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Normal Distribution and Poisson Analysis for a Proposed Statistical

Model to Organize the Entry of Million-Scale Crowds into Holy

Karbala During the Arba’een Visitation in Light of Increasing

Visitor Trends
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University of Baghdad - College of Science - Department of Mathematics
Dr. Iman Muhammad Ali
University of Baghdad - College of Science - Department of Earth Sciences

Assistant Professor Dr. Anwar Kazem Musa
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The holy city of Karbala faces significant logistical challenges during
the annual Arba’een visitation due to the continuous surge in the number
of visitors from within Iraq and abroad. This research aims to develop
a dynamic statistical model integrating diverse data sources to predict
visitor volume, spatiotemporal distribution, and seasonal patterns by
applying statistical methodologies including descriptive analysis, analysis
of variance (ANOVA), and time-series regression models based on two

primary probability distributions:

Normal Distribution: Used to monitor general patterns in daily visitor
flow and long-term seasonal trends, as aggregate data tends to follow
this distribution. This enables the use of predictive tools such as linear

regression and seasonal component analysis.

Poisson Distribution: Applied to analyze intermittent arrival events over
short time periods or at specific entry points, where flow is characterized
by temporal irregularity and discrete events. This distribution provides
an effective tool for accurately modeling human flows at both macro and

micro levels, particularly during peak hours or at specific gates.



The integration of time-series regression algorithms and ANOVA
has enhanced the accuracy of the model’s predictions, allowing for the
development of proactive crowd management plans, efficient resource
allocation, and preparedness for sudden influxes. Consequently, this model
can be adopted as a standardized tool to support planning authorities in
formulating emergency strategies, distributing services, and ensuring the
highest levels of organization and safety during million-scale events. The
model is also applicable to other major religious gatherings with high

population densities.

Million-scale crowds, visitor services, Arba’een visitation,

mathematical statistics, estimation.
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