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KEYWORDS: ABSTRACT: Despite floods causing significant loss of life and property, datasets to characterize
Hydrologic cycle; flooding events in developing countries such as India are not widely available, hampered by limited
Flood events; hydrometric records. Current flood databases are limited to continental river basins, case studies,
Streamflow; and government reports, which do not represent the diversity of flooding in terms of climate, basin
Hydrology; morphometry, and triggering mechanisms. This first-of-its-kind flood event database called Indian
Hydrometeorology; ~ Observational Flood Events Database (INDOFLOODS) is developed using a unique approach of com-
Databases bining long-term station discharge observations with official flooding thresholds for warning and

danger water level. Flooding information include start and end time, peak flood level and discharge
and its date of occurrence, flood volume, event duration, time to peak, and recession time. Along with
metadata such as upstream catchment area, coordinates, shapefiles, and river and tributary names,
the database is augmented with a large number of geomorphological, climatological, event-scale
precipitation, land-cover, soil, lithology, and anthropogenic characteristics derived at the catchment
scale. Preliminary data analysis based on envelope curves shows that the magnitude of extreme floods
in India is higher than that reported in the United States. While every dataset has limitations, this
collation of flooding events with a plethora of causative hydrogeomorphic factors in a standardized
format will be a major asset for the community and serve as an example for how inconsistent data
records in developing countries can be turned into useful flood event databases for data-driven stud-
ies. This large sample database is expected to cater to a wide range of applications advancing flood
research and management, such as trend analysis, hazard and severity assessment, calibration and
validation of hydrological and hydraulic models, and developing new metrics for impact assessment.

SIGNIFICANCE STATEMENT: Indian Observational Flood Events Database (INDOFLOODS) is the
first comprehensive flood event database for India and represents a significant advancement in flood
research and management. By integrating long-term flood event data with extensive catchment char-
acteristics, it provides a standardized dataset crucial for broad applications in hydrometeorology. The
preliminary observations reveal the severity of Indian floods compared to that in the United States,
highlighting the need for targeted flood mitigation strategies. INDOFLOODS not only enhances our
understanding of flood dynamics in diverse climatic and geographical settings but also exemplifies
how systematic data collation can transform fragmented records into a valuable resource for scientific
and practical applications, supporting better flood preparedness and response strategies.
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1. Introduction

The frequency of riverine floods and their resulting destruction to the economy continues to
rise across the world (Kuntla 2021; Newman and Noy 2023). For instance, in India alone,
113 943 human casualties were reported, and 53 billion U.S. dollars of damage was caused
to crops, houses, and public utilities by floods between 1953 and 2017 [Central Water
Commission (CWC) 2022]. Besides, the flood risk is expected to increase in the country in the
near future due to a warming climate, environmental degradation, and urban sprawl. Hence,
much more attention is required to mitigate its adverse effects by advancing our knowledge of
flood characteristics and drivers. However, a major limitation hindering comprehensive flood
modeling and characterization studies in India is the unavailability of a holistic database
describing the physical characteristics of past flood events, such as flood level, discharge,
and duration, as well as factors influencing it.

Gourley et al. (2013) developed a unified event-based flood database for flash floods
across the United States, which has found wide usage in the hydrometeorology commu-
nity. It consists of 98 668 events that exceeded action stages that correspond to bank full
conditions as defined by the NWS (2019) at 2948 gauge locations. Nielsen et al. (2015)
used this database to analyze the meteorological and climatological characteristics as-
sociated with TORFF events (tornadoes and flash floods together) over the United States.
Smith and Smith (2015) used the dataset to identify the flashiest watersheds in the United
States based on the frequency of floods with discharge peaks of more than 1 m? s km™.
Saharia et al. (2017a) used it to develop flashiness as an index and identify the flash
flood-prone areas, and Kumar et al. (2024) studied the flash flood recovery in the United
States. Many such efforts exist to develop flood event databases useful in computational
hydrology in the United States (Huang et al. 2021; Shen et al. 2017) and Europe (Gaume
et al. 2009). However, such large-sample observed flood event databases are rare in the
public domain from underdeveloped or developing countries like India. At the same time,
global databases and inventories like the Emergency Disasters Database (EM-DAT), the
Dartmouth Flood Observatory (DFO), and the International Flood Network (IFNET) are
primarily based on surveys or reports and focus heavily on the impacts of events. As a
result, they tend to document only major floods that have significant impacts. Moreover,
they often lack consistent information on key physical characteristics of floods, such as
flood levels, time to peak, discharge, and duration. Consequently, this limitation restricts
their utility in computational hydrology and prevents them from capturing the full spec-
trum of flood events, including variations in geographical location, flood type, trigger-
ing mechanisms, and catchment hydrogeomorphology. Similarly, Saharia et al. (2021a)
compiled a list of past flood events in the country from printed publications of the Indian
Meteorological Department (IMD). However, this dataset does not incorporate hydrogeo-
morphic characteristics and contains no information regarding the associated physical
flood characteristics, making it less useful for computational hydrology and subiject to
many limitations as global databases.
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Large-sample studies have emerged as the fourth paradigm of hydrology, where data-driven
methods are being used to discover new and robust conclusions on processes and relation-
ships hindered by conventional catchment or region-specific studies (Addor et al. 2020;
Peters-Lidard et al. 2017). However, due to the lack of large-sample event-based flood obser-
vational data, most hydrological studies across the globe, including India, use alternative
approaches to identify and characterize floods or restrict to catchment-specific studies. The
most common practice in flood characterization studies is to take annual peak discharge as
the indicator of floods (Bloschl et al. 2017; Do et al. 2020; Jain et al. 2017; Jena et al. 2014).
However, based on this approach, all the values accounted as floods may not be flooding,
and it may miss actual flood events. For example, in flood-rich years, only one of the largest
observed values in the time series values along the year is considered a flood, leaving the
remaining actual floods. Also, a small river flow will be selected as a flood in flood-poor
years, but it is not. Moreover, at all the gauge stations, floods may not occur. However, the
abovementioned method does not consider this point and returns flood data (their annual
peak discharge) at all the locations. The other most common approaches are floods identified
based on indices, peak over thresholds, streamflow return periods, and simulation results,
which are limited in their own ways. This study develops the flood database based on the
operational definition of floods, which makes the conclusions directly applicable to field
hydrologists.

Hence, considering operational applications in mind, a methodology based on field
threshold definitions of floods has been employed in this study to develop a comprehen-
sive event-based flood database called the Indian Observational Flood Events Database
(INDOFLOODS), which catalogs the physical characteristics of observed flood events such
as flood duration, volume, and peak water level. Additionally, the database provides general
metadata, event-scale precipitation, multiple catchment characteristics, and shapefiles of
the upstream catchment boundaries in an analysis-ready format for broader usage.

2. Data sources

The event-based flood database is developed using data from three primary sources. Extensive
preprocessing was undertaken to standardize these datasets before compilation. The meta-
data, including general information about gauge stations such as geographical coordinates,
station name, river and basin names, and upstream catchment area, was obtained from CWC
published reports. The CWC is responsible for collecting and compiling streamflow data on all
major rivers in the country. Observational discharge data and their corresponding level over the
gauge stations were sourced from the India Water Resources Information System (India-WRIS;
https://indiawris.gov.in/). India-WRIS provides data that mostly belong to the continental basins
in the peninsular region free of charge to the public, with restrictions on large downloads,
and requires extensive curation and cleaning before use. The data from transboundary ba-
sins, such as Ganga, Brahmaputra, and Indus, are provided only upon request. Last, official
flood thresholds, including warning and danger levels as defined by the CWC for each gauge
station, are extracted from the flood forecasting portal of the CWC. The thresholds are fixed
by the CWC in consultation with the state governments and local authorities based on their
experience, historical data, and ground surveys (NDMA, Government of India 2008).

After meticulously fetching and processing these datasets, we identified 214 gauge stations
where all the required data were available and where floods were observed based on flooding
thresholds. The locations of these gauge stations are plotted in Fig. 1, and the catchments of
these gauge stations cover all the primary climatic classes, landscapes, and topography in
the country. Moreover, it is the only database in the country with such a critical representa-
tiveness based on observed streamflow datasets.
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3. Data structure and processing
The database has four components:

a. Metadata. Metadata contains the general information of all the gauge stations of the data-
base. It includes a unique gauge ID assigned, the official CWC-provided corresponding flood-
ing thresholds, the geographical coordinates, and basin and river names on which the gauge
station lies, the start and end date of the corresponding gauge station streamflow records,
upstream catchment area, etc. The complete list of all the fields in the metadata file and their
detailed description is provided in Table S1 in the online supplemental material.

b. Flood events. The inset in Fig. 1 illustrates how the flood events are defined, and their
variables are derived from the time series stream water level data utilizing flooding thresh-
olds. Whenever the water level (stage) of the stream reaches or exceeds the “warning level,”
we consider it as the start date of a flood event. When the water drops below the same thresh-
old, that day is regarded as the end date of the respective event. Warning level is usually
above the normal water level of the stream course. It provides an early warning for prepared-
ness. The peak water level between the start and end date is the “peak flood level” for that
event. If the peak flood level is above the “danger level,” then the corresponding flood event
is classified as a “severe flood.” Otherwise, “flood.” On the other hand, the peak discharge
between the exact dates is the “peak discharge” of the flood event. Danger level depicts the
stage of the river, which, if crossed by flood water, will start causing damage to the nearby

Koppen Geiger Basins

Climate 1. Indus 7. Pennar
. 2. Ganga 8. East-flowing rivers

Equatorial 3. Brahmaputra (Pennar to Kanykumari)
Arid 4. Subernarekha, 9. Cauvery
Temperate  Brahmani, and Baitarni 10 West-flowing rivers
Snow 5. Mahanadi (Tapi t_o Kanyakumari)
Bolar 6. East-flowing rivers 11. Krishna

(Mahandi to Pennar) 12. Godavari

13. Tapi
%) 14. Narmada

\ &‘T ; 15. Mahi

A, SRR N S cei T 16. Sabarmati
‘vﬁ.!' pA 3= 17. West-flowing rivers
v (Kutch and Saurastra

5 : : .
{;\ including Luni)

A 0
Extreme flood
Highest level
Peak flood
e?eve??r\ Severe flood
Danger level

flood event flood event Flood

V

[ e gl Sl

Time to peak = Normal

Water level

Start o ! End of

@ Gauge Stations
— Major Rivers
Basins

Date

Fic. 1. The geographical location of the gauge stations where floods are observed and whose data
are available in the INDOFLOODS database. The base layer of the plot showcases the Képpen-Geiger
climate (Kottek et al. 2006), major river networks, and basins in the country. The inset in the lower-right
corner illustrates how floods are extracted from the time series of water level data.
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areas, human settlements, and infrastructure. Evacuation and relief measures are initiated
at this level (CWC, Ministry of Jal Shakti, Government of India 2020; GFCC, Government of
India. 2004). The number of days between and including the start and end date of the event
is considered “event duration.” While the time taken to reach the peak from the start date
is the “time to peak,” and the time taken to drop below the same threshold from the peak is
the “recession time.” At the same time, the total discharge during the event is provided as
“flood volume” in the database. All the variables embedded with each flood event in
the database are listed in Table 1. Following the above procedure, the database contains
8342 flood events, including 5525 floods and 2817 severe floods, observed over 214 gauge
stations over 62 years between 1959 and 2020 across the country.

A yellow bulletin is issued by the CWC when flood levels exceed the warning level but
remain below the danger level. At the same time, a red/orange bulletin is disseminated
during severe floods, i.e., when water crosses the danger level (CWC, Ministry of Jal Shakti,
Government of India 2020). All three bulletins are released to the concerned authorities for
necessary action and to the public on social media and the official dedicated websites of CWC
and the National Disaster Management Authority (NDMA).

¢. Catchment characteristics. The database aims to offer data on catchment variables up-
stream of the gauge station to extend the utility of the flood event data for a holistic, compre-
hensive characterization and various other applications. Catchment characteristics include
geomorphology (28 variables), climatology (19 variables), event-scale precipitation (10 vari-
ables), anthropogenic (7 variables), soil, lithology, land cover, and K6ppen—Geiger climate
variables. Table S2 tabulates all the catchment characteristics provided in the database.

d. Catchment shapefiles. To facilitate further analysis of the flood events, the shapefiles of
the upstream catchments are also provided. This will allow users to extend the influencing

TaeLe 1. Definition of flood event variables contributing to the database.

Variable Description

EventID It is the unique ID corresponding to the flood event in an extensible format such as
INDOFLOODS-gauge-118-10, where “"INDOFLOODS-gauge-118" is the gauge ID (from metadata)
of the gauge station where the respective flood event has been observed, and “10" is for the
serial number of the event at that station. This schema makes it flexible enough to incorporate
future events and connect them with metadata and other datasets.

Start date Start date of the flood event—when the flow exceeds the flooding threshold (warning level).
All dates conform to ISO 8601 (YYYY-MM-DD), the international standard for representing
dates and times.

End date End date of the flood event—when the flow dropped below the flooding thresholds
(warning level).

Peak flood level Peak flood level corresponding to that event.
Peak flood level date  The corresponding date of occurrence of the peak flood level.

Number of peak The number of times (days) the flow has touched the peak flood level in the same event.

flood level

Peak discharge The magnitude of the peak discharge corresponding to that event.

Peak discharge date The corresponding date of occurrence of the “peak discharge.”

Flood volume The total discharge of the flood event. It equals the sum of daily discharge over all the days
of a flood event.

Event duration The total number of days the flood lasted.

Time to peak The total number of days it took to reach the peak of flood level from start time.

Recession time The total number of days it took from the peak of flood level to end time.

Flood type Specifies whether the event is a flood or severe flood. If the peak flood level of the

corresponding event is above the danger level, it is a severe flood. Otherwise, flood.
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characteristics in the database with an ever-increasing variety of geospatial datasets. Each
shapefile is designated with its corresponding unique ID as per the metadata (GaugelD).
A consistent methodology has been employed to delineate catchment boundaries for every
gauge station. An algorithm has been developed to automate the process of shapefile gen-
eration for catchment boundaries, taking the geographical coordinates of gauge stations as
pour points/outlets for the respective catchments. This task is complicated since the preci-
sion of the supplied geographic coordinates of the gauge stations is inaccurate but crucial.
For instance, if the coordinates of a particular station do not fall on a river network, the
generated catchment based on the Flow Direction Map (FDR) would be incorrect. Hence, we
have utilized the source catchment area (from CWC documents; provided in the metadata of
INDOFLOODS) and raster upstream catchment area of HydroSHEDS (Lehner et al. 2008) as
a proxy to search for the compatible coordinates to extract the most likely catchment bound-
ary shapefile. The steps of the shapefile generation algorithm are as follows:

e Step 1: The algorithm uses the source catchment area for every gauge station and performs a
nearest neighbor search based on the available geographic coordinates in the metadata over
the gridded catchment area and FDR maps of HydroSHEDS and returns the geographic co-
ordinates of the pixel whose catchment area value is close to the source value within 1.5-km
distance. This ensures that the geographic coordinates fall on a river network itself.

e Step 2: Sixteen gauge stations (7%) out of the total in the INDOFLOODS do not have source
catchment area information. For such stations, the algorithm searches for the maximum
catchment area in the 1.5-km vicinity range of given geographical coordinates and re-
turns its geographic coordinates.

e Step 3: If the geographical coordinates are relocated in either of the cases, the new coor-
dinates are used. Otherwise, the same old coordinates are used as the outlet/pour point
of the catchment to derive the shapefile of the corresponding catchment based on the
FDR map.

Since the quality of shapefiles is critical for determining the catchment-scale variables,
the quality of the delineated catchment boundary is also made available to the users in the
metadata, as tabulated in Table S1. The catchment area of the generated shapefiles and source
catchment area from CWC are compared to find the area variability between them. If the area
variability is below 25%, we classify it as “safe.” Otherwise, “caution.” Since quality assess-
ment can only be done using the catchment area, we have classified the quality of shapefiles
of 16 catchments whose source catchment area information is unavailable as caution. Per
these criteria, 87% (n = 186) of the shapefiles provided in INDOFLOODS are safe. The qual-
ity indicator should be considered based on the intended user application before using these
shapefiles and any accompanying information. These generated shapefiles themselves were
used to derive catchment-scale variables discussed in section 3c.

4. Applications
Being able to connect upstream catchment characteristics to flood events can lead to wide
research applications. This section provides a few examples of the applications of the
database exploring first-order relationships between flood events and a few catchment
characteristics.

a. Analyzing the dependence of flood event characteristics on catchment characteristics.
Figure 2 assesses how the mean flood peak discharge and duration are correlated with
the geomorphology of the catchments. Figure 2a shows a gradual increase in flood peak
discharge as the basin magnitude and drainage texture increase. Higher basin magnitude,
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Fic. 2. Dependence of flood event characteristics: (a) peak discharge and (b) duration on geomorphol-
ogy of the catchments.

which denotes the number of first-order streams in the catchment (Melton 1957), makes
catchments more favorable to produce higher flood peak discharges as first-order streams
converge all the overland flow water to the downstream, amplifies the flow in main channel
downstream, and increases the peak discharge at the outlet. On the other hand, drainage tex-
ture, which is the ratio of the total number of stream segments of all orders in the catchment
to the perimeter of the catchment, provides valuable information about the complexity and
connectivity of the drainage network within a catchment, which influences its hydrological
response to precipitation events, including peak discharge behavior. Higher values of drain-
age texture indicate a more well-developed drainage network, allowing water to be routed
efficiently through the network, leading to faster and higher runoff responses at the outlet.

Though dynamic variables like the amount of rainfall that triggered the flood event, the
number of pouring days, and the subsequent flood volume are some of the primary factors
that influence flood duration at a location, the geomorphology of the catchment could also
affect the inundation time as shown in Fig. 2b. It illustrates the dependence of flood duration
on maximal flow length, which corresponds to the length along the most extended stream
from the head of the channel to the outlet, and the channel frequency, which determines
the density of channels in the catchment. Lower channel frequency suggests a less intercon-
nected drainage network and is generally associated with flat terrain, where streams are
more widely spaced and water accumulates longer. Hence, catchments with lower channel
frequency may lead to longer lag times between rainfall input and peak discharge at the out-
let, contributing to extended flood durations. On the other hand, the catchments with higher
channel frequency have a greater number of streams per unit area, leading to more efficient
runoff conveyance in a shorter time, resulting in shorter flood durations. Similarly, shorter
travel distances within the catchment with lower maximal flow length may result in shorter
flood durations and vice versa.

b. Establishing the envelope curves for the extreme floods against the basin area. Envelope
curves are popular in hydrology studies to provide an upper bound on the magnitude of the
extreme floods that can be expected based on the catchment area (Abdullah et al. 2019;
Castellarin 2007; Kuntla et al. 2022; Saharia et al. 2017b). Figure 3 represents the envelope
curves of the extreme floods reported in the database. These curves serve as a fundamen-
tal tool for hydrologists and engineers to identify patterns in flood behavior across different
catchment sizes, which are crucial for estimating flood magnitude, designing infrastructure
to withstand peak flows, and developing flood control measures and urban drainage systems.
Envelope curves are based on a power-law equation [Eq. (1)] and plotted on a log-log diagram:

Q=aA". 1)
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Here, Q (m? s* km™) is the peak specific
discharge, A (km?) is the catchment
area, a [m3? s km—2+9] is the reduced
discharge, and f is the scaling coef-
ficient. The reduced discharge can
serve as an indication of flood mag-
nitude by reducing the dependence
of the catchment area on the analysis.
Calculating the B value involves fit-
ting a regression line between log(Q)
and log(A) (Castellarin 2007). This
B value represents the rate of change
in peak specific discharge concerning
alterations in the catchment area. A
B value closer to zero signifies a smaller
change in peak specific discharge
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Fic. 3. Peak specific discharge as a function of the catch-
ment area for all the 8342 flood events, along with the
envelope curves for extreme floods. The envelope curves
for observed extreme floods over globally and continen-

tal United States are taken from Kuntla et al. (2022) and

with variations in the catchment area.
Saharia et al. (2017b), respectively.

In Fig. 3, the envelope curves of
India are accompanied by envelope
curves of extreme floods reported globally (Kuntla et al. 2022) and in the United States (Saharia
et al. 2017b) for comparison. The reduced discharge a for India is observed to be 875.9, and
the scaling coefficient f is —0.43. These values help estimate the peak specific discharge at
ungauged stations in the country based on their catchment area. At the same time, comparing
these values with those observed globally (a = 4130.6, 8 = —0.58) (Kuntla et al. 2022) and in
the United States (a = 108, B = —0.47) (Saharia et al. 2017b) reveals that the flood magnitudes
in India are much higher than those in the United States but not the highest globally. In addi-
tion, the rate of change in flood magnitudes with unit catchment areas in India is lower than
that of the United States and globally.

c. Preliminary observations of antecedent precipitation patterns that contribute to flood
events. Precipitation plays a fundamental role in triggering floods, as its intensity, duration,
and timing significantly affect runoff and water accumulation in catchments. For instance, a
thorough investigation of event-scale

precipitation variables provided, in- -
cluding cumulative daily precipitation € e
1-10days before the flood event, gives i 80+
valuable insights into flooding drivers .E

and flood generation mechanisms. E 60
Figure 4 summarizes the daily pre- .g
cipitation before all flood events in the E L
database. Preliminary observations > 501

of event-scale precipitation variables 8
highlight that multiday precipitation 0

Day 1 Day2 Day3 Day4 Day5 Day6 Day 7
Days Before Flood Event

is responsible for most of the flooding
in the country, as the gradual increase
in cumulative rainfall is observed be-
fore the majority of the flood events.
Nevertheless, it is also observed that
1day of precipitation, just a day be-
fore the flood start date, without any

Fic. 4. The box plots showing the distribution of daily
precipitation before flood events. The box spans the in-
terquartile range (i.e., 25th and 75th percentiles), with
the bar in the middle representing the median. The whis-
kers are the two vertical lines outside the box extended
until the 5th and 95th percentiles.
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precipitation before that (>1 mm in the catchment), has led to a few floods in the country. In
addition, in 33.5% of flood events, the maximum daily precipitation is observed just a day
before the flood event compared to the past 10days before the respective flood events. These
observed patterns suggest a complex interplay between short-term intense rainfall events oc-
curring just before the flood event and the cumulative effect of rainfall over several days lead-
ing up to the event. Besides, a recent study confirms that the spatial organization of rainfall
influences the basin response on par with geomorphology and climatology (Saharia et al.
2021b). However, more comprehensive studies are required to arrive at detailed conclusions.

d. Preliminary observations on the dependence of flood events on catchment anthropo-
genic characteristics. Flood characteristics such as peak flood level, discharge, and event
duration exhibit notable relationships with catchment anthropogenic features, including
urban area percentage, Human Development Index (HDI), and population density. As de-
picted in Fig. 5, Spearman correlations reveal that densely populated urban areas tend to
experience prolonged flood durations. This trend suggests that increased urbanization, of-
ten accompanied by inadequate drainage systems and slower water recession, contributes to
extended flood events. Conversely, a weak negative correlation (-0.11) is observed between
HDI and flood duration, potentially indicating that regions with higher HDI benefit from bet-
ter infrastructure and flood management practices, thereby mitigating flood impacts. HDI,
widely used by international organizations to assess the socioeconomic development status
of an area (Kummu et al. 2018), provides a useful lens for understanding how development
levels influence flood resilience.

Interestingly, a negative correlation observed between urban area percentage and popula-
tion density with peak flood level and discharge highlights the possible role of water manage-
ment practices in urbanized catchments. For instance, this could be attributed to the higher
water demand in urban environments and densely populated catchments, where water stor-
age reservoirs are often managed to accommodate seasonal flooding during the monsoon.
Furthermore, urbanization often alters the natural drainage patterns and reduces flood peaks
(Kuntla et al. 2023). However, the weak nature of these correlations in the analysis, ranging
between -0.29 and 0.17, suggests that anthropogenic factors alone cannot fully explain the
observed variations in flood characteristics.

These observations emphasize the complexity of flood generation mechanisms, necessitat-
ing a multidimensional approach that considers both anthropogenic and natural catchment
characteristics. By integrating factors such as geomorphology, land use, precipitation, soil
properties, and hydroclimatology, researchers and policymakers can better understand the
interactions driving flood events. This knowledge is crucial for devising targeted flood man-
agement strategies, particularly in rapidly urbanizing regions, to reduce disaster risks and
foster resilience.
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Fic. 5. Heatmap showing Spearman correlations between
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and ground sources. The database is designed as an analysis-ready resource to support a
broad spectrum of flood research and management applications, including flood hazard
and risk assessment and calibration and validation of hydrological and hydraulic models.

This article also provides key insights into flood behavior, demonstrating the first-order
dependence of flood peak discharge and flood duration on a few geomorphological charac-
teristics. For example, basin magnitude and drainage texture are observed to be proportional
to peak discharge, while an increase in maximal flow length and channel frequency may
increase and decrease the flood duration, respectively. Additionally, envelope curves estab-
lished for extreme floods revealed that the magnitude of floods observed in India surpasses
that reported in the United States but remains lower than that observed globally. The rate of
change in peak specific discharge per change in a unit catchment area in India is found to
be lower than that reported in the United States and globally.

The inclusion of socioeconomic and demographic data provides the capability to evaluate
the differential vulnerabilities and resilience in flood-affected communities. Furthermore,
the availability of catchment characteristics and shapefiles of catchment boundaries en-
sures the database’s flexibility, allowing users to expand its scope for addressing diverse
research needs and conducting in-depth analyses of flood events. Overall, INDOFLOODS
is expected to significantly advance flood research and management in India and globally.
We expect this database to be an ongoing community effort that will aid future data col-
lection efforts, initiate thinking toward unique techniques for valuable data development,
and promote open science.
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