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Covid-19 Cases from 4/01 – 8/01 at zip Code level. 
(4 months, 120 days) 

Input Data 



Pacific Beach

Coronado Carmel Valley Paradise Hills

San Ysidro Otay Mesa Imperial Beach Hillcrest

Different zip code areas have different “time-series” patterns.

How can we categorize them into different groups 
based on their graph patterns and the “similarity”.



Average-Linkage Clustering Analysis for Grouping

Combine

Average Linkage Clustering



Results:

We testing the cluster number = 8, 
12, and 20.  

The number = 8 is the best choice for 
this cluster analysis.

Based on their mean value in each 
cluster.  We can label these cluster 
zones as:

LOW RISK (few COVID19 cases) 

MEDIUM RISK

HIGH RISK (very large numbers of 
COVID19 cases)

Type-A, Type-B, Type C show 
different growing patterns within 
each risk level



GIS Mapping Results (using ArcGIS Pro 10.4).

Most zip codes are Low risk areas (37 + 33) with green color. 
Medium risk areas (10 + 4 + 6) are yellow and light brown areas.
High risk areas (3 + 1 + 1) are red zones. 



GIS Mapping Results (ZOOM IN).

Medium risk areas (10 + 4 + 6) are yellow and light brown areas.

High risk areas (3 + 1 + 
1) are Logan Heights, 
National City, Chula 
Vista (west), Chula Vista 
(south), and Otay Mesa.



Second Cluster Method:  Use the Change Ratio Value

The cluster analysis for change ratio could detect whether 
zip codes have similar patterns of change in growth rate. 



Change Ratio Cluster number: 20

Change pattern 1
Change pattern 2

Change pattern 3
Change pattern 4



GIS Mapping Results (ZOOM IN).

Possible explanation for each cluster:

Cluster 1 (Change pattern 1): Consistent and mild rate change pattern

Cluster 2 (Change pattern 2): Increasing rate changes in late stage (07/01)

Cluster 3 (Change pattern 3): Large relative rate change overall and a dramatic change in late June

Cluster 4 (Change pattern 4): Very low rate change but with a dramatic rate change in late June

Change pattern 1

Change pattern 2

Change pattern 3

Change pattern 4



Time-Series Growth Rate Stages  Analysis

After using the Piecewise Regression Analysis, all but 2 zip 
codes have TWO Growth Rate Stages (with significant statistic 
analysis). Zip codes without two stages of growth rate are 
91962 (Pine Valley) and 92086 (Warner Springs).



When (which date) is the start of the second stage?

There are 55 Zip codes with a second growth stage starting on 
June 20, 2020, while the second growth stage for another 9 
Zipcode areas starts on June 21, 2020….. 



What Happen before 6/20/2020?

Major Events in San Diego before 6/20/2020:

6/12 The Re-Opening of Gyms, Bars, Movie Theaters in San Diego County.

20 – 12 = 8 days  → The average COVID-19 Incubation period is 5 days.
The incubation period for COVID-19 is thought to extend to 14 days, with a median 
time of 4-5 days from exposure to symptoms onset. https://www.cdc.gov/coronavirus/2019-

ncov/hcp/clinical-guidance-management-patients.html
Note:  COVID-19 timeline tables for 16 major U.S. cities and California. Includes: Dallas, New York City, Los Angeles, Chicago, Houston, 
Washington D.C., Boston, Denver, Detroit, Seattle, Las Vegas, San Francisco, Minneapolis, Miami, Phoenix, San Diego, California, US, and 
Global.

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html




Q & A ?

Major findings:

1. The high risk areas are located in South Bay Area (Logan Heights, National City, 
Chula Vista (west), Chula Vista (south), and Otay Mesa.). Their growth patterns 
(wave) are also unique compared to other areas.

2. Some zip codes have unique growth rate change patterns, including Otay Mesa, 
Coronado, San Ysidro, Spring Valley, Paradise Hills, National City, Scripps Ranch.

3. Most clearly show two stages of growth patterns with significant differences. 
4. Most zip codes started the second growth rate change on 6/20/2020.


