Following the meeting with Review representatives on 9 April 2010, members of CRU
were invited to comment on the points made in an Article by Prof McKitrick from the
Financial Post:

http://network.nationalpost.com/np/blogs/fpcomment/archive/2009/10/01/ross-mckitrick-defects-

in-key-climate-data-are-uncovered.aspx




CRU remarkson the article by McKitrick published in October 2009 in Financial Post

The McKitrick article is an opinion piece that wasblished on the Canadian news website of the
“Financial Post” in October 2009. It is not a peeriewed science article. The article consista séries
of unsubstantiated and misleading claims. Froninaatic perspective, it is very much at odds with
mainstream thinking on climate change.

As directed by the Review Team, we comment onlthoise aspects of the article that relate directly t
CRU work. We wish to note that there are otheeaisof the article, particularly those criticisiting
work of others or making more general criticismighwvhich we strongly disagree, though we do not
detail our criticisms here.

The McKitrick article was published before the CRidails were hacked. Professor Briffa has already
responded to a number of the issues raised by McKitia an article published on the CRU web site,
also before the CRU emails were hacked. This ent#sponse should be read in conjuction with the
remarks given below, and is available here:

http://www.cru.uea.ac.uk/cru/people/briffa/lyamalg200

The article by McKitrick is copied below, with Hiext shown in the boxes. Our remarks are giveavbel
each relevant section.

ANALYSIS: DEFECTS IN KEY CLIMATE DATA ARE UNCOVERED

Financial Post, 1 October 2009

http://network.nationalpost.com/np/blogs/fpcommarathive/2009/10/0 1/ross-mckitrick-defects-in-key-
climate-data-are-uncovered.aspx

By Ross McKitrick

Beginning in 2003, | worked with Stephen Mclintyoeréplicate a famous result in paleoclimatologywno
as the Hockey Stick graph. Developed by a U.S.atlidogist named Michael Mann, it was a statistical
compilation of tree ring data supposedly provingf thir temperatures had been stable for 900 ydwas,
soared off the charts in the 20th century. Prightopublication of the Hockey Stick, scientistsl inald that
the medieval-era was warmer than the present, makscale of 20th century global warming seem
relatively unimportant. The dramatic revision tsthiew occasioned by the Hockey Stick's publicatizade
it the poster child of the global warming movemeénivas featured prominently in a 2001 report @& thN.
Intergovernmental Panel on Climate Change (IPCEyell as government websites and countless revie
reports.

<

Steve and | showed that the mathematics behinii#tmsn Hockey Stick were badly flawed, such that its
shape was determined by suspect bristlecone trgaldta. Controversies quickly piled up: Two expert
panels involving the U.S. National Academy of Sceswere asked to investigate, the U.S. Congrddshe
hearing, and the media followed the story arourdvtbrld. The expert reports upheld all of our cidins of
the Mann Hockey Stick, both of the mathematics @irits reliance on flawed bristlecone pine datae©h
the panels, however, argued that while the Manrkelp&tick itself was flawed, a series of other sad
published since 1998 had similar shapes, thus giryisupport for the view that the late 20th cepiar
unusually warm. The IPCC also made this argumeits$ in007 report. But the second expert panelbied
statistician Edward Wegman, pointed out that tineostudies are not independent.

They are written by the same small circle of authonly the names are in different orders, and thage
the same few data climate proxy series over and Mest of the proxy data does not show anythingsusal
about the 20th century. But two data series haappeared over and over that do have a hockeystigfe.
One was the flawed bristlecone data that the Natidnademy of Sciences panel said should not be, sse
the studies using it can be set aside. The secasdree ring curve from the Yamal Peninsula e,
compiled by UK scientist Keith Briffa.
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Briffa had published a paper in 1995 claiming tih& medieval period actually contained the colgleat of
the millennium. But this claim depended on jusethtree ring records (called cores) from the Pdtats.
Later, a colleague of his named F. H. Schweingrpbeduced a much larger sample from the Polar Urals
but it told a very different story: The medievahevas actually quite warm and the late 20th cenuay
unexceptional. Briffa and Schweingruber never ltdd those data, instead they dropped the Polés Ura
altogether from their climate reconstruction papers

In its place they used a new series that Briffa ¢eldulated from tree ring data from the nearby aam
Peninsula that had a pronounced Hockey Stick shiafsively flat for 900 years then sharply risinghe
20th century.

In Briffa et al. (1995) a list of the coolest esdited summer temperatures relevant to the regitmeof
northern Polar Urals was presented. The dataablaifor AD 1032 did produce the lowest temperature
estimate in the reconstructed series. Incidenttily 2 warmest estimates are for 1045 and 1033udto
an extreme cool individual estimate is not necégsacompatible with an estimate of period warmth,
this reconstruction indicated generally cool candg for the period around AD 1000.

The reconstruction of summer temperatures presémt@dffa et al. (1995) is based on both ring-viadt
(TRW) and maximum-latewood-density (MXD) data friime eastern side of the northern Polar Ural Mts.
Because of the way in which the data were proces#isedow-frequency information (salient to theedir
comparison of average warmth in thd'2@ntury and earlier centuries) is contained indiesity records
(the TRW data having been processed to retain pitinsorter-timescale information). The low sampl
counts, and associated high-interannual variatifithe data, particularly before AD 1100 suggasgé
uncertainty in the MXD chronology (though note tiiare are both TRW and MXD measurements for
each sample). Despite the very high observedanteral association between the MXD and co-located
instrumental data, the use of multiple least-sqeggression to produce the past temperature eetiita
also likely to result in some loss of long-timescaiformation (e.g. Osborn and Briffa, 2004).

It was for this reason that Briffa believed that ¥amal chronology, published in Briffa (2000), and
which contained considerabfyoresample data processed in a way that could retagimescale
information, was likely to provide a better repmsgion of long-timescale changes in summer
temperature than that shown in the 1995 Polar Ueaber. The lower sample replication and
correspondingly lower chronology confidence asdediavith the 1995 Polar Urals temperature
estimates, particularly in the early part of theorestruction, were shown in Figure 1c of that paper
was also stated in the paper that:

“So although the twentieth century was certainlysunally warm in the northern Urals, determining how
unusual it was, in the context of the long rec@daquivocal.”

A later communication sent by Briffa to the jourh&ltureas a rebuttal of a submitted challenge by
Mcintyre and McKitrick to the accuracy of the crdasng of the Polar Urals data published in 1995,
contained the following point.

“Despite MM’'s[Mclntyre and McKitrick's]incorrect inference regarding the poor qualitytbé
crossdating, it is worth stressing that circumspmtshould also apply to the mean level of inferred
temperature in the early section of the BBAiffa et al. (1995)] because of low replication of the data
prior to about 1100. However, this is clearly inglied in Figure 1 of BEA and also in our subsequent
publication (Briffa, 2000) where the low-frequengyiability in the Yamal chronology and BEA Polar
Urals temperature reconstruction is shown to diftee Yamal series implying warmer conditions & th
time.
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These remarks were forwarded to Mclintyre by therjalion January 26, 2006. Hence Mclintyre and
McKitrick have long been aware of our concerns reiga the interpretation of our 1995 reconstruction
and the disparity with the indication of summer mtlr in the medieval period shown in our later
published Yamal series (Briffa, 2000). We still s@ter the Yamal chronology provides a better
indication of long-term summer temperature charbas the Briffa et al. (1995) reconstruction.

There is some irony in McKitrick’s criticism of ousse of the Yamal series which he infers was becaus
it “had a pronounced Hockey Stick shape: relativelyftin900 years then sharply rising in the"™20
century” The Yamal series actually implies that summersanmmparatively warmer in the medieval
period (~AD1000) than is indicated in the Briffaabt(1995) Polar Urals reconstruction. Our subsegu
use of the Yamal series is based on our judgerhantttmost likely provides a more reliable indioat

of century-to-century changes in summer warmtHuitiog the evidence of a warm medieval interval in
the Yamal region, than is provided by our 1995 fmaltlon which is heavily reliant on what we agressw
a poorly replicated early density chronology, astéged by McKitrick in this article.

Indeed, two published large-area composite ringiwsgtries, produced by Briffa and colleagues, ihelu
Yamal data showing relative warm conditions aroABd1000, as do both of the large-area average data
series themselves [see part F and the lower sarkégure 1 of Briffa (2000) and Figures 3b andh4 i

Briffa et al. (2008)].

The importance we place on recognizing medievaimtlaiat high northern latitudes is clearly indicated
in the following quotes from these two publications

“This exclusively tree-ring based ‘Northern Chrompld\verage’ series clearly shows the very high 20
century growth rates, but only marginally less higtes in the late 10and 11" centuries’ [from Briffa
(2000) page 90]

“Hence there is clear evidence for an interval afegpread enhanced medieval tree growth at high
latitudes. While locally, this is apparently equesat in scale to the recent growth levels in Avaainlyr
and to early twentieth century growth levels in dgmwwhen viewed over northwest Eurasia as a whole,
the medieval high tree-growth phase seems not &ststrong or persistent as growth levels observed
after 1920. [from Briffa et al. (2008) page 6]

So our published data are not ‘relatively flat 990 years’ as McKitrick states. They show cleaderice
of relative summer warmth in medieval times. THeyrise sharply in the early ®@entury and growth
remains relatively high thereafter.

This Yamal series was a composite of an undisclaseaber of individual tree cores. In order to cheok
steps involved in producing the composite, it wdnddnecessary to have the individual tree ring
measurements themselves. But Briffa didn't relééseaw data.

McKitrick's statement is misleading. These traggrdata had not been directly collected, measured o
owned by CRU, but were obtained from their ownangl thus they were never CRU'’s to “release”. The
only request to Briffa for these data came fromi\ale. Briffa re-directed Mcintyre to the rightful
owner of those data. At his request, the Yamal det& sent to him by Hantemirov on 2nd February
2004 (the Review Team was shown an email attestitigjs). Besides the evidence of Hantemirov's
email, there is on-line support on Mclintyre’s bkitg, Climate Audit, where Mcintyre acknowledgedtth
he received these data from Hantemirov in early4200
http://climateaudit.org/2009/10/05/yamal-and-ipcd-eeview-comments/#comment-197561

Also, contrary to McKitrick’s assertion that ‘Briffand Schweingruber never published those da&&’, th
tree-ring data for the Polar Urals sites have lzegilable from the International Tree Ring Data Ban
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(ITRDB) since at least 2000. This can be verifigddoking at the ITRDB website, where the Polarl&ra
raw data are available: ftp://ftp.ncdc.noaa.gov/gata/paleo/treering/updates/wsl/wsl-site-
information. txt

We also note that Mcintyre and McKitrick appearedise some of these data when examining the
accuracy of the crossdating of the Polar Urals gdatae 3 years before McKitrick wrote this article.

Over the next nine years, at least one paper peragpeared in prominent journals using Briffa'm#h
composite to support a hockey stick-like resulhe TPCC relied on these studies to defend the HoSkiek
view, and since it had appointed Briffa himselb®wthe IPCC Lead Author for this topic, there was n
chance it would question the Yamal data.

Since McKitrick does not provide a list of the mdnan nine papers that supposedly used the Briffa
Yamal series, it is difficult to evaluate this efai The claim (possibly deliberately) overstates th
importance of the Briffa Yamal series in the boflg@dence for Northern Hemisphere temperature
changes; for example, it was used in only fouthef12 reconstructions shown in Chapter 6 of thedPC
Working Group | AR4 (Jansen et al., 2007) and makayg a small contribution to most of these fae
discussed the importance of the Briffa (2000) Yaaotmbnology to this wider body of evidence in depth
in October 2009:

http://www.cru.uea.ac.uk/cru/people/briffa/yamal2@utious/cautious.htm

The use of the Yamal chronology (Briffa 2000, Briéfaal. 2008) would not compromise the results of a
multi-proxy reconstruction of large-scale temperatthange because the evidence of past temperétures
provides has not been shown to be wrong eithdrarpeer-reviewed literature or elsewhere. We ratite
that the use of the Yamal series is valid, sinceaesider it represents the best indication of Yama
regional summer temperatures currently publishebissuperior to the unpublished “updated Polar
Urals” chronology advocated by Mcintyre.

The inference that the IPCC author team did notagmh their task objectively and honestly is eroarse
and insulting.

Despite the fact that these papers appeared ijotopals like Nature and Science, none of therjaur
reviewers or editors ever required Briffa to rekehis Yamal data. Steve Mcintyre's repeated reguest
them to uphold their own data disclosure rules vigmered.

As stated earlier, the data were not Briffa’s fease and anyway Mcintyre had the data in 2004.

Then in 2008 Briffa, Schweingruber and some colleagpublished a paper using the Yamal series (gigain
a journal called the Philosophical TransactionthefRoyal Society, which has very strict data-stwarules.
Steve sent in his customary request for the dathttds time an editor stepped up to the plategring the
authors to release their data. A short while agodita appeared on the Internet. Steve couldfibalyin to
unpack the Yamal composite.

Fritz Schweingruber was not, in fact, an authathefBriffa et al. (2008) article. These data waade
available in 2009, but Yamal data had been selldiatyre five years earlier in 2004. Mclintyre could
have started working with these data in 2004, lkeulid not. The archiving of data in 2009 followaed
request from the Royal Society to Briffa who cotgdchis Swedish, Finnish and Russian colleaguek, an
at this time they all agreed to archive. It is ortpant to note that the data were never owned by,CR
despite repeated assertions that they were. Farthe, the numbers of samples throughout the leoigth
the Yamal chronology had already been publisheHdaytemirov and Shiyatov (2002). The sample size
can be seen in the histograms in the upper pdinegbanels shown in their Figure 7. Briffa (2008¢d

the same data for the last 2000 years as in Harmterand Shiyatov (2002).
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It turns out that many of the samples were takemfdead (partially fossilized) trees and they hawe
particular trend. The sharp uptrend in the latdr 2@intury came from cores of 10 living trees aligeof
1990, and five living trees alive as of 1995. Basadcientific standards, this is too small a s@ngpi which
to produce a publication-grade proxy composite. I8tk and 19th century portion of the sample, for
instance, contains at least 30 trees per yeathBtiportion doesn't show a warming spike. The gelyment
that does is the late 20th century, where the sasipé collapses. Once again a dramatic hockey stigpe
turns out to depend on the least reliable portioa dataset.

Once again McKitrick misrepresents the evidenceraistkads the reader. As we have stated, the data
are not ‘relatively flat for 900 years’ as McKitkiearlier states. The data show high tree growdhral

AD 1000 and in the early and late™&entury (and the mid%and late % centuries before that). Tree-
growth does apparently rise sharply in th& 26ntury, but not only in the last few years: s&s in the
early 20" century when the statistical quality of the Yarrtalonology is stronger, and growth remains
relatively high thereafter.

It is true that the data show even higher growthdf5 and 1996, but the evidence of relatively high
overall tree growth over much of the"™@entury is not dependent on these two valuesaddiional
discussion of this issue at http://www.cru.uealdcmu/people/briffa’lyamal200p/

But an even more disquieting discovery soon canigiit. Steve searched a paleoclimate data arc¢higee
if there were other tree ring cores from at or riearYamal site that could have been used to iserdze
sample size. He quickly found a large set of 34aidate core samples, taken from living trees imabby
none other than Schweingruber himself! Had thess laglded to Briffa's small group the 20th centuoyld
simply be flat. It would appear completely unexéapal compared to the rest of the millennium.

This statement is untrue. When the data from theees referred to here are incorporated in tladyais
of Yamal data, they do not substantially alterpghblished picture of increasing"2@entury tree growth
in the area. Tree-growth rises in the early) 26ntury and remains generally high compared tel$eof
the previous millennium. This is demonstratedansiderable detail here:
http://www.cru.uea.ac.uk/cru/people/briffa/lyam#20

Hence McKitrick’s statement that “had these beeateddo Briffa’s small group the 2@entury would
simply be flat. It would appear completely unexoamil compared to the rest of the millennium” is
simply not supported by the evidence.

Combining data from different samples would notéhbeen an unusual step. Briffa added data fromhanot
Schweingruber site to a different composite, frowa Taimyr Peninsula. The additional data were gathe
more than 400 km away from the primary site. Anthiat case the primary site had three or four tiases
many cores to begin with as the Yamal site. Whytdtichot fill out the Yamal data with the readilyadleble
data from his own coauthor? Why did Briffa seek additional data for the already well-representainir
site and not for the inadequate Yamal site?

Among the three 2000-year-long tree-ring width clotogies presented in Briffa et al. (2008) onelechl
Avam-Taimyr, represents a composite of sub-fosslllaving tree data described earlier by other
researchers working in central and eastern Taimfiliese include data from Bol'shoi Avam (~70° 30'N
93° 01'E, see Sidorova et al., 2007) and threditotafurther east that make up the published Taimy
chronology (~72° 00'N 101° O0'E, see Nauzbaev.e2@02). The modern (i.e. living-tree) site data
from locations corresponding to those of the sugsifaonaterial. These include larch data from Babdya
Kamen (71° 12'- 71° 20'N and 93° 30'- 93° 50'Elned.00km from the location of the Bol'shoi Avam
sub-fossil material. Living and sub-fossil treg¢edfor the Taimyr chronology come from three looas
each between 370 and 690km to the east of Balsdkayeen (see the location maps in the above-cited
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references).

Some historical context for our 2008 paper migletdshome light on this issue. Some time ago werbega
work on a multi-institution paper intended to déseithe sensitivities in producing tree-ring-based
climate reconstructions to the methods of chronplmnstruction and subsequent climate calibration,
illustrated using the examples of various tree-thgpnologies across northern Eurasia. When we late
received a request to submit a paper to a plariveeddd issue of tHehilosophical Transactions of the
Royal Societabout ‘The boreal forest and global change’, Bridhd colleagues decided to use some of
the material to hand in preparing a draft. It waemnded that this should describe 3 continuous 3@a0
ring-width series, each originally planned to reyerat the integration of a large-regional data setib-
fossil and living tree data. The focus was to beepresenting large-regional growth signals antibini
comparisons with equivalent regional temperatuta.déhe western, ‘Fennoscandia’, series would
incorporate near tree-line pine data from nortt®@meden and Finland; the Avam-Taimyr series would
integrate larch data from near the Taimyr peninggle-line region. Between these we had intended t
explore an integrated Polar Urals/Yamal larch sdbvigt it was felt that this work could not be coetptl

in time and Briffa made the decision to reprocéssYamal ring-width data to hand, using improved
standardization techniques, and include this saridge submitted paper.

Subsequently, in response to the issues raiseddhytitle, we explored the use of additional ring-thid
data local to the Yamal sub-fossil data. This westablished the general validity of the publiskachal
chronology information, albeit with significant sdical uncertainty, including during the medietiate
and the late Z0century.

We had never undertaken any reanalysis of the Rlokds temperature reconstruction subsequent to its
publication in 1995. We did use the data to vadidhe dating of the material used in our 1995 pape
response to Mclintyre and McKitrick’s unfounded dérade in 2005 (referred to earlier), and briefly to
explore the potential for introducing chronologgabif subsets of data, standardized in the work
described in Esper et al. (2002), are used to septgegional chronologies (e.g. see Briffa andviviel
2010, in press, pdf copy provided to the ReviewnTejmote that Polar Urals data are not cited is thi

paper].

When we became aware that Mcintyre was advocdtimgise of a new so-called “Urals Esper Update”
version of the Polar Urals chronology (e.g. seaife@® of Mcintyre’s submission to the Review Team)
we did some preliminary analysis of it that strgngliggests this chronology to be unsatisfactory.
Mclintyre’s version of the Polar Urals chronologyeprs to combine data from larch and spruce, with
likely biases in the standardized indices use@tmfthe chronology. The bias arises where a 8tatis
model of expected ring width as a function of age used to correct the raw measurements is not
appropriate for all of the samples from this logatiThis may produce a spurious overall trend én th
series, while the amalgamation of spruce and ldath may produce inhomogeneous variability. There
are also issues with sample replication which iakee for much of Mcintyre’s chronology compared to
the Yamal series, especially in the early mediseation prior to about AD 1100. The sample repiicat

in the published versions of Yamal is poor in 1988 1996 (although it has been subsequently entiance
to 10 trees — sedtp://www.cru.uea.ac.uk/cru/people/briffa’lyamal200 The Yamal data in these two
years do not overly influence multi-proxy reconstions, because they are either not used or are
combined with other series, sometimes after balteydd. The Polar Urals chronology only spans the
period 778 to 1990. McKitrick appears to assert ghsample of less than10 trees in any year isitoall

to produce a ‘publication-grade proxy compositieéaving aside the complex issue of how one assesses
the statistical quality of a chronology, we notattbver the common period (778 to 1990) only 4 yedr
the Yamal tree-ring chronology have data from teas 10 trees, while the so-called “Urals Esper
update” series advocated by Mcintyre has some 2&6sywith less than 10 samples. So, we do not
accept that Mclintyre’s chronology is necessarilyesior as an indicator of changing regional tremaagh
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and, at the very least, it requires further exatmmeonce Mcintyre has published his chronologthie
peer-reviewed literature.

We still intend to publish an extended review papat will compare and contrast features of thiedéht
published (and unpublished) versions of variousoregy composite chronologies in northern Eurasi an
the effect on the character of climate reconstonstiof calibrating them using different regression
technigues. We also intend to submit for peer e detailed results of analyses of the Mcintyre
version of the Polar Urals chronology that he usdss submission to the UK Parliamentary and Muir-
Russell Reviews.

Thus the key ingredient in most of the studies tizate been invoked to support the Hockey Stick,etgm
the Briffa Yamal series, depends on the influerfce woefully thin subsample of trees and the exolusf
readily-available data for the same area.

McKitrick is implying that we considered and deliagely excluded data from our Yamal chronology.
The data that he is referring to were never consitlat the time because the purpose of the work
reported in Briffa (2000) and Briffa et al. (20083s to reprocess the existing dataset of Hantenainov
Shiyatov (2002).

Whatever is going on here, it is not science. lenla@en probing the arguments for global warmingnelt
over a decade. In collaboration with a lot of ebar@l coauthors | have consistently found that witen
layers get peeled back, what lies at the cordlieeflawed, misleading or simply non-existent. Blueface
temperature data is a contaminated mess with #isegnt warm bias, and as | have detailed elsewttere
IPCC fabricated evidence in its 2007 report to cayethe problem. Climate models are in gross
disagreement with observations, and the discrepiamgowing with each passing year. The often-hyped
claim that the modern climate has departed froraralvariability depended on flawed statistical hosts
and low-quality data. The IPCC review process, bifcl | was a member last time, is nothing at &# kvhat
the public has been told: Conflicts of interest@mdemic, critical evidence is systematically iggtband
there are no effective checks and balances adaiasbr distortion.

In our earlier responses to the Review Team, we ktated that the IPCC procedures have been fully
respected and followed, not just as stipulatedalndt in spirit. McKitrick’s biased assertions inisth
paragraph are not supported by evidence in thatifaditerature. The surface temperature redsrdot
contaminated by a warm bias. The trends of theethoeface datasets agree with each other, indicatin
warming of 0.16 °C per decade over the period 1872009. The independent satellite record shows a
warming of 0.15 °C per decade over the same pdiREiC did not fabricate evidence in the 2007 report
McKitrick does not back up any of these statemuuiitis any citations to articles in the peer-reviewed
climate literature.

| get exasperated with fellow academics, and otivbis ought to know better, who pile on to the siggab
global warming consensus without bothering to itigase any of the glaring scientific discrepances
procedural flaws. Over the coming few years, astists of global warming policies mount and thelerce
of a crisis continues to collapse, perhaps it bé¢ome socially permissible for people to startkinig for
themselves again. In the meantime | am gratefulfose few independent thinkers, like Steve Mckatyr
who continue to ask the right questions and imsisscientific standards of openness and transparenc

At the beginning, we said McKitrick’s article is apinion piece and that is all it should be takebe. It
is not substantiated, peer-reviewed science. Tlagadlons it contains are incorrect.

We wish to re-iterate a point made in our earlidarsission (1 March 2010 to the Muir-Russell Review
Team) that there is no such thing as a definitige-ting chronology or proxy-based palaeoclimatic
reconstruction. Research can only seek to prosiatistically robust chronologies and timeseries an
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take account of the uncertainty implicit in thememhinterpreting them as evidence of climate change.
While we will continue in our attempts to do jusist we recognise that there is always scope todwep
our work and our communication of its limitationsdamplications. However it is important to reelis
that we have never selected or rejected data (trads) in order to support a preconceived (or ‘feeis)
picture of climate change. Rather, we contendgbah an accusation might seem more appropriately
directed towards some of our critics.
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