
Review of "A re-examination of Ice Age Time Series" by J.S. Reid 
  
In this manuscript, the author attempts to provide some new interpretation of ice 
ages using some basic time series techniques (FFT). The author's knowledge on 
climate as well as on time series analysis appear to be limited and sometimes 
flawed. The number of misconceptions that are present in this manuscript is quite 
remarkable. This manuscript has probably no scientific value and should not be 
published. 

The author has a very strange point of view on deterministic, vs stochastic 
processes. In contrast to the author's claim, it is simply not possible, in physics, 
to define a sharp distinction between the two, in particular from data analysis. 
Any physical realisation of a stochastic process is actually a deterministic chaotic 
process. "Stochastic processes" are a mathematical notion, not a physical one. 
For instance, the random number generator of any computer is a deterministic 
algorithm very sensitive to initial condition (this is called chaos). A contrario, it is 
very easy to design mathematical stochatic processes with very nice spectral 
peaks (for instance, AR(n) processes when n>1). So any attempt to discuss 
"stochasticity vs. determinism" by simply looking at the spectrum is completely 
meaningless. The distinction between the two is always a matter of taste, and not 
a fundamental one. I believe the author should read some textbook on this 
subject before writing a scientific paper. Furthermore, in practice, the "continuous 
or discrete" nature of a spectrum is linked to the hypothesis made on the time 
series at infinity (is it a finite time series or a periodic one). This is always an 
assumption, not a result. So it is not possible to distinguish a "continuous 
spectrum" from a "discontinuous" one from data analysis. This is of course 
particularly true when the data series is short, as often in paleoclimatic situations 
(we are dealing here with a 100 kyr periodicity on a 400 kyr time series ! There is 
no chance to find out if this is "periodic" or "pure chance"). The whole discussion 
pages 6 to 8 is completely meaningless. 

A list of several other MAJOR flaws of this manuscript: 

- FFT (or any fourier transform algorithm) is not a suitable algorithm for spectral 
analysis. This problem is actually THE central problem of spectral analysis 
(again, please look at a basic textbook on this subject) since it is too unstable... 
Statistically significant spectra require some "spectral smoothing" using one or 
another technique. Blackman-Tukey is one of them. 

It is more than a bit awkward to state that FFT (Cooley et al. 1965) is a recent 
technique of spectral analysis (which is actually not the case), when many recent 
papers have proposed new (true spectral analysis) ones (MTM, SSA, ...). 
Spectral analysis is a bit more than a Fourier transform. 

- Any "whitening" technique is usually strongly discouraged in textbooks, because 



it lowers considerably the signal to noise ratio when applied to "red type" spectra. 
In other terms, the author assumes that the "redness" of the spectrum is of a 
noisy nature and should be removed. Most geophysical time series analysis are 
envisioned the opposite way: the signal is in the red part of the spectrum, 
because we are not dealing with perfectly periodic signals. 

- This leads to another major misconception of the author that climate should be 
a perfect periodic oscillator (the author is looking for spectral sharp features). 
There is no reason that it should be so. In physics, spectral lines are coming 
naturally out of linear systems (where periodicities are the eigenvalues of the 
dynamical matrix) but not necessarily out of non linear systems. All current 
models of glacial-interglacial cycles are non linear (and even strongly non-linear). 
Their spectral response is usually not "sharp" but is often quite "redish", in 
particular when the time window is as short as 400 kyr which is not sufficient to 
resolve potential fine structures in the spectrum. In practice, fine structures are 
meaningless for non-stationnary signals. I therefore do not understand the 
author's desire to isolate these spectral lines, that are probably non existent and 
certainly not relevant. Again, an AR(2) process can also be described as a 
"deterministic" oscillator in some circumstances since there is already some 
physics into it (two time constants). In contrast to the author's view, Physics does 
extend beyond linear systems and simple linear techniques can be misleading. 

- there is a clear misunderstanding of the paleoclimatic records as highlighted by 
the 10Be discussion. The fact that the 10Be record has some similarities with the 
temperature record is most likely due to the recording process itself. If the zeroth 
order "correction" to obtain a flux from a concentration measurement is indeed to 
divide by the accumulation (this is actually not  a correction but just a requirement 
from physical dimensionality), this does not garantee that there is no other 
climatic influence on the resulting 10Be flux record. There are many reasons for 
that. For instance, the Beryllium deposition is influenced by atmospheric 
circulation, by stratosphere-troposphere exchanges, by the water cycle and many 
other processes linked to climate. Assuming that the 10Be flux record is a pure 
extraterrestrial signal is likely to appear a bit naïve in the paleoclimatic 
community. A similar comment could be made on the time scales of the records, 
or more generally on their physical interpretation. These signals are noisy and 
not dated with perfect accuracy. 

- it is quite well known within the climate community that there is no simple 
relationship between the insolation forcing and the glacial-interglacial cycles. This 
"finding" of the author is not really a news. The litterature on the subject is vast. It 
strikes me that, except for the data sources, the references given by the author 
are quite old (about 10 to 20 years old). Apparently, the author is not up to date 
on the litterature on the subject. The most recent cited paper concerning the 
dynamics of glacial cycles is Milankovitch (1941)... 



- it seems very strange that the slope of the red spectrum is "exactly" -2. 
According to other authors who have performed similar analysis (eg. Huybers 
and Curry, Nature, 2006, cf Fig.2), it should be about -1.64±0.04. This is 
significantly different from a red noise slope of -2, and this points to the fact that it 
is likely to be a non linear signal, ie. something significantly different from a noise 
that should be remove in the analysis... The -2 slope is a theoretical pre-
conception of the author that the data is a red noise. The -1.64 slope is a result 
that points to non-linear dynamics. 

I could add many more points that indicate why this manuscript is not suitable for 
a publication in Journal of Climate, but I will stop here. In summary, there is no 
new scientific content in this manuscript, the authors is not mastering the 
question he is trying to address, and the conclusions are either obvious or wrong. 

	  


