
ICNC satellite vs model

a,b a,c a,d a,e
−70 to −60°C −60 to −50°C −50 to −40°C −40 to −30°C

60°S

30°S

0

30°N

60°N

180° 120°W 60°W 0 60°E 120°E 180°180° 120°W 60°W 0 60°E 120°E 180°180° 120°W 60°W 0 60°E 120°E 180°180° 120°W 60°W 0 60°E 120°E 180°180° 120°W 60°W 0 60°E 120°E 180°

60°S

30°S

0

30°N

60°N

0

100

200

300
Ni

5µm (#.L−1)

0

5

10

15

20

25
Ni

100µm (#.L−1)

Figure 9. Spatial distribution of N5µm
i (a,a-e) and N100µm

i (b,a-e) from 2006 to 2016, averaged in a 2⇥ 2° lat-lon grid and per 10°C

temperature bin from -80 to -30°C.

6 Preliminary evaluation of Ni climatologies

Spatial distributions of N5µm
i and N100µm

i corresponding to 10 years of DARDAR-LIM products are now analysed. A thorough

evaluation of these distributions remains difficult due to a lack of other reference for such climatological data; preliminary

results are thus discussed here to assess the overall coherence of the observed Ni patterns with general expectations but should

be cautiously considered. The interpretation of these distributions in terms of evidence of controls on Ni are here only briefly5

addressed as they will be the focus of part two.

6.1 Global spatial distributions

Figures 9(a,a-e) show the spatial distribution of N5µm
i averaged in a 2⇥2° lat-lon grid and subset into 10°C bins from -80

to -30°C. The N5µm
i shows a strong temperature dependence, with higher N5µm

i values being observed at colder Tc globally

(Fig. 9(a,a-e)). This Tc dependence is particularly strong over tropical land regions and in regions experiencing strong con-10

vection (the tropical warm pool, intertropical convergence zone). This is consistent with the strong updraughts in convective

regions producing high supersaturations and so higher nucleation rates, causing these increased N5µm
i values (Kärcher and

Lohmann, 2002; Krämer et al., 2016).

There is also a strong Tc relationship in orographic regions, but it is prominent at warmer temperatures, with a large increase

in N5µm
i being observed in the Himalayas, the Rockies, Southern Andes and the Antarctic Peninsula, as well as the edge of15

the East Antarctic icesheet (Fig. 9(a,d)). These higher N5µm
i values are typically found in the mid-latitudes, where higher

windspeeds provide stronger orographic uplifts (Gryspeerdt et al., 2017). Consequently, such features are less likely in the

tropics, where the atmosphere is barotropic. This is for instance clearly noted in the Andes, where no high N5µm
i values appear

at the northern end.
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Conclusions

• Convective detrainment is most important process for cirrus cloud mass and heating


• Horizontal ice crystal concentration pattern can be reproduced by a GCM


• In-situ cirrus formation is controlled by dust distribution 
-> much more dust over the NH -> more heterogeneous cirrus over the NH


• Convection is the major IC source and most important for the LW CRE


• But convective IC are a tuning factor




