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[4] US wildfires: anthropogenic climate change and risks for utilities in fire-prone areas 
 

Given the collapse in PG&E stock in the wake of two severe wildfire seasons, we wanted to assess risks 
that such catastrophic events recur in the future.  In other words, were 2017 and 2018 anomalous fire 
seasons, or are such risks something that investors need to be mindful of in the future?  Based on the latest 
research, owning utilities in fire-prone areas looks to be fraught with risk that isn’t going away. 
 

 
 
Recent wildfire research attempts to identify the degree to which man-made climate change contributes 
to forest fire activity.  The approach: use historical data to determine a “non-anthropogenic baseline”, 
which is the amount of hectares that would probably have burned anyway absent any climate change, and 
due to natural causes.  One recent example comes from a 2016 paper from researchers at Columbia’s 
Lamont Doherty Earth Observatory and the University of Idaho.  Their “natural burn area” baseline is shown 
in blue; the gray dots show the actual amounts burned; and the red line shows the estimated total burn 
area.  As you can see, total hectares burned were roughly double their “natural” baseline estimate. 
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Here’s another look.  The first chart shows an estimate of the increase in temperature in Western forest 
regions due to human activities.  The recent temperature increase corresponds to an increase in the “fuel 
aridity” of Western forests (fuel aridity is a blend of different combustibility measures that rise as climate 
impacts intensify24).  As the fuel aridity of Western forests rose, the hectares of US forests that burned in 
wildfires rose as well, and by an exponential amount as the Y axis is in log scale (second chart).  These 
charts illustrate the connection many forestry scientists see between man-made climate change (which 
drives up fuel aridity) and wildfire severity. 
 

   
 
Climate change is not the only way that humans affect wildfire severity; humans also start a lot 
of fires, whether intentionally or not.  When looking at the numbers of fires and at the number of 
hectares burned, humans account for 84% of the former and almost half of the latter.  Natural causes 
such as lightning account for the rest.  The table below is for the period 1992-2012; fire frequency peaked 
around 1980, and has been declining since due to fewer instances of arson, fewer controlled burns 
becoming uncontrolled, and fewer cigarette ignitions. 
 

 
 

  

                                                 
24 Fuel aridity is a composite based on 8 measures of potential forest fire risk and intensity: the energy release 
component, the Fire Weather Index, the vapor pressure deficit, the climatic water deficit, the Palmer drought severity 
index, the Forest Fire danger index, the Keetch–Byram drought index and reference potential evapotranspiration. 
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US forest fire area versus fuel aridity by year
Forest fire area, thousands of hectares

Fuel aridity vs. non anthropogenic baseline

Humans start most fires and account for almost half of all forest area burned

Human Lightning Human % Human Lightning Human %

Mediterranean California 87,274 2,855 97% 2,143,282 253,210 89%

Northern Forests 61,673 2,574 96% 302,561 82,721 79%

Eastern Temperate Forests 815,499 44,859 95% 3,827,045 829,293 82%

Marine West Coast Forests 14,586 925 94% 19,251 27,291 41%

Great Plains 134,944 17,586 88% 3,992,557 2,564,955 61%

Southern Semiarid Highlands 7,504 2,167 78% 340,873 254,418 57%

Tropical Wet Forests 4,832 1,917 72% 357,150 350,477 50%

North American Desert 55,422 52,044 52% 2,394,677 8,880,691 21%

Northwest Forested Mountains 76,735 94,017 45% 1,895,622 5,731,733 25%

Temperate Sierras 13,607 26,502 34% 754,393 1,152,064 40%

Total Continental US 1,272,076 245,446 84% 16,027,412 20,126,852 44%

Source: Balch et al University of Boulder, January 2017, for the period 1992-2012.

Area burned (hectares)Number of fires
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Part of the reason for the increase in wildfires and the resulting economic damages: increased housing 
growth in fire-prone areas, and an increase in fire suppression policies.  The number of US homes 
and land area prone to wildfire impacts has increased by nearly 1350% since 1940.  The first chart shows 
the number of homes in the Western US deemed to have “medium to very high” fire risk.  A recent study 
looked at California specifically and future housing settlement in fire prone areas.  The authors estimate 
that California’s residential development will replace nearly 12 million acres of forests and agricultural lands 
by 2050, increasing the number of houses in “very high” wildfire severity zones by nearly 1 million.  
 

  
 

On fire suppression: in some fire suppressed ecosystems, certain shade-intolerant and more fire-resistant 
species such as Ponderosa pine can be outcompeted by shade-tolerant and less fire-resistant species such 
as Douglas fir.  The result: a less fire-resistant forest.  And by contributing to buildup of woody debris, 
these ecosystems are at risk of high-intensity “catastrophic” fires and soil erosion.  As shown below, some 
forests in Northern California have become much denser since the 1930’s, reflecting in part the impact of 
fire suppression approaches.  To be clear, the 1940-1980 cool/wet period in the West also contributed to 
denser forests of smaller trees since there were fewer wildfires and more moisture for tree regeneration25. 
 

 
  

                                                 
25 Ponderosa pine and western larch may suffer 50% of their circumference damaged by fire and survive whereas 
other tree species such as Douglas fir may die with only 25% of their circumference damaged. Sources for this section 
include the University of Montana College of Forestry and Conservation, and the Montana State University Forest 
Ecology and Management department. 

0

1

2

3

4

5

6

7

1940 1950 1960 1970 1980 1990 2000 2010

Source: Strader (Villanova), Natural Hazards. 2018.

Total homes located in "medium to very high risk" wildfire 
zones in western US, Millions of homes

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2010 2020 2030 2040 2050

Source: Mann et al. 2014. Chart depicts "Rural Growth" scenario.

California homes located in "very high risk" wildfire zones 
Millions of homes

0

20

40

60

80

100

120

140

160

180

Small trees Medium trees Large trees All trees

1930s 2000s

Source: Public Policy Institute of California, UC Berkeley. 2017.
Survey regions include Sierra Nevada highlands and southern Cascade
ranges. Trees are categorized as small if they are 4-12 inches diameter at 
breast height, medium at 13-24 inches and large over 24 inches.

California Headwater forests have become denser
Trees per acre



IMPORTANT INFORMATION 

This material is for information purposes only. The views, opinions, estimates and strategies expressed herein constitutes Michael Cembalest’s judgment based on 
current market conditions and are subject to change without notice, and may differ from those expressed by other areas of JPMorgan Chase & Co. (“JPM”). This 
information in no way constitutes J.P. Morgan Research and should not be treated as such.  

Non-Reliance: Certain information contained in this material is believed to be reliable; however, JPM does not represent or warrant its accuracy, reliability or 
completeness, or accept any liability for any loss or damage (whether direct or indirect) arising out of the use of all or any part of this material. No representation 
or warranty should be made with regard to any computations, graphs, tables, diagrams or commentary in this material, which are provided for 
illustration/reference purposes only. JPM assumes no duty to update any information in this material in the event that such information changes. Any projected 
results and risks are based solely on hypothetical examples cited, and actual results and risks will vary depending on specific circumstances. Forward-looking 
statements should not be considered as guarantees or predictions of future events.   

Nothing in this document shall be construed as giving rise to any duty of care owed to, or advisory relationship with, you or any third party.  Nothing in this 
document shall be regarded as an offer, solicitation, recommendation or advice (whether financial, accounting, legal, tax or other) given by JPM and/or its officers 
or employees, irrespective of whether or not such communication was given at your request. JPM and its affiliates and employees do not provide tax, legal or 
accounting advice. You should consult your own tax, legal and accounting advisors before engaging in any financial transactions.   

General Risks & Considerations: Any views, strategies or products discussed in this material may not be appropriate for all individuals and are subject to risks. 
Investors may get back less than they invested, and past performance is not a reliable indicator of future results. Asset allocation does not guarantee 
a profit or protect against loss. Nothing in this material should be relied upon in isolation for the purpose of making an investment decision. You are urged to 
consider carefully whether the services, products, asset classes (e.g. equities, fixed income, alternative investments, commodities, etc.) or strategies discussed are 
suitable to your needs. You must also consider the objectives, risks, charges, and expenses associated with an investment service, product or strategy prior to 
making an investment decision.  For this and more complete information, including discussion of your goals/situation, contact your JPM representative.  

JPM may hold a position for itself or our other clients which may not be consistent with the information, opinions, estimates, investment strategies or views 
expressed in this document.  JPM or its affiliates may hold a position or act as market maker in the financial instruments of any issuer discussed herein or act as an 
underwriter, placement agent, advisor or lender to such issuer.   

Legal Entities and Regulatory Information: In the United States, bank deposit accounts and related services, such as checking, savings and bank lending, are 
offered by JPMorgan Chase Bank, N.A. Member FDIC. 

JPMorgan Chase Bank, N.A. and its affiliates (collectively "JPMCB") offer investment products, which may include bank managed accounts and custody, as 
part of its trust and fiduciary services.  Other investment products and services, such as brokerage and advisory accounts, are offered through J.P. Morgan 
Securities LLC (“JPMS”), a member of FINRA and SIPC.  Annuities are made available through Chase Insurance Agency, Inc. (CIA), a licensed insurance 
agency, doing business as Chase Insurance Agency Services, Inc. in Florida. JPMCB, JPMS and CIA are affiliated companies under the common control of 
JPMorgan Chase & Co. Products not available in all states. 

In Luxembourg this material is issued by J.P. Morgan Bank Luxembourg S.A (JPMBL), with registered office at European Bank and Business Centre, 6 route de 
Treves, L-2633, Senningerberg, Luxembourg. R.C.S Luxembourg B10.958. Authorised and regulated by Commission de Surveillance du Secteur Financier (CSSF) 
and jointly supervised by the European Central Bank (ECB) and the CSSF. J.P. Morgan Bank Luxembourg S.A. is authorized as a credit institution in accordance 
with the Law of 5th April 1993. In the United Kingdom, this material is issued by J.P. Morgan Bank Luxembourg S.A– London Branch. Prior to Brexit, (Brexit 
meaning that the UK leaves the European Union under Article 50 of the Treaty on European Union, or, if later, loses its ability to passport financial services 
between the UK and the remainder of the EEA), J.P. Morgan Bank Luxembourg S.A– London Branch is subject to limited regulation by the Financial Conduct 
Authority and the Prudential Regulation Authority. Details about the extent of our regulation by the Financial Conduct Authority and the Prudential Regulation 
Authority are available from us on request. In the event of Brexit, in the UK, J.P. Morgan Bank Luxembourg S.A– London Branch is authorised by the Prudential 
Regulation Authority, subject to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. Details about the 
extent of our regulation by the Prudential Regulation Authority are available from us on request. In Spain, this material is distributed by J.P. Morgan Bank 
Luxembourg S.A., Sucursal en España, with registered office at Paseo de la Castellana, 31, 28046 Madrid, Spain. J.P. Morgan Bank Luxembourg S.A., Sucursal en 
España is registered under number 1516 within the administrative registry of  the Bank of Spain and supervised by the Spanish Securities Market Commission 
(CNMV). In Germany, this material is distributed by J.P. Morgan Bank Luxembourg S.A., Frankfurt Branch, registered office at Taunustor 1 (TaunusTurm), 60310 
Frankfurt, Germany, jointly supervised by the Commission de Surveillance du Secteur Financier (CSSF) and the European Central Bank (ECB), and in certain areas 
also supervised by the Bundesanstalt für Finanzdienstleistungsaufsicht (BaFin). In Italy, this material is distributed by J.P. Morgan Bank Luxembourg S.A– Milan 
Branch, registered office at Via Cantena Adalberto 4, Milan 20121, Italy and regulated by Bank of Italy and the Commissione Nazionale per le Società e la Borsa 
(CONSOB). . In addition, this material may be distributed by  JPMorgan Chase Bank, N.A. (“JPMCB”), Paris branch, which is regulated by the French banking 
authorities Autorité de Contrôle Prudentiel et de Résolution and Autorité des Marchés Financiers or by J.P. Morgan (Suisse) SA, which  is regulated in 
Switzerland by the Swiss Financial Market Supervisory Authority (FINMA).  

In Hong Kong, this material is distributed by JPMCB, Hong Kong branch. JPMCB, Hong Kong branch is regulated by the Hong Kong Monetary Authority and 
the Securities and Futures Commission of Hong Kong. In Hong Kong, we will cease to use your personal data for our marketing purposes without charge if you 
so request. In Singapore, this material is distributed by JPMCB, Singapore branch. JPMCB, Singapore branch is regulated by the Monetary Authority of 
Singapore. Dealing and advisory services and discretionary investment management services are provided to you by JPMCB, Hong Kong/Singapore branch (as 
notified to you). Banking and custody services are provided to you by JPMCB Singapore Branch. The contents of this document have not been reviewed by any 
regulatory authority in Hong Kong, Singapore or any other jurisdictions. For materials which constitute product advertisement under the Securities and 
Futures Act and the Financial Advisers Act, this advertisement has not been reviewed by the Monetary Authority of Singapore. You are advised to exercise caution 
in relation to this document. If you are in any doubt about any of the contents of this document, you should obtain independent professional advice. 

With respect to countries in Latin America, the distribution of this material may be restricted in certain jurisdictions. We may offer and/or sell to you securities or 
other financial instruments which may not be registered under, and are not the subject of a public offering under, the securities or other financial regulatory laws 
of your home country. Such securities or instruments are offered and/or sold to you on a private basis only. Any communication by us to you regarding such 
securities or instruments, including without limitation the delivery of a prospectus, term sheet or other offering document, is not intended by us as an offer to sell 
or a solicitation of an offer to buy any securities or instruments in any jurisdiction in which such an offer or a solicitation is unlawful. Furthermore, such securities 
or instruments may be subject to certain regulatory and/or contractual restrictions on subsequent transfer by you, and you are solely responsible for ascertaining 
and complying with such restrictions.  To the extent this content makes reference to a fund, the Fund may not be publicly offered in any Latin American country, 
without previous registration of such fund´s securities in compliance with the laws of the corresponding jurisdiction. Public offering of any security, including the 
shares of the Fund, without previous registration at Brazilian Securities and Exchange Commission – CVM is completely prohibited. Some products or services 
contained in the materials might not be currently provided by the Brazilian and Mexican platforms. 

http://www.finra.org/
http://www.sipc.org/


J.P. Morgan Chase Bank, N.A. (JPMCBNA) (ABN 43 074 112 011/AFS Licence No: 238367) is regulated by the Australian Securities and Investment Commission 
and the Australian Prudential Regulation Authority. Material provided by JPMCBNA in Australia is to “wholesale clients” only. For the purposes of this paragraph 
the term “wholesale client” has the meaning given in section 761G of the Corporations Act 2001 (Cth). Please inform us if you are not a Wholesale Client now 
or if you cease to be a Wholesale Client at any time in the future. JPMS is a registered foreign company (overseas) (ARBN 109293610) incorporated in Delaware, 
U.S.A. Under Australian financial services licensing requirements, carrying on a financial services business in Australia requires a financial service provider, such as 
J.P. Morgan Securities LLC (JPMS), to hold an Australian Financial Services Licence (AFSL), unless an exemption applies. JPMS is exempt from the requirement 
to hold an AFSL under the Corporations Act 2001 (Cth) (Act) in respect of financial services it provides to you, and is regulated by the SEC, FINRA 
and CFTC under US laws, which differ from Australian laws. Material provided by JPMS in Australia is to “wholesale clients” only. The information provided 
in this material is not intended to be, and must not be, distributed or passed on, directly or indirectly, to any other class of persons in Australia. For the purposes 
of this paragraph the term “wholesale client” has the meaning given in section 761G of the Act. Please inform us immediately if you are not a Wholesale Client 
now or if you cease to be a Wholesale Client at any time in the future. This material has not been prepared specifically for Australian investors.  It: 
• may contain references to dollar amounts which are not Australian dollars;
• may contain financial information which is not prepared in accordance with Australian law or practices;
• may not address risks associated with investment in foreign currency denominated investments; and
• does not address Australian tax issues.

References in this report to “J.P. Morgan” are to JPMorgan Chase & Co., its subsidiaries and affiliates worldwide.   

This material is intended for your personal use and should not be circulated to or used by any other person, or duplicated for non-personal use, without our 
permission.  If you have any questions or no longer wish to receive these communications, please contact your J.P. Morgan representative.  

© 2019 JPMorgan Chase & Co. All rights reserved. 




