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Far-Infrared Properties of the Earth Radiation Budget
A Proposal Submitted to NRA 03-OES-02
Submitted April 15 2003

Martin G. Mlynczak, Bill Collins, Dave Kratz, Ping Yang,
Christopher J. Mertens, Ferenc Mislkolczi, Robert G. Ellingson,
Bill Smith, Sr., Bryan Baum, Paul Stackhouse, Larry Gordley

8.1 Science Team Member Responsibilities

* Mlynczak, Miskolczi, Mertens,and Smith : CERES and AIRS window radiance verification
* Kratz, Mertens, Miskolczi, Gordley : Far-IR flux derivations

« Ellingson, Mertens : Radiative cooling rates

« Miskolczi, Kratz, and Mlynczak : Spectral Greenhouse Effect

* Yang, Baum, and Stackhouse : Far-IR Cirrus Properties

« Collins, Mertens, Kratz, Miskolczi : Climate Model Comparisons

« All: Error Analysis

http:/science.larc.nasa.gov/ceres/STM/2005-11 miskolczi_airs.pdf



Letter of Resignation

This letter is to inform you that I wish to terminate my employment with the
AS&M Inc., effective from 1* of January, 2006.

Unfortunately my working relationship with my NASA supervisors eroded to a
level that I am not able to tolerate. My idea of the freedom of science can not coexist with
the recent NASA practice of handling new climate change related scientific results. More
than three years ago, I presented to NASA a new view of greenhouse theory and pointed
out serious errors in the classical approach of assessment of climate sensitivity to
greenhouse gas perturbations. Since then my results were not released for publication.
Since my new results have far reaching consequences in the general atmospheric
radiative transfer, I wish to be no part in withholding the above scientific information
from the wider community of scientists and policymakers.

I am very grateful to the AS&M Inc. for the friendly and honest working

environment that I enjoyed for many years. I wish to thank for all the help and
encouragement that I received from my colleagues and supervisors at AS&M.

Sincerely,

T o

Dr. F. Miskolczi



UVEGHAZHATAS ES ENERGETIKA

A CO2 UVEGHAZHATASON ALAPULO GLOBALIS FELMELEGEDES

A KLIMAVALTOZAS MEGFIGYELT EMPIRIKUS TENYEI ES A KAPCSOLATOS
ELMELETI MEGFONTOLASOK ENERGIAPOLITIKAI VONZATA

Dr. Ferenc M. Miskolczi

3 Holston Lane, Hampton, VA 23664, USA

e-mail: fmiskolczi@cox.net
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THE CO, GREENHOUSE EFFECT
AND THE THERMAL HISTORY OF
THE ATMOSPHERE

G. Marx! and F. Miskolci2
1 Department of Atomic Physics, Ebtvds University,

Budapest, Hungary
2 Institute for Atmospheric Physics, Budapest, Hungary

Development in Earth Science Volume 2, 2014 http://www .seipub.org/des

The Greenhouse Effect and the Infrared
Radiative Structure of the Earth's Atmosphere

Ferenc Mark Miskolczi
Geodetic and Geophysical Institute, Hungarian Academy of Sciences, Csatkai Endre u. 6-8, 9400 Sopron, Hungary

fmiskolczi@cox.net



RS & NAS Feb. 27th 2014

An overview from the Royal Society and the US National
Academy of Sciences

THE GREENHOUSE EFFECT : G z = -

Some solar

. Some of the infrared radiation
radiation is

passes through the atmosphere.
reflected by Some is absorbed by
FE Earth and the greenhouse gases and re-
19y atmosphere < / emitted in all directions by the
/ atmosphere. The effect of this is
| to warm Earth’s surface and the
*® lower atmosphere.
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ome radiation i

ibsorbed by Ear
surface and war

ace
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http://www.bbc.co.uk/schools/.... http://www.realclimate.orq/....2007/04/
global warmingrevl.shtml learning-from-a-simple-model
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http://www.bbc.co.uk/schools/....gcsebitesize/science/ocr_gateway/energy_resources/global_warmingrev1.shtml
http://www.bbc.co.uk/schools/....gcsebitesize/science/ocr_gateway/energy_resources/global_warmingrev1.shtml
http://www.realclimate.org/....2007/04/learning-from-a-simple-model/
http://www.realclimate.org/....2007/04/learning-from-a-simple-model/
http://science-edu.larc.nasa.gov/energy_budget/
http://www.seipub.org/des/Download.aspxID=21810

PLANETARY GREENHOUSE EFFECT LINKED TO
ATMOSPHERIC IR ABSORPTION

Greenhouse effect: At = tS— tE Greenhouse factor: G=¢ t4S -c t‘é = SU— OLR
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PROGRESS ARTICLE

Incoming
solar

Atmospheric
absorption

Clear-sky 27.2x4.6

refection

340.2+01

7510

Surface shortwave 1656
absorption

G.STEPHENS 2012: Updated energy balance

TOA imbalance 0.6+x0.4

Reflected solar 100.0£2 Clear-sky
emission
Shortwave All-sky 266.4%3.3
cloud effect atmospheric
window
20+4

Sensible
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heating

NATURE GEOSCIENCE bor:101038/NGEO1580
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to surface

All-sky emission
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Surface imbalance 0.6+17

Martin Wild « Doris Folini « Christoph Schar « Norman Loeb « Ellsworth G. Dutton e

Gert Konig-Langlo

Clim Dyn (2013) 40:3107-3134 DOI 10.1007/s00382-012-1569-8
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jitics and Space Administration

incoming
solar radiation
340.4

absorbed by
atmosphere
77.1

eartn's energy buaget

reflected by
clouds &
atmosphere
77.0

»>

reflected by
surface
22.9

>

total reflected
solar radiation

99.9 emitted by —e

atmosphere
169.9

absorbed by
atmosphere

' absorbed by
surface
163.3

emitted by
surface
398.2

net absorbed

0.6

total outgoing
infrared radiation
239.9

[ —

The Earth’s energy budget describes the
various kinds and amounts of energy that
enter and leave the Earth system. It includes
both radiative components (light and heat),
that can be measured by CERES, and other
components like conduction, convection,
and evaporation which also transport heat
from Earth’s surface. On average, and over
the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight
and from emission of infrared radiation).

atmospheric
window
40.1 latent heat

(change of state)

e—— emitted by
clouds

29.9

greenhouse gases

thermals
(conduction/
convection)

radiation

340.3

|

evapotranspiration

All values are fluxes in Wnr?
and are average values based on ten years of data

Loeb et al., J. Clim. 2009
Trenberth et al., BAMS, 2009

NP-2010-05-265-LaRC

P. W. Stackhouse Jr,

www.nasa.gov

G. L. Stephens, J.Li, M. Wild, C.A.Clayson, N.Loeb4, S.Kato,

M.Lebsock and T. Andrews

T. L’Ecuyer,




RSS global mean temperature change: 213 months August 1996 to April 2014

o a
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Sziinetel a klimavaltozas OSSZEFUGGES : Kétségtelen az emberi tevékenység kovetkezménye
Mika Janos : KLIMAVALTOZAS 13, 2014. APRILIS 25., PENTEK
"A melegedés megtorpanasat minden bizonnyal a déli félteke dceanjainak varatlanul feler6sodott hdelnyeld képessége okozza..."
"Az éghajlati modellek nem tudjidk szimuldlni a tapasztalt stagnalast."

"Amig tehat az 6cedni cirkuldcio szamitasat a kutatok fel nem javitjak annyira a klimamodellekben, hogy megjelenjen benniik a
homérséklet megtorpanasa, addig azt sem lesziink képesek eldre jelezni, hogy mikortol folyatodik a felmelegedés, és hogy
ugyanolyan iitemii lesz-e, mint korabban."


mailto:Arno.Arrak@verizon.net

Normalized temperatures and CO ) concentrations

Annual mean normalizd surface, effective and greenhouse temperatures, and CO concentration s
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IR optical depth / H20 column amount

T

Theoretical optical depth, T, is the solution ofthe3+2e~ "' =10/(1+1+e ') equation

2.8 T T T T T T
27 —
" A_LSNANAEAS L~
25 . . —
H20 precipitable centimeters
24| IR optical depth ( annual mean ) _
® 1948 - 2008 (61 year mean)
23 ® 1959 - 2008 (50 year mean) _
1948 - 1997 (50 year mean)
290 ® 1973 -2008 (36 year mean) _
® 1948 - 1972 (25 year mean)
21} 1977 - 2008 (32 year mean) _
] 1948 — 1976 (29 year mean)
oL Theoretical: 1.87 —|— mean profile values i
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Observed greenhouse effect from the NOAA NCEP/NCAR R1 database (1948 - 2008)
The greenhouse effect, At, is the difference of the global ge surface
planetary effective temperature, te tAt= ts - te

P ure, t, and the
s

ACO2 and AHZO relative column amounts are referenced to 1948

: : . . :
At -0.00035 C°/year
30 . il _ - - =30
% ACO, 0.39 %/ year
. 20F 20

g ts 0.01162 C°/year =
° -
& S
o 101 110 5
5 g
g A o AH,0 -0.019 %/ year . 2
s 0 ~ AW WA VAW Aa S SV A VA S VA
Q.
£
3
2

-10f +-10

te 0.01198 C°/year
_20 L 1 1 1 1 1 i —20
1948 1960 1970 1980 1990 2000 2008
Time, years

The greenhouse effect is effectively constant, with a negligible cooling trend since 1948 .
Surface temperature increase must be related to the increased absorption of solar radiation.

MAGYAR TUDOMANY : Vélemény Miskolczi Ferenc: Ertekezés az iiveghdzhatdsrol c. kéziratdrol

" Miskolczi Ferenc kéziratdban bemutatott kiinduldsi feltevése szakmailag téves, elfogadhatatlan. Abbol indul
ugyanis ki, hogy a Fold-1égkor rendszerbe beérkezé és onnan tavozé energia egyenld....."

" Miskolczi a természeti folyamatokon tesz erszakot akkor, amikor energia-egyensulyt feltételez egy olyan
rendszerben, amelyik gyakorlatilag soha nincs egyensulyban...."

" Osszefoglalva: megitélésem szerint a kézirat a stlyos szakmai tévedések, és az olvasokat félrevezeté hivatkozdsi
csusztatas miatt nem alkalmas az MT-ben t6rténé kozlésre....."

Budapest, 2013. 02.23.



CLEAR-SKY GREENHOUSE FACTORS

Global average spectral flux density components (TIGR)

450 | | | .
Total fluxes, W/nf
400+ TIGR USST-76 -
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Altitude z, km

Global mean profiles of AG(z) : GT, Gl— G4, GR B(2): 0t4(z) 1= T(ZT,Z) . IR optical depth

70 .

. * —_ —_ 2
TR transmission = ==G.= A(B(z)*(1-2/(1+1+exp(-T1))) 128.54 W/m
E,, upward flux G, =A(B(z) - OLR(z..2)) 128.42 Wim?
60 E, downward flux G, = AB(2)*(1-T (z,2) - E(z,.2)) 128.42 Wim® |
OLR outgoing flux _ : 2
e anisotropy G N A(ED(zT,z)/.si EU(zT,z)) 128.42 W/m
50| 2 top altitude G, = AOLR(z,0) 128.36 W/m? _|
Az layer thickness G, = AB(2)*(1-T (z,.2) 148.71 Wim?
—~ _ 2
40 = 4G, =G, -G, 20.29 W/m
G(2) = 0“[4(2) - OLR(zT,z) = B(z)*(l—Tr(zT,z)) - EU(zT,z) =X AG(2)
G, in Raval and Ramanathan, 1989: Nature, VOL 342, pp 759, Egs. 1-2,
30 - or GR in Kiehl and Ramanathan, 2006: Frontiers of Climate Modeling, -
Cambridge University Press 2006.,pp 133,Eqgs. 5.3-5.4, are incorrect
and inconsistent with the definitions of G 1 G4 and the theoretical
2 O | expectation of G T ! Global average G R shows 15 % error (overestimate)
compared to the definition of G L or the theoretical G T published in
Miskolczi 2007:1d6jaras,VOL 111, pp 14, Egs. 18-19 and Eq. 28 !

Layer contribution to G(z) :

AG(2) = G(z+AZ)-G(z), W/m?



Water vapor column density and thermal structure

Logarithm of the H 2O column density follows the shape of the temperature variations, r = 0.99 4
689 soundings, saturation pressure computed over water and ice
Water vapor layer column density Layer mean temperature
40 T T T T T 40 T T T T T T
351 351 ]
301 301 ]
251 251 ]
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N
o
Altitude, km
N
o

15} 15} 1

101 101 ]
5t 5¢ .
-4 -2 0 2 4 6 8 200 220 240 260 280 300

log(H O, atm-cm __, / km) Temperature, K



RADIATIVE TRANSFER MODEL - G= Sg -OLR = Ap-Ey

G =S;-OLR

Greenhouse effect:
L
Gy =G/ Sg

1 s ATMOSPHERE

A
ST E,

All-sky measurements:
S =391 Wm-2

OLR =235 Wm-2

Gy ~04

A A K A P QUESTIONS:
What can we learn from

global scale simulations
of IR fluxes ?

What are the theoretical

pl— p relationships among the
0 global average IR flux

T P density terms ?

SURFACE

NET ATMOSPHERE: (1) F+P+K+A,—E,—E,=0

NET SURFACE : (2) FO+P'+ E,—F-P-K-A,—S;=0
(3) FO+P%=OLR
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Pressure, hPa

1761 TIGR2 Soundings, 40 pressure levels
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Pressure, hPa

Pressure, hPa

Cross—referenced profile # 60  TIGR2 # 1621  TIGR2000 # 2171

S/N ts h2o o3 Su Ed OLR St Eu tau

1621 266.6 0.5262 0.2546 286.7 200 213.8 78.48 135.3 1.295

2171 266.6 0.5274 0.3548 286.7 200.4 210.4 76.95 133.4 1.315
A 0 0.0012 0.1002 0.00043 0.4968 -3.403 -1.535 -1.868 0.01976
A% 0 0.2281 39.36 0.00015 0.2485 -1.592 -1.956 -1.381 1.525

0.2496 0.2516 0.5862 0.5854 g/kg
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ABSORBED SURFACE RADIATION, A,, DOWNWARD EMITTANCE, E,,
SURFACE UPWARD FLUX, S;;, AND UPWARD EMITTANCE, E

Upward atmospheric emittance (Wm_z)
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<— MARTIAN ATMOSPHERES

0 100 200 300 400 500
Absorbed surface upward flux density (Wm_z)

E, = A, independent of the thermal structure and greenhouse gas content of
the atmosphere (Kirchhoff law).

S,=2E Total gravitational potential energy is equal to two times of the internal
kinetic energy (Virial theorem).
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IR radiative structure of the atmosphere from TIGR2

Atmospheric Kirchhoff rule

r=0.997
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Radiative equilibrium rule
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Observed empirical facts, TIGR archives, 475 global soundings
Ed=Aa, Su=0OIr/f, Su=0Ir/f = OIr/(0.6+04Ta), Su=2Eu

Aa =1.042 Ed - 2.6 W/m?, r=0.998 Olr /£=0.993 Su + 6.1 W/m?, r=0.946
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AA — ED SU — 2EU
3 OLR

S =ZOLR Sy =
U o f

f=2/(2+7t—A4) OLR =E, +S,
A, =S, 1-exp(-7,))

7,=1.867




Radiance, Wl(m2 sr)
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Global average TIGR 2 atmosphere
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IPCC type no—-feedback radiative forcing to N2, 02, CH4, COZ, and H20 perturbations
Reference global average clear-sky OLR : TIGR2 ( 1976 ) : 251.8 W/n?, NOAA R1 (1948 ) : 256.4 Winf

Recent GCMs do not observe the true radiative constraints from known physical principles

30 T T T T T
,sl N2 6.23e+005 atm—cmSTP |
O2 1.67e+005 atm—cmsTP
20+ ——CH, 1.29 atm-cm__, -
.l N CO2 263 atm-cms.l_P |
H20 2.61 prcm
o 10~ @ IPCC:AOLR=-3.53"In(c/c ) =-0.747 Wim? .
2
o 5+ REALITY -
<_)| ® AOLR = 3.02 W/m?
S| 0 —
_5 - -
_1 0 - -
_1 5 - -
_20 | | | | |
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GLOBAL AVERAGE ATMOSPHERES

Water vapor column density (prcm/km)
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
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The USST-76 atmosphere is not adequate for global radiative budget studies.
(Not in radiative equilibrium, not in energy balance, H,O amount is small)



Interpretation of the effective temperature

The global average spectral clear and cloudy OLR and the effective temperature violate the Wien displacement law

Spectral flux densities are in W/m 2jem™t
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Planetary radiative equilibrium cloud cover at hC altitude

Fa=(1-82) OLR + BAOLRC
Fe=(1-BF) Sy + BES,C
BA(Fa,hC)=(Fs—-OLR)/(OLRC (hC)-OLR)
B~ (Fe,h®)=(Fe-Su)/(S,®(h")-S)

Fa= (1-ag)Fe

min ( || Ba (h®,ag) - Be(h®,ag ) |I?)



Radiative equilibrium cloud altitude and albedo
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Monthly mean cloud amount anomalies, %
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Spectral flux density, W/m 2jem™t

Planetary effective temperatures

wy Eﬁ v atmospheric upward LW spectral emission from clear and cloudy areas

St v va : transmitted spectral flux density from the ground surface and cloud top

OLR™ = (1 - B)(S, +E ) + B (S{ + EC) = 238.9 W/m” cloud cover B=0.66  t%=(OLR%0)** =254.78 K

T T T T
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Observed global mean spectral greenhouse factor, GF A

Fg , FQ, and F(F; : total effective, absorbed, and reflected SW radiation in W m -2

SC , OLR:, and GF: . total effective surface upwad, outgoing, and greenhouse LW flux densities in W m
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70.0 km

h® = 1.9166km

0.0 km

Basic longwave radiative fluxes in the global mean atmosphere, W/ m?

T
B=2/(1+1, +e W) =(S,~ Feg )/(S,-S{)= (OLR - FAg)I(OLR-OLRC)=(G-aB Feq )1(G - G% =0.6618

OLR=S_+ EU =251.8

OLR® = s$ + Eﬁ =240.1

c c
ST EU sT Eu
58.57 193.2 82.7 157.4
A A A
© c
AA ED
251.1 2401
Cu Cd
ST ST
76.21 64.56 C_aC_
\ SU = SD =333.82
A n ED T l
3211 309.9
Cu Cu Cd Cd
A A, Eg Ep AL
303.5 275.4 299.9 269.3
) Y SU =379.69

OLR =S f(t,)=251.2

OLR% = s$“ + ES“ =351.6

OLR® = s$" + Eﬁd =364.4



Altitude, km

Fluxes above cloud level ( gasi all-sky protocol )

A

Atmospheric Kirchhoff law : AA = ED
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Altitude, km

ACd

Fluxes below cloud level ( qasi all-sky protocol )

Atmospheric Kirchhoff law : AZ® + A = EC“ + EC°
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70.0 km

h = 1.9166km

0.0 km

Longwave radiative fluxes in the global mean all-sky atmosphere, W / m’
Conservation luminosity: FE = FA + Fs =341.97, Kirchhofflaw : OLR*= FA =238.94
Bond albedo: o, = F / F_ =1~ OLR*/8f = g* = 0.3013,
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log |, ( Spectral flux density, W m Zem™)
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According to the simple-minded or ‘classic’ view of
the greenhouse effect the global average greenhouse
temperature change may be estimated by the direct
application of the Beer-Lambert law moderated by
local or regional scale weather phenomena (R.
Pierrehumbert, A. Lacis, R. Spencer, R. Lindzen, A. P.
Smith, H. deBruin, J. Abraham et al., J. Hansen et

al.,and many others)*. This is not true.

The greenhouse effect is a global scale
radiative phenomenon and can not be
discussed without the explicit
guantitative understanding of the global
characteristics of the IR atmospheric
absorption and its governing physical
principles.

The dynamics of the greenhouse effect
depend on the dynamics of the absorbed solar
radiation and the space-time distribution of the
atmospheric humidity. The global distribution
of the IR optical thickness is fundamentally
stochastic. The instantaneous effective values
are governed by the turbulent mixing of H,O in
the air and the global (meridional) redistri-
bution of the thermal energy resulted from the
general (atmospheric and oceanic) circulation.

Extropy rule:1°= OLR/(S,-4S,)=f/(1-4T,)

° : optical thickness required by an opaque atmosphere

1% contribution to = from turbulent mixing

15

e 1, true observed
* 1% equatorial stations
e %, mid-latitude stations

° 15, polar stations

K_, _.e_( _ _ _
=== (- 4T, — 1))(1 - 4T,)

1.5 2 2.5 3 3.5 4
True IR flux optical thickness, t

*R. Pierrehumbert, Physics Today, Jan. 2011; A. Lacis et al., Science, 330,2010; R. Lindzen, BAMS, March 2001; Spencer et al., GRL, 34,

August 2007;A. P. Smith, AOPhysics, February, 2008; H. deBruin, Idojaras, 114,4,2010; J. Abraham et al., Letter: To the Members
of the U.S. House of Represen-tatives and the U.S. Senate , January, 2011; J. Hansen et al., Science, 213, 1981



A CO, UVEGHAZHATASAN ALAPULO GLOBALIS FELMELEGEDES
HIPOTEZISE TUDOMANYTALAN SZEMFENYVESZTES

JOZAN ENERGIAPOLITIKANAK A VARHATO ENERGIAIGENYEK ES A
RENDELKEZESRE ALLO ENERGIAFORRASOK KORREKT
FELMERESEN KELL ALAPULNIA
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