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"Obtaining surface fluxes from measured TOA fluxes, CERES investigations are examining two independent approaches"

Approach 1. Establishing direct relationships between TOA radiative fluxes and surface fluxes.

Approach 2. Surface fluxes can be calculated by radiative transfer computations.

CERES ATBD (Algorithm Theoretical Basis Document) (Wielicki and Barkstrom 1996): 

“CERES will provide two types of surface fluxes: first, a set which attempts to directly relate CERES TOA fluxes to

surface fluxes; second, a set which uses observed properties to calculate surface, in-atmosphere and TOA radiative fluxes

by radiative transfer model”. (Emphasis in the original)

Set 2 has been successfully generated by the Surface-Atmosphere Radiation Budget (SARB) Working Group.

Set 1 seems to be abandoned. Since no Direct TOA-Surface Relationships (DTSR) Working Group was established, I did

the job.

Wielicki et al. (1996) refer to Li et al. (1993a) for SW, and for LW to Inamdar and Ramanathan (1995) and Stephens et

al. (1994).

Wielicki et al. (1996) (BAMS): Clouds and the Earth's Radiant Energy System (CERES)



The solution for upward (F↑) and downward (F↓) fluxes:

(Section 4)



With 

F0(τS) = σT0
4 = 

F∞

2
 (1 + τS) 

which is Eq. (2) in Stephens et al. (1991), 

they are equivalent to the three terms in 

Schwarzschild’s two-stream (1906, Eq. 11):

But the difference of the middle and the first term 
is really direct: 

A – E = 
A0

2
  <=> 

 

σTS
4 – σT0

4 = 
F∞

2
    Eq. (1) of Set 1

The solution for upward (F↑) and downward (F↓) fluxes:

(Section 4)

These are TOA-surface flux ratios, but not direct,
since they depend on atmospheric properties via τ.



Graeme L. Stephens: Radiative Transfer Notes AT 622 
Colorado State University (1992-2013)

https://reef.atmos.colostate.edu/~odell/AT622/stephens_notes/AT622_section06.pdf

The surface has a net surplus of radiant energy compared to the bottom of the atmosphere, 

balanced by convection, being equal half of the effective emission in the clear-sky: σTs
4 – σTs

4(τs) = 
F∞

2
 .

“This radiative equilibrium profile is unstable w.r.t. vertical motion and is destroyed by convection.”

Eq. (1) of Set 1

https://reef.atmos.colostate.edu/~odell/AT622/stephens_notes/AT622_section06.pdf


Eq. (1) of Set 1



 CERES EBAF-Surface Ed2.8 Data Quality Summary (March 27, 2015)

Eq. (1) Surface Net (clear-sky) = TOA LW (clear-sky) /2 (– Net (all-sky))Net 

(all-sky)    132.2     = 265.7 /2 – 0.65 Wm-2– 0.65 Wm-2  



 CERES EBAF-Surface Ed2.8 Data Quality Summary (March 27, 2015)

Eq. (1) Surface Net (clear-sky) = TOA LW (clear-sky) /2 – Net (all-sky)Net 

(all-sky)    132.2     = 265.7 /2 – 0.65 Wm-2– 0.65 Wm-2  



Inamdar and Ramanathan (1997, Tellus) 
On monitoring the atmospheric greenhouse effect from space

"2 quantities are used as a measure of the atmospheric greenhouse effect: (1) Ga, which is the reduction in the clear sky outgoing 

longwave radiation (OLR) due to the atmosphere; it is the radiative heating of the surface-atmosphere column; (2) Ga*, which is 

the back radiation from the atmosphere to the surface; it is the radiative heating of the surface by the atmosphere."  

Ga = σT(τ*)4 – f0 

is the radiative heating of the surface-atmosphere column.

Eq. (1) says: The surface has a net surplus of radiant energy compared to the bottom of the atmosphere, balanced by convection, 

being equal OLR/2 in the clear-sky.

Eq. (2) follows from noting that the bottom of the atmosphere has also a net surplus of radiant energy compared to the top-of-

atmosphere, called the greenhouse effect, balanced by the same convection as well, so this also equals  f0/2. 

Using Eq. (1),     Ga = σT(τ*)4 – f0 = CONV = σTg
4 – σT(τ*)4 = f0/2.



Inamdar and Ramanathan (1997, Tellus) 
On monitoring the atmospheric greenhouse effect from space

"2 quantities are used as a measure of the atmospheric greenhouse effect: (1) Ga, which is the reduction in the clear sky outgoing 

longwave radiation (OLR) due to the atmosphere; it is the radiative heating of the surface-atmosphere column; (2) Ga*, which is 

the back radiation from the atmosphere to the surface; it is the radiative heating of the surface by the atmosphere."  

Ga = σT(τ*)4 – f0 

is the radiative heating of the surface-atmosphere column.

Eq. (1) says: The surface has a net surplus of radiant energy compared to the bottom of the atmosphere, balanced by convection, 

being equal OLR/2 in the clear-sky.

Eq. (2) follows from noting that the bottom of the atmosphere has also a net surplus of radiant energy compared to the top-of-

atmosphere, called the greenhouse effect, balanced by the same convection as well, so this also equals  f0/2. 

Using Eq. (1),     Ga = σT(τ*)4 – f0 = CONV = σTg
4 – σT(τ*)4 = f0/2.

From here,   σT(τ*)4 = 3f0/2   and   σTg
4 = 2f0                Eq. (2) of Set 1

that is,                                                                  ga = Ga/σT(τ*)4 = 1/3.

“the normalized ga is 0.33, i.e., the atmosphere reduces the energy escaping to space by a factor of 1/3” 

(Ramanathan and Inamdar 2006)
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Eq. (1) derived from Eq. (2) in Hartmann 
Global Physical Climatology, Academic Press (1994, 2016)

=> σTS
4 – σTSA

4 = σTe
4/2



CERES EBAF Ed2.8 Global means (Mar 2000 – Feb 2016)
     Clear-sky         Rose et al., 27th STM (2017) 

Eq. (1)    Surface Net =  TOA LW Up /2 
244.06 – 29.74 + 316.27 – 398.40 = 265.59 /2    – 0.60 Wm-2

 

Eq. (2)  Surface Total = 2 × TOA LW Up
               244.06 – 29.74 + 316.27 = 2 × 265.59    – 0.59 Wm-2



CERES EBAF Ed2.8 Global means (Mar 2000 – Feb 2016)
     Clear-sky         Rose et al., 27th STM (2017) 

Eq. (1)    Surface Net =  TOA LW Up /2 
244.06 – 29.74 + 316.27 – 398.40 = 265.59 /2    – 0.60 Wm-2

 

Eq. (2)  Surface Total = 2 × TOA LW Up
               244.06 – 29.74 + 316.27 = 2 × 265.59    – 0.59 Wm-2

         =>  Surface LW Up = 3 × TOA LW Up /2
                   398.40 = 1.5 × 265.59  – 0.01 Wm-2

 



CERES EBAF Ed2.8 Global means (Mar 2000 – Feb 2016)
     Clear-sky         Rose et al., 27th STM (2017) 

Surface Net : TOA LW Up  :  SFC LW Up  :  Surface Total
         1  :        2      :        3 :         4

For example
       133   :      266       :      399         :         532     (Wm-2)  

Eq. (1)    Surface Net =  TOA LW Up /2 
244.06 – 29.74 + 316.27 – 398.40 = 265.59 /2    – 0.60 Wm-2

 

Eq. (2)  Surface Total = 2 × TOA LW Up
               244.06 – 29.74 + 316.27 = 2 × 265.59    – 0.59 Wm-2

         =>  Surface LW Up = 3 × TOA LW Up /2
                   398.40 = 1.5 × 265.59  – 0.01 Wm-2

 



CERES_EBAF_Ed4.2.1_v3_200101-202512.nc (7 Apr 2026)

Clear-sky N Geometry CERES

Surface LW up 3 399 399.07

TOA LW up 2 266 266.00

G 1 133 133.06

g 1/3 1/3 0.3333
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Creating the all-sky versions

Eq. (1)   RN (clear) = SFC (SW down – SW up + LW down – LW up)(clear-sky) = TOA LW (clear-sky)/2

Eq. (2)   RT (clear) = SFC (SW down – SW up + LW down) (clear-sky) = TOA LW (clear-sky) × 2

Eq. (3)  RN (all)     = SFC (SW down – SW up + LW down – LW up) (all-sky)     = TOA [LW (all-sky – LWCRE])/2

Eq. (4)   RT (all)    = SFC (SW down – SW up + LW down) (all-sky)     = TOA LW (all-sky) × 2 + LWCRE



Verification of the four equations
CERES EBAF Ed4.1 Version 3,    22 years (April 2000 – March 2022) (Wm-2)
CERES EBAF Ed4.2.1 Version 3, 25 years (April 2000 – March 2025) (Wm-2) 

Eq. (1) SFC SW down – SW up + LW down – LW up (clear) = TOA LW (clear)/2

240.8680 – 29.0724 + 317.4049 – 398.5211 = 266.0122 /2 – 2.3267

240.4417 – 29.6710  + 318.2640   – 398.9301 = 266.0004 /2 – 2.3531 

Eq. (2) SFC SW down – SW up +  LW down (clear) = 2 × TOA LW (clear)

240.8680 – 29.0724 + 317.4049  = 2 × 266.0122 – 2.8238

240.4417   – 29.6710  + 318.2640                               = 2 × 266.0004 – 2.4236 

Eq. (3) SFC SW down – SW up + LW down – LW up (all) = [TOA LW (all) – LWCRE]/2

186.8544 – 23.1629 + 345.0108 – 398.7550 = (240.2450 – 25.7672)/2 + 2.7083

187.1294   – 23.4327 +  346.4731 – 398.7367           = (240.4417 – 25.5587)/2 + 3.9915 

Eq. (4) SFC SW down – SW up +  LW down (all) = 2 × TOA LW (all) + LWCRE

186.8544 – 23.1629 + 345.0108        = 2 × 240.2450 + 25.7672 + 2.4450

187.1294   – 23.4327 +  346.4731                               = 2 × 240.4417 + 25.5587 + 3.7276

Mean 0.0007

0.7356
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186.8544 – 23.1629 + 345.0108        = 2 × 240.2450 + 25.7672 + 2.4450

187.1294   – 23.4327 +  346.4731                               = 2 × 240.4417 + 25.5587 + 3.7276

Mean 0.0007

0.7356



ΔA = A0/2.   E = 3A0/2

Eq. (1) SFC Net = OLR /2 Eq. (3) SFC Net = (OLR – L)/2
Eq. (2) SFC Tot  = 2OLR Eq. (4) SFC Tot  = 2OLR + L

The N-numbers as solution of the equations
Pure geometry       1 : 2 : 3 : 4 No reference to GHGs

Eq.(2)   SFC Tot = 2OLR Eq.(1)  SFC Net = OLR/2 
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The flux components with LWCRE = 1

TOA LW clear-sky = 10 TOA LW all-sky = 9

SFC LW up clear-sky = 15 SFC LW up all-sky = 15

SFC LW down clear-sky = 12 SFC LW down all-sky = 13

SFC LW net clear-sky = –3 SFC LW net all-sky = –2

SFC SW net clear-sky = 8 SFC SW net all-sky = 6

SFC SW+LW net clear-sky = 5 SFC SW+LW net all-sky = 4

SFC SW+LW total clear-sky = 20 SFC SW+LW total all-sky = 19

G greenhouse effect clear-sky = 5 G greenhouse effect all-sky = 6

SWCRE (surface) = –2 LWCRE (surface, TOA) = 1 
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The flux components with LWCRE = 1

TOA LW clear-sky = 10 TOA LW all-sky = 9

SFC LW up clear-sky = 15 SFC LW up all-sky = 15

SFC LW down clear-sky = 12 SFC LW down all-sky = 13

SFC LW net clear-sky = –3 SFC LW net all-sky = –2

SFC SW net clear-sky = 8 SFC SW net all-sky = 6

SFC SW+LW net clear-sky = 5 SFC SW+LW net all-sky = 4

SFC SW+LW total clear-sky = 20 SFC SW+LW total all-sky = 19

G greenhouse effect clear-sky = 5 G greenhouse effect all-sky = 6

SWCRE (surface) = –2 LWCRE (surface, TOA) = 1 
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The flux components with LWCRE = 1

TOA LW clear-sky = 10 TOA LW all-sky = 9

SFC LW up clear-sky = 15 SFC LW up all-sky = 15

SFC LW down clear-sky = 12 SFC LW down all-sky = 13

SFC LW net clear-sky = –3 SFC LW net all-sky = –2

SFC SW net clear-sky = 8 SFC SW net all-sky = 6

SFC SW+LW net clear-sky = 5 SFC SW+LW net all-sky = 4

SFC SW+LW total clear-sky = 20 SFC SW+LW total all-sky = 19

G greenhouse effect clear-sky = 5 G greenhouse effect all-sky = 6

SWCRE (surface) = –2 LWCRE (surface, TOA) = 1 
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319.2

13 345.8

-0.2

26.6
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240.3
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-0.6
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(2012)

-0.6



The flux components with LWCRE = 1

TOA LW clear-sky = 10 TOA LW all-sky = 9

SFC LW up clear-sky = 15 SFC LW up all-sky = 15

SFC LW down clear-sky = 12 SFC LW down all-sky = 13

SFC LW net clear-sky = –3 SFC LW net all-sky = –2

SFC LW up clear-sky = 15 SFC LW up all-sky = 15

SFC SW+LW net clear-sky = 5 SFC SW+LW net all-sky = 4

ATM LW cooling clear-sky = -7 ATM LW cooling all-sky = -7

G greenhouse effect clear-sky = 5 G greenhouse effect all-sky = 6

SWCRE (surface) = –2 LWCRE (surface, TOA) = 1 
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12

319.2

13 345.8

-0.2

26.6
1
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10
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9

-0.6
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26.7
1

TOA imbalance 0.6±0.4

399.0
15

-1.0

-7
-186.9

1.0

Stephens et al. 
(2012)
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Extension: TOA
We already have OLR(all) = 9 = 36/4 and OLR(clear) = 10 = 40/4

340.0 
51/4

53.3
8/4

266.7
40/4

340.0
51/4

100.0
15/4

240.0
36/4

Wild (2020)



340.0 
51/4

53.3
8/4

266.7
40/4

340.0
51/4

100.0
15/4

240.0
36/4

Extension: TOA
We observe RSW(all) = 15/4 and RSW(clear) = 2 = 8/4

Wild (2020)



wg = 4.0034

340.0 
51/4

53.3
8/4

266.7
40/4

340.0
51/4

100.0
15/4

240.0
36/4

α(Theory) = 15/51

α(Wild) = 100/340 ≡ 15/51

Extension: TOA
We infer ISR = 51/4 and TSI = 51 => αp = 15/51

Wild (2020)The only input 
parameter is 

TSI
51



wg = 4.0034

340.0 
51/4

53.3
8/4

266.7
40/4

340.0
51/4

100.0
15/4

240.0
36/4

α(Theory) = 15/51

α(Wild) = 100/340 ≡ 15/51

Extension: TOA
We infer TOA Net Clear = 3/4 and TOA Net CRE = –3/4 = –20.01 Wm-2

Wild (2020)

1 = 26.684 ± 0.01 Wm-2

TOA Net Clear = 3/4 = 20.01

The only input 
parameter is 

TSI
51



TOA All-sky, Albedo and TOA NET CRE were exact already in 1995

All-sky Clear-sky
Incident   SW = 340 Wm-2 = 51/4 Incident   SW = 340 Wm-2 = 51/4 LW CRF =  26.68 Wm-2 = 1
Reflected SW = 100 Wm-2 = 15/4 Reflected SW= 53.33 Wm-2 =    8/4 SW CRF = -46.69 Wm-2 = -7/4
Absorbed SW = 240 Wm-2 = 36/4 Absorbed SW= 286.67 Wm-2 = 43/4 NET CRF = -20.01 Wm-2 = -3/4.
Emitted    LW = 240 Wm-2 = 36/4 Emitted   LW = 266.66Wm-2 = 40/4

α(Theory)  = 15/51

α(Wielicki) = 100/340 ≡ 15/51

LW CRF =  26.68 Wm-2 = 1
SW CRF = -46.69 Wm-2 = -7/4
NET CRF = -20.01 Wm-2 = -3/4



wg = 4.0034

1 = 26.684 ± 0.01 Wm-2

Extension: Surface
SW down all-sky

The only input 
parameter is 

TSI
51

Surface N N × Unit

Kato et al. 

(2025)

Edition 4.2

Kato et al. 

(2025)

Edition 4.1

SW down all 7 186.79 187.0 186.6

SW down clear 9 240.16 241.1 240.7

Set 1 Set 2



wg = 4.0034

1 = 26.684 ± 0.01 Wm-2

Extension: Surface
SW down all-sky

The only input 
parameter is 

TSI
51

Surface N N × Unit

Kato et al. 

(2025)

Edition 4.2

Kato et al. 

(2025)

Edition 4.1

SW down all 7 186.79 187.0 186.6

SW down clear 9 240.16 241.1 240.7

Set 1 Set 2



wg = 4.0034

1 = 26.684 ± 0.01 Wm-2

Extension: Surface
SW down clear-sky

The only input 
parameter is 

TSI
51

Surface N N × Unit

Kato et al. 

(2025)

Edition 4.2

Kato et al. 

(2025)

Edition 4.1

SW down all 7 186.79 187.0 186.6

SW down clear 9 240.16 241.1 240.7

Set 1 Set 2



Surface N N × Unit

Kato et al. 

(2025)

Edition 4.2

Kato et al. 

(2025)

Edition 4.1

SW down all 7 186.79 187.0 186.6

SW down clear 9 240.16 241.1 240.7

wg = 4.0034

1 = 26.684 ± 0.01 Wm-2

Extension: Surface
SW down clear-sky

The only input 
parameter is 

TSI
51 Set 1 Set 2



1= 26.684 Wm-2 Set 1 Set 2 Difference

TOA N N × Unit
EBAF Ed4.2.1_v3

Jan 2001 – Dec 2025

Set 2 – Set 1

(Wm-2)

Solar 51/4 340.22 340.22 0.00

SW up clear 8/4 53.37 53.73 0.36

LW up clear 40/4 266.84 266.00 -0.84

Net clear 3/4 20.01 20.49 0.48

SW up all 15/4 100.06 98.83 -1.23

LW up all 36/4 240.15 240.48 0.33

Net all 0 0 0.90 0.90

SW CRE –7/4 -46.70 -45.10 1.60

LW CRE 4/4 26.684 25.52 -1.17

Net CRE –3/4 -20.01 -19.58 0.43

Set 1 and Set 2 of CERES Data Products, TOA

The only input 
parameter

51

geoid

wg = 4.0034



1= 26.684 Wm-2 Set 1 Set 2 Difference

TOA N N × Unit
EBAF Ed4.2.1_v3

Jan 2001 – Dec 2025

Set 2 – Set 1

(Wm-2)

Solar 51/4 340.22 340.22 0.00

SW up clear 8/4 53.37 53.73 0.36

LW up clear 40/4 266.84 266.00 -0.84

Net clear 3/4 20.01 20.49 0.48

SW up all 15/4 100.06 98.83 -1.23

LW up all 36/4 240.15 240.48 0.33

Net all 0 0 0.90 0.90

SW CRE –7/4 -46.70 -45.10 1.60

LW CRE 4/4 26.684 25.52 -1.17

Net CRE –3/4 -20.01 -19.58 0.43

I infer that Set 1 is exact and Set 2 is accurate

The only input 
parameter

51

geoid

wg = 4.0034



1= 26.684 Wm-2 Set 1 Set 2 Difference

TOA N N × Unit
EBAF Ed4.2.1_v3

Jan 2001 – Dec 2025

Set 2 – Set 1

(Wm-2)

Solar 51/4 340.22 340.22 0.00

SW up clear 8/4 53.37 53.73 0.36

LW up clear 40/4 266.84 266.00 -0.84

Net clear 3/4 20.01 20.49 0.48

SW up all 15/4 100.06 98.83 -1.23

LW up all 36/4 240.15 240.48 0.33

Net all 0 0 0.90 0.90

SW CRE –7/4 -46.70 -45.10 1.60

LW CRE 4/4 26.684 25.52 -1.17

Net CRE –3/4 -20.01 -19.58 0.43

Notice that Set 1 TOA works on the disk

The only input 
parameter

51

geoid

wg = 4.0034

51 15 36

αp = 15/51 = 

0.294



1= 26.684 Wm-2 Set 1 Set 2 Difference

Surface N N × Unit
EBAF Ed4.2.1

Jan 2001 – Dec 2025

Set 2 – Set 1

(Wm-2)

SW down clear 9 240.15 240.94 0.79

SW up clear 1 26.68 29.63 2.95

SW net clear 8 213.46 211.31 -2.15

LW down clear 12 320.20 318.43 -1.77

LW up clear 15 400.25 399.07 -1.18

LW net clear -3 -80.05 -80.64 -0.59

Total net clear 5 133.42 130.67 -2.75

SW down all 7 186.78 187.12 0.34

SW up all 1 26.68 23.40 -3.28

SW net all 6 160.10 163.72 3.62

LW down all 13 346.84 346.60 -0.24

LW up all 15 400.20 398.87 -1.33

LW net all -2 -53.37 -52.28 1.09

Total net all 4 106.73 111.44 4.71

geoid

wg = 4.0034

Set 1 and Set 2 of CERES Data Products, Surface

The only input 
parameter

51



1= 26.684 

Wm-2 
Set 1 Set 2 Set 3 = Set 2 - Set 1

TOA N N × Unit Libera ? Difference = Absolute Magnitude !!!

Solar 51/4 340.22 340.22 0.00 Zero (by def.)

SW up clear 8/4 53.37 53.73 + 0.36 Clear-sky SW Deviation

LW up clear 40/4 266.84 266.00 – 0.84 Clear-sky LW Deviation

Net clear 3/4 20.01 20.49 + 0.48 Net Clear-sky Deviation

SW up all 15/4 100.06 98.83 – 1.23 All-sky SW Deviation

LW up all 36/4 240.15 240.48 + 0.33 All-sky LW Deviation

Net all 0 0 0.90 + 0.90 Net All-sky Deviation ("EEI")

SW CRE –7/4 -46.70 -45.10 + 1.60 SW CRE Deviation

LW CRE 4/4 26.684 25.52 – 1.17 LW CRE Deviation

Net CRE –3/4 -20.01 -19.58 + 0.43 Net CRE Deviation

      If Libera will be a ”wohltemperierte Klavier” => Set 3

A well-calibrated 
instrument

If Libera will be a well-calibrated instrument, it will measure absolute deviations from the equilibrium positions. 



Set 1
Equilibrium positions

51



Set 1

Set 2

Vibrations

Equilibrium positions

51



Set 1

Set 2

Set 3 Libera

Absolute magnitude

Equilibrium positions

51
Vibrations



26.68   1 80.05   3
186.78   7

160.09   6 26.68   1
400.24   15

346.87  13

LWCRE

1
26.682

0.00 0.14

-2.78 -1.28 1.05

-1.77
+0.46

Eq. (3) Sensible heat + Evaporation = (Outgoing LW – LWCRE)/2
                      25.4 +       81.1 = (239.5 – 26.68)/2 + 0.1

Eq. (4) Absorbed SW + All-sky emission =  2 × Outgoing LW + LWCRE
                    160.7 +     345.1 = 2 × 239.5 + 26.68 + 0.1

0.61
-3.38

-0.64

340.2 
51/4

100.06 
15/4

240.14 
36/4

This is our recent 
understanding of 
Earth’s Energy Budget

Integer positions for
Sensible heat and 
Evaporation
separately

The only input 
parameter is 

Incoming Solar

Stephens et al. (2023, BAMS):

"the surface energy balance 
relation Rn = LE + H "

Stephens (1992): 
Rn = OLR/2 (clear-sky)

Eq. (3):
Rn = (OLR – LWCRE) /2 (all-sky)

N positions are exact

Equations are exact

30 Years of GEWEX

Stephens et al. (2023, BAMS)
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Summary: 30 Years of CERES
Wielicki et al. (1996) (BAMS)

Set 1

Stephens et al. (1994) =>

RN = σTS
4 – σT0

4 = CONV =
F∞

2
Eq. (1)

Inamdar and Ramanathan (1994) =>

Ga = σT(τ*)4 – f0 = CONV = σTg
4 – σT(τ*)4 = f0/2 Eq. (2)

Eq. (1) & Eq. (2) => ga (clear)= 1/3

All-sky extension ga (all) = 2/5

Solar Extension: TSI = 51

=> LWCRE = 1

ga(clear) = 5/15, ga(all) = 6/15

αp = 15/51 = 0.294

EEI = ΔASR – ΔOLR

ΔF = Set 2 – Set 1

Set 2

EBAF Edition 4.2.1 V3 (01/2001 — 12/2025)

Ramanathan and Inamdar (2006): ga = 1/3

ga (clear) = 0.3333

ga (all)     = 0.397

αp = 0.291

ISR = 340.22 Wm-2

wg = 4.0034 => TSI = 1362.04 Wm-2

1 = 26.684 Wm-2

EEI = (241.38 – 240.15) – (240.48 – 240.15) = 0.90 Wm-2

Deviation for each flux component = Observed – Equilibrium

CERES Data Products
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