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Abstract 6 

I explain why the Cryosat-2 results for the Arctic ice thickness are reliable, while the Cryosat-2 7 

results for the Antarctic ice thickness are not reliable. The Arctic ice thickness is increasing because 8 

the upper ice boundary as detected by the satellite is moving up. The Antarctic upper ice boundary 9 

as detected by the satellite is also moving up, but somebody claims the lower boundary is moving up 10 

more playing a Glacial Isostatic Adjustment (GIA) for the motion of the land beneath the ice. 11 

Consistency with other monitoring products (Lower Troposphere Temperatures, sea ice extension) 12 

further corroborates this conclusion.  Placed in the right long term perspective, the observed short 13 

term decline in the Arctic sea ice may be a natural phenomenon as there is no clear evidence for 14 

anthropogenic driving. The current Arctic temperatures and sea ice extension and thickness are very 15 

likely at the start a cooling and recovery phase. This is part of the same quasi-60 years’ oscillation 16 

that was responsible of most of the warming since the late 1970s.  This natural variability is 17 

superimposed on a longer-term trend of warming temperatures and shrinking sea ice that started in 18 

the 1800s having natural origins.  19 
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Introduction 21 

It is well documented that the Arctic warmed up rapidly from 1920 to peak in the early 1940s before 22 

temperatures dropped to the mid-1970s, and then rose to today’s values that are close to those of 23 



the early 1940s. This is part of a quasi-60 years’ multi-decadal periodicity superimposed to a longer 24 

term trend [15]. Natural climate oscillations may therefore be all we are observing.  25 

In recent news, one more ship of climate change researchers has been trapped by the Arctic ices. A 26 

carefully organised 115-day scientific expedition on board a floating research vessel, the CCGS 27 

Amundsen, had its plans wrecked as an icebreaker was called to set free the ship from ice heavier 28 

than the expected in Hudson Bay [1]. Last year it was the case in Antarctica [2], this year it is in the 29 

Arctic.  30 

Tilling and co-authors [3] have published a work showing the existence of some signs of increase 31 

recovery in the Arctic ice volume during 2013 from the Cryosat-2 (CRYOgenic SATellite) 32 

monitoring. The findings are consistent with the other evidence, such as that of the University of 33 

Alabama at Huntsville (UAH) lower troposphere temperatures (LTT) and the National Snow and 34 

Ice Data Centre (NSIDC) sea ice extension, and other Arctic ice volume evaluations as Pan-Arctic 35 

Ice Ocean Modelling and Assimilation System (PIOMAS).  36 

The present paper examines the consistency of the latest Cryostat-2 results with the other products, 37 

and put the latest results in the correct long term perspective. 38 

Climate oscillations 39 

The climate oscillations are recurring cyclical fluctuations characterizing global or regional climate 40 

patterns. These oscillations may in principle affect any climate parameter, from surface air 41 

temperatures to sea surface temperatures, from rainfalls to sea levels, from sea ices to ocean 42 

circulations.  43 

The climate oscillations may occur on inter-annual, multi-annual, decadal and multi-decadal scale, 44 

and sometimes with time scales of centuries and millennia. As direct measurements are only partially 45 

available over recent years and most of the records of the past climate conditions are inferred from 46 



proxies, there is a lack of accurate information to understand the relevance of natural variability in 47 

the present climate patterns. 48 

 Many oscillations on different time-scales have been hypothesized, although the causes are generally 49 

unknown. Known oscillations that may affect the Arctic climate include such climate patterns 50 

teleconnections as the North Atlantic Oscillation (NAO) [22, 23], the Northern Oscillation Index 51 

(NOI) [24] or the Pacific Decadal Oscillation (PDO), atmospheric oscillations such as the Globally 52 

Integrated Angular Momentum  [25] or the Arctic oscillation (AO) [26-28], rainfall oscillations such  53 

as the El Niño/Southern Ocean (ENSO) oscillations, sea surface temperature (SST) oscillations 54 

such as the Atlantic Multi-decadal Oscillation (AMO) [29] and other oscillations such as the Global 55 

Mean Land/Ocean Temperature Index [30-33] or the Solar Flux oscillations.  56 

Anomalies in oscillations may occur when they coincide, as it is the case of the Arctic dipole 57 

anomaly that is basically the interaction of the Arctic oscillation (AO) with the North Atlantic 58 

oscillations (NAO) [34-37]. 59 

We know there are natural oscillations, but we do not know how much they explain the recent 60 

climate pattern in the Arctic.  61 

The longer term trend in the Arctic  62 

As shown in [38] and [39], the longer term trend for the Arctic is a shrinking trend that started at the 63 

end of the last little ice age. Figure 1 summarizes the findings of [38] and [39]. The shrinking trend is 64 

small, as is the warming trend. 65 

On top is the time series of the April ice extent in the Nordic Seas (NS), eastern area (E), and 66 

western area (W) (from [38]). The area here referred to as the Nordic Seas comprises the Greenland, 67 

Iceland, Norwegian, Barents, and Western Kara Seas. The results show a constant declining trend 68 

over 135 years.  69 



On the bottom is the ice extent in the Kara, Laptev, East Siberian, and Chukchi Seas (from [39]). 70 

The long term ice extent trend is a small but clear decline over the past 100 years. Trends for shorter 71 

records are not indicative of the long-term tendencies due to large-amplitude low-frequency 72 

variability. The ice variability in these areas seems to be dominated by a multi-decadal low-frequency 73 

oscillation and to a lesser degree by higher-frequency decadal fluctuations. 74 

Signs of recovery in the Cryosat-2 monitoring of the Arctic sea ice thickness  75 

Tilling and co-authors [3] have published a work showing some signs of recovery in the Arctic ice 76 

volume during 2013 (though without too much emphasis and with very weak conclusions). In this 77 

work, the satellite altimetry from Cryosat-2 is used for the Arctic ice thickness.  78 

This technique is similarly to that a paper [4] on the Antarctic ice thickness, but which reached 79 

diametrically opposite conclusions. That paper [4] is critically reviewed in [5].  80 

While the results of the Antarctic paper [4] were inconsistent with the sea ice extension and the 81 

lower troposphere temperature (LTT) results from other studies, the findings of Tilling and co-82 

authors [3] are fully consistent with the other evidence of temperature and sea ice extension. 83 

They present an assessment of the changes in Northern Hemisphere sea ice thickness and volume 84 

using five years of CryoSat-2 measurements. Between autumn 2010 and 2012, there was a 14% 85 

reduction in Arctic sea ice volume, in keeping with the long-term decline in extent. However, we 86 

observe 33% and 25% more ice in autumn 2013 and 2014, respectively, relative to the 2010–2012 87 

seasonal mean, which offset earlier losses. The increase is suggested to have been caused by the 88 

retention of thick sea ice northwest of Greenland during 2013 associated with a 5% drop in the 89 

number of days on which melting occurred, while the springtime Arctic sea ice volume has remained 90 

stable. The sharp increase in sea ice volume after just one cool summer suggests that Arctic sea ice 91 

may be more resilient than has been previously thought.  92 



Apart from the consistency with other evidence, what makes the results of [3] trustworthy is the fact 93 

that the satellite monitoring of the ice thickness for the Arctic does not need to use a Glacial 94 

Isostatic Adjustment (GIA) model, as is needed to compute the thickness of the Antarctic ice in [4], 95 

as in the Arctic the sea ice is floating while in the Antarctic the ice shelves are mostly on land, the 96 

only exception being West Antarctica.  97 

The computational generalised GIA adjustment is unfortunately an argument often used to reverse 98 

the results of non-cooperative missions towards compliance with the Catastrophic Anthropogenic 99 

Global Warming (CAGW) narrative. The satellite altimeter or the satellite gravimeter estimation of 100 

sea levels are two examples as exposed in [6]. The otherwise increasing thickness of the Antarctic ice 101 

was turned into shrinking in [4], even though a trend much smaller than the accuracy error [5], and 102 

only achieved by GIA correction. 103 

For a few years the Arctic sea ice thickness turns out to be relatively stable [3]. The likely recovery of 104 

the Arctic ice volume is supported by the Arctic sea ice volume anomaly from PIOMAS [19] which 105 

shows some signs of recovery over the last few years. 106 

Consistency with other evidence for temperatures and sea ice extension  107 

The relatively stable Arctic sea ice volume and the expanding Antarctic sea ice volume during the 108 

very last few years are confirmed by other evidence as shown in Figure 2. The most trustworthy are 109 

the NSIDC satellite sea ice extension [7], a parameter that is much easier to measure than the ice 110 

thickness or the ice volume, and the UAH satellite lower troposphere temperature [8]. These two 111 

parameters have not been subjected to arbitrary corrections and are therefore faithful.    112 

Figure 2 shows signs that the Arctic ice volume is becoming stable and possibly on the way to a 113 

partial recovery. The Antarctic sea ice volume is still expanding, with the sea ice extension and the 114 

temperature behaving consistently.  115 



Even though a few more years are needed to confirm a trend, it seems very likely that the Arctic sea 116 

ice has started to recover as the Arctic temperatures have started to cool down. This is part of the 117 

strong quasi-60 years’ natural oscillation which is unfortunately often neglected in the interpretation 118 

of climate parameters.  119 

Manipulating the history of the Arctic climate 120 

Observed climate does not match the prediction of the models of CAGW. A large range of methods 121 

have been devised to tamper with the observations and hide the failure of the models. These are 122 

applied to lack of any warming of temperatures, lack of any acceleration of sea level rise, and 123 

increase in sea ice. The corrupted information of past records does not help to understand how the 124 

latest trends are an indication of an Arctic sea ice recovery.  125 

One of the most unreliable data set is certainly the National Aeronautics and Space Administration 126 

Goddard Institute for Space Studies (NASA GISS) reconstruction of global temperatures. To 127 

compensate for the lack of warmer temperatures today, the temperatures of the past have been 128 

repeatedly and arbitrarily made cooler, up to even more than a century ago. For the Arctic, where 129 

the temperatures in the early 1940s were even higher than those of the early 2000s, the manipulation 130 

of the records is well exposed by Homewood [9].  131 

It is well documented the Arctic warmed up rapidly to peak in the mid-1940s before temperatures 132 

dropped to the mid-1970s to start rising up to today’s values.  NASA GISS previously admitted 133 

(under prior managements, [10, 11, 12 and 13]) the existence of the warm Arctic of the mid-1940s. 134 

The cooling-the-past adjustments for the Arctic have been enforced in nearly every current station 135 

from Greenland to Siberia, from Iceland to Canada. This adjustment is mainly obtained through the 136 

removal of most of the 1940s warm records, and most the lower temperatures during the 137 

subsequent cold decades. The latest NASA GISS temperature anomalies [14] tell us in 2015 a 138 

completely different story for the Arctic.  139 



Figure 3 presents the Arctic temperatures as proposed in the 2003 study of [11], and as claimed in 140 

the latest annual mean Land-Ocean Temperature Index (LOTI) data set of [14] (sources Global 141 

Historical Climatology Network (GHCN) v3 1880-06/2015 + Sea Surface Temperature (SST) 1880-142 

06/2015 Extended Reconstructed Sea Surface Temperature (ERSST) v4, base period: 1951-1980, 143 

from 64N to 90N). 144 

If we look at the UAH LTT Arctic temperatures of Figure 2, the warming over this century is 145 

minimal while the warming of the NASA GISS Arctic LOTI product, Figure 3.b is very significant. 146 

Similarly, since 1979, the NASA GISS Arctic LOTI product is warming almost 4 times the UAH 147 

LTT Arctic product. Finally, the 2003 reconstruction, Figure 3.a, has a much higher 1940 peak and 148 

much less warming over the past century (about 5 times smaller).  149 

Figure 3 also shows why measuring the Arctic ice or temperatures from 1979, Figure 2, is a trick. 150 

The latest 1970s are a valley of the peaks and valleys oscillations. Starting from a valley of a peaks & 151 

valleys pattern, the rate is always positive for any time window if not exactly a multiple of the 152 

periodicity.  153 

Discussion  154 

The sea ice data for the past century is at least controversial [15], but which version of Arctic 155 

temperatures we want to believe, the 2003 NASA narrative of [11], or the latest NASA narrative of 156 

[14]? This makes a huge difference to understanding if the Arctic sea ice is recovering.  157 

If we do not want to accept the idea that the prior NASA Arctic temperatures [11] could have been 158 

more accurate than the present temperatures [14], we may at least accept the idea that the Iceland 159 

Met Office may know better the past temperatures for Iceland than NASA GISS does. Their latest 160 

evidence [16, 17] shows that the 20th century warming started in the 1920s and peaked in the early 161 

1940s. This warming was followed by a cooling since the late 1970s then followed by about same 162 



warming until the end of the 20th century and the very first years of this century. This narrative is 163 

quite incompatible with the latest NASA narrative. 164 

From 1798 to 2007, the temperatures in Stykkishólmur increased at an average rate of +0.7°C per 165 

century. The warming has been very uneven but dominated by three cold periods and two warm 166 

ones, showing significant natural variability about the longer term trend. The comparison of the 167 

temperature in Stykkishólmur, Akureyri and Reykjavík from 1950 to 2007 shows significant 168 

consistency and a minimal warming despite the fact that starting year is after the mid-1940s peak.  169 

Similarly, the CLIMAS (Climate information access system) project [18] that was a joint effort from 170 

the Max Planck Institute, Nansen Environmental and Remote Sensing Center and St Petersburg 171 

University to provide climate data for high latitudes, has data showing similar patterns. Godthaab 172 

Nuuk (Greenland), Jan Mayen (Norway) and Akureyri (Iceland) have an early 1940s spike much 173 

larger than anything measured up to the year 2000, when unfortunately the CLIMAS data ends. 174 

If the temperatures in the early 1940s were about the same as todays’ temperatures, and if the sea ice 175 

extension, thickness and volume follow the temperatures, why should we not expect some 176 

significant recovery in the Arctic ice as part of a quasi-60 years’ natural oscillation? The only 177 

unknown is to what extent the longer term tendency of moderate shrinking and warming could bias 178 

the recovery. 179 

Conclusions  180 

I have shown here that a recovery of sea ice is consistently shown by data from the National Snow 181 

and Ice Data Center (NSIDC) sea ice extension, University of Alabama at Huntsville (UAH) lower 182 

troposphere temperature and now sea ice volume from Cryosat-2 [3] and other monitoring products 183 

as the Pan-Arctic Ice Ocean Modelling and Assimilation System (PIOMAS).  184 

I have also shown that arbitrary corrections are being introduced in the past data to obscure climate 185 

patterns that were otherwise much easier to see.  186 



The Arctic climate pattern is characterised by higher and lower frequency oscillations, with longer 187 

periodicities about 60 years, occurring a longer term trend of moderate warming and shrinking of 188 

ices started in the 1800s. The pattern appears to be mostly, or even entirely natural. 189 

References 190 

1. www.cbc.ca/news/canada/north/ccgs-amundsen-re-routed-to-hudson-bay-to-help-with-191 

heavy-ice-1.3162900 192 

2. blogs.spectator.co.uk/coffeehouse/2014/01/the-moral-of-the-ship-of-fools-never-treat-a-193 

scientific-debate-as-if-it-is-closed/ 194 

3. R. L. Tilling, A. Ridout, A. Shepherd & D. J. Wingham, Increased Arctic sea ice volume after 195 

anomalously low melting in 2013, Nature Geoscience (2015). doi:10.1038/ngeo2489. 196 

4. C. Harig and Simons F., Accelerated West Antarctic ice mass loss continues to outpace East 197 

Antarctic gains, Earth Plan. Sci. Let., 2015, 415:134-141.  198 

5. A. Parker, The Coupled GRACE/GIA Evaluation of the Antarctic Ice Mass Loss is 199 

Unreliable, Journal of Scientific Research and Reports, 2015, 7(3): 240-246.  DOI: 200 

10.9734/JSRR/2015/17619. 201 

6. Nils-Axel Mörner, Glacial Isostasy: Regional—Not Global. International Journal of 202 

Geosciences, 2015, 6, 577-592. DOI:10.4236/ijg.2015.66045 203 

7. nsidc.org/data/seaice_index/index.html 204 

8. vortex.nsstc.uah.edu/data/msu/t2lt/uahncdc.lt  205 

9. notalotofpeopleknowthat.wordpress.com/2015/02/04/temperature-adjustments-transform-206 

arctic-climate-history/ 207 

10. pubs.giss.nasa.gov/docs/1987/1987_Hansen_Lebedeff_1.pdf 208 

11. earthobservatory.nasa.gov/Features/ArcticIce/arctic_ice3.php 209 



12. Comiso, J., Warming Trends in the Arctic from Clear Sky Satellite Observations. Journal of 210 

Climate, 2003, 16(21). 211 

13. Comiso, J. C., A Rapidly Declining Perennial Sea Ice Cover in the Arctic. Geophysical 212 

Research Letters, 2002, 29(20). 213 

14. data.giss.nasa.gov/gistemp/tabledata_v3/ZonAnn.Ts+dSST.txt  214 

15. A. Parker and C. Ollier, Is there a quasi-60 years’ oscillation of the Arctic sea ice extent?, 215 

Journal of Geography, Environment and Earth Science International, 2015, 2(2):77-94. 216 

DOI:10.9734/JGEESI/2015/16694. 217 

16. en.vedur.is/climatology/articles/nr/1213 , February 26, 2008 218 

17. Hanna, E., T.Jónsson, J.E.Box, An analysis of Icelandic climate since the nineteenth century. 219 

International J. of Climatology, 2004, 24:1193-2004. 220 

18. nwpi.krc.karelia.ru/e/climas/ 221 

19. psc.apl.uw.edu/research/projects/arctic-sea-ice-volume-anomaly/  222 

20. climate4you.com/SeaIce.htm 223 

21. climate4you.com/Polar%20temperatures.htm 224 

22. Hurrell, J.W., Decadal trends in the North Atlantic Oscillation and relationships to regional 225 

temperature and precipitation. Science, 1995, 269, 676-679. 226 

23. Jones, P.D., Jonsson, T. and Wheeler, D., Extension to the North Atlantic Oscillation using 227 

early instrumental pressure observations from Gibraltar and South-West Iceland. Int. J. Climatol., 228 

1997, 17, 1433-1450. 229 

24. Schwing, F.B., T. Murphree, and P.M. Green, The Northern Oscillation Index (NOI): a new 230 

climate index for the northeast Pacific. Progress in Oceanography, 2002, 53: 115-139. 231 

25. Weickmann, K.M., W.A. Robinson and M.C. Penland, Stochastic and oscillatory forcing of 232 

global atmospheric angular momentum. J. Geophys. Res., 2000, 105, D12, 15543-15557. 233 



26. Higgins, R. W., A. Leetmaa, and V. E. Kousky, Relationships between climate variability and 234 

winter temperature extremes in the United States. J. Climate, 2002, 15:1555-1572. 235 

27. Higgins, R. W., A. Leetmaa, Y. Xue, and A. Barnston, Dominant factors influencing the 236 

seasonal predictability of U.S. precipitation and surface air temperature. J. Climate, 2000, 13:3994-237 

4017. 238 

28. Zhou, S., A. J. Miller, J. Wang, and J. K. Angell, Trends of NAO and AO and their 239 

associations with stratospheric processes. Geophys. Res. Lett., 2001, 28: 4107-4110. 240 

29. Enfield, D.B., A. M. Mestas-Nunez and P.J. Trimble, The Atlantic multidecadal oscillation 241 

and it's relation to rainfall and river flows in the continental U.S.. Geophysical Research Letters, 242 

2001, 28:2077-2080. 243 

30. Hansen, J., R. Ruedy, M. Sato and R. Reynolds, Global surface air temperature in 1995: 244 

Return to pre-Pinatubo level. Geophys. Res. Lett., 1996, 23:1665-1668. 245 

31. Hansen, J., M. Sato, J. Glascoe and R. Ruedy, A common-sense climate index: Is climate 246 

changing noticeably? Proc. Natl. Acad. Sci., 1998, 95:4113-4120. 247 

32. Hansen, J., R. Ruedy, J. Glascoe, and M. Sato, GISS analysis of surface temperature change. 248 

J. Geophys. Res. 1999, 104:30997-31022. 249 

33. Hansen, J., R. Ruedy, M. Sato, M. Imhoff, W. Lawrence, D. Easterling, T. Peterson, and T. 250 

Karl, A closer look at United States and global surface temperature change. J. Geophys. Res. 2001, 251 

106:23947-23963. 252 

34. Kwok, R., Recent changes in Arctic Ocean sea ice motion associated with the North Atlantic 253 

Oscillation, Geophys. Res. Lett., 2000, 27:775-778. 254 

35. Kwok, R., and D.A. Rothrock, Variability of Fram Strait ice flux and North Atlantic 255 

Oscillation. J. Geophys. Res., 1999, 104, 5177-5189. 256 



36. Rigor, I.G., J.M. Wallace, R.L. Colony, Response of sea ice to the Arctic Oscillation. J. Clim., 257 

2002, 15:2648-2663. 258 

37. Wang, J., and M. Ikeda, Arctic Oscillation and Arctic Sea-Ice Oscillation, Geophys. Res. 259 

Lett., 2000, 27:1287-1290. 260 

38. Vinje, T., Anomalies and Trends of Sea-Ice Extent and Atmospheric Circulation in the 261 

Nordic Seas during the period 1864-1998, Journal of Climate, 2001, 14:255-267. 262 

39. Polyakov, I.V., Alekseev, G.V., Bekryaev, R.V., Bhatt , U.S. , Colony, R., Johnson, M.A., 263 

Karklin, V.P., Walsh, D. and Yulin, A.V., Long-Term Ice Variability in Arctic Marginal Seas, Journal 264 

of Climate, 2003, 16:2078-2085. 265 

  266 



 267 

 268 

       269 

Figure 1 – Top: Time series of the April ice extent (103 km2) in the Nordic Seas (NS), eastern area (E), 270 

and western area (W) given by 2-yr running mean and regression lines from [38]. The area here referred to 271 

as the Nordic Seas comprises the Greenland, Iceland, Norwegian, Barents, and Western Kara Seas, bounded 272 

by 308W, 708E, and 808N. The results show a constant declining trend over 135 years. Bottom: Ice 273 

extent in the Kara, Laptev, East Siberian, and Chukchi Seas (103 km2) from [39]. The long term ice 274 

extent trends are small but evident over the full century. Trends for shorter records are not indicative of the 275 

long-term tendencies due to large-amplitude low-frequency variability. The ice variability in these seas is 276 

dominated by a multi-decadal low-frequency oscillation and to a lesser degree by higher-frequency decadal 277 

fluctuations. ©American Meteorological Society. Used with permission. 278 



279 

Figure 2 - National Snow and Ice Data 280 

University of Alabama at Huntsville (UAH) lower troposphere temperatures (LTT) g281 

Antarctic regions.  The 12 month running average of sea ice extension since 1282 

61 month average. The thick lines in the lower troposphere temperatures since December 1978 are the simple running 283 

37 month average. The Arctic ice volume is becoming stable and possibly on the way of a partial re284 

Antarctic ice volume is expanding, as the sea ice extension and the temperatures are behaving consistently. 285 

286 

National Snow and Ice Data Center (NSIDC) sea ice extension for the Arctic and 
University of Alabama at Huntsville (UAH) lower troposphere temperatures (LTT) global and 

12 month running average of sea ice extension since 1979 have the stippled lines representing a 
hick lines in the lower troposphere temperatures since December 1978 are the simple running 

37 month average. The Arctic ice volume is becoming stable and possibly on the way of a partial re
Antarctic ice volume is expanding, as the sea ice extension and the temperatures are behaving consistently. 

are modified after [20, 21]. 
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37 month average. The Arctic ice volume is becoming stable and possibly on the way of a partial recovery, and the 
Antarctic ice volume is expanding, as the sea ice extension and the temperatures are behaving consistently. The images 

 



a 287 

b 288 

Figure 3 –Trickery and Manipulation of data. a) Arctic temperature from [11]. The temperature about 1940 was 289 

largest than 2000 temperature. The warming 1920 to 1940 was much stronger than the warming 1980 to 2000. 290 

Over one period of an evident quasi 60 years’ oscillation there is no warming. Over a century the warming is about 0.6 291 

C, possibly larger than the global average, but far from dramatic, and includes two complete warming phases and only 292 

one complete cooling phase. Image modified after [11]. b) Recently manipulated Arctic temperature from [14]. The 293 

temperature of 1940 is now smaller than the temperature of 2000 and there is a much stronger warming trend over the 294 

past century. By accepting these arbitrary revisions of the past history the opportunity to understand the actual climate 295 

patterns reduce drastically. 296 
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