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Reunification ?

Current state:
1. 9v,9;,q9,,No — ACNEBCOND Resolved condensation — qgl),
2. ACNEBN Radiative cloud — N,.q, Gi rads 9¢,rad
re-estimates Gesraq from gy with other HU. profile and Gecrad from N,
then N,,q xith Xu-Randall formula.

— Npaa, N — ACNPART classified cloud — N, By, Ny, N
— Nrad, Qirad; Q¢,rad — aceaneb?2
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Reunification ?

Current state:

1. q?, f, %, Nz — ACNEBCOND Resolved condensation — qgl),

2. ACNEBN Radiative cloud — N,.q, Gi rads 9¢,rad
re-estimates Gesraq from gy with other HU. profile and Gecrad from N,
then N.,q xith Xu-Randall formula.

— Npaa, N — ACNPART classified cloud — N, By, Ny, N
— Nrad, Qirad; Q¢,rad — aceaneb?2

3. Turbulent transport, depp convection — N}

4. g, —, qi*— q;, Nt — ACNEBCOND — ¢,
~s ACCDEV — Fu, Fugy

5. (+Fcci, Fece) + Neg — microphysics — iautoconversion, collection, evaporation...
(+ turbulent fluxes)— cptend, dynamics = qy.q;",q,, qF, q;"
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PDF of local saturation departure

Local condensation is related to a local positive departure from saturation.

Saturation depends on temperature
¢ condensation increases temperature
Pre-existing cloud condensate do not condensnse a second time but may evaporate.

= use ‘liquid (and ice)’ temperature

Qe = Gt — Gsat( T, p) = ar[qt — Gsat(T1. P)]
1

Laqsat
cp OT

To=T—(Lvqe + Lsqi)/ cps aL =

T=T,
Mean grid box: Q. = ﬁ[ﬁ — Gsat (T, P)}

Principle: assume some distribution of Q. aroud Q.
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Smith 1990 Cloud scheme

Symmmetric pdf of s, departure from mean saturation excess
Qe: s=Gc — Qc = (qt—qs) —(ﬁ—ﬁ)i
width b = 0v/6 = g5(1 — UL), (Ue is critical relative humidity).

Qc=-2.00e-03 Qc=0.00e+00

b=8.00e-03 N=0.28 b=8.00e-03

! N=0.50
 qc=5.62e-04

qc=1.33e-03

& e &
) 7 5=0c-Qc ) ) =00
Q. < 0: unsaturated grid-box Q. = 0: just saturated mean grid-box

< q;:=7qs, N =0..
more cloud at RH; = RH + % =1 requires a skewed pdf !



Smith 1990 triangular pdf width

Smith HUC profiles
Ref: En=0.4.H1:9.5,H2=0.91.Hmod=0.3

| b=0v6 = Gemi(1 — HU,)
3 where HU, is
critical mean grid box relative humidity

3 — = at twhich first cloud appears
S En = RETAMIN ~ 0.4

D H; = RHCRIT1 ~ 0.5

3 H> = RHCRIT2 ~ 0.91

+/A\xdependency



Drawbacks and high resolution issues

e the triangular Q. distribution lacks realism.
e at mean grid box saturation, G ~ Gsat <= Q. =0= N=10.5

* In the presence of convective ascents, the pdf should have more than 1 mode.
This becomes more critical when updraughts become (partially) resolved.



Drawbacks and high resolution issues

e the triangular Q. distribution lacks realism.
e at mean grid box saturation, G ~ Gsat <= Q. =0= N=10.5

* In the presence of convective ascents, the pdf should have more than 1 mode.
This becomes more critical when updraughts become (partially) resolved.

= Define a bimodal PDF, with distinct clear and cloudy modes
= Resolved vertical velocity should avffect the relative widths of the 2 modes

= Use physical reasoning to get a more or less realistic representation.
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Making a bimodal PDF (1)

e two triangular modes: and cloudy, with a horizontal transition at a fraction « of the
minor mode height.

hoo
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Q

The extreme widths bgg: clear sky and bjj:overcast determined from mean grid-box state:

= (1 — HU:)Gsat (T, p), as in Smith
by; = br- tunable, depending on the phase

...and br affected by the resolved vertical velocity w
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¢ two triangular modes: and cloudy, with a horizontal transition at a fraction o of the
minor mode height.
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Making a bimodal PDF (1)

¢ two triangular modes:
minor mode height.

fxo
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and cloudy, with a horizontal transition at a fraction
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by = variability of g or oversaturation in cloudy part. 0 < bl < by

When N =0 = by = bgg and by = 0: limit of first cloud;
When N =1 = by = 0 and b; = by1: limit of first hole in clouds.

Otherwise bothe mode are present, o makes the transition
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Making a bimodal PDF (2)
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fxo

The variation of the modes width and height is obtained by pre-determining the slopes, from
boo and b11: S =1 = bgo - (70 - boo) etc. for isocele case.

gliding from 2 isocele triangles (2 slopes) to a 4-slopes represntation: 0 < x0 < 1, relative
abscisse of the summit.

The slopes may vary with Q..

depends on @: see below.



Making a bimodal PDF (illustration)
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Making a bimodal PDF (illustration)
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Making a bimodal PDF (illustration)

4-slopes PDF, mean <Q_c<(

<Qe>=0, N=0.45, <qc>/N=0.00277
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Making a bimodal PDF (illustration)
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Making a bimodal PDF (illustration)
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Making a bimodal PDF (illustration)
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Effect of the vertical velocity

GN
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Effect of the vertical velocity

N and qc/N vs om for different Qc

00=0.003; b11=0.0045; fOm2: action on b1 only, b00=0.003, chi00=0.5,chi11=0.5 .,
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Other aspects of unified scheme

o Correction of saturation (local T) below real T inversion:

— earlier only in radiative cloud
— here moved to cloud condensation scheme = thermal effect of enhanced condensation.

¢ Shallow convection :TOUCANS — only transport,
= assume condensation covered by resolved scheme.

o Context of grey zone, maximum overlap of convective and 'resolved’ cloud



Other aspects of unified scheme

e Protection of convective condensate
N _ .
— g1 = max(qc’, Ge0°)

Ny = max(N°®, N¢) Teo€ = Geo - N
t

* "radiative’ condensates: suspended part of gross condensate after acnebcond, with effect of

€]
~—

vertical velocity.
1+ max(0,

E\E\E‘
N

w1 = @ Wice + (1 — @) Wiigs ZSUSX = qsuisxs— (0,

S —Gc1

c.rad = zsusx[1 — exp(——)]
zsusx




Other aspects of unified scheme
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e — Chosen HUC profile, consideration of
oversaturation below the tropopause.
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— Effect of phase on bgy and bs1:
= phase partition «;(T) vs step transition
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Peculiar things from operational 3MT

¢ RDTFAC=1 making a mixed phase zone up to -40°C:
litterature suggests -8°C or RDTFAC=0.27

¢ XR scheme assumes G, in clouds, computed with a step
transition from liquid to ice at 0° C:
source of large departures when qorking with «;( T) = fonice.

¢ RWBF1=1600 « 300.




Preliminary results: Precipitation

BITRI unified cloud/condensation XR 3MT operational

t4BT7nd : 2005-09-10 13:00:00 t4REF_xrl : 2005-09-10 13:00:00

200 200

max= 7.5, mean= 0.05
max= 7.9, mean= 0.03

5060 PREC. EAU.CON+EAU.GEC+NEI.CON+NEI.GEC t+0001 5060 PREC. EAU.CON+EAU.GEC+NEI.CON+NEI.GEC t+0001



Preliminary results: Precipitation

BITRI unified cloud/condensation XR 3MT operational
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BITRI unified cloud/condensation XR 3MT operational
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Preliminary results: Precipitation

BITRI unified cloud/condensation XR 3MT operational
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Preliminary results: Precipitation

BITRI unified cloud/condensation XR 3MT operational
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Preliminary results: Precipitation

BITRI unified cloud/condensation XR 3MT operational
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Preliminary results: classified cloud

SURFNEBUL.TOTALE

14BT7nd : 2005-09-10 14:00:00
o sozh

o

o1, scai=,
‘i) 0039101, max=3, mean-0.63626

SURFNEBUL.TOTALE
14REF_xr1 : 2005-09-10 14
ran

00, sal=,
Min=0 01173, mase1, mean0.0713

SURFNEBUL HAUTE
t4BT7nd : 2005-09-10 14:00:00
range +02h

96737, mean=0.34472

SURFNEBUL HAUTE

14REF_xrL : 2005-08-10 14:00.00
ange +02n i

max=0.99999, mean=0.41005

ols=p, e

SURFNEBULMOYENN
14BT7nd : 2005-09-10 14:00:00
range +02h

a1,
ax0.09062, mean=0.42451

SURFNEBUL MOYENN
14REF _xr1 : 2005-09-10 14:00:00
range +02h

SURFNEBUL BASSE
t4BT7nd : 2005-09-10 14:00:00
range +02h

SURFNEBUL.BASSE
t4REF_xr1 : 20050




Preliminary results: classified cloud
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Preliminary results: classified cloud
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range +0dh

SURFNEBUL HAUTE
14BT7nd : 2005-09-10 16:00:00
range +0dh
"

SURFNEBULMOYENN SURFNEBUL.BASSE
14BT7nd : 2005-09-10 16:00:00
range +0ah

t4BT7nd : 2005-09-10 16:00:00
range +04t
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£

=
“0.99036, mean=0.41594 "m0, max=0.99976, mean=0.29626

SURFNEBUL HAUTE SURFNEBUL MOYENN SURFNEBUL. BASSE
14REF_xr1 : 2005-09-10 16:00:00 H4REF _xr1 : 2 1016:00:00 4REF_xr1 : 20 10 1¢
range +0an




Preliminary results: classified cloud

SURFNEBUL.TOTALE SURFNEBUL HAUTE
14BT7nd : 2005-09-10 17:00:00 t4BT7nd : 2005-09-10 17:00:00
range +05h | range +0sh.

SURFNEBUL.TOTALE
{4REF _xr1 : 2005-09-10 17:00:00
ge +05n

SURFNEBULMOYENN
14BT7nd : 2005-09-10 17:00:00
range +05h

SURFNEBUL MOYENN
H4REF _xr1 : 2005-09-10 17:00:00
tange +05h

SURFNEBUL.BASSE
t4BT7nd : 2005-09-10 17:00:00
range +05h

o150, scal,
"m0, max=0.99964, mean=0.2642

SURFNEBUL.BASSE
t4REF_xr1 : 2005-09-10 17:00:00
range +05h

o0 s,
=0, max<0.99852, mean=0.27141




Preliminary results: classified cloud

SURFNEBUL.TOTALE SURFNEBUL HAUTE SURFNEBULMOYENN
14BT7nd : 2005-09-10 18:00:00 t4BT7nd : 2005-09-10 18:00:00 14BT7nd : 2005-09-10 18:00:00
range +06h range +06h range +06h

e
L
)

ols=0,sca1,
"M, max=0.9999, mesn-0.50950

SURFNEBUL.TOTALE SURFNEBUL HAUTE SURFNEBUL MOYENN
{4REF _xr1 : 2005-09-10 18:00:00 14REF_xr1 : 2005-09-10 18:00:00 14REF _xr1 : 2005-09-10 18:00:00
range +06h range +061 i n

3,
1. mean=0.79288

SURFNEBUL.BASSE
t4BT7nd : 2005-09-10 18:00:00
range +06h

.

o
00, max=0.99996, mean=0 2906,




pressure (hPa)

Preliminary results: DDH
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4BT7nd~14REF_xr1, 2005-09-10 12:00+05h
(dom=0] 5h accumulaton) min=-8 47, max=8.82

14BT7nd, 2005-09-10 12:00+05h
([dom=0] 5h accumulation) min=-21.8, max=28.8

4REF _xr1, 2005-09-10 12:00+05h
(dom=0] 5h accumulaton) min=-213, max=36
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pressure (hPa)

Preliminary results: DDH

4BT7nd~14REF_xr1, 2005-09-10 12:00+05h
(dom=0] 5h accumulaton) min=-2.74, max=2.71

14BT7nd, 2005-09-10 12:00+05h
([dom=0] 5h accumulaton) min=-8 94, max=8.36

H4REF _xr1, 2005-09-10 12:00+05h
(1dom=0] 5 accumulation) min=-105, max-0.35
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pressure (hPa)

Preliminary results: DDH
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4BT7nd~14REF_xr1, 2005-09-10 12:00+05h
(dom=0] 5h accumulaton) min=-2.71, max=2.74

14BT7nd, 2005-09-10 12:00+05h
([dom=0] 5h accumulation) min=-12.2, max=10.1

4REF _xr1, 2005-09-10 12:00+05h
(dom=0] 5h accumulation) min=-11.9, max=11.5
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pressure (hPa)

Preliminary results: DDH

14BT7nd~14REF_xrL, 2005-09-10 12:00+05h 14BT7nd, 2005-09-10 12:00+05h H4REF_xr1, 2005-09-10 12:00+05h
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Work going on...

e getting an effective control of tendencies = scores

CSD scheme = same process.

Validation over the seasons...



