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1. SUPPLEMENTARY TABLE S1
Historical records and storms
	Article title / DOI
	Identified gap
	Recommendation

	Estimating Probable Maximum Precipitation for the Continental United States / 10.1016/j.ejrh.2026.103122
	The length and completeness of historical records may limit the characterization of precipitation extremes used in PMP estimation (p. 1), because multifractal parameters are sensitive both to record length and to the extreme events included in the record (p. 7). In regions affected by hurricanes enhanced by orographic intensification, even a 75-year record may be insufficient to stabilize these parameters (p. 10).
	Maintain continuous precipitation measurements (p. 10), use high-resolution estimates in areas affected by orographic enhancement (pp. 10–11), and apply downscaling in complex terrain, where precipitation can vary substantially over short distances (p. 11).

	A Generalised Technique for the Estimation of Probable Maximum Precipitation in India / 10.1016/0022-1694(85)90112-X
	The database of severe storms was limited because notable events are scarce even over large regions (p. 4), and only three major storms predominated in the Indian rainfall records (p. 5). Atmospheric data were also limited, as the extreme dew-point map was provisional and based on approximately 25 stations (p. 6), while some coastal records showed low values because of their short record lengths (p. 7). In addition, storm transposition involved a substantial subjective component (p. 3).
	Develop a more comprehensive database of severe storms (p. 4), conduct computer-based searches for additional events (p. 4), and reexamine precipitation and dew-point temperature records (p. 11). Reassessment of maximization factors can only be presented as a derived recommendation, rather than as an explicit recommendation of the authors.

	A Methodology to Estimate Probable Maximum Precipitation (PMP) under Climate Change Using a Numerical Weather Model / 10.1016/j.jhydrol.2024.132659
	The methodology was demonstrated using a single historical atmospheric-river event, which is insufficient to produce a robust and reliable PMP estimate or to assess its sensitivity to the characteristics of different storms (pp. 2, 8, and 16). Its applicability to other mechanisms, such as mesoscale convective systems and tropical cyclones, has not yet been demonstrated (p. 15). Uncertainties also remain regarding spatial resolution, selection of PGW variables, GCMs, reanalyses, physical parameterizations, and SSP scenarios (pp. 7 and 13–15).
	Apply the method to a larger number of historical events to quantify sensitivity to storm characteristics and PMP uncertainty (pp. 8 and 16); test its application to other meteorological mechanisms and regions (p. 15); use higher spatial resolution in complex terrain (pp. 13–14); evaluate additional climate variables, including wind and pressure (pp. 14–15); and perform ensembles and sensitivity analyses to quantify uncertainties associated with GCMs, reanalyses, physical parameterizations, and SSP scenarios (p. 15).

	Assessing the Maximization Potential for Historical Floods by Spatio-Temporal Simulation of Precipitation / 10.1080/02626667.2026.2636662
	The study used only 20 years of observations and 18 major flood events and was applied exclusively to the Mulde River basin (p. 3). To consider simulated maxima as equivalents of PMP and PMF, stationarity was assumed at both temporal and spatial scales (p. 12). The short dew-point record may have produced excessively high maximization factors, and the results were sensitive to the number and representativeness of the historical events used (p. 14). The approach also simplified storm movement, changes in moisture flux, antecedent conditions, and the hydrological representation of the spatial variability of rainfall (pp. 13–14).
	Apply the method to other watersheds to test its generality; use rare and representative events from nearby watersheds when local records are insufficient; improve and vary antecedent conditions; use grid-based hydrological models; and test more advanced atmospheric models and simulation approaches (p. 14). Larger ensembles are also recommended to quantify PMP and PMF uncertainty and support hydrological design decisions (p. 14).

	Revised Estimates of One-Day Probable Maximum Precipitation (PMP) for India / 10.1017/S1350482799001280
	The estimates were constrained by an incomplete storm catalog, particularly in the Western Ghats and north-central India, where dynamic effects were not adequately sampled (p. 6). The procedure considered moisture maximization only, without incorporating inflow wind speed (pp. 3 and 6), and storm transposition depended on potentially invalid assumptions concerning boundary conditions, topography, and preservation of storm dynamic structure (p. 2). Low rain-gauge network density could prevent storm centers from being recorded (p. 2), while the 160 × 160 km maps represented PMP in a generalized manner (p. 4). Streamflow records were also insufficient for direct PMF estimation (p. 6).
	Analyze additional storms and refine the estimates (p. 7), examine historical flood records to obtain more direct PMF estimates, and consider the effects of land-use changes (pp. 6–7). The authors also recommend urgently assessing the implications of revised PMP values for dam safety, adopting appropriate protective measures, and planning potential modifications to existing structures (pp. 6–7).

	Updating the Estimation of 1-Day Probable Maximum Precipitation in South Africa / 10.1016/j.ejrh.2020.100736
	Limited availability of subdaily records prevented reliable and accurate estimation of subdaily PMP (p. 11), whereas temperature and relative-humidity data were restricted to 1950–2000, preventing direct maximization of several significant events occurring outside this period (pp. 3 and 5). Insufficient temperature, relative-humidity, and dew-point information associated with long-duration events also prevented estimation of multiday PMP (p. 11). In addition, the precipitation database could not be fully updated because of financial constraints and restricted data access (pp. 3 and 11).
	Develop PMP estimates for subdaily and multiday durations (p. 11); investigate relationships between 1-day PMP and design precipitation at high return periods to derive multiday values and assess exceedance probability (p. 11); establish a scientific rather than arbitrary basis for potential limits on moisture-maximization factors (p. 11); and maintain a continuously updated hydrometeorological database, revising PMP after the occurrence of new extreme events (pp. 1 and 11).


Atmospheric parameters and physical processes
	Article title / DOI
	Identified gap
	Recommendation

	Dynamic and Thermodynamic Drivers of Extreme Precipitation under Nonstationarity: Implications for Probable Maximum Precipitation across North America / 10.1007/s11069-025-07886-w
	Conventional PMP methodologies frequently consider moisture availability in isolation and assume a linear relationship between precipitable water and precipitation, without adequately representing interactions among moisture, atmospheric instability, and moisture convergence (p. 2). Limits on the maximization factor are largely based on expert judgment, without sufficient empirical validation (pp. 2–3), and uniform maximization does not represent the spatial, seasonal, and meteorological diversity of extreme events (p. 26). In addition, ERA5 smooths localized extremes and small-scale processes, and approximately 29% of the observed events were not clearly associated with the four variables analyzed (pp. 23–25 and 27).
	Jointly incorporate PW, CAPE, VIMD, vertical velocity, and other atmospheric factors into PMP methodologies (pp. 1 and 26), adapting maximization according to storm type, season, and region (p. 26). The authors also recommend using convection-permitting models, ensembles, and high-resolution frameworks, examining multiday events, and assessing how climate change alters the dynamics of extreme precipitation (p. 27).

	Adequacy of Using Surface Humidity to Estimate Atmospheric Moisture Availability for Probable Maximum Precipitation / 10.1029/2005WR004469
	The use of surface dew point combined with a pseudoadiabatic profile did not adequately represent moisture throughout the atmospheric column, overestimating maximum precipitable water by approximately 27%–35% during the warm season (p. 5) and overestimating precipitable water during extreme storms (pp. 7–8). Storms exhibited high surface humidity but drier upper levels than assumed by the pseudoadiabatic profile (p. 10), and few occurred under maximum atmospheric-moisture conditions (pp. 10–11). For some events, maximization factors would exceed physically possible saturation for the observed profile (pp. 12–13), resulting in an average PMP overestimation of approximately 6.9% for Chicago (pp. 14–15).
	Broadly reassess relationships between surface humidity and precipitable water, define appropriate climatic regions, regionally test the pseudoadiabatic assumption, and develop empirical formulas where necessary (p. 15). The authors also recommend investigating the validity of the moisture-maximization concept and its effects on storm dynamics and spatial distribution, combining meteorological and statistical methods to improve extreme-precipitation estimation (p. 15).

	An Update to Probable Maximum Precipitation Accounting for More than Moisture Availability Alone: A Case Study of Nepal / 10.1175/JHM-D-24-0152.1
	The conventional moisture-maximization approach treats precipitable water as the sole limiting variable for extreme precipitation, incompletely representing the combined influence of atmospheric instability, wind, orographic processes, and other dynamic mechanisms (p. 3). Although the proposed multifactor method incorporates PW, CAPE, temperature, and wind, it combines the variables linearly and assumes independence, without explicitly considering covariance or nonlinear interactions (pp. 4 and 14). In addition, the results relied exclusively on ERA5, whose ability to represent CAPE, meridional wind, and other variables used in the analysis still requires validation against ground observations (p. 14).
	Incorporate multiple thermodynamic and dynamic variables into PMP maximization, reassess and refine relationships among these variables, including potential nonlinear dependencies, and validate the results against ground observations (p. 14). Applications in other regions should recalculate locally dominant variables and their weights, compare the method with conventional and numerical approaches, and incorporate synoptic systems, teleconnections, and future changes in processes such as vapor transport and moisture-flux convergence (p. 15).

	Probable maximum precipitation analysis of high rainfall regions in India / 10.1016/j.gsd.2022.100893
	The study exclusively employed the Hershfield statistical method, based only on precipitation records, without directly representing temperature, humidity, wind, or storm physical processes (pp. 4 and 6). Although a decreasing trend in Uttarakhand was confirmed by the Mann–Kendall test (p = 0.04), the trend was removed and subsequently disregarded in the PMP calculation (pp. 2 and 6). Estimates were aggregated over extensive regions, including Assam and Meghalaya as a single unit, and were considered validated only because they exceeded observed precipitation during La Niña years (pp. 3–6). No uncertainty intervals, sensitivity analysis of the K factor, or independent validation were presented.
	Conduct correlation analysis to confirm whether long-term precipitation behavior is genuinely similar among the three regions (p. 6). The article also recommends using the estimated values as parameters for design and water-resources management (pp. 1 and 6), although such application should consider the methodological limitations identified.

	A Novel Method to Estimate the Maximization Ratio of the Probable Maximum Precipitation Using Regional Climate Model Output / 10.1002/2016WR018603
	Traditionally imposed upper limits on the moisture-maximization factor lack a robust scientific basis and appear to depend on location, time, and climatic conditions (pp. 1 and 3). The method was tested only in three Quebec watersheds using a single regional climate model, CRCM, although eight simulations driven by different GCMs and initial conditions were considered (pp. 4–6 and 16). Estimates remained dependent on model biases and structure, the short 30-year record, the assumed linear relationship between precipitable water and precipitation, and the selection of only surface temperature and CAPE to represent storm conditions (pp. 5–9 and 14–17).
	Use multiple simulations and models to represent PMP uncertainty (p. 16), employ a time-varying W 100w hen trends are present, and use seasonal definitions independent of fixed calendar dates in climate-change studies (pp. 9–10). The approach should also be applied to future projections to assess whether traditionally proposed limits would change under future climate conditions, although the method itself was developed to eliminate the need to impose such limits (p. 17).

	Historical and Probabilistic Estimation of Frequency Factors for the Daily Probable Maximum Precipitation in Minas Gerais, Brazil / 10.1590/2318-0331.312620250157
	Synthetic series were generated using first-order Markov chains and monthly distributions with fixed parameters, limiting the representation of nonstationarity, persistent trends, structural changes, and regime shifts associated with climate variability and change (pp. 11 and 16). This limitation is relevant because 14% of the series were classified as nonstationary and 19% exhibited significant monotonic trends, although all were retained in the analyses (p. 11). In addition, only 15 stations represented the semiarid climate, reducing the robustness of inferences and envelope curves for this region (pp. 8, 13, and 16).
	Develop or adopt stochastic models with time-varying parameters and structures capable of representing trends and regime changes (p. 16), conduct specific studies in the Brazilian semiarid region to confirm the observed patterns (pp. 8 and 13), periodically update the estimates and precipitation database (p. 10), and develop PMP tools tailored to different climatic regions (p. 16).


Uncertainty, subjectivity, and methodological choice
	Article title / DOI
	Identified gap
	Recommendation

	A Framework for Evaluating Uncertainty From Multiple Sources in Probable Maximum Precipitation Estimation by the Hershfield Method Using Imprecise Probability / 10.1029/2024WR038052
	The imprecise-probability framework was applied specifically to 24 variants of the Hershfield method and demonstrated in only three watersheds: Mahanadi, Godavari, and Brazos (pp. 1–5 and 18). The analysis incorporated four sources of uncertainty: statistical sampling effects, definition of zones, selection of information for the envelope-curve space, and curve construction (pp. 3 and 18). Uncertainties related to precipitation-product type and resolution, regionalization methods, predictor selection, and climatic conditions remained outside the quantification (p. 19). In addition, gridded data used for the Indian basins were derived from interpolation and smoothing of limited observations, potentially underestimating extremes (p. 19).
	Apply the framework in other regions of the world and expand it by incorporating additional sources of uncertainty, including station, satellite, reanalysis, and merged products, different resolutions, regionalization methods, predictors, and climatic conditions (p. 19). The authors also recommend expanding storm catalogs using observational products, reconstructions of historical events, and paleoclimatic proxies (p. 18), subdividing large areas into climatically meaningful zones, selecting stations with statistically reliable records, and using composite envelope curves (pp. 18–19).

	Uncertainty Analysis for Probable Maximum Precipitation Estimates / 10.1016/j.jhydrol.2014.12.033
	Meteorological PMP estimation depends on several stages requiring subjective professional judgment, and the bounds and shapes of the likelihood functions used to represent uncertainty were defined on the basis of the authors’ experience and may vary among analysts (pp. 1–2, 9, and 14). The methodology was applied only to the La Joie basin and considered five uncertainty sources treated as independent and multiplicative, without fully incorporating uncertainties associated with storm duration, historical data, climate change, and the hydrological model (pp. 5, 9, and 12–14).
	Always represent PMP as a range of values rather than as a single estimate (pp. 1–2), and propagate this range into PMF to assess its effect on discharges, flood volumes, spillway capacity, and dam safety (pp. 12–13). The authors also recommend representing multiple hydrometeorological variables and watershed-model parameters using probability distributions and applying sampling procedures to estimate uncertainty in the final output (p. 14).

	Analysis of Uncertainty and Non-Stationarity in Probable Maximum Precipitation in Brazos River Basin / 10.1016/j.jhydrol.2020.125526
	Method selection and nonstationarity produced substantial differences in PMP estimates for the Brazos River basin, accounting for 53.5% and 31.4%, respectively, of quantified uncertainty for the 24-hour duration, while topography accounted for 15.1% (pp. 8–9). Between 1940–1976 and 1977–2013, mean record precipitation increased by 19.5 mm and mean PMP increased by 22.31 mm, although some stations showed decreases (pp. 7–8). The analysis relied exclusively on historical data, was restricted to the Brazos basin, and did not incorporate future climate models or scenarios; the authors themselves acknowledge that site-specific results may not be transferable to other regions (p. 9).
	Use ensembles of PMP values produced by different methods rather than relying on a single value or procedure (pp. 2, 5, and 9), continuously incorporate the most recent precipitation records, and account for nonstationarity when updating PMP, thereby avoiding the use of outdated data that could provide inadequate information for dam design and service-life assessment (pp. 8–9).

	On the Probable Maximum Precipitation Method
	Use of Hershfield’s regional maximum factor produced excessive PMP overestimation in Dobrogea because the value of K max= 10,32, strongly influenced by a single extreme series, was transferred to all stations (pp. 5–6). Estimates were sensitive to outlier treatment, whose removal reduced K max to 3.96 and K avg from 4.38 to 2.64, but the excluded values were not meteorologically validated (pp. 4–6). In addition, the study used only ten stations with record lengths of 21–41 years, and significant trends identified at Cernavodă and Sulina were not incorporated into the PMP calculation (pp. 3–4).
	Use the mean of the individual factors as an alternative to the regional maximum factor when the latter produces excessive overestimation and, for series containing outliers, evaluate mean factors calculated from the treated series (pp. 6–8). However, the authors acknowledge that further investigation is required to confirm the validity of the approach in the Dobrogea region (p. 8).

	Re-inventing Bethlahmy Method for Estimating Probable Maximum Precipitation / 10.1016/j.jhydrol.2023.130344
	The Bethlahmy variant was developed as a nonparametric statistical approach based exclusively on annual maximum precipitation series, sample size, the largest observed event, and the median, without directly representing the physical mechanisms of storms (pp. 2–6). Despite its global application to 37,872 stations, comparison with physically based estimates was limited to five locations, and error could not be quantified using real data because the true PMP is unknown (pp. 11–12). The formulation also uses only local information, produces daily point PMP, and, in its current form, does not incorporate trends or climatic changes, potentially underestimating PMP under warmer conditions (pp. 11 and 17).
	Extend the variant to incorporate regional information and allow application in ungauged areas (pp. 11 and 17), explore its use in the analysis of other hydrometeorological and hydrological extremes, and investigate how changes in the temporal pattern of PMP affect PMF in different regions of the world (p. 17).

	A New Spectral Risk-Based Approach for Estimating Probable Maximum Precipitation / 10.1007/s40996-025-01959-3
	The spectral method was evaluated in only two regions and eight stations, representing an arid climate in Iran and a humid subtropical climate in Texas (pp. 2–3 and 13–15). Estimation of Km, the return period, and the inflection point depends on the selected probability distribution and representation of its upper tail, which remains difficult to estimate from records of only 33–67 years (pp. 9–12 and 19). The authors acknowledge that this dependence may propagate model uncertainty (p. 19). In addition, the breakpoint and CV-based adjustment coefficient have statistical and risk interpretations but still lack independent physical and hydrometeorological validation.
	Improve the coefficient used to represent random uncertainties through more advanced techniques and further investigation (p. 19), carefully assess distribution-tail behavior, and use GCMs or other modeling techniques to explicitly incorporate trends and future precipitation changes before applying the spectral method (p. 12). The domain of Km values may also be used in flood-forecasting studies, data assimilation, and sensitivity and uncertainty analyses (p. 19).


Spatial data, regionalization, and validation
	Article title / DOI
	Identified gap
	Recommendation

	Can Satellite Precipitation Products Estimate Probable Maximum Precipitation: A Comparative Investigation with Gauge Data in the Dadu River Basin / 10.3390/rs10010041
	Satellite-based PMP estimation remained dependent on the quality, temporal coverage, and resolution of the products used. The 0.25° resolution was considered too coarse to represent extreme precipitation over the mountainous terrain of the basin (p. 4), while the sparse network of only seven stations reduced the reliability of CGDPA as a reference, particularly in the upstream region (pp. 3 and 15). CMORPH and 3B42V7 showed reasonable performance, but PERSIANN-CDR overestimated upstream extremes and underestimated downstream extremes and was considered unsuitable for PMP estimation in the basin (pp. 8, 12, and 14). In addition, the best-performing products contained only 16 years of data, and meeting the minimum record-length criterion did not guarantee a true PMP estimate (p. 4).
	Regionally evaluate the statistical performance of each satellite product, particularly its ability to reproduce extremes, before using it for PMP estimation (p. 16). Products with relative bias within approximately ±15%, correlation above 0.78, and a probability distribution comparable with the reference may be considered alternative data sources (p. 16). The authors also recommend using products with higher spatial and temporal resolution, such as the new-generation GPM products, progressively extending the records, and incorporating precipitation phase and snowmelt into PMP–PMF modeling (pp. 12 and 16).

	PMP and PMF Estimations in Sparsely-Gauged Andean Basins and Climate Change Projections / 10.1080/02626667.2013.877588
	Spatial estimation of PMP and PMF in the Puclaro basin was limited by low monitoring density, approximately 933 km² per station, corresponding to coverage 3.7 times poorer than the recommended standard, by the concentration of observations in valleys, and by the absence of snow stations at higher elevations, preventing adequate validation of interpolation and solid precipitation (p. 5). The PRECIS-DGF model overestimated precipitation in high-elevation regions (p. 14), extensive and spatially distributed wind records were unavailable for wind maximization (pp. 7 and 14), and atmospheric humidity was estimated from daily data rather than 12-hour persisting dew point (p. 7). In addition, hydrometeorological projections relied only on ECHAM5, and bias-correction relationships established for the historical period may not remain valid under future climate conditions (pp. 8 and 15).
	Improve the spatial representation of meteorological variables by expanding and enhancing the monitoring network, including snow stations and radar, and validating additional regional climate models and reanalyses (p. 15). The authors also recommend applying more complete hydrological models that spatially represent meteorological data and snowmelt processes (p. 15), incorporating climate projections into PMP and PMF determination to improve dam-design safety (p. 14), and formally considering uncertainty ranges in decisions concerning major hydraulic infrastructure (pp. 15–16).

	Probable Maximum Precipitation Estimation and Its Spatio-Temporal Analysis / 10.54302/mausam.v762.6279
	The estimation was based exclusively on a modified Hershfield statistical method and precipitation records from 1901–2013, without incorporating atmospheric variables, hydrometeorological methods, or a nonstationarity analysis (pp. 3–5). Regional envelope curves were fitted using polynomial functions, but their equations, diagnostics, and uncertainties were not presented; moreover, points above the curves were treated using their individual factors without sensitivity analysis (p. 5). Regional representation was also uneven, as Marathwada contained only four stations compared with 30, 85, and 54 in the other subdivisions (p. 5). Only point PMP values were calculated, and validation consisted mainly of verifying that the estimates enveloped the largest events observed over the 113-year period (pp. 4–8).
	Obtain additional observational data to support robust conclusions for Marathwada (p. 8), strengthen preparedness in regions with high PMP and high variability, particularly Konkan and Goa (pp. 1 and 8), and overlay PMP maps with land-use, soil, topographic, and demographic information to improve vulnerability assessment and mitigation planning (p. 9).

	Variation and Attribution of Probable Maximum Precipitation of China Using a High-Resolution Dataset in a Changing Climate / 10.5194/hess-28-1873-2024
	Previous assessments of PMP under climate change focused mainly on static comparisons between historical and future periods, while the gradual evolution of PMP and contributions from different sources of change remained poorly investigated (p. 2). Although the article produced a national PMP dataset at 1-km resolution, precipitation was interpolated using machine learning from originally coarser data, records after 2014 were excluded because of unrealistic values, and the station network remained spatially uneven (p. 4). Comparisons among station, satellite, and gridded data also required interpolation and combined different resolutions, periods, and algorithms, introducing additional biases (pp. 4–5). In the projections, the mismatch between the 1-km historical resolution and the approximately 1° GCM resolution hindered regional comparison between past and future conditions, and bias correction could not be applied to the models (pp. 6 and 18). In addition, the statistical decomposition of PMP into intensity and variability did not fully explain the underlying atmospheric physical processes (p. 16).
	Use multisource meteorological data, including remote sensing and reanalyses, to estimate PMP using meteorological methods and independently verify the statistical results (p. 18). The authors also recommend conducting coupled regional simulations using weather models such as WRF and data assimilation, using high-resolution climate models such as HighResMIP, and expanding efforts to constrain intermodel uncertainty (p. 18). Physical mechanisms, scale differences, and observational and modeling uncertainties should continue to be investigated as observing systems and Earth-system models advance (p. 18).


Climate change and nonstationarity
	Article title / DOI
	Identified gap
	Recommendation

	The Impact of Climate Change on Operational Probable Maximum Precipitation Estimates / 10.1029/2022WR032247
	Operational PMP estimates remain based on the assumption of a stationary climate and on factors and manuals that are infrequently updated, potentially becoming outdated by several decades and containing undocumented data or procedures (pp. 2, 6, 12–13, and 16). The study represented climate change primarily through increases in persisting dew point, precipitable water, and the MAF, without quantifying potential changes in precipitation efficiency, moisture fluxes, and the dynamic component of storms, which could produce additional PMP increases (pp. 5 and 14–16). Projections also depended on coarse-resolution climate models without bias correction, and the historical analysis relied on only 30 stations with sufficiently complete records (pp. 7, 9, and 13).
	Regularly update PMP methods, manuals, storm databases, and operational factors, facilitating assimilation of recent data and ensuring reproducibility of results (pp. 16–17). The authors also recommend incorporating modern climate data into traditional methods through hybrid approaches, continuously reassessing moisture-maximization assumptions, and considering projected PMP increases in safety assessments of existing dams and in the design of new structures (pp. 16–17).

	A Nonstationary Probabilistic Approach for Probable Maximum Precipitation Estimation Based on Global Climate Model Large Ensembles / 10.1175/JHM-D-25-0098.1
	Conventional PMP methods treat extreme precipitation as a fixed upper bound and do not explicitly provide annual exceedance probability, uncertainty intervals, or evolution of the value across different climatic periods (pp. 4–5). Although the proposed approach represents nonstationarity through time-dependent GEV parameters, it was applied only to the Upper Red River Basin, used only CESM2 under SSP3-7.0, and assumed a fixed relationship between local- and large-scale precipitation, which may change under future climate conditions (pp. 33–35). Resolution and accuracy also depended on only 20 years of AORC–ERA5 data, while simplifications in the spatiotemporal storm structure produced overestimation at 72- and 120-hour durations (pp. 20 and 35–36). In addition, time used as a covariate did not physically explain changes in extremes (p. 33).
	Estimate PMP for specific areas, durations, AEPs, and climatic periods using large climate ensembles, stochastic simulation, and uncertainty intervals (pp. 31 and 39–40). The authors also recommend comparing additional emission scenarios (p. 35), using higher-quality radar reanalyses (p. 36), improving temporal dependence using ARIMA or artificial intelligence (p. 36), developing hierarchical GEV models (pp. 37–38), incorporating land-use and reservoir-operation changes into PMF estimation (p. 38), and producing higher-resolution precipitation fields for small watersheds (p. 40).

	Estimation of Probable Maximum Precipitation in Hong Kong under Future Changing Climate Based on Statistical Downscaling / 10.1016/j.uclim.2024.101988
	Future PMP estimates for Hong Kong depend on downscaling functions developed from historical relationships and applied under the assumption that these relationships will remain valid under the 2071–2099 climate, a condition that the authors acknowledge is unknown (pp. 12–13). In addition, GCMs did not directly provide dew-point temperature, which was calculated from daily temperature and relative humidity, and they may not preserve the joint occurrence of extreme precipitation and dew point. This potential independence affects Ws Rm and may bias 24-hour PMP estimates (p. 13). The 100-year return-period dew point was estimated from only 29 years of data, independent validation of the downscaling covered only 2011–2014, and projections showed substantial spread among models and scenarios (pp. 6, 9, and 13–14).
	Further assess the performance and uncertainties of GCMs at local and regional scales, particularly their ability to represent the mechanisms controlling extreme precipitation in Hong Kong (p. 12). The authors also recommend investigating uncertainties associated with other sources, particularly the downscaling method, in addition to intermodel climate uncertainty (p. 14), and improving understanding of the physical mechanisms responsible for the high sensitivity of extreme precipitation to dew point (p. 12).

	A Methodological Framework to Assess PMP and PMF in Snow-Dominated Watersheds under Changing Climate Conditions / 10.1016/j.jhydrol.2018.04.047
	The uncertainty analysis considered seven climate experiments generated using a single CRCM version, allowing assessment of effects related to GCM structure, initial conditions, climate variability, and two emission scenarios. However, uncertainties associated with hydrological-model structure and calibration were not evaluated because only SWAT was used, nor were uncertainties associated with other regional climate models and downscaling approaches considered (pp. 4–5 and 9–10). Only one PMP method, based on moisture maximization, was employed, and its linear relationship does not fully represent storms sustained by convective processes (p. 12). Furthermore, results were calculated only for the 24-hour duration and were not developed for direct use in spillway design (p. 12).
	Conduct a more comprehensive uncertainty analysis of the climate–hydrological modeling chain and expand the number of climate scenarios so that the range and mean of future estimates better represent plausible PMF values (pp. 9–10). Projected changes should also be considered when assessing the future safety of hydraulic structures subject to the PMF criterion (p. 2).

	Model-Based Estimation of Long-Duration Design Precipitation for Basins with Large Storage Volumes of Reservoirs and Snowpacks / 10.1111/jfr3.12992
	The methodology depends on the selection of historical years and storms, the reanalyses used as initial and boundary conditions, and a single configuration of WRF parameterizations (pp. 3–4). Its application was limited to four water years and the drainage areas of Bonneville and Libby dams, while the results showed that the year with the greatest observed precipitation was not necessarily the year with the greatest maximization potential (p. 16). Exceedance probabilities were also extremely sensitive to tail extrapolation: at Libby, a difference of only 5 mm in accumulated precipitation changed the return period by approximately 8.8 million years (p. 17). In addition, the study did not perform the snow and runoff modeling required to determine the design flood and did not explicitly assess the results under climate-change scenarios (p. 18).
	Jointly use design-precipitation sequences and associated atmospheric and surface fields of temperature, humidity, wind, and radiation to force physically based snow and hydrological models and estimate the design flood (p. 18). The authors also recommend evaluating estimated precipitation under climate change by relating the moisture increase produced by the RHP method to increases in air and sea-surface temperatures, particularly given the long service life of dams (p. 18). The results should complement, rather than replace, other traditional sources and loading conditions used in dam design (p. 18).

	Historical Trend of Probable Maximum Precipitation in Utah and Associated Weather Types / 10.1002/joc.7503
	Utah PMP exhibited statistically significant historical trends between 1981 and 2018, identified using the Mann–Kendall test and quantified with the Theil–Sen slope. However, the direction and magnitude of the trends varied according to duration, storm type, and dataset: frontal events showed increasing 24-hour PMP, whereas monsoonal events showed decreases or no trend; for 3-hour duration, both types showed increases in the observational dataset (pp. 6–11).
	Identification of PMP nonstationarity depends on meteorological mechanism, duration, and data resolution. Coarse datasets underestimated PMP values by more than 50% but produced apparently stronger trends, whereas high-resolution data generated larger PMP values and weaker trends (pp. 11–13). In addition, expansion of the monitoring network after 2005 coincided with an increase in 3-hour PMP, making it difficult to distinguish genuine climatic changes from changes in the observational network structure (p. 13).

	Development of a Methodology to Evaluate Probable Maximum Precipitation under Changing Climate Conditions: Application to Southern Quebec, Canada / 10.1016/j.jhydrol.2014.10.053
	The previous moisture-maximization methodology used a stationary frequency analysis to determine 100-year return-period precipitable water, without considering possible trends in atmospheric moisture associated with climate change (p. 3). Although the article introduced nonstationary distributions, the application relied on only three CRCM simulations driven by only two GCMs and a single emission scenario, an ensemble insufficient to adequately characterize climate uncertainty (p. 3). The 45-km resolution produced PMP values lower than observation-based estimates, preventing simulated values from directly replacing operational values (pp. 10 and 14). In addition, the choice of distribution altered some PMP estimates by as much as 19.5%, and increasing the number of parameters occasionally produced instability in estimation of W 100 (pp. 11–12 and 14).
	Incorporate nonstationarity in precipitation and precipitable water into PMP estimation (p. 14), use ensembles with different global and regional models and boundary conditions to represent climate uncertainty (pp. 10 and 14), and apply simulated trends as relative adjustment factors for operational PMP values derived from observations (pp. 3 and 10). For local absolute values, month- and basin-specific distributions are recommended; for long-term regional analyses, a general distribution may be used while considering more than one distribution to represent statistical uncertainty (pp. 12 and 14).

	Probable Maximum Precipitation in a Warming Climate over North America in CanRCM4 and CRCM5 / 10.1007/s10584-019-02591-7
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