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Introduction

Significant problems have been identified in numerous recent peer review studies (most
recent_here) for the global data bases (GISS, GHCN, CRU) which may result that they
may have overestimated the warming the last century by 30-50%. These issues include
station dropout, missing data, siting issues and insufficient or even no adjustment for
urbanization. This makes them unusable or even unreliable for trend analysis. | have
preferred to work with the USHCN data from the United States which at least is stable
and has much less missing data and made adjustments for changes in the time of
observation, instrumentation, any documented siting changes and at least until the latest
version, urbanization (Karl 1988). The work of Pielke and Watts and others have shown
issues with siting still remain, but still this data set is superior to the global. USHCN
Version 2 data became available in recent months which has replaced the Karl
urbanization adjustment and siting adjustments with a ‘change point detection algorithm’
that NCDC" believes will better identify previously undocumented inhomogeneities.

In this analysis, | will look at the data trends and show how they are cyclical in nature
and show little long time trends. The cycles in the temperatures correlate far better with
solar and multidecadal ocean cycles.

USHCN Data

The now familiar NASA plot of the US climate network since 1895 shows a cyclical
pattern with a rise from 1895 to a peak near 1930 and then a decline into the 1970s before
another rise with an apparent peak around 2000. Note the minor warming from the peak
in 1930 to the peak in 2000 in the NASA version of the USHCN data set.


http://icecap.us/images/uploads/MM.JGRDec07.pdf
http://www.ncdc.noaa.gov/oa/climate/research/ushcn/ushcn.html#KWQB90
http://climatesci.org/2008/01/30/a-serious-problem-with-the-use-of-a-global-average-surface-temperature-anomaly-to-diagnose-global-warming-part-ii/
http://surfacestations.org/
http://www.ncdc.noaa.gov/oa/climate/research/ushcn/ushcn.html
http://www.ncdc.noaa.gov/oa/climate/research/ushcn/ushcn.html
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The short term fluctuations are driven by factors such as ENSO and volcanic eruptions.
The longer term cycles are mainly driven by cycles in the sun and oceans although
changes in the last half century have been increasingly blamed on anthropogenic factors.

Let’s look at the three factors mentioned and how well they correlate with the USHCN
version 2 observed temperatures. For each, | will do an 11 year running mean to
eliminate any influence of the 11 year solar cycle. Except for temperatures and CO2
values, the plotted values are units of STD positive and negative for that factor.

USHCN AND CARBON DIOXIDE
| first took the CDIAC annual mean carbon dioxide estimates since 1895 and plotted that

against the annual USHCN. For a correlation, | got an r-squared of 0.44. The correlation
was best after 1915 to the mid 1930s and from 1980 to the late 1990s.



CO2 vs USHCN Annual Mean Temps
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A comparison of the 11 year running mean of the USHCN version 2 annual mean
temperatures with the running mean of CO2 from CDIAC (standardized values). An r-
squared of 0.44 was found.

USHCN AND SOLAR

The sun influences the climate in direct and indirect ways. A more active sun is a brighter
slightly hotter sun and when the sun is hotter the earth is a little hotter. This small effect
is magnified by other more indirect solar influences. When the sun is more active
although its brightness (mainly visible light) only increases by 0.1%, the ultraviolet
radiation increases by 6-8% and the even shorter wavelengths by a factor of two or more.
These UV rays create and destroy ozone in the high atmosphere, both of which are
exothermic effects and produce heat. Work by Labitzke and Shindell at NASA GISS
have shown this to be important. Shindell showed how this factor may have been
responsible for the little ice age.

When the sun is more active there are more flares and eruptive activity that causes rapid
increases in the solar winds, causing ionization storms in the earth’s atmosphere with
resultant heating. Also importantly an active sun causes the earth’s magnetic shield to
diffuse more cosmic rays from reaching into our atmosphere. Since these rays have a low
water cloud formation enhancing effect (recently confirmed in the laboratory), an active
sun usually means less low clouds and thus warmer temperatures. In all these cases, a
more active sun brings warming.



http://icecap.us/images/uploads/Solar_Changes_and_the_Climate.pdf
http://strat-www.met.fu-berlin.de/labitzke/solar_signal/
http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17460

Scafetta and West (2007) have suggested that the total solar irradiance (TSI) is a good
proxy for the total solar effect which may be responsible for at least 50% of the warming

since 1900.

I took the TSI from Hoyt Schatten (data provided by Doug Hoyt through 2004) and
compared to the USHCN data (smoothing the data for 11 years to eliminate the 11 year
solar cycle. The Hoyt-Schatten TSI series uses five historical proxies of solar irradiance,
including sunspot cycle amplitude, sunspot cycle length, solar equatorial rotation rate,
fraction of penumbral spots, and decay rate of the 11-year sunspot cycle. | found a
correlation strength (r-squared) of 0.57.

Total Solar Iradiance (Hoyt) vs USHCN V2
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USHCN AND OCEAN MULITDECADAL CYCLES

We know both the Pacific and Atlantic undergo multidecadal cycles the order of 50 to 70
years. In the Pacific this cycle is called the Pacific Decadal Oscillation. A warm Pacific
(positive PDO Index) as we found from 1922 to 1947 and again 1977 to 1997 has been
found to be accompanied by more EI Ninos, while a cool Pacific more La Ninas (in both
cases a frequency difference of close to a factor of 2).


http://www.fel.duke.edu/%7Escafetta/pdf/2007JD008437.pdf
http://icecap.us/docs/change/OceanMultidecadalCyclesTemps.pdf
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Since EI Ninos have been shown to lead to global warming and La Ninas global cooling
(seen below on the UAH MSS), this should have an affect on annual mean temperature
trends in North America.
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El Ninos lead to global warming and La Ninas to cooling
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A similar mulitidecadal cycle exists in the Atlantic known as the Atlantic Multidecadal
Oscillation (AMO). When the Atlantic is in its warm mode there tends to be more
tropical activity and on average above normal temperatures on an annual basis across the
northern hemispheric continents.
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Correlation from CDC of Annual Temperatures with AMO

Since the warm modes of the PDO and AMO both favor warming and their cold modes
cooling, I thought the combination of the two may provide a useful index of ocean
induced warming for the hemisphere (and US). | standardized the two data bases and did
a multiple regression analysis with the USHCN data, again using a 11 point smoothing as
with the CO2 and TSI.

This was the best correlation with the highest value of r-squared (0.85).
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I did a multiple regression analysis with the USHCN.
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AMO/PDO regression fit
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Note this data plot started in 1905 because the PDO was only available from 1900. The
divergence post 2000 was either (1) greenhouse warming finally kicking in or (2) an issue
with the new USHCN version 2 data.

The plot of the difference between version 1 and version 2 suggests the latter as the likely
cause. Note the adjustment up of the 1999-2005 temperatures by as much as 0.15F
(unexplained).
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When | added the TSI and CO2, the total correlation improved from 0.85 to 0.89.
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Given the rapid decline of the PDO and AMO this past year and the continued low solar
Activity, the regression suggests 2008 will end up coldest since 1996 (perhaps even
1993).

THE LAST DECADE
Since temperatures have stabilized in the last decade, | looked at the correlation of the
CO2 with HCSN data. Greenhouse theory and models predict an accelerated warming

with the increasing carbon dioxide.

Instead, a negative correlation between USHCN and CO2 was found in the last decade
with an R or Pearson Coefficient of -0.14, yielding an r-squared of 0.02.
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To ensure that was not just an artifact of the United States data, | did a similar correlation
of the CO2 with the CRU global and MSU lower tropospheric monthlies over the same
period. | found a similar non existent correlation of just 0.02 for CRU and 0.01 for the
MSU over troposphere.
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SUMMARY

USHCN temperatures show a cyclical behavior over the past 112 years with peak
warming about 1930 and 2000. The temperature trends correlate with a number of
factors. | examined them here. | found the correlation strengths to be as follows

Factor Years Correlation Correlation
(Pearson Strength (R-
Coefficient) squared)
Carbon Dioxide 1895-2007 0.66 0.43
Total Solar Irradiance 1900-2004 0.76 0.57
Ocean Warming Index 1900-2007 0.92 0.85
(PDO and AMO)
Carbon Dioxide Last 1998-2007 -0.14 0.02
Decade

Clearly the US annual temperatures over the last century have correlated far better with
cycles in the oceans and sun than carbon dioxide. The correlation with carbon dioxide
seems to have vanished or even reversed in the last decade.

Given the recent cooling of the Pacific and Atlantic and rapid decline in solar activity, we
might anticipate given these correlations, temperatures to accelerate downwards shortly.

References:

De Laat, A.T.J., and A.N. Maurellis, 2006, Evidence for influence of anthropogenic
surface processes on lower tropospheric and surface temperature trends, International
Journal of Climatology 26:897—913.

Karl, T.R., H.F. Diaz, and G. Kukla, 1988: Urbanization: its detection and effect in the
United States climate record, J. Climate, 1, 1099-1123.

Kerr, R. A., A North Atlantic climate pacemaker for the centuries, Science, 2000, vol 288
no 5473, pp 1984-1986.

Labitzke, k., Van Loon, H.:1989: Association Between the 11 Year Solar Cycle, the QBO
and the Atmosphere, Part 111, Aspects of the Association; Journal of Climate, 554-565

Labitzke, K., 2001: The global signal of the 11-year sunspot cycle in the stratosphere:
Differences between solar maxima and minima, Meteorologische Zeitschrift, VVol. 10,
No.2, 83-90,

Lin, X., R.A. Pielke Sr., K.G. Hubbard, K.C. Crawford, M. A. Shafer, and T. Matsui,
2007: An examination of 1997-2007 surface layer temperature trends at two heights in
Oklahoma. Geophys. Res. Letts., 34, L24705, doi:10.1029/2007GL031652.



http://climatesci.colorado.edu/publications/pdf/R-333.pdf
http://climatesci.colorado.edu/publications/pdf/R-333.pdf

Mantua, N, Hare, S.R., Zhang, Y., Wallace, J.M., Franic, R.C.: 1997, A Pacific
Interdecadal Oscillation with impacts on Salmon Production, BAMS vol 78, pp 1069-
1079

McKitrick, R.R. and P. J. Michaels 2004, A test of corrections for extraneous signals in
gridded surface temperature data, Climate Research 26(2) pp. 159-173, Erratum, Climate
Research 27(3) 265—268.

McKitrick, R.R. and P. J. Michaels 2007, Quantifying the influence of anthropogenic
surface processes and inhomogeneities on gridded global climate data, in press, Journal
of Geophysical Research Atmospheres, December 2007

Pielke Sr., R.A., C. Davey, D. Niyogi, S. Fall, J. Steinweg-Woods, K. Hubbard, X. Lin,
M. Cai, Y.-K. Lim, H. Li, J. Nielsen-Gammon, K. Gallo, R. Hale, R. Mahmood, S.
Foster, R.T. McNider, and P. Blanken, 2007: Unresolved issues with the assessment of
multi-decadal global land surface temperature trends. J. Geophys. Res., 112, D24S08,
doi:10.1029/2006JD008229

Scafetta, N.,West, B.J. 2007, Phenomenological reconstructions of the solar signature in
the Northern Hemisphere surface temperature records since 1600, Journal of Geophysical
Research, vol. 112, D24S03, doi:10.1029/2007JD008437

Wolter, K., 1987: The Southern Oscillation in surface circulation and climate over the

tropical Atlantic, Eastern Pacific, and Indian Oceans as captured by cluster analysis. J.
Climate Appl. Meteor., 26, 540-558.

Data Sources:
AMO: CDC
PDO: JISAO

SOLAR TSI: Data provided by Doug Hoyt as calculated by Hoyt Schatten. The Hoyt-
Schatten TSI series uses five historical proxies of solar irradiance, including sunspot cycle
amplitude, sunspot cycle length, solar equatorial rotation rate, fraction of penumbral spots, and
decay rate of the 11-year sunspot cycle.

USHCSN 2 TEMPS: NCDC Climate at a Glance

CDIAC CO2: CDIAC


http://climatesci.colorado.edu/publications/pdf/R-321.pdf
http://climatesci.colorado.edu/publications/pdf/R-321.pdf
http://www.cdc.noaa.gov/ClimateIndices/
http://jisao.washington.edu/pdo/PDO.latest
http://climvis.ncdc.noaa.gov/cgi-bin/cag3/hr-display3.pl
http://icecap.us/images/uploads/CDIAC_DATABASE.xls

