
Human Effects on Climate are Reality, not Science Fiction 
 
 
Recently, Senator Ted Cruz claimed that debates about the reality of 
global warming should “follow science and follow data”. We couldn’t 
agree more. Following the science tells us two basic things: fossil fuel 
burning increases atmospheric levels of heat-trapping greenhouse 
gases, and greenhouse gas increases warm the planet. Following the 
data confirms that the planet’s surface is warming, the heat stored in the 
oceans is increasing, sea-level is rising, and glaciers are retreating1,2,3. 
Together, science and data show that the climate changes observed over 
the last 30 to 50 years can’t be explained by natural causes alone4,5. 
 
According to Senator Cruz, human effects on climate are science fiction 
rather than science fact. The Senator argues that a single observational 
data set – satellite estimates of Earth’s atmospheric temperature – 
disproves global warming. This argument is incorrect.  
 
Satellite temperature data sets have been in development for 25 years. 
They evolved markedly over time as scientists identified well-
documented problems6,7,8,9 in translating what the satellites actually 
measure – the microwave emissions of oxygen molecules – into 
estimates of atmospheric temperature. There is no indication that this 
evolutionary process is over10,11. A key lesson learned is that no single 
source of observed data should ever be viewed as unambiguous 
truth12,13.  
 
In “following the data”, it’s important to follow all of the data, and not 
just a small portion of it. Senator Cruz claims that satellite data show 
“zero warming” of Earth’s atmosphere over the last 17 years. He is silent 
on important uncertainties in the satellite data. He does not mention 
many other independent measurements consistent with warming since 
1998 (such as continued sea-level rise and ocean heat content 
increases). He does not point out that temperature trends calculated 



over short periods of climate record can be strongly affected by the 
year-to-year “noise” of natural climate variability14. By selecting a single 
17-year period that begins with an extremely warm year (1998), 
Senator Cruz obtains a period with little warming in the satellite 
atmospheric temperature records. He ignores the fact that the same 
satellite data, when examined over the full 36-year period of the 
observational record, show pronounced warming of the lower 
atmosphere, providing scientific evidence of a human influence on 
global climate15,16.  
 
We respectfully urge Senator Cruz to heed his own wise advice, and “to 
follow science and follow data.” The many climate science reports of the 
U.S. National Academy of Sciences would be a good starting point17,18. 
 
Ben Santer, Member, U.S. National Academy of Sciences 
Carl Mears, Remote Sensing Systems 
 
  



 
                                                        
1Hartmann, D.L., A.M.G. Klein Tank, M. Rusticucci, L.V. Alexander, S. Brönnimann, Y. Charabi, 

F.J. Dentener, E.J. Dlugokencky, D.R.  Easterling, A. Kaplan, B.J. Soden, P.W. Thorne, 
M. Wild and P.M. Zhai, 2013: Observations: Atmosphere and Surface. In: Climate 
Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. 
Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and 
P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New 
York, NY, USA.  

 
2Rhein, M., S.R. Rintoul, S. Aoki, E. Campos, D. Chambers, R.A. Feely, S. Gulev, G.C. Johnson, 

S.A. Josey, A. Kostianoy, C. Mauritzen, D. Roemmich, L.D. Talley and F. Wang, 2013: 
Observations: Ocean. In: Climate Change 2013: The Physical Science Basis. 
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. 
Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University 
Press, Cambridge, United Kingdom and New York, NY, USA.  

 
3Vaughan, D.G., J.C. Comiso, I. Allison, J. Carrasco, G. Kaser, R. Kwok, P. Mote, T. Murray, F. 

Paul, J. Ren, E. Rignot, O. Solomina, K. Steffen and T. Zhang, 2013: Observations: 
Cryosphere. In: Climate Change 2013: The Physical Science Basis. Contribution of 
Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, 
A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA.  

 
4Hegerl, G.C., F.W. Zwiers, P. Braconnot, N.P. Gillett, Y. Luo,  J.A. Marengo Orsini, J.E. Penner 

and P.A. Stott, 2007: Understanding and Attributing Climate Change. In: Climate Change 
2007: The Physical Science Basis. Contribution of Working Group I to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. 
Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 
663-745. 

 
5Bindoff, N.L., P.A. Stott, K.M. AchutaRao, M.R. Allen, N. Gillett, D. Gutzler, K. Hansingo, G. 

Hegerl, Y. Hu, S. Jain, I.I. Mokhov, J. Overland, J. Perlwitz, R. Sebbari and X. Zhang, 
2013: Detection and Attribution of Climate Change: from Global to Regional. In: Climate 
Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. 
Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and 
P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New 
York, NY, USA  

 
6 Wentz, F.J., and M. Schabel, 1998: Effects of orbital decay on satellite-derived lower-

tropospheric temperature trends. Nature, 394, 661-664. 
 
7 Mears, C.A., M.C. Schabel, and F.W. Wentz, 2003: A reanalysis of the MSU channel 2 

tropospheric temperature record. Journal of Climate, 16, 3650-3664. 
 
8Fu, Q., and C.M. Johanson, 2005: Satellite-derived vertical dependence of tropical tropospheric 

temperature trends. Geophysical Research Letters, 32, L10703, doi:10.1029/ 
2004GL022266. 



                                                                                                                                                                     
 
9Mears, C.A., and F.W. Wentz, 2005: The effect of diurnal correction on satellite-derived lower 

tropospheric temperature. Science, 309, 1548-1551. 
 
10Mears, C., F. J. Wentz, P. Thorne, and D. Bernie, 2011: Assessing uncertainty in estimates of 

atmospheric temperature changes from MSU and AMSU using a Monte-Carlo technique, 
Journal of Geophysical Research, 116, D08112, doi:10.1029/2010JD014954. 

 
11Po-Chedley, S., Thorsen, T.J., and Fu, Q., 2015: Removing diurnal cycle contamination in 

satellite-derived tropospheric temperatures: Understanding tropical tropospheric trend 
discrepancies. Journal of Climate, 28, 2274–2290. 

 
12Sherwood, S.C., J. Lanzante, and C. Meyer, 2005: Radiosonde daytime biases and late 20th 

century warming. Science, 309, 1556-1559. 
 
13Thorne, P.W., P. Brohan, H.A. Titchner, M.P. McCarthy, S.C. Sherwood, T.C. Peterson, L. 

Haimberger, D.E. Parker, S.F.B. Tett, B.D. Santer, D.R. Fereday, and J.J. Kennedy, 
2011: A quantification of the uncertainties in historical tropical tropospheric temperature 
trends from radiosondes. Journal of Geophysical Research, 116, D12116, doi: 10.1029/ 
2010JD015487. 

 
14Santer, B.D., C. Mears, C. Doutriaux, P. Caldwell, P.J. Gleckler, T.M.L. Wigley, S. Solomon, 

N.P. Gillett, D. Ivanova, T.R. Karl, J.R. Lanzante, G.A. Meehl, P.A. Stott, K.E. Taylor, 
P.W. Thorne, M.F. Wehner, and F.J. Wentz, 2011: Separating signal and noise in 
atmospheric temperature changes: The importance of timescale. Journal of Geophysical 
Research (Atmospheres), 116, D22105, doi: 10.1029/2011JD016263. 

 
15Santer, B.D., J.F. Painter, C.A. Mears, C. Doutriaux, P. Caldwell, J.M. Arblaster, P.J. Cameron-

Smith, N.P. Gillett, P.J. Gleckler, J. Lanzante, J. Perlwitz, S. Solomon, P.A. Stott, K.E. 
Taylor, L. Terray, P.W. Thorne, M.F. Wehner, F.J. Wentz, T.M.L. Wigley, L.J. Wilcox, and 
C.-Z. Zou, 2013a: Identifying human influences on atmospheric temperature. 
Proceedings of the National Academy of Sciences, 110, 26-33, doi: 10.1073/pnas. 
1210514109. 

 
16Santer, B.D., J. Painter, C. Bonfils, C. Mears, S. Solomon, T.M.L. Wigley, P.J. Gleckler, G.A. 

Schmidt, C. Doutriaux, N.P. Gillett, K.E. Taylor, P.W. Thorne, and F.J. Wentz, 2013b: 
Human and natural influences on the changing thermal structure of the atmosphere. 
Proceedings of the National Academy of Sciences, 110, 17235-17240, doi:10.1073/ 
pnas.1305332110. 

 
17National Research Council, 2011: America’s Climate Choices. Available from the National 

Academies Press at: http://www.nap.edu/catalog.php?record_id=12781 
 
18U.K. Royal Society, and U.S. National Academy of Sciences, 2014: Climate Change Evidence 

and Causes. Available from the National Academies Press at: 
http://dels.nas.edu/resources/static-assets/exec-office-other/climate-change-full.pdf 

 

http://www.nap.edu/catalog.php?record_id=12781
http://dels.nas.edu/resources/static-assets/exec-office-other/climate-change-full.pdf

