard.

To put the 29 October 2024 discharge levels at ID4 into perspective, we reviewed existing
literature that studied the same catchment. This is where the numbers came from. We
understand that this is unclear from the paragraph. Therefore we will revise the
paragraph and improve the readability. In addition, we noticed a small typo: instead of
37 flash floods it should have been 38 flash floods between 1989 and 2007 in the Poyo
catchment.

We revised this paragraph from (see lines 336-343):

“The Poyo catchment, is characterized by an ephemeral stream, as it primarily
depends on rainfall (Camarasa-Belmonte, 2016). This streamflow-gauge is not
included in the EStreams database employed in this study. However, the mean and
maximum specific peak flow for 37 flash flood events in this catchment, occurring
between 1989 and 2007, were 16 and 246 mm d', respectively (Camarasa-
Belmonte, 2016). Compared to this average peak flow, the recorded discharge on
the 29th and 30th with 147 and 433 mm d™ is approximately 9 and 27 times higher,
respectively. The average discharge on the 30th with 433 mm d”, is significantly
higher (1.75 times) compared to the maximum peak flow in this period. However,
due to the short duration of the historical record used in Camarasa-Belmonte (2016)
(18-years), no definitive conclusions can be drawn regarding the rarity of this event.

Into: “The Poyo catchment is characterized by an ephemeral stream (Camarasa-
Belmonte, 2016). No historic discharge timeseries longer than three months were
available for the streamflow gauge in this catchment (ID4). Consequently, mean
and mean yearly peak discharge could not be derived for this gauge. To put the 29



October 2024 discharge levels at ID4 into perspective, we reviewed literature that
studied the same catchment. Camarasa-Belmonte (2016) collected discharge data
from 38 flash flood events that occurred in the Poyo catchment between 1989 and
2007. They found that the mean and maximum specific peak flow from these 38
events were 16 and 246 mm d™, respectively. In comparison, the recorded discharge
on 29 and 30 October 2024 were 147 and 433 mm d™' (Table 1), approximately 9 and
27 times higher than the mean peak flow from the 38 flash flood events recorded
between 1989 and 2007. The average discharge on 30 October 2024 was
significantly higher (1.75 times) than the maximum specific peak flow recorded
between 1989 and 2007. Due to the short duration of the historical record used in
Camarasa-Belmonte (2016) (18-years), no definitive conclusions can be drawn
regarding the rarity of this event.”
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