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BALLOONS IN THE AIR:
UNDERSTANDING WEATHER AND CLIMAT

Ar. Ronan Connolly & Dr. Michael Connolly
KCenter for Environmental Research and Earth Sciences
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http://www.ceres-science.com/

OUR EARLY FINDINGS (26@14)

AVAILABLE AT OPEN PEER REVIEW JOURNAL

—— —— ~ B 20102014
We spent several years analysing the data.

A lot of important results

Contradicted several key paradigms

Too much for a standard peeeviewed paper

We decided to set up a new Open Peer Review

Journal ( ) and put all our analysis

online in one go for everyone to look at.

2014 20109:

A 15,000 downloads since launch in 2014

A Discussed our work with hundreds of scientists
around the world

2019 present:

A To be discussed in Part 3 of this talk!
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Atmospheric Science

Climate Science
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http://www.oprj.net/
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STRUCTURE OF THIS TALK

1. History of atmospheric measurements & theories

2. Summary of our early findings (202014)

3. Our latest findings (a sneak preview)



1. HISTORY OF ATMOSPHERIC

MEASUREMENTS & THEORIES

a) Groundbased measurements

(b) Satellitebased measurements
(c) Direct atmospheric measurements
(d) Development of climate models



SAILORS: DISCOVERY OF THE TRADE
WINDS

ATLANTIC
NORTH OCEAN

AMERICA Azored fslgnds

PACIFIC .
OCEAN irst voyage
Second voyage
B Third voyage
Galépagos Islands ourth voyage
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METEOROLOGISTS: CLIMBING MOUNTAINS

%AOl U | AOAT OT 11T CEO
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It was shown that the atmosphere gets
colder with height.

4EA O, ADBAECRMOAG B
Mont-Blanc is the highest mountain in

Europe (4.8km above sea level), and so wa
particularly important location.

Mescent from MorBlanc in 1787 by H.B. de Saussure

(Christian vorMechel 1790)



GROUNDBASED SPECTROSCOPY

The apparatus used by John Tyndall to 4
determine that H20, CO2 and CH4 are One of the Brewer ozone

OEIT-GHOMA AAOEOAG CAOAORpediéphbtométershiévéioped Hy BieWd
not (1862) ET OEA Xi woO OI OOOAU O



1. HISTORY OF ATMOSPHERI

MEASUREMENTS

(a) Groundbased measurements

(b) Satellitebased measurements

(c) Direct atmospheric measurements
(d) Development of climate models



THE SPACE RACE

Apollo 11 moon landing
Exactly 50 years ago today: July 20th, 1969




THE SATELLITE ERA

; A1957: USSR launched Sputnik
A1958: USA launched Explorer
A1960: USA launched TIRAS(lasted 3 months)

A4 E A 4)2/3 i O4Al AOEOET 1T )
3AO0OAT 1 EOA6Qq xAOA OEA x1 O

ANOAA-19 is the 498 in the TIROS series and has
been active since 2009




LOOKING FROM ABOVE AND BELOW

From the ground From space

"AT EAT ET &OATEI ET 80 O+ HENA 20 AOARE |-AAodal 7Atavymezd Ol
(Currier & Ives, 1892 (Eugene A. Cernan, Ronald E. Evans, Harrison H. $chmitt



1. HISTORY OF ATMOSPHERI

MEASUREMENTS

(a) Groundbased measurements
(b) Satellitebased measurements

(c) Direct atmospheric measuremengs

(d) Development of climate models



WEATHER BALLOONS

At the end of the 19 century, several Europea
groups began using weather balloons (manne
and unmanned) to study the atmosphere

The German group (led by Prof. Rich&@man) g
used manned and unmanned, e.g., see drawi on

The French group (Leoreisserenale Bort)
used unmanned balloons

In 1902, both groups announced the discover
the tropopause, although it was initially called
OEA OOOOAOI OPEAOASG

ArthurBersonmeteorologist, left);
HansGrd3 (pilot, right) irPhoenix(1894).
Drawing by Han&rd3
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A Everybody knew that it got colder as you went up in thegddE AOS8 O x E U
snows on mountaintops. But, now a new region where temperatures
remained constant with height!

AOAT DI A AOOOI AA OEEO | AA

Al O
OOOOAOT OPEAOAG tr6posd ®BOODDI

[ OEA AEO x

Di 6PEADRAGI EO

A Lindemann and Dobson (1922) proposethiad layer where temperatures
Increased with height!

A4EA TAx 1 AUAO EAPO OEA OOOOAOI OPEAO
x AO OAT AT AA OEA OOOI i PAOOGAG j AAAAOD
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THE REGIONS OF THE ATMOSPHERE

U.S. Standard Atmosphere (1976)

Karman

Thermosphere

" line (100km)

Meteor zone

MES_UMI
. (~75-100km)

Mesosphere Vv
Ozone layer

(~10-40km)

' Stratopause

Weather
balloons
(~35km)

|

s Tropopause
airmass pop Mt. Everest
Troposphere (8.8km)
|

200 300

Mean temperature (K)

A Air craft = Mostly troposphere (typically
up to 510km)

A Rocketsondes Upper stratosphere to
thermosphere (46120 km)

A Weather balloons = Troposphere,
tropopause and stratosphere (up to

35km)




ADVANCES IN WEATHER BALLOONS

Al AATTTT1T60 1| AAGH@AIiiAZEON IE OC )
&OAT AE & O 001 O AET ¢dQ .
A When an unmanned balloon burst, it could land 200 miles
AxAUs8 31T h TAAAAA O EIAI OA, )
A In the 1930s, cheap radio transmitting instruments were
developed.

A.Tx AAT 1T AA OOAAEIT OiI1 AAOo6s8
A Records temperature, pressure, humidity & wind speed s
A Launched 1 to 4 times/day, 2000 stations around the world =&«
A Can reach 3@5 km (181 miles) before bursting :

R



1. HISTORY OF ATMOSPHERI

MEASUREMENTS

(a) Groundbased measurements
(b) Satellitebased measurements
(c) Direct atmospheric measurements

(d) Development of climate modelg



TWO BIG PUZZLES IN EARLYZBDENTURY

In the late 19/early 20" century, the two biggest climate/atmosphere puzzles were:

1. Why did ice ages occur in the past?
It was known that there were at least 4 in the last million years

2. Why was there a tropopause/stratosphere?

Most people assumed that the tropopause/stratospherebably had something to do
with the ozone layer which was discovered by Fabry & Buisson (1912)




ICE AGE CLIMATE CHANGE THEORIES

(18661960)

=

>~ £ oA - = 1 Bi37cs:lameCollzAS AT SAO ET %A OC
#EAIl G AO oW = 1910<iutin- & i ATZAIEGQHGCAO ET  %AL
Slfelislglel sl el L E LT 7 1920s: George Simpson = solar (& H20, clouds)

X
/
"Z21860s: John Tyndall = H20

Changes In H20 or clou 'E 1920s: George Simpson = H20, clouds (& solar)

cover
AU
4 :
£ 1890s: Svante Arrhenius = CO2 only
Changes in CO2 Z1930s: Gugallendar= CO2 only
£ 1950s: GilberPlass= CO2 only
(U
«

£ 1890s: Thomas Chamberlgwarming from extra CO2

Volcanic eruptions Z 1960s/70s: Reid Bryson, Hubert Lamb, MikBaitlyka
etc. z cooling from extra dust and/or aerosols




THE SWEDISH CLIMATE DEBATE

A Arrhenius argued that changes in
CO2 could cause the ice ages

A He calculated that changes in CO2
would significantly alter the rate at
which the Earth cooled to space

and that this would change the -
surface air temperatures. W

A Angstromdisagreed. He argued his
experiments showed CO2 was not

a major driver of air temperatures .
Svante Arrhenius (18§3927) KnutAngstrom (18571910)




SIR GEORGE C. SIMPSON (1B7G5)

A 1910Xi Xwg /T A T £ OEA OOOOEOET C
Antarctic Expedition
r A 19201938: Director of the British Meteorological Office
.i A 19391947: Director of Kew Observatory

In 1920s30s, he carried out detailed calculations on our two big
puzzles using latest meteorological data, including weather balloons

He concluded:

1. CO2 wasiot a driver of climate change

2. Temperatures in the troposphere wermt driven by radiative

| processes. Instead, he argued convection was more important

g 3. But, in the stratosphere, radiative processes might be the driver

George Simpson making scientific 4. |t probably had something to do with ozone, but there were

I AGAOOAOQEI T O AO OEA ofdfutrleddstdBvhy the e¥écts WErE §reatest at the poles.
Antarctic Expedition (1940912).




4 ( %ICRONETHING ! 002/ ! #(

Walter Elsasser

A 19371941 CalTech: calculated effects of infrared radiation
transfer in atmosphere only radiative processes

A Moved to Harvard (until called to duty) where he wrote up
his calculations as Elsasser (1942)

A2AAOAT AAA | OAE | AEDAIEGEESIC
Gilbert Plass
A In 1950s, tried to explain CO2 as drivealbElimate change

Syukuro Manabe & Robert Strickler, 1964
A Triedto build computer model from Elsasser (1942) to
A@bl AET OOl bl OPEAOATOOOAOI

Walter M. Elsasser (190491
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The Problem!!!
A Lapse rate = rate of change of temperature/km Adapted from Manabe & Strickler, 1964 (Figure 4)
A Average lapse rate in troposphere &50C/km ]
A . dziE dzaAy 3 & NI BR&GO/KmA @S
A Also, ground temperature =1-60d-!!!

A Stratospheric trends were kind of ok though

—Before adjustment
=--=After adjustment

' AT OCA 3EIPOIT 60 AilTAI O
A Stratosphere is radiativelgominated, but
troposphere igot!

+89°F
(+#31°C)

Height /ilometers)

- AT AAR Q 300EAEI AOBO Al e o

A * (N) O (A) O A |, A |, A A O O .|. E A A b Teripeiatire (in Kewin)
the data every time the lapse rate gets too fast

A)O60 POl AAAI U OI i AOEET ¢ Ol




SUPERCOMPUTERS THE 1960S

IBM 7090 operator's console at the
NASA Ames ResearCenter(1961) Samsung Galaxy S6 (2015)

”\

A CPU speed = 200,000 FLOPS A CPU speed = 35,000,000,000 FLOI
A RAM = 4 kB A21 - B QhdPPDPh PP D
A Size = occupies several rooms ABEUA B Y8X06 OAOA



THE GLOBAL CLIMATE MODEL APPROACH

The World in Global Climate Models VAN @{bl¢1=1ali supercomputers afar more
powerful than 1960s!!!

A The resolution has improved:
A Horizontally (500km in 1990 to 100km today)
A Vertically (23km in 1990 to 500000m today)

Prescribed Ice
N

@ A Extra components (ice, oceans, aerosols,

Wi changing Sun) have been added

A" OOh %l OAOOAOh Xi i
radiative physics is the main driver was

Rivers Overturning

never checked until nowt was wrong.




IMPLICATIONS OF CONVECTIVE ADJUSTMENT

A The computer models assume that the atmospheric temperature profile is determine
by the concentrations of infraredctive gases

A So, Manabe &Vetherald(1967) predicted doubling CO2 would cause global warming

A Unfortunately, 1940sXi ¢ ®O CI 1T AAl OAlI PAOAOOOAO x A<

A But, in 1980s, warming started again and the computer modellers declared vindicatic

Dr.James Hansen, who-developed the NASA GISS climate
¢ model building on the Manabe model, in his 1988 US Congressit
testimony where he claimed:
O) O EO OEI A O OOl b xAZEA
— “N\\ evidence Is pretty strong that the greenhouse effect
o PN\ S




BOTH SIDES

O)  OA 1TTTEAA AO AlTC
From up and down and still somehow

It's cloud's illusions | recall

)y OAAIT T U AiIlT O EITIT x

*TTE -EOAEAI T h O"1 OE 31




STRUCTURE OF THIS TALK

1. History of atmospheric measurements

2. Summary of our early findings (202014)

3. Our latest findings (a sneak preview)



THE MAJOR CONCEPTS 8CIENCE

Facts: Experimental observations or results.

Laws: A statement based on repeated experimental observations, generally an equation.
Tellswhat andhow something happens, butot why it happens.

Hypothesis: A guess at explaining the facts. A starting point for developing a theory

Theory: An explanation acquired through repeated testing using the scientific method.
A theory explaingvhy things happen.

The Scientific Method: Subject your hypothesis to as many tests as you can. If it cannot
explain all the facts, it rong. If it explains all the known facts you have a theory.

The Principle of Occam's Razort two or more theories explain all the known facts pick
the simplest one



WEATHER BALLOON DATA AND THE GAS LAWXS

In our analysis of the weather balloon data,
we used only the experimental observations
and the gas laws.

We did not use models.




AN EXAMPLE OF A RADIOSONDE RESULT:

TUCSON, AZ (JULY %) 2018)

M easures : 72274 TUS Tucson Observations at 00Z 20 Jul 2018

A Pressure PRES HGHT TEMP DWPT RELH MIXR DRCT i:r:{ THTA
A Temperature s 3 32 12.32 320 5 315.7 354.6 318.1

. : : 32 12.68 320 7 315.3 355.2 317.7
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Tucson, AZ Tucson, AZ
January Ft 2019; 7:40am local time July 20th 2018; 7:40am local time

Temperature (K) Temperature (K)
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The gas laws



"T Ul AGO I Ax OOAOAO OEAO £ THE” DAL Al | ¢
the temperature stays the same then the pressure ': SCEPTICAL
times the volume stays constant: l‘ CHYMIST

\

i
s o

Robert Boyﬁe‘

/'

Robert Boyle (1621691)
Ireland
Published book on gases:
"The Sceptic&Thymisb | Xdn ®q

Source NASA's Glenn Resea(bhnter



CHARLES'S LAW

Charles's Law states that if the pressure on a
fixed amount of gas remains the same, then
the volume divided by temperature remains

constant:

Froran: Mass & Press,

Jacques Charles
(17491823)
France
Scientific career in Physics and maths,
First manned balloon flight
Discovered Charles law



https://en.wikipedia.org/wiki/File:Jacques_Charles_Luftschiff.jpg

Avogadro's law states that, "equal volumes of all gases, at »
the same temperature and pressure, have the same number N
of molecules 1|

This means that the volume of a gas at a given temperature
and pressure depends on the number of molecules and
not the weight of the molecules

o~

The number of molecules is measured in moles. AmedeoAvogadro (17#6856)
X TTTA € 4o¥vhQddh dPPPh PPPh PPPh dPdPPh dddh dayd [ 11 AA
Scientific career: Physicist and
Normally written as 6.023R1023} O! O CAAOT 8O0 1 Oi A A Oo6 laeld posts dealing with
statistics and meteorology
$EOAT OAOAA | O



THE IDEAL GAS LAW

By combining the last three gas laws

together we get an equation which is THE IDEAL GAS LAW

called the ideal gas law.

It is also known as the
thermodynamic equation of state of
an ideal gas




MOLAR DENSITY, D

(THENUMBER OF MOLECULES MEASURED IN \WBEER)

By Rearranging the equation of state we get

n/V = P/IRT

Since the molar density (D) is given by © 3641 it W hwons, e

D=n/V
Then D= P/RT




Why Is there a Tropopause?

Hypothesis
I AOIl OPOEIT 1 & Ol OOAOEIT 1T AO
and tropopause

Can weather balloon data be used to test this hypothesis?

The answer is yes!

i O56060Q

I ECEO

y



Tucson, AZ
January P 2019; 7:40am local time

Temperature (K)
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Tucson, AZ
January P 2019; 7:40am local time

Temperature (K) Molar density(D)
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Tucson, AZ
January F'2019; 7:40am local time

Molar density(moles/m?3
Temperature (K) vt /m?)

20 30 40
0 . . .

) Line 2

0 10000 R\ V=2525.9%-10113

@) R?=0.9997

10000 20000

20000 30000

30000 40000

40000

50000

50000
60000

60000

70000

70000

80000

30000

90000

90000

100000 100000
Ground Ground

©
(=
—
@
S
=
wy
wy
Q
S
Q.
W
-
Q
L
Qo
w
£
)
<




Tucson, AZ
July 20" 2018 7:40 pm local time

Temperature (K) Volar density (moles per m)
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We find that for all 20 million weather
balloons we get either 2 or 3 straight lines
when we plot the molar density vs pressure.

The following video shows the molar density
plots for all weather balloons launched from
this Tucson station last year



United States, TUCSON
1 jJan, 2018. 00 UTC
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Tucson , AZ 1 Jan 2019 7.40am

For our analysis it Is easier If

Molar Density

we rotate our plots so that o ww
Pressure Is on the-axis
Instead of the yaxis
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IMPLICATIONS OF THIS

TWO-PHASE BEHAVIOUR

For a gas the plot of Molar Density versus Pressure
IS normally a single straight line, and the slope tells
us thecompressibility of the gas.

Tucson , AZ 1Jan 2019 7.40am

The bigger the slope the easier it is to compresspa
the gas.

So why does the air in the Tropopause suddenly
become easier to compress.
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According to the ozone heating hypothesis it
should be harder to compress

20000 40000 60000 80000 100000

Atmospheric Pressure(Pa




Temperature (K)

Comparing Winter and Summer, (July 20& January ®') Radiosonde
Temperature and Molar Density plots, for Tucson, AZ.

Temperature(K) versus Pressure(Pa)
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COMPARING DAY AND NIGHT

Tucson , AZ 1Jan 2019 7.40 am & 7:40 pm
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PROBLEMS WITH THE OZONE HEATING
EXPLANATION




PROBLEMS WITH THE OZONE HEATING

EXPLANATION

. Why Is there a tropopause Iin the polar winter?

. Why Is the polar winter Tropopause warmer than
the tropical summer Tropopause?

. In terms of molar densities, the Tropopause shoulc z.
belesscompressible if it was due to ozone heating i
. The ozone layer occurs much higher than the '

phase change (i.e., at 40km instead of11%km)

35 9

30 -

25+

.7EU AT A0 OEA OPEAOA AE A
quicklyz within hours? 5 M @ W %
.) £ OEA OPPAO AOI T OPEAO s i

poorly mixed, why are we able to fit the entire
atmospheric temperature profiles so well with our
2-3 molar density vs. pressure linear fits?



CONCLUSION

The ozone heating hypothesis fails to explain most of
the facts associated with the tropopause/stratosphere.

Therefore It must be scrapped !

We need a new Hypothesis.



52 (90/4( %3) 38

A If the air above the troposphere is more compressible,
then this suggests a significant change in molecular
composition or structure is occurring

A But, ratio of nitrogen, oxygen, argon, etc. seems to be ‘3
fairly constant (from chemical sampling) Timer

A Not related to water as absolute humidity is very low

Trimer Tetramer

A We propose that oxygen molecules combine together
to form large multil 1 1 A Avan derOVaals
Al 1 Dl Aablilmersl O O

A See Paper 2 for a more detailed discussion



MOLAR DENSITY, D

(THENUMBER OF MOLECULES MEASURED IN \WBEER)

By Rearranging the equation of state we get

n/V = P/IRT

Since the molar density (D) is given by © 3641 it W hwons, e

D=n/V
Then D= P/RT




Why do ice ages come to an end?

There are a number of Hypothesis to explain why ice ages end, but the one
that weather balloon date allows us to test is the following one.

Hypothesis:
Increases in greenhouse gases traps heat in the atmosphere, which causes
global warming and helps to end the ice ages

We can use the weather balloon data and the laws of thermodynamics
to test this hypothesis



BACK TO THE IDEAL GAS LAW

( or the equation of state of an ideal gas)

PV =nRT

The ideal gas law is the thermodynamic equation of state for an ideal gas

What it really states is that in thermodynamic equilibrium the
mechanical and thermal energy are balanced

PV =nRT
/ N\

Mechanical or work energy Thermal or heat energy



CALCULATED TEMPERATURE PROFILES

We saw that if we know P & T we can calculate D

D = P/RT,
Equally if we know Dand Pwe can calculate T
T =P/RD

Therefore, we can calculate the temperature profiles using
the equations for the straight line we got from the Molar
Density plots.
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Tucson, AZ ( July 20 2018; 7:40 pm local time)
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Tucson, AZ ( July 20 2018; 7:40 pm local time)
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Three equations of state model
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Tucson, AZ (July 20 2018; 7:40 pm local time)

Three equations of state model

Temperature (K)
180 200 220 240 260 280 300 320

0
Region 1

10000 Tropopause/stratosphere

30000
40000
50000
60000

70000 Region 3

Boundary layer
30000 (water dominated)
90000

100000

Region 2
Troposphere

Summary so far

A By plotting molar density against
pressure, we identify three different
regions with straight lines i.e. Each region
has its own eqguation of state

A When we convert the slopes of these lines
back into calculated T, we can explain the
entire temperature profile very well

A Region 3 has water but the upper
troposphere tropopauseand stratosphere
aredry regions



Tucson, AZ (July 20 2018; 7:40 pm local time)

Three equations of state model Radiative Convective Model
Temperature (K) Adapted from Manabe & Strickler, 1964 (Figure 4)
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THERMODYNAMICS

Thermodynamics describes the relationship
betweenthermal energy and mechanical

j dnamico @ AT AOCU

19" century: Steam engines could transform
thermal energy into mechanical energy

understand and improve the efficiency of steam engin



THERMODYNAMICS

The first law of thermodynamics states that
energy cannot be created or destroyed

However it can be changed from one form to
another and can be transmitted from one
location to another

The first law does not say any thing about how
fast any of these processes can happen




ENERGY TRANSMISSION IN AIR:

THERMAL VS. MECHANICAL

Thermal energy transmission

1. Thermal conductiondnergy is transmitte@D E OT OCE | AOOdh OAOU

2. Thermal convection AT AOCU EO OOAT BT OOAA AU Oif A
. 3AT OEAT A EAAO j xA AAT OOAT 6Ad6 OEA OZ
Ii. Latent heat (e.g., water changes from liquid to gas)

3. Radiation €nergy is transmitted by the emission and absorption of light

Mechanical energy transmission
1. +ET AOCEA Al 1T OAABERORUAEBEOSROAKxPPAOOAA A
2. Acoustic energy transmissionéry little

O&OEAOETTAI 11006 B AT 1 O0AO0OOCEIT 1T &£ | AAEA



IS THERE ANYTHING MISSING?

A We saw that something funny is happening in terms of compressibility

A Until now, climate models have focused thermal energy
transmissiong particularly radiation

A Somemechanical energy transmission is implicit in the primitive
equations

A But, is there anything missing?

A9AO8 xAOAE OEEO A@bAOEI Al O8



35- -1 29PERCECDON %8 0 %2) -

Maximum rates of enerqgy transmission by the known mechanisms:
A Conduction = 0.00015 WattsAn

A Kinetic convection = 0.0000075 Watts/m

A Enthalpic convection = 0.14 Watts?m

A Radiation = 0.29 Watts/fn

A Acoustic transmission = 1.8Vatts/m?

Observed rate of energy transmissiorr 2403 80 Watts/m?

Inthis particular controlled experiment, the energy wast transmitted by
conduction, convection, radiation or acoustic. Therefore, there is some other key
energy transmission mechanism available for air



-1 338 - %#(

- ) 3 3 )PERVEGTIORIQ O

A)yl A O.AxOiT80 #OAAl Aoh OEA [T AAEAT EAAI AT AOCL
A"OOh OEA AAI 1 O EAOAT 60 11 OAA8 4EA - AOCU EO (
A The same happens with conduction, except conductlon Involves transmission of thermal energy

A With convection, the energy is transportedth the mass

A 4EEO EO AEAAAQRIGNS 1)AAEAD BEXOEHOIAOGEEOCU OOAT Of EO

A @ono B wécomn HO A peBOEB AOE W OCE



YES, COZSAN INFRAREIACTIVE GAS

Ve N ~ ~ P~ 7

A(W R #/ Wh AT A 1 OEAO OQOAAbEt)kI\ @é)‘pr'oge é'é A &6 O gtﬁ(lé':gf&

infrared-active (Tyndall, 1861) r I€aving

A This means they absordnd emit at fixed
wavelengths/frequencies (Einstein, 1916)

A CO2 can absorb and emit at 666 2@nd we see
these CO2 peaks in the atmosphere

Radiance (W/cm®/sr/cm™)

A Does this alter the atmospheric temperature profile?
A According to the Global Climate Modejges!
A According to the weather balloon datap!

200 400 600 800 1000 1200 1400 1600
Wavenumber (cm ')




COMPARING DAY AND NIGHT

Tucson , AZ 1Jan 2019 7.40 am & 7:40 pm




COMPARING DAY AND NIGHT

Muring the day the sun
heats the boundary layer

ANeed a separate
equation of state for this
layer

ADuring the night
energy is dissipated

Avou no longer need a
separate equation of
state for the boundary
layer

Daily temperature plots for the first week in May
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COMPARING DAY AND NIGHT

Temperatures are taken twice per day at 7:40ar
& 7:40pm

At ground level the difference between 7:40am
& 7:40pm is 8K to 15K

At the 850hPapressure the difference is down
to 3K to 5K

At the 700hPapressure the difference is down
to about 1K

Temperature (K)

At 500hPa there is no ajpm pattern

Tuson, Az all of May 2019

Two points per day




Water in the mid
tropospherecoolsthe
mid-troposphere at
night (image day 3)

Water in the mid
troposphere
heats the mid-

troposphere during
the day(image day 6)

COMPARING DAY AND NIGHT

Daily temperature and water plots for a week in May
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COMPARING DAY AND NIGHT

Daily temperature and water plots for a week in May

Water in the mid
tropospherecoolsthe
mid-troposphere at
night (image day 3)
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COMPARING DAY AND NIGHT

Daily temperature and water plots for a week in May

Day 6 am(blue) &pm (red)

Water in the mid
troposphere
heatsthe mid-
troposphere during
the day(image day 6)
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IMPLICATIONS OF OUR 2014 ANALY SIS

We agree that : - - S -
ACO2is aninfrared AOEOA CAO | OCOAAT EI OOA CAO6 (Q
ARadiation is an important mechanism for energy transmission in the atmosphere
AArrhenius,ElsasserManabe Plass Hansen and otherassumedthis meant that

the atmospheric temperature profiles were determined mainly by CO2 and other

Infrared-active gases

ABut, the data shows that they wergrong!



WHAT IS WRONG WITH THE CO2

HYPOTHESIS?

1.. ACil AAOAA OEA DIIOOFERE 1TEAONE ATAE AONGE QN TAQE

2. Cannot explain the troposphergbpopausephase change in molar density
behaviour

3. It was mostly based on extrapolating growbésed measurements

4. It was an interesting hypothesis thatight have been valid... The modellers were
correct to consider it. But the problem was that it never was tested against the data
until now.

Hypotheses should be rigorously tested against the dagfore we treat them as valid
theories



STRUCTURE OF THIS TALK

1. History of atmospheric measurements

2. Summary of our early findings (202014)

3. Our latest findings (a sneak preview)



3. OUR LATEST FINDINGS

(A SNEAK PREVIEW)

The following results are adapted from the results of some new papers
that we are preparing to submit for peer review shortly




3. OUR LATEST FINDINGS
(A SNEAK PREVIEW)

(a) The Lapse Rat¢

(b) Day/night temperature variability

(c) Climate variablility in terms of the phase change



THE LAPSE RATE:
THEORY VS. OBSERVATIONS

Standard Atmosphere (1962) The Actual Atmosphere (average values)
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THE LAPSE RATE:
NOT CONSTANE NEED TO USE HISTOGRAMS

30-45°N (Winter) - Lapse rate histograms: 850mb 30-45°N (Winter) - Lapse rate histograms: 700mb
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THE LAPSE RATE:

PROBLEMS WITH CURRENT MODELS

A-AT AAA O 30O0OEAEI AO6O OAT 1T OAAOEOA AAE
lapse rate in the troposphere was exactb/5cC/km

A The average lapse raigabout that, but there is a lot of variability

A A climate model lapse rate paradox:
The models assume a constant lapse rate in the troposphere, so
AT U OCOAAT ET OOA &I OAEI ¢Cd6 CAOO bOI b/
"OOh OEA OCOAATEI OOA &I OAET Cé6 EIi bl |
grid box Is thermodynamically isolated from the ones above it



3. OUR LATEST FINDINGS
(A SNEAK PREVIEW)

(a) The Lapse Rate
(b) Day/night temperature variability

(c) Climate variablility in terms of the phase change



Temperatures at various mandated levels
Lindenberg, Germany (May 2019)

Temperature (°C)

A NN A
A AR VAWAN

20
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Radiosonde number (4 per day)

120

A Launches 4 balloons/day

A Temperature trends in
troposphere are correlated to
those at ground

A Ground trends are slightly anti
correlated to tropopause trends

A Night vs. day temperature
variations at ground disappear




NIGHT VS DAY

A The average difference between
night and day was & for May 2019
at the ground

A But, above 80®iPa(or millibar), the
night/day difference is less thaluC



