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Questions NOT addressed in this talk

= Is human-caused climate change real
and/or significant?
— Me: Yes itis

= What policies makes sense In response?
— Me: Read my book!
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The Climate Fix

ROGER PIELKE, JR.
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I have studied extreme events & climate since 1993

HURRICANE ANDRENW
. AUG 23, 1992
| IO MPH S22 MB
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The Apex of my Career — March 15, 2006

The National Academies of
SCIENCES  ENGINEERING « MEDICINE

2006—Roger Pielke, Jr.

Science Steering Committee

Roger Pielke, Jr. is a professor in the Environmental Studies Program and a
fellow of the Cooperative Institute for Research in the Environmental
Sciences (CIRES) at the University of Colorado. At CIRES, Dr. Pielke directed
the Center for Science and Technology Policy Research from 2001-2007.
From 1993-2001 he was a scientist at the Environmental and Societal
Impacts Group at the National Center for Atmospheric Research in Boulder,
Colorado, where he studied societal responses to extreme weather events,
policy responses to climate change, and U.S. science policy. Dr. Pielke's
research focuses on the relation of scientific information and public and
private sector decision-making. His current areas of interest include the
politicization of science, decision making under uncertainty, and policy
education for scientists. Dr. Pielke chaired the American Meteorological
Society's Committee on Societal Impacts 1999-2002, and has served on the
of the World Meteorological Organization’s World Weather Research

Programme and the Board on Atmospheric Sciences and Climate of the National Research Council, among
other advisory committees. Dr. Pielke received his B.A. in mathematics, M.A. in public policy and Ph.D. in
political science from the University of Colorado.

Disasters, Death and Destruction: Accounting
for Recent Calamities

The recent devastation caused by Hurricane Katrina, the Indian Ocean tsunami, and
South Asian earthquake has kept natural disasters at the focus of our attention. The
past decades have seen a spectacular series of catastrophes around the world with
ever increasing economic losses and horrific loss of life. The recent spate of
disasters has created two common perceptions among decision makers and the
general public. First, there is a sense that the economic impacts associated with
extreme events have increased in recent years. Second, given that a human influence

on the climate system has been well established, a perception exists that the recent
increase in weather-related disasters like floods and hurricanes is in some way related to changes in climate.
These perceptions beg two questions:

Have loss of life and damages associated with extreme weather events actually increased in recent

years?

What factors account for observed trends in the impacts of weather on society?
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ROGER REVELLE LECTURE SERIES
PRESENTED BY THE OCEAN STUDIES BOARD

WELCOME

In 1999, the Ocean Studies Board (0SB) launched the
Roger Revelle Commemorative Lecture to highlight the
important links between ocean science and public policy.
The series was named in honor of the late Roger Revelle, a
leader in the field of oceancgraphy for over 50 years who
spearheaded efforts to investigate the mechanisms and
consequences of climate change. In recognition of the
critical importance of education in linking science and
public policy, the 0SB has partnered with the MNational
Science Resources Center and the Smithsonian's National
Museum of Natural History to bring the Revelle Lecture to
a broader audience. The lecture is held annually in
conjunction with the 0SB meeting in Washington, DC.

SPONSORS

National Science Foundation (NSF)

The Office of Naval Research (ONR})

The U.S. Geological Survey (USGS)

The National Aeronautics and Space Administration
(NASA)

The National Oceanic and Atmospheric Administration
(NOAA)

The Smithsonian Science Education Center

The Smithsonian Institution

The Gordon and Betty Moore Foundation

CONTACT INFORMATION
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Two months later, May 2006 ...

by far the most terrifying film

ou will ever see.

an truth

A GLOBAL

in select theaters
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“extreme weather” in the NY times 1860-2014

Number of Articles Mentioning “Extreme Weather”
in the New York Times: 1965-2014
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Hohenkammer workshop in May, 2006

unchener Ruck
unich Re Group
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Increasing global losses

USS bn

Munchener Ruck
Munich Re Group
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Source: Munich Re 2007
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Hohenkammer Workshop May, 2006

eCo-sponsors: US NSF, Munich Re, GKSS Institute for
Coastal Research, Tyndall Centre for Climate Change
Research

WORKSHOP ON

.32 partICIpants from 16 countrles CLIMATE CHANGE AND DISASTER LOSSES

Understanding and Attributing Trends and Projections

*24 background “"white papers”
eSummary consensus report

eConsistent with IPCC WGI

25 - 26 May 2006
Hohenkammer
Germany

nchener Ruck
unich Re Group

Mu
M

Peter Hoppe and Roger Pielke, Jr., Editors
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Hohenkammer Workshop May, 2006

eAnalyses of long-term records of disaster losses
indicate that societal change and economic
development are the principal factors
responsible for the documented increasing
losses to date.

eBecause of issues related to data quality, the
stochastic nature of extreme event impacts,
length of time series, and various societal
factors present in the disaster loss record, it
is still not possible to determine the portion
of the increase in damages that might be
attributed to climate change due to GHG
emissions

eIn the near future the quantitative link (attribution) of trends in storm and
flood losses to climate changes related to GHG emissions is unlikely
to be answered unequivocally.
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IPCC AR4 2007
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IPCC 2007: Reliance on “one study”

1.3.8.5 Summary of disasters and hazards

Global losses reveal rapidly rising costs due to extreme
weather-related events since the 1970s./One study|has found that
while the dominant signal remains that of the significant
increases in the values of exposure at risk, once losses are
normalised for exposure, there still remains an underlying rising

trend.

.:CLlMATE CHANGE 2007
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Relies on “one study” -- What is that "one study”?

iuir Wood et al., 2006)

1.3.8 Disasters and hazards
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Figure SM-1.1. An example from the literature of one study analysing reing costs of normalised
global temperatures. Data smoothed over +4 years = 9 years until 2007 YWuir Wood et al., 20064

SM.1-4

ather-related catastrophes compared with
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The “one study” was a 2006 workshop paper

Systems in the Hindu Kush-Himalayan Region. ICIMOD, Bhutan, Kathmandu,
227 pp.
Moonen,A C.,L. Ercoli, M. Mariotti and A. Masoni, 2002: Climate change in Italy
indicated by agrometeorological indices over 122 years. Agr. Forest Meteorol.,
111, 13-27.
Mueller, D.R., W.F. Vincent and M.O. Jeffries, 2003: Break-up of the largest Arc-
tic ice shelf and associated loss of an epishelf lake. Geophys. Res. Lett., 30,2031,
doi:10.1029/2003GL0O17931.
Muir Wood, R., S. Miller and A. Boissonnade, 2006: The search for trends in a
global catalogue of normalized weather-related catastrophe losses. Workshop on
Climate Change and Disaster Losses: Understanding and Attributing Trends and
Projections. Hohenkammer, Munich, 188-194. PO 0 ST
Munich Re Group, 2005: Annual Review: Natural Catastrophes 2004. WKD “E'\TECH Aw(wz"
setdruck GmbH, Munich, 60 pp. : |
Myneni, R.B., C.D. Keeling, C.J. Tucker, G. Asrar and R.R. Nemani, 1997:

~ e

386, 698-702.
Nabuurs,G J.,A.Pussinen, T. Karjalainen, M. Erhard and K. Kramer, 2002: Stef® ‘ il
wood volume increment changes in European forests due to climate chanedimr
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Hey look! I co-organized that workshop!

WORKSHOP ON
CLIMATE CHANGE AND DISASTER LIOSSES

Understanding and Attributing Trends and Projections

25 - 26 May 2006
Hohenkammer
Germany

Peter H6ppe anc Roger Pielke, Jr., ‘ditors

Contor for Science == Minchener Rick @
and Technology > > : == Munich Re
Policy Research yndzll'Centre GKSS
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Guess what?

CENTER
SCIENCE

POLICY RESEARCH CIRES

*The graph from the IPCC does not appear in Muir-Wood 2006, nor
does the underlying data!

In February 2010 during a public debate at the Royal Institution in
London, Robert Muir-Wood revealed that he had created the graph,
included it in the IPCC and then intentionally miscited itin
order to circumvent the IPCC deadline for inclusion of published
material.

*IPCC Lead Author Muir-Wood (and RMS) said that the graph
should never have been included in the report

*In 2006 Risk Management Solutions (the company that employs
RM-W) predicted that the risk of US hurricane damages had
increased by 40%, necessitating much higher insurance and
reinsurance premiums ($82 billion according to Sarasota Herald
Tribune)
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What the mis-cited source for the IPCC graph actually
said when finallx published in 2008

“We find insufficient
evidence to claim a
statistical relationship
between global
temperature increase
and normalized
catastrophe losses."

Miller et al. 2008

(RM-W was a co-author)
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I ; P SLOBAL ECONOMY ISSUE

26 February 2010
{I'brcign!’olicy MAGAZINE ARCHIVE SEARCH

FRO M TH E ARTIC LE : APRIL 8, 2012 DIRECTORY BLOGS CHANNELS NEWS BRIEFS

“Chief beef: Hurricanes and the — - e
bottom line The FP Guide to Climate Skeptics

Cant tell the legitimate concerns from the nonsense? FP is here to help.
Te"ing quote: "We cannot make BY CHRISTINA LARSON, JOSHUA KEATING | FEBRUARY 26, 2010
a causal link between increase in
greenhouse gases and the costs
of damage associated with
hurricanes, floods, and extreme
weather phenomena." —interview
with FP

. . . For his work questioning
certain graphs presented in
IPCC reports, Pielke has been
accused by some of being a
climate change "denier.””

ROGER PIELKE, JR.*

Who is he? Environmental studies professor at the University of Colorado-Boulder and a fellow of
the university's Cooperative Institute for Research in Environmental Sciences; author of

gttt

center @ For WM i i i : e
SCIENCEQI TECHNOLOGY //A Colorado The Honest Broker: Making Sense of Science in Policy and Politics
POLICY RESEARCH CIRES University of Colorado at Boulder




Science continues: IPCC 2012 SREX on disaster losses

“Long-term trends In economic disaster losses
adjusted for wealth and population increases
have not been attributed to climate change, but a
role for climate change has not been excluded

IPCC SREX 2012

SPECIAL REPORT OF THE 2
INTERGOVERNMENTAL PANEL
ON CLIMATE CHANGE
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My 2013 Senate Hearing testimony
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2014 Holdren Testimony Before Same Committee
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John Holdren: A Response to Roger Pielke

Drought and Global Climate Change: An Analysis of Statements by Roger Pielke Jr
John P. Holdren, 28 February 2014

Introduction

In the question and answer period following my February 25 testimony on the Admimistration’s
Climate Action Plan before the Oversight Subcommuttee of the U_S. Senate’s Commitiee on
Environment and Public Works, Senator JefY Sessions (R-AL ) suggested that | had masled the
American people with comments | made to reporters on February 13, linking recent severe
droughts in the Amenican West to global climate change. To support this proposition, Senator
Sessions quoted from testimony before the Environment and Public Works Committee the
peevious July by Dr, Roger Pielke, Jr., a University of Colorado political scientist. Specifically,
the Senator read the following passages from Dr. Piclke’s written testimony:

1t is misleading, and just plain incorrect, to claim that disasters associated with hurricanes,
tornadoes, floods or droughts have increased on climate timescales either in the United
States or globally

Drought has “for the most part, become shorter, less. frequent, and cover a smaller portion
of the US. over the last centwry ™. Globally. “there has been litle change in drought over
the past 60 years.”

Footnotes in the testimony attribute the two statements in quotation marks within the second

The entirety of my 2013
DN sty St ot e e e oy e s Senate Testimony on Drought

1 replied that the indicated comments by Dr. Prelke, and similar ones attnibuted by Senator

Sessions to Dr. Roy Spencer of the University of Alabama, were not representative of main-
stream views on this topic in the climate-science community; and | promised to provade for the
record a more complete response with relevant scientific references.

Drought

What the IPCC SREX (2012) says:
Dr. Prelke also commented directly, in a number of tweets on February 14 and thereafter, on my £
February 13 statements to reporters about the California drought, and he claborated on the tweets e “There is medium confidence that since the 1950s some regions of the world have
for a blog post on The Daily Caller site (also on February 14). In what follows, I will address the TR B R 3 P Z 5 R
relevant statements in those venues, as well. He argued there, specifically, that my statements on experienced a trend to more intense and longer droughts, in particular in southern Europe

drought “directly contradicted scientific reports”, and in support of that assertion, he offered the and West Africa, but in some regions droughts have become less frequent, less intense, or
same statements from his July testimony that were quoted by Senator Sessions (see above). He

shorter, for example, in central North America and northwestern Australia.™
also added this e For the US the CCSP (2008)® says: “droughts have, for the most part, become shorter,
e I SOVET 3 SIMA > =21
The United Nations Intergovernmental Panel on Climate Change found that there is “not less frequent, and cover a smaller portion of the U. S. over the last century.
— enough evidence at present 10 suggest more than low confidence in a global-scale observed
trend in drought.” What the data says:
|} In the rest of this respoase, 1 will show, first, that the indicated quote from the US Climate
Change Science Program (CCSP) about U.S, droughts is missing a crucial adjacent sentence in 8. Drought has “for the most part, become shorter, less frequent, and cover a
— the CCSP report, which supports my position about drought in the American West. 1 will also

show that Dr, Prelke’s statements about global drought trends, while irelevant 10 my comments
about drought in California and the Colorado River Basin, are senously misleading, as well,
concerning what is actually in the UN Panel’s latest report and what is in the current scientific

smaller portion of the U. S. over the last century."zz

1 . 1 US and North An\(«]ﬂcﬂn Drr:;:lv-()::i::xsn'\
L | =t US Ovougee I
John Holdren wrote 6 pages, supposedly & l, |

Percent Area in Drought

in response to me, and posted it on the L Wil 0 -1
White House website -Thil ,! W.,', ”ﬁ‘ ﬂw&m

L ' § 2 .
CENTER FOR |‘l*"ll" IT' // Figure 8. Figure 2.6 from CCSP (2008) has this caption: “The area (in percent) of area in severe
SCIENCE TECHNOLOGY A COloradO ex

to extreme drought as measured by the Palmer Drought Severity Index for the United States (red)
POLICY RESEARCH CIRES o5 of Colorado st Boulder from 1900 to present and for North America (blue) from 1950 to present.”
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John Holdren’s essay posted on the White House website

led to a congressional “investigation™ of me in 2015
he New ork Eimes

Lawmakers Seek Information on Funding for Climate Change Critics

SCIENCE

By JOHMN SCHWARTZ FEE. 25, 2013

Democratic lawmakers in Washington are demanding information about

sl funding for scientists who publicly dispute widely held views on the causes
and risks of climate change.
l] Share
Prominent members of the United States House of Representatives and the
W Tweet Senate have sent letters to universities, companies and trade groups asking
for information about funding to the scientists.
B Save
The letters came after evidence emerged over the weekend that Wei-Hock
» Mo Soon, known as Willie, a scientist at the Harvard-Smithsonian Center for

Astrophysics, had failed to disclose the industry funding for his academic
e —— work. The documents also included correspondence between Dr. Soon and
MADDING CROWD the companies who funded his work in which he referred to his papers and

MAY 1 testimony as “deliverables.”

In letters sent to seven universities on Tuesday, Representative Raual M.

Grijalva, an Arizona Democrat who is the ranking member of the House
committee on natural resources, sent detailed requests to the academic

’.l b 't
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I was accused (falsely) of taking Exxon money
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CU-Boulder's Roger Pielke Jr. targeted
by congressman over research funding

Prof calls probe a politically motivated 'witch hunt'

By Gloria Dickie
For the Camera

POSTED: 02/25/2015 09:52:52 AMMST | UPDATED: ABOUT A YEAR AGO

A University of Colorado professor who's been a polarizing figure
in the climate change debate is being investigated by a Democratic
ongressman from Arizona over whether he's received research
nding from fossil fuel companies.

[Both professor Roger Pielke Jr. — who denies claims that he'sa
limate change skeptic — and the CU administration on
ednesday said that's absolute

"Professor Pielke is a highly regarded faculty member who is
clearly operating under the principles of academic freedom, which
we strongly defend,” CU Provost Russell Moore said. "We stand
behind him. His research has been funded by the National Science
Foundation, National Oceanic and Atmospherie Administration

and other credible organizations.

L3 RN U, TN MYNR ENSy og J [ HVU [p F ) |

Colorado

University of Colorado at Boulder

I
Roger Pielke Jr., a University of

Colorado professor, says he’s under
investigation by a U.S. congressman
for potential conflicts of interest in his
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Representative Raul Grijalva’'s letter to

my universig Eresident

@ongress of the United States
MWashington, DE 20515

Feb. 24, 2015

Bruce 1. Benson

President, University of Colorado
1800 Grant Street, Suite B00
Denver, CO 80203

Dear President Bense

If true, these may not be isolated mc:dcms Prof. Roger Piclke, Jr., at CU"s Center for Scncmc
and Technology Policy Rescarch has testified numerous times before the US. C ongress' on
climate change and its economic impacts. His July 2013 Senate testimony featured the claim,
often repeated, that it |s “incorrect to associate the increasing costs of disasters with the emission
of greenhouse gases.™ John Holdren, director of the White House Office of Science and
Technology Policy, has highlighted what he believes were serious misstatements by me Piclke
of the scientific consensus on climate change and his (Holdren's) position on the i1ssue. !

olten repeated, Wat 1t 18~ nComect W associate e woreasing costs ol disasiers wilh e emisson
of greenhovse gases™ John Holdren, director of the White House Office of Science and LI A . . L
Technology Policy, has highlighted what he believes were serious misstatements by Prof. Pielke
of the scientific consensus on climate change and his (Holdren’s) position on the issue.”

I am hopeful that disclosure of a few key pieces of information will establish the impartiality of
climate research and policy recommendations published in your institution’s name and assist me
and my colleagues in making better law. Companies with a direct financial interest in climate

1- hup m_l,clplcl]..qrblog:.pulcom 2013/1 2 house-environment-subcommitiee-testimony litm]

2 - ipy neepolicy.colorado. edwadmin'publication 1']&2013 M, pdl
3 - hh oldren, Dmu h[ and Global Lllmale Change: An Analysis of Statements by Roger Piclke Jr.” -
Ttp:foewew, whitehouse. gov/sites/defauUliles microsiles/ostpleritique_of_pielke. jr_statements_on_drought.pdf
PRINTERD GN RECYGLED PAPER
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Let’s look at some data

m The latest science on trends in extreme events
— Hurricanes (tropical cyclones)

— Tornadoes
— Floods
— Drought
— Temperature
— Precipitation THE RIGHTFUL
PLACE OF SCIENCE:
DISASTERS &
CLIMATE CHANGE
congen il Za  Colorado clide 26

POLICY RESEARCH CIRES



My initial motivation for writing the short book:

Listening to Pres Obama’s June 29, 2013 Radio Address

Sl
CA

#|

[ '
CENTER @_FOR Iil”ll‘" ™
sCIENCEQY TECHNOLOGY
POLICY RESEARCH

P N

7 (olorado

“[W]hile we know no single
weather event is caused solely
by climate change, we also
know that in a world that's
getting warmer than it used to
be, all weather events are
affected by it — more extreme
droughts, floods, wildfires, and
hurricanes. ..

And Americans across the
country are already paying the
price of inaction in higher food
costs, insurance premiums, and
the tab for rebuilding.”
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Of course, both US parties play politics with the weather

THURSDAY

p—

:

Ml‘mu.&?ﬁmmﬂ mnqs‘Now. JOK‘E = Foxi"l

—

n.0Ok

e SENATOR CALLS OUT WH ON CLIMATE CHANGE _ friendsiy
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A note on references

IPCC = Intergovernmental Panel on Climate Change
IPCC AR5 = 5th gssessment report in 2013/14
IPCC SREX = Special Report on Extreme Events in 2012
US NCA = US National Climate Assessment 2017

SEeCL s S es e, () H= ol
MANAGING THE RISKS OF EXTREME
EVENTS AND DISASTERS TO ADVANCE C |_ I M AT E S C | E N C E

SPECIAL REPORT

ipcc

nion Climate chanee

CLIMATE CHANGE ADAPTATION

SPECIAL REPORT OF THE

°
INTERGOVERNMENTAL PANEL I D c c 1C)
O e S Lo Fourth National Climate Assessment | Volume |
% S T S e W =

2 NG
e NG W

IPCC AR5 IPCC SREX US NCA
CENTER FOR,.li.,' "
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IPCC AR5 — Extreme temperatures

“[T]here is medium confidence

that globally the length and

ince frequency of warm spells,

e s o2 ERIATS cheaes including heat waves, has

' increased since the middle of

the 20th century although it is

likely that heatwave frequency

has increased during this period

in large parts of Europe, Asia
and Australia.”

“"Medium confidence: increases
in more regions than decreases
but 1930s dominates longer
term trends in the USA.”

LI [T
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IPCC AR5 — Extreme precipitation

ipcc

x climate chanee

Note: “Likely” = >66%

!'l " |j'T
centenguron VWl  _ZAA Colorado

POLICY RESEARCH CIRES of Colorado at Boulder

“[I]t is likely that since 1951 there
have been statistically significant
increases in the number of heavy
precipitation events (e.g., above the
95th percentile) in more regions than
there have been statistically
significant decreases, but there are
strong regional and subregional
variations in the trends.”

“[T]here is medium confidence that
anthropogenic forcing has contributed
to a global scale intensification of heavy
precipitation over the second half of the
20th century in land regions where
observational coverage is sufficient for

assessment.”
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Normalized hurricane losses 1900-2017

Continental US Landfalling Hurricane Normalized Total Economic
Damage (1900-2017)
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Use climate data as a check on normalization results

e Continental US Landfalling Hurricanes (1900-2017) ——

Continental US Landfalling Huricanes

e e e e e I T S I I

With no upwards trends in hurricane landfall frequency or
intensity, there is simply no reason to expect to see an upwards
trend in normalized losses.

Continental US Landfalling Major Hurricanes (1900-2017)
4

Continental US Landfalling Major Huricanes
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Where did the major hurricanes go?

U.S. MAJOR HURRICANE IMPACT

et '
.

1915-1964 73 1965-2014 i
50 YEARS 7 50 YEARS
23MH 5 9 MH

40% as frequent

Source: P. Klotzbach
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A global view of tropical cyclone trends

Global Major Hurricane Frequency -- 12 month running sums Dr. Ryan N. Maue
Updated December 31, 2017
70 - ,
All Hurricanes
>
60 -
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20 A :
10 - ;
. Major Hurric:
8 7 >96knots
0 +—r+—r—rr1r1T+1 i

70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12 14 16 18
Source: Ryan Maue, after Maue (2011)
http://models.weatherbell.com/global_major freq.png
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http://models.weatherbell.com/global_major_freq.png

Global landfalls updated through 2017 ...

Global Tropical Cyclone Landfalls at Hurricane Strength: 1970-2017

30

8 lan 2018

R. Pielke, Jr. and R. Maue

Updated from: Weinkle, J,, Maue, R,, & Piglke Jr, R,
25 | (2012). Historical global tropical cyclone

landfalls. Journal of Climafe, 2513), 4729-4735.

http:/ theclimatefix. wordpress.com
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Hurricane-related flooding? No Trends

Contents lists available at ScienceDinsct '

Journal of Hydrology

I IER journal hamepage: wewiw. alsevier.com/locate/jhydral

Research papers

Long term changes in flooding and heavy rainfall associated with North  #
Atlantic tropical cyclones: Roles of the North Atlantic Oscillation and EI 555
Nifio-Southern Oscillation

Yog N. Aryal®, Gabriele Villarini +*, Wei Zhang *, Gabriel A. Vecchi®*

“{HER - Hydrescience & Engiecering The Usiversity of lowa, lowa Ciy, @4 USA H ig h | ig h ts

" Department of Gesschences, Princetan Aiiversiry, Frimceran, W, USA
“ Prinrton Environmental instinate, Prineeeon Usfversity, Princetes, S, UsA

ARTICLE INFO . Analysis of heavy rainfall and flooding from North Atlantic tropical cyclones

Recelved 30 March 2017
Recelved in revised form 5 January 2018
Accepted 26 February 2018

Avadlalile codine § March 2015

Thas manasscript was handled by Marce
Brga, Editor-in-Chiel, with the assstance of
Sankar Arumugam, Assoclate Editor

Keywnrds:
Faorth Atlantic tropecal cyclones
Flood

Extreme raindail

Aaticle history: The aim of this study s to examine the contribution of Mo

and heavy rainfall acrass the continental United States. Ar TC 5
hazards, their lemporal changes in terms af frequency and =

climate, in particular to the North Atlantic Oscillation {NAC
use long-Lerm stream and rain gage measurements, and o
and peaks-over-threshold (POTs). TCs contribute 1o 20~
areas of the eastern United States, and the contribution d
statistically significant trends in the magnitude or freque
NAD and ENSO da nat play a large role in contrelling the
conmection between heavy rainfall and TCs s compar:
Unlike fooding, NAO plays a significant role in TC-related
ENSD is most strongly linked to the TC precipitation in Tr

Eastern United States
Porth Atlantic Dscillation
El Nifla-Southem Dscillation

1. Introduction

Almaost on a yearly basis, the United States has been plagued by
Morth Atlantic tropical cyclones (TCs) which caused several fatali-
ties and massive economic losses (e.g., Rappaport, 2014, Pielke
et al, 2008; Czajkowski et al, 2011, 2013, 2017} About 50% of
the tatal Us landfalling TCs during 1963-2012 caused at least
one fatality (Rappaport, 2014), and with the exception of
drought/heat. total economic loss due o TCs during 1980-2003
was nearly twice the losses from any other single weather disaster
(Ross and Lott, 2003 Widespread torrential rain caused by TCs
and subsequent flooding contribute significantly to total fatalites
and economic losses  associated with  these storms  [eg.
Rappaport, 2014; Ross and Lotr, 2003, Czajkowski et al. 2013,
2017). The most recent example is Hurricane Harvey (2017, which
brought extremely large rainfall amounts along coastal Texas and
was responsible for extreme flooding im particular in the Houston
metropolitan area.

* Corresponding author at- IHE - Hydroscence & Engineering, The Universaty of
lowa, 100 C. Mawell Stanley Hydraulics Laborasory. lowa Ciry 52242, 14, LISA.
s (5. Villarini]

18.02.072
rights reserved.

ydral 2
© 2018 Elsevier BY. All

Landialling T contr NAO and ENSO play a large role in TC-related heavy precipitation.

cipitation events along tl

[e.g., Kunkel et al, 2010

[2017) showed that TCs

of annual maximum and

Coast, Florida, and the eastern United States. Moreaver, the heavy
rainfall from landfalling hurricanes may play some role inmitigating
drought conditions in the southeastern United States (Misra and
Bastala, 2016) There has also been some evidence pointing to
increasing trends in TC rainfall rate and frequency over the United
States [Kunkel et al, 2010; Zhu and Quiring, 2013).

Although heavy rainfall is a key ingredient for flooding and
hence for the associated losses. previous studies noted the crucial
role of other hydrolegical variables such as soll moisture, basin
shape and size (eg Sturdevant-Rees et al., 2001, Villarini et al.,
2014a); therefore rainfall alone may not always be a good proxy
for subsequent flooding. Some recent studies have analyzed the
role TCs play for U5 flooding. For instance, Villanini and Smith
[2010) showed that TCs are responsible for some of the largest
flood events across the eastern United States, while Villarini and
smith (20135 found that these storms play a smaller role over

. NAO and ENSO do not drive the frequency and magnitude of TC flooding.
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IPCC AR5 - Tropical cyclones

ipcc

ERNMENIAL PANEL on ClimaTte chanee
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“Current datasets indicate no
significant observed trends in
global tropical cyclone
frequency over the past
century .”

“No robust trends in annual
numbers of tropical storms,
hurricanes and major hurricanes
counts have been identified over
the past 100 years in the North
Atlantic basin.”
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IPCC AR5 - Floods

ipcc

2 nivon Climate chanee

“In summary, there continues
ESS2 to be a lack of evidence and

: thus low confidence regarding
the sign of trend in the
magnitude and/or frequency
of floods on a global scale.”
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IPCC SREX co-authors — Floods

“a direct statistical link between
anthropogenic climate change and trends in
the magnitude/frequency of floods has not
been established...

There is such a furore of concern about the
linkage between greenhouse forcing and
floods that it causes society to lose focus on
the things we already know for certain about
floods and how to mitigate and adapt to
them.”

Zbigniew et al. 2014
Hydrological Sciences Journal
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US EPA: More US flood decreases than increases

W Roger Pielke Jr. ' RogerPielkelr - Aug 23
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eicly ~60% of locations EPA measures floods in the US have seen a
DECREASE in flood magnitude and intensity since 1965.
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Flood damage in the US, decreasing as % GDP

US Flood Damage as Proportion of GDP:
1940 to 2013
0.80%
o | 5 Feb 2015
0.70% Sources: OMB, NWS
htto:/fthec . |
0.60% Roger Pielke, Jr.
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FEMA also sees no trend (since 1978)

* Major U.S flood events continue
be a major loss focus.

* 2016 had 4 major flooding event.
* Late Winter Severe Storms — March
*  Torrential Rains —Texas - April
*  Louisiana Flooding - Aug

*  Hurricane Matthew — Oct (Pending Official Data)

* However, no real trend in flood
event since 1978

*Major Flood Event = Flooding events
with 1,500 FEMA claims.
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Number of Major Flood Events (FEMA)
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IPCC SREX — Tornadoes

“There is low confidence in
observed trends in small
spatial-scale phenomena such
as tornadoes and hail.”

SPECIAL REPORT OF THE
INTERGOVERNMENTAL PANEL
ON CLIMATE CHANGE
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Normalized Tornado Losses in the US

US Normalized Tornado Losses: 1900-2013
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Simmons et al 2013
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2012-2017+ US Tornadoes below median
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|U.5. Inflation Adjusted* Annual Tornado Trend and Percentile Ranks ‘
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|U.5. Inflation Adjusted* Annual Tornado Trend and Percentile Ranks
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*Preliminary tornadoes from Local Storm Reports multiplied by 0.85 to remove overcount
*See http://www.spc.noaa.gov/wem/ad).html for details.
U.S. Inflation Adjusted* Annual Tornado Trend and Percentile Ranks
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|U,S. Inflation Adjusted* Annual Tornado Trend and Percentile Ranks‘
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Source: NOAA SPC WCM Inflation adjusted data
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2018 (through May 26, it's early still)

U.S. Inflation Adjusted* Annual Tornado Trend and Percentile Ranks
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National Weather Service
Storm Prediction Center
May. 26, 2018
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*Preliminary tornadoes from Local Storm Reports multiplied by 0.85 to remove overcount.
*See http://www.spc.noaa.gov/wcm/adj.html for details.
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IPCC AR5 — Drought

“There is not enough evidence to support medium or high
confidence of attribution of increasing trends to
anthropogenic forcings as a result of observational
uncertainties and variable results from region to region. .
. we conclude consistent with SREX that there is low
confidence in detection and attribution of changes in
drought over global land areas since the mid-20th
century.”

“Recent long-term droughts in
western North America cannot
definitively be shown to lie outside the
very large envelope of natural
precipitation variability in this region”
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Via EPA, no long-terms trends in US drought

Average Drought Conditions in the Contiguous 48 States, 1895-2015
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Data source: NOAA (National Oceanic and Atmospheric Administration). 2016. National Centers for Environmental Information.
Accessed January 2016. www7.ncdc.noaa.gov/CDO/CDODivisionalSelect.js.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.
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Fraction of the earth in drought


http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
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Most recent major US assessment, August 2017

y U.S. Global Change
Research Program

CLIMATE SCIENCE

SPECIAL REPORT

A e 8

Fourth National Climate Assessment | Volume |

’.l " l"TT
SR ey A Colorado slide 51

POLICY RESEARCH CIRES University of Colorado at Boulder



US National Climate Assessment 2017

12
10

«[IPCC AR5] concluded that it is very likely

that human influence has contributed to the g 8 |
observed changes in frequency and intensity of 2 s ?
temperature extremes on the global scale o 4 \ |
since the mid-20th century. . . In general, 3 2 |

however, results for the contiguous United
States are not as compelling as for global land
areas ...” ;
‘Hurricanes: “there is still low confidence that g
any reported long-term (multidecadal to | ;
centennial) increases in TC activity are robust” 1= 5
‘Tornadoes: “A particular challenge in = :’&/ﬁf
quantifying the existence and intensity of " |
these events arises from the data source” oD, T o4 Aot ToES Bae Bubo
‘Winter storms: “Analysis of storm tracks

indicates that there has been an G
winter storm frequency and interal; SCIENCE
1950” g

1900 1920 1940 1960 1980 2000 2020
24 ;
20 |
16 |

Warm Spells (Days)

Heat Wave Magnitude
Index daily
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US National Climate Assessment 2017

‘Drought: “drought statistics over the entire CONUS have
declined - no detectable change in meteorological drought
at the global scale”

‘Drought: “Western North America was noted as a region
where determining if observed recent droughts were
unusual compared to natural variability was particularly
difficult”

‘Flooding: “IPCC AR5 did not attribute changes in flooding
to anthropogenic influence nor report detectable changes in
flooding magnitude, duration, or frequency”

-In the US: "increasing & decreasing flooding magnitude but
does not provide robust evidence that these trends are
attributable to human influences-:- no formal attribution of
observed flooding changes to anthropogenic forcing has
been claimed”
‘Precipitation: “a number of precipitation metrics over t
continental United States has been examined;
however trends identified for the U.S. regions have not

cvelealy 'atMte@(;lgr%thropogenlc forcing”

POLICY RESEARCH CIRES




Summary of a robust scientific consensus

Have disasters become more costly because of
human-caused climate change?

Only one answer to this question is strongly supported by the available
data, the broad scientific literature and the assessments of the IPCC

and US NCA:

N0 X %k

There is exceedingly little evidence to support claims that disasters
have become more costly because of human caused climate change.

(**But be careful saying that)
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All's well that ends well, at my university at least ...
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Daily Camera,

CU NEWS

News ~ Business ~ Sporis ~ Entertainment ~ Lifestyle - Opinion ~ Recreation ~ Milest

HOT TOPICS: L'Atelier moving to Denver  Palo Parkway housing Pearl Street bank ban  Editorial: Macinty

Home CU News m

CU board shows support for faculty,
students' academic freedom

By Sarah Kuta
Staff Writer

POSTED: 11/10/2016 08

DENVER — The University of Colorado's Board of Regents
reaffirmed its support for academic freedom on Thursday in light
of recently released emails that showed that a liberal group
targeted CU Boulder Professor Roger Pielke Jr. for his writings on

climate change.

At a regular meeting in Denver, the regents passed a resolution 9-0
to send the message that "faculty and students must have complete
freedom to study;, to learn, to do research and to communicate the
results of these pursuits to others."

The principles of academic freedom are codified in regent laws,
which govern the university. The board was restating its

commitment to those principles on Thursday.

Colorado
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A proxy war
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A final word on deleg

Proportion of Global Energy Consumption

from Carbon-Free Sources: 1966-2016

Source: BP 2017

R. Pielke, Jr.
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How do we go from here to there?

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Proportion of Global Energy Consumption
from Carbon-Free Sources: 1966-2100

NOTE: To achieve >90% global carbon-free
energy by ~2090 requires a linear (additive)

ol

increase of ~1% per year. From 2015 to 2016

P

the increase was 0.5% (from 14.0% to 14.5%). /

This is half the needed rate of increase.

Source: BP 2017, R. Pielke, Jr. /
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The scale of the challenge
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Global Fossil Fuel Consumption

In the era of
climate
diplomacy, global
fossil fuel
consumption has
increased by 57%

There are roughly 12,000 days until 2050
and the world will use >11,000 million
tonnes of oil equivalent (mtoe) in 2018.

Thus, to reduce global fossil fuel use by
90%+ by 2050 requires the reduction of
~1 mtoe per day, every day until 2050.

What is 1 mtoe?
* ~1.5 x 1GW nuclear plant
« ~1500 X 2MW wind turbines

*  ~14 million x 295W solar panels

Replacing an equivalent amount of
fossils fuels every day.

Sources: BP,

http://www.iea.org/statistics/resources/unitconverter/

https://energy.gov/eere/articles/how-much-power-1-gigawatt
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Thank you

m pielke@colorado.edu
m Blog: http://leastthing.blogspot.com
m About me: http://rogerpielkejr.com/
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