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Data

LODES Census Data

•Origin-Destination (OD) data

•https://lehd.ces.census.gov/data/lodes/LODES7/ca/od/

TIGER/Line Census Block Group Shapefiles

• Spatial data corresponding to the LODES data

•https://www.census.gov/cgi-bin/geo/shapefiles/index.php

SANDAG Sub-Regional Areas (SRA) Shapefile

•Aggregate to SRA level for analysis/visualization

•https://sandag.org/resources/maps_and_gis/gis_downloa
ds/sandagreportingareas.asp

https://lehd.ces.census.gov/data/lodes/LODES7/ca/od/
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
https://sandag.org/resources/maps_and_gis/gis_downloads/sandagreportingareas.asp


Data Structure
OD DATA TABLES
ca_od_main/aux_jtXX_20XX

COLUMN TYPE DESCRIPTION

w_geocode text Workplace Census Block Code 

h_geocode text Residence Census Block Code

s000 bigint Num Total number of jobs

sa01 bigint Number of jobs of workers age 29 or 
younger

sa02 bigint Number of jobs for workers age 30 to 54 

sa03 bigint Number of jobs for workers age 55 or older

se01 bigint Num Number of jobs with earnings 
$1250/month or less 

se02 bigint Number of jobs with earnings $1251/month 
to $3333/month 

se03 bigint Number of jobs with earnings greater than 
$3333/month 

si01 bigint Number of jobs in Goods Producing 
industry sectors 

si02 bigint Number of jobs in Trade, Transportation, 
and Utilities industry sectors

si03 bigint Number of jobs in All Other Services 
industry sectors 

BLOCK GROUP .SHP
tl_20XX_06_bg

COLUM
N

TYPE

gid [PK] integer

statefp Char(2)

countyfp Char(3)

tractce Char(6)

blkgrpce Char(1)

geoid Char(12)

namelsad Char(13)

mtfcc Char(5)

funcstat Char(1)

aland Double precision

awater Double precision

intptlon Char(11)

intptlat Char(12)

geom Geometry
(Multipolygon, 4326)

SD COUNTY SRA .SHP
sd_sra

COLUMN TYPE

gid [PK] integer

objectid smallint

sra smallint

name Char(22)

shapestare numeric

shapestlen numeric

geom Geometry
(Multipolygon, 
4326)

spatial join using 
ST_Within()

w_geocode / geoid,
h_geocode / geoid



Database
Implementation

Python Libraries & Modules:

• requests (HTTP requests)

• os (OS interface)

• glob (find filenames)

• bs4, BeautifulSoup (parsing)

• gzip (unzip files)

• psycopg2 (access to Postgres database)

PostgreSQL Access Using Python

•Automation 

•Too many tables! 

•Too many rows!



Tasks
•Download/Unzip/Save OD Tables (python)

•Create tables and copy CSVs into tables (create table / copy / create index)

•Get San Diego County subset (select statements / substring())

•Aggregate to Block Group level (groupby() / sum())

• Import shapefiles (shp2pgsql)

•Add geometry →Create BG centroids (alter & update tables / add geom() / ST_Centroid())

•Aggregate to SRA level & Add geometry →Create Centroids (ST_Within() / ST_Centroid())

•Create Flowlines (ST_MakeLine)

•Queries for visualization / analysis

• Export shapefiles (pgsql2shp)



Database 
Implementation

• Python / PostgreSQL 
integration using psycopg2



Tables in ‘lodes’ schema: OD Tables 

LODES tables aggregated to block group then 
SRA (with added geometry)

Sample table with column names and types



Tables in ‘lodes’ schema: Shapefiles 

Block group / SRA spatial tables from shapefiles 
(used for spatial joins, operations)

Sample tables with column names and types



Tables in ‘lodes’ schema: Contents 



Analysis
Create table for basic mobility 
analysis

• Residents leaving SRA

• Commuters entering SRA

• Residents working within 
SRA



Analysis
• Records from the mobility 

summary table.

• Exported as a shapefile 
using pgsql2shp



Maps: Flowlines Example



Maps: Residents Leaving SRA

Total number of residents leaving 
each SRA for work

Ratio of residents leaving each 
SRA for work 

(normalized by total population)



Maps: Commuters Entering SRA

Total number of commuters 
entering each SRA for work

Ratio of commuters entering 
each SRA for work 

(normalized by total population)



Maps: Residents Working in SRA

Total number of residents 
working within each SRA

Ratio of residents working 
within each SRA

(normalized by total population)



Scatter Plot Matrix

R2=0.92

R2=0.44

R2=0.39

R2=0.76

R2=0.25R2=0.13

R2=0.64

R2=0.48

R2=0.56

R2=0.32

Back to 
Analysis

Variables: COVID-19 Cases 
(04/27/2020), Total Population, 
Residents Leaving, Commuters 
Entering, Residents Staying



GWRBack to 
Analysis

Dependent Variable: COVID-19 Cases (04/27/2020)
Explanatory Variables: Residents Leaving, Commuters Entering, Residents Staying

R2=0.48

R2=0.32R2=0.13

R2=0.56R2=0.25 R2=0.64



GWR: Standardized Residuals



Thank you! 
Questions?


