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The US Global Change Research Program (USGCRP)

NCA5 report is 
expected Fall 2023

(NCA5)
(NCA4, 2018)



Data Quality Act or Information Quality Act:
Section 515 of Consolidated Appropriations Act, 2001

Source: DataQualityAct2001-PLAW-106publ554.pdf (download October 11, 2023)

file:///H:/oldpc/Talk08-d/Nov6-2023-UHoustonLawSchoolFedSoc-d/DataQualityAct2001-PLAW-106publ554.pdf


• “Created in 1988 by the World Meteorological Organization (WMO) and the 
United Nations Environment Programme (UNEP), the objective of the IPCC is 
to provide governments at all levels with scientific information that they can 
use to develop climate policies.” - https://www.ipcc.ch/about/

• They have so far published 6 Assessment Reports (AR for short):
• AR1 (1990); AR2 (1995); AR3 (2001); AR4 (2007); AR5 (2013); AR6 (2021)

• Most iconic statement: The observed global warming since at least 1950s is 
mostly human-caused and also unprecedented.

• How did they reach this conclusion? And is it scientifically justified?

The UN Intergovernmental Panel on Climate Change (IPCC)

https://www.ipcc.ch/about/


The IPCC’s approach: Detection

IPCC’s “Detection” of global warming
• IPCC compiled several “global surface temperature anomaly” time series (1850-2020)
• All of them show an almost continuous “global warming” of 1°C since the 19th century

Source: IPCC WG1 AR6 (2021) Technical Summary, TS.1, Fig 1, p62



• Nonetheless, by averaging together all the available records for each 
year, you can generate graphs like the above!

• The warming shown by these time series is called “global warming”



The IPCC’s approach: Attribution
• The IPCC’s “attribution” statements are based 

on comparing the “observed” temperature 
record to computer model “hindcasts”.

• A computer model “hindcast” is the opposite 
of a “forecast” – what the model says should
have happened in the past.

• When the hindcasts use only natural factors 
(sun & volcanoes), they can’t explain the 
warming after 1950. But, when they add in 
anthropogenic (“human-caused”) factors, they 
can.

• Their conclusion: “it’s mostly human-caused”!
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“The IPCC is one of                
the worst sources of 

dangerous misinformation.” 
 ̶ John F. Clauser, 2022 Nobel Laureate in Physics                      

(Conference on Quantum Information 2023)



How UN IPCC reports/results have to do 
with USGCRP and USEPA, NOAA and NASA?



2009



Serious mis-representations in USGCRP 2009 (p. 20) report!

Source: https://nca2009.globalchange.gov/download-report/index.html (last accessed October 13, 2023)

https://nca2009.globalchange.gov/download-report/index.html


How USGCRP authors mistakenly re-transformed                              

global temperature from “anomalies” units to absolute units!

From UN IPCC’s AR4 (2007) Report



Damaging side-effect: Persisting error in US EPA webpage (from 2009 – 2013) !

“This figure illustrates one piece of evidence that shows that recent global warming is 

primarily a result of greenhouse gas emissions from human activities.”

http://www.epa.gov/climatechange/facts.html 

Hegerl et al.49

http://www.epa.gov/climatechange/facts.html


From “anomaly” to “absolute” units of change:                          

Serious flaws in USEPA report

http://www.epa.gov/climatechange/facts.html (last checked September 13, 2013---uncorrected)

Hegerl et al.49

IPCC (2007) USEPA (2013)

http://www.epa.gov/climatechange/facts.html


September 18, 2015



Reality: Does this looks like reasonable agreement                        

between observation and model calculations of Earth temperature?

61° F

54° F



The real story on climate models and modeling:                            

“Not even wrong”

61° F

54° F



Where is the peer-review checking or DQA/IQA?

A total of 13 
different agencies 

in 2009



The USGCRP and EPA/NASA/NOAA have split pants?



• We have published a number of papers since NCA4/AR5 highlighting at least 
two major problems with their “detection and attribution” modelling 
experiments:

1. The land component of their global temperature record (“observations”) 
is contaminated by “urbanization bias” due to the “urban heat island” 
(UHI for short) effect.

2. Their estimates for the changes in solar activity (“Total Solar Irradiance” 
or TSI for short) are only a small subset of those used by the scientific 
community. And, this subset coincidentally only comprises “low 
variability” reconstructions that imply a negligible solar contribution.

Is the USGCRP + IPCC’s analysis scientifically justified?



1. S2015: Soon, Connolly & Connolly (2015). Earth-Science Reviews, 150, 409-452. 

https://doi.org/10.1016/j.earscirev.2015.08.010. 

2. C2017: Connolly, Connolly & Soon (2017). Hydrological Sciences Journal, 62, 1317-1340. 

https://doi.org/10.1080/02626667.2017.1324974. 

3. S2018: Soon and 7 co-authors (2018). Earth-Science Reviews, 185, 80-101. 

https://doi.org/10.1016/j.earscirev.2018.05.013.

4. S2019: Soon and 7 co-authors (2019). Earth-Science Reviews, 189, 102950. 

https://doi.org/10.1016/j.earscirev.2019.102950. 

5. C2020: Connolly and 3 co-authors (2020). Energies, 13, 1365.

https://doi.org/10.3390/en13061365.

6. C2021: Connolly and 22 co-authors (2021). Research in Astronomy and Astrophysics, 21, 131. 

https://doi.org/10.1088/1674-4527/21/6/131. 

7. O’N2022: O'Neill and 16 co-authors (2022). Atmosphere, 13(2), 285. 

https://doi.org/10.3390/atmos13020285.

8. K2023: Katata, Connolly & O’Neill (2023). Journal of Applied Meteorology and Climatology. 62(8), 1095-1114. 

https://doi.org/10.1175/JAMC-D-22-0122.1.

9. C2023: Connolly and 19 co-authors (2023). Research in Astronomy and Astrophysics. 

https://doi.org/10.1088/1674-4527/acf18e. 

10. S2023: Soon and 36 co-authors (2023). Climate, 11(9), 179;

https://doi.org/10.3390/cli11090179. 

Our relevant papers on the challenges of 
the detection and attribution of global warming

https://doi.org/10.1016/j.earscirev.2015.08.010
https://doi.org/10.1080/02626667.2017.1324974
https://doi.org/10.1016/j.earscirev.2018.05.013
https://doi.org/10.1016/j.earscirev.2019.102950
https://doi.org/10.3390/en13061365
https://doi.org/10.1088/1674-4527/21/6/131
https://doi.org/10.3390/atmos13020285
https://doi.org/10.1175/JAMC-D-22-0122.1
https://doi.org/10.1088/1674-4527/acf18e
https://doi.org/10.3390/cli11090179


23 co-authors 
from                 

14 countries    
and                    

530 references

Connolly et al. (2021): The “total nonsense” that IPCC didn’t want you to read?



A comparison of citations/references cited by IPCC reports and  Connolly et al. (2021)



The IPCC’s detection process
• The IPCC’s global temperature estimates from 1850-present comprise 

two components:
1. Land Surface Temperatures (LST) based on weather station 

thermometer records
2. Sea Surface Temperatures (SST) based on ship-based samplings 

of ocean temperatures and more recently (since 1980s), 
thermometers on buoys

• The IPCC’s claims that the recent warming is “unprecedented” in 
thousands of years are based on combining these instrumental 
temperature measurements with “temperature proxies”, e.g., tree-
ring widths, ice cores, lake sediments, glacier changes. 



The Urban Heat Island (UHI) problem
UHI heat map for Paris, France 

(summer 2003)

Mean air temperature in Paris, France at 22:00 CEST    
in summer 2003. Credits: VITO, Planetek.

UHI heat map for Singapore
(2016)

Figure 2 from Natalia Borzino et al. (2020). 
Climate, 8, 82; doi:10.3390/cli8070082



The Urban Heat Island (UHI) effect

July 26, 2023 News: https://abc13.com/urban-heat-island-effect-climate-central-how-to-cool-down-cities-houston-area-temperatures/13546151/



Urban climate change

• The urban heat island (UHI) has been known since 1800s

• Cities are getting bigger and UHIs are also getting bigger

• Urban areas still only make up 3-4% of the land and less than 2% of planet

• But, more than 75% of weather stations are in areas that are now urbanized

• Since 2011, more than half of the world’s population live in urban areas. This 
means for most people the biggest local climate change they experience is 
urban warming



The urbanization bias problem

• As the area around a weather station becomes increasingly urbanized, the growing UHI 
introduces an extra warming trend to the station’s record.

• For US analysis above, urban stations show 1.8 times the warming of the rural stations
• This is a real (human-caused!) climatic change – but it’s a local one. 
• Urban areas only represent 2-4% of global land area but most of the weather stations!



The Urban Heat Island (UHI) effect

October 22, 2023 News: https://www.dailymail.co.uk/news/texas/article-12637061/Is-future-America-Texas-Dallas-Houston-Austin-poised-replace-New-York-City-Los-Angeles-Chicago-largest-cities-not-77-years.html



Not enough rural data globally?

• For late 19th century, most of the weather stations are in North America and Europe 
with some East Asian stations (mostly urbanized) – not “global”, but “Northern 
Hemisphere”

• More than 75% of the weather stations have become urbanized
• For the longest and most complete station records that reach back to the early 20th

century or earlier, it’s more like 80-90% of the stations





A rare long, rural record: Valentia Observatory, Ireland

1867-1892: Located on Valentia Island 

Station history metadata (key changes)
• 1892. Station move. Valentia Island to the mainland
• 1937. Change in government. Republic of Ireland formed.  

But staff and observations remained the same.
• 2001. Station move 350 m inland (~20 m higher)
• 2012. Instrumentation change. Manual weather station 

to automatic

1892-2001: Located near ocean 

2001-present: Current location. 
Automatic weather station since 2012



Correcting the raw Valentia Observatory record

Soon et al. 2015: Corrections for non-climatic biases
• 1892. Station move. Valentia Island to the mainland. 

Possible bias, but unclear what magnitude or sign. No 
adjustments applied.

• 1937. Change in government. Republic of Ireland formed.  
But staff and observations remained the same. No 
adjustments necessary

• 2001. Station move. 350 m. Parallel measurements reveal 
the new location was 0.3 °C colder. +0.3 °C adjustment 
applied. 

• 2012. Instrumentation change. Parallel measurements show 
bias was less than 0.1 °C. No adjustments necessary



The standard approach: NOAA’s “temperature homogenization”

• Other groups don’t take our approach of 
combining known station history metadata & 
information to develop empirical corrections.

• Instead, they mostly rely on automated 
computer programs that use statistical 
algorithms to try and identify and remove 
“non-climatic biases”.

• NOAA’s Menne & Williams (2009) “PHA” is one 
of main ones

• Compares each station record to neighboring
stations & applies adjustments – usually run 
without using station history metadata

NOAA’s adjustment



How well does statistical homogenization work?

Soon et al. 2015: 
Our empirically-based corrections for 
non-climatic biases using station histories

NOAA’s statistical homogenization 
adjustments
• Every time they run the program, NOAA 

changes their mind!
• None of their adjustments matched with 

reality!





European Thermometers Project at CERES-science.com 



Our current rural-only Northern Hemisphere record

• In the meantime, in S2015 and C2021, we 
developed a rural-only temperature record 
using version 3 of NOAA’s GHCN 
temperature dataset (1850-2018)

• Only uses 10-15% of the available 
temperature records, and confined to four 
geographical regions (all in N. Hemisphere)

• However, these regions account for more 
than 90% of the rural records that cover 
long enough to reach back to 19th century

• All four regions are geographically isolated 
from each other and cover tropics to poles



• Our rural-only record is “noisier” 
because only uses 10-15% of the data of 
the standard “urban & rural” records

• Shows roughly same timings for  
warming/cooling/warming periods

• Except early warming to 1940s and 
cooling to 1970s is more pronounced

• Long-term warming (0.6°C per century) 
is much less than the “urban and rural” 
estimates (0.9°C per century)

How does our rural record 
compare to IPCC’s?



Are there other climate change indicators?
• The weather station-based land component actually is the best data – direct

temperature measurements taken daily from the same physical location (between 
station moves) for centuries or longer. [Direct ✔ + Fixed spot ✔ + long records ✔]

• Sea surface temperature (SST) and marine air temperature (MAT) measurements 
are direct measurements, but different locations and measurement methods (until 
fixed buoys began deployment in 1980s-1990s) 

[Direct ✔ + long records ✔, but inconsistent measurements ❌]

• Temperature proxies (tree-ring widths, lake sediments, etc.) are indirect estimates 
of temperatures that are also affected by other factors. 

[Fixed spot ✔ + long records ✔, but indirect ❌]

• Other climate records typically only began in the 1950s (e.g., weather balloons), the 
1970s (e.g., satellite temperature records) or 2000s (ice sheet monitoring)



• Nonetheless, our rural-only 
Northern Hemisphere 
temperature estimates match 
surprisingly well to the other 
non-urbanized climate records

• All capture warming to 1940s, 
then cooling to 1970s then 
warming (if long enough)

• One exception: worldwide 
precipitation – no clear trend

How does it compare?



The IPCC’s attribution process
• The computer model hindcasts used by the IPCC for their attribution involve 

plugging two types of climatic drivers: 
• natural factors and human-caused (“anthropogenic”) factors

• IPCC describe drivers in terms of “radiative forcings” in Watts per m2

• The hindcasts only consider two natural climatic drivers (“solar” and “volcanic”)

• But, they consider 11 human-caused climatic drivers (mostly greenhouse gases 
and aerosol particles)



The IPCC thinks human-activities are 
the 11 smoking guns



They are not so interested in finding 
natural climate drivers



These are all the “natural and 
anthropogenic” forcings used for the 

IPCC AR6 hindcasts



Power:   4 x 1026 W       (Earth is 2 billion times weaker)        2 x 1017 W

Adapted from Jurg Beer 2007’s presentation 

*Ruxin Li, Shanghai Superintense Ultrafast Laser Facility (January 24, 2018 Science Magazine News)

(world’s most powerful laser: 5-10 x 1015 W; 100 petawatts pulse coming*) 

The weather-climate system is 
powered by solar energy

radiogenic heat = 2 x 1013 W 



Could they have
underestimated

the role of 
the Sun?



Source: NASA GSFC

The Sun is a very dynamic source of energy

“Cosmic Cycles: The Sun” (https://svs.gsfc.nasa.gov/14313)



Source: NASA GSFC

Oldest noticed feature: “sunspots”

“Cosmic Cycles: The Sun” (https://svs.gsfc.nasa.gov/14313)



Source: NASA

Some “sunspots”

Large 
sunspot group

Small sunspots



• Galileo noticed dark spots on the Sun with his 
early telescope in 1610 – called “sunspots”

• Number of sunspots increases to a maximum 
and then decreases to zero over a roughly 11 
year cycle (“Sunspot cycle” or “solar cycle”)

• Sunspots disappeared from 1645-1715 
(“Maunder Minimum”), but then reappeared

• Sunspot numbers (SSN) are clearly a measure of 
solar activity – but not a direct measurement of 
TSI – just a “solar proxy”

• There are other solar proxies, e.g., Ca(II)+H/K 
emission lines, penumbra/umbra ratios, etc.

Sunspots have been recorded since Galileo
Yearly sunspots (Galileo to present)

Daily sunspots (1975 to the future!)



Source: NASA

Different aspects of solar magnetism during solar rotation

https://www.nasa.gov/feature/goddard/2020/a-new-look-at-sunspots-is-helping-nasa-scientists-understand-major-flares-and-life-around/

https://www.nasa.gov/feature/goddard/2020/a-new-look-at-sunspots-is-helping-nasa-scientists-understand-major-flares-and-life-around/


• Direct measurements of Total 
Solar Irradiance (TSI) above 
the Earth’s atmosphere only
began in 1978

• Each satellite only lasts 10-15 
years. And implies a different 
average TSI!

• All capture the up/down 
roughly 11 year sunspot cycle.

• But, each shows different 
trends between cycles.

The satellite era TSI problem!



At Midnight



ACRIM-calibrated
5 solar proxies used

Using satellite TSI composites to calibrate solar proxies:
Three examples of very different TSI estimates

RMIB-calibrated
1 solar proxy used (SSN)

PMOD-calibrated
2-3 solar proxies used 



• We compiled 27 different TSI estimates and updated them all to cover period 1850-2018
• 8 ACRIM, 15 PMOD, 1 “Community” composite and 3 “SSN-based” estimates
• IPCC AR5 considered 4 of these: K2007, S2009, V2011 and W2005 (AR4 2007: 6 TSI)
• IPCC AR6 only considered 1 of them: M2017 (the average of C2016 and K2007)

Which of the 27 estimates is correct?
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• We compiled 27 different TSI estimates and updated them all to cover period 1850-2018
• 8 ACRIM, 15 PMOD, 1 “Community” composite and 3 “SSN-based” estimates
• IPCC AR5 considered 4 of these: K2007, S2009, V2011 and W2005
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8 ACRIM-calibrated
Available now



September 2023

37 co-authors 
from                 

18 countries    
and                    

188 references



• IPCC AR6 uses both urban and rural data for 
calculating global temperatures

• Their chosen estimate of solar activity was that 
of Matthes and colleagues (2017) (“M2017). 

• IPCC: Solar activity cannot explain any of the 
warming since the mid-20th century

• If we use our rural-only record, we see a more 
cyclical behavior and less overall warming.

• If we use one of the ACRIM-calibrated TSI 
estimates (H1993) it suggests that most of the 
rural temperature changes since the 19th

century have been natural

S2023: Urban & rural vs. Rural-only and Two TSI series



October 2023



C2023: Five temperature 
estimates and 27 TSI series

• If we look at the fits themselves, we find 
that the best-fitting ACRIM-calibrated TSI 
records capture the warming and cooling 
periods surprisingly well

• In contrast, the “only anthropogenic factors” 
can only really capture the recent warming 
since the 1970s

• We don’t know which of the 27 TSI is most 
accurate – but neither does the IPCC!!!
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• The IPCC insist that urbanization bias is less than 10% of the warming and therefore doesn’t 
need to be accounted for – They are wrong on this!

• The IPCC insist that they have already resolved the best solar activity (“TSI”) records, for their 
latest 6th Assessment Report (2021), they only considered one estimate. But, we have found 27. 
They are wrong on TSI too!

• When we consider the non-urbanized temperature data, we can explain almost all the 
observed warming and cooling periods since 1850 in terms of changes in the Sun: whether 
looking at rural temperatures, ocean temperatures or temperature proxies (tree-rings and 
glaciers).

• The scientific community is not yet able to establish if the global warming since 1850 is:            
a) “mostly natural”,  b) “both natural and human-caused” or c) “mostly human-caused”.

• The USGCRP reports are likely to have violated DQA or IQA as the thermometer and solar 
activity data they used from NOAA and NASA are of similar quality if not the same as IPCC 
reports.

Conclusions



• The USGCRP reports are shown to have violated DQA or IQA for the 
thermometer and solar activity data they used based on NOAA and NASA.

• Various anti-scientific and pseudo-science ideas and notions have infected 
the US governmental environmental rule makings.

• Decision making processes at US EPA and other agencies are not scientific 
nor objective.

• Most of the written laws are merely paying lip services as the law making 
steps are not transparent nor permit any dissent or alternative scientific 
voices or opinions.

Conclusions
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