
Past findings:

1. Hurricane variables (maximum wind gust and duration of strong winds) are the most 
influential predictors (Quiring et al 2010; Liu et al 2005).

2. Soil type and  soil texture are good predictors because they provide information on soil 
stability, which determines the ability of power poles to remain upright (Quiring et al 
2010).

3. Land cover variables can be substituted for power system variables in areas where power 
system data is unavailable (Quiring et al 2010).

Anticipated findings:

1. Areas with certain tree types (see Figure 7) will have an increased number of outages 
(which we will discover during the holdout analysis).  These tree types are more 
susceptible to damage from hurricane winds (tree fall and broken branches).

2. Areas with greater storm total precipitation will also have an increased number of outages 
(due to ground saturation, leading to tree fall).

3. The addition of tree type and precipitation estimates (storm total and rain rate) will result 
in a more accurate hurricane power outage model that can benefit both utility companies 
and the general public.
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Hopkins University) and Dr. Steven Quiring (Texas A&M University) to
predict power outages resulting from hurricanes prior to landfall.

Purpose

Data

• Tree type: USDA Forest Service –

Forest Type database (2008)

• Precipitation: NOAA Advanced Hydrologic

Prediction Service, AHPS (2005-Present)

• Model will be run for Hurricanes Danny (1997), Dennis (2005),

Georges (1998), Ivan (2004), and Katrina (2005). These are also the same

hurricanes used to test the previous model.

An Overview of Hurricane Power Outage Modeling

Types of regression models:  
• Classification and regression trees (CART)
• Generalized linear models (GLM)
• Generalized additive models (GAM)

Variables used in the previous hurricane power outage model:
• Hurricane variables (maximum wind speed, minimum central pressure)
• Power system variables
• Precipitation (mean annual and standardized precipitation index, SPI)
• Land cover (not as specific as tree type)
• Topographic variables
• Soils variables

Figure 1. Hypothetical CART tree
(from Guikema, Quiring, & Han 2010)

Implications:
 More accurate and efficient placement of power crews before a

hurricane strikes
 Public benefit

Improvements:
 More detailed tree type dataset (with less data gaps)
 Integration of more precipitation variables (such as rain rates)

Implications and Improvements

Tree type Anticipated Results

Figure 2. Precipitation from Hurricane Katrina, August 30, 2005                Figure 3. Alabama precipitation > 4 in. and tree type

Figure 4. Precipitation from Hurricane Dennis, July 6, 2005                       Figure 5. Alabama precipitation > 4 in. and tree type

Figure 7. Tree species with low wind resistance (from Duryea et al 2007)

Research Question

Will the addition of tree type and storm total precipitation increase the 
accuracy of the power outage model?

Objectives:
1. Determine the region of interest (in this case, the coverage area of 

the utility company), and acquire tree type and precipitation data for 
that area.

2. Process the data and using a sampling method (ArcGIS Zonal 
Statistics), assign values to each grid cell.

3. Integrate new variables into the model and retrieve results.
4. Compare model accuracy with results from older model versions 

using a holdout analysis (as mentioned in Quiring et al 2010).

Precipitation

Dominant species
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