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

Climate Change 
Evidence & Causes

RS & NAS Feb. 27th 2014  



B1

Greenhouse gases affect Earth’s energy balance and climate

Greenhouse gases in the atmosphere, including 
water vapour, carbon dioxide, methane, and 
nitrous oxide, absorb heat energy and emit it in 
all directions (including downwards), keeping 
Earth’s surface and lower atmosphere warm. 
Adding more greenhouse gases to the 
atmosphere enhances the effect, making Earth’s 
surface and lower atmosphere even warmer. 

The Basics of 
Climate Change



THE GREENHOUSE EFFECT

Some solar 
radiation is 
reflected by 
Earth and the 
atmosphere

Some  of the infrared radiation 
passes through the atmosphere. 

Some is absorbed by 
greenhouse gases and re-

emitted in all directions by the 
atmosphere. The effect of this is 
to warm Earth’s surface and the 

lower atmosphere.

Infrared radiation 
is emitted by 

Earth’s surface

Some radiation  is 
absorbed by Earth’s  
surface and warms it

Earth‘s Surface

Atmosphere

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

RS   -   SIR  PAUL NURSE President NAS   -   Dr. RALPH J. CICERONE President

RS & NAS Feb. 27th 2014 
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Greenhouse effect definition in climate science 

∆t
E
 = 286 − 279 = 7.4 K ∆t
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PLANETARY GREENHOUSE EFFECT LINKED TO 
ATMOSPHERIC IR ABSORPTION
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G. STEPHENS    2012 :      Updated energy balance          

TOA imbalance 0.6±0.4
Clear-sky
emission
266.4±3.3

Outgoing
longwave
radiation

All-sky longwave
absorption

Longwave
cloud e�ect26.7±4

26.6±5 319±9
Clear-sky emission
to surface

All-sky emission
to surface

Surface shortwave
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refection

Atmospheric
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239.7±3.3Reflected solar
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cloud e�ect
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heating
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heating
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Surface imbalance 0.6±17

Surface
reflection

Surface
emission
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75±10

All-sky
atmospheric
window
20±4

3±5
-187.9±12.5

88±10

PROGRESS ARTICLE NATURE GEOSCIENCE DOI: 10.1038/NGEO1580

Martin Wild • Doris Folini • Christoph Schar •Norman Loeb • Ellsworth G. Dutton •
Gert Konig-Langlo

Clim Dyn (2013) 40:3107–3134  DOI 10.1007/s00382-012-1569-8



S z ü n e t e l   a   k l í m a v á l t o z á s  ÖSSZEFÜGGÉS : Kétségtelen az emberi tevékenység következménye

 Mika János   :  KLÍMAVÁLTOZÁS   13,    2014. ÁPRILIS 25., PÉNTEK 

" A melegedés megtorpanását minden bizonnyal a déli félteke óceánjainak váratlanul fel-erősödött hőelnyelő képessége okozza...."

" Az éghajlati modellek nem tudják szimulálni a tapasztalt stagnálást. "

" Amíg tehát az óceáni cirkuláció számítását a kutatók fel nem javítják annyira a klímamodellekben, hogy megjelenjen bennük a 
hőmérséklet megtorpanása, addig azt sem leszünk képesek előre jelezni, hogy mikortól folyatódik a felmelegedés, és hogy 
ugyanolyan ütemű lesz-e, mint korábban. "

mailto:Arno.Arrak@verizon.net


‘UNSTOPPABLE COLLAPSE’ OF THE WEST ANTARCTIC ICE SHEET IS NOT HAPPENING 

Dr. Don J. Easterbrook, Western Washington University, Bellingham, WA

A New York Times headline reads :  ”Scientists Warn of Rising Oceans From Polar Melt” 
and goes on to say : ” A large section of the West Antarctica ice sheet has begun 
falling apart and its continued melting now appears to be unstoppable, two groups of 
scientists reported on Monday. If the findings hold up, they suggest that the melting 
could destabilize neighboring parts of the ice sheet and a rise in sea level of 10 feet or 
more may be unavoidable in coming centuries” 
The governor of California is now suggesting moving LAX and San Francisco airports.

Antarctica.  (NASA image)

The East Antarctic ice sheet 
makes up more than 90% of 
Antarctic ice and has been 
growing. 

The West Antarctic ice sheet 
accounts for only 8½ % of 
Antarctic ice and the Pine 
Island glacier (red dot) makes 
up only about 10% of that. 
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Theoretical: 1.87

H2O precipitable centimeters

IR optical depth ( annual mean )
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MAGYAR TUDOMÁNY : Vélemény Miskolczi Ferenc: Értekezés az üvegházhatásról c. kéziratáról 

" Miskolczi Ferenc kéziratában bemutatott kiindulási feltevése szakmailag téves, elfogadhatatlan.Abból indul 
ugyanis ki, hogy a Föld-légkör rendszerbe beérkező és onnan távozó energia egyenlő....." 
" Miskolczi a természeti folyamatokon tesz erőszakot akkor, amikor energia-egyensúlyt feltételez egy olyan      
rendszerben, amelyik gyakorlatilag soha nincs egyensúlyban...."
" Összefoglalva: megítélésem szerint a kézirat a súlyos szakmai tévedések, és az olvasókat félrevezető hivatkozási 
csúsztatás miatt nem alkalmas az MT-ben történő közlésre....."

Budapest, 2013. 02.23. 



CLEAR-SKY GREENHOUSE FACTORS

?
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 in Raval and Ramanathan, 1989: Nature, VOL 342, pp 759, Eqs. 1−2,
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 in Kiehl and Ramanathan, 2006: Frontiers of Climate Modeling,   

Cambridge University Press 2006.,pp 133,Eqs. 5.3−5.4, are incorrect   
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4
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expectation of G
T
 ! Global average G

R
 shows 15 % error (overestimate)

compared to the definition of G
1
 or the theoretical G

T
 published in

Miskolczi 2007:Idojaras,VOL 111, pp 14, Eqs. 18−19 and Eq. 28 !        
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Water vapor column density and thermal structure
Logarithm of the H

2
O column density follows the shape of the temperature variations,  r = 0.99 4

689 soundings, saturation pressure computed over water and ice
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PHYSICS  OF  THE  PLANETARY  GREENHOUSE  EFFECT

● Radiative transfer model of the Earth-atmosphere system

● Some facts - results of global scale LBL simulations
● Balance equations - Kirchhoff’s law - virial theorem

● Transfer and greenhouse functions

● Effect of a partial cloud cover – characteristic altitude

● Global average profiles

● Planetary greenhouse effect in view of the new theory

● Conclusions

What is the official   (IPCC, EPA, NASA, NOAA, NAS, etc.) greenhouse effect  ?  

 Where is the integrity of climate science ? 

What is the meaning of the consensus and peer   review  ?



RADIATIVE TRANSFER MODEL   -  G =  SG  - OLR  =  AA - EU

NET ATMOSPHERE: (1) F + P + K + AA – ED – EU = 0

NET SURFACE : (2) F0 + P0 +  ED – F – P – K – AA – ST = 0
(3) F0 + P0 = OLR

Greenhouse effect: 
G   = SG – O L R 
GN  = G / SG

QUESTIONS:

What can we learn from 
global scale simulations 
of IR fluxes ?

What are the  theoretical 
relationships among the 
global average IR flux 
density terms ?

All-sky measurements:
SG = 391 Wm-2

OLR = 235 Wm-2

GN      ~ 0.4
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Cross−referenced TIGR2 and TIGR2000 profiles
Profiles with exactly the same date, location and thermal structure are identical

Full data sets (cr , pf1 , pf2 ) : 915  1761  2311,   selected data sets ( crs , tg1 , tg2 ) : 60  225  250   
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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

  ∆  0 0.0012 0.1002 0.00043 0.4968 −3.403 −1.535 −1.868 0.01976
  ∆% 0 0.2281 39.36 0.00015 0.2485 −1.592 −1.956 −1.381 1.525
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ABSORBED SURFACE RADIATION, AA, DOWNWARD EMITTANCE, ED, 
SURFACE UPWARD FLUX, SU,  AND UPWARD EMITTANCE, EU

ED = AA independent of the thermal structure and greenhouse gas content of 
the atmosphere (Kirchhoff law).

SU=2EU Total gravitational potential energy is equal to two times of the internal 
kinetic energy (Virial theorem).

←TIGR PROFILES

← MARTIAN ATMOSPHERES
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Observed empirical facts, TIGR archives, 475 global soundings
Ed = Aa,   Su = Olr / f,  Su = Olr / f

c
 = Olr / ( 0.6 + 0.4 Ta ),    Su = 2 Eu
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Spectral directional Kirchhoff law
Due to the global OLR = F0 radiative balance requirement the global AA and ED must be equal
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Anisotropy in directional radiances 
Global average TIGR 2 atmosphere
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IPCC type no−feedback radiative forcing to  N2, O2, CH4, CO2, and H2O  perturbations
Reference  global average clear−sky OLR :  TIGR2 ( 1976 ) : 251.8 W/m2,   NOAA R1 ( 1948 ) : 256.4 W/m2
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IPCC : ∆OLR = −3.53 * ln(c/co) = −0.747 W/m2

 REALITY
∆OLR = 3.02 W/m2

N2 6.23e+005 atm−cmSTP
O2 1.67e+005 atm−cmSTP
CH4 1.29 atm−cmSTP
CO2 263 atm−cmSTP
H2O     2.61 prcm



GLOBAL AVERAGE ATMOSPHERES

The USST-76 atmosphere is not adequate for global radiative budget studies.
(Not in radiative equilibrium, not in energy balance, H2O 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 2/cm−1
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SIMULATION OF VERTICAL CLOUDY FLUX DENSITY PROFILES

The clear-sky OLR = 250 Wm-2 is too large. A partial cloud cover at some 
altitude may restore the correct global average.

( Kirchhoff: ED = AA= OLR = F0+P0 = OLRA =235 Wm-2 )

Global average atmosphere (TIGR)
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Planetary radiative equilibrium cloud cover  at  hC altitude

SA = (1-βA ) OLR  +  βA OLRC     

SE = (1-βE ) SU  +  βESUC

βA ( SA , hC ) = ( SA − OLR ) / ( OLRC ( hC ) − OLR )   

βE ( SE , hC ) = ( SE − S U) / ( SUC ( hC ) − S
U
)

SA  =  (1 - αB )SE

 min ( || βA (hC,αB ) - βE(hC,αB ) ||2 )



Planetary radiative equilibrium cloud cover at h C = 1.916 km altitude : β ( hC ) = βA = βE = f ( τ
A
 )
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Planetary effective cloud cover in the 0 − 10 km altitude range
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Radiative equilibrium cloud altitude and albedo
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Planetary effective temperatures
E
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Observed global mean spectral greenhouse factor, GF
ν
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