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Time mean difference maps DRY – MOIST
The equatorial oceanic regions are moister and have more cloud liquid.
Equatorial precipitation is slightly enhanced and evaporation increased in
the tropical Atlantic and western Pacific. The net radiative forcing changes
are negative especially over equatorial  South America and Africa, and in
the regions of the Pacific ITCZ and the SPCZ.

Results
Global time means

Field Units MOIST DRY DRY –
MOIST 

MOIST4K DRY4K DRY4K-
MOIST4K

Moist air
mass

kg/m2 10045. 10048. 2.262 10045. 10058. 12.724

Dry air
mass

kg/m2 10020. 10022. 2.270 10010. 10022. 12.863

Water
vapor path

kg/m2 25.318 25.310 -0.009 35.908 35.767 -0.140

Cloud liquid
path

g/m2 45.617 46.631 1.013 49.386 50.581 1.195

Cloud ice
path

g/m2 24.344 24.027 -0.317 24.576 24.073 -0.502

Cloud
cover

% 69.735 69.777 0.043 68.841 69.086 0.245

Precip. mm/day 3.050 3.076 0.026 3.367 3.395 0.028

Evap. mm/day 3.049 3.076 0.027 3.365 3.395 0.030

Net SW
TOA

W/m2 240.49 240.00 -0.484 242.20 241.59 -0.606

OLR W/m2 240.91 241.49 0.585 249.12 249.60 0.481

SW – OLR W/m2 -0.42 -1.49 -1.069 -6.92 -8.01 -1.087

Experiments
Four AMIP experiments are performed over 10 years (1979-1988)
at ~160 km resolution on 47 levels.The “climate” physics package
is used that is inherited from the ECHAM6.3 GCM.  The
experiments differ in the SST and in the forcing of the density:

● MOIST and MOIST4K have no density forcing and conserve the
moist air mass.

● DRY and DRY4K use density forcing from the parameterizations
for cloud microphysics, convection and vertical diffusion. They
conserve the dry air mass.

Abstract
In its current implementation the ICON model (Zängl et al.

2014) neglects changes of the air density by parameterized

sources and sinks of water vapor or condensed water

species, thus conserving moist air mass instead of dry air

mass. Here a modification is introduced to include the

parameterized density tendencies in  the dynamics –

physics  coupling in ICON, thus making the dry air mass a

conserved quantity. This coupling modifies the buoyancy of

air parcels and the column air mass, which will change for

instance the dynamic response to parameterized

convection.  

Short AMIP simulations are performed to test the effect

of this coupling  for current sea surface temperatures and

for sea surface temperatures increased by 4K. 

Global time averages generally show only small changes,

though regionally effects are significant. Especially it is

found that the water vapor path, cloud liquid path and

convective precipitation generally increase in the

equatorial regions. The global mean radiative net flux at

the top of the atmosphere is changed by 1 W/m2. These

changes are mostly insensitive to the prescribed 4K

increase of SST. The prescribed 4K increase causes a 12

kg/m2 increase in atmospheric mass.
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