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 Mapping the  Western Snowy Plover

 This project looks at the effects of urbanization on a threatened bird population along the 
California coast. The study used focusses on the Western Snowy Plover, a small bird species that 
is native to the Los Angeles County coastline. Using this study data, along with data obtained 
from the county, I was able to create two maps that showcase the effect of urbanization on this 
localized population of Snowy Plover. Throughout the duration of this paper, I will illustrate how 
my initial question influenced the data gathered and how that in turn influenced my conclusion 
regarding the effects of increasing urbanization on this threatened bird. 

Problem

 The initial data gathering 
endeavor yielded a study focused on 
the Western Snowy Plover in Los 
Angeles County  (Figure 1).  This 
study was the basis for the maps that 
were produced and was conducted 
for the California Department of 
Fish and Game and documents the 
location and quantity  of Western 
Snowy Plovers along the Los 
Angeles County Coastline. 

 The Western Snowy  Plover 
historically nested on the beaches 
throughout Los Angeles County  and 
recently  has become a species of 
conservation concern (Ryan 2010). The Western Snowy Plover is known to nest during the 
winter season and their primary  nesting habitat include sand spits, dune-backed beaches, beaches 
at creek and river mouths as well as at lagoons and estuaries (Ryan 2010). The Snowy plover 
primarily  roosts on beaches that have significant amounts of debris such as drift wood and kelp 
which are used as cover for chicks as well as a source of invertebrates for food (Ryan 2010). 

Figure 1. The Western Snowy Plover in a roost with two 
chicks. Source: http://www.aquariumofpacific.org/

http://www.aquariumofpacific.org/onlinelearningcenter/species/western_snowy_plover
http://www.aquariumofpacific.org/onlinelearningcenter/species/western_snowy_plover


 The Western Snowy Plover are being faced with increasing amounts of habitat quality 
degradation as well as increasing amounts of conflicting uses. Intensification of urbanization 
localized around the coastlines has increased the amount of use. This increase in use also 
translates to increased beach grooming, dog walking, vehicular traffic and recreational uses.  The 
increased amount of beach grooming removes the more favorable beach habitat for the Snowy 
Plover and likely destroys their eggs and nests (Ryan 2010). Due to the incremental decline in 
habitat, the Pacific Coast population of Western Snowy Plover was listed as federally  threatened 
in 1993 (Ryan 2010). 

 What this project sets out to uncover is whether there is a positive correlation between the 
number of Snowy Plover roosts and the amount of urbanization for any given area. I have 
attempted to illustrate this in two ways. Firstly, I wanted to give a measure of urbanization as a 
baseline for the project, which is illustrated in the countywide map. The second map focuses in 
on a single beach habitat and shows the number of Snowy Plover roosts within a buffer of 
Malibu.  Because what we are trying to investigate involves spatial references, using GIS is 
naturally  the best tool. Especially when discussing the well-being of a species, there are great 
concerns with accuracy, GIS attempts to visually translate what the issue may be, who it affects 
and how close to home the issue actually is. 

Data

 Data is the keystone of the analysis at  hand. The one piece of data that was the most 
important was that of the study regarding the observations and survey of the Western Snowy 
Plover. The surveying of the birds was mostly done by volunteers who periodically went to each 
site location and collected data including the number, location, color band combinations, time, 
weather and sex of all Snowy Plovers observed (Ryan 2010). The volunteers were also asked to 
note the level of human activity  as well as gather information regarding the bird’s accepted 
startle distance (Ryan 2010).  The study was conducted on a number of Los Angeles County 
Beaches, and for the purposes of this project, I focused on the populations of Snowy Plover on 
Zuma Beach (North and South). This information was gathered over a period of six years 
beginning in 2004. 

 Firstly, for the map illustrating the amount of urbanization in Los Angeles County, most 
of the data obtained was gathered through the Los Angles County GIS portal.  This data included 
the Los Angeles County  Assessor shapefile of address points.  This was the main feature of this 
map, as I used the quantity of address points to equate to the amount of urbanization in each 
coastal city. Other shapefiles included a polygon of the Los Angeles Cities, a polygon of the 
Pacific Ocean, as well as shapefiles for the Counties within California. This information was 



relevant in helping illustrate where the problem was taking place, as well as to illustrate how 
much of the county is urbanized. 

 The largest dataset was the County Assessor’s address layer, which was a point shapefile. 
This dataset was so large it caused my ArcGIS to crash a few times.  I attempted to isolate only 
the data that I was using by isolating a subset of a feature class. This was done by spatially 
joining the Los Angeles cities polygon layer to the address points layer. Then, I joined the 
attribute table of the feature to the spatial join. This allowed me to export selected features from 
the spatially joined layer. I then customized a selection of the coastal cities in Los Angles 
County. From this dataset I was able to symbolize the map  by first summarizing the number of 
addresses within each city. Lastly, I chose to convert  the labels to annotation in order to better 
position the labels and change their colors so they would be more easy to read. 

 The polished product is what is shown, with the city of Los Angeles being the most 
heavily urbanized and cities like El Segundo and the Palos Verde Estates having the least  amount 
of urbanization. One of the biggest struggles was finding a measurable index of ‘urbanization’ 
and this dataset is by no means the best indicator of urbanization. Also, the data is limited in that 
it does not  only  show the level of urbanization at the coastline, but rather gives a measure of the 
city as a unit, which may not be entirely accurate for the purposes of this study.  

 Secondly, the Malibu buffer map uses a different set of data.  The main background 
consists of imagery obtained from ESRI. The main information that this map portrays is the 
information regarding the number of roosts and their locations. This information was digitized by 
hand using information found within the Western Snowy Plover Study.  This map also features a 
line layer of streets for the city  of Malibu. This information was important because it works to 
visualize the problem and demonstrate the need for action along Los Angeles County beaches. 

 The star data in this map are the points of Snowy Plover roosts.  This data was digitized 
using the information in charts included in the study. I created a point feature and edited the layer 
to contain the year of siting and the number of Snowy Plover that were sited within the given 
roost. The data was divided in the study into two areas, Zuma Beach North and South, and both 
of the data are included on the map created.  A streets layer was added to the map to help  give the 
area context. Lastly, the observation data was summarized and symbolized to illustrate the 
amount of roosts in a given area.  

 The buffer was creating using the points for addresses within the city  of Malibu. Using 
the dataset giving the addresses for the whole of Los Angeles County, a subset of these data were 
created and exported as another feature class. This layer was subsequently  used to create a five 
hundred foot buffer surrounding the addresses. This buffer was an attempt to represent the areas 
that would be most prone to human activity  and uses year-round. This buffer encapsulates many 



of the roost  areas and illustrates nicely that the Snowy  Plover’s habitable area and our own beach 
areas do overlap.  

 This data does also have its limitation in that the data used for the number of roosts dates 
back to 2009. The dataset is therefore, pretty aged and the maps do not give a quantitative 
measure of human activity. In my attempt to find data related to either the amount and frequency 
of beach grooming or the number of visitors to a given beach per year, I came up short.  This 
map, in connection with the first, illustrates that for the city of Malibu, which is not very 
urbanized, has a limited number of roosts within five hundred feet of it’s human-dominated 
areas. For comparative purposes, more maps would need to be produced to create a causal 
relationship  between urbanization and the abundance of Snowy Plover roosts. Also this buffer 
map does not give an accurate depiction of what  type of use the area receives and how that  may 
affect the Snowy Plovers. 

 

Conclusion

 From the information gathered and the results, it seems that there is not enough 
information to create a direct causal connection. The study  data does seem to infer that the 
amount of human use of the beaches does indeed affect  the Western Snowy Plover in its 
reproductive capacities, but without further information regarding beach use, direct correlation 
cannot be determined.  However, in isolating the city of Malibu, I may have been too quick to 
choose a city  with a beach community  that is more aware of the issue regarding the threatened 
Snowy Plover.  Further analysis might include areas like the city  of Los Angeles or the city of 
Santa Monica that is more heavily urbanized and that could illustrate a more direct correlation. 

 The limitations in my data really  affected the end result.  Had there been data without 
limitations,  the data that focused on urbanization would include factors such as income, age, 
sex, and would include not only addresses but density as well. This data would also be at a much 
smaller scale that could easily be isolated to showcase the type of urbanization near the coast. It 
would make for an interesting map to be able to see which areas had more Snowy Plover, those 
with higher incomes or those with lower income.  

 In addition, the type of data used would be more diverse. Using several studies or a more 
rigorous survey process would probably be best.  Relying on a single source for all the data on 
the Snowy Plover roosts can dramatically affect the accuracy  of the data depicted, especially  if 
the survey was misleading or counts were done in any way to be inaccurate. The accuracy  of 
what you produce is really  reliant on what you put into ArcGIS, without good data, there are no 
good maps. 
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