
Senator Inhofe’s follow-up questions for Dr. Soon 
 
QUESTION: 
1. How many studies did you examine in total and how many were appropriate 

for the criteria you established? 
 
As mentioned in my oral remark, Soon et al. (2003, Energy & Environment, vol. 
14, 233-296) considered works of approximately 1,000 researchers in hundreds of 
peer-reviewed papers to study local and regional patterns of climatic change and 
variability. We consider climate to be more than just temperature so we did not 
narrowly restrict ourselves to only temperature-sensitive proxies. For example, 
in addition to temperature, we are equally concerned about expansion and 
reduction of forested and desert-prone areas, tree-line growth limit (see chart 1), 
sea ice changes, balances of ice accumulation and ablation in mountain glaciers 
(see chart 2) and so on. When studying the ice balance chart for a glacier, 

Chart 1 
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Chart 2 

 
it is important to insist that although glaciers are very important indicators of 
climate change over a rather long time-scale, they are not simply thermometers 
as often confused by heated discussion pointing to evidence for global warming 
by carbon dioxide (see additional discussion on factors, especially atmospheric 
carbon dioxide, for Earth’s climate and its change under questions # 12 and 13 
below, and see my replies to Senator Jefford’s similar follow-up questions). 
Examples of the above include statements by Will Stefen, director of the 
International Geosphere-Biosphere Program, “Tropical glaciers are a bellweather 
of human influence on the Earth system” (quoted in the article “The melting 
snows of Kilimanjaro” by Irion, 2001, Science, vol. 291, 1690-1691) or by Professor 
Lonnie Thompson, Ohio State University, “We have long predicted that the first 
signs of changes caused by global warming would appear at the few fragile, 
high-altitude ice caps and glaciers within the tropics ... [t]hese findings confirm 
those predictions. We need to take the first steps to reduce carbon dioxide 
emissions. We are currently doing nothing. In fact, as a result of energy crisis in 
California – and probably in the rest of the country by this summer – we will be 
investing even more in fuel-burning power plants. That will put more power in 
the grid but, at the same times it will add carbon dioxide to the atmosphere, 
amplifying the problem” (quoted in Ohio State University’s press release, 
http://www.acs.ohio-state.edu/units/research/archive/glacgone.htm). 
 
A clarification about the physical understanding of modern glacier retreats and 
climate change, especially those on Kilimanjaro reported in those news items 
above, is necessary and has been forthcoming with important research progress. 
First, Molg et al. (2003, Journal of Geophysical Research, vol. 108 (D23), 4731) 
recently concluded that their study “highlights that modern glacier retreat on 
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Kilimanjaro is much more complex than simply attributable to ‘global warming 
only’, a finding that conforms with the general character of glacier retreat in the 
global tropic [Kaser, 1999]: a process driven by a complex combination of 
changes in several different climatic parameters ... with humidity-related 
variables dominating this combination.” In another new paper for the 
International Journal of Climatology, Kaser et al. (2004, International Journal of 
Climatology, “Modern glacier retreat on Kilimanjaro as evidence of climate 
change: Observations and facts”, vol. 24, 329-339; available from 
http://geowww.uibk.ac.at/glacio/LITERATUR/index.html) provided clear 
answers that neither added longwave radiation from a direct addition of 
atmospheric CO2 nor atmospheric temperature were the key variables for the 
observed changes, as revealed in this long but highly informative passage: 
 

 “Since the scientific exploration of Kilimanjaro began in 1887, when 
Hans Meyer first ascended the mountain (not to the top at this time, but 
to the crater rim), a central theme of published research has been the 
drastic recession of Kilimanjaro’s glaciers (e.g., Meyer, 1891, 1900; Klute, 
1920; Gilman, 1923; Jager, 1931; Geilinger, 1936; Hunt, 1947; Spink, 1949; 
Humphries, 1959; Downie and Wilkinson, 1972; Hastenrath, 1984; 
Osmastion, 1989; Hastenrath and Greischar, 1997). Early reports describe 
the formation of notches, splitting up and disconnection of ice bodies, 
and measurements of glacier snout retreat on single glaciers, while later 
books and papers advance to reconstructing glacier surface areas. ... 
Today, as in the past, Kilimanjaro’s glaciers are markedly characterized 
by features such as penitentes, cliffs (Figure 3a/b) [not reproduced here], 
and sharp edges, all resulting from strong differential ablation. These 
features illustrate the absolute predominance of incoming shortwave radiation 
and latent heat flux in providing the energy for ablation [emphasis added] 
(Kraus, 1972). A positive heat flux from either longwave radiation or 
sensible heat flux, if available, would round-off and destroy the observed 
features within a very short time ranging from hours to days. On the 
other hand, if destroyed, the features could only be sculptured again 
under very particular circumstances and over a long time. Thus, the 
existence of these features indicates that the present summit glaciers are 
not experiencing ablation due to sensible heat (i.e., from positive air 
temperature). Additional support for this is provided by the Northern 
Icefield air temperature recorded from February 2000 to July 2002, which 
never exceeded –1.6˚C, and by the presence of permafrost at 4,700 m 
below Arrow Glacier on the western slope ...  ” 

 
Kaser et al. (2004) continue with this “synopsis of interpretations and facts”: 
 

 3



“A synopsis of (i) proxy data indicating changes in East African climate 
since ca. 1850, (ii) 20th century instrumental data (temperature and 
precipitation), and (iii) the observations and interpretations made during 
two periods of fieldwork (June 2001 and July 2002) strongly support the 
following scenario. Retreat from a maximum extent of Kilimanjaro’s 
glaciers started shortly before Hans Meyer and Ludwig Purtscheller 
visited the summit for the first time in 1889, caused by an abrupt climate 
change to markedly drier conditions around 1880. Intensified dry 
seasons accelerated ablation on the respectively illuminated vertical 
walls left in the hole on top by Reusch Crater as a result of volcanic 
activity [emphasis added]. The development of vertical features may also 
have started on the outer margins of the plateau glaciers before 1900, 
primarily as the formation of notches, as explicitly reported following 
field research in 1898 and 1912 (Meyer, 1900; Klute, 1920). A current 
example of such a notch development is the hole in the Northern Icefield 
(see Figure 2). Once started, the lateral retreat was unstoppable, 
maintained by solar radiation despite less negative mass balance 
conditions on horizontal glacier surfaces, and will come to an end only 
when the glaciers on the summit plateau have disappeared. This is most 
probable within next decades, if the trend revealed in Figure 1 continues. 
Positive air temperatures have not contributed to the recession process 
on the summit so far. The rather independent slope glaciers have 
retreated far above the elevation of their thermal readiness, responding 
to dry conditions. If present precipitation regime persists, these glaciers 
will most probably survive in positions and extents not much different 
from today. This is supported by the area determinations in Thompson’s 
et al. (2002) map, which indicate that slope glaciers retreated more from 
1912 to 1952 than since then. From a hydrological point of view, melt 
water from Kibo’s glaciers has been of little importance to the lowland in 
modern times. Most glacier ablation is due to sublimation, and where ice 
does melt it immediately evaporates into the atmosphere. Absolutely no 
signs of runoff can be found on the summit plateau, and only very small 
rivers discharge from the slope glaciers. Rainfall reaches a maximum 
amount at about 2,500 m a.s.l. [above sea level] (Coutts, 1969), which 
primarily feeds the springs at low elevation on the mountain; one 
estimate attributes 95% of such water to a forest origin (Lambrechts et 
al., 2002). The scenario presented offers a concept that implies 
climatological processes other than increased air temperature  govern glacier 
retreat on Kilimanjaro in a direct manner [emphasis added]. However, it 
does not rule out that these processes may be linked to temperature 
variations in other tropical regions, e.g., in the Indian Ocean (Latif et al., 
1999; Black et al., 2003).” 
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2. Do you have more data in your study than Dr. Mann did in his 1999 work? 
 
Yes. See co-answer for this question under question # 3. 
 
3. Do you have newer data than Dr. Mann did in his 1999 work? 
 
Yes. This is a true and correct statement. 
 
Equally important is the following list of criticisms on the results in Mann et al. 
(1998, Nature, vol. 392, 779-782; 1999, Geophysical Research Letters, vol. 26, 759-
762): 
• The “Northern Hemisphere 1000-year temperature record” of Mann et al. 

(1999) is not any actual data series but a by-product of statistical regression 
(extrapolation) procedures that are prone to serious errors or mistakes (see 
additional criticisms under question # 5 below). 

• Mann et al. (1998, 1999) “assume that the fundamental spatial patterns of 
variation which the climate has shown during the past century are similar to 
those by which it has varied during recent past centuries.” This assumption is 
not likely to hold true. 

• Despite the claim of multiproxy database, their results mainly rely on lower-
quality tree-ring indices (mostly from California-Nevada) which do not 
resolve multidecadal and centennial changes (see the admission in the 
independent reassessment by Professor Mann’s co-authors below). 

• Proxy sites in Mann et al. (1998, 1999) are not optimally located for “global” 
temperature reconstruction; lack of representation in the tropics (see 
admission by Professor Mann’s co-authors below). 

• Mann et al. (1998, 1999), while claiming to have produced an annual-mean 
time series for the whole Northern Hemisphere for the last 600-1000 years,  
add in, without explanations, many proxy records that are sensitive to 
precipitation or seasonal temperatures rather than to annual mean 
temperature variations. 

 
Please consider answers under questions # 5 and 11 for additional criticisms. But 
here is what close colleagues and co-authors (Bradley and Hughes) of Professor 
Mann admitted in their independent (i.e., without Prof. Mann as co-author) and 
updated publication, “A caveat to [our] conclusion [about northern hemisphere 
temperature change over the last 1000 years] is that the current proxy-based 
reconstructions do not extend to the end of the 20th century, but are patched on to the 
instrumental record of the last 2-3 decades [emphasis added]. This is necessary 
because many paleo data sets were collected in the 1960s and 1970s, and have not 
been up-dated [NOTE: this statement by Bradley et al. (2003) referred primarily 
to the tree-ring data base from the International Tree-Ring Database; see Soon et 
al. 2003 for earlier discussion], so a direct proxy-based comparison of the 1990s 
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with earlier periods is not yet possible.” [p. 116 of Bradley et al., 2003, In: 
Alverson, K., R.S. Bradley and T.F. Pedersen (eds.) Paleoclimate, Global Change and 
the Future. Springer Verlag, Berlin, 105-149] 
 
Agreeing with discussion on p. 260-261 of Soon et al. (2003), Bradley et al. (2003) 
cautioned that “in the case of tree rings from some areas in high latitudes, the 
decadal time-scale climatic relationships prevalent for most of this century 
appear to have changed in recent decades, possibly because increasing aridity 
&/or snowcover changes at high latitudes may have already transferred the 
ecological responses of trees to climate (cf. Jacoby and D’Arrigo 1995; Briffa et al. 
1998). For example, near the northern tree limit in Siberia, this changing 
relationship can be accounted for by a century-long trend to greater winter 
snowfall. This has led to delayed snowmelt and thawing of the active layer in 
this region of extensive permafrost, resulting in later onset of the growing season 
(Vaganov et al. 1999). It is not yet known how widely this explanation might 
apply to the other regions where partial decoupling has been observed, but 
regardless of the cause, it raises the question as to whether there might have been 
periods in the past when the tree ring-climate response changes, and what 
impact such changes might have on paleotemperature reconstructions based 
largely on tree ring data.” (p. 116-117). 
 
Bradley et al. (2003) also worried that “Paleoclimate research has had a strong 
northern hemisphere, extra-tropical focus (but even there the record is poorly 
known in many areas before the 17th century). There are very few high 
resolution paleoclimatic records from the tropics, or from the extra-tropical 
southern hemisphere, which leaves many questions (such as the nature of 
climate in Medieval times) unanswered.” (p. 141). Bradley et al. continued “All 
large-scale paleotemperature reconstructions suffer from a lack of data at low latitudes. In 
fact, most “northern hemisphere” reconstructions do not include data from the southern 
half of the region  (i.e. [missing comma] areas south of 30N) [emphasis added]. 
Furthermore, there are so few data sets from southern hemisphere that it is not 
yet possible to reconstruct a meaningful “global” record of temperature 
variability beyond the period of instrumental records. For the northern 
hemisphere records, it must be recognized that the errors estimated for the 
reconstructions of Mann et al. (1999) and Briffa et al. (2001) are minimum 
estimates, based on the statistical uncertainties inherent in the methods used. 
These can be reduced by the use of additional data (with better spatial 
representation) that incorporate stronger temperature signals. However, there 
will always be additional uncertainties that relate to issues such as the constancy 
of the proxy-climate function over time, and the extent to which modern climate 
modes (i.e., those that occurred during the calibration interval) represent the full 
range of climate variability in the past [i.e., similar unresolved research questions 
had been raised in p. 239-242 and p. 258-264 of Soon et al. 2003]. There is 
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evidence that in recent decades some high latitude trees no longer capture low 
frequency variability as well as in earlier decades of the 20th century (as 
discussed below in Section 6.8) which leads to concerns over the extent to which 
this may have also been true in the more distant past. If this was a problem (and 
currently we are not certain of that) it could result in an inaccurate representation 
of low frequency temperature changes in the past. Similarly, if former climates 
were characterized by modes of variability not seen in the calibration period, it is 
unlikely that the methods now in use would reconstruct those intervals 
accurately. It may be possible to constrain these uncertainties through a range of 
regional studies (for example, to examine modes of past variability) and by 
calibration over different time intervals, but not all uncertainty can be eliminated 
and so current margins of error must be considered as minimum estimates [emphasis 
added; that meant the actual range of error is larger than shown in Mann et al. 
1999 or the IPCC TAR’s charts].” (p. 114-115). 
 
It is also very important to heed warnings and cautions from other serious 
researchers about not overstating the true confidence of a reconstructed climatic 
result based on indirect proxies. Esper et al. (2003, Climate Dynamics, vol. 21, 
699-706) modestly apprised of the current situation in reconstructing long-term 
climatic information from tree rings: “Although these long-term trends agree 
well with ECS [i.e., Esper, Cook, Schweingruber in 2002, Science, vol. 295, 2250-
2253], the amplitude of the multi-centennial scale variations is, however, not 
understood. This is because (1) no single multi-centennial scale chronology could 
be built that is not systematically biased in the low frequency domain, and (2) no 
evidence exists that would support an estimation of the biases either in the LTM 
[Long-term mean standardization] nor in the RCS [Regional curve 
standardization] multi-centennial chronologies. Consequently, we also avoided 
providing formal climate calibration and verification statistics of the 
chronologies. Note also that the climate signal of the chronologies’ low frequency 
component could not be statistically verified anyway. This is because the high 
autocorrelations, when comparing lower frequency trends, significantly reduce 
the degrees of freedom valid for correlation  analyses. We believe that a formal 
calibration/verification/transfer function approach would leave the impression 
that the long-term climate history for the Tien Shan [i.e., the location of Esper and 
five colleagues’ study] is entirely understood, which is not the case. Further 
research is needed to estimate the amplitude of temperature variation in the Alai 
Range [south of Kirghizia] over the last millennium.” (p. 705) 
 
4. Did the United Nations IPCC NOT consider a majority of your data because it 

is newer data? 
 
Your statement is true. The IPCC Working Group I’s Third Assessment Report 
(TAR, 2001) was not able to include a considerable amount of important 
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information from many new paleoclimatic studies that were available after IPCC 
TAR’s 2000-2001 publication timetable. 
 
More importantly, Soon et al. (2004, Geophysical Research Letters, vol. 31, 
L03209) recently showed that the 40-year smoothed instrumental temperature 
trend for the Northern Hemisphere shown as Figure 2.21 in IPCC TAR (2001) 
cannot be replicated. I am submitting the pdf file (SLB-GRL04-
NHtempTrend.pdf) of Soon et al. (2004) for the record of the committee. 
 
In addition, Soon et al. (2004) found that Figure 2a of Mann and Jones (2003, 
Geophysical Research Letters, vol. 30 (15), 1820) has physically implausible high 
values at year 2000. We cautioned that the extremely rapid rate of warming trend 
of 1 to 2.5ºC per decade implied by the published results by Mann and his 
colleagues over the last one to two years, comparing Mann and Jones (2003) with 
both Mann (2002, Science, vol. 297, 1481-1482) and Mann et al. (2003, Eos, 84(27), 
256-257), is most likely an artifact of methodology and procedure of trend 
smoothing. We believe that the matter is serious and is worth calling to the 
attention of the committee. 
 
5. Do you preserve more of the specificity of the data by avoiding statistical 

averaging? 
 
This is certainly true for the results discussed in Soon et al. (2003). But the 
difference between Mann et al. (1998, Nature, vol. 392, 779-782; 1999, 
Geophysical Research Letters, vol. 26, 759-762) and Soon et al. (2003) may be the 
fact that the two studies had differing goals and objectives. Ours were to reveal 
the detailed patterns of climatic change on local and regional scales while Mann 
et al.’ (1998, 1999) were to arrive at averages over the whole Northern 
Hemisphere or globe. The strengths and weaknesses of our study are discussed 
in detail in Soon et al. (2003), but please consider section 5.1 of Soon et al. (2003) 
for a discussion on the potentially significant underestimation of climate (in their 
case, temperature) variability on multidecadal and centennial time scales in 
Mann et al. (1998, 1999) who considered mainly non-optimized tree-ring data 
(see additional criticisms outlined under question # 3 above). 
 
Recently, the methodology of Mann et al. (1998) has been seriously challenged by 
McIntyre and McKitrick (2003, Energy & Environment, vol. 14, 751-771) in that 
“poor data handling, obsolete data and incorrect calculation of principal 
components” were shown as the errors and defects of Mann et al.’s paper. The 
exchange between Mann and colleagues and McIntyre and McKitrick is ongoing 
but the use of obsolete data is a clear case of misrepresentation of regional basis 
of change in Mann et al’s work.  Additional documentation (including responses 
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by Prof. Mann and his colleagues) and updates can be found in 
http://www.uoguelph.ca/~rmckitri/research/trc.html.  
 
6. Do you have more spatial details than Mann? 
 
Yes and please consider the co-answer to this question under question # 5 above. 
 
7. Do you have a broader view of climate than simply using temperature as the 

sole indicator? 
 
Yes, this is certainly a true and accurate statement. Please consider the co-answer 
under question # 1. 
 
8. Did you observe a Little Ice Age in your data? 
 
Yes, co-answer for this question is given under question # 10. 
 
9. Did you observe a Medieval Warm Period? 
 
Yes, co-answer for this question is given under question # 10. 
 
10. Does most of the literature observe a Little Ice Age and a Medieval Warm 

Period as a world-wide phenomena? 
 
The answer is yes on a location by location basis as stated in my oral remark. In 
Soon et al. (2003), we concluded that “Because the nature of the various proxy 
climate indicators are so different, the results cannot be combined into a simple 
hemispheric or global quantitative composite. However, considered as an 
ensemble of individual observations, an assemblage of the local representations 
of climate establishes the reality of both the Little Ice Age and the Medieval 
Warm Period as climatic anomalies with world-wide imprints, extending earlier 
results by Bryson et al. (1963), Lamb (1965), and numerous other research efforts. 
Furthermore, these individual proxies are used to determine whether the 20th 
century is the warmest century of the 2nd Millennium at a variety of globally 
dispersed locations. Many records reveal that the 20th century is likely not the 
warmest nor a uniquely extreme climatic period of the last millennium, although 
it is clear that human activity has significantly impacted some local 
environments.”  
 
It is both fair and objective to point to the agreement of Bradley et al. (2003), a 
paper which was published independent of Professor Mann, with Soon et al. 
(2003)’s conclusion: “Thus, whether there really were warm episodes of global 
extent in Medieval times and how these compare with late 20th century 
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temperature levels (especially those in the last 20 years of the 20th century) 
remains an intriguing question that deserves further scrutiny. Until a more 
extensive set of data is available, the absence of evidence does not necessarily 
imply evidence of absence. Nevertheless, it must be stated that given the 
relatively limited evidence that does exist to support Lamb’s original contention 
(Lamb 1965), the burden of proof must rest on demonstrating that his concept of 
a MWE [Medieval Warm Epoch] has validity, rather than trying to show that it 
does not. ... Perhaps of greater significance is that there definitely were 
significant precipitation anomalies during the period of the MWE; in particular, 
many areas experienced protracted drought episodes and these were far beyond 
range of anything recorded within the period of instrumental periods [i.e., last 
100-150 years].”(p. 115-116) 
 
11. Is Dr. Mann an outlier, a minority view, in not showing a Little Ice Age and a 

Medieval Warm Period in his data? 
 
I believe that the results shown in Mann et al. (1998, 1999) and Mann and Jones 
(2003) are indeed doubtful since their reconstructed temperature series would 
require a rather implausible precise cancellation of many local and regional 
changes in order to explain their rather flat Northern Hemisphere composite 
temperature series from about 200-1900 interval. So yes, the published works by 
Mann et al. seem to be of uncertain validity.   
 
When contrasted with borehole-based reconstruction, the Northern Hemisphere 
terrestrial temperatures produced by Mann et al. (1998, 1999) over the last 500 
years may have been too warm by about 0.4ºC during the 17th-18th century (see 
Huang et al. 2000, Nature, vol. 403, 756-758). Recent attempts by Mann et al. 
(2003, Journal of Geophysical Research, vol. 108. (D7), 4203) and Mann and 
Schmidt (2003, Geophysical Research Letters, vol. 30 (12), 1607) to rejustify and 
defend the Mann et al. (1998, 1999) results have been shown to be either flawed 
or invalid by Chapman et al. (2004, Geophysical Research Letters, vol. 31, 
L07205) and by Pollack and Smerdon (2003, Geophysical Research Abstract of 
EGS, vol. 6, 06345). The eventual fact will no doubt emerge with increased 
understanding but Chapman et al. (2004) warned that “A second misleading 
analysis made by Mann and Schmidt [2003] concerns use of end-points in 
reaching a numerical conclusion. ... It is based on using end points in computing 
changes in an oscillating time series, and is just bad science.” 
 
With regards to instrumental thermometer data of the past 100-150 years, it is 
important to note that Soon et al. (2004, Geophysical Research Letters, vol. 31, 
L03209) has recently shown that the 40-year smoothed Northern Hemisphere 
temperature trend shown in Mann and Jones (2003) has physically implausible 
high values at the year 2000 endpoint especially when studied in context with 
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previous published results by Mann et al. (2003, Eos, vol. 84 (27), 256-257) and 
Mann (2002, Science, vol. 297, 1481-1482). This important updated information, 
admittedly with the benefit of hindsight, together with the works by Chapman et 
al. (2004) and McIntyre and McKitrick (2003), showed clearly that the Northern 
Hemisphere temperature trends, either proxy-based or instrumental, derived by 
Mann et al. (1998, 1999) and Mann and Jones (2003) are not reliable. 
 
12. Was the 20th Century the hottest of the last 1000 years? 
 
According to Soon et al. (2003), the 20th century cannot be shown to be the hottest 
of the last 1000 years in many locations across the globe. Please consider 
additional discussion under questions # 4, 5 and 11 about the potentially 
misleading conclusion about the 20th century being the hottest of the last 1000 
years by IPCC TAR (2001) that was, in turn, based on results from Mann et al. 
(1998, 1999).  
 
In addition, please consider the discussion under question # 1 for the 
unfortunate and incorrect assumption that equates climate change to only 
temperature change. I would also like to discourage undue attention or priority 
on the activity to provide a mere ranking of the temperature or other climatic 
variables for the 20th century relative to any other centuries. This is because the 
main scientific task of studying Earth’s climate and its change is to ultimately 
account for the causal factors leading to any observed facts. Let’s return to the 
example of the likely total disappearance of summit glaciers on Mount 
Kilimanjaro even for the first time in 11,000 years as noted by several 
glaciologists, the ultimate role of science is to provide confident accounting of the 
causative agents, or perhaps more properly done is to rule out ideas or 
hypotheses. In that sense, Molg et al. (2003, Journal of Geophysical Research, vol. 
108 (D23), 4731) added invaluably to the discussion of this particularly topic of 
glacial ice on Mount Kilimanjaro by clarifying that “Connecting glacier retreat on 
Kilimanjaro with globally increasing air temperatures has recently attracted both 
scientific and public interest but is a highly simplified view as Kaser et al. [2003] 
[i.e., the new 2004 study referred to under question # 1 above] show in a new 
study. ... In general, a strong reduction in precipitation at the end of 19th century 
is the main reason for modern glacier recession in East Africa, reducing glacier 
mass balance accumulation term considerably ... In addition, increased 
shortwave radiation due to decreases in cloudiness ―  both effects of the drier 
climatic conditions ― plays a decisive role for glacier retreat by increasing 
ablation, as demonstrated for Mount Kenya and Rwenzori.” In other words, 
despite the dramatic recession of glaciers on Kilimanjaro over the last 100 years 
or so, the most likely explanation is not related to the observed increase in the 
concentration of atmospheric CO2 no matter how coincidental the timing for the 
CO2 increase may be. 
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Lindzen (2002, Geophysical Research Letter, vol. 29, paper 2001GL014360) 
further added that “Recent papers show that deep ocean temperatures have 
increased somewhat since 1950, and that the increase is compatible with 
predictions from coupled GCMs [General Circulation Models]. The inference 
presented is that this degree of compatibility constitutes a significant test of the 
models. ... [But] it would appear from the present simple model (which is similar 
to what the IPCC uses to evaluate scenarios) that the ocean temperature change 
largely reflects only the fact that surface temperature change is made to 
correspond to observations, and says almost nothing about model climate 
sensitivity. ... It must be added that we are dealing with observed surface 
warming that has been going on for over a century. The oceanic temperature 
change [at depth of 475 m or so] over the period reflects earlier temperature 
change at the surface. How early depends on the rate at which surface signals 
penetrate the ocean.” In other words, the recently noted warming of the deeper 
ocean is not a proof of global surface and atmospheric warming by increasing 
CO2 in the air because the parameters of climate sensitivity and rate of ocean heat 
uptake are not sufficiently well quantified. In addition, if the earlier oceanic 
surface temperature warming mentioned by Lindzen were indeed initiated and 
occurred substantially long ago, then there would be no association of that 
change to man-made CO2 forcing. 
 
Finally, it is also worth noticing that the current global observation shows that, at 
least over the 1979-2003 interval, the tropospheric temperatures are not warming 
as fast as the surface temperatures (see Christy et  al. 2003, Journal of 
Atmospheric and Oceanic Technology, vol. 20, 613-629; for additional confidence 
on the results derived by the University of Alabama-Huntsville group, please see 
Christy and Norris, 2004, Geophysical Research Letters, vol. 31, L06211). This 
observed fact is contradictory to the accelerated warming of the mid and upper 
troposphere relative to surface simulated in current models (Chase et al. 2004). 
Chase et al. (2004) reached the conclusion listed below, upon examining results 
from 4 climate models in both unforced scenarios and scenarios forced with 
increased atmospheric greenhouse gases and the direct aerosol effect. (To be 
consistent, such a study should also be questioned and challenged as noted in 
my discussion under question # 20 for Senator Jefford about the adequacy of 
studying responses from a combination of incomplete forcings―though my 
primary purpose here is to illustrate the theoretical expectation of CO2 forcing 
deriving from state-of-the-art climate models.1) Chase et al. concluded that: 

                                                 
1 As Lindzen (2002) puts it: “It should be noted, as well, that in adopting the common procedure 
of invoking ill-known additional forcing to bring model results into line with observed 
temperature change, we are hardly endorsing this procedure.” 
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“● Model simulations of the period representative of the greenhouse-gas and 
aerosol forcing for 1979-2000 generally show a greatly accelerated and detectable 
warming at 500 mb relative to the surface (a 0.06°C decade-1 increase). 
  ● Considering all possible simulated 22 yr trends under anthropogenic forcing, 
a strong surface warming was highly likely to be accompanied by accelerated 
warming at 500 mb [i.e.,  987 out of 1018 periods or 97% of the cases had a larger 
warming at 500 mb than at the surface] with no change in likelihood as forcings 
increased over time. 
  ● In simulated periods where the surface warmed more quickly than 500 mb, 
there was never a case [emphasis added] in which the 500 mb temperature did not 
also warm at a large fraction of the surface warming. A 30% acceleration at the 
surface was the maximum simulated as compared with an observed acceleration 
factor of at least 400% the mid-troposphere trend.  
  ● In cases where there was a strong surface warming and the surface warmed 
more quickly than at 500 mb in the forced experiments, there was never a case in 
which the 500 mb-level temperatures did not register a statistically significant 
(p< 0.1) trend (i.e., a trend detectable with a simple linear regression model). The 
minimum p value of approximately 0.08 occurred in the single case in which the 
significance was not greater than 99%. 
  ● It was more likely that surface warmed relative to the mid-troposphere under 
control simulations than under forced simulations. 
  ● At no time, in any model realization, forced or unforced, did any model 
simulate the presently observed situation of a large and highly significant surface 
warming accompanied with no warming whatsoever aloft.” (p. 189) 
 
 
13. Was the 20th Century the hottest of the last million years? 
 
This question can be answered with a high degree of confidence because the 
timeframe has now expanded by another factor one thousand. It is extremely 
likely that other centuries in the last one million years at a given location or when 
averaged over the whole globe, had temperatures warmer than in the 20th 
century. Recent results from ice cores suggest that temperatures were in fact 
much warmer at both Vostok and Dome Fuji, East Antarctica, during the 
interglacials at stage 9.3 (about 330 thousand years before present; warmer by 
about 6ºC) and stage 5.5 (about 135 thousand years before present; warmer by 
about 4.5ºC) than the most recent 1000 years (see Watanabe et al., 2003, Nature, 
vol. 422, 509-512). The puzzling fact is that this has occurred despite the relative 
low level of atmospheric CO2 of no more than 300 ppm during those warm 
interglacials (Kawamura et al., 2003, Tellus, vol. 55B, 126-137) when compared to 
the high levels of 330-370 ppm since the 1960s. 
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But there are important concerns about the retrieval of information on 
atmospheric CO2 levels from ice cores. Jaworowski and colleagues (1992, The 
Science of the Total Environment, vol. 114, 227-284) explained that: 
 

“Ice is not a rigid material suitable for preserving the original chemical 
and isotopic composition of atmospheric gas inclusion. Carbon dioxide 
in ice is trapped mechanically and by dissolution in liquid water. A 
host of physico-chemical processes redistribute CO2 and other air gases 
between gaseous, liquid and solid phases, in the ice sheets in situ, and 
during drilling, transport and storage of the ice cores. This leads to 
changes in the isotopic and molecular composition of trapped air. The 
presence of liquid water in ice at low temperatures [“even below –
70ºC”] is probably the most important factor in the physico-chemical 
changes. The permeable ice sheet with its capillary liquid network acts 
as a giant sieve which redistributes elements, isotopes and micro-
particles. Carbon dioxide in glaciers is contained: (1) in interstitial air in 
firn; (2) in air bubbles in ice; (3) in clathrates; (4) as a solid solution in 
ice crystals; (5) dissolved in intercrystalline veins and films of liquid 
brine; and (6) in dissolved and particulate carbonates. Most of the CO2 
is contained in ice crystals and liquids, and less in air bubbles. In the ice 
cores it is also present in the secondary gas cavities, cracks, and in the 
traces of drilling fluids. The concentration of CO2 in air recovered from 
the whole ice is usually much higher than that in atmospheric air. This 
is due to the higher solubility of this gas in cold water, which is 73.5- 
and 35-times higher than that of nitrogen and oxygen, respectively. The 
composition of other atmospheric gases (N2, O2, Ar) is also different in 
ice and in air inclusions than in the atmosphere. Argon-39 and 85Kr data 
indicate that 36-100% of air recovered from deep Antarctic ice cores is 
contaminated by recent atmospheric air during field and laboratory 
processing. Until about 1985, CO2 concentrations in gas recovered from 
primary air bubbles and from secondary gas cavities in pre-industrial 
and ancient ice were often reported to be much higher than in the 
present atmosphere. After 1985, only concentrations below the current 
atmospheric level were published. Our conclusion is that both these 
high and low CO2 values do not represent real atmospheric content of 
CO2. 
Recently reported concentrations of CO2 in primary and secondary gas 
inclusions from deep cores, covering about the last 160,000 years, are 
much below the current atmospheric level, although several times 
during this period the surface temperature was 2-4.5ºC higher than 
now. If these low concentrations of CO2 represented real atmospheric 
levels, this would mean (1) that CO2 had not influenced past climatic 
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changes, and (2) that climatic changes did not influence atmospheric 
CO2 levels.” (p. 272-273) 

 
Additional historical evidence reveals natural occurrences of large, abrupt 
climatic changes that are not uncommon and they occurred without any known 
causal ties to large radiative forcing change. Phase differences between 
atmospheric CO2 and proxy temperature in historical records are often not fully 
resolved; but atmospheric CO2 has shown the tendency to follow rather than lead 
temperature and biosphere changes (see e.g., Dettinger and Ghil, 1998, Tellus, 
vol. 50B, 1-24; Fischer et al., 1999, Science, vol. 283, 1712-1714; Indermuhle et al., 
1999, Nature, vol. 398, 121-126).  
 
In addition, there have been geological times of global cooling with rising CO2 
(during the middle Miocene about 12.5-14 million years before present [Myr BP], 
for example, with a rapid expansion of the East Antarctic Ice Sheet and with a 
reduction in chemical weathering rates), while there have been times of global 
warming with low levels of atmospheric CO2 (such as during the Miocene 
Climate Optimum about 14.5-17 Myr BP as noted by Panagi et al., 1999, 
Paleocenoragphy, vol.  14, 273-292). A new study of atmospheric carbon dioxide 
over the last 500 million years (Rothman, 2002, Proceedings of the (US) National 
Academy of Sciences, vol. 99, 4167-4171) concluded that, “CO2 levels have mostly 
decreased for the last 175 Myr. Prior to that point [CO2 levels] appear to have 
fluctuated from about two to four times modern levels with a dominant period of 
about 100 Myr. ... The resulting signal exhibits no systematic correspondence 
with geologic record of climatic variations at tectonic time scales.” 
 
 
14. Does this chart accurately reflect your findings? 
 
I am sorry that I cannot recall which chart you are referring to, hence I am unable 
to answer this question. 
 
15. Dr. Soon, does your study include human response to environmental change? 
 
Yes, but only in a very limited fashion (see discussion in section 4) because the 
main focus of Soon et al. (2003) is to reveal the local and regional climatic pattern 
of the past 1000 years or so. Yet, a brief look through recorded human history 
(see for example the excellent book “Atlas of the year 1000” by John Man, 1999, 
Harvard University Press) is able to convince me and many of my colleagues and 
peers that the Medieval Warm Period was a rather exceptional time, with 
unusual climatic excursions and extremes, even more so than the 20th century. 
(As noted under question # 10 above, this observation seems to be supported by 
the independent assessment of Professor Mann’s co-authors and colleagues [i.e., 
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as cited in p. 115-116 of Bradley et al. 2003].) For example, the Medieval Warm 
Period plausibly helped to define and shape the primitive living conditions of the 
Vikings in England, Greenland, and Vinland, the Ashkenaz Jews in medieval 
Europe, the Buwayhids in Baghdad, the Fatimids in North Africa, the 
indigeneous Ghana cultures in the western and sub-saharan Africa, the 
concurrent Sung, Liao, and Hsi-hsia Dynasties in China, the Khmer builders of 
the Angkor temple in modern-day Cambodia, the Chola dynasty in Southern 
India and Sri Lanka, the kingdom of Srivijaya in Sumatra, Indonesia and the 
kingdom of Mataram in Java, Indonesia, the Cohokia along the flood plains of 
the Mississippi and Missouri, the Toltec and the Mayan cultures in Central 
America, the Tiahuanaco indians in the Andean Highland of Peru and Bolivia, 
the still-mysterious giant statue builders of Easter Island in the Pacific Ocean, 
and the first human arrivals in New Zealand. These are some of the significant 
human events recorded worldwide during the Medieval Warm Period from 800 
to 1300 A.D. though not occurring all at the same time.  
 
16. In your work observing climate history, have you noticed a correlation 

between the sun’s radiation and the earth’s temperatures? 
 
Yes, examples and more detailed scientific discussion can be found in Baliunas 
and Soon (1995, The Astrophysical Journal, vol. 450, 896-901); Soon et al. (1996, 
The Astrophysical Journal, vol. 472, 891-902); Soon et al. (2000, New Astronomy, 
vol. 4, 563-579); and Soon et al. (2000, Annales Geophysicae, vol. 18, 583-588). A 
broader discussion about the variable Sun-Earth connection physics can be found 
in the March 2004 publication of  “The Maunder Minimum and The Variable 
Sun-Earth Connection” (see http://www.wspc.com/books/physics/5199.html) 
by Soon and Yaskell (published by World Scientific Publishing Company). 
 
17. I understand you collected the results of not only temperature but also more 

general environmental change from many locations worldwide, as 
determined by experts. What is the benefit/drawback of this method? 

 
Detailed discussion of benefits and drawbacks of our work are given in pp. 241-
242 of Soon et al. (2003). Co-answer for this question about the importance of 
including other environmental or climatic indicators for the discussion of 
historical climate change is given under question # 1. 
 
18. Do I understand correctly that you have collected the patterns of change 

evident in the proxies of climate, and instead of making a broad spatial 
average, you report the local climate change at each location? What is the 
value of that information? 
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The goal of Soon et al. (2003) is to arrive at a quantitative understanding of 
climatic change on local and regional spatial scales, instead of “global” or 
“northern hemispheric”, because those are the most relevant measures, in a 
practical sense, of change. One additional bonus of such local information is that 
it will help make computer climate models simulate both natural and man-made 
changes more accurately and ultimately lead to better climate forecasts especially 
on local and regional scales. 
 
19. When you preserve the local results, do you find that there was a period, 

about 1000 years ago, during which worldwide locations experienced 
unusual climate? 

 
Yes, see my co-answer to this question is given under question # 10 above. 
 
20. Do you mean to say that during Medieval Warm Period, for example, the 

highest temperatures occurred everywhere around the world, but not always 
at the same year or decade? 

 
To the extent that local or regional proxies that are sensitive to temperature can 
be found and confirmed, it is true that the Medieval Warm Period of about 800-
1300 had the warmest temperatures of the past 1000 years. 
 
21. You have studied different proxies at a given location that can provide 

evidence of climate change at that location. Do all the proxies point to the 
same conclusions, or are the results sometime conflicting? 

 
Answers to this question are given under questions # 22 and # 23 below. 
 
22. Can you give a specific example of different climate results from different 

proxies near the same location? 
 
Betancourt et al. (2002, Quaternary Research, vol. 58, 197-199) pointed out 
significant differences in the scale and trend of precipitation picked out by 
annually-dated tree-ring and staglamite proxies from the New Mexico-Arizona 
region. (But consider further discussion by Asmeron and Polyak, 2004, 
Quaternary Research, vol. 61, 119-121.) Another example would be the seemingly 
contradictory tree-ring results from Lenca, southern Chile mentioned on p. 244 of 
Soon et al. (2003). 
 
23. Can you give specific examples of results from different climate proxies 

giving a similar result for the same location? 
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The area around the North Atlantic surrounding Greenland and Iceland shows a 
rather consistent pattern of climatic variability and change during the past 1000 
years or so through quite a variety of proxies that include isotopic concentration 
from ice cores, boreholes, sea sediments and even cultural and documentary 
records. More discussion about this issue is given in section 4 of Soon et al. 
(2003). 
 
24. Does your study of proxy records show evidence of human influences during 

various periods? 
 
Yes. Soon et al. (2003) concluded that there is evidence that “human activity has 
shaped almost every aspect of past  environmental and climatic  changes on local 
and regional spatial scales  (perhaps on scales as small as 10 to 1000 km2 for 
precipitation and 104 to 105 km2 for temperature; see e.g., Messerli et al. 2000). For 
example, palynological analyses of two cores from the Huanghe (Yellow River) 
delta, show evidence for a major reduction in arboreal pollen [Quercus 
(Lepidobalamus)] followed by sudden increases in sediment discharge, conifer 
[Pinus (Diploxylon)] and buckwheat pollen [Fagopyrum] around 4 kyr to 1.3 kyr 
BP, suggested significant human-induced vegetational changes through 
deforestation and agricultural cultivation (Yi et al. 2003). Lawton et al. (2001) 
showed how the deforested areas of tropical lowlands can, in combination with 
favorable topographical conditions and altered  atmospheric air flow across the 
landscape,  significantly raise the bases of convective and orographic clouds 
around the Monteverde montane cloud forests of Costa Rica during the dry 
season, and thus drastically impact local ecosystems. However, see A. T. Grove 
(2001) for a clarification on the imprecise and misleading claim of  the dominant 
role played by  human activity (deforestation, agricultural expansion and 
population growth) on geomorphological changes (soil erosion or rapid 
sedimentation in river valleys and deltas to form the ‘younger fill’ of the 
Mediterranean Europe’s fluvial terraces) in Mediterranean Europe, instead of the 
more powerful influences from Alpine glacier advances associated with the Little 
Ice Age.” 
 
25. What would you say about a climate record of the last thousand years that 

did not indicate a Medieval Warm Period or Little Ice Age? 
 
A fully quantitative definition of Medieval or Little Ice Age Climatic Anomaly is 
still hard to come by. This is why one should not insist on building any hard 
consensus. Instead, I like to reiterate  the charge of Ogilvie and Jonsson (2001, 
Climatic Change, vol. 48, 9-52): “[C]limate researchers should continue to seek to 
chart the climate of the past thousand years with a fresh approach rather than 
attempting to fit their findings into the convenient straightjacket of those 
hackneyed labels, the ‘Medieval Warm Period’ and the ‘Little Ice Age’.” It is 
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interesting to point out that upon our initial discussion of the terms “Medieval or 
Little Ice Age Climatic Anomaly” on p. 237 of Soon et al., 2003 we were criticized 
by Bradley et al. [2003, Science, vol. 450, 404-405] while only four paragraphs 
later Bradley et al. [2003] themselves repeated the argument to replace the un-
necessarily narrow term “Medieval Warm Period” by “Medieval Climatic 
Anomaly” as we argued in agreement with earlier proposal by scientists like 
Scott Stine e.g., in Stine (1994, Nature, vol. 369, 546-549). 
 
26. Dr. Soon, please take a moment to enlighten us about your examination of the 

temperature history of Alaska and what it reveals. I know Senator 
Murkowski is interested, but she is with the President at the moment. 

 
In order to answer this question, I am submitting two pdf files 
(AlaskaTcomposite.pdf and AlaskaT30stations.pdf) that contain a summary of 
my study of the Alaskan temperature record over the past 100 years or so. 
 
The first file shows the composite Alaskan temperature record from 1954-2000. 
The data shows that Alaska’s average temperature undergone a significant 
warming shift of about 3ºF around 1976-1977 or so owing to the natural oceanic 
phenomenon known as the Pacific Decadal Oscillation. Also significant to note 
that while the atmospheric carbon dioxide concentration has increased 
measurably over the 1978-2000 interval, Alaska’s temperature suggests a cooling 
tendency rather than warming. 
 
The second file shows that the temperature records from all the 30 temperature 
stations in the state of Alaska for the past 100 years or so. Again, as can be 
expected from the composite data shown in the first file, the 1976-1977 warming 
shifts were clearly seen in most of the records. Finally, 22 out of the 30 stations 
show either no warming or a cooling tendency during the 1978-2000 interval 
while the air’s concentration of carbon dioxide is rising rapidly. 
 
27. Is there anything you would like to add?  
 
I thank you for the opportunity to testify to your committee. I would like to call 
your attention to the additional scientific discussion in my answers to Senator 
Jefford’s follow-up questions because that document explains in detail some of 
my understanding on various subjects about climate science and the importance 
to carry out the actual scientific research without the burden or pressure of 
science by “consensus” or “authority.”  
 
With the publication of  Soon et al., (2003), McIntyre and McKitrick (2003 plus 
additional updates in 2004-2005 time frame), Chapman et al. (2004)  and Soon et 
al. (2004) outlined and discussed briefly under questions # 3, 4, 5 and 11 above, I 
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am increasingly concerned and worried about the very serious unresolved 
anomalies noted in results and claims by Mann et al., (1998, 1999), Figure 2.21 of 
IPCC TAR (2001), Mann and Jones (2003), and Mann and Schmidt (2003). A 
careful reworking with a fully open access to all data as well as a fully disclosed 
transparency of the actual methodologies and detailed applications will be the 
next important step for paleoclimate reconstruction research. 
 
On the matter of science and its operational principles, I am being challenged by 
the following reminders from Dr. Kary B. Mullis (Dancing naked in the mind 
field, Vintage Book, 1998, p. 110): 

“Claims made by scientists, in contrast to claims made by movie critics 
or theologians, can be separated from the scientists who make them. It 
isn’t important to know who Isaac Newton was. He discovered that force 
is equal to mass times acceleration. He was antisocial, crazy bastard who 
wanted to burn down his parents’ house. But force is still equal to mass 
times acceleration. It can be demonstrated by anybody with a pool table 
and familiar with Newton’s concepts. 
 
Science is a method whereby a notion proffered by anyone must be 
supported by experimental data. This means that if somebody else is 
interested in checking up on the notion presented, that person must be 
allowed access to instructions as to how the original experiments were 
done. Then he can check things out for himself. It is not allowable in 
science to make a statement of fact solely on your own opinion.” 

 
Looking ahead, I further share the following concerns and calls by Professor 
Richard Goody (2002, Annual Review of Energy and the Environment [now 
called Annual Review of Environment and Resources], vol. 27, 1-20) in his 
scientific autobiography: 

“Early in my scientific career, I came across the work of Callendar (43) on 
carbon dioxide-induced global warming. This work continued 
nineteenth century investigations, the best-known of which is that of 
Arrhenius in 1896 (44). ... This [potential of “an increase of a degree or 
two by doubling concentration of carbon dioxide”] has come to define an 
environmental issue that must eventually be confronted. My 
understanding of the present turmoil over global warming is that we are 
following a familiar political path to understanding what should be 
done, when it should be done, and above all, who will pay for it, or 
rather, how the consumer can be persuaded to pay for it. Is science 
making its proper contribution to this debate? 
 
I question whether it is. My reading of the literature suggests that we do 
not understand with any certainty the relative contributions to the 
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observed twentieth century warming from natural variability, industrial 
gases, natural and industrial aerosols, land use, solar irradiation, or 
something else yet to be recognized. Couple this to undeniable 
uncertainties in the climate models themselves (particularly with respect 
to oceans and clouds), and it is very difficult, in my view, to justify a 
claim to any quantitative knowledge of climate 50 years from 
now―except perhaps that anthropogenic activity will result in changes, 
although we may be surprised by what those changes are. 
 
In common with many others I believe, on a political level, that the time 
has come for a different style for industry, one in which safe disposal of 
all by-products is part of the industrial process. Now suppose that the 
facts of the case are disputable, as they are for global warming and that 
there is wide latitude for interpretation. Is it permissible for me to choose 
interpretations of fact that tend to support or, at least, not harm what I 
believe to be the politically correct conclusion? To a question put this 
bluntly most scientists would answer “no,” but I believe that this is 
precisely what has been happening in the global warming debate, on 
both sides of the argument. I know of papers submitted to science 
journals being rejected by peer review because they did not support the 
“correct” conclusions, where “correct” is defined on policy grounds and 
not on the quality of the science. Fortunately, this kind of thing is rare. 
 
Is this such a bad thing? Scientists are also citizens, and they are entitled 
to and are even expected to have political opinions. The difficulty arises 
if they wish to claim the status of independent experts whose opinion 
should be widely respected; then this double role must be handled with 
great care. Analogous circumstances occurred for the atomic scientists 
after World War II in their political discussions of nuclear war. In that 
debate the scientific facts were indisputable, and the realm in which the 
scientists were speaking as experts was clear, as was the realm in which 
their judgements were political.  
 
The global warming controversy is different. The climate science 
community is less mature than the physics community, and critical 
judgements about climate depend upon statistical analysis of noisy time 
series and on pattern recognition questions that are debatable at this 
time. The scientific judgements are crucial to the political debate, and 
together they lead us into a twilight zone in which scientific and political 
judgements can interact and reinforce each other, often unwittingly. 
 
The postmodern French school of philosophy of science, like the Sophists 
before it, contends that there is no such thing as scientific objectivity, and 
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the bitter global warming debate appears to bear them out. I suspect that 
I have simply failed to comprehend the cultural changes that have taken 
place since the 1960s, and that the French philosophers see clearly what I 
have tried to deny. But, sophistry apart, I know that unless we strive for what 
we believe to be objectivity, scientists can make no unique contribution to the 
global warming debate [emphasis added]. In particular, we have an 
obligation to make tests as objectively as we are able of our statements 
about future climates (predictions) by checking them carefully and 
systematically against observed data.  
 
If by so doing, the science community can make its statement about 
future climates more credible to more people, an appropriate and 
valuable scientific contribution will have been made to an important 
environmental issue.” (p. 17-19) 
 

Finally, based on a careful look into questions about the mean surface 
temperature of the earth and the role of earth’s albedo, Green (2002, Weather, 
vol. 57, 431-439) offered the suggestion that “In the context of anomalous 
greenhouse warming, it is interesting that all our estimates [on earth 
temperature] hover on the edge of icy catastrophe, which I remember Hubert 
Lamb telling us many years ago. So perhaps we have inadvertently moved the 
earth away from a worse catastrophe than we have moved it towards, with man-
made greenhouse warming.” 
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