
Determine the Wildfire Risk of Wineries in Napa County, CA 
                                                                                                                                   A Wildfire Factors Risk Assessment 

Data Sets Data Source Data Format Attributes/Fields 

Public Winery Napa County GIS Vector Name 

Napa Vegetation Napa County GIS Vector Simplified Category 

Napa Precipitation Napa County GIS Vector PRECIP 

Napa Fire Threat Napa County GIS Vector HAZ_Class 

Electricity Transmission CA Energy Commission Vector ObjectID 

Wildfire Locations CDFFP Table Latitude/Longtitude 

Napa Fire Police Station ArcGIS Online Vector Facility_N 

Debris Flow ArcGIS Online Vector Segment_ID 

Data 

Data sets I used for my analysis are listed in Table 1. 

Table 1. Data Sets Used for GIS Analysis 

Background/Introduction Method 

Results 

Discussion/Conclusions 

Streblow Winery 

Amici Cellars 

Streblow Winery 

Cairdean Winery 

V Madrone Winery 

Sabina Vineyards 

El Molino Winery 

Figure 3
. Selected

 W
in

eries W
ith

 P
recip

itati
o

n
 R

isk. 

Figure 2
. Selected

 W
in

eries W
ith

 V
egetati

o
n

 R
isk. 

Figure 4
. Selected

 W
in

eries W
ith

 Fire Threats. 

Figure 5
. W

in
eries D

en
sity R

isk A
ssessm

ent. 
Figure 9

. D
istan

ce to
  W

ild
fi

res R
isk A

ssessm
ent. 

Figure 8
. D

istan
ce to

  Fire P
o

lice Stati
on

  R
isk A

ssessm
en

t. 

Figure 7
. D

istan
ce to

 D
eb

ris Flo
w

 R
isk A

ssessm
en

t. 

Figure 6
. D

istan
ce to

 Electricity Tran
sm

issio
n

 R
isk A

ssessm
en

t. 

All analysis in this project was use ArcMap 10.7.1. The wineries were first selected from Napa Vegetation, 

Napa Precipitation and Napa Fire Threat data layers. The “Spatial Join” was used to join Napa Vegetation 

layer to Public Winery layer. Based on previous scientific research, the grassland, forest and scrubland are 

three vegetations that have high flammability, so “Select by Attribute” was employed to select the wineries 

that on grassland, scrubland or forest. The selection was exported as a new layer (Pyrke, Marsden-

Smedley 2005). Since precipitation less than 50 mm is considered as doughtiness for vineyard, wineries 

that had less than 50mm precipitation were selected by using “Select by Attribute” tool after employed 

“Spatial Join” to join Napa Precipitation layer and Public Wineries layer. The selection then exported as a 

new layer. Wineries that in Napa county fire threat zone were selected by using “Select by Location” with 

intersect Public Wineries layer to Napa Fire Threat layer. This selection also exported as a new layer. 

“Intersection” was employed to these three new layers to develop the final selection of the winery with 

these dangerous criteria.  

Next the density of the wineries, and the distance from wineries to fires, debris flow, fire police station as 

well as the electricity transmission lines were analyzed. The two wildfires, Tubbs and Oakmont, that Napa 

had in 2017 were added by using “Display XY Data” based on their latitudes and longitudes. Then 

“Euclidean Distance” was employed to develop the distance to those fires, and “Reclassify” tool was used 

to reclassify the distance through 1(further)-5(closer). Napa Electricity Lines layer was got by clipping the 

California Electricity Transmission layer and Napa county boundary layer. Then the Napa Electricity 

Transmission layer was used to develop the risk distance to the transmission lines by employing the 

“Euclidean Distance” and “Reclassify”. The Fire Police Station layer and Debris Flow layer were also 

used to risk distance to the fire police station and debris flow by having “Euclidean Distance” and 

“Reclassify”. The “Kernel Density” was used to develop the density of the win-

ery in Napa county. And also reclassify them through 1-5 risk level by using 

“Reclassify”. In all risk analysis, 5 means highest risk and 1 means lowest risk. 

Different weights were assigned to 2 fires(25%), electricity lines(25%), police 

station(20%), debris flow(15%), and density (15%) (Table 2). And tool “Raster 

Calculator” was used to develop the risk map with a combined score ranging 

from 1.8(low)-4.25(high). Then tool “Extract Muti Values to Points” was used 

to assign the risk values to the final selection of wineries. Last, the “Select by 

Attribute” was used to select wineries have high risk value (over 4.0). 
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Figure1. All Public Wineries.  

Final Selection of Wineries 

Wineries with High Risk 

Among total 517 public wineries, there are 275 wineries are in fire threat zone (figure 4), 56 wineries have 

in flammable vegetations (figure 2), and 492 wineries have average precipitation less the 50mm per year 

(figure 3). Wineries are concentrated in central and northern west part of the county, and the electricity 

transmission lines mainly go through the central, northern west and south of the county (figure 5&6). The 

two fires in 2017 were also located in the northern west part, so it is more likely to induce the debris flow 

here, and bring higher risk to these areas (figure 9&7). The distribution of the fire police stations goes with 

the electricity transmission lines and the distribution of the public wineries (figure 8). After intersecting  

vegetation, precipitation and fire threat layers, there are 48 wineries are selected, and among them, there 

are 6 wineries have risk values over 4.0, and Amici Cellars has 4.1, which is higher than other 5 wineries 

(figure 10). There is no winery has 4.25. Those 6 wineries have higher risk are  all located in northern west 

part of the Napa county. 

Factors Weights 

Wildfires 25% 

Electricity 25% 

Fire Police 20% 

Debris Flow 15% 

Density 15% 

Table 2. Factor Weights 

In conclusion, the northern west and south areas have relative 
higher risk than other parts of Napa county, especially northern 
west part having extremely high risk (figure 10). Most wineries 
that were burned in 2017 Napa wildfires were in northern west 
part of the county, and the results are pretty close to that (Morris 
2017). In northern west and central areas of the county actually 
have more fire police stations than east and south parts, and the 
reasons for this might be the local government know that these 
areas have higher fire risk, and also these areas more building 
dense than other areas, so they need more managements and 
control. However, as the wildfire starts, it is really hard to stop 
the fire, and no one knows where will the fire burn, so this make 
the northern west area even more dangerous to the wildfire. So, 
this project is used for Napa county government, residents, and 
especially to the owners of the wineries. California has serious 
wildfires each year, they need to have ideas of how to prevent 
and avoid fires as well as the preparation to the fires. As they 
know how these risk factors are distributed, they could have a 
better control and management to remove the hidden dangers,  

and save more people, money and the 
valuable resources that Napa county has. 

My results will be more useful if adding 
more research on soil moisture in Napa 
county in the future to make the analysis 
more accurate by adding the relevant risk 
factors. 

California is famous for the Napa Valley, and Napa county has the 
most concentrated wine production and vineyards (figure 1). Napa 
county is located in northern portion of California. In 2018, Napa 
Valley was welcomed 3.85 million tourists (Visit Napa Valley 
2019). Both the geographic and dry, warm climate in California 
make the wines have world-class taste and scent, but also make this 
state have more wildfires. In 2018, there were 8064 fires and 
1,823,153 acres were burned (Insurance Information Institute 
2019). Two major wildfires in 2017 Tubbs Fire and Oakmont Fire 
caused at least 11 wineries were severely damaged or destroyed, 
and over 54,000 acres were burned (Insurance Information Institute 
2019).This is a huge loss in California, so I bring up my research 
question: which wineries have higher risk to wildfires? Vegetation, 
precipitation, county fire threat zones, electricity lines, debris flow, 
density of wineries, fire locations and fire police station these risk 
factors were used in this analysis.  
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