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Impact of changes to the radiation transfer 

parametrisations plus cloud optical 

properties in the ECMWF model

J.-J. Morcrette, Mon.Wea.Rev., 118, 847-873

Discussion
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Comparison of “old” vs. “new” RT schemes

Longwave

Shortwave

Better agreement with reference calculations in both LW and SW. In LW, increased 

cooling, in SW, reduced heating, -> more net clear-sky radiative cooling.

Up to 0.5 K/day

Up to 0.4 K/day
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Impact on globally averaged quantities
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T42 90-day simulations for JJA
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Old scheme

New scheme

Derived from NOAA-AVHRR

radiances

Cloud LW radiative effect is 

more marked. Increased contrast 

between clear- and cloudy-sky 

areas
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Increase in downward SW

radiation over most of the

globe linked to decrease 

in SW H2O absorption
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Decrease in net surface 

LW in the tropics = larger

downward radiation 

linked to changes in the  

continuum and in T and P 

dependence of the LW 

absorption in the new 

scheme
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Mostly increase in 

total cloudiness, most 

of it occurring as high

clouds
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Increase in the sensible

heat flux coming out of the 

continents, linked to 

increased downward 

radiation (SW+LW)
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Increase in the latent

heat flux over the oceans.

Both SH and LH increases

are linked to increase in 

available SW (+LW) 

radiation at the surface.

The model is run with 

specified SST and 

specified surface albedo. 

Increase in downward SW 

will not affect SST, but a 

slightly cooler 

atmosphere above the 

surface will enhance both 

SH and LH.
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Impact on radiative and 

convective heating

Decrease in net radiative heating

Increase in net radiative heating

Clouds are more efficient at trapping

outgoing LW radiation

Increased convective activity
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Impact on 

total 

precipitation

Increased precipitation

most of it of convective.

Compatible with more 

surface SW radiation 

stronger convection, 

and more radiative

cooling increasing the 

upper-level RH. 
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A feedback loop with hydrology and dynamics involving cloud and 

radiation interactions:       Riehl & Malkus (1957), Betts & Ridgway (1988)
Slingo & Slingo (1988), Randall et al. (1989)

Subsidence

Adiabatic heating

Divergence

PBL

Radiative cooling

Convection

Surface Turbulent fluxes

Moisture 

convergence

clear-sky

troposphere

Precipitation

Sub-tropics ITCZ

High-level 

cloudiness
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Impact on temperature

Slower growth of T error

Increase in tropospheric T error with troposphere 

cooler by 1-1.5K, but similar latitudinal gradient 
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Impact on wind

Small decrease in error (wrt analysis) for U as T latitudinal 

gradient remains similar. Decrease in error for W thanks to 

stronger convection.
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Objective scores

Small impact on scores in the 

extra-tropics. Improvement only 

shows up after day 6.

Thanks to the overall improved 

climate behaviour of the model, 

the “new” radiation package 

became operational in May 1989.


