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Analyzing hourly precipitation is crucial for identifying patterns, trends, 
and anomalies in rainfall, which is essential for designing urban 
drainage systems, flood forecasting, hydrological modeling, and climate 
studies. Although conducting an analysis by identifying statistical 
characteristics of storm events with hourly precipitation data is critical, 
no effective system is available to provide a precise understanding of 
storm events by evaluating historical events. This study presents an 
interactive, web-based statistical rainfall analysis system that compiles 
all available hourly precipitation data across all U.S. states. It is 
designed as a web-based visual analytics system, utilizing multiple 
visualizations and user interaction techniques to  facilitate 
comprehensive and interactive data analysis. 

Introduction 

We introduce an interactive web-based rainfall analysis system that allows users to easily perform 
quantitative analyses of rainfall events, focusing on identifying outliers through IETD analysis. This 
system enables detailed examination of the duration of significant rainfall events, which is vital 
for flood forecasting and water resource management. The duration of these events is critical to 
understanding their impact on hydrological systems. Additionally, the designed system supports 
volume-based hydrology analysis by quantifying the number of rainfall events according to the 
volume of rainfall. It concentrates on measuring, analyzing, and managing the water volume 
within hydrological systems and emphasizes the movement of water through these systems over 
time. By classifying rainfall events based on rainfall volume, the system aids in understanding the 
variability and distribution of rainfall, providing valuable insights into hydrological patterns. 

Conclusion 
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IETD analysis 

Interevent time definition 
(IETD) is used to analyze 
the statistical characteristics 
of storm events. IETD 
indicates the time period 
from the end of a rainfall 
event to the end of a direct runoff. IETD determines the time period from the end 
of a rainfall event to the end of a direct runoff. If the time interval between two 
consecutive rainfall events is greater than a pre-defined IETD value, they are 
considered as two separate events. The average IETD rainfall volume is measured 

as , where and indicate volume and duration, respectively. denotes 

the number of rainfall events that appear in the weather station. 
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Multiple-station Analysis

To enhance interactive IETD analysis, zooming and 
panning techniques are integrated into all line graphs, 
representing HPCP and IETD results. These graphs are 
interconnected, ensuring that any user interaction with 
one is reflected to the others. For example, zooming in 
on the average IETD result in one graph automatically 
adjusts the visual representations in the remaining 
graphs to match the zoomed view. Users can navigate 
through hourly precipitation data using continuous 
interactions, modify date ranges, and compare IETD 
values across different graphs. Additionally, the system 
allows downloading original and analyzed data as CSV 
files for further exploration. User interactions are also 
available in all bar graphs, representing aggregated 
HPCP statistics. This enables users to highlight 
corresponding original HPCP data in associated 
visualizations. Hiding individual visual representations is 
also supported. 

The interactive web-based rainfall analysis 
system supports both single-station and 
multi-station analysis. The single-station 
analysis facilitates IETD analysis on a 
selected weather station to conduct 
statistical evaluations. Conversely, the 
multi-station analysis enables users to 
perform ITED analysis across multiple 
chosen stations. 

The illustration on the left depicts a 
comparative analysis of four weather 
stations in the vicinity of Washington, D.C. 
Notably, the station in Washington, D.C., 
stopped capturing hourly rainfall data in 
1966. Meanwhile, the Washington Dulles 
International Airport, operational since 
1962, has had HPCP data available since 
1996. An assessment of the three 
functioning weather stations reveals an 
apparent increase in rainfall amounts since 
2013, suggesting a trend towards more 
frequent high rainfall events. This trend 
correlates with the severe incident on July 
30, 2016, in Ellicott City, MD, where over 
six inches of rain fell within hours, causing 
significant flooding 
that extensively 
damaged buildings 
and vehicles. 
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(c) National Weather Service 
https://www.weather.gov/lwx/EllicottCityFlood2016




