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Cloud Radiative

Effect
over 2001-2020

Cloud cover change
explains 63%

changes in aerosols and water vapor 37/%
of the 1.8 W/m2 surface warming (0.35 °C)

according to the energy and radiation budget for De Bilt, Netherlands

Radiation and energy flux equations of a column of air Conditions for adjusting calculated emission fraction
atmosphere e (0.85-0.99) and surface e, (0.88 - 0.98)
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Energy and radiation balance Top Atmosphere (W/m2) total forcing , = AesoTa4 1.102 100.0%
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2001-2010 276.3 -88.31 -17.76  -217.12 -10.08  1.79 55.18  0.000 Clear Sky and Cloud contribution to Clear Sky and Cloud contribution f a |
2011-2020 276.3 -85.42 -18.23 -218.20 -10.69 1.97 54.27  0.000 4 W/m2 downward radiation t0 0,9 W/m2 top atmosphere eedback4— - AF/A'I;a -2.517 W/m2.K-1
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Composition All sky downward radiation to the surface 2001-2020 and Total Cloud Effect at the surface: Warmlng SW Clear_Sky and .Warmmg cloud effect relnforce, 100%
Flux W.m-2 type All sky Clearsky  Cloudy sky| TCE(W/m2) at the top: cooling LW clear-sky and warming cloud effect cancel out 4.0% 4.0%
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MS20ZSIE Short Wave (SSR) 120.4 189.2 68.9 : 75%
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Contact: Surface SW All sky SW Clear sky ~ 2001-2020 LW Allsky LW Clear sky SWAIlsky  SWClearsky 2011-2020 LW All sky LW Clear sky
bas.overmars@gmail.com adddata  Ta 283.7 285.17 284.12 284.82
component SSR SSRclear Ta Taclear SSR SSRclear Ta Taclear LateSt advancements 0%
stdev 4,033 21,04 0.6 163 5,836 27.227 058 1333 -Emission fraction near surface (e,) as a function of All sky Clear Sky
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EMS Annual Meeting SE(TCE) SE(TCEinit)= 7.156 SE(TCEinit)= 9017 function of eg: e,= p.e; Oz0n abs
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