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Mapping the Impact of a 500-Year Storm in Los Angeles County 

Introduction 

 With an average annual rainfall of only 14.93 inches (Bartholomew 2014) and a majority 

of the past decade spent enduring drought conditions, many residents within the Los Angeles 

region rarely consider the impacts of flooding caused by rainstorms. However, there is strong 

evidence to suggest that Los Angeles County – and the state of California as a whole – is at 

significant risk for flooding of enormous magnitudes.  

 



For this study, I asked the questions “To what extent would flooding occur in Los 

Angeles County?” and “How would it affect the most vulnerable populations?” I have chosen to 

focus on regions that have a 0.2% annual chance of flooding, or once every 500 years. Based on 

my research, the areas most at risk for flooding are the Gateway Cities region, West Covina, 

Lancaster and Palmdale, and areas within the City of Los Angeles. For the purposes of this 

study, I will focus primarily on the Gateway Cities region and the City of Los Angeles. I will 

look at existing levees and implications of levee failure. Finally, I will do a vulnerability analysis 

of residents living in affected regions by overlaying social vulnerability data. 

Background 

Flooding in California is generally caused by the occasional season of continuous winter 

rainfall due to a phenomenon known as an atmospheric river, where a jet of warm air that 

originates in the Pacific Ocean near Hawaii transports large quantities of moisture north towards 

the state. While most rainy seasons in Los Angeles are relatively tame, the U.S. Geological 

Survey has recently been conducting research on the ARkStorm scenario (Atmospheric River 

1,000(k) Storm), in which rainfall reaches an amount only experienced every 1,000 years or so 

due to an uncharacteristically intense atmospheric river. They project that a storm of this 

magnitude could cause nearly $400 billion in property damage, $325 billion in business losses, 

and the mandatory evacuation of roughly 1,500,000 throughout the state (USGS 2011).  

Although these projections are based on the worst-case scenario, there is strong evidence 

to suggest that storms of lesser magnitude could happen more frequently and still cause 

significant amounts of damage. In fact, in the past 1,800 years California has experienced 7 

mega-storms, the most recent of which occurred during the season of 1861-1862 (USGS 2011). 

This series of storms lasted 45 days and caused flooding throughout the entire central region of 



California, “turning the Sacramento Valley into an inland sea, forcing the state capitol to be 

moved temporarily from Sacramento to San Francisco, and requiring Governor Leland Stanford 

to take a rowboat to his inauguration” (USGS 2011). More recently, in 1938, Los Angeles 

experienced extreme flooding when the LA River jumped its banks after a series of rainstorms. 

This flood killed 100 people, destroyed 5,600 homes, and caused $70 million in damage (Lloyd 

2018). The disaster led to the construction of concrete channels and levees that today line nearly 

the entire river system throughout the Los Angeles region. While this drainage system has 

decreased the risk of flooding significantly, it is only designed to withstand a 100- to 200-year 

flooding event and is not designed to mitigate a 500- or 1,000-year event. The failure of this 

levee system could mean devastating destruction for the Los Angeles region, particularly the 

Gateway Cities.

 



Data Collection 

 I believe that GIS is an effective tool for looking at this issue because it allows one to 

easily see the projected flood boundaries in a given area. With this visualization, you can overlay 

various layers of data in order to see what the population make-up looks like in that given area. 

In this way, you can easily see which communities are at risk for being affected, and which 

might have heightened levels of vulnerability in terms of response and adaptation to a disaster. 

 In order to map this information, I acquired data from three different sources to create my 

three layers. The first layer I found on the Los Angeles County GIS Data Portal and it was data 

from Census.gov that had been acquired during the 2010 Census.  

- Census tract boundaries and median household income data: 

https://egis3.lacounty.gov/dataportal/tag/median-household-income/ 

The second layer I found on the Los Angeles County GIS Data Portal as well. This was data that 

had been collected by FEMA in 2015. 

- Flood boundary and likelihood, and levee location data: 

https://egis3.lacounty.gov/dataportal/2015/01/08/flood-hazard-data-from-fema/ 

The third layer I found on the website for the National Oceanic and Atmospheric Administration 

(NOAA), Office for Coastal Management. This data was collected by the University of South 

Carolina Hazards and Vulnerability Research Institute for the 2010 Census tracts. 

- Social vulnerability data:  

https://coast.noaa.gov/digitalcoast/data/ 

Analysis 

 Social vulnerability “refers to the characteristics of a person or group and their situation 

that influence their capacity to anticipate, cope with, resist, or recover from the impact of a 

https://egis3.lacounty.gov/dataportal/tag/median-household-income/
https://egis3.lacounty.gov/dataportal/2015/01/08/flood-hazard-data-from-fema/
https://coast.noaa.gov/digitalcoast/data/


hazard” (Dunning & Durden 2013). In order to determine the vulnerability of the population 

living within the projected Los Angeles flood zone, I created a map that overlaid the social 

vulnerability index with the flood boundary. To create the map, I joined the social vulnerability 

data onto the census tract data that I was using for the census block group boundaries. From this 

map, you can see that almost all the people living in the Gateway Cities region are rated as 

Medium or Medium High on the social vulnerability index. Although it was not my initial area 

of study, you can also see that there is a flooding region in South Central Los Angeles that is  

rated almost exclusively as high vulnerability.  

 

 



While the social vulnerability index is a useful tool, I also thought it would be important 

to look at the region through the lens of more specific risk indicators. According to the Los 

Angeles County 2016 Comprehensive Floodplain Management Plan, the two largest indicators of 

vulnerability in the region are income and age distribution. For my first map, I chose to look at 

median household income. Residents with a lower household income are generally living in 

houses that are poorly build and inadequately maintained, and less likely to have insurance to 

compensate for their losses (Tetra Tech 2016). As shown on the map, most census groups in 

flooded zones fall between a household annual income of $30,000 - $90,000. Some coastal 

communities and areas near Orange County in the flood zones have a household income up to 

$120,000 and may be less vulnerable than other areas.

 



For my second map, I chose to look at age distribution – particularly the percentage of 

people under age 5 and over age 65. Children are vulnerable to disasters because of their 

dependence on others for basic necessities, and the elderly are vulnerable because they are more 

likely to be hearing, vision, or mobility impaired, are more likely to suffer health-related 

consequences, and may have difficulty evacuating their homes (Tetra Tech 2016). As shown on 

the map, a large number of census tracts do not seem to have very high concentrations of these 

groups. This may suggest that they would be more equipped to adapt to a flooding event. 

However, there are a number of areas where the concentration is around 20-30%, and these are 

areas that should be focused on preparing for a disaster.  

 

 



Finally, I wanted to look at the potential loss of property in the flooding region. It has 

been estimated that a 500-year flood could cause $9.48 billion in property damage in Los 

Angeles County (Tetra Tech 2016.) As shown on the map, there is a wide diversity of property 

values in the region.  In particular, areas near the coast and near Orange County have property 

values above $600,000 and could represent a very large loss of property if affected. 

 

Limitations 

 There were many limitations on my data and if I had more time there are a few things that 

I would have liked to incorporate. First of all, my data did not include any information on non-

residential properties. I think it would be very interesting to take a closer look at structures that 



may be at risk in the flood zones, and that may cause an even greater threat if they were 

inundated. Some examples of things I would have liked to include are power facilities, 

wastewater treatment facilities, water supply facilities, and telecommunications facilities. I 

believe mapping the location of these structures in the flood zones could have provided some 

interesting information on how infrastructure would be affected in a disaster and how that might 

affect the broader region.  

Another big limitation was the difficulty I experienced in counting the number of people 

living in high social vulnerability areas in each of the flood zones. I had thought this would be a 

simple process of creating a location query to select all of the areas, and then running a report 

that would tell me the total population in each area. I was not able to do this, however, because it 

kept selecting my entire layer instead of the census groups in the flood zone only. I believe this 

had something to do with how the layer was originally constructed. I finally opted to use the 

Editor tool to manually delete all of the census tracts that were either “low”, “medium low”, or 

“medium” – and then delete all of those that were outside the flood zones. I ultimately calculated 

that there were roughly 843,733 people living in census tracts within Los Angeles County 

considered “high”, or “medium high” social vulnerability areas within flood zones. However, I 

did not include this in my analysis because I am skeptical of the accuracy. Lastly, I was unable to 

compare the amount of people in each region because I had permanently deleted a large portion 

of data in my shapefile on accident and was unable to retrieve it. If I had time to start over and do 

it correctly I would, but unfortunately that is not the case. 

Conclusion 

 Based on my research and the maps I produced, I was able to determine the projected 

flooding areas for Los Angeles County and what would hypothetically happen if the river levees 



were to fail. I was also able to determine which census tracts have the highest level of social 

vulnerability and which would be most at risk based on the factors of household income and age. 

Finally, I was able to determine which areas would have the highest cost of private property 

damage. Initially, I hypothesized that the communities right along the Los Angeles and San 

Gabriel rivers would have high social vulnerability and thus would not be equipped to adapt and 

respond to a flooding event. While there were certainly areas of high vulnerability in these flood 

zones, they did not cover as large a region as I had expected. In fact, an area in South Central 

Los Angeles seemed to be the most socially vulnerable to flooding – a region which I had not 

considered as having a flood risk before this project. I think these maps are valuable in that they 

highlight regions such as this and could be used as a starting point to conduct further analysis 

and research into existing and potential response mechanisms in these communities. 
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