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LThe UN s Intergovernmental PaneI on Cllmate Change (IPCC) concluded in. |ts Iatest
"-report (6th Assessment Report, AR6 2021) that: - 4 ‘

e Claim 1: Global Iand surface temperatures have mcreased by 1 6 & (2 9 F) since the
20 Kaf of the. 19th century (1850 1900). This is what they mean by “global warmlng .

'i° Clalm 2 Contamlnatlon of this global warmlng estlmate by urbanlzatlon JE
" is under 10%. (I\/Iore on this later!) i .

. CIalm 3: AII the global warmlng estlmates are. almost |dent|caI and beyond dlspute |
e Clalm 4; Human act|V|ty (chiefly carbon d|0X|de CO emissions) is to blame.

] Clalm-S Natural factors cannot explaln this warmlng The two natural climate dnvers

 the IPCC considered are “solar forcmg and “volcanic forcing”. Both of these facto.rs
are unable to explain any. warmlng smce 19505 | |

»



The IPCC S ba5|s for saylng global warmlng
s “mostly human caused” -

Changes in global surface temperature reIatlve to 1850-1900

(b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850-2020)

°C
210

observed

’ simulated
human &
natural

Figure SPM.1 | History of global temperature change and causes of recent warming

Panel (b) Changes in global surface temperature over the past 170 years (black line) relative to 1850-1900 and annually averaged, compared to
Coupled Model Intercomparison Project Phase 6 (CMIP6) climate model simulations (see Box SPM.1) of the temperature response to both human and natural
drivers (brown) and to only natural drivers (solar and volcanic activity, green). Solid coloured lines show the multi-model average, and coloured shades show the
very likely range of simulations. (See Figure SPM.2 for the assessed contributions to warming).

The"” : observed” Ime is IPCC S estlmate |

"iof global temperatures since 1850- 1900 -

* .'.""Whén'thei Co'mp'u?ter models used by the IPCC
- (“CMIP6”) try to simulate the “observed”

record with “natural only factors”, i.e., solar

-;jand volcanic, they fail mlserably SiEie the

green line.

But, when they add in “human forcingsf’, they

. geta reasonable match — see the

| From this, they conclude that global warmmg'

is human-caused!



Outllne of th|s talk (A Iot to cover m 20 m n!!!)

."",Hlstory and the evolutlon of the global Iand temperature records

.4 The urban heat |sIand problem and other non cllmatlc biases .

: ;What happens if WEJUSt use ruraI stations?. o o

i ',’;"Statlstlcal homogenlzatlon of the temperature data asa ~pdssi‘bl‘e solution?
V'Problems W|th current ”homogenlzatlon attempts o ' .

. Are the IPCC’s “solar foreing” estimates correct?

: V—-Can the Sun epraln the global warmlng of rural statlons?

. ,"_"Fdr:the:iszlide's see www.ceres-science.com/post/ICCC15



http://www.ceres-science.com/post/ICCC15

Hlstery of gIObaI Iand temperature estlmates
Stage 1 (18705-19205) Cllmate CHANG ES! [

. ,Koppen (1873); Bruckner(1889) Clough (1920) - . f | :'{_ 7— 7 - s
o -Researchers stressed = cllmate IS NOT - [ 74 0 0 0
constant global temperatures r|se and faII - N PN 1
- overthe YEAPS s vadit BN N 'Hij‘jl T D O I
oy ‘.-Speculated that Changes |n solar act|v|ty were S . W W b S0 sope v 150 B

-most ||ke|y explanat|on L B 3 Brtjckner?(1889')_taltulated 5 year average global
L it ' . o »temp’eratures from 1786-90 to 1866-70. NOT
o constant but up and down

N

e

Average of current global land temperature series
1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022; |
3) NOAA, 1880-2022; 4) NASA, 1880-2022;

‘O>

e These estimates all use urban and rural stations
e These estimates all use automated homogenization

|
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Temperature relative B
to 1850-1900 average (°C) . - -
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Stage 2 (19305-19405) = GIobaI Warmmglh

cher (1933) noted that temperatures had
5 _been increasing world-wide for decades .
* Callendar (1938) also noted the samie; - |
but blamed-it.on his theory that | mcreasmg
-:'fCO ‘emissions were causmg human caused
~ global warming e
.+ Callendar (1961) updated h|s analysrs

o but m05t|yju5t up to 19405 & felt hIS theory g _CaIIendar (1938) caIcuIated both 10 year movmg
x ‘-St||| heId | | ‘ ~ departures from mean (top plots) and annual

- (bottom) from 1880-1935. Noted long- term
= 'warmlng Blamed CO, -

Fic. 4.—Temperature variations of the zones and of the earth. Ten-year moving
departures from the mean, 1901.1930, °C.

N

S

Average of current global land temperature series
1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;

3) NOAA, 1880-2022; 4) NASA, 1880-2022; |

.O.

e These estimates all use urban and rural stations
e These estimates all use automated homogenization

|
—

Temperature relative
to 1850-1900 average (°C) .
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Stage 3 (19405-19705) — Global Cooling! o e

0.2
N

ORTHERN HEMI|SPHERE
5-YEAR RUNNING MEAN

. Klncer (1946) noted that the’ warmlng had

'stopped and was reversmg '
s Mitchell (1961) Budyko (1969) Schnelder &'

-0.1

- Mass (1975) Kukla et al.(1977); Yamamoto e t
“ & Hoshiai (1980) etc. found global coollng e .
¢ Some said human- caused cooling from air - * . w0 90 O 120 WO 10 B0 1960 1970

aee . o e Fig. 4 Five-year running mean of the northern
- ".'vaIIUtlon e g RaSOO| & Schnelder (1971) e o2 e hemisphere mean temperature deviation
'+ Others believed CO,-caused global warming RN AR b

" Awould kICk in Iater e g Broecker (1975) - = Of #he /estimate ok,

57 . ‘.‘,Yamamoto & Hoshiai (1980) NH- only as SH data

was too I|m|ted

e

Average of current global land temperature series
1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;

3) NOAA, 1880-2022; 4) NASA, 1880-2022; |

.O.

e These estimates all use urban and rural stations
e These estimates all use automated homogenization

|
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Temperature relative ,
to 1850-1900 average (°C) . -
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Stage 3 (19405-19705) — Global Cooling! o e

0.2
N

ORTHERN HEMI|SPHERE
5-YEAR RUNNING MEAN

. Klncer (1946) noted that the’ warmlng had

'stopped and was reversmg '
s Mitchell (1961) Budyko (1969) Schnelder &'

-0.1

- Mass (1975) Kukla et al. (1977) Yamamoto e t
“ & Hoshiai (1980) etc. found gIobaI coollng e .
¢ Some said human- caused cooling from air - * . 90 0 910 150 W0 190 %0 IS0 197

L R Fig. 4 Five-year running mean of the northern
- “.'vaIIUtlon e g RaSOO| & SchnEIder (1971) e o2 e hemisphere mean temperature deviation
'+ Others believed CO,-caused global warming =~ vt gy onioaties P

; Awould kICk in Iater e g Broecker (1975) o e Of 'the iesHiaLe exton,

53 ¢ - L Yimamoete & Heochiai (100 \E only as

SH data was too limited

S

Average of current global land temperature series
1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;

3) NOAA, 1880-2022; 4) NASA, 1880-2022; |

.O.

e These estimates all use urban and rural stations
e These estimates all use automated homogenization

|
=

N
L Note: Current estimates have flattened

Temperature relative ,
to 1850-1900 average (°C) . -

-2 ; ' . . :
1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 1940s-70s cooling! More on this later



Stage 4 (19805) - Global warmmg'

*"In the 19805 warmlng returned. Three
'groups deveIOped regular updates:

e CRU (UK e.g, Jones etal. 19860 = -
. ;NASA (USA e. g Hansen & Lebedeff 1987)
‘s Russian group foIIowmg Budyko 3 work (e g 5
' Vinnikov et al. 1990) - e
-+ 1n1988, NASA GIS$S presented the|r fmdlngs
s ol US Senate testlmony and bIamed the

o -warmmg oh “the greenhouse effect |

(\®)

fat el

June 1988 NASA GISS’ D|rector Dr. James Hansen .

 testifies for US Senate that “/t is time to stop '
waffling so much and say that the evidence is

" pretty strong that the greenhouse effect is here.”

I,
—

Temperature relative _
to 1850-1900 average (°C) . -

9 . . |
1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980

Average of current global land temperature series
1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;

3) NOAA, 1880-2022; 4) NASA, 1880-2022; |
e These estimates all use urban and rural stations
e These estimates all use automated homogenization




Sta e 4 19805 - Iobal warmln 1
ged| ) G B e | f?fl)e’\ ewllork @ imes
e I the 19805 warmlng returned Three e A T M—
i gr OupS develo p e d re gUIar Up dates L ' A " 20 Global Warmmg Has Begun, Expert Tells Senate mDAr;'":';i:g:l;W'whl

there was no '‘magic number” that
Sharp Cut m Burn,ng Of showed when the greenhouse effect

g i 4 : 5 ] i F was actually starting to cause changes
/- ¢ ¢ R : in climate and weather. But he added, |.
. C R U ( U K e g J O n e S et a I 1 9 8 6 ) : & ! oesil Facls In Urged to ““It is time to stop waffling so much and
: L] 2 . 2 1 ¢ ¥ 1 s say that the evidence is pretty strong
’ VG i ' 5y Battle Sl"ﬁ m Cl'mate that the greenhouse effect is here."”
e NASA (USA €. g Hansen & LEbEdEff 1987)
s °) 5 %
: > A 2 2 has been warmer in the first five |turiestocome.
oo ; months of (his year than in any com- Dr. Hansen, director of NASA's Insti-
: . 5 parable period since measurements [tute for Space Studies in Manhattan,
3 g u S S I a n g ro u p O OW I n g u y O S WO r e g : g . 4 v . 0 began 130 years ago, and th: higher |testifed before the Senate Energy and . -

are correct, then humans, by burning
of fossil fuels and other activities, have

altered the global climate in a manner

By PHILIP SHABECOFF
Special 1o The New York Timos.
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WASHINGTON, June 23 — The earth [that will affect life on earth for cen-

If Dr. Hansen and other scientists ||
temperatures can now be attributed to | Natural Resources Committee.
-, a long-expected global warming trend
linked to pollution, a space agency Some Dispute Link

’ : ReaaE : .. scientist reported today. . incs
P | § X SRy e 5 3 2 Until nm: scientistsyhave O He and other scientists testifying be-
I l I l l I OV e a o : e . Sz tious about attributing rising global | 107 the Senate panel today said that
e 0 i : “ 575 + temperatures of recent years to the projections of the climate change that

2 x is now apparently occurring mean that
;| predicted global warming caused by | e southeastern and Midwestern sec-

ey 3 _ SR AT R ?l?éh'{(arréfni:o‘uhseeaellr[reziepgﬁ :(or:;’:;"grs tions of the United States will be sub-

* n'1988, NASA G 1SS presentec their findings =~ RChEumaseeRalEs s E .
. s S SR o iv-4- 0 ~ o i % emperatures an rought in the next

2 4 = 5 A 4 = - gh the fi R na(\:xucs anc} SP":CQ Ad".‘::"ﬂ{;':ofz wk; decade and beyond. But they cautioned
St A s 4 a Congressional committee that It Was | ypa¢ it was not possible to attribute a

99 percent certain that the warming | choific heat wave to the greenhouse

: US Senate testimony and blamed the [ e
o »Warmlng on “the greenhouse effect

A‘fte.-f‘D'r.'H'a nsen’s 1988 Senate testimony, |
- the'world panicked and the IPCC was formed.

(\®)
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L ﬂ . ik Ml KT . Average of current global land temperature series
M A R AMAV Y r;/\k r L 1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;
r ‘... i ,', ¥ ._L, Wt — : ' 3) NOAA, 1880-2022; 4) NASA, 1880-2022;

w : e e These estimates all use urban and rural stations

‘O>

e These estimates all use automated homogenization
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Temperature relative
to 1850-1900 average (°C)
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Stage 5 (1 = 2 |
ge5( 9905 2009) 'War agalnst the R U o ‘
CIlmate SkEDtICSI o ; By e el ol e Earth’s Future &

'~ Narratives were created to stop cllmate skeptlcs from' o e
interfering with UN goals by claiming: -
B i .Urbanlzatlon bias is not a problem i
2 Raw data is unrellable Data must be DRRRRRERN | oo v oo \Wosoave
-,'-"’homogemzed” = 0 e -
: f’.',;f‘3”‘._'j_,'There was no ”hlatus in gIobaI warmlng

1990 2000 2010

e ‘Stage "511..ér'f1'd'e'd'ih Nolvver'n'ber_', 2009, With,'”'Climategvate’:’.' |

N

Figure 3. NOAA global mean temperature anomalies after 1970 for the four
seasons: DJF, MAM, JJA, and SON.

~~~ Note: Current estimates ”fiXed”
the hiatus! More on this later

.O.

Average of current global land temperature series
1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;

3) NOAA, 1880-2022; 4) NASA, 1880-2022;

|
—

P , e These estimates all use urban and rural stations
op) ' : ' e These estimates all use automated homogenization

1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

Temperature relative ,
to 1850-1900 average (°C) . .




Stage 6 (pOSt CllmatEGatE) e ; .. .' : v' -_“' : [ | 1.0 = HASA G U ko Spsen Shitiss |

”Saence is Settled on global warmmg_

2010 Berkeley Earth decided quantlty is better
?than quallty Complled dataset of >30, OOO records

2011 CRU flnaIIy made thelr data publlc turned y an W
oM there was no speC|aI sauce” vs; GHCN - -~ * ‘ Temperature Anomaly (°C)
' 2018: GHCN upgraded from version 3 (7, 200 % ommen Saseline TR

Temperature relative

" *unrellable & Urbanlzatlon JENIN not a problem M

__ f_',statlons) to ver5|on4(20 OOO statlons) w80 10 0 10 1o w0 o0 z00f

: Figure 1. Comparison of six analyses of the annual global surface temperature anomaly through 2018.
. P re S e nt AI I g rO U pS | n S | St U n h O m Oge n |Ze d d a ta |S NASA = National Aeronautics and Space Administration; NOAA = National Oceanic and Atmospheric

@ Administration.

Lenssen, Hansen et al. (2019)

N
*

:; ‘ 1 ' : e /W)\::/
© % I MANVNE
5 o Ly Y ¥S

. ! |
= v . Average of current global land temperature series
9." | L 1) Berkeley Earth, 1750-2022; 2) CRU, 1856-2022;
S - | 'Y 3) NOAA, 1880-2022; 4) NASA, 1880-2022;
0 e These estimates all use urban and rural stations
‘; 9 e These estimates all use automated homogenization

1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020



How reI|abIe are the raw statlon records?

‘{"’.Unfortunately, most station records are pIagued by non- cllmatlc biases”.
 Weather statlons are typ|caIIy set up. to observe the current weather cond|t|ons g
| ,__'Thelr records are usuaIIy not set up to study Iong term muIt| decadal temperature changes. -

;'I\/Iany blases Iead to one off abrupt step changes th'at have no'th'in'g'to do with'climate
‘ f.’change The term step means that the average temperatures W|II increase or decrease by
il '~'some f|xed value after the change ' e

.'»'Othe-r bias’es'are s'ubtler trend blases thatf-slowly become larger over the year_s.

Examples of non cllmatlc step blases . ,' D Examples of non- cllmatlc ‘trend biases”
b ;Changes in mstrumentatlon e e Urbanization of area— almost always a warmlng blas
s °__._"'-=Changes in thermometer shelter i » Other changes in land use, e.g., , Crops, reforestatlon -~
[-# Station‘moves = ‘o . often cooling biases |
~» Changesin observatlon methods » Changes in local microclimate — often a warming bias:
‘¢ Cutting down of nearby trees and/or shrubs . 1. Construction of buildings within 100 m pe

. 2. Concrete, asphalt, etc. ,_
3. Growth of trees, shrubs, etc. (often




Step blases E g., Changes in thermometer screen

I\/Ionastery Kremsmunster Austrla o

(:‘Iimm Chang (’()] ) ]()1 —11 -67

SR | )1 10.1007/s10584-009-9649-4

B The early instrumental warm-bias: a solution for long [EE '

B central European temperature series 1760-2007

‘ 'A gl Reinhard Bohm - Philip D. Jones - Johann Hiebl -
e D avid Frank - Michele Brunetti - Maurizio Maugeri

e (Photos 21 March 2007, R. Bohm)

| HIStOI‘IC S|te (1767 now)
(Indoors manualobservatlons
6.9 m above ground)

| Modern S|te (19805 now)
s (Stevenson Screen, automatic thermometer,
2.2 mrabove ground)

ERRRRE




The Change |n recording site'for Kremsmunster (rural)

RURAL: Kremsmiinster, Austria (48.05°N, 14.13°E)

S 4
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B 1900 1920 1940 1960 1980 2000
«+-e- 1900-1913 <+ 1915-1934 -+ 1936-1976
- L : +-1978-1980 2003-2010 D :
Hrstorlc S|te (1767 now) e Modern S|te (19805 now)

(Indoors manualobservatlons < - (Stevenson Screen, automatic thermometer
69maboveground) Lo . L 2.2 mrabove ground)




The change in recordlng site for Kremsmunster

g RURAL: Kremsmiinster, Austria (48.05°N, 14.13°E)
o 4
28 3
S5 9
c o 1
29 0
€2 1
2 g -2
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3 4
1940 1960 1980 2000
++o41900-1913 ««:1915-1934 -0+ 1936-1976
- L : - 1978-1980 2003-2010 ’ ,
HIStOI‘IC S|te (1767 now) oo . Modern S|te (19805 now)

(Indoors manualobservat ons,’ < - (Stevenson Screen, automatic thermometer
69mabovegrounu) L .,j 2.2 nrabove ground)




The change in recordlng Site for Kremsmunster

g RURAL: Kremsmiinster, Austria (48.05°N, 14.13°E)
o 4
®& 3
S5 9
c o 1
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3 4
1900 1920 1940 1960 1980 2000
.- 1900-1913 - 1915-1934 .- 1936-1976
: il : +- 1978-1980 2003-2010 . ,
HIStOI‘IC S|te (1767 now) oo Modern snte (19805 now)

(Indoors manualobservatlons < - (Stevenson Screen, automatic thermometer
69maboveground) Lo . L 2.2 mrabove ground)




The Urban Heat IsIand (UHI) problem

i Schematlc ShOWIng the UHI proflle Of a tvplcal L. C|t|es are warmer than surroundlng country5|de .
' modern c1ty W|th a populatlon of about 1 m|II|on o s - . , | '
QR o Hesr sLaNo oL o | e Watch the thermometer in your car next time
j you enter or Ieave a city!
o .'The magnitude of this ibanbt island”
increases the more urbanized the area becomes’
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| . : But,"i'n'182()s, Luke Howard had a'Iready .
aml ¥ X observed the phenomenon for London

Source Heat Island Group, Lawrence Berke/ey National

Labomtory 2019 ~*» This is “climate change”. Human-caused climate
- change. But, local climate change. And nothing

‘to do with greenhouse gases! .



The Urban Heat Island (UHI) problem

UHI heat map for Parls France
(summer 2003)

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

UHI heat map for Smgapore
| (2016) |

103°35'E 103°40'E 103°45'E 103°50'E 103°55'E 104°E 104°5'E

UHI Intensity (°C)

-

8 16 24 32 4 48

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



The Urban Heat IsIand (UHI) problem

| ' .; In 2014 Drs Ronan and Mlchael ConnoIIy carrled out an |nvest|gat|on of the UHI
S ',;jproblem for the U.s. and the rest of worId |n a serles of three worklng papers '
e 1"pubI|shed on the|r www opr| net web5|te ' "

| ° ,'They d|v1ded the 1200 contlguous U S. statlons in ver5|on 3 of the GHCN dataset
‘ ! '(more Iater) accordlng to how urbanlzed they were accordlng to (a) nlght brlghtness
' f"f,_,and (b) assouated populatlon snze | |

U S Network (Intermedlate) ]



http://www.oprj.net/

Annual temperature (°C)
relative to 1961-1990 mean

Annual temperature (°C)
relative to 1961-1990 mean

Difference (°C)

The Urban Heat IsIand (UHI) problem

| U. SNetwork (Partlally adjusted) '

" Urban subset

'+ The graph on the left shows the gridded mean

*“_',temperature trends of the most urban (top) and
‘most rural (mlddle) statlons for the entlre o
contlguous U S -

. v~
' 1‘1‘" 1 ¥ 1 b
. ','.\"\41'1

+ The o had also been corrected for .
- documented changes in observation time.

1890 1910 1930 1950 1970 1990 2010

0.5°C/century

Slope = 0.52°C/century
":.0.80—

1890 1910 1930 1950 1970 1990 2010



A rare Iong, ruraI record VaIent|a Observatory, IreIand

1867 1892 Located on VaIent|a IsIand

' 18922001 Lo,cated n'ear' ‘ocea_n

g == || 7 2001 present Current Iocatlon
- ||| e d Automatlc weather station since 2012

; P o) 157/514

| iStatlon hlstorv metadata (key changes)

~» 1892. Station move. Valentia Island to the ma|nland

. 1937. Change in government. Republic of Ireland formed.

o But staff.and observations remained the same. '

= .. 2001. Station move 350 m inland ("'20 m hlgher)

¢ 2012. Instrumentation change Manual weather statlon_ ‘
to automatlc

g
S g S S S . \ T ]
’ 2 g < < g - £
I oh < & S
; it o » s

- =y ‘% -1 v.‘ oY | y

MORE VIDEOS L 23 N )
§ 3 2 AN
P ) 232/514 ( P = Lo You ‘



Correctlng the raw Valentia'* Observatory record "

Earth-Science Reviews 150 (2015) 409-452

Re-evaluating the role of solar variability on Northern Hemisphere
temperature trends since the 19th century

Willie Soon **, Ronan Connolly *, Michael Connolly "

? Harvard-Smithsonian Center for Astrophysics, Cambridge, MA 02138, USA
b Independent research scientists, Dublin, Ireland

" . T | Soon et aI 2015 Correctlons for non- cllmatlc blases

Iy B - 1892 Station-move. Valentia Island to the mainland. '

" Possible bias, but unclear what magnltude or S|gn No
'adjustments applled

-
o

-
o

relative to 1961-1990 (°C)
o
o

20 ! ! L
1860 1880 1900 1920 1940 1960 1980 2000

| -~ »1937. Change in g-ove'rnme‘nt Republic of Ireland formed.
B m ~ Butstaff and observations remained the same. No .
- adjustments necessary

Temperature anomaly

Adjustments (c) &
o -
o
______J s

1
-

.0
1860 1980 2000

'+ 2001. Station move. 350 m. Parallel measurements reveal

38 | T n the new location was 0.3 °C colder +0.3 °C adjustment

g 1.0 : 3 TAR

g8 . applled

25 [ . .
e I ” , P o .

5820 i ! P * 2012. Instrumentation change. Parallel measurements show

1860 1880 1900 1920 1940 1960 1980 2000

- bias was less than 0.1 °C. No adjustments necessary




How we constructed ruraI IreIand” tem erature

| 3.3. Rural Ireland
Soon et aI 2015 Connolly et aI., 2021 - rural Ireland"

[Ry
N

1. Valentia Observatory

Mean annual
temperature (°C)

_ In version 3 of the GHCN dataset (more on thls Iater) 5 of the 13

J Ir|sh statlons remain ruraI

fis i ; S ; ; 1860 1880 1900 1920 1940 1960 1980 2000

e .Recently, a Iot of early measurements from Irish statlons (|nclud|ng . i
e rural statlons) have been dlgltized (see Mateus et aI 2020) £ 11

L " At the t|me VaIent|a Observatory was the onIy one Ir|sh rural record - ‘ , 1940 1960 1380 2000
in the dataset covering the period pre-1950. But; as can be seen : ‘ 3 Majn He
' the trends of aII flve were similar during overlap
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, : ,‘ 5§ | S O ‘ T | ‘ - . 1 Valentia Observatory 1940 1960 1980 2000
s, Therefore, we could as a start, est-|mate f‘Ru ral Ireland”. S ‘ 4. Birr
e e . : : : , : 3 Malin Head of
‘ e ’ e : /- S Sl : ' X 4 Birr T
i 5 Clones ’
* . Iy our papers we caIIed on others to expand our analysis to cover rest
of Europe. Until’ recently, our.cries have been ignored! However, 40 Hpaeh 450 9D

some of our colleagues in O’Neill et al., 2022 are working with us ... > Cloes
Watch this space! .

1940 1960 1980 2000



-Soon et al. 2015; Conno//y et al. 2021 ="
Rural Northern Hemlsphere time ser|es 4 reglons

2 (a) Rural Ireland (b) Rural Unlted States
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1840 1860 1880 1900 1920 1940 1960 1980 2000 ; 1840 1860 1880 1900 1920 1940 1960 1980 2000

- ¢ UShas a Iot of rural data — only used fully

o All five rural IreIand statlons after applymg
' ruraI stations ( 25% of records)

the correctlons for Valentia Observatory

'_.° A srr\a'll geographlc'area But, a i careful Used version corrected by NOAA for changes

~ work to correct for non- cllmatlc blases o '_”.T'me of Observat|on's

* Applied empirical correction to accouht for
siting biases based on Watts et al.’s
Surfacestations project (2011 version)

* We called for similar work for the rest of
Europe. This is ongoing work.



-Soon et al. 2015; Conno//y et al. 2021 -
Rural Northern Hemlsphere tlme serles 4 reglons

2 (C)RuraIChlna 8  ° (d)Rural Arctic
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AII ruraI statlons north of 60° N

-+ China has some rural data for 1950-
,p,.r_'e'fSe.nt; _b-ut.véry» Iim,ited preé.,l\/l.ao ' s : . o
e e B F . Probably our weakest region. Despite months

of research and attempted collaboration with

, ‘Arctic researchers, nobody at the time (2015-

~2019) seemed to have relevant station history
‘metadata. »

. WhEnever not enough rural data
used the Ionger urban records, but
applled adjustments to match the
rural records during overlap period

* So, we simply excluded any urban stations
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(a) Northern Hemjsphere_ th egions (rural stations only)
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5 (b) Northern Hemisphere, the 4 regions (all stations: urban & rural)
1841-2018 trend ¥ +0.94°C century '§r°=0.64
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Rural | &
Ireland

—_—

Annual temperature
relative to 1901-2000 (°C)
o

P Adding urban data doubles “global warming” trend
1800 1850 1900 1950 2000




How does our “rural Northern Hemlsphere
~.compare to the standard estimates -
usmg both urban and ruraI (homogenlzed) data?

(a) Observed temperatures (ru:/()a::i::ar*;'.setal:d::here Iand o temperatures . i O n Iy e n O u g h rU ra | d ata fO r N H e m I S p h e re :
27 homogenized L | .
1 4

0 WMWM
S

-2

Linear trend = 0.89°C/century

2 (c) Observed temperatures (rural stations only)

( C, relative to 1901-2000)
(°C, relative to 1901-2000)

Average temperature
Average temperature

- '(_f)}n.l_yd'“.l(})é15%j ‘bf.the total data

Linear trend = 0.55°C/century

1850 1900 1950 2000 1900 1950 2000

‘ 5000 (b) Number of stations used (rural and urban) ~ (d) Number of stations used (rural only) @ SO’ no | S I e r j— eS p eC I a I Iy fo r e a rly yea rS ! ;
04000‘ o = ; : '
o 3000 ‘
w 2000 ‘

o 1000
0 -

Total station count

L "St'iII shows ‘elobal warmlng but this .
time, it’s more cyclical — coollng, warmlng,'
coollng, warming, etc.

For more detalls see: ' - - T | , :
« R.Connolly,'W. Soon, M. Connolly et aI (2021) "How much has the Sun lnf/uenced o ”Linear trend" IS Only 62% Of the standard

Northern Hemisphere temperature trends? An ongoing debate". Researcth in’Astronomy

: . . . N .
and Astrophysics, 21, 131. .. estimates. Implies urbanization bias ~38%
W. Soon, R. Connolly and M. Connolly (2015). "Re-evaluating the role of solar : e R

variability on Northern Henffisphere temperature trends since the 19th century". Earth- Of the Wad rmlng (nOt IPCC’S "u nder 10%” !)

Science Reviews. Vol. 150, p409-452.



Can we replicate the estimates of - .
| the other groups? Yes we can!

Northern Hemisphere land surface temperatures

2 -
Observed temperatures

[ (using rural and urban stations)
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Climate Research Unit (CRUTEM4)
—Cowtan & Way (HadCRU land mask)
—China Meteorological Administration (C-LSAT 1.3)
——Berkeley Earth
NASA Goddard Institute for Space Studies (GISTEMP)
NOAA National Centers for Environmental Information
—Used in this study (Connolly et al. 2021)




lut what about the oceans? And temperature
prOX|es? Don t they agree W|th the IPCC?

Let s compare our two competlng ,
estlmates of Northern Hemlsphere Iand
temperatures to other estlmatesI '

(a) Using rural stations only Land Surface Temperature

Annual temperature
. relati\{e to 1901-2000 (°C)

(b) Using urban and rural stations Land Surface Temperature
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lut what about the oceans? And temperature
prOX|es? Don t they agree with the IPCC?

(c) Sea Surface Temperature estimates Ocean Surface Temperature

6‘2
Let s compare our two competlng | *‘é
estlmates of Northern Hemlsphere Iand §j§j
temperatures to other estlmatesI ' <-

(a) Using rural stations only Land Surface Temperature
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(b) Using urban and rural stations Land Surface Temperature

Annual temperature
. relative to 1901-2000 (°C)
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lut what about the oceans? And temperature
prOX|es? Don t they agree with the IPCC?

(c) Sea Surface Temperature estimates Ocean Surface Temperature

-

Let s compare our two competmg 4
estlmates of Northern Hemlsphere Iand
temperatures to other estlmatesI o

1
-

Annual temperature
relative to 1901-2000 (°C)

(a) Using rural stations only Land Surface Temperature

N

Land Surface Temperature

Annual temperature
relative to 1901-2000 (°C)

Annual temperature
relative to 1901-2000 (°C)

(b) Using urban and rural stations Land Surface Temperature

—_

Annual temperature
relative to 1901-2000 (°C)



lut what about the oceans? And temperature
prOX|es? Don’ t they agree with the |[PCC?

Let s compare our two competlng

estlmates of Northern Hemlsphere Iand

temperatures to other estlmatesI

»

(a) Using rural stations only Land Surface Temperature
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(b) Using urban and rural stations Land Surface Temperature

Annual temperature
relative to 1901-2000 (°C)

e

(c) Sea Surface Temperature estimates Ocean Surface Temperature
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Annual temperature
relative to 1901-2000 (°C)

1
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(d) Tree ring-based proxies Land Surface Temperature

Annual temperature
relative to 1901-2000 (°C)

(e) Derived from glacier-length records Land Surface Temperature

-2000 (°C)
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Ongomg work Update our analy5|s
‘ usmg version4

. ;GHCN ver5|on 3 was dlscontmued |n Iate 2019 Therefore our ruraI only estlmate onIy has
o ;complete data up to. 2018 L e - - |

b ‘_Als.Of,'_ fve rsi,o.,n 4 n O,W‘ '.ha Js_' mére'.St?t‘i';(;):h,’-da'ta‘ ‘
: VA"'v‘waev‘e'r ””' iké 'VéfSi‘On 8, 'th‘.é 'daté‘Sfe't;does'n’t‘,v,et Provi.die any urban/ rural ratings

"Nelther ver5|on 13 nor verS|on 4 prowded any statlon hlstory metadata for properly correctmg
,for non cllmatlc blases | '




Ongomg work Update our anaIyS|s
‘ usmg version4

. ;GHCN ver5|on 3 was dlscontmued |n Iate 2019 Therefore our ruraI only estlmate onIy has
o ;complete data up to. 2018 L e - - |

4 ‘-Al_so.',‘_ ve rs|_o__n ”_4' n ow -.ha & mQr—e'.Stat‘i’éh}'da'ta‘ 7
- ~'_';|'4|o\'/'\:'/ef,v‘eir,/u:rtli,ke-yersion 3, .t,hv.e“ A ta'."sjevt;dOeS'n’t.y_et provi. de .ahy‘ Urban/rural rati_ngs °

. 'Nelther ver5|on 13 nor ver5|on 4 prowded any statlon hlstory metadata for properly correctmg
for non cllmatlc blases |

'Our work on it update so far: | - - ;
1. Peter O’Neill has been developlng urbanlzatlon estlmates for all GHCN version 4 statlons Our
" ratings for the Chinese stations have already been published (Soon et al. 2018)
2. We have been collaborating with European colleagues to compile station histo
for Europe — currently have metadata for 847 European stations (O’ Neill etaI

netadata




What |s GHCN ver5|on 4 I|ke?

swle s W s e L 8 'Lots of statlons after 1957/58 (”Internatlonal
Stations in Global HitoriaICIimoIgetworkdataset. vrsion4(201) o Geophy5|ca| Year”) Before then data 2 ;

‘ : e) 1900
, 20000 (a) All available stations @

fcoverage IS much more I|m|ted
i i A g ‘.;"_°~-'CrUC|aIIy, most records began durlng the

°

S 60% e 4 .
) _ s
: * o 19405 70s Iobal coolm
§ = - | .
;320% - - - - r
< 0% - - - - - .
1880 1900 1920 1940 1960 1980 2000 Z

§ 100% (c) Rest of Northern Hemisphere

] N —" : : oy Un_like version 3, urban ratings for the

& O e o o o ow e o (R / .jversi'on4stations have not yet been

A A Pl published (We are working on this!)

§ 20%
o

8 e e
S o%
1880 1900 1920 1940 1960 1980 2000

*  >80% of stations are Northern Hemisphere. -
~ - Nearly half the version 4 stations are in U.S.
| | .
~+ In 1900, almost no Southern Hemisphere
coverage except Australia and a few cities



“To homogemze or not to homogenlze
Effects on GHCN ver5|on 3 and 4 trends

Global temperatures usmg aII GHCN v3.

‘statlons (urban & rural) without homogemzatlon Sy

Adapted from Menne et al. 2018 Fig. 4

Anomaly (°C) wrt 1961-1990

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year

pattern is still very clear

- Before homogenization, the global
L temperature curve |s very similar to
L those used up: unt|I the late 19905

Doesn’t make any attempt to correct
- for urbanization biases OR any other |
non- -climatic biases

Note the warming/cooling/warming

-



“To homogemze or not to homogenlze
Effects on GHCN ver5|on 3 and 4 trends

oot Global temperatures usmg aII GHCN v3. e
‘statlons (urban & ruraI) without homogenlzatlon o

Adapted from Menne et al. 2018 Fig. 4
2016 El Nifio

Anomaly (°C) wrt 1961-1990

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year

pattern is still very clear

- Before homogenization, the global
L temperature curve |s very similar to
L those used up: unt|I the late 19905

Doesn’t make any attempt to correct
- for urbanization biases OR any other |
non- -climatic biases

Note the warming/cooling/warming

-



“To homogemze or not to homogenlze
Effects on GHCN ver5|on 3 and 4 trends

AII GHCN v3 statlons (urban & rural)
’ W|th orW|thout homogenlzatlon 'y

Adapted from Menne et al. 2018 Fig. 4 / Net effects of homogenlzatlon are:
ol 1 " To mcreasmgly cool temperatures
- from mid-1970s backwards in time.
F 2 1To a lesser extent, increasingly
. -warm recent decades. -
3. To “flatten out” the 19405 19705 ‘
cooling period.

—2—. v3 - Unadjusted

Anomaly (°C) wrt 1961-1990

—— \3 —- Adjusted

. This makes the time series look much
more continuous and dramatic. The IPCC
team were probably delighted!

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year



“To homogemze or not to homogenlze
Effects on GHCN ver5|on 3 and 4 trends

Changmg from v3 to v4 of the GHCN
| : 1) W|thout homogenlzatlon '

Adapted from Menne et al. 2018 Fig. 4 "
7

Anomaly (°C) wrt 1961-1990

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year

ffVersnon 3,.conta|ned +7200 stations. i
~1200 of these were in conti_guous U.S.
~». Version 4 contains ~20,000 stations,
" -~40% of these are in contiguous U.S..

48 N’et effects of the new dataset
',’_(unhomogenlzed) ,
1. Slightly cools temperatures from «

1940s backwards in time.
2. Slightly warms recent decades
(largely gets rid of “hiatus”)
3. But, slightly increases the 1940s-
1970s cooling period.



“To homogemze or not to homogenlze
Effects on GHCN versmn 3 and 4 trends

Changmg from v3 to v4 of the GHCN
’ ) after homogenlzatlon |

After homogenlzatlon both datasets
glve aImost |dent|cal results |

Adapted from Menne et al. 2018 Fig. 4 Y

- . " S Sl A

Net effects of new homogenlzed dataset:
A Sllghtly cools temperatures from
- 1910s-1940s. ; |
2 Slightly warms recent decades (gets '
r|d of “hiatus” even'more)

Anomaly (°C) wrt 1961-1990

—— \3 —- Adjusted

—— v4 —- Adjusted : -

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year



“To homogemze or not to homogenlze
Effects on GHCN ver5|on 3 and 4 trends

e ‘,f’}ln general the combmed effects of.
~ ‘increasing the station numbers and
Adapted from Menne et al. 2018 Fig. 4 / .. carrying out statistical homogenlzatlon
Sl - 1. Flatten 1940s-1970s cooling
2. Remove the post-20™ century hlatus .
E 3 Increase the global warming trend

. AII fo_ur p,I-Ot's s_hown, now'

~* But, surprisingly, the increase in station
numbers from version 3 to 4 was not as
important as the homogenization
process.

—2—. v3 - Unadjusted

—— \3 —- Adjusted

Anomaly (°C) wrt 1961-1990

-2 -4 Unadjusted

—— v4 —- Adjusted

. Why does homogenization add
warmmg?

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year



IPCC s preferred approach Use statlstlcal
homogenlzatlon to correct for non cllmatlc blases

i .}‘The ”adJustmg the past approach |s a b|t odd but doesn t affect the trends

: .;'_Seems to do weII W|th computer models tests of the statlstlcal homogemzatlon methods en
i synthetlc temperature records W|th artrfrcral brases added in, e g Venema etal. 2013
Wllllams et aI 2012 | e : ‘ - -

”‘-‘Thefn'.é,t" effeCt seems to be to add warmmg But thrs flts the narrative and is W|dely belleved_
~ to be because it’s working |

Compa‘rmg homo‘g'ehi;zed rural stations to homogenized urban stations seems to suggest that
- there’s'not much difference, e.g., Peterson et al. 1999; Li et al. 2004. |

Since the 1990s, the climate community has insisted that.this “homogenized” ¢ ata EttEF



How well does statistical homogenization work with
. real data €. g., our Valentla Observatory record?

Soon etal.2015: - . NOAA's statistical homogenlzatlon adjustments .
Our emplrlcally based correctlons for i "'«Everv time they- run the program, NOAA |

o non- cllmatlc biases using statlon hlstorles - changes their mind!

50 (a) Valentia Observatory - Unadjusted trends . v 2 .' NOne Of thelr ad]UStmentS matChEd Wlth
I T | B eallty . ~

N o -
o o

o

relative to 1961-1990 (°C)

§ ! o] b, > 1 .
i ¢ I | ! 1 : o
1937 i 12012 | [
1 ] ] :
1 1 1 e

1860 1880 1900 1920 1940 1960 1980 2000

>-Unsmoothed =——Smoothed
0 (b) Adjustment based on station hlstory & parallel measurements
i |_

Temperature anomaly
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1860 1880 1900 1920 1940 1960 1980 2000

(c) After station move adjustment
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i .i"_-correctly, then it should give the same (or at Ieast
W 5|m|Iar) results every tlme the program was run

| _' _".".,But for VaIent|a Observatory at Ieast the
”homogenlzatlon adjustments changed every dayI
T 'f.And didn’t seem to match up Wlth the documented

Problem #1 No con5|stency to the adjustments

4;‘.'|f the statlstlcal homogenlzatlon was actuaIIy work|ng )

) statlon changes

i Had we stumbled on a rare statlon or was this a
-~system|c problem? .

; v'-‘n'We needed' to analy'se a I-arger sampie We met Peter
O’Neill, who had been quietly coIIectlng the data for
more than 10 years -




May 2011: PO'N. began downloading and archiving the dataset (then version 3) from

NOAA's website roughly fortnightly.
March 2012: The download rate was increased to roughly weekly.

March 2014: An automated script was set up to download the dataset daily. However,

NOAA's updates appear to have been only approximately every 24 hours. Therefore,

Peter O’Neill, retired engineer
~ . UCD, Ireland '

on some days, the datasets downloaded were identical to the preceding day. We have =

removed these identical copies from our analysis. Furthermore, on some days, the
download was not carried out due to P.O’N’s computer being offline for maintenance
or travel. Hence, the annual totals for each dataset in Table 2 are less than 365 for
all years.

October 2015: NOAA launched the “beta” version 4. Therefore, PO'N. began down-
loading and archiving both version 3 and 4 daily.

October 2018: NOAA launched the official version 4. For the purposes of this analysis,
we have treated the “beta” and official version 4 datasets as equivalent, but for ref-
erence we have listed the numbers of “beta” datasets downloaded in the right-hand
column of Table 2.

August 2019: NOAA discontinued version 3.

July to August 2021: PO'N. processed the data for each of the stations in this analysis in
several stages over the period from 7 July-20 August 2021. However, he still continues

s Arrrrndaad and archiive Fhe Aakascadk Aatlo ab e Hme af et Fsee




i European Thermometers Project at CERES-science.com

Table 2. Numbers of distinct GHCN datasets downloaded from NOAA’s website for each year.

Version 4 was ori git'lr.'-l]l_‘:r' introduced as a “beta” version in October 2015 until the official version was

released in October 2018. Version 3 was discontinued in August 2019. For this study, we consider all
distinct datasets up to July / August 2021 (some stations were analyzed up to July and others up to

August). This comprises 1877 for version 3 (covering the period 2011-2019) and 1812 for version 4
(covering the period 2015-2021).

Year GHCN Version 3 GHCN Version 4 Version 4 (“Beta”™)

2011 -
2012 : -
2013 c -
2014 -
2015 71
2016
2017
2018
2019
2020
2021

Total distinct datasets
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European Thermometers PrOJect at CERES saence com
| JGMONMRL Siii i e GHCN v4 |

Stations where we have historical metadata (259 for 'EX 847 for v4)



Consistency of NOAA's
adjustments for each station

Consistent
17%

Inconsistent
19%

Very
intermittent
33%

Intermittent
31%

Only 17% of NOAA's

adjustments are applied
consistently

umma of the newstd on NO’s teprature adjutments

Details on the histories of more than 800
weather stations from 24 European
countries were collected to check if the
adjustments corresponded to
documented changes associated with the
weather station. The locations of these
stations are indicated below in red.

— . . el — o

How often do NOAA's adjustments match
to known documented station events?

Match found
19%
Possible
match
14%

——y

No match
67%

Less than 20% of NOAA's
adjustments were clearly

associated with a documented
change to the weather station
observations




- Problem #2: The urban blending problem

Contents lists available at ScienceDirect

Earth-Science Reviews

journa | homepage: www .elsevier.com/ /locate/earscirev

Comparing the current and early 20th century warm periods in China

Willie Wei-Hock Soon?, Ronan Connolly”*, Michael Connolly”, Peter O'Neill°, Jingyun Zheng®,
Qu'msheng, Ge*, Zh'L\'in Hao", Hon;, Yan®

A "'_There IS aIso another suthe but maJor problem W|th current statlstlcal homogenlzatlon
=5 ,”Urban blendlng” (see Soon el aI 2018)

| 1._' 1The magnltude of step biases are caIcuIated from the dlfferences with station nelghbors

2. If the neighbor is more urbanlzed then some of its UHI will'be added to the
- homogenization adjustment ' |

g Iess urbanlzed then the homogenlzatlon adjustment will remove some UHI

4, Net effect: all homogenized records converge towards the average urbanization .

Let’s look at a ‘thoug'ht experiment



‘Imagine a world with no global warming, but some stations have urban warming
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StationA: i

) 1970-2000 linear trend:
Moderately urbanized

+1.49°C per sentiry e ’Station A is moderately
S A4 urbanlzed but has no other non—
cllmatlc blases

9o
()

+1.5°C per century urban
warming, but no other biases




‘Imagine a world with no global warming, but some stations have urban warming

Staion A:
Moderately urbanized

©
o

1970-2000 linear trend: e Station B:

: Rural 1970-2000 linear trend:
+1.49°C per century - B ura

—-2.92°C per century
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Annual temperature (°C)
(o0
o

+1.5°C per century urban
warming, but no other biases

No urban warming,
but a cooling bias in 1985

Statlon B is completely rural, but
has a step change cooling bias
due to a station move in 1985



‘Imagine a world with no global warming, but some stations have urban warming
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_ 1970-2000 linear trend: WL
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change cooling bias due to a station
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‘Imagine a world with no global warming, but some stations have urban warming
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Staion A:
Moderately urbanized

+1.5°C per century urban
warming, but no other biases
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Station C:
Moderately urbanized

+1.5°C per century urban
warming, and a cooling bias in 1985
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Station D:
Heavily urbanized

+3.0°C per century urban
warming, and a cooling bias in 1985
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« Station D is like Station C, but even

more urbanized



':‘What happens when we use Statlon A (moderately urbanlzed) to homogenlze the
‘other three statlons? ' e ’ (o . |

)Step 1. Calculate the dlfference serles between each statlon and Statlon A

- Statlon B- actuaI blas i Statlon C~— actuaI b|as s - . Station D — actual bias | |s
* overestimated.—“Urban - '_ Cer,e'Cth Esdliated o 2 .underest|mated & some . A
- warming’ -a,dd_ed-;fQ'frU'l’él T E o urban warming removed
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What happens when we use Statlon A (moderately urbanlzed) to homogenlze the
other three statlons? | el ’ o i |

Step 2 Apply adJustments based on the results of the preV|ous step

f*Stat|on B-— homogemzed Statlon C~— homogenlzed ' Station D — homogemzed
“rural” Statlon now has ey ‘urban station retalns |ts "= 27" urban stdfiog has its urban -
urban warming” | _ V.urban Warmmg -~ - . warming slightly reduced
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After homogenlzatlon (usmg current statlstlcal homogenlzatlon”)
: Station B & S 3 Statlon S T Station D
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Consequences of urban blendlng

B ° Urban blending means that after

~ ~Whenyou blend
. st'révW‘be_r"rfies and
‘bananas'together, you -
- get a nige smoothie.

But, this'is ’no'l.t)-nge'r |

“pure strawberries”
Or “pure bananas”

homogenization, the trends of all stations
converge towards the average of all stations
— they become “homogeneous”

It’s true that the urban bias of the most
urbanized stations is slightly reduced

But, the rural stations have urban warming
added by the homogenization process

This is why, the apparent “rural/urban
differences” of homogenized stations
appears to be small.

~ Blending creates a
- homogeneous mix!




He &Jla (2012) had compared the trends S At Rl
. --of 10 stations near BEIJIng before and after’_' - Figure from Soon et al. (2018) -
: homogenlzatlon o s oroa B i ".ada|o’te(?I ;from*H-_e & Jia (2012)

. F‘They sorted them accordlng to how much c
3" :"',urbamzatlon they expenenced

' y =0.044x +0.018

2 o

(°C/decade)
o
(=

' "_-“"."fBefore homogemzatlon there was a cIear
o ]urbanlzatlon bias — the more urbanlzed
".-*-;the more 1978 2008 warmmg |
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o ]urbamzatlon bias — the more urbamzed

. .,.'statlo.ns became warmer and the most

f *’He & Jia (2012) had Compared the trends
.. of 10 stations near BEIJIng before and after’f
| ; hOmogenlzatlon . e

. "F'igurie.from'::Soon et al. (2018) —
~ adapted from He & Jia (2012)

Urban blending effects of homogenization on stations near Beijing
0.12 -

, =0.044x + 0.018
©oRaw ®m Homogenized o

‘iThey sorted them accordlng to how much

L 0:10 -
e ."urbamzatlon they experrenced

y =0.011x + 0.045 ’
R2=0.775

(°C/decade)

" 7".'>Before homogemzatlon there was a cIear

1978-2008 temperature trend

O Least urbanization Most urbanization

e ";the more 1978 2008 Warmlng ot : 000 ; ; ; : ;
; v . ' : 0 0.2 04 0.6 0.8 1 1.2 14 1.6 1.8 2
Urbanization Rate

A'ft"er 'homogenization the moSt'ruraI '

_urban, became cooler

All station trends converged towards those
of the moderately urbanized stations



What should be done |nstead?

If you are gomg to use. statlstlcal homogenlzatlon then you need to ensure that

_. ¥ f,__the nelghbors you use for homogenlzrng a station are 5|m|IarIy urbanlzed £ s
i ”[..;use rural nelghbors to homogenrze rural statlons and urban nelghbors e
Lk ‘-homogemze urban statlons . ' - | |

ik ,_2_2%;.'7.‘Th|s should then correct for the varlous step change blases bu_t'_retain the trend

L “f-v._[blases after homogenlzatlon |

, 3 f U_jrbanizat'ienbiases' can then Vbecorrected -s.e,pa rately afterwa rds.

4 We need to collect statlon hlstory metadata so that adJustments can be Justlfled
' and conflrmed W|th documented events | . |




What should be done |nstead?

If you are gomg to use. statlstlcal homogenlzatlon then you need to ensure that
: s f._,,the nelghbors you use for homogenlzmg a station are similarly urbanlzed £ s

i ”}.'use rural nelghbors to homogenlze rural statlons and urban nelghbors to

e ‘-homogemze urban statlons o . ' - | |

i _f_2";.'v7.‘Th|s should then correct for the varlous step change blases but'_retain the trend

| "f-gfblases after homogenlzatlon |

. 3 f U‘,r,banizat'iOn vbia'ses' can then 'be -Vcorrecte.d, -S.e.pa rately afterwa rds

.

4 We need to collect statlon hlstory metadata He) that adjustments can be Justlfled
S and conflrmed W|th documented events | - |

In the meantime, we propose that our ”rural Northern Hemisphere” is more

climatically representative than the current “global land” estimates based on
homogenized urban and rural stations




Ok S0 the IPCC got the’temperature record
wrong but are they st|II correct anyway?

Changes in global surface temperature relatlve to 1850 1900

(b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850-2020)

°C
210

observed

’ simulated
Vi human &
, natural

Figure SPM.1 | History of global temperature change and causes of recent warming

Panel (b) Changes in global surface temperature over the past 170 years (black line) relative to 1850-1900 and annually averaged, compared to
Coupled Model Intercomparison Project Phase 6 (CMIP6) climate model simulations (see Box SPM.1) of the temperature response to both human and natural
drivers (brown) and to only natural drivers (solar and volcanic activity, green). Solid coloured lines show the multi-model average, and coloured shades show the
very likely range of simulations. (See Figure SPM.2 for the assessed contributions to warming).

o If you remember back to the start of th|s
« talk, the IPCC based their mostly

o _human- caused" claim on computer

,S|mulat|ons |

"Now we know that their “observed”
‘.record was contamlnated by UHI and

“urban bIendlng

When they ran their models with “just

- the Sun and volcanoes” they couldn’t fit

the “observed” temperature reco;d

But, surely, they’re right about the Sun?
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https://www.facebook.com/MehmetErguenofficial?__tn__=-UC*F

o 'TSI” £ from 1372 W/m2 t0 1360 W/m?

How has solar activity changed since 1850?
Part 1 The SateII|te era (1978 present)

f_.,_'*,-l\/lultlple satellltes have been Iaunched to '_ . - .
Lt 'dlrectly monltor the Sun’s output msee rlght Total Solar Irradiance (TS|) satellite missions -
t-'f,Ea‘c;h‘ rni_Ssi.-o:’h p-nl'y_ lasts 10.—_15"ye-arsf‘j_c_>r’.so' e

Each'rni's':s"i'c')n' Suggests a different 'average i

TSI (W/m?)

. v:However aII capture the up & down of the of | mwusre . scnucusst
"‘11 year solar cycIe (not strictly cycllcal) f o s’

. Sa B rescalin each sateIIite during overla | - %
-

periods, we can create a longer “satellite TSI

composite record” '



How has solar act|V|ty changed since 1850?
Part 1 The Satelllte era (1978 present)

i However there are many Ways to comp05|te the data togetherI Each glves dlfferent answers
'*'"At present there are three maln r|vaI compOSItes PIVIOD RMIB & ACRIM L -
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. TSI slightly deoreased over_the .
satellite era
* TSI mostly follows sunspot cycles

RMIB composite
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* TSI has been almost flat
between minima
« TSI mostly follows sunspot
. oyieles

Total Solar Irradiance at 1 A.U. (W/

ACRIM composite
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TSI varies between solar cycle
minima . ,
More complex than “just :
sunspots” |



I ow has solar act|V|ty changed since 1850?
Part 2 The pre satelllte era (usmg solar prOX|es)

Dependlng on (a) WhICh satelllte comp05|te you use for callbratlon and (b) What solar prOX|es
you use for your reconstructlon you can get dlfferent solar act|V|ty hlstorlesI

Matthes et al. 2017: IPCC ARG choice (PMOD based) Dewitte et aI 2022: Sunspot numbers rescaled to RMIB | _ 4 Scafetta et al. 2019: ACRIM updated Hoyt & Schatten (1993)

4

PMOD-based - RMIB-based

Kind of flat other than
the ~11 year cycle! COO/'
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* ACRIM implies TSI is more than
just sunspots. Therefo;e, need
multiple solar proxies (>5 here)
The Sun becomes a major player
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Not much Ofé role for “solar” rescaled to RMIB gives an even
“flatter” Sun

Has declined since 1950s peak . - , ; -
Cannot explain “warming” The Sun becomes a minor player



~ Was the IPCC’s “mostly human-caused” claim valid?

vs. Solar activity
\ 1365

Urban & rural tmeratures (N. Hemiphre

)

Urban & rural 1364
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~« The IPCC insists that urbanization bias is
less than 10%. Therefore they include all
stations (urban and rural)



- Was the IPCC’s “mostly human-caused” claim valid?

Urban & rural temperatures (N. Hemisphere) vs. Solar activity

(

Urban & rural

o
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| %5 PMOD-based
w QO .
T = TSI estimate
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—Temperatures ===Solar

-2
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b The IPCC in,sviStsvth'at the PMOD-based ~* Therefore IPCC concluded that the observed

TSI estimates are largely correct. The | : warming was NOT natural. .

models contributing to AR6 only

. ; . » Human-caused warming is “unequivocal”!!!
considered the above TSI estimate & d |



- Was the IPCC’s “mostly human-caused” claim valid?

/

Urban & rural temperatures (N. Hemisphere) vs. Solar activity Rural land temperatures (N. Hemisphere) vs. Solar activity

Urban & rural

lance

Wl

PMOD-based

Rural-only
TSI estimate

Rural temperatures
relative to 1850-1900 (°C)
o

1
—

Rural temperatures
relative to 1850-1900 (°C)

R R
w W
(6NN |
o ©

Total Solar Irrad

—Temperatures ===Solar —Temperatures

-2

1850 1870 1890 1910 1930 1950 1970 1990 2010 1850 1870 1890 1910 1930 1950 1970 1990 2010

L. But, what if they had used our rural-only
~ time series instead? .
e And used an ACRIM-based TSI?



- Was the IPCC’s “mostly human-caused” claim valid?

Rural land temperatures (N. Hemisphere) vs. Solar activity

ACRIM-based
TSI estimate
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o They'couldiha\/e're'éche'd the opposite L. But, what if they had used our rural-only
conclusion! That is, global warming is . time series inSteag "
mostly-natugall. - * And used an ACRIM-based TSI?
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V|srt www ceres science. com to learn more
| about our work and to help usI

About Team Support Us News Publications

Support Us

How we are funded

st when it is independent from industry
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If you thlnk we are domg good work you can -
support our efforts by maklng a- donatlon at.

- WWW. ceres suence com OI’ |

- www,supportceres.com

'Our fundlng comes from donors like you that
want us to actually follow science instead of

| ”Fol,lowmg The Science = lilke the [PEC,

So, if you can donate $10, SlO{O or more, you
will be helping science rather than Anthony

" “FaucH
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our efforts! .


http://www.ceres-science.com/
http://www.supportceres.com/




About the IPCC

The Intergovernmental Panel on Climate d\ang (IPCC) is
the United Nations body for assessin, g the science related
o climate hang

. IPCC ”Created in 1988 by the World Meteorologlcal Organlzatlon (WMO) and the Unlted
| ‘Nations Enwronment Programme (UNEP), the objectlve of the IPCC is to prowde

i Jgove?nments at all levels Wlth scientific information that they can use to develop climate

' poI|C|es IPCC ”About the IPCC” page https //www.ipcc.ch/about/

Me: Genuine scientists like myself are more interested in looking at ALL th science,
not just polltlcally useful SC|ent|f|c information” and other ”fact0|



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

Background to Cllmategate
-~ Up until 2011 the CRU (headed by Prof Ph|I Jones) refused
to share thelr temperature dataset W|th others

' " E g in response toa request for the data by WarW|ck

.*‘Hughes Jones said; “Even if WMO agrees /WI// st/// not pass -

: ;';on the data. We have 25 or 50 years mvested in the work.
(s to try andf/nd someth/ng Wrong W/th i+

. By Iate 2009 a blogger Steve I\/Iclntyre dlscovered that Jones
was’ sharlng the data with other’ scientists — just not with

. skeptlcs| He asked for the data under the Freedom Of

"*'Informatlon Act (FOIA) And was refused. |

+ Someone seerns to have been outra'ged ’by thisand
pseudonymously released a huge collection of CRU e-mails.

: ‘.-'thy should / make the a’ata ava//ab/e to you, When your aim

Date: Mon, 21 Feb 2005 12:12:22 +0000
From: Phil Jones To: “xooooox@iinet.net.au”
Subject: Re: WMO non respondo

Warwick,

Hans Teunisson will reply. He'll tell you which other people should
reply.

Hans is “Hans Teunissen”.

I should warn you that some data we have we are not supposed top
pass on to others. We can pass on the gridded data - which we do.
Even if WMO agrees, | will still not pass on the data. We have 25 or
so years invested in the work. Why should | make the data available
to you, when your aim is to try and find something wrong with it.
Thereis IPR to consider.

You can get similar data from GHCN at NCDC. Australiaisn't re-
stricted there.

Several European countries are. Basically because, for example,
France doesn’t want the French picking up data on France from
Asheville. Meteo France wants to supply data to the French on
France. Same story in most of the others.

Cheers

Phil




| Climate Audit

y U s L A - by Steve McIntyre
- % s : S g &
« WS More on the "RC Hack NOTICE
i / "A miracle just happened” Click on the "Reply" link
b L (e T o i voring N o epenfing e
: S 2 again, via a temporary 0o ar S Sm wa:t prs e
G { 2 2d 3 location) : =
. ’ . @ Gavin Schmidt states categorically that the FOIA.zip was uploaded to RC around 6.20 am Eastern [Update - Aug 23, 2011: noticed that this was changed to _50' hide comment:
/ 7oy M Pages 7:20 am] and that 4 downloads took place prior to RC regaining control of their blog. improved reply box, etc.
i He also observes that there is a previously unnoticed reference to the file (and I confirm that I had not previously noticed the significance of the comment Search
y 7 ere at 5.24 am blog time (7.24 am Eastern) where the name of the poster "RC” (identified as contrib@realclimate.org ) included a hyperlink | Find |
7 P . - CAA http://www.realclimate.org/FOIA.zip with a comment as follows: bs
/ ZAR C Blog Stats ;i .
. S ’ . 18,593,288 hits since 2010-  [id
s, Z e 7 ; A miracle just happened. Sep-12
s s % What was the miracle? Posting the file at RC or getting the file in the first place? Dunno. Gavin’s comment in full is as follows:
ik : : St > T i There seems to be some doubt about the timeline of events that led to the emails hack. For clarification and to save me going through this again, -
i this is a summary of my knowledge of the topic. At around 6.20am (EST) Nov 17th,[Update — Aug 23, 2011: noticed that this was changed at RC to 2 2
3 ‘ 4 at: 7:20 am] somebody hacked into the RC server from an IP address associated with a computer somewhere in Turkey, disabled access from the -
. ) g 4 45 legitimate users, and uploaded a file FOIA.zip to our server. They then created a draft post that would have been posted announcing the data to the
3 world that was identical in content of the comment posted on The Air Vent later that day. They were intercepted before this could be posted on the ’r‘
J‘ ’ blog. This archive appears to be identical to the one posted on the Russian server except for the name change. Curiously, and unnoticed by anyone
Z 7 else so far, the first comment posted on this subject was not at the Air Vent, but actually at ClimateAudit (comment 49 on a thread related to peoplewhomatter
. 2 stripbark trees, dated Nov 17 5.24am (Central Time I think)). [SM note - actually 7.24 am Eastern] The username of the commenter was linked to
3 p % S 3 the FOIA.zip file at realclimate.org. Four downloads occurred from that link while the file was still there (it no longer is). the
¢ % 4 7 ) 33 S Y The use of a turkish computer would seem to imply that this upload and hack was not solely a whistleblower act, but one that involved more !E WeblOU

sophisticated knowledge. If SM or JeffID want to share the IPs associated with the comments on their sites, I1'll be happy to post the IP address that
was used to compromise RC.

awar ds

St o / K 003  Idon't know why Gavin wants to enter into negotiations about disclosing IP addresses. I'm not interested in such negotiations. The IP address of the best sciec blog -
commenter at CA was Russian 82.208.87.170. =

g Lots of theories. Twitter Updates

. SR % - NAS Panel *

? These e- malls shlned a Ilght behind the scenes of the CRU scientists and the other
cllmate sclentlsts they collaborated with. The CRU scientists and many of those
in the e- ma|I dlscu55|ons were heavily mvollv_ed in the IPCC reports.

. :*_’I\/Iany in the pubhc were shocked when they discovered how the behaV|our of these
SC|ent|sts was often very. unscientific and. the emails often showed co-ordinated

e efforts,to'su’ppress the work of scientists that had different perspectives

(I was apparently one of the scientists whose work was been actively suppressed).

* The revelations of these e-mails came to be known as Climategate



The Urban Heat IsIand (UHI) problem

o 'ConnoIIy & ConnoIIy s anaIyS|s for the contlguous U. S ‘was falrly stralghtforward and cIean_

e because NOAAS contlguous s, component of the GIobaI Historical Cllmatology Network_. o

'-';(GHCN) dataset hasa very large number of temperature records from both urban and
L -f‘r‘ural areas W|th almost contlnuous data back to 1895

. This 'w’azs;a»'r]e;su—lt‘of;.the‘-;}coo"p‘e-rati'v.eiObser'v;e'r*P"r'o'grami (COOP) that began in 1890.
B H-’.Q\}'v;e\/é;r,"-for th‘e .rest 'of the world ,xthe problem |sa LOT'. harder!

: | -;Before the lnventlon of automatlc weather stations (|n the 1980s), staffing and
malnta|n|ng a Iong term weather record in an isolated rural location for many decades

‘wasa LOT harder than in a big city.

| Hence, most of the Iongest and m'ost complete temperature records are in urban areas.
And most of the rural records only have a few decades of data and/or large data gaps |



The Urban Heat Island (UHI) problem

;'i’,"Breakdown of non U S statlons |n GHCN versmn 3 (We II dISCUSS verSIon 4 Iater)A .

Intermediate
22%

Intermediate
41%

Stations with less ’ . Stations with more
than 30 years of data L than 120 years of data




(a) Northern Hemisphere, the 4 regions (rural stations only) (c) Northern Hemisphere, entire hemisphere (all stations: urban & rural)
1841-2018 trend = +0.41°C century', r’=0.16 1841-2018 trend = +0.86°C century’!, r’=0.68
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(b) Northern Hemisphere, the 4 regions (all stations: urban & rural) ; (d) Global (all stations: urban & rural)
1841-2018 trend = +0.94°C century!, r?=0.64 : 1841-2018 trend = +0.83°C century™, r?=0.71
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Were our4 reglons unusual?

Yes sIrghtIy more worm/ng than rest of globe but not much compare (b) to (c) ond (d)

(a) Northern Hemisphere, the 4 regions (rural stations only)
1841-2018 trend = +0.41°C century', r’=0.16

(b) Northern Hemisphere, the 4 regions (all stations: urban & rural)
1841-2018 trend = +0.94°C century’, r*=0.64

(c) Northern Hemisphere, entire hemisphere (all stations: urban & rural)
1841-2018 trend = +0.86°C century’, r’=0.68
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(d) Global (all stations: urban & rural)

1841-2018 trend = +0.83°C century', r’=0.71
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