
Parameter Value Source

Fragment number

ℵRS = FRSρw
π
6 (2rR)

3 FRS= 3× 108 (kg rime)−1 Hallett and Mossop (1974)

ℵBR = FBR(T − Tmin)
1.2e−(T−Tmin)/5 FBR= 280 Takahashi et al. (1995)

Tmin= 252 K

ℵDS = FDS(2rR)4pfr(T ,rR,Nd)psh(T ,rR) psh = 0.2N (258 K, 10 K)
for rR > 50 µm

Based upon droplet
levitation experiments

pfr = 100 (1− fimm)
[
a1 exp(a2(T − a3))

]
/Nd

with fimm= 90 % Based upon Paukert et al. (2017)

ℵ
(coll)
DS = FDS(2rR)4psh(T ) psh as above

FDS= 2.5× 10−11 Lawson et al. (2015)

(dropdiam [µm])−4

ℵ
(sig)
DS =

α pfr(t,T ,rR)psh(T )
1+ exp[−β(2rR−γ )]

α= 10; β =−0.016 Based upon droplet

γ = 500 levitation experiments

Initial conditions

NX0 0 cm−3

P0, sw,0 680 hPa, 10−6 %

rd0, rr0, rR0 1, 12, 25 µm Mossop (1978, 1985)

ri0, ag0, aG0 5, 50, 200 µm Zhang et al. (2014)

Reinking (1975)

Timescales

τd, τr , τR 5, 15, 25 min Approximate solution

τi, τg, τG 7.5, 20, 17.5 min of growth equations

Droplet spectrum

kCCN, NCCN 0.308, 100 cm−3 (Hegg et al., 1992)

Updraft uz 2 ms−1 (Korolev and Field, 2007)

Time step 1t 3 s


