U.S. Department of Justice
Civil Division, Federal Programs Branch

ViaU.S. Mail: ViaCourier:
P.O. Box 883 20 Massachusetts Avenue NW
Washington, DC 20044  Washington, DC 20530

March 4, 2016

VIA ELECTRONIC MAIL

Mr. Hans Bader

1899 L Street, NW
12th Floor
Washington, DC 20036

Re:  Competitive Enterprise Institute v. Office of Science and Technology Policy, No.
1:14-cv-01806-APM

Dear Mr. Bader:

Pursuant to the Court’s February 10, 2016 Memorandum and Order in the above-
referenced case, see Docs. 16-17, enclosed please find the records the Court has ordered the
Office of Science and Technology Policy (“OSTP’) to release to the Competitive Enterprise
Institute (“ CEI”). These records are:

1. Eleven pages that OSTP previously released to CEIl in redacted form, withholding
certain material pursuant to Exemption 5. Consistent with the Court’s ruling, OSTP
is releasing the portions of these pages previously withheld under Exemption 5, but
not the portions withheld under Exemption 6.

2. Five pages that OSTP Director John Holdren sent to Dr. Jennifer Francis that Dr.
Francis then returned with edits and comments, which OSTP initially withheld in full;
Dr. Francis's edits and comments are reflected in redline and comment bubbl es.

In the process of preparing the above-referenced records in response to the Court’s
decision, OSTP learned that Dr. Holdren sent to two other individuals the same five pages he
sent to Dr. Francis; those individuals were: (1) Rosina Bierbaum, a professor and former dean at
the University of Michigan School of Natural Resources and Environment; and (2) Peter
Huybers, at the time a Senior Science Analyst at OSTP. Dr. Holdren has no recollection of
receiving a response from Dr. Bierbaum, and no response from her was located in a search of his
records. Dr. Huybers, by contrast, returned the draft with edits and comments. Although OSTP
believes the draft Dr. Huybers returned is exempt from disclosure under Exemption 5 (given that
Dr. Huybers comments were deliberative and he was an OSTP employee at the time), OSTP is
making a discretionary release of that record to you, which is also enclosed with this letter.



We understand that CEl intends to file amotion for attorney’s fees; on February 16, you
offered to settle attorney’ s fees for $30,000. At your earliest convenience, please send me a copy
of the contemporaneous billing records (as well as any other documents) that support all of your
claimed attorney’s fees, preferably by email to the email address below. | will respond to your
offer after | have had an opportunity to review the materials you send me.

Sincerely,

BENJAMIN C. MIZER
Principal Deputy Assistant Attorney General

ELIZABETH J. SHAPIRO

Deputy Director

U.S. Department of Justice

Civil Division, Federal Programs Branch

/s/ Andrew M. Bernie

Andrew M. Bernie

Tria Attorney

U.S. Department of Justice

Civil Division, Federal Programs Branch
20 Massachusetts Ave, NW

Washington, DC 20530

Telephone: (202) 616-8488

Facsimile: (202) 616-8470

Email: andrew.m.bernie@usdoj.gov

Enclosures



From: Wagner-Oveson, Lindsey on behalf of Heldren, John P.
To: Weiss, Rick; Fried, Backy

Subject: Tape polar vortex video




From: Kelley, TK {Contracior}

To: Waaner-Oveson, Lindsey; Lubin, Nathaniel

[’ Fried. Becky; Weiss, Rick; Holst, Lindsay; Garber, Adam
Subject: Re: polar vortex

Date: Tuesday, January 07, 2014 11:09:18 AM

Great see you at 2pm!

02 !a

“Lubin, Nathaniel"

From: <Wagner-Oveson>, Lindsey
Date: Tuesday, January 7, 2014 11

(b)6

"Weiss, Rick"

Works for me,

From: Kelley, TK (Contractor)

Sent: Tuesday, January 07, 2014 10:59 AM ‘
To: Wagner-Oveson, Lindsey; Lubin, Nathaniel

Cc: Fried, Becky: Weiss, Rick; Holst, Lindsay

Subject: Re: polar vortex

Let's do this in the studio, Room 459. Work for you all?
From: <Wagner-Oveson>, Lindsey
Date: Tuesday, January 7, 2014 10:

;F_
To: "Lubin, Nathaniel" (

Cc: "Fried, eiss, Rick"
o

Subject: RE: polar vortex

Great. Let me know if you have a location preference.

Fram: Lubin, Nathaniel

Sent: Tuesday, January 07, 2014 10:42 AM

To: Wagner-Oveson, Lindsey

Cc: Fried, Becky; Weiss, Rick; Holst, Lindsay; Kelley, TK (Contractor)
Subject: RE: polar vortex

Great, thank you, adding TK and Lindsay from our side here. 2pm works for me, let’s aim for that.

Looking forward!

From: Wagner-Oveson, Lindsey

Sent: Tuesday, January 07, 2014 10:38 AM
To: Lubin, Nathaniel

Cc: Fried, Becky; Weiss, Rick




Subject: FW: polar vortex

Nate—

Becca & Phil passed along your message.

Dr. Holdren is happy to do the video. Between 2-3:30pm in the EEOB is good for him.
OSTP comms team copled here,

Thanks,
Lindsey

Lindsey Wagner-Oveson
Office of Science and Technology Policy
Executive Office of the President

] (b)(6)

Emait:

From: Grimm, Rebecca

Sent: Tuesday, January 07, 2014 10:18 AM
To: Wagner-Oveson, Lindsey

Subject: FW: polar vortex

From: Lubin, Nathaniel

Sent: Tuesday, January 07, 2014 10:16 AM

To: Holdren, John P,

Cc: Kelley, TK (Contractor); Grimm, Rebecca; Larson, Phil
Subject: polar vortex

Hi John,

| was talking with a few people this morning, and was thinking that it would be great to record a
very short video (less than a minute) of you describing what the polar vortex is and why it is a
symptom of climate change - the same way you did in the 8:30. We would promote it via our digital
channels, and shop it around a little bit to see if it gets some pickup. It's cbviously timely today —
would you have five minutes to record this? We could do it at your desk orin an EEOB hail tc add a
little texture.

Thanks,
Nate




From: Keltey, TK (Contractor)

To: fried, Becky; Larson, Phil
Subject: Re: Climate Change and Polar Vortex B-Roll
Date: Tuesday, January 07, 2014 4:26:41 PM

Thanks! | will reach out. Ignore my last email that | sent as this was apparently coming in.

From <Fr|ed> Becky

Subject RE: CllmateChange and Polar Vortex B-Roll

Pan Pisut at NOAA's visualization lab might have some great stuff. JEEs

Tx!

Becky Fried

Senior Communications Advisor and Web Editor
The White House | Office of Science & Technology Policy

o7 (D)(6)
% (b)(6)
E: (b)(6)

From: Larson, Phil (

Sent: Tuesday, January 07, 2014 3:55 PM

To: Kelley, TK (Contractor)

Cc: Fried, Becky

Subject: RE: Climate Change and Polar Vortex B-Roll

+Becky who has good climate change comms/video connections!
From: Kelley, TK (Contractor)
Sent: Tuesday, January 07, 2014 3:49 PM

To: Larson, Phil
Subject: Climate Change and Polar Vorfex B-Roli

Do you have any connections at other agencies you could set me up with?




From: -Ove L

To: Larson, Phil
Subject: I found a graphic...
pDate: Wednesday, January 08, 2014 8:43:11 AM

To display in JPH's polar vortex video.
Twirl on by to see,

Lindsey Wagner-Oveson

Executive Assistant to the Director

Office of Science and Technology Policy

Executive Office of the President

S - (b)(6) |
Coo . (D)(6)

Eraii: G




From: Larsen. Bhil

To: Etied. Becky

Ce: eiss, Ric

Subject: RE: Holdren on the vortex

Date: Wednesday, January 08, 2014 9:40:43 AM

| actually was happy to see a satellite in there {nct the one that flies out of his beard thoughl)

And bet Peter Colohan and other earth science people would like it. Kind of shows where we get all
this data from

From: Fried, Becky

Sent: Wednesday, January 08, 2014 9:39 AM
To: Lairson, Phil

Cc: Weiss, Rick

Subject: RE: Holdren on the vortex

Your thoughts on the floating the satellite images? | think they are a little wacky...?

Becky Fried

Senior Communications Advisor and Web Editor
The White House | Office of Science & Technology Policy

o (D)(6)
g (b)(6)
E: (b)(6) .

From: Larson, Phil

Sent: Wednesday, January 08, 2014 9:37 AM
To: Fried, Becky

Ce: Weiss, Rick

Subject: RE: Holdren on the vortex

Oh that's perfect then! Let me know if you want to chat before we send.

From: Fried, Becky

Sent: Wednesday, January 08, 2014 9:36 AM
To: Larson, Phit

Ce: Weiss, Rick

Subject: RE: Holdren on the vortex

That link goes to the CAP graphic that has a section on extreme weather — is that what you mean —
or you think we need something more?

Please send any science comments as well! Better to cover all the bases.

RW — want to talk this thru in a few?




Becky Fried

Senior Communications Advisor and Web Editor
The White House | Office of Science & Technology Policy

mE o

From: Larson, Phil

Sent: Wednesday, January 08, 2014 5:34 AM
To: Fried, Becky

Subject: RE: Holdren on the vortex

Only comment | have—assuming you are covering all science stuff—is that we should make sure
www whitehouse.gov/climate-change (which they link to at the end) has something on extreme
weather events like polar vortex

From: Fried, Becky

Sent: Wednesday, January 08, 2014 9:32 AM

To: Lubin, Nathaniel; Weiss, Rick; Larson, Phil; Lehrich, Matt

Cc: Kelley, TK (Contractor), Garber Adam Holst Lindsay; Schulman, Kori
Subject: RE: Holdren on the vortex

We have a few science flags we're pulling together now and will send shortly — standby (and ves this
is epic).

Becky Fried

Senior Communications Advisor and Web Editor
The White House | Office of Science & Technology Policy

(b)(6)
(b)(6)
(b)(6)

From: Lubin, Nathaniel

Sent: Wednesday, January 08, 2014 ©:32 AM

To: Fried, Becky; Weiss, Rick; Larson, Phil; Lehrich, Matt

Cc: Kelley, TK {(Contractor); Garber, Adam; Holst, Lindsay; Schulman, Korl
Subject: RE: Holdren on the vortex

Please let us know if there are any flags, we're planning to send around to a blgger list of folks this
morning. Thanks!

From: Lubin, Nathaniel

Sent: Tuesday, January 07, 2014 9:17 PM

To: Fried, Becky; Weiss, Rick; Larson, Phil; Lehrich, Matt

Ce: Kelley, TK (Contractor); Garber, Adam; Holst, Lindsay; Schulman, Kori
Subject: Holdren on the vortex




So... below is the link to the {quite epic) video with the green screen version of Dr. Holdren’s
recording today. Still some tweaks going on here — but take a look...

https://vimeo.com/83643182

pass: vortex!




From: Worley, Lauren

To: Larson, Phit
Subject! Fw: Polar vortex b-roli?
Date: Wednesday, January 08, 2014 9:51:52 AM

Long story but we don't have anything. Need to obtain from noaa.
Lb

From: Gutro, Robert J. {Rob} (GSFC-1300)

Sent: Wednesday, January 08, 2014 08:47 AM

To: WORLEY, LAUREN B. (HQ-NA000); Buis, Alan D (JPL-1871)[Jet Propulsion Laboratory]; Cole,
Stephen E (HQ-NG000)

Cc: Patzert, William C (JPL-3244)]Jet Propulsion Laboratory]

Subjeck: RE: Polar vortex b-roll?

Hi all- NOAA has asked NASA to direct ALL polar vortex inquiries to them. They can
also provide animations from the GOES-East satellite of the movement of the polar
vortex. Please contact John Leslie in NOAA Public Affairs at S (b)e %
Tel. ()(6)

Thanks,

Rob

Rob Gutro

Deputy News Chief
Office of Communications/ Mail Code 130

NASA Goddard Space Flight Center, Greenbelt, Md.

o (b)6) Il ©6 [HE  O6 EEN 06 |
NASA Goddard: www.nasa.gov/goddard

NASA's Hurricane Page: www.nasa.gov/hurricane & NASA's Fire Page:
www.nasa.gov/fires

MAIN NEWSROOM NUMBER:

(b)6)

From: WORLEY, LAUREN B. (HQ-NAQ0OO)

Sent: Wednesday, January 08, 2014 8:25 AM

To: Buis, Alan D (JPL-1871)[Jet Propulsion Laboratory]; Cole, Stephen E (HQ-NG0O00)

Cc: Gutro, Robert J. {Rob} (GSFC-1300); Patzert, William C {(JPL-3244)[Jet Propulsion Laboratory]
Subject: RE: Polar vortex b-roll?

Great—thanks!

Lauren B. Worley

Press Secretary

Office of Cominunications
NASA Headquarters
office:
mobile:

This document is intended only for the designated recipient(s). Use, dissemination, distribution, or reproduction of this




information by unintended recipients is not authorized and may be unlawful. This document is archived as public record.

From: Buis, Alan D (1871) [mailto [ EREERNG

Sent: Tuesday, January 07, 2014 10:11 PM

To: WORLEY, LAUREN B. (HQ NADOOD); Cole, Stephen E (HQ-NGO0O)

Cc: Gutro, Robert 1. {Rob} (GSFC-1300); Patzert, William C (JPL-3244)[Jet Propulsion Laboratory]
Subject: RE: Polar vortex b-roll?

Checking here with multiple peeps.

Alan

From: WORLEY, LAUREN B. (HQ-NADOOQ) [mailto J 5 e
Sent: Tuesday, January 07, 2014 4:30 PM

To: Cole, Stephen E (HQ-NG0Q0)

Cc: Guirg, Robert 3. {Rob} (GSFC-1300); Buis, Alan D (1871)
Subject: RE: Polar vortex b-roll?

Hey guysl!

OSTP is having this “We the Geeks” google+ hangout on Friday all about Polar Vortex. They taped a
message from Dr. Holdren to play during the event, and they want to plug in some “polar vortex b-
rolt” into the background (they shot on a green screen.)

Do we have any animation, etc that might fit the bill?
Lauren

Lauren B, Worley

Press Secretary

Office of Communications
NASA Headquarters
office: K

mobile:

This documeant is intended only for the designated recipient(s}. Use, dissemination, distribution, or reproduction of this
information by unintended recipients is not authorized and may be unlawful. This document is archived as public record.

From: Cole, Stephen E {(HQ-NG000)

Sent: Tuesday, January 07, 2014 5:46 PM

To: WORLEY, LAUREN B. {HQ-NAQQQ)

Cc: Gutro, Robert 1. {Rob} (GSFC-1300); Buis, Alan D (JPL-1871)[Jet Propuision Laboratory]
Subject: Re: Polar vortex b-roll?

Probably not b-roll, but some images. Connecting you with the guys with the good stuff.

Steve

 From: WORLEY, LAUREN B. (HQ-NAOOO)




Sent: Tuesday, January 07, 2014 04:26 PM
To: Cole, Stephen E (HQ-NG000}
Subject: Polar vortex b-roll?

Can you help us get a hold of some b-roll OSTP can use to insert into the video they taped with
Holdren for We The Geeks?
b

Lauren B. Worley

Piess Sccretary

Office of Communications
NASA Headquarters
office: IO
mobile: JEEEGYE)

== 0)e)

This document is intended orly for the designated recipient(s). Use, dissemination, distribution, or reproduction of this
information by unintended recipients is not authorized and may be unlawful. This document is archived as public record.
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Response to CEI Request of 14 April 2014 to OSTP under the Data Quality Act
Summary

The Competitive Enterprise Institute (CEI) communicated to the White House Office of Science
and Technology Policy (OSTP) on 14 April 2014 a “Request for Correction” under the Data
Quality Act, asking that OSTP Director John Holdren’s video of 8 January 2014 on the polar
vortex be removed from the White House web site on the grounds that the video “does not meet
basic standards of quality, including objectivity, utility, and integrity”.

The CEI petition is without merit. The video was intended to, and does, inform the viewer that
()} no single extreme-weather event, hot or cold, either proves or disproves global climate
change; (b) climate-change dynamics are more complex than most people imagine; (c) in that
connection, there is a plausible mechanism, linked to behavior of the polar vortex, by which a
world that is warming on the average could include an increase in prolonged winter cold spells in
the Northern Hemisphere mid-latitudes; and (d) there is “a growing body of evidence”
suggesting that this mechanism is indeed operating.

Points (a) and (b) are not in dispute by anybody, as far as OSTP knows, not even by CEL
Propositions (c) and (d) are readily substantiated by reference to the peer-reviewed scientific
literature, as will be shown below. Of course, a growing body of evidence does not mean that
everyone in the climate-science community is convinced that the case is proven, and Dr. Holdren
was clear about that in the video when he said “Computer models tell us that there arec many
different factors influencing these patterns and, as in all science, there will be continuing debate
about exactly what is happening.”

Note that there is virtually nothing about climate science that isn’t disputed by somebody. If the
criterion for communications from the White House about climate science were that nobody
disagrees on any point, there could be no such communication at all. Dr. Holdren made it clear
in the video that he was offering his personal judgment, as a trained and widely published
physicist, on the balance of the evidence when he said I believe the odds are that we can expect,
as a result of global warming, to see more of this pattern...”.

Relevant points from the scientific literature

The most relevant points of science (which underpin the video and are needed to understand

many of the points made in the literature) are:

1. Under greenhouse-gas induced “global warming”, the Arctic is warming more rapidly than
the mid-latitudes. This is called “Arctic amplification”. The reasons for it are well under-
stood. They include the “ice-albedo feedback”, in which warming reduces the area covered
by sea ice, which in turn reduces the amount of sunlight that is reflected back to space and,
thus, accentuates warming.

2. That the Arctic is warming faster means that the temperature difference between the
relatively cold Artic and the relatively warm mid-latitudes is shrinking. This temperature
gradient is known to be an important driver of atmospheric circulation patterns that affect
both the Arctic and the mid-latitudes. A change in the gradient will therefore affect those
palterns (although other factors affect them, as well).

3. A plausible hypothesis is that one of the changes in circulation patterns resulting from the
reduced temperature gradient is a weakening of the circumpolar jet stream, which delimits
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the circumpolar vortex. A weakened jet stream is associated with both a slowing and
increased waviness (larger “Rossby waves”) in the boundary of the vortex. That means
larger southward excursions of relatively cold Arctic air, accompanied, in the other phase of
the wave, by larger northward cxcursions of relatively warm mid-latitude air; it also means
that those waves move from west to east relatively slowly, causing the unusual conditions
associated with them to persist.

4, There is observational evidence that this behavior has been becoming more frequent and
more pronounced in recent decades, although the data are incomplete in ways that ongoing
research seeks to remedy.

5. Phenomena that characterize the relevant atmospheric circulation patterns, their links to
ocean conditions, and their variations include the Arctic and North Atlantic Oscillations (AQ,
NAO) and the El Nifio / La Nifia cycle. While these phenomena are part of what is usually
termed “natural variability” in the weather/climate system and are sometimes offered as
alternatives to anthropogenic climate change as explanations for unusual weather, there is
increasing evidence that their frequencies and/or intensities are now intertwined with
anthropogenic climate change.

With that background, one is in a position to appreciate the support offered for points made in
Dr. Holdren’s video by the following examples from the peer-reviewed scientific literature over
the period 2009-2014. (Order is chronological. Italicized material is quoted exactly from the
indicated sources.)

Jennifer A. Francis, Weihan Chaen, Daniel J. Leathers, James R. Miller, and Dana E. Veron
(Institute of Marine and Coastal Sciences, Rutgers University; Department of Geography,
University of Delaware; College of Marine and Earth Studies, University of Delaware), “Winter
Northern Hemisphere weather patterns remembers summer Arctic sea-ice extent”, Geophysical
Research Letters, vol. 36, pp 1-5 (11 April 2009).

By combining satellite measurements of sea-ice extent and conventional atmospheric
observations, we find that varying summer ice conditions are associated with large-scale
atmospheric features during the following autumn and winter well beyond the Arctic’s
boundary. Mechanisms by which the atmosphere “remembers” a reduction in summer ice
cover including warming and destabilization of the lower troposphere, increased cloudiness,
and slackening of the poleward thickness gradient that weakens the polar jef stream.

Meiji Honda, June Inoue, and Shozu Yamane (Research Institute for Global Change, Japan
Agency for Marine-Earth Science and Technology; Department of Environmental Systems
Science, Doshisha University), “Influence of low Arctic sea-ice minima on anomalously cold
Eurasian winters”, Geophysical Research Letters, vol. 36, pp 1-6 (28 April 2009).

Observational evidence shows that significant cold anomalies over the Far East in early
winter and zonally elongated cold anomalies from Europe to Far East in late winfer are
associated with the decrease of the Arctic sea-ice cover in the preceding summer-to-autimn
seasons. Results from numerical experiments using an atmospheric general circulation
model support these notions.

James E. Overland and Muyin Wang (NOAA Pacific Marine Environmental Laboratory; Joint
Institute for the Study of the Atmosphere and Ocean, University of Washington), “Large-scale
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atmospheric circulation changes are associated with the recent loss of Arctic sea ice”, Tellus, vol.
62A, pp 1-9 (2010).

Recent loss of summer sea ice in the Arctic is directly connected fo shifis in northern wind
patterns in the following autumn, which has the potential of altering the heat budget af the
cold end of the global heat engine. ... The most important conclusion of this and several
recent papers is thal loss of summer Arctic sea ice can have an impact on the larger
Northern Hemisphere atmospheric circulation.

Jiping Liu, Judith A. Curry, Hijun Wang, Mirong Song, and Radley M. Horton (School of Earth
and Atmospheric Sciences, Georgia Institute of Technology; Institute of Atmospheric Physics,
Chinese Academy of Sciences; and Columbia University Center for Climate Systems Research),
“Impact of declining Arctic sea ice on winter snowfall”, Proceedings of the National Academy of
Sciences, vol. 109, pp 4074-4079 (13 March 2012).

Here we demonstrate that the decrease in autumn Arctic sea ice is linked to changes in the
winter Northern Hemisphere atmospheric circulation that have some resemblance to the
negative phase of the winter Arctic oscillation. However, the atmospheric circulation
change linked to the reduction of sea ice shows much broader meridional meanders in mid-
latitudes and clearly different interannual variability than the classical Arctic oscillation.
This circulation change results in more frequent episodes of blocking patterns that lead to
increased cold surges over large parts of northern continents.

Jennifer A. Francis and Stephen J. Vavrus (Institute of Marine and Coastal Sciences, Rutgers
University; Center for Climatic Research; University of Wisconsin, Madison), “Evidence linking
Arctic amplification to extreme weather in mid-latitudes”, Geophysical Research Letiers, vol. 39,
pp 1-6 (17 March 2012).

Two effects are identified that each contribute to a slower eastward progression of Rossby
waves in the upper-level flow: 1) weakened zonal winds, and 2) increased wave amplitude.
These effects are particularly evident in autumn and winter consistent with sea-ice loss, but
are also apparent in summer, possibly related to earlier snow melt on high-latitude land.
Slower progression of upper-level waves would cause associated weather patterns in nid-
latitudes to be more persistent, which may lead to an increased probability of extreme
weather events that result from prolonged conditions, such as drought, flooding, cold spells,
and heat waves.

World Meteorological Organization, The Global Climate 2001-2010: A Decade of Climate
Extremes, WMO No. 1103 (2013).

During the boreal winter 2009/2010, i.e., the period firom December 2009 to February 2010,
extrente conditions were recorded in many places across the northern hemisphere. Strong
negative temperature anomalies and prolonged snowfall events over Europe, the Russian
Federation, parts of North America, particularly the USA, and Asia, while many other larger
areas registered above-normal temperatures for this season. ... According to the “Arctic
Report Card: Update for 2010” (Richter-Menge, Overland, 2010), the boreal winter 2009/10
showed new connectivity between mid-latitude extreme cold and snowy events on the one
hand and changes in the wind patterns in the Arctic on the other. This so-called warm Arctic
— cold continents pattern has happened only three times in the last 160 years.
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Quihong Tang, Xuejun Zhang, Xiaohua Yang, and Jennifer A. Francis (Institute of Geographic
Sciences, Chinese Academy of Sciences; School of Environment, Beijing Normal University;
and Institute of Marine and Coastal Sciences, Rutgers University), “Cold winter extremes in
northern continents linked to Arctic sea ice loss”, Environmental Rescarch Letters, vol. 8, pp 1-6
(12 March 2013).

The satellite record since 1979 shows downward trends in Arctic sea ice extent in all
months, which are smallest in winter and largest in September. Previous studies have linked
changes in winter atmospheric circulation, anomalously cold extremes and large snowfalls
in mid-latitudes to rapid decline of Arctic sea ice in the preceding autumn. ... [Our] results
suggest that the winter atmospheric circulation at high latitudes associated with Arctic sea
ice loss, especially in the winter, favors the occurrence of cold winter extremes at middle
latitudes of the northern continents. ... If the association between Arctic sea ice and cold
winter extremes demonstrated in this study is robust, we would expect to see a continuation
and expansion of cold winter extremes as the sea ice cover continues to decline in response
to ever-increasing emissions of greenhouise gases.

CEr’s attempt to dismiss this entire literature

The writers of the CEI “Request for Correction” attempt to neutralize the large literature on the
topic (of which the foregoing is only a sampling) by citing a few narrowly focused critiques in
Geophysical Research Letters of aspects of the Francis/Vavrus analysis, a Letter to the Editor

critiques did not actually make, by responses prepared by Dr. Francis and, more comprehen-

ively, by the January 2014 summary of a workshop on the topic held by the National Academy
of Sciences (NAS) in September 2013 and by a major review paper that appeared in Survey of
Geophysics in March 2014/

Conclusion

The NAS summary (Linkages Between Arctic Warming and Mid-1Latitude Weather Patterns:
Summary of a Workshop, http://www.nap.edu/catalog.php?record_id=18727, 70 pp, 2014)
begins as follows:

The Arctic has been undergoing significant changes in recent years. Surface temperatures in
the region are rising hvice as fast as the global mean. The extent and thickness of sea ice is
rapidly declining. Such changes niay have an impact on atmospheric conditions outside the
region. Several hypotheses for how Arcticwarming mey be influencing mid-latitude
weather patterns have been proposed recently. For example, Arctic amplified warming
could lead to a weakened jet stream resulting in more persisteni weather patterns in the
mid-latitudes. Or Aretic sea ice loss could lead to an increase of snow on high-latitude
land; snow expands on land in autumn, which in turn impacts the jet stream resulting in cold
Eurasian and North American winters. These and other potential connections between a
warming Arelic and mid-latitude weather are the subject of active research.

E
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The NAS summary goes on to discuss in a balanced way the challenges of establishing degrees
of responsibility of the different relevant phenomena for what is being observed and, of course,
calls for more data and more research.

The essence of the 50-page March 2014 review paper [Timo Vihma (Finnish Meteorological
Institute), “Effects of Arctic sea ice decline on weather and climate: A review”, Survey of
Geophysics, DOE 10.1007/s10712-014-9284-0 (9 March 2014)] is conveyed by the following
quote from its abstract:

The areal extent, concentration and thickness of sea ice in the Arctic Ocean and adjacent
seas have strongly decreased during the recent decades, but cold, snow-rich winters have
been conimon over mid-latitude land areas since 2005. A review is presented on studies
addressing the local and remote effects of the sea ice decline on weather and climate. It is
evident that the reduction in sea ice cover has increased the heat flux from the ocean fo
atmosphere in autumn and early winter. This has locally increased air temperature,
moisture, and cloud cover and reduced the static stability in the lower troposphere. Several
studies based on observations, atmospheric reanalyses, and model experiments suggest that
the sea ice decline, logether with increased snow cover in Eurasia, favours circulation
patterns resembling the negative phase of the North Atlantic Oscillation and Arctic
Oscillation. The suggested large-scale pressure patterns include a high over Eurasia, which
Savours cold winters in Europe and northeastern Eurasia. A high over the western and a low
over the eastern North America have also been suggested, favouring advection of Arctic air
masses to North America. Mid-latitude winter weather is, however, affected by several other
Jactors, which generate a large inter-annual variability and often mask the effects of sea ice
decline.

This paper, like the NAS workshop summary, calls for more data and more rescarch in order to
sort out more definitively the roles of the various (and interacting) natural and human-driven
changes in explaining the observed increase in prolonged winter cold spells in the context of a
world that is warming on a global-average basis. In the meantime, Dr. Holdren’s characteri-
zation of the issue in his two-minute polar-vortex video—complete with language conveying
what “a growing body of evidence suggests” (emphasis added) and providing his personal
scientific judgment about the probable outcome of further research (“I believe the odds are that
we can expect...”)—fully satisfies the requirement that information provided by the government
meet “basic standards of quality, including objectivity, utility, and integrity”.
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Response to CEI Request of 14 April 2014 to OSTP under the Data Quality Act
Summary

The Competitive Enterprise Institute (CET) communicated to the White House Office of Science
and Technology Policy (OSTP) on 14 April 2014 a “Request for Correction” under the Data
Quality Act, asking that OSTP Director John Holdren’s video of 8 January 2014 on the polar
vortex be removed from the White House web site on the grounds that the video “does not meet
basic standards of quality, including objectivity, utility, and integrity™.

The CEI petition is without merit. The video was intended to, and does, inform the viewer that
(a)) no single extreme-weather event, hot or cold, either proves or disproves global climate
change; (b) climate-change dynamics are more complex than most people imagine; (c¢) in that
connection, there is a plausible mechanism, linked to behavior of the polar vortex, by which a
world that is warming on the average could include an increase in prolonged winter cold spells in
the Northern Hemisphere mid-latitudes; and (d) there is “a growing body of evidence”
suggesting that this mechanism is indeed operating.

Points (a) and (b) are not in dispute by anybody, as far as OSTP knows, not even by CEL
Propositions (c) and (d) are readily substantiated by reference to the peer-reviewed scientific
literature, as will be shown below. Of course, a growing body of evidence does not mean that
everyone in the climate-science community is convinced that the case is proven, and Dr. Holdren
was clear about that in the video when he said “Computer models tell us that there are many
different factors influencing these patterns and, as in all science, there will be continuing debate
about exactly what is happening.”

Note that there is virtually nothing about climate science that isn’t disputed by somebody. If the
criterion for communications from the White Iouse about climate science were that nobody
disagrees on any point, there could be no such communication at all. Dr. Holdren made it clear
in the video that he was offering his personal judgment on the balance of the evidence when he
said “T believe the odds are that we can expect, as a result of global warming, to see more of this
pattern...”.

Relevant points from the scientific literature

The most relevant points of science (which underpin the video and are needed to understand
many of the points made in the literature) are:
1. Under greenhouse-gas induced “global warming”, the Arctic is warming more rapidly than

space and, thus, accentuates warming.

2. That the Arctic is warming faster means that the temperature difference between the
relatively cold Artic and the relatively warm mid-latitudes is shrinking. This temperature
gradient is known 1o be an important driver of atmospheric circulation patterns that affect
both the Arctic and the mid-latitudes. A change in the gradient will therefore affect those
patterns (although other factors affect them, as well).

3. A plausible hypothesis is that one of the changes in circulation patterns resulting from the
reduced temperature gradient is a weakening of the circumpolar jet stream, which delimits
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the circumpolar vortex. A weakened jet stream means that southward excursions of the jet
that bring cold Arctic air to mid-latitudes and the northward excursions that bring warm air
from lower latitudes move from west to east more slowly. causing cold and warm
temperature conditions to persist for longer. There is also evidence for the extent of
nolthwatd aud southwald meanders ofthe jet to h'wc mclcased in ccltam seasons and
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relatively-warm-mid-latitude-airs-it-alse-means-that-these-waves-mevedrom-west-ta-east
relatively slowly,-causing the-unusual conditions-associated-with-them-te-persist

4. There is observational evidence that this behavior has been becoming more frequent and
more pronounced in recent decades, although currently available data and model results are
incomplete the-data-are-incomplete-in ways that ongoing research seeks to remedy.

5. Phenomena that characterize the relevant atmospheric circulation patterns, their links to
ocean conditions, and their variations include the Arctic and North Atlantic Oscillations (AO,
NAO); as well asand the El Nifio / La Nifia cycle. While these phenomena are part of what is
usually termed “natural variability” in the weather/climate system and are sometimes offered
as alternatives to anthropogenic climate change as explanations for unusual weather, there is
increasing evidence that their frequencies and/or intensities are now intertwined with
anthropogenic climate change.

With that background, one is in a position to appreciate the support offered for points made in
Dr. Holdren’s video by the following examples from the peer-reviewed scientific literature over
the period 2008-2014. (Order is chronological. Italicized material is quoted exactly from the
indicated sources.)

Jennifer A. Francis, Weihan Chen, Daniel J. Leathers, James R. Miller, and Dana E. Veron
(Institute of Marine and Coastal Sciences, Rutgers University; Department of Geography,
University of Delaware; College of Marine and Earth Studies, University of Delaware), “Winter
Northern Hemisphere weather patterns remembers summer Arctic sea-ice extent”, Geophysical
Research Letters, vol. 36, pp 1-5 (11 April 2009).

By combining satellite measurements of sea-ice extent and conventional atmospheric
observations, we find that varying summer ice conditions are associated with large-scale
atmospheric features during the following autumn and winter well beyond the Arctic’s
boundary. Mechanisms by which the atmosphere “remembers” a reduction in swnmer ice
cover includeing warming and destabilization of the lower (roposphere, increased
cloudiness, and slackening of the poleward thickness gradient that weakens the polar jet
stream.

Meiji Honda, June Inoue, and Shozu Yamane (Research Institute for Global Change, Japan
Agency for Marine-Earth Science and Technology; Department of Environmental Systems
Science, Doshisha University), “Influence of low Arctic sea-ice minima on anomalously cold
Eurasian winters”, Geophysical Research Letters, vol. 36, pp 1-6 (28 April 2009).

Observational evidence shows that significant cold anomalies over the Far East in early
winter and zonally elongated cold anomalies firom Europe to Far East in late winter are
associated with the decrease of the Arctic sea-ice cover in the preceding summer-to-autumn
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seasons. Results from numerical experiments using an atmospheric general circulation
model support these notions.

James E. Overland and Muyin Wang (NOAA Pacific Marine Environmental Laboratory; Joint
Institute for the Study of the Atmosphere and Ocean, University of Washington), “Large-scale
atmospheric circulation changes are associated with the recent loss of Arctic sea ice”, Tellus, vol.
62A, pp 1-9 (2010).

Recent loss of sumnier sea ice in the Arciic is directly connected to shifts in northern wind
patterns in the following autimn, which has the potential of altering the heat budget at the
cold end of the global heat engine. ... The most important conclusion of this and several
recent papers is that loss of summer Arctic sea ice can have an impact on the larger
Northern Hemisphere atmospheric circulation.

Jiping Liu, Judith A. Curry, Hijun Wang, Mirong Song, and Radley M. Horton (School of Earth
and Atmospheric Sciences, Georgia Institute of Technology; Institute of Atmospheric Physics,
Chinese Academy of Sciences; and Columbia University Center for Climate Systems Research),
“Impact of declining Arctic sea ice on winter snowfall”, Proceedings of the National Academy of
Sciences, vol. 109, pp 4074-4079 (13 March 2012).

Here we demonstrate that the decrease in autumn Arctic sea ice is linked to changes in the
winter Northern Hemisphere atmospheric circulation that have some resemblance to the
negative phase of the winter Arctic oscillation. However, the atmospheric circulation
change linked to the reduction of sea ice shows much broader meridional meanders in mid-
latitudes and clearly different interannual variability than the classical Arctic oscillation.
This circulation change results in more fiequent episodes of blocking patterns that lead to
increased cold surges over large paris of northern continents.

Jennifer A. Francis and Stephen J. Vavrus (Institute of Marine and Coastal Sciences, Rutgers
University; Center for Climatic Research; University of Wisconsin, Madison), “Evidence linking
Arctic amplification to extreme weather in mid-latitudes”, Geophysical Research Letters, vol. 39,
pp 1-6 (17 March 2012).

Twvo effects are identified that each coniribute to a slower eastward progression of Rossby
waves in the upper-level flow: 1) weakened zonal winds, and 2) increased wave amplitude.
These effects are particularly evident in autumn and winter consistent with sea-ice loss, but
are also apparent in summer, possibly related to earlier snow melt on high-latitude land.
Slower progression of upper-level waves would cause associated weather patterns in mid-
latitudes to be more persistent, which may lead to an increased probability of extreme
weather events that result from prolonged conditions, such as drought, floading, cold spells,
and heat waves.

World Meteorological Organization, The Global Climate 2001-2010: A Decade of Climate
Extremes, WMO No. 1103 (2013).

During the boreal winter 2009/2010, i.e., the period firom December 2009 to February 2010,
extreme conditions were recorded in many places across the northern hemisphere. Strong
negative temperature anomalies and prolonged snowfall events over Europe, the Russian
Federation, parts of North America, particularly the USA, and Asia, while many other larger
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areas registered above-normal temperatures for this season. ... According to the “Arctic
Report Card: Update for 2010 (Richter-Menge, Overland, 2010), the boreal winter 2009/10
showed new connectivity between mid-latitude extreme cold and snowy events on the one
hand and changes in the wind patterns in the Arctic on the other. This so-called warm Arctic
— cold continents pattern has happened only three times in the last 160 years.

Quihong Tang, Xuejun Zhang, Xiaohua Yang, and Jennifer A, Francis (Institute of Geographic
Sciences, Chinese Academy of Sciences; School of Environment, Beijing Normal University;
and Institute of Marine and Coastal Sciences, Rutgers University), “Cold winter extremes in
northern continents linked to Arctic sea ice loss”, Environmental Rescarch Letters, vol. 8, pp 1-6
(12 March 2013).

The satellite record since 1979 shows dowmward trends in Arctic sea ice extent in all
months, which are smallest in winter and largest in September. Previous studies have linked
changes in winter atmospheric circulation, anomalously cold extremes and large snowfalls
in mid-latitudes to rapid decline of Arctic sea ice in the preceding autumn. ... [Our] results
suggest that the winter atmospheric circulation at high latitudes associated with Arctic sea
ice loss, especially in the winter, favors the occurrence of cold winter extremes at middle
latitudes of the northern continents. ... If the association between Arctic sea ice and cold
winter extremes demonstrated in this study is robust, we would expect to see a contintiation
and expansion of cold winter extremes as the sea ice cover continues to decline in response
to ever-increasing emissions of greenhouse gases,

CEl's attempt to dismiss this entire literature

The writers of the CEl “Request for Correction” attempt to neutralize the large literature on the-
topic (of which the foregoing is only a sampling) by citing a few narrowly focused critiques in
Geophysical Research Letiers of aspects of the Francis/Vavrus analysis, a Letter to the Editor
published in Science by a group of respected climate scientists questioning whether winters can
be expected to get colder, and attacks by a few of the usual suspects from the climate-change
contrarian/confusionist community. The respectable critiques can be placed into a broader
context as being less than definitive contributions to an active scientific discussion through
considering thchave-been-placed-in-context-as-acombination-ef muchless-than-definitive-and—in
seme-eases;-direeted-atpoints-thetargets-of the-eritiques-did-not-actually-make; by responses

prepared-by-Dr—Francis-and-more-comprehen-ivebs-by-the scientific results reviewed in the
January 2014 summary of a workshop on thise topic held by the National Academy of Sciences

(NAS) in September 2013 and by a major-thorough review paper that appeared in Surveys inof
Geophysics in March 2014,

Conclusion

The NAS summary (Linkages Between Arctic Warming and Mid-Latitude Weather Patterns:
Summary of a Workshop, hitp://www.nap.edu/catalog.php?record id=18727, 70 pp, 2014)
begins as follows:

The Arctic has been undergoing significant changes in recent years. Surface temperatures in
the region are rising hvice as fast as the global mean. The extent and thickness of sea ice is

rapidly declining. Such changes may have an impact on atmospheric conditions outside the

region. Several hypotheses for how Aretic warming may be influencing mid-latitude
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weather patterns have been proposed recenily. For example, Arctic amplified warning
could lead to a weakened jet stream resulting in more persistent weather patterns in the
mid-latitudes. Or Arctic sea ice loss could lead to an increase of snow on high-latitude
land; snow expands on land in autumn, which in turn impacts the jet stream resulting in cold
Eurasian and North American winters. These and other poiential connections between a
warming Arctic and mid-latitude weather are the subject of active research.

The NAS summary goes on to discuss in a balanced way the challenges of establishing degrees
of responsibility of the different relevant phenomena for what is being observed and, of course,
calls for more data and more research.

The essence of the 50-page March 2014 review paper [1imo Vihma (Finnish Meteorological
Institute), “Effects of Arctic sea ice decline on weather and climate: A review”, Survey of
Geophysics, DOE 10.1007/s10712-014-9284-0 (9 March 2014)] is conveyed by the following
quote from its abstract:

The areal extent, concentration and thickness of sea ice in the Arctic Ocean and adjacen(
seas have strongly decreased during the recent decades, but cold, snov-rich winfers have
been common over mid-latitude land areas since 2005. A review is presented on studies
addressing the local and remote effects of the sea ice decline on weather and climate. It is
evident that the reduction in sea ice cover has increased the heat flux firom the ocean to
atmosphere in autumn and early winter. This has locally increased air temperature,
moisture, and cloud cover and reduced the static stability in the lower troposphere. Several
studies based on observations, atmospheric reanalyses, and model experiments suggest that
the sea ice decline, fogether with increased snow cover in Eurasia, favours circulation
patterns resembling the negative phase of the North Atlantic Oscillation and Arctic
Oscillation. The suggested large-scale pressure patterns include a high over Eurasia, which
Jfavours cold winters in Europe and northeastern Eurasia. A high over the western and a low
over the eastern North America have also been suggested, favouring advection of Arctic air
masses to North America. Mid-latitude winter weather is, however, affected by several other
Jactors, which generate a large inter-annual variability and ofien mask the effects of sea ice
decline.

This paper, like the NAS workshop summary, calls for more data and more research in order to
sort out more definitively the roles of the various (and interacting) natural and human-driven
changes in explaining the observed increase in prolonged winter cold spells in the context of a
world that is warming on a global-average basis. In the meantime, Dr. Holdren’s characteri-
zation of the issue in his two-minute polar-vortex video—complete with language conveying
twhat “a growing body of evidence suggests™ (emphasis added) and providing his personal
scientific judgment about the probable outcome of further research (*I believe the odds are that
we can expect...”)—fully satisfies the requirement that information provided by the government
meet “basic standards of quality, including objectivity, utility, and integrity”.
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