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Abstract

Earthquakes are severe natural catastrophes that may inflict significant devastation and death. Ef- fective
disaster management is essential for miti- gating these effects and aiding recovery. Data vi- sualization is
important in improving seismic dis- aster management because it provides real-time insights, optimizes
resource allocation, and fosters efficient communication. This article investigates the numerous uses of
data visualization in earth- quake disaster management stages such as risk as- sessment, damage
assessment, and resource allo- cation.
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l. Introduction

Objective of our paper is to showcase how data vi- sualization is a valuable tool for improving
earth- quake disaster management by aiding informed decision-making, boosting communication, and
optimizing response effectiveness. We can save lives, limit damage, and expedite recovery in the aftermath
of earthquakes by using the power of data visualization. Data set has been utilized pro- vided by Vast
Challenges [1].St. Himark has been struck by an earthquake, sending officials scurry- ing to assess the
extent of the damage and direct limited resources to the most vulnerable locations [2]. They acquire seismic
readings rapidly and uti- lize them for an initial deployment, but they re- alize they need additional
information to ensure they have an accurate knowledge of the genuine circumstances throughout the city.

1. Data Visualization
Core purpose of visualization is to make com- plicated datasets simpler. Visualization is con-
sidered an indispensable part of data science because there is a need to analyze and visual-ize the data
[3]. With the help of our visualization, we answer the following question which will aid the St. Himark’s
emergency-officials to respond to the disaster affected area faster.[4]

Research Questions
1. Use visual analytics to determine how their response should change based on damage reports from
citizens on the ground. How would you pri- oritize neighborhoods for response? Which parts of the city are
hardest hit?
From the plots [Figure 1], we observe following are instances with high number of incidents were reported:-

6th April 2020 - 13:00-18:00 shows a higher frequency of reports of mostly low intensity values.

8th April 2020 - 09:00-12:00 has a larger con- centration of reports with a clear ordering (from most
to least severe): power - (medi- cal) - roads and bridges - sewer and water - buildings - medical - shake.

8th April 2020 - 23:35, Thu 01:00, Thu 4:40, Thu 9:15 - four clusters of, probably delayed, reports
due to power outages.

9th April 2020 - 15:00-18:00 cluster of re- ports with sewer and water now being themost severe.

10th April 2020 - 02:30 and Fri 12:00 another burst of probably delayed reports all show- ing
elevated severity across damage types and roads/bridges now being the most se- vere.
10th April 2020 - 12:00 cluster is probably erroneous as (a) it is logged at exactly 12:00;

(b) the shake intensity is higher than earlier reports and does not correspond with any other evidence of a
significant tremor at thistime.
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Distribution of incidents reported Choose the date: Shake Intersity per day for all the neighbourhood in the St. Himark
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Figure 1: Distribution of incidents reported

Based on the shake intensity plot for each neighborhood, we observe that Old Town and Safe Town
neighborhoods are highly impacted by the earthquake. Emergency responders can use these plots and respond to
highly impacted neighbor- hoods on priority. They can also view the type of damage occurring - building, road,
bridge, power etc and dispatch the relevant emergency team to rescue and fix the damage.

2. Compare the reliability of neighborhood re- ports. Which neighborhoods are providing reliable reports?
From the box plot [Figure 2] we observe the interquartile range of the shake intensity for each neighborhood.
This provides quartile data, me- dian and the type of damage occurred which deter- mines the reliability of the
neighborhood reports. Lesser value of quartile range and smaller variance at a particular instance confirms
higher reliability of the reports. Based on these parameters follow- ing neighborhood reports are the most
reliable:-

Palace Hills
. Scenic Vista
. Southton
. Southwest
3. How do conditions change over time? How does uncertainty change over time?
Based on the plots [Figure 3]:-

Apr 06 13:00 to Apr 06 21:00: Most of the locations have a low average level of damage in 6
types of damage. The total number ofreports are also low in this time range.

Apr 08 8:00 to Apr 08 15:00: There is the significant increase in number of report as well as
high average level of damage in Northwest, Old Town, Scenic Vista, Broad- View, Terrapin Springs,
Pepper Mills, Eas- ton, Weston, Southon, Oak Willow, East Parton, West Parton. According to that
information, we can assume that the first earthquake happens in this time range.

Apr 08 23:45: BroadView has a high numberof reports and average level of damage.
. Apr 09 1:00: Old Town has a high numberof reports and average level of damage.
Apr 09 4:40: Chapparal has a high numberof reports and average level of damage.
Apr 09 9:15: Scenic Vista has a high numberof reports and average level of damage.
Apr 09 15:00 to Apr 09 20:40: All of the lo-cations except Old Town and Wilson Forest.
Apr 10 2:30: Scenic Vista has a high numberof reports and average level of damage.

I11.  Conclusion
Crowdsourced data may differ significantly, particularly if the reports are based on arbitrary
measurements. Visualization aids greatly in un- derstanding the dataset (static or dynamic). We
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Damage caused by Shake Intensity
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Figure 2: Reliability of incidents reported
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Figure 3: Situation over time

have used Tableau with python integration to cre- ate a system for emergency responders.[5] In the scenario, we
get live data, we can append the live data in the data source and plots will be read- justed. Generation of
patterns display linear rela- tion between shake intensity and type of damage. From the above plot [Figure 4]
and its coefficients we can conclude that there is a better linear rela- tion between shake intensity and ‘medical
damage and power damage’ than ‘building damage, road and sewer damage’. As future work, we can gen- erate
prediction models where shake intensity can predict the type of damage caused.[6] Eventually it will lead to
better dispatch of the emergency re- sponder team and quick resolution and rescue in the event of such a
catastrophic event.
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Appendix

Neighbourhood Report by Record Count and Average Intensity
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Figure 4: Relationship between shake intensity and type of damage
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Figure 5: Relationship between shake intensity and type of damage
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Distribution of incidents reported Choose the date:
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Figure 6: Relationship between shake intensity and type of damage
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Figure 7: Relationship between shake intensity and type of damage
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