Editor Comment:

The authors have adequately addressed the comments of the reviewers. However, in doing so might have
decreased the suitability of the paper for GMD. As the GMD webpage states, papers of interest to GMD
include “new methods for assessment of models, including work on developing new metrics for assessing
model performance and novel ways of comparing model results with observational data”. The current
manuscript certainly meets the journal’s interest in “developing new metrics for assessing model
performance”. However, the first iteration of the paper was especially interesting as it went a step further
and applied the work to Euro-CORDEX. | understand the reasons that the authors gave for removing it in
this iteration of the manuscript; however, in doing so, it loses a clear connection to model evaluation. |
suggest that the manuscript be amended to make it more clear throughout the paper the relevance of
this work to model evaluation. As it currently stands, it only reads as a tool to take observational datasets
and compute a drought index. How will this work help model evaluation (e.g., CMIP models)?, what does
it bring to the table that was not there before? The authors already hint at this in the
discussion/conclusions where they talk about the WCRP Flagship Pilot Study. | think taking these
explaining these types of ideas further would help the paper. My suggestion is to edit/rewrite the
introduction and discussion to make this connection more clear and succinct. Note that | am not asking
for further analysis or figures, simply to address these sections to make the connection and applicability
to climate models, weather models, etc... much more clear. This will benefit the paper as it will help bridge
the gap from drought index development to model evaluation more clearly.

We wish to express our gratitude to the editor for the positive and constructive feedback on our study.
We believe that the revisions have significantly improved the manuscript and strengthened its connection
with model evaluation. The changes made have undoubtedly enhanced the overall quality of the
manuscript. Regarding the changes, two sections were added, one in the introduction and another on the
discussion Furthermore, some small changes and corrections were performed throughout the entire
document.

Introduction, near line 140 of the tracked-changes document: “The introduction of GDI can also be
regarded as an important step in the evaluation of climate simulations. This is particularly relevant for
high-resolution models such as those from the EURO-CORDEX (Jacob et al., 2014; 2020; Gutowski et al.,
2016) or from the CORDEX flagship FPS-Convection simulations (Coppola et al., 2020; Ban et al., 2021;
Pichelli et al., 2021), which aim to capture extreme weather events more accurately than their coarser
counterparts. With the use of daily datasets and a daily drought index, researchers can more accurately
assess a model’s ability in capturing the fast-evolving conditions, characteristic from flash-droughts.
Therefore, the GDI allows for a better understanding of drought dynamics, facilitating the evaluation of
not only long-term drought events but also short-term variability. Furthermore, with GDI index one can
more easily perform studies of co-occurrence with other types of extremes such as heatwaves or fire
ignitions (Zscheischler et al., 2020; Shan et al., 2024), all on the same scale.”.

Discussion, near line 690 of the tracked-changes document: “Therefore, GDI could be a viable alternative
for computing a standardised index for drought analysis and simulation evaluation with EURO-CORDEX
simulations or the large kilometre-scale simulations from the WRCP Flagship Pilot Study on “Convective
phenomena over Europe and the Mediterranean”. The assessment of simulations with a daily drought
index allows researchers to scrutinise models more rigorously, examining not just their ability to predict



long-term trends but also their effectiveness in capturing short-term variability. With the use of a daily
drought index, the assessment of a model’s performance regarding frequency, severity and duration of
events is thus enhanced. Furthermore, the daily index enhances our understanding of the feedback
mechanisms between meteorological droughts and their impacts on sectors such as agriculture and water
management. Unlike traditional indices, which might aggregate data over longer periods and potentially
smooth out critical variations, the daily index preserves the day-to-day variations in moisture availability.
This is crucial for understanding drought onset, evolution and dissipation, as well as for predicting their
impact on crop yields, water supply, and other critical resources. As climate simulations evolves, daily
drought indices will undoubtedly play a key role in ensuring that the same models are able to meet the
challenges posed by a rapidly changing climate.”.
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