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Objective: To examine the effect of the Northern California Wildfires on Water Quality in the San 
Francisco Bay Subwatershed and Soil Quality in the Napa Valley and Santa Rosa surrounding areas. 
 

 
Figure 1. Shown is a map of the high intensity wildfires that have hit Northern California since October 8. 
As of October 18, 42 people had been killed in the fires and at least 53 more people were missing. The 
fires have also burned more than 220,000 acres of land and destroyed more than 6,700 homes and 
other structures. 
 
I chose to study the San Francisco Bay Subwatershed (HUC ID: 1805000410) because of the potentially 
dangerous health effects the wildfires in Northern California could have on such a large population’s 
water quality through the effects the wildfires may have on surrounding land. However, in my 
background study, I read that wildfires have a large effect on water mainly because of the runoff and 
erosion that it causes on surrounding land and ground cover. 
 
The fires that ravage a landscape can cause loss of canopy and in turn, this will decrease precipitation, 
which can lead to loss of vegetation and hardening of the land. Furthermore, loss of soil organic material 
will disaggregate the soil and lead to greater soil erosion. The further the soil erodes, the more the soil 
will repel water, which can cause decreased infiltration and increase soil runoff; hardening of the ground 
will only cause these runoff velocities to increase as well. Since multiple areas north of San Francisco and 
the Bay Area are being ravaged by high intensity fires, landscapes in these areas are most likely currently 
going through this landscape depletion. 
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Figure 2. The San Francisco Bay subwatershed is highlighted, shown within the boundary of the larger 
San Francisco Bay Watershed. 
 
This highlighted area, the San Francisco Bay Subwatershed, is the principal water system that I will be 

analyzing.  
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Figure 3. Tables show the suspended sediment concentration, measured at the Richmond-San Rafael 
Bridge, a central location within the San Francisco Bay Subwatershed.  
 
I first chose to take a look at some water quality statistics, such as turbidity and suspended sediment 
concentration in a central location within the San Francisco Bay Subwatershed. The turbidity graph 
looked very similar to the suspended sediment concentration graphs shown above, indicating a close 
relationship between the two data. From the displayed graphs, it looks as though the sediment has 
increased noticeably since October 8 and could be due to the effects of the wildfires. The same graphs 
sampled from the body of water around Alcatraz Island show the same trends. My next step is to 
quantify these graphs in tabular form and figure out whether or not these data points are most likely 
due to the effects of the wildfires or whether other phenomena are the causes.  
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Future Work: 
 
Next, I aim to acquire SSURGO data and examine the soil around Napa Valley and Santa Rosa, two areas 
north of the Bay Area, which were hit very hard by the damage caused by the wildfires. I will make a soil 
map from this data and examine whether there could have been significant runoff and soil erosion 
caused by the wildfires. 
 
I will also gather more data points, such as flow rates and lengths of the major streams and catchments 
within the subwatershed as well as the directions of flow of these water bodies, which are all 
characteristics that could be affected by the wildfires. 
 
I also plan on gathering more water quality data during the time period of October 1 to the current 
conditions. I chose October 1 as the beginning date to analyze because I felt like it was far enough 
removed from the beginning of the wildfires in Northern California (October 8) and it was also far 
enough removed from any other wildfires in the northern region of the state. In addition to turbidity 
and suspended sediment concentration, I aim to analyze pH, dissolved oxygen, and different nutrients, 
such as nitrate and phosphorus, which are both linked to the deposition of water pollutants from 
sediment since phosphorus binds to sediment.   
 
 
 
 
 
 
 
 
 
 
 
 


