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 Evidence for climate change is widespread and 
anthropogenic greenhouse gases (GHGs) have 
contributed to recent global warming. There 
will be many impacts of climate change 
including in the business areas of 
investments, operations, regulations, 
and image. As the climate 
changes, there will be both 
winners and losers, with 
evolving exposures and 
opportunities in these four 
areas.

 Already, 
industries are increasingly 
asked to disclose their 
policies, procedures, and 
risk-mitigation actions 
regarding GHGs and 
climate change. Once a 
disciplined enterprise risk 
management system is 
directed at climate 
change, significant 
actions are expected in 
response to perceived 
risks. In general, an 
enterprise risk manage-
ment system 
engenders 
situational 
awareness. To 
be useful for business planning, the risks must 
not only be properly identified but also 
quantified.

 For the insurance industry, an 
important operational climate risk is that 
idealized statistical assumptions may not 
hold in a warming world.  Instead it is 
important to take into account the following:
• Non-independence. The earth’s atmosphere, ocean, 
weather, and climate systems are strongly coupled and 
interrelated. As the climate changes, global patterns of 
weather events change. This complicates risk analysis 
since it implies that correlations are strong at large 
distances. 
• Non-stationarity. When statistical properties change, 
caution is required in using empirical probabilities, 

especially for rare events.

                These issues are not only scientifically 
interesting but are critical to develop and 

refine best practices in managing 
underwriting risk. Because of the 

importance of extreme events to 
property/casualty insurers, 

understanding how climate 
change affects distribu-
tional tails is particularly 

important. Climate 
change research that 

originally focused on 
global average behavior 
is increasingly looking at 

changes in rare, economi-
cally significant events. 

Near-term business 
decisions must consider if 

the frequency of a 
particular peril has 

changed from that 
indicated by a simple 

actuarial-type assessment 
of risk. To complicate 

matters, we have found 
that our ability to focus 

climate projec-
tions is limited; 

uncertainty 
grows as the 

detail of the projection increases. 

As climate change accelerates, so too 
will risk and the potential for new 

opportunities. Taking a “wait and see” 
approach is not advised. Business-as-

usual creates a distinct risk of being 
overtaken by events. At the same time, 

an effective risk management strategy must clearly 
determine what is important and relevant from the 

perspective of science, public perception, regulation, and 
operations.

 For more information, contact:  Dr. Ross Hoffman,  
Vice President, Business Development at +1.781.761.2288, 

rhoffman@aer.com.
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 In November 2008 Atmospheric and Environmen-
tal Research (AER) was acquired by Insurance Services 
Office (ISO) and many at AER said to themselves 
"Insurance?!?". After a few months it became very clear 
that there were indeed strong synergies between AER and 
ISO. The two major synergies are climate change, 
highlighted in this issue, and remote sensing, highlighted in 
previous issues, but also very evident in this issue since 
remote sensing provides critical information to monitor 
many aspects of climate change.
 Precisely predicting the future is not possible. All 
decisions must be made with imperfect knowledge. 
Investment decisions, especially long-term investment 
decisions, will be significantly effected by climate change. 
It is wise to include the best currently available projections 

of the future climate in our procedures and decision 
making.
 This issue focuses on greenhouse gases (GHGs) 
and climate change outcomes. GHGs are a primary 
factor in climate change. We describe work at AER on 
observing GHGs (AER Remote Sensing for Climate 
Change, p. 2) and modeling GHGs (Simulating Atmo-
spheric Concentrations of Main Greenhouse Gases, p.2). 
As for outcomes, we discuss the general impact of climate 
change on risk (Climate Change Risk and the Insurance 
Industry, p. 1)  and the uncertainty in monitoring the 
particular risk of rising sea level (Balancing the Sea Level 
Budget, p. 3). The essay on Wildfire Potential (p. 4) notes 
that both climate change and land use management 
change impacts fire fuels.

 We’ve all seen the stories in the news: spectacular 
images of towering wildfire flames devouring everything in 
their path as property owners are helpless to do anything 
but watch. A question the insurance industry is interested in 
is, “Are these events occurring with increased frequency?” 
The answer lies in the evolution of two important trends. The 
first, and perhaps most surprising trend, is that the number of 
acres burned each year in the United States has fallen from 
a peak of 52.3 million acres in 1930 to 3.6 million acres in 
1958. Since then, the number of acres burned each year by 
wildfire has been fluctuating in the range between a high of 
7.4 million acres in 1988 to a low of 1.6 million acres in 1993. 
The reason for the relatively low level of recent wildfire 
activity can be attributed to wildfire suppression policies, 
which are based on the philosophy that it is best to 
extinguish wildfires as quickly as possible. An unintended 
consequence of this policy has been the accumulation of 
wildfire fuel (brush, and other vegetation) in areas where 
these policies are enforced. A second important trend has 
been a shift in the population into areas where urban devel-
opment meets wildlands—areas prone to wildfire. The result 
is that more homes and other insurable structures are now 
at a greater risk of suffering a wildfire-related loss. Superim-
posed on this are other factors related to climate change 
such as drought and global warming. Both can be impor-
tant forces that can have a significant effect on wildfire fuel 
and wildfire potential.

 In AER’s WIST Division, a team of scientists led by 
Guy Seeley has been updating a product used by the 
insurance industry to quantify a structure’s wildfire risk 
exposure in the state of California. This product is called 
FireLine and was first produced under the direction of ISO, 
Inc. The FireLine product was last updated in 2004.  FireLine 
is a GIS database that maps three quantities demonstrated 
to be predictive of wildfire potential: 1) the first is fuel, as 
discussed above; 2) the second is the slope of the underly-
ing terrain, which is correlated with how rapidly flames can 
travel; and 3) a measure of how easy or difficult it is for 
emergency professionals to access a property to conduct 

firefighting operations. An example of the FireLine product is 
provided in Figure 1 for a portion of Santa Barbara County 
in California that was the site of a recent wildfire. It is evident 
that nearly all the insured losses in the Jesusita wildfire of 
May 2009 were properties located in high risk, heavy fuel 
areas.

 During this update, AER leveraged tools devel-
oped for a previous WIST project to implement an 
automated processing “pipeline.” As a result, FireLine 
datasets can now be generated much more economically, 
opening the way for more frequent updates that will more 
likely capture natural and man-made changes to wildfire 
potential.

 For more information, contact:  George Modica,  
Senior Staff Scientist, Data Assimilation Group or Dr. Guy 
Seeley, Vice President, WIST Division at +1.781.761.2288, 
gmodica@aer.com or gseeley@aer.com.  
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impoFigure 1. Example of the FireLine product for a portion of Santa Barbara County, California, where the Jesusita 

wildfire in May 2009 claimed dozens of homes (fire icons). Color shading is used to represent either no fuel (NF, 
green), light fuel (F1, yellow), medium fuel (F3, orange), or heavy fuel (F5, red). The fire perimeter, as reported by 
the USGS at 1100 LT 10 May 2009 is shown in blue.
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 In collaboration with NASA, NOAA, NSF, DOE, 
academia, and private industry, AER has devel-
oped a regional transport model for simulating 
the atmospheric concentrations of the main 
greenhouse gases (GHGs), including CO2, 
CH4, and N2O. At the heart of our model lies 
a version of the Weather Research and 
Forecasting (WRF) model that we have 
customized for driving the Stochastic Time 
Inverted Lagrangian Transport (STILT) Model. 
The high fidelity of the WRF simulations, 
coupled with the inherent ability of the 
Lagrangian approach to resolve fine details of 
the atmospheric flow, make our model a natural 
tool for simulating GHG concentrations and 

 As we approach the 50th anniversary of satellites 
designed to make Earth observations, the focus of upcom-
ing missions is moving from weather observations to climate 
observations. In 2007 the National Research Council 
released its decadal survey “Earth Science and Applica-

tions from Space: National Imperatives for the Next 
Decade and Beyond”. This report outlined a number of 
satellite-based science missions that should be undertaken 
to better understand global environmental change.  In 
addition, the Japan Aerospace Exploration Agency 
(JAXA), in conjunction with the (Japanese) National 
Institute for Environmental Studies (NIES) and the Ministry of 
the Environment (MOE), has recently launched the Green-
house gases Observation SATellite (GOSAT).

 For nearly 30 years AER has been at the forefront 
in the development of state-of-the-art algorithms for 
modeling and simulation of the atmosphere. These include 
the radiative transfer and geophysical parameter retrieval 
algorithms implemented for a number of operational and 
research satellite programs. We have leveraged this 

technology and are active participants in two of the NASA 
decadal survey missions (CLARREO and ASCENDS) and are 
also on the GOSAT science team.

 The Climate Absolute Radiance and Refractivity 
Observatory (CLARREO) mission is being developed to 
monitor climate change by making highly accurate radio-
metric measurements of the atmosphere.  As envisioned by 
NASA, “The CLARREO mission will provide accurate, 
credible, and tested climate records that lay the ground-
work for informed decisions on mitigation and adaptation 
policies that address the effects of climate change on 
society.”  
 The goal of an Active Sensing of CO2 Emissions 
over Nights, Days, and Seasons (ASCENDS) mission is to 
enhance the understanding of the role of carbon dioxide 
in the global carbon cycle.  Using laser absorption 
spectroscopy, ASCENDS will help to quantify the spatial 
distribution of carbon dioxide by producing global 
concentration maps.  This data will be used in conjunction 
with numerical models to quantitatively verify and validate 
terrestrial and oceanic sources and sinks of CO2 and 
provide a scientific basis for future projections of CO2 
sources and sinks.  

 Our work with GOSAT focuses on the validation of 
trace gas remote sensing techniques and the use of 
GOSAT measurements to develop and validate laser 
techniques for the satellite-based measurement of carbon 
dioxide. The use of GOSAT data enhances on-going valida-
tion activities at AER by extending algorithm validations 
into the short-wave infrared region of the spectrum and 
provides the ability to directly compare the data with other 
measurement technologies operating in this spectral 
region.

 Taken together, these satellite measurements will 
collect data to improve our ability to specify atmospheric 
composition and thereby to develop a coherent and 
consistent picture of the environment that provides 
scientists and policymakers with data necessary to evalu-
ate the magnitude and impact of global change.

 For more information, contact:  Dr. Ron Isaacs, 
Executive Vice President or Dr. Hilary (Ned) Snell, Vice 
President, Remote Sensing Division at +1.781.761.2288, 
risaacs@aer.com or hsnell@aer.com.
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 Global mean sea level rise is an important indica-
tor of climate change and a major concern for popula-
tions living near the coasts.  Over the last decade, the rate 
of sea level rise measured by satellite altimeters has been 
approximately 3 mm/yr.  Changes in mean sea level are 
primarily caused by changes in total ocean mass due to 

the exchange of water between the land and ocean and 
changes in mean ocean density due to changes in ocean 
temperature and salinity. Knowing the balance between 
mass and density contributions helps us to understand the 
climate factors influencing mean sea level rise.

 Monthly observations from the Gravity Recovery 
and Climate Experiment (GRACE) satellite mission can 
provide estimates of the ocean mass component of the 
sea level budget, but full use of the data requires a 
detailed understanding of its errors and biases.  Scientists at 
AER have examined trends in ocean mass calculated from 

six years of 
GRACE data and 
found differences 
of up to 1 mm/yr 
b e t w e e n 
estimates derived 
from different 
GRACE process-
ing centers 
solutions.  In 
a d d i t i o n , 
variations in 
post-processing, 
masking, and 
filtering procedures required to convert the GRACE data 
into ocean mass lead to trend differences of up to 0.5 
mm/yr.  Necessary external model adjustments add to 
these uncertainties, with reported post-glacial rebound 
corrections differing by as much as 1 mm/yr.  Disagreement 
in the regional trends between the GRACE processing 
centers is most noticeable in areas south of Greenland, 
and in the southeast and northwest Pacific Ocean.  Non-
ocean signals, such as in the Indian Ocean due to the 2004 
Sumatran-Andean earthquake, and near Greenland and 
West Antarctica due to contamination by land signals, can 
also corrupt the ocean trend estimates.

 Based on our analyses, formal errors may not 
capture the true uncertainty in either regional or global 
ocean mass trends derived from GRACE.  Future work 
needs to continue focusing on understanding adequately 
the full uncertainties in trend estimates from GRACE as well 
as the other datasets and, if possible, on reducing those 
errors and tightening the sea level budgets.

 For more information, contact:  Dr. Rui Ponte, 
Manager or Dr. Katherine Quinn,  Senior Research Associ-
ate, Oceanography Group at +1.781.761.2288, 
rponte@aer.com or kquinn@aer.com.  
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estimating their surface fluxes at fine spatial and temporal 
scales relevant to policy-making (e.g., as envisioned by 
the Kyoto protocol and its successors).
 
 AER, in collaboration with our partners, is currently 
applying the model to simulate GHG data from a variety 
of platforms, including towers, aircraft, and satellites (Aura, 
GOSAT, and ASCENDS). Examples of the model's perfor-
mance during the COBRA-NA aircraft campaign in 
May-June 2003 are described by Kort et al1. In that paper, 
we were able to conclude that, at least for one episode 
(spring 2003), the currently adopted emission inventories of 
methane for North America were accurate, while the 
emissions for nitrous oxide were underestimated by more 
than a factor of 2. We were able to draw these conclusions 

Dr. Ross Hoffman recently spoke at The PCS Catastrophe Conference.  His topic, The Influences of Climate Change: Ignore 
at Your Own Risk, can be viewed at http://www.iso.com/downloads/pcs/2009/HoffmanTheImpactsofClimateChange.ppt.

At the 2009 AIR Spring Conference, Mr. Ron Isaacs and Dr. Ross Hoffman delivered talks on the Applications of Remote 
Sensing for Improved Catastrophe Risk Management, Projected Sea Level Rise and Its Impact on Insured Risk, Seasonal 
Hurricane Forecasting and  The Impact of Climate on Worldwide Atmospheric Perils.

relying on the accurate representation of atmospheric 
transport by means of our WRF/STILT model, so that an 
accurate simulation of one gas (methane) allowed 
conclusions to be drawn with regard to the second (nitrous 
oxide). Currently, with funding from the National Science 
Foundation, we are extending this multi-species approach 
to other data sets for CO2, CH4, and N2O, and longer time 
periods. Another application to estimate CH4 emissions in 
California’s Central Valley described by Zhao et al2. 
involved running the WRF/STILT model at even finer resolu-
tion (down to 2 km).

 For more information, contact:  Dr. Janusz Eluszkie-
wicz, Senior Staff Scientist, Research and Development 
Division at +1. 781.761.2288 or jeluszki@aer.com .
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the atmospheric concentrations of the main 
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modeling and simulation of the atmosphere. These include 
the radiative transfer and geophysical parameter retrieval 
algorithms implemented for a number of operational and 
research satellite programs. We have leveraged this 

technology and are active participants in two of the NASA 
decadal survey missions (CLARREO and ASCENDS) and are 
also on the GOSAT science team.

 The Climate Absolute Radiance and Refractivity 
Observatory (CLARREO) mission is being developed to 
monitor climate change by making highly accurate radio-
metric measurements of the atmosphere.  As envisioned by 
NASA, “The CLARREO mission will provide accurate, 
credible, and tested climate records that lay the ground-
work for informed decisions on mitigation and adaptation 
policies that address the effects of climate change on 
society.”  
 The goal of an Active Sensing of CO2 Emissions 
over Nights, Days, and Seasons (ASCENDS) mission is to 
enhance the understanding of the role of carbon dioxide 
in the global carbon cycle.  Using laser absorption 
spectroscopy, ASCENDS will help to quantify the spatial 
distribution of carbon dioxide by producing global 
concentration maps.  This data will be used in conjunction 
with numerical models to quantitatively verify and validate 
terrestrial and oceanic sources and sinks of CO2 and 
provide a scientific basis for future projections of CO2 
sources and sinks.  

 Our work with GOSAT focuses on the validation of 
trace gas remote sensing techniques and the use of 
GOSAT measurements to develop and validate laser 
techniques for the satellite-based measurement of carbon 
dioxide. The use of GOSAT data enhances on-going valida-
tion activities at AER by extending algorithm validations 
into the short-wave infrared region of the spectrum and 
provides the ability to directly compare the data with other 
measurement technologies operating in this spectral 
region.

 Taken together, these satellite measurements will 
collect data to improve our ability to specify atmospheric 
composition and thereby to develop a coherent and 
consistent picture of the environment that provides 
scientists and policymakers with data necessary to evalu-
ate the magnitude and impact of global change.

 For more information, contact:  Dr. Ron Isaacs, 
Executive Vice President or Dr. Hilary (Ned) Snell, Vice 
President, Remote Sensing Group at +1.781.761.2288, 
risaacs@aer.com or nsnell@aer.com.
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 Global mean sea level rise is an important indica-
tor of climate change and a major concern for popula-
tions living near the coasts.  Over the last decade, the rate 
of sea level rise measured by satellite altimeters has been 
approximately 3 mm/yr.  Changes in mean sea level are 
primarily caused by changes in total ocean mass due to 

the exchange of water between the land and ocean and 
changes in mean ocean density due to changes in ocean 
temperature and salinity. Knowing the balance between 
mass and density contributions helps us to understand the 
climate factors influencing mean sea level rise.

 Monthly observations from the Gravity Recovery 
and Climate Experiment (GRACE) satellite mission can 
provide estimates of the ocean mass component of the 
sea level budget, but full use of the data requires a 
detailed understanding of its errors and biases.  Scientists at 
AER have examined trends in ocean mass calculated from 

six years of 
GRACE data and 
found differences 
of up to 1 mm/yr 
b e t w e e n 
estimates derived 
from different 
GRACE process-
ing centers 
solutions.  In 
a d d i t i o n , 
variations in 
post-processing, 
masking, and 
filtering procedures required to convert the GRACE data 
into ocean mass lead to trend differences of up to 0.5 
mm/yr.  Necessary external model adjustments add to 
these uncertainties, with reported post-glacial rebound 
corrections differing by as much as 1 mm/yr.  Disagreement 
in the regional trends between the GRACE processing 
centers is most noticeable in areas south of Greenland, 
and in the southeast and northwest Pacific Ocean.  Non-
ocean signals, such as in the Indian Ocean due to the 2004 
Sumatran-Andean earthquake, and near Greenland and 
West Antarctica due to contamination by land signals, can 
also corrupt the ocean trend estimates.

 Based on our analyses, formal errors may not 
capture the true uncertainty in either regional or global 
ocean mass trends derived from GRACE.  Future work 
needs to continue focusing on understanding adequately 
the full uncertainties in trend estimates from GRACE as well 
as the other datasets and, if possible, on reducing those 
errors and tightening the sea level budgets.

 For more information, contact:  Dr. Rui Ponte, 
Manager or Dr. Katherine Quinn,  Senior Research Associ-
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mance during the COBRA-NA aircraft campaign in 
May-June 2003 are described by Kort et al1. In that paper, 
we were able to conclude that, at least for one episode 
(spring 2003), the currently adopted emission inventories of 
methane for North America were accurate, while the 
emissions for nitrous oxide were underestimated by more 
than a factor of 2. We were able to draw these conclusions 

Dr. Ross Hoffman recently spoke at The PCS Catastrophe Conference.  His topic, The Influences of Climate Change: Ignore 
at Your Own Risk, can be viewed at http://www.iso.com/downloads/pcs/2009/HoffmanTheImpactsofClimateChange.ppt.

At the 2009 AIR Spring Conference, Mr. Ron Isaacs and Dr. Ross Hoffman delivered talks on the Applications of Remote 
Sensing for Improved Catastrophe Risk Management, Projected Sea Level Rise and Its Impact on Insured Risk, Seasonal 
Hurricane Forecasting and  The Impact of Climate on Worldwide Atmospheric Perils.

relying on the accurate representation of atmospheric 
transport by means of our WRF/STILT model, so that an 
accurate simulation of one gas (methane) allowed 
conclusions to be drawn with regard to the second (nitrous 
oxide). Currently, with funding from the National Science 
Foundation, we are extending this multi-species approach 
to other data sets for CO2, CH4, and N2O, and longer time 
periods. Another application to estimate CH4 emissions in 
California’s Central Valley described by Zhao et al2. 
involved running the WRF/STILT model at even finer resolu-
tion (down to 2 km).

 For more information, contact:  Dr. Janusz Eluszkie-
wicz, Senior Staff Scientist, Research and Development 
Division at +1. 781.761.2288 or jeluszki@aer.com .
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 Evidence for climate change is widespread and 
anthropogenic greenhouse gases (GHGs) have 
contributed to recent global warming. There 
will be many impacts of climate change 
including in the business areas of 
investments, operations, regulations, 
and image. As the climate 
changes, there will be both 
winners and losers, with 
evolving exposures and 
opportunities in these four 
areas.

 Already, 
industries are increasingly 
asked to disclose their 
policies, procedures, and 
risk-mitigation actions 
regarding GHGs and 
climate change. Once a 
disciplined enterprise risk 
management system is 
directed at climate 
change, significant 
actions are expected in 
response to perceived 
risks. In general, an 
enterprise risk manage-
ment system 
engenders 
situational 
awareness. To 
be useful for business planning, the risks must 
not only be properly identified but also 
quantified.

 For the insurance industry, an 
important operational climate risk is that 
idealized statistical assumptions may not 
hold in a warming world.  Instead it is 
important to take into account the following:
• Non-independence. The earth’s atmosphere, ocean, 
weather, and climate systems are strongly coupled and 
interrelated. As the climate changes, global patterns of 
weather events change. This complicates risk analysis 
since it implies that correlations are strong at large 
distances. 
• Non-stationarity. When statistical properties change, 
caution is required in using empirical probabilities, 

especially for rare events.

                These issues are not only scientifically 
interesting but are critical to develop and 

refine best practices in managing 
underwriting risk. Because of the 

importance of extreme events to 
property/casualty insurers, 

understanding how climate 
change affects distribu-
tional tails is particularly 

important. Climate 
change research that 

originally focused on 
global average behavior 
is increasingly looking at 

changes in rare, economi-
cally significant events. 

Near-term business 
decisions must consider if 

the frequency of a 
particular peril has 

changed from that 
indicated by a simple 

actuarial-type assessment 
of risk. To complicate 

matters, we have found 
that our ability to focus 

climate projec-
tions is limited; 

uncertainty 
grows as the 

detail of the projection increases. 

As climate change accelerates, so too 
will risk and the potential for new 

opportunities. Taking a “wait and see” 
approach is not advised. Business-as-

usual creates a distinct risk of being 
overtaken by events. At the same time, 

an effective risk management strategy must clearly 
determine what is important and relevant from the 

perspective of science, public perception, regulation, and 
operations.

 For more information, contact:  Dr. Ross Hoffman,  
Vice President, Business Develpoment at +1.781.761.2288, 

rhoffman@aer.com.
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 In November 2008 Atmospheric and Environmen-
tal Research (AER) was acquired by Insurance Services 
Office (ISO) and many at AER said to themselves 
"Insurance?!?". After a few months it became very clear 
that there were indeed strong synergies between AER and 
ISO. The two major synergies are climate change, 
highlighted in this issue, and remote sensing, highlighted in 
previous issues, but also very evident in this issue since 
remote sensing provides critical information to monitor 
many aspects of climate change.
 Precisely predicting the future is not possible. All 
decisions must be made with imperfect knowledge. 
Investment decisions, especially long-term investment 
decisions, will be significantly effected by climate change. 
It is wise to include the best currently available projections 

of the future climate in our procedures and decision 
making.
 This issue focuses on greenhouse gases (GHGs) 
and climate change outcomes. GHGs are a primary 
factor in climate change. We describe work at AER on 
observing GHGs (AER Remote Sensing for Climate 
Change, p. 2) and modeling GHGs (Simulating Atmo-
spheric Concentrations of Main Greenhouse Gases, p.2). 
As for outcomes, we discuss the general impact of climate 
change on risk (Climate Change Risk and the Insurance 
Industry, p. 1)  and the uncertainty in monitoring the 
particular risk of rising sea level (Balancing the Sea Level 
Budget, p. 3). The essay on Wildfire Potential (p. 4) notes 
that both climate change and land use management 
change impacts fire fuels.

 We’ve all seen the stories in the news: spectacular 
images of towering wildfire flames devouring everything in 
their path as property owners are helpless to do anything 
but watch. A question the insurance industry is interested in 
is, “Are these events occurring with increased frequency?” 
The answer lies in the evolution of two important trends. The 
first, and perhaps most surprising trend, is that the number of 
acres burned each year in the United States has fallen from 
a peak of 52.3 million acres in 1930 to 3.6 million acres in 
1958. Since then, the number of acres burned each year by 
wildfire has been fluctuating in the range between a high of 
7.4 million acres in 1988 to a low of 1.6 million acres in 1993. 
The reason for the relatively low level of recent wildfire 
activity can be attributed to wildfire suppression policies, 
which are based on the philosophy that it is best to 
extinguish wildfires as quickly as possible. An unintended 
consequence of this policy has been the accumulation of 
wildfire fuel (brush, and other vegetation) in areas where 
these policies are enforced. A second important trend has 
been a shift in the population into areas where urban devel-
opment meets wildlands—areas prone to wildfire. The result 
is that more homes and other insurable structures are now 
at a greater risk of suffering a wildfire-related loss. Superim-
posed on this are other factors related to climate change 
such as drought and global warming. Both can be impor-
tant forces that can have a significant effect on wildfire fuel 
and wildfire potential.

 In AER’s WIST Division, a team of scientists led by 
Guy Seeley has been updating a product used by the 
insurance industry to quantify a structure’s wildfire risk 
exposure in the state of California. This product is called 
FireLine and was first produced under the direction of ISO, 
Inc. The FireLine product was last updated in 2004.  FireLine 
is a GIS database that maps three quantities demonstrated 
to be predictive of wildfire potential: 1) the first is fuel, as 
discussed above; 2) the second is the slope of the underly-
ing terrain, which is correlated with how rapidly flames can 
travel; and 3) a measure of how easy or difficult it is for 
emergency professionals to access a property to conduct 

firefighting operations. An example of the FireLine product is 
provided in Figure 1 for a portion of Santa Barbara County 
in California that was the site of a recent wildfire. It is evident 
that nearly all the insured losses in the Jesusita wildfire of 
May 2009 were properties located in high risk, heavy fuel 
areas.

 During this update, AER leveraged tools devel-
oped for a previous WIST project to implement an 
automated processing “pipeline.” As a result, FireLine 
datasets can now be generated much more economically, 
opening the way for more frequent updates that will more 
likely capture natural and man-made changes to wildfire 
potential.

 For more information, contact:  George Modica,  
Senior Staff Scientist, Data Assimilation Group or Dr. Guy 
Seeley, Vice President, WIST Division at +1.781.761.2288, 
gmodica@aer.com or gseeley@aer.com.  
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impoFigure 1. Example of the FireLine product for a portion of Santa Barbara County, California, where the Jesusita 

wildfire in May 2009 claimed dozens of homes (fire icons). Color shading is used to represent either no fuel (NF, 
green), light fuel (F1, yellow), medium fuel (F3, orange), or heavy fuel (F5, red). The fire perimeter, as reported by 
the USGS at 1100 LT 10 May 2009 is shown in blue.
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