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Abstract 

The anthropogenic theory of global warming advocated by the IPCC is based on the theory that 

increased atmospheric carbon dioxide (CO2) from anthropogenic emissions causes warming, 

which in turn increases water vapor, triggering a positive feedback loop that leads to further 

warming and CO2 rise. This study examines the validity of this theory using the best available 

data to date.  

Using meteorological satellite data mainly from year 2000 onwards, the interaction between solar 

activity, global sea surface temperature (G-SST), global specific humidity (G-SpHm) in the earth 

surface, and CO₂ was investigated. Multiple linear regression analysis was performed with G-

SST adjusted for month difference as the dependent variable and absorbed shortwave (ASW) at 

the top of the atmosphere, total solar irradiance (TSI), and CO₂ as explanatory variables. The 

positive independent predictors of G-SST in the best model were ASW and TSI of anomalies (13-

month running mean), with standardized regression coefficients β = 0.657, P = 1.78e-62, and β = 

0.459, P = 7.60e-39, respectively; Model R² = 0.764, P = 7.96e-87. 

Furthermore, G-SST precedes G-SpHm by a few months. No impact was observed on G-SST 

fluctuations by the rise in G-SpHm in 2023 and 2024. These results refute the hypothesis linking 

atmospheric CO₂ and water vapor. This study represents the first report to disprove the positive 

feedback theory underpinning the anthropogenic CO₂ warming hypothesis through verification of 

time lags between elements and multivariate analysis. And the dominating factor in Earth's cli-

mate is still solar activity, even in the 21st century, according to the data provided by world prom-

inent institutions. 

The Appendix includes supplementary material to the main text, flaws in the fundamental as-

sumptions of CO2-dependent climate models, a simple method for distinguishing the origin of 

CO2 increases using carbon isotopes, and updates to the author's previous reports. 

Keywords: climate change; greenhouse effect; humidity; radiative forcing; IPCC; Clintel; Svens-

mark effect; albedo; NASA-CERES; Hunga Tonga-Hunga Ha'apai submarine volcanic eruption; 

El Niño 
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1. Introduction 

Nearly 40 years have passed since the establishment of the IPCC, endorsed by Margaret Thatcher 

[1]. During this time, the IPCC has published six reports. The latest report definitively concludes 

that modern global warming is caused by humans (Sixth Assessment Report [2]). Notably, 

Thatcher herself shifted to expressing scepticism about the anthropogenic theory of climate 
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change in her final book (Hot Air and Global Warming, Section 11 [1]). 

From the very beginning, this debate has involved ongoing disputes with sceptics. Various private 

organizations have produced counter-reports, launched signature campaigns, and made policy 

proposals. In recent years, while differences on specific issues persist, organizations like Clintel 

[3] and CO2 Coalition [4] have vigorously promoted climate change optimism. Furthermore, in 

Europe, private organizations calling themselves climate realists [5] exist in multiple countries 

(European Climate Realist Network, centred on Clintel in the Netherlands, with members in Bel-

gium, Denmark, France, Germany, Ireland, Norway, Portugal, Spain, Sweden, and the UK).  

Italy also has a statement by scientists refuting the anthropogenic theory of global warming [6]. 

Similar organizations can be found worldwide. The meaning of “realist” generally implies: largely 

rejecting the IPCC's anthropogenic theory of global warming; understanding recent climate 

change as a natural phenomenon; recognizing that benefits of CO2 outweigh its drawbacks; and 

adopting a realistic approach. 

One result of this trend was the issuance in August 2025 of an official document by the U.S. 

Department of Energy (DOE) under the Trump administration presenting optimistic projections 

of climate change that effectively rejected the pessimistic views [7]. Furthermore, the U.S. Envi-

ronmental Protection Agency (EPA) also shifted its policy to significantly relax previous regula-

tions on carbon. 

Now, this paper has two primary objectives. The first is to decide whether the increase in atmos-

pheric water vapor was the decisive factor behind the global sudden warming events observed on 

the Earth's surface atmosphere in 2023 and 2024. The second is to use statistical methods to 

demonstrate the fundamental error in the positive feedback hypothesis—one of the main tenets of 

the anthropogenic global warming theory—based on the results of the first objective. The back-

grounds are described below. 

The foundation of the anthropogenic global warming theory relies on the hypothesis that CO₂ is 

the primary driver of the greenhouse effect in Earth's atmosphere and that all modern CO₂ in-

creases originate from human activity. However, the greenhouse effect of CO₂ itself is not actually 

very potent. The rationale is that the temperature rise caused by increased CO₂ leads to increased 

atmospheric water vapor, creating a synergistic effect (a vicious cycle). This theory is called the 

positive feedback theory (IPCC [2, 8, 9]). The IPCC acknowledges water vapor as the most potent 

greenhouse gas. 

Quoting from IPCC Working Group 1 report of the Fifth Assessment [9]: 

Chapter 8, Anthropogenic and Natural Radiative Forcing (FAQ 8.1, P8 or 667) 

Currently, water vapour has the largest greenhouse effect in the Earth’s atmos-

phere. However, other greenhouse gases, primarily CO2, are necessary to sustain 

the presence of water vapour in the atmosphere. Indeed, if these other gases were 

removed from the atmosphere, its temperature would drop sufficiently to induce 

a decrease of water vapour, leading to a runaway drop of the greenhouse effect 

that would plunge the Earth into a frozen state. So, greenhouse gases other than 

water vapour provide the temperature structure that sustains current levels of 

atmospheric water vapour. Therefore, although CO2 is the main anthropogenic 

control knob on climate, water vapour is a strong and fast feedback that amplifies 

any initial forcing by a typical factor between two and three. Water vapour is not 

a significant initial forcing, but is nevertheless a fundamental agent of climate 

change. 

However, doubts have also been raised about the reliability of climate prediction models, includ-

ing this theory. As pointed out by the DOE [7] above, the climate prediction models adopted by 

the IPCC cannot reproduce the past. Furthermore, the author (Ato) would like to add his own 

interpretation here. 

The inability to reproduce the past is synonymous with having no basis. A model 
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with no basis cannot possibly predict the future. Yet IPCC supporters insist that 

despite being based on flawed hypotheses and models, the correctness of this 

model has been proven—that the future will inevitably unfold this way. Such 

claims, however, amount to nothing more than (vicious) circular logic. 

The models adopted by the IPCC are utterly unreliable precisely because they underestimate the 

influence of the sun and clouds. In recent presentations and papers, this has been pointed out by 

Nobel laureate in Physics John Clauser [10] and Grok 3β et al. [11]. Furthermore, IPCC treats the 

theory of positive feedback between rising CO2 and water vapor as if it were fact.  

Regarding solar activity, recent reports primarily focus on Total Solar Irradiance (TSI) (Soon et 

al. [12, 13], Grabyan [14]), and on the so-called Svensmark effect — the interaction between solar 

wind, cosmic rays, and cloud formation, and changes in albedo in the atmosphere (Svensmark et 

al. [15], Miyahara et al. [16], Nikolov and Zeller [17]). Recently, Grabyan [14] summarized re-

ports showing a consistent correlation between TSI and climate change in paleoclimate. 

Moreover, as the author previously demonstrated, the rise in atmospheric CO₂ itself (ΔCO2) is 

mostly a natural phenomenon (Ato [18, 19]). The nearly linear increase in annual anthropogenic 

emissions cannot probabilistically explain the year-to-year instability in ΔCO₂. Similar observa-

tions have been consistently made for some time (Humlum et al. [20], Koutsoyiannis [21], Berry 

[22], Salby and Harde [23], Roth [24], Robbins [25]).  

Furthermore, the very method of reconstructing past CO2 concentrations from Antarctic ice cores, 

which forms the core of the anthropogenic CO2 rise theory, has fatal flaws ([19], Jaworowski et 

al. [26-28]). The IPCC has effectively ignored these reports. Researchers supporting the anthro-

pogenic theory of atmospheric CO2 rise claim that ice core reconstruction methods have improved 

with technology, rendering the reconstructed values problem-free. However, this is simply not 

the case (e.g. Figure 2 in [19]). The fatal flaw in the method linking ice core reconstructions to 

modern measurements became evident when atmospheric methane levels dropped twice in the 

early 21st century (see [18, 19]).  

Despite this, the IPCC-supporting camp has ignored these realities for nearly 40 years. In any 

case, the figure of 280 ppm from the Industrial Revolution, which forms the bedrock of the an-

thropogenic global warming theory, is clearly a grossly underestimated and erroneous value. Fur-

thermore, the data and theories underpinning the IPCC's claims can only be described as the result 

of biased selection in every respect. 

In fact, regarding the sudden warming starting in 2023, Dr. Gavin Schmidt [29], head of NASA 

Goddard Institute for Space Studies (GISS), stated that it cannot be explained by existing 

knowledge. In other words, he himself admitted that the existing CO2 warming hypothesis and 

the existing climate prediction models based on it are unreliable.  

In the climate models favourably adopted by the IPCC, the values at a certain point in time affect 

the next prediction. This is because the positive feedback theory is based on this premise. There-

fore, if one prediction is wrong, everything after that will be wrong. Furthermore, sudden natural 

cooling is also possible in the future. Naturally, this is true even if there is no significant change 

in the concentration of CO2 in the atmosphere itself. The appendix to this paper supplements the 

reasons why the CO2 warming theory cannot be reproduced at all, even with paleoclimate recon-

struction data going back about 10,000 years. Furthermore, the Appendix adds points to basic 

misunderstandings of Dr. Schmidt's paper [29]. 

Multiple explanations have been proposed for the abrupt warming observed from 2023 to 2024. 

The most plausible explanation based on current knowledge is a change in solar energy influx due 

to alterations in albedo in the atmosphere [17]. Meanwhile, the massive release of water vapor 

accompanying the 2022 Hunga Tonga-Hunga Ha'apai submarine volcanic eruption (Vömel et al. 

[30], Vinós and Curry [31]) and, partially, the influence of El Niño has also been proposed. As 

cited above and acknowledged by the IPCC [9], water vapor is effectively the most important 

greenhouse gas in Earth's atmosphere, making this theory worthy of consideration. 

With these backgrounds, this study was conducted. 
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And as Appendix, the following related topics are added. 

* Supplementary content to the main text 

* Understanding the origin of atmospheric CO2 increase by a concept of simple math 

using average of δ13C 

* Update of Ato's existing multivariate analysis of SST and annual CO2 increase values, 

considering time lags 

2. Materials and Methods 

2.1 Used data 

All data used is publicly available. Global temperature indicators primarily utilize lower tropo-

sphere data from the University of Alabama in Huntsville (UAH, Spencer [32]). This is because 

UAH data originates from meteorological satellites and is considered the most objective and it 

has good global coverage. The reason is briefly explained below. Other meteorological satellite-

derived temperature data sources include NOAA-STAR [33] and Remote Sensing Systems (RSS 

[34]).  

Furthermore, multiple facilities provide temperature measurements of the Earth's surface. How-

ever, conventional surface measurement methods raise concerns about failing to fully eliminate 

biases, typically represented by the urban heat island effect (Soon et al. [13], Katata et al. [35], 

Spencer et al. [36]). Specifically, for surface measurements, global average data based has been 

estimated to show a warming trend approximately 20 % higher than those of solely on rural areas 

over a given period [35, 36]. Further details regarding temperature data are provided in the Ap-

pendix.  

However, since UAH data represent lower troposphere temperatures—used as a proxy for sea 

surface temperature (SST) and land surface temperature (LST)—a time lag exists relative to direct 

Earth surface measurements. To verify this monthly difference, data from the UK Hadley Centre 

(HAD) (Met Office [37], Osborn et al. [38], Met Office [39], Kennedy et al. [40]) are used in this 

study. 

As an indicator of water vapor of the earth surface, global specific humidity (G-SpHm) from HAD 

(Met Office [41], Willett et al. [42], Smith et al. [43], Willett et al. [44-45], Freeman et al. [46]) 

was used. Specific humidity represents the amount of water vapor per unit mass of air and is 

generally the most suitable indicator for evaluating actual water vapor content within the range 

typically available.  

Monthly G-SpHm data is provided in NC files. PANOPLY [47] from NASA-GISS was used to 

convert it into text data. From the resulting text files, the “q_anoms” text file was selected, and 

the global monthly averages were calculated. 

Indicators of solar activity are derived from NASA Clouds and the Earth's Radiant Energy System 

(CERES) [48]. The absorbed shortwave influx (ASW) at the top of the atmosphere (TOA), and 

TSI were used (both all sky) (Loeb et al. [49], Kato et al. [50]). ASW can be considered as the 

amount of energy entering the atmosphere directly, unobstructed by clouds (cloud albedo). The 

anomaly of ASW (ASW_Anom) is expressed by the following equation [17]. 

 

           𝐴𝑆𝑊_𝐴𝑛𝑜𝑚 = 𝐼𝑆𝐹_𝐴𝑛𝑜𝑚 − 𝑅𝑆𝑊_𝐴𝑛𝑜𝑚 ≃ −𝑅𝑆𝑊_𝐴𝑛𝑜𝑚                  (1) 

where ISF (Incoming Solar Flux) is a CERES convention of terms. ISF_anom is quite small and 

negligible. And the equation of the supplement file of Nikolov et al. [17] is referred to. RSW is 

reflected shortwave solar flux at TOA. 
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TSI is a long-established indicator of solar activity that shows a consistent correlation with global 

temperatures [12-14]. The anomaly of TSI (TSI_Anom) is expressed by the following equation 

[17]. 

                                𝑇𝑆𝐼_𝐴𝑛𝑜𝑚 = 4 × 𝑆𝑊𝐼_𝐴𝑛𝑜𝑚                                              (2) 

where SWI (Short Wave Incoming flux) is monthly insolation (spherically averaged) at TOA. 

Furthermore, to verify the accuracy of the facility's ASW, correlations with albedo (NASA-

CERES [51], Doelling et al. [52, 53]) were also confirmed. 

Atmospheric CO₂ concentrations were obtained using NOAA's global average (NOAA [54], Lan 

et al. [55]). Since CO₂ has already been established as a dependent variable of SST (or air tem-

perature) ([18-20, 22-25], Koutsoyiannis et al. [56,57]], multivariate analysis using this value as 

the dependent variable is not performed in the main text. 

 

2.2 Analysis Methods and Period - Statistical Analysis 

Data primarily utilizes anomalies. The absolute values used in this study are atmospheric CO2, its 

radiative forcing (supposed), and albedo only. The analysis period spans from 2000 to a maximum 

of July 2025. The reason for starting in 2000 is due to the commencement year of NASA-CERES 

data. The analysis was basically conducted using both raw data and a 13-month running mean 

(13mRM). 

Initially, temperature data between UAH and HAD were compared. Overall, it was confirmed 

that UAH data lags HAD by a few months. This is generally in line with the report by Humlum 

et al. [20] regardless of the methods. 

Next, comparison was made using only UAH data, separately for LST and SST, across both hem-

ispheres and by latitude. This verification confirms that temperature changes at the equator occur 

first. 

Next, the UAH-SST and G-SpHm are compared. Since the oceans are the primary source and 

sink of water vapor on Earth, confirming the time lag between SST and G-SpHm is essential. This 

is also because phenomena like El Niño and La Niña occur near the equator. In this process, it 

was confirmed that tropical SST visually precedes G-SpHm.  

Moreover, UAH data lags HAD surface data by several months. Therefore, within the analyzed 

period, it was confirmed that G-SpHm is a dependent variable of G-SST (or temperature). Based 

on this result, the monthly difference between UAH global ocean data and G-SpHm was exam-

ined using 13mRM (the result is same using raw data). The difference of month was determined 

as the month yielding the highest Pearson correlation coefficient. The same method was applied 

for subsequent difference of month verifications. 

Next, the phase differences ASW and TSI relative to UAH G-SST were examined. This analysis 

was conducted using both raw data and 13mRM. CO2 was analyzed using raw data because no 

significant time lag relative to G-SST was observed, and 13mRM is not meaningful for CO2 itself. 

Multivariate analysis was then performed considering the differences of month with the highest 

correlations between each indicator. This involved multiple linear regression analysis with G-SST 

as the dependent variable and ASW, TSI, and CO2 as explanatory variables. ASW was included 

in each model, and three patterns were created based on the presence or absence of TSI and CO2.  

Although atmospheric CO₂ itself has already been identified as a dependent variable of SST [18, 

19, 25], this was done to verify its minor, secondary influence. Note that even when CO₂ was 

converted to radiative forcing (W/m²) and input into the model, the results were effectively equiv-

alent. This is because, for the CO₂ concentrations during the target period, the converted W/m² 

value changed almost linearly, and its Pearson correlation with the CO₂ concentration itself was 

virtually 1. Details on this are also added in the Appendix.  
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The analysis excluding TSI from the explanatory variables is conducted for verification purposes. 

As shown in the results, the precision of multivariate analysis using raw data was unsatisfactory. 

Therefore, analysis was performed using data from a 13mRM, yielding significantly better model 

precision and highly probable results. 

EZR Version 1.61 (Kanda, [58]) and Microsoft® Excel were used for analysis. A P value of ≤ 

0.05 was considered statistically significant (two-sided). However, as shown in the results, com-

pared to ASW and TSI, which exhibit extremely high significance (low significance probability), 

CO2 was only marginally significant and became a negative explanatory factor in the 13mRM 

model. Therefore, analysis excluding CO2 was also conducted. The results in this case correspond 

to what is described in the abstract. Furthermore, analysis using the Bayesian Information Crite-

rion (BIC) method yielded the same results as when CO2 was excluded from the beginning. 

3. Results 

Figure 1 shows only G-LST and G-SST data from UAH and HAD. For both facilities, G-SST 

leads G-LST.  

 

Figure 1: Surface temperature (Hadley Centre) and satellite-derived air temperature (University of Ala-

bama in Huntsville). UAH data shows the difference from the 1991–2020 average, covering January 2000 

to July 2025. Hadley shows differences from the 1961–1990 average; LST covers January 2000 to February 

2025; SST extends through May 2025. 13mRM is shortened by six months on either end. For clarity, only 

13mRM is plotted for comparisons involving only SST or only LST. 

 

Table 1 shows the results of comparing differences of month for each facility's data using only 

G-SST or only LST. Data from HAD leads by 4 months for G-SST and by 1 month for G-LST. 

Table 1: Verification of the time lag between Hadley and UAH temperatures. 

All statistically significant using Pearson correlation. Verified using 13mRM. “Plus 1 month” means 

comparing Hadley data shifted forward by one month. For example, it means comparing January 2000 

HAD with February 2000 UAH. The same method applies to subsequent tables. 

 

Figure 2 shows a comparison using only UAH data. Overall, both SST and LST show a delay in 
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mid-latitudes north or south of the equator and in polar regions compared to the equatorial region. 

However, certain irregularities are observed, particularly in LST, within the Arctic and Antarctic 

circles. 

 

Figure 2: Temperature data from meteorological satellites (UAH), all showing 13mRM. Data reference 

and time periods are the same as in Figure 1. Classified by land/ocean, tropical/non-tropical, and polar 

regions. They all represent lower troposphere temperatures. Tropical regions are defined as 20°S to 20°N 

latitude; non-tropical regions (NE and SE)  are 20° to 90° latitude; polar regions are 60° to 90° latitude. 

 

Therefore, the analysis thus far indicates that, in the overall picture, in the atmosphere from the 

Earth's surface, the temperature change of the equatorial region is leading that of the other areas, 

and that the ocean temperature change is leading that of the land surface.  

Figure 3 compares UAH G-SST and atmospheric CO₂ with G-SpHm.  

 

Figure 3: Global SST, tropical SST, global specific humidity, and CO2. CO2 is shown as absolute values, 

from January 2000 to May 2025. The SST reference and period are the same as in Figure 1. Specific 

humidity is shown as the difference from the 1991–2020 average, from January 2000 to December 2024. 

Visually, it was shown that G-SST precedes and dominates G-SpHm. The degree of precedence 

was more pronounced for equatorial SST (Tr-SST). Moreover, Tr-SST fluctuates independently 
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of the increase in specific humidity observed from 2023 to 2024. Notably, in the raw data, G-

SpHm experienced two additional sudden increases from 2023 to 2024, while Tr-SST continued 

to decline even after October 2024.  

As shown in Figure 1(c) and Table 1, HAD-G-SST appears to have declined four months earlier, 

further confirming this trend. On the other hand, no clear link is observed between G-SpHm and 

atmospheric CO₂. 

Furthermore, as shown in Table 2, the Pearson correlation between G-SST and G-SpHm was 

highest within the same month (also highest when using raw data). This result is not unnatural, as 

explained above, given that the HAD-G-SST on the Earth's surface leads the UAH-G-SST by 

approximately four months. 

Table 2: Pearson correlation between G-SST and G-SpHm, all statistically significant. 

 

 

Figure 4 shows G-SST, ASW, TSI, and CO2. Visually, ASW shows relatively high correlation 

with G-SST. TSI, on the other hand, shows moderate correlation. CO2 rises linearly, independent 

of G-SST fluctuations. In addition, Figure 4(d) shows the correlation between ASW and albedo. 

It is evident that the accuracy of albedo measurements remains consistent alongside ASW, despite 

significant albedo variations. 

 

Figure 4: Global SST, ASW, TSI, CO2, and Albedo. CO2 and Albedo are absolute values.  The Albedo axis 

is inverted. The SST baseline and period are the same as in Figure 1. The ASW and TSI values represent 

the difference from the average from March 2000 to July 2024, with the period being March 2000 to June 

2025. Albedo is from March 2000 to May 2025 (shortened by 6 months at each end due to 13mRM). 

 

Table 3 shows the correlation between G-SST and the monthly lag of ASW and TSI. ASW led 

UAH-G-SST by 7 months, while TSI led by 13–14 months. The time lag of the global impact 

from ASW and TSI can actually be considered about 4 months shorter than these values (due to 

the time lag with HAD-G-SST mentioned above).  

For CO₂, the raw data shows the highest correlation two months prior (and become equivalent to 

the same month at the three months prior). However, since CO₂ itself has no significant link to G-

SST, this can be considered coincidental. Therefore, CO₂ is considered to have no time lag relative 
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to G-SST and is used in the analysis. 

Table 3: Pearson Correlation between G-SST and Each Indicator. Examined using raw data and 13mRM. 

All statistically significant. 

Figure 5 shows the ASW and TSI corrected for monthly differences relative to G-SST. Visually, 

the correlation becomes clearer when using a 13mRM, where the values stabilize. 

 

Figure 5: G-SST, ASW, and TSI after time lag adjustment. The graph is thinned to account for overlap and 

detail in the raw data. The correlation coefficients are according to Table 3. 

Table 4 shows the results of multiple linear regression analysis using raw data with G-SST as the 

objective variable. In this case, even the model including all factors only achieved moderate ac-

curacy (R2=0.512). Moreover, the accuracy of Model 3, which excludes TSI, is poor (R2=0.372).  

Furthermore, consistent with the subsequent analysis using the 13mRM, in models including CO₂, 

the P value for the constant increases compared to ASW and TSI. Model 2, which excludes CO₂, 

is overwhelmingly superior in terms of significance probability for ASW, TSI, and the constant 

term, while also achieving accuracy comparable to Model 1. Furthermore, the presence or absence 

of CO₂ primarily affects the results of the numerical value of constant and the regression 
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coefficient of the ASW. 

Table 4: Results of multiple linear regression analysis using raw data. The objective variable is G-SST. β 

is the standardized regression coefficient. VIF is the Variance Inflation Factor. 

 

 
 

Figure 6 shows the reproduced values based on these models' results. Figure 6 (a) to (c) show 

comparisons with G-SST. It is difficult to say they are well reproduced. The errors are particularly 

large in Model 3. Figure 6 (d) was added to make it easier to grasp the difference between Model 

1 and Model 2. There is essentially no significant difference between Models 1 and 2. This indi-

cates that incorporating CO₂ as an explanatory variable provides little added value. 

 

Figure 6: Reproduction of each model based on the results of multivariate analysis using raw data. For 

example, for Model 1: G-SST_Model 1 = 0.098 x ASW + 0.179 x TSI + 0.004 x CO2 -1.310 

 

Table 5 shows the results of multiple linear regression analysis using 13mRM data. In all variables 

included, ASW and TSI were positive explanatory factors for G-SST. Conversely, atmospheric 
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CO₂ was a negative explanatory factor. However, the significance probability for CO₂ in this case 

was barely significant and weak compared to the overwhelming influence of the other two indi-

cators.  

Furthermore, in the models incorporating CO₂ as an explanatory variable (Models 1 and 3), the 

significance probability of the constant term is also barely significant. Similar to the analysis 

using the raw data mentioned above, including CO₂ in the model weakens the significance of the 

constant. The reason for this, as evident from the variance inflation factor (VIF), is the strong 

correlation between ASW and CO₂ (Pearson r = 0.897). 

 

Table 5: Results of multiple linear regression analysis using 13mRM data. The objective variable is G-

SST. The meaning of the indicators is the same as in Table 4 

 

 
 

On the other hand, Model 2, which excluded CO₂ from the outset, showed significantly improved 

significance for the constant while maintaining equivalent model accuracy (even better in terms 

of p-values). Notably, when using the BIC method in Model 1, which includes all three factors 

from the start, the results match those of Model 2. Overall, it was also demonstrated that the 

accuracy of Model 2, combining ASW and TSI, is the best.  

As clearly shown in Figure 4(c), these results are reasonable since CO₂ does not show a clear link 

with G-SST. When predicting G-SST using only ASW (13mRM) as the explanatory variable, 

Model R2 = 0.561 (including the constant). When predicting G-SST using only TSI (13mRM) as 

the explanatory variable, Model R2 = 0.348 (including the constant). 

Figure 7 shows the reproduced values based on the results in Table 5. As clearly shown in Figure 

7(d), the model including ASW and TSI demonstrates substantially equivalent reproduced values 

regardless of whether CO₂ is included. On the other hand, as mentioned above, removing CO₂ 

from the model (Model 2) strengthens the significance of all factors without changing the model's 

accuracy. This suggests CO₂ is not needed as an explanatory factor. Therefore, these results 

demonstrate that CO₂, a byproduct of preceding SST, has virtually no explanatory power for G-

SST, even secondarily. 
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Figure 7: Reproduction of each model based on the results of multivariate analysis using 13mRM data. 

 

Finally, Figure 8 shows the G-SST, Model 2, and Model 3 data extracted from Figure 7. The 

difference resulting from adding TSI on ASW in the model is clear. 

 

Figure 8: Data of G-SST, Model 2 and Model 3 in Figure 7 

Furthermore, a brief explanation is provided demonstrating that correlation between the ASW and 

TSI with G-SST used in this study is not spurious in the Appendix. 

4. Discussion 

The two verifications of this study were achieved. First, it was confirmed that water vapor, the 

primary contributor to the greenhouse effect on Earth, has been a dependent variable of global 

SST at least since the year 2000. Although water vapor content increased to a certain extent from 

2023 to 2024, it was not the primary cause of the abrupt warming. The impact of the Tonga Hunga 

eruption [30, 31] is effectively ruled out. The magnitude of the relatively anomalous changes in 

G-SpHm in 2023 and 2024 were insufficient to exert such an influence. A plausible reason is that 

the change was only a few percent relative to the absolute relative humidity levels in the tropics 

and mid-latitudes (e.g. 10–20 g/kg). 

Furthermore, multivariate analysis confirmed that the combination of leading ASW and TSI most 

effectively predicts G-SST since 2000. The sequence of influence on Earth's climate is as follows: 

https://scienceofclimatechange.org/
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solar activity and albedo determine Earth's SST and air temperature, and SST then exclusively 

determines G-SpHm. Compared to these two indicators (ASW and TSI), the influence of atmos-

pheric CO₂ was confirmed to be effectively negligible. In other words, through this two-step ver-

ification, the positive feedback theory of anthropogenic global warming was also rejected. This 

report is the first to eliminate the positive feedback theory using a combination of multivariate 

analysis and phase-analysis. 

Moreover, it is already understood that ΔCO₂ is a dependent variable of the preceding earth tem-

perature [18-20, 23-25, 57, 58]. And the results of this study mean that it is effectively impossible 

to demonstrate any secondary effects. 

On the other hand, this study observed discrepancies to a certain extent between raw data and 

13mRM analysis. This likely stems from the short-term instability of solar activity indicators. 

Meanwhile, CO2 shows a linear increase over the long term, so its appearance of correlation with 

G-SST had a certain degree of influence on the results of the multiple regression analysis. How-

ever, stabilizing the solar activity indicator using the 13mRM drastically altered the results. Fur-

thermore, when CO2 was included in the model, it became a negative determining factor. Exclud-

ing CO2 yields a more robust model, making this result the most plausible. 

Among the solar activities examined this time, the 13mRM data showed that TSI has a slightly 

lower influence than ASW in terms of the standardized regression coefficient (β). However, sta-

tistics suggest that TSI also exerts a significant influence if the time lag with SST is considered 

reasonable. On the other hand, regarding model accuracy (R²), while ASW alone achieves about 

56 % (about 35 % predicted by TSI only), adding TSI increases this by about 20 %. From this 

perspective, ASW can be said to have three times the explanatory power compared to TSI.  

However, the estimated G-SST change values per standard deviation for ASW and TSI are 0.126 

°C and 0.088 °C, respectively (by the result of Model 2 in Table 5, data not shown in the results 

section), indicating that the impact of TSI is not insignificant either. Therefore, it is conceivable 

that ASW represents short-term fluctuating factors, while TSI represents medium-term gravita-

tional forces. 

There was no significant difference in the correlation between atmospheric CO₂ and specific hu-

midity across months (not shown in the Results Section; Pearson correlation coefficient approxi-

mately 0.72). However, the correlation coefficient exhibits subtle annual periodicity, suggesting 

seasonal variations due to temperature changes. This perspective also suggests a consistency be-

tween ocean-origin water vapor and CO₂ fluctuations. 

Furthermore, the results remain equivalent when global temperature (Globe, provided by UAH) 

is used as the objective variable in the multivariate analysis (Model 2, R2 = 0.764, P = 7.96e-87, 

not shown in the Results section). This result is reasonable given the extremely high correlation 

coefficient between Globe and G-SST provided by UAH (Pearson r = 0.977). 

This study showed differences from the results of the recent pioneering study by Nikolov et al. 

[17], particularly regarding the impact of TSI. This is considered to be due to differences in the 

temperature data used, the analytical methods, and the time periods examined. This study used 

only G-SST from the UAH dataset as the objective variable. The prediction method employed 

multiple linear regression analysis. While current knowledge suggests ASW exerts the greatest 

influence, the results indicate that the impact of TSI varies depending on the temperature dataset 

used. Moreover, the impact of these two factors may change as more data is accumulated in the 

future. 

On the other hand, Nikolov [17] et al. propose, using fundamental physics methods, that the rep-

resentative temperatures of each planet in the solar system depend on representative atmospheric 

pressure and incoming solar energy, irrelevant to gas composition. Their study physically refutes 

the positive feedback theory. Furthermore, this study statistically demonstrates that current CO2 

and specific humidity levels have virtually no effect on Earth's temperature. Therefore, these re-

ports are similar in terms of rejecting the positive feedback theory. However, it cannot be ruled 

out that the methods of Nikolov and the author (Ato) may be unable to detect the minute effects 
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of the greenhouse effect caused by each gas component in the actual climate system of Earth. 

Realistically, the definition and calculation of global average temperature (GAT) inherently pose 

difficulties (Essex et al. [59]). However, when a global temperature indicator calculated under 

certain rules shows consistent correlation with other indicators and a mechanism can be assumed, 

it can be considered to have a certain degree of plausibility. As announced in the Materials and 

Methods section, points regarding the temperature databases of each facility and the concept of 

the GAT indicator are added to the Appendix. 

In this study, the two primary indicators of solar activity demonstrated overwhelming predictive 

power. As for other possible factors, Soon [60] explained in a recent presentation that changes in 

overall albedo including ocean colour, land surface, and atmosphere could be a possibility. Fur-

thermore, he also pointed out the limitation of measuring clouds itself because they are always 

changing. Naturally, a certain degree of scepticism regarding the objectivity of solar activity and 

cloud indicators is warranted. On the other hand, as shown in Figure 4(d) above, ASW and albedo 

exhibit a high correlation. Therefore, it seems reasonable to conclude that the results possess suf-

ficient precision to withstand verification, including statistical analysis. 

5. Conclusion 

When using UAH-G-SST as the global representative temperature, the dominant determining fac-

tors were ASW and TSI. The secondary influence of CO2 on SST, as a dependent variable of 

preceding SST, was found to be virtually negligible through multivariate analysis. Furthermore, 

the impact of TSI on global temperature was suggested to potentially vary depending on the tem-

perature database used for evaluation. 

Solar activity was also the dominant driver of the sudden warming in 2023 and 2024. The Tonga 

Hunga eruption and increased water vapor due to El Niño were not the main causes. The increase 

in water vapor levels over these two years had virtually no observable impact on the global tem-

perature, and specific humidity was a dependent variable of the preceding G-SST. 

These results indicate that from 2000 to the present, the dominant factors driving climate change 

have been solar activity and cloud variations by reducing albedo in the sky during the period. 

Consequently, the anthropogenic theory of global warming and the positive feedback theory are 

denied, according to the data of worldwide prominent climate research institutes. Furthermore, 

since human influence remains negligible even in the 21st century, the same holds true for the 

past. 
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Appendix 

This appendix compiles information that, while not unrelated to the main text, is not its primary 

focus. And the author (Ato) has previously pointed out the origins of rising atmospheric CO₂ 

concentrations and the flaws in the reconstruction methods using polar ice cores, which form the 

fundamental premise of the anthropogenic CO₂ rise theory.  

Between previous papers and the writing of this paper, the author realized that understanding the 

overall picture of the reality could be understood only through basic calculations (carbon isotopes) 

and thus decided to share this insight. And the main text presents analysis based on time difference 

adjustments, this approach is also applicable to the author's past research, prompting its inclusion 

here. 

1. Supplemental information for the main text 

1.1. Regarding each temperature database and the global average temperature 

This study used only UAH as the global temperature indicator. The reason is simply that, apart 

from UAH, there is concern about the potential for overestimation. As explained in the Materials 

and Methods section of the main text, besides UAH, the global temperature databases derived 

from meteorological satellites include NOAA-STAR [33] and RSS [34]. When comparing G-

SpHm with temperature in this study, either ocean temperatures, the primary source of water va-

por—or an alternative indicator, are necessary. However, RSS does not separately present land 

and ocean data. NOAA-STAR provides land and ocean data separately but lacks data broken 

down by latitude. Verifying time differences by latitude is also important. 

Furthermore, as a more fundamental reason, data accuracy must also be considered. Nikolov and 

Zeller [17], who reported a strong correlation between temperature and albedo using 2024 NASA-

CERES data, employed the global average temperature derived from non-UAH data. However, 

as explained in the Materials and Methods, approximately 20 % of the temperature increase ob-

served over the past few decades in surface measurement data is most likely overestimated due 

to the urban heat island effect [35, 36]. RSS showed a similar warming trend to surface stations 

(NASA-GISS and Hadley Centre) (Figure A1, cited from their Figure 4 in [17]). At this point, 

RSS also needs to consider the risk of overestimation. Furthermore, NOAA-STAR data showed 

a trend positioned between surface data and UAH. 

 

Figure A1: Temperature trend of various datasets, sited from [17] 

 

Therefore, data from NOAA-STAR should be also considered as to the risk of overestimation. 

Conversely, the trend in UAH data is about 20 % lower than that of Hadley and NASA-GISS 
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data. Thus, from this perspective as well, UAH data has the highest objectivity. For reference, 

Figure A2 shows UAH, NOAA-STAR, and RSS data since 2000 [32, 33, 34]. 

 

Figure A2: Temperature data from meteorological satellites. UAH and NOAA cover January 2000 to July 

2025. RSS covers January 2000 to May 2025. NOAA values show the difference from the average for Jan-

uary 2000 to December 2019. RSS values show the difference from the average for January 1979 to De-

cember 1998. 
 

Therefore, considering the type of data required and the fundamental accuracy of the data, UAH 

was selected as the sole option for this verification. 

Here, the author will supplement the actual nature of the figure known as the global average tem-

perature (GAT). Regardless of the point raised in Reference 59, it is fundamentally impossible to 

perfectly average physical states like temperature. Strictly speaking, temperature presupposes that 

within a defined range of the measured object (whether a spatial area or a specified point), the 

state of the gas and temperature within that range are all stable and uniformly the same.  

This is possible in a laboratory setting, but impossible in the real world. For instance, temperatures 

observed just one meter apart can vary drastically depending on whether the area is directly ex-

posed to sunlight or in shade. On the Earth's surface, colour alone can cause extreme variations. 

Averaging such conditions inherently has limitations. 

However, in this age of scientific civilization, it is necessary to continuously evaluate the state of 

the Earth numerically, within the limits of available time and budget, starting with the highest-

priority phenomena. Therefore, some benchmark is required. The same applies to the Earth's tem-

perature. Consequently, certain rules must be established (fixed-point observations at locations 

minimally affected by artificial influences, over a fixed area and period), and the value obtained 

must be averaged. Alternatively, if more objective statistical methods exist, they should be fully 

utilized. 

And the numerical values calculated under these consistent rules are referred to as GAT. Further-

more, in recent years, reports showing a strong correlation between the preceding GAT (and G-

SST) and ΔCO₂ have been emerging one after another, regardless of the author's (Ato) report. The 

high correlation between UAH-G-SST and G-SpHm as shown in Figure 3, whose data are derived 

from independent institutes and different methods, is striking.  

Moreover, not limited to this study, indicators of solar activity and global temperature indicators 

show a consistent correlation. These cannot be considered coincidental. Therefore, the numerical 

values used as a benchmark for global average temperature should be considered to have a certain 

degree of plausibility as an indicator for evaluating the state of the Earth. This holds true even if 

a certain degree of error occurs due to facilities or researchers. 

1.2. The failure of the CO2-dependent model as demonstrated only by data from the past 

10,000 years and misperceptions by Dr. Schmidt 

Figure A3 shows temperature reconstructions for the Arctic (Badgeley et al. [61]) and Antarctic 
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(Masson-Delmotte et al. [62]) over the past approximately 10,000 years, atmospheric CO₂ recon-

struction data (NOAA [63], Bereiter et al. [64]), and the assumed radiative forcing due to CO₂ 

(Lightfoot and Mamer [65], Etminan et al. [66]). Temperature is represented by δ18O. Further-

more, since the data from the North Greenland Ice Core Project (NGRIP) has a temporal resolu-

tion of 20 years, making comparisons with 100 years ago easier, the change per 100 years is also 

shown (Δδ18O/100y). 

It has been reported that CO₂ data from ice cores prior to 1958 are grossly underestimating errors 

[18, 19, 26-28]. However, since modern anthropogenic CO₂ warming theory is based on these 

values, the discussion will proceed assuming these values are accurate. 

As Figure A3 clearly shows, temperatures indicated by δ18O fluctuate independently of CO2 con-

centrations and the assumed radiative forcing. The NGRIP data is provided at a 20-year time 

resolution, representing the average of the preceding and following 10-year periods. Therefore, it 

is self-evident that increasing the time resolution would reveal even greater fluctuations. 

 

Figure A3: Climate reconstruction over the past approximately 10,000 years, with the present day (AD) at 

the far right. δ18O at the Arctic and Antarctic, Δδ18O per century in the Arctic. CO2
 
from Antarctic ice cores 

and Hawaii measurements, CO2 radiative forcing. NGRIP final year is 1990. Radiative forcing calculations 

cited from [66] (the formula is written in the Appendix 1.3). 
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And over the entire period, whether every 20 years or every 100 years, temperatures fluctuate by 

2 to 3 degrees Celsius up or down. As shown in Figure A4, the global average is about half that 

of the Arctic region. Therefore, globally, temperatures constantly fluctuate by 1 to 1.5 degrees 

Celsius every 100 years. The IPCC critically asserts that the 20th century saw crisis warming of 

approximately 0.8 degrees Celsius. In reality, however, this is an unremarkable change that has 

been repeated countless of times throughout history. Furthermore, the so-called Medieval Warm 

Period around the year 1000 AD is evident. Arctic data only extends to 1990, but it shows that 

temperatures were significantly higher around 1940. 

 

Figure A4: Global and Arctic temperatures from January 2000 to May 2025 for UAH and RSS. 

G: Globe, NP: North Pole. The coverage areas differ: UAH-NP spans 60N to 90N, while RSS-NP spans 

60N to 82.5N. 
 

The theory of anthropogenic global warming was recently forcefully asserted, starting in 1980s. 

A particular turning point came in 1988 with the press conferences held by Dr. James Hansen, 

Mr. Al Gore, and Mr. Timothy Worth [67]. However, δ18O data of NGRIP indicates that temper-

atures were not high at all at this time. The apparent rapid warming shown by surface-focused 

data was likely due to inadequate accounting for the urban heat island effect. 

Figure A5 shows data for the last 500 years. Even around the time of the Industrial Revolution, 

δ18O and Δδ18O/100y showed earlier and more pronounced fluctuations than CO2. While Antarc-

tic data requires consideration of its lower temporal resolution compared to NGRIP, it shows 

some differences except for the steep warming in the early 20th century.  

Nevertheless, these data clearly demonstrate that CO2 was not the starting point for climate 

change. This is because temperatures precedingly fluctuate independently of CO2. Moreover, 

these realities are based on the assumption that “the age shifts of CO2 in ice cores and the modern 

CO2 linkage method are unquestionably valid” [19]. In other words, these global temperature 

changes cannot be explained by the radiative forcing of CO₂ derived from Antarctic ice cores, 

which anthropogenic global warming proponents hold as absolute. 

Therefore, climate models adopted by the IPCC, which treat CO₂ as the primary factor in the 

greenhouse effect, cannot possibly reproduce past climates. This means that even a simple obser-

vation of paleoclimate data clearly shows that the anthropogenic CO₂ warming theory and its 

models lack any basis from the outset. It was not a matter of mathematical modelling. 

The partial agreement with some modern data achieved by models premised on anthropogenic 

CO2 warming is merely a pseudo-correlation resulting from cherry-picking (typically, the hockey 

stick curve). The rapid modern temperature rise is simply the result of connecting numerical val-

ues that fail to adequately account for the urban heat island effect, although it is a fact that there 

has been some warming in modern times. 
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Figure A5: Climate reconstruction over the past 500 years, with modern times (AD) at the far right. Data 

meaning is the same as in Figure A3. 

Moreover, the high temperatures in the Arctic region from the first half of the 20th century to 

1940, as shown in Figures A3 and A5, also demonstrate the validity of the chemical method—

one of the CO₂ reconstruction methods—developed by Beck (Beck [68], Harde [69]). 

Furthermore, Dr. Schmidt's report [29] states that the present day may be the warmest in the last 

100,000 years. 

We need answers for why 2023 turned out to be the warmest year in possibly the past 

100,000 years. 

However, as shown in the two figures above, this perception itself is mistaken. Far from the 
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Medieval Warm Period, even the period from 1920 to 1940 was significantly warmer according 

to NGRIP data, and it is unlikely that the rise since 1990 could surpass it. Since the NGRIP data 

has a time resolution of 20 years, it is certain that there were years that were even warmer than 

what this data indicates. 

Figure A6 illustrates typical data for the Medieval Warm Period (Keigwin [70], Robinson et al. 

[71,72]). 

 

Figure A6: A typical example of the Medieval Warm Period. The Sargasso Sea. Figure from [72]. 

 

Figure A7 includes valid climate reconstruction data reproducing the Holocene Climate Optimum 

and Medieval Warm Period as published in the IPCC First Assessment Report (Houghton et al. 

[73]). It is ironic and intriguing that global temperatures in 1990, when the IPCC First Assessment 

Report was published, were in a completely unremarkable state. 

 

Figure A7: Reasonable climate reproduction data from the IPCC First Assessment Report. From Figure 

7.1 on page 202 of [73]. 

Furthermore, several months ago, a natural science journal within the same Nature portfolio (Auer 

et al. [74]) reported that Arctic temperatures reached a maximum of 9 degrees Celsius warmer 

during summer than modern times during the Holocene Optimum. This equates to approximately 

5 degrees Celsius globally. The relevant text is quoted here (at the beginning of P9). 

 

As outlined in the introduction, the former period is of particular relevance by provid-

ing a glimpse into the future, as summer surface temperatures were up to 9 ℃ higher 

than today. 
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1.3. Why the results remain essentially unchanged even when atmospheric CO₂ data used 

in multivariate analysis is converted to radiative forcing 

Using two representative equations employed in Appendix 1B above, CO₂ concentration is con-

verted to radiative forcing (RF) using representative equations and shown in Figure A8 [65]. 

                   𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑣𝑎𝑙𝑢𝑒: 𝑅𝐹 = −0.0000248 ∙ 𝐶2 + 0.03231 ∙ 𝐶                          (𝐴1) 

                   𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 280 𝑝𝑝𝑚: ∆𝑅𝐹 = 5.22 ∙ 𝑙𝑛
𝐶

280
                                  (𝐴2) 

where C is the CO2 concentration (ppm) to be evaluated, and Ln is the natural logarithm. 

 

Figure A8: CO₂ concentration and radiative forcing since 2000. Equation adapted from [65]. (a) Actual 

radiative forcing (b) Difference from 280 ppm. 

 

For both, they increase almost linearly and exhibit a correlation coefficient with CO₂ concentra-

tion itself that effectively shows r = 1, within the range of atmospheric CO₂ concentrations exam-

ined in the main text since the year 2000. Therefore, even if these radiative forcing conversion 

data are input as explanatory variables in multivariate analysis, the results remain essentially un-

changed. 

1.4. Explanation that the correlations between ASW and TSI with G-SST used in this study 

are not spurious 

When analyzing time-series data, testing for spurious correlations is recommended. However, 

since ASW and TSI are fundamentally preceding G-SST, and reports supporting the so-called 

Svensmark effect have been accumulating, this item is presented in simplified form. 

The data underlying the results of Table 5, which constitute the final result of this study, will be 

used. 

First, scatter plots of each indicator are shown.  
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Figure A9: Scatter plots of each indicator, r = Pearson correlation, note that the data of CO2 is used as is, 

because applying 13mRM is meaningless (the result of multivariate analysis does not essentially change). 

 

These data show that each indicator is significantly correlated with G-SST. 

Next, two correlation diagrams showing monthly changes are presented. 

 

Figure A10: Scatter plots of monthly change of each indicator, r = Pearson correlation 
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Figure 11A: Time series plotting of monthly change of each indicator, r = Pearson correlation 

 

As evident from both the scatter plot and time-series data, there is no correlation between ΔG-

SST and ΔCO2. Therefore, it is clear that G-SST and CO2 were spuriously correlated. On the other 

hand, ΔASW and ΔTSI are significantly correlated with ΔG-SST. 

Finally, the result of the linear multiple regression analysis with ΔG-SST as the dependent varia-

ble is presented. 

Table A1: Multiple linear regression analysis of ΔG-SST as an objective variable 

 

ΔASW and ΔTSI were independent determinants of ΔG-SST, but ΔCO₂ and the constant were 

not. Therefore, it is reasonable to conclude that ASW and TSI exhibit a genuine correlation with 

G-SST at least within the scope of this data set. 

2. Understanding the origin of atmospheric CO2 increase by a concept of simple 

math using average of δ13C 

This section is designed to help even those unfamiliar with science grasp the overall picture of 

past carbon cycles through basic mathematical calculations. While rigorous verification already 

exists, exemplified by Koutsoyiannis [21], not everyone can fully comprehend scientific papers. 

Those who attribute all the rise in atmospheric CO2 today to human origins, whether researchers 

or the general people—frequently claim this is proven by carbon isotope ratios. This is because, 

especially since the Industrial Revolution, the 13C ratio has decreased and appears to correlate 

with the increase of atmospheric CO2 concentrations and human emissions. However, this claim 

can be proven false with a basic elementary-level numerical check. 
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Let us suppose CO₂ levels at the start of the Industrial Revolution were 280 ppm, and the increase 

up to 2022 was 140 ppm. Let us suppose δ¹³C at the start of the Industrial Revolution was −6.3 

‰, and the δ¹³C of anthropogenic CO₂ is −26 ‰ (because fossil fuels, primarily C₃ plants, have 

significantly lower ¹³C content). 

It is simply a matter of taking these averages. 

                        {(−6.3 × 280) + (−26 × 140)} ÷ 420 = −12.86666. . . .              (𝐴3) 

 

If the entire 140 ppm increase were anthropogenic, δ¹³C should have been approximately -12.87 

‰ by the end of 2022. 

However, the actual atmospheric δ¹³C is around -8.4 ‰ (2022). Therefore, it is impossible to 

attribute the entire 140 ppm increase solely to human activity. 

Thus far, using the basic mathematical concept of calculating averages is explained. This expla-

nation should suffice for gaining a simple understanding of the actual situation described in this 

series of points. 

Naturally, similar results are reproduced using the precise definition of δ13C (Lueker et al. [75]) 

and calculations. The details are explained in the following two slides. 

 

Slide A1: Explanation using carbon isotope. Calculation, supposing the entire 140-ppm increase is an-

thropogenic. 

 

The content of Slide A1 above shows the calculation process for atmospheric δ13C in 2022, as-

suming δ13C = -26 ‰ for 140-ppm increase and that all of this is accumulated. As shown in the 

final result, δ13C ≈ -12.87 ‰, which shows no substantial difference from the simple average 

calculation method described above. However, in reality, the δ13C value for modern atmospheric 

CO₂ is approximately -8.4 ‰. 

The content of the next slide A2 shows the back-calculation process for the 140-ppm increase in 

δ13C, derived from δ13C values during the Industrial Revolution and modern reality. The result 

indicates that δ13C of 140 ppm was ≅ -12.6 ‰. Therefore, it is impossible to claim that the 140-

ppm increase is entirely anthropogenic. 
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Slide A2: Explanation using carbon isotope. Back-calculated δ13C of the 140-ppm increase from the δ13C 

values of the past and present. 

 

However, at this stage, another possibility for the 140-ppm increase cannot be ruled out. Amid 

rising anthropogenic emissions, it is possible that while the quantitative increase is anthropogenic 

in origin, the composition has been replaced by natural cycles, leading to the current state. The 

results of multivariate analysis presented in the author's two previous papers [18,19] quantita-

tively and probabilistically determined the veracity of this possibility. The hypothesis itself—that 

human emissions and land-use changes caused the CO₂ rise over the past 60-plus years—was 

shown to be statistically highly improbable. Therefore, even today, most of the atmospheric CO₂ 

rise is assertively a natural phenomenon. 

And as this explanation shows, the discrepancy between the anthropogenic theory of global warm-

ing and CO₂ rise and the reality arises precisely because of the assumption that the CO₂ values 

reproduced from ice cores are the truth. 

Furthermore, if one possesses the knowledge to understand the explanations accompanying the 

two slides above, it is unlikely they would unquestioningly accept the anthropogenic theory of 

CO₂ rise itself. Therefore, it is recommended that the content of this supplement be used solely 

for the purpose of explaining the initial explanation (verification based on the concept of aver-

ages) to those with limited scientific knowledge. 

3. Multivariate analysis considering the time lag between temperature and annual 

atmospheric CO2 increase (ΔCO2) of author’s previous reports 

In the author's previous multivariate analyses [18, 19], only annual values were used. The results 

rejected the anthropogenic theory for ΔCO2, with SST being the sole determinant. However, as 

demonstrated above in this report, there is a consistent time lag between actual global surface 

temperature and ΔCO2. Therefore, analysis using monthly data would be ideal.  

Yet, anthropogenic emissions data commonly available from institutions like the International 

Energy Agency and Our World in Data (OWID) are not monthly. Regarding temperature data, 

however, it is easy to adjust the months, calculate annual averages, and verify the monthly differ-

ence yielding the best correlation with ΔCO₂. 

This time, using this method, G-SST was calculated using only UAH data and multivariate anal-

ysis was performed only for the period after 1980. Note that while UAH data is publicly available 

from December 1978 onwards, the reason for starting from 1980 is because it becomes impossible 

to start from 1979 in the monthly correction process, if the starting month for the annual average 
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G-SST is moved further back in time. Only OWID data [76] was used for anthropogenic emis-

sions.  

At the end of this section, the author's perspective on which global temperature indicators should 

be used in the multiple linear regression analysis with ΔCO2 as the dependent variable will be 

explained. 

Table A2 shows the results of linear multiple regression analysis. The optimal monthly G-SST 

correction was achieved by advancing the data by two months (using the average of March 1980 

to February 1981 as the annual G-SST for 1980). Analysis using same-month G-SST is also 

shown for comparison. The model accuracy is comparable for all data combinations. However, 

for the combination of same-month G-SST and LUC, the constant decreases slightly and the P-

value increases. 

Table A2: Results of multiple linear regression analysis with annual ΔCO2 as the dependent variable.  

Data from 1980 to 2023 were analyzed. Statistically significant factors are marked in red based on multi-

variate analysis. ΔCO2 data were obtained on the same date as in the main text. Emissions data were 

obtained from OWID, with units in megatons [76]. Pearson Correlation is with ΔCO2. FFO; fossil fuel 

only, LUC; including land use change. 
 

 

Table A3 shows the total ΔCO2 values and the total predicted ΔCO2 values from this multiple 

regression analysis. In previous reports, verification using UAH data since 1979 showed a differ-

ence of approximately 14 ppm in the final year. In this verification, the difference was reduced to 

about 8 ppm using a model with FFO emissions and monthly-adjusted G-SST. Conversely, the 

combination of unadjusted G-SST and LUC resulted in a discrepancy of approximately 20 ppm. 

This outcome clearly reflects the combined effect of smaller coefficient and constant for G-SST 

in this model.  

Table A3: Sum of published ΔCO2 values and sum of predicted ΔCO2 values from the multiple regression 

analysis in Table A1. Units are ppm. 
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More precise results are anticipated once detailed monthly anthropogenic emission data becomes 

available. However, defining monthly ΔCO2 and implementing monthly adjustments will also 

become critical in that process. 

Multivariate analyses with ΔCO2 as the object variable have been conducted in three papers, in-

cluding this paper. Human emissions have been included in all results tables. If these linear mul-

tiple regression analyses were performed using stepwise selection (whether Akaike Information 

Criteria (AIC), BIC, or p-value methods), anthropogenic emissions would be excluded from the 

explanatory factors, reconstructing the model to use only SST as the explanatory variable. There-

fore, in this case, a nearly perfect prediction equation can be derived for the SST of any facility. 

However, since there are only two explanatory variables, the significance of performing stepwise 

regression is questionable. Consequently, the author (Ato) basically does not perform stepwise 

regression for this topic in his reports. 

Finally, which temperature indicators in the climate research field should be used for analysis and 

the reasons for doing so will be described. While it depends on the objective, if the indicators 

have clear underlying mechanisms, they should be used. And of course, accuracy is also an im-

portant factor. 

Especially with UAH data, there is no significant difference globally compared to SST regarding 

monthly fluctuation (Pearson r = 0.977, Dec-78 to Jun-25, as implied in Figure 1(b) which com-

pares SST and LST, and because the ocean dominates about 70 % surface of the earth), so ap-

proximate results can be obtained (of course, decadal trend is slightly different). Furthermore, as 

noted in the Discussion section, the results of the multiple regression analysis with ASW and TSI 

as explanatory variables were equivalent regardless of whether the dependent variable was G-

SST or Global temperature.  

However, in the multivariate analysis the author has conducted in the previous two papers [18,19], 

ΔCO2 is the objective variable, and SST is the mechanism that is clearly understood. Furthermore, 

for the primary purpose of this report, using ocean temperature—the source of water vapor—as 

the primary variable is theoretically most appropriate. Furthermore, surface data other than UAH 

may be subject to concerns regarding the urban heat island effect or numerically approximated 

errors.  

Moreover, compared to UAH, other datasets generally show larger differences between ocean 

and land surfaces. Finally, when performing multiple linear regression analysis with ΔCO₂ as the 

dependent variable and extending the analysis further back in time (to 1959, due to issues with 

ice core data prior to 1958, as explained in [19]), it is desirable to use SST, which exhibits a 

relatively similar trend, for comparison with UAH and other facility data (especially for verifica-

tion extending back to 1959). 

Now, regarding the overall picture of Earth's carbon cycle, the ratio between land and ocean is 

roughly 4 to 3 (NASA, [77]). Therefore, the possibility that the actual impact could be distin-

guished as approximately 4 to 3 between land and ocean remains, if assuming there are no multi-

collinearity issues in the multiple linear regression analysis and the annual balance on land can be 

accurately measured. That is, the ratio would be slightly more than half of ΔCO₂ attributable to 

land temperature and the remainder to ocean temperature. 

However, in actual linear multiple regression analysis, using highly correlated indicators as ex-

planatory variables leads to problems (cancellation) due to multicollinearity. Moreover, since pre-

cise annual figures for the terrestrial carbon cycle are unknown, performing principal component 

analysis to circumvent multicollinearity is impossible. 

SST precedes LST in Earth's surface temperature and dominates it to a certain extent. Oceans 

cover 70 % of the Earth's surface. Therefore, considering the perspective of comparing facility-

specific data as mentioned above, it is most appropriate to use G-SST alone as the representative 

indicator of global temperature in multiple linear regression analysis with ΔCO2 as the objective 

variable.  

Regarding the overall carbon cycle, it is likely reasonable to consider that in tropical regions, CO₂ 
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emissions from both the ocean and land (especially soil respiration) exceed absorption (Salby and 

Harde, [23]), while in mid-latitude to polar ocean areas, the ocean absorbs CO₂, with these cycles 

occurring globally. Considering that the oceans, covering 70 % of the Earth's surface, act as a 

‘gravitational’ force to regulate this overall system would be currently the most reasonable per-

spective. 
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