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Wildfires in California

- Since 1972, the area burned each year in
California has increased 5-fold.

- 2018: 1.8 M acres burned (over $16 B
estimated losses and 85 deaths); more
than any other U.S. state.

- 2019: 4 wildfires caused losses > $25 B.
- 2020: 9,279 fire events, 4.2 M acres
burned, 32 deaths. August Complex,
largest ever wildfire in California,
burned > 1 million acres.

- 2021: Second largest wildfire in CA
history, Dixie fire: 960,335 acres burned
(as of Sept. 12).
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California Temperature and Precipitation
July 2018 vs. 1971–2000 average

(a) Temperature (b) Precipitation
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Purpose of the Study
- To investigate of the effect of wildfire events on:

- Residential house-price and size dynamics,
- Household income and wealth,
- Mortgage default,
- Property-insurance risk.

- Our focus:

1. Carry out empirical analysis based on high-frequency geospatial data:
- To estimate the wildfire exposure of residential single-family homes and mortgages.
- To determine the long- and short-term effects of wildfires on insured properties.

2. Exploit a quasi-experimental design identified by fire “treatment” and “control” areas.
- Burn-area boundaries are determined by CalFire scientists.

3. Inform policy debate concerning residential fire-insurance regulation in California.
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Empirical Analysis I: Estimate the Probability of California Wildfires

- Geographic Area — Geoprocess all of California into 1.5 by 1.5 kilometer grids (urban
areas) and 4.5 by 4.5 kilometer grids (rural areas).

- Data collection for each grid point (June through October):
1. USGS: slope and elevation.
2. SILVIS Labs Data: Wildland Urban Interface (vegetation and urban coverage).
3. Meterological NARR data are simulated with WRF/UCMmodels and verified with

NOAA station measurements (Vahmani, Jones, and Patricola, 2019): daily averages for
wind direction, wind speed, max. temperature, relative humidity.

4. ATTOM Data Solutions: grid location of single-family residential homes
(prices/characteristics) and mortgages (contract/performance).

- Estimation strategy: Logistic regression.
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Probability of wildfires: Logistic regression

coefficient std. err.

Constant -10.7559*** 0.039
Wind Speed 0.3976*** 0.005
Maximum Temperature 0.4854*** 0.018
Relative Humidity -0.2549*** 0.016
Slope 0.4003*** 0.011
Elevation 0.2821*** 0.011
Percentage of Urban Site Coverage -0.0429* 0.021
Percentage of Vegetative Site Coverage 0.0677*** 0.018
Northeasterly Wind 0.3743*** 0.031
Southeasterly Wind 0.3921*** 0.032
September 1.9573*** 0.042
October 3.2897*** 0.043

Observations 28,978,800
Pseudo R-squared 0.16
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