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Presentation Outline

1. Analysis Goals

2. External Dataset

3. Overall Database Schema (Pre Slicing)

4. The 5 Questions

2



Analysis Goals

1. Understand the characteristics of weather events of March to May 2006

&

2. Analyze how weather events impacted people's browsing behavior
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External Dataset
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Data-Source

NOAA Storm Events Database

❏  By the National Oceanic and Atmospheric Association (NOAA), specifically the National Weather 

Service (NWS) 

❏ Official Data: NOAA as part of the US Department of Commerce offers scientifically accurate 

weather data
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Storm Events Database
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Weather event: A specific weather occurrence, like 
storms, floods, or heatwaves, confined to a particular 
time and place

Dimensions:

❏ Time (Begin and End)
❏ Event Type (e.g. Tornado, Drought, Hailstorm)
❏ Location
❏ Deaths and Injuries
❏ Monetary damage (Crops and Property)



Preprocessing

❏ Alter the format of the “counts of 

damages” 
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❏ Remove duplicate rows 



Database Schema
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Database-Schema
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Our Questions
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Question 1:
When and where have weather events 
been most destructive?
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Spatial Hierarchy
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West Central East Other

California

All

Guam…

❏ We group the US states into 4 Regions:
West, Central, East and Other (e.g. Guam, Puerto 
Rico or American Samoa)
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Query



Region Aggregates Heatmaps

❏ Many injuries/deaths in the East in 

April.

❏ Most property damage was in the 

Central region in March.

❏ The Central region incurred the 

most property damage throughout 

the period.
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State-wise Aggregate Heatmaps
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❏ Tennessee in April had the most 
injuries/deaths.

❏ Missouri had many 
injuries/deaths in March and April

❏ Texas had the most property 
damage across all months with 
March being the worst.

❏ California also had some property 
damage in April.



Deaths and Injuries by Natural Disasters over Time
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March April May

❏  Most dangerous month: April with 651 injuries and deaths



Damage from natural disasters in USD over Time
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March April May

❏  Month with most damage to property: March with $251 Mio.



Question 2: 
What are the types of events that we observe 
and how do they change over time? 
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Query (Questions 2 & 3)
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Weather Events by Severity
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❏ Cold and Wind related weather 

events make up the majority of 

frequent weather events

❏ Tornados make up the majority 

of severe weather events

❏ Overall: about 26k recorded 

weather events in 92 days



Query

(Questions 2 & 3)
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Severity of Weather Events
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❏ The number of events fluctuates heavily 
over the week

❏ Cause: Might be due to few extreme days

❏ Extreme spikes in weather events: Most days have 
few events, but occasional days experience a sharp 
surge

Thursday

Sunday



❏ Strongest correlation: Severe weather events

❏ Searches for weather events roughly follow 

the number of events
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Searches and Severity



Question 3:
How does the frequency of searches 
change during different weather 
events?

24



❏ See query before
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Query
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Blizzards and Floods

❏ Low correlation
❏ Dairy Queen had a Blizzard promotion
❏ Blizzard Entertainment games were very 

popular at the time (World of Warcraft)

❏ Clear correlation between Floods and 
searches for flooding 



Snowfall and Strong Wind

❏ Only a weak to medium relationship between 

strong wind and searches for “strong wind”
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❏ Strong correlation between queries for snow 

and actual snowy days 



Digging Deeper

❏ We saw that tornadoes made up the majority of the severe events

❏ Does this correspond with weather related searches? If so, how?

❏ There was a series of devastating, newsworthy tornadoes during this 

period in the USA. (According to Wikipedia)
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Queries
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Query Frequency Tornado Frequency



Searches for Tornados vs. actual Tornados
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❏ There is at least a slight 

relationship between the 

occurrence of a tornado and 

the frequency of queries

❏ Queries counted from clicks 

on top 20 urls or weather 

sites, and containing ‘tornado’ 
in query text

❏ Pearson’s Correlation: ~0.29 

 99 confirmed 
tornadoes in 4 
days



Conclusion

● Severity of weather events seems to be a driver of search engine activity

● Lagged correlation measures could help this analysis
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Question 4:
What are people most concerned 
about during and after tornadoes, 
as shown in keywords?
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Schema and Info
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❏ Weather Tracking and Alerts - 39,091 queries

❏ Damage Assessment and Recovery - 15,631 queries

❏ Emergency Preparedness and Safety - 7,330 queries

❏ Relief and Support - 7,299 queries

❏ Shelter and Immediate Protection - 1,980 queries



Weather Queries Tables
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Creating Tokenization Table
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During and After Tornado Queries
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During Tornado After Tornado



Commonly Searched Keywords during and after Tornadoes

37

❏ During Tornado, the focus is on immediate response, emergency services, and damage repair, with terms 

like shelter, repair, insurance, and alert.



Distinct Keywords during and after Tornadoes
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❏ During Tornado: Focuses on immediate responses with terms like "sigalert" and "wkyc" highlighting alerts 

and local events.

❏ After Tornado: Focuses on recovery with terms like "accuweather" for weather monitoring



Relevant Keywords before and after Tornadoes
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Conclusion
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❏ Terms like insurance, safety, shelter are searched for more during tornadoes which 

might indicate an enhanced focus on security

❏ Users search for alert related sites more during tornadoes than after tornadoes
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*Specifically during tornadoes

Question 5: 
Do users behave more anxiously (click 
faster) during disasters*?



Interclick Times

Theory: People will click on the next link faster 

during Tornadoes

Approach: Create a new measure as the time 

between clicking on links for each user
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Creating a Table & Base Query
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❏ The query to obtain the interclick times not occurring 
during a tornado is only modified in the exists statement 
where clause.



Times between Clicks

❏ Maximum value is 36000 seconds between two clicks (10 hours).

❏ Interclick times of 0 were removed
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❏ Higher spike for short interclick times during tornadoes
❏ Visual comparison is insufficient ⇒  Statistical test



Statistical Test

We use a T-Test assuming unequal variances with a significance level of 0.05

H
0

: There is no difference in mean interclick time between those occurring during and those not  

occurring during a natural disaster.

H
1

: There is a difference in mean interclick time between those occurring during and those not 

occurring during a natural disaster.
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                T-Test Results:
   Test Statistic: -44.5

                  P-Value: 0.0000*

*Below Numerical Precision



Conclusion

❏ P-value < 0.05  ⇒  reject H
0

❏ The data suggests there is a statistically significant difference in mean time between clicks when 

there is a tornado compared to when there is none

Additional Insight:

❏ The number of clicks in a period of time could be modeled as a Poisson process

❏ This would allow you to construct data-driven query engine traffic simulations

46



Summary
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Summary of Findings

1. Damages were concentrated in single states 

2. The majority of weather events: Not severe and cold or wind related

3. Search trends for weather events followed actual events, especially severe ones

4. Searches for keywords such as ‘Shelter’ or ‘Insurance’ see a significant increase during 

tornadoes.

5. Users clicked on links faster on average during tornadoes
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Thank you for your attention!
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Question (Bonus):
Which domains were most clicked 
during weather events that occurred 
in different regions?
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Query
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Most clicked domains or URLs and matched by time to specific weather events and regions where they 
occurred



Result
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Query
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Top 10 most clicked URLs during severe weather events



Visualization
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Conclusion

During severe weather events, people are staying at home and use mostly entertainment or education 

websites

Specific weather events (like Wildfire or Flash Flood) are correlated with spikes in clicks
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Appendix
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Diving into the queries: A Closer Look
This section provides an in-depth analysis of how SQL queries were crafted to answer 
key questions using ROLAP techniques.
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"Ever wondered how SQL queries bring multidimensional data to life?"



Query 1
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Key operations utilized: Cube



Output:
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Working of the query: Uses the CUBE operation to aggregate property and personnel damage by states, 
regions, and the starting months of natural disasters.



Questions (⅔)a
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*insert query above
Key operations utilized: *to fill

Key Operators:
● ROLLUP
● RANK
● PARTITION BY



Output

61

The total amount for each 
EVENT_TYPE is aggregated. 
Then hierarchically grouped by 
SEVERITY. The EVENT_TYPEs in 
each SEVERITY grouping are 
then ranked from the most to 
least frequent events.



Questions (⅔)b
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Key Operators:
● ROLLUP



Output
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Again, the total occurrences of each EVENT_TYPE is 
aggregated then hierarchically grouped by severity. 
Additionally, each data point has the date, week, and day of 
the week that the event occurred on. This allowed us to 
analyze all EVENT_TYPEs and SEVERITY groups by any 
relevant time dimension. 



Questions (⅔)b
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This SQL query was used to help generate the 
graphs on slides 23, 26, and 27.  Here, we are 
joining only rows where the AOL query contains 
the keyword ‘weather’. For other graphs, the 
keyword was changed to ‘blizzard’, ‘snow’, ‘wind’, 
and ‘flood’. In the query for blizzards, we had to 
drop the condition that the URL also be weather 
related. Otherwise the dataset was too small to 
use. However, this also introduced many 
non-relevant AOL queries to the data, resulting in 
low-quality data.



Output
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Here, we can see the frequency of all 
weather related queries grouped by date.



Query 3
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Key operations utilized: Left Join, Cast, Union All

Question 3



Output
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Working of the query: These queries count AOL queries and events for each day, utilizing basic aggregate 
operations and SLICE/DICE.



Question 4a
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Key operations utilized: INNER JOIN, GROUPING 
SETS.
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Working of the query: This Query obtain the weather queries for each query about (Weather and Tracking 
Alerts, Damage Assessment and Recovery etc…) during tornado. It also obtains the group specific token 
probability and percentage.

Output:



Question 4b
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Key operations utilized: LEAD, ADD_MINUTES, 
SECONDS_BETWEEN, INNER JOIN, GROUPING 
SETS..
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Working of the query: This Query obtain the weather queries for each query about (Weather and Tracking 
Alerts, Damage Assessment and Recovery etc…) after Tornado.. It Also obtain the group specific token 
probability and percentage.

Output:



Code 7:
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This code performs word lemmatization, 
converting words to their base form, and appends 
their associated group-specific token probability 
and percentage.

Libraries used: nltk

Required nltk resources: wordnet, omw-1.4



Code 8:
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This code filters the common and distinct words 
between during and after tornado. 



Query 5a
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Key operations utilized: Coalesce, Partition By ,Seconds/Minutes Between, Slice/Dice



Output
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Working of the query:
Retrieves the UserID, time, lagged time, and interclick times (in seconds and minutes) for users who clicked 
on at least 10 of the top 20 most popular links, excluding clicks during disasters.



Query 5b

Key operations utilized: Coalesce, Partition By, Seconds/Minutes Difference, Exists
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Output
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Working of the query: Retrieves the UserID, time, lagged time, and interclick times (in seconds and minutes) 
for users who clicked on at least 10 of the top 20 most popular links during a tornado



Bonus Question - a
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This query identifies the most clicked domains or URLs and matches them by time to specific weather 
events and regions where they occurred, ranking them based on the number of clicks



Output
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Bonus Question - b
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This query returns the top 10 most clicked URLs / domains, that correspond to the certain weather events 
by time



Output
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Bonus Question diagram creation code
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The output is on the slide 61
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Bonus Slide - How to deal with the old DB
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Tips on getting the DB running (in the event our presentation is posted to moodle):

1. Install virtual box
2. Load your database  image
3. Ensure you use both the NAT and Host only adapter in network settings
4. Install ODBC Data Sources and test a system DSN with the proper credentials
5. Use the given fingerprint in between the ip address and port
6. If using pyexasol, ensure you use the fingerprint again and that the protocol is the oldest one.

I hope this helps.



Problem Requirements
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