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Clear-sky

Table 2-1. Geometry vs CERES observation for global mean clear-sky fluxes
CERES EBAF Edition 4.2, version 2, October 2000 - September 2023 (W m2), clear-sky
Clear-sky ﬁ 10

Trenberth’s Earth-like geometry:

Eq. (1) SFC SW+LW Net =OLR/2 8+12-15=10/2 (Schw 1906, Eq.11; Houghton 1977, Eq. 2.13)
Eg. (2) SFCSW+W Tot=20LR 8+12 =2x 10 (Schw 1906, Eq.11; Houghton 1977, Eq. 2.15 at T = 2)

Unit = 1 = 26.68 Wm™ Clear-sky N N x Unit EBAF Ed4.2 Difference

SW insolation 51/4 340.17 34020 0.03
2 6 6 2 6 6 Clear-Sky LW | 404 | 26630 265.95 085
ToA SW 8/4 53.36 53.78 0.42
Atmosphere Net 374 2001 2042 0.41
133 399 8 5 1 5 1 2 LW down 12 320.16 318.06 210
2 6 6 LW up 15 40020 398.75 -1.45
Clear-sky LW Net 3 -80.04 -80.69 -0.65
Surface | | ! _
8 + 12 - 15 1 0 /2 SW Net 8 213.44 21133 211

SW + LW Net 5 133.40 130.64 -2.76

All-sky

Table 4-1. Geometry vs observation for global mean TOA and surface fluxes and CREs for
CERES EBAF Edition 4.2 V2 for October 2000 to September 2023 (W m™), all-sky, 1 = 26.68 Wm?

y) Eq. (3) SFC SW+LW Net = (OLR — LWCRE)/2 6+13-15=(9 -1)/2  (Schw 1906, Eq.11; Houghton 1977, Eq. 2.13 incl L)
Real Ea rth S Clea r-s ky geometry Al I_sky Eq. (4) SFC SW+LW Tot = 20LR + LWCRE 6+13 =2x9+1  (Schw 1906, Eq.11; Houghton 1977, Eq. 2.15 at T = 2 inc
ASR OLR 9 TSI=51 All-sky N N x Unit EBAF Ed4.2 Diff

1 Net 20 SW insolation 51/4 340.17 340.20 0.03
286 266

P — ey s SW 15/4 100.05 98.95 -1.10
These temperatures are plotted in Fig. 3.11. In pure radiative equilibrium the tem- - up o S e -
peratures of the surface and the air in contact with the surface are different. This dis- up / 240.12 240.3 .2

continuity is caused by the absorption of solar radiation at the surface. Such discon- TOT Net 0 0 0.88 0.88
tinuities are usually greatly suppressed in reality because of efficient heat transport SW Net 6 160.08 163.71 3.63
by conduction and convection. (Hartmann 1994, Page 63) LW down 13 346.84 346.25 0.59
4 133 - 266/2 Surface LW up 15 400.20 398.58 -1.62

LW Net -2 -53.36 -52.33 1.03
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CONV ULw SW 714 -46.6 45,17 52
| 212 I 433 399 320 6 +13 - 15 = (9 -1)/2 o i 1 s T i T
Net -3/4 2001 -19.59 0.42
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