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1/ Atmospheric origin of the Eastern Tropical Ocean systematic warm biases

a) Surface temperature bias pattern (K),

coupled simulations:
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1/ Atmospheric origin of the Eastern Tropical Ocean systematic warm biases

a) Surface temperature bias pattern (K),
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1/ Atmospheric origin of the Eastern Tropical Ocean systematic warm biases
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2/ Boundary layer convective transport controlling near surface humidity

The “thermal plume model”

Hourdin et al., 2002, JAS

Similar to the EDMF approach introduced at

about the same time by Siebesma and collab.
Rediscovering a proposition by Chatfield and Brost 1987

Combination of a TKE scheme (Mellor and Yamada MY,
Yamada 1983) and mass flux scheme of the orgfanized

Comparison with large eddy simulations with the
NCAR model, Moeng et al, 1992, Ayotte et al.
1999.)

Idealized convective boundary layer

Forcing : surface heat flux w'0';=0.24 Km/s

structures of the convective boundary layer geostrophic wind u=10m/s
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2/ Boundary layer convective transport controlling near surface humidity

Extension to cumulus clouds : Jam et al, 2013, BLM :
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2/ Boundary layer convective transport controlling near surface humidity

Results from atmospheric simulations forced by climatic sea surface temperature (amip)
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2/ Boundary layer convective transport controlling near surface humidity

a Control of near surface humidity over Sahel
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ot T T =6 hours

b} 22N
20N
18M

16N
14N

Obs —— Direct comparison of the model (300 km ] &
resol) 2m specific humidiy, with AMMA- :
Catch site obervations Bamba

Free
Nudged —— (1,5W, 15.3N), year 2006

20W 15W 10W 5W O 5E 10E 15 20F

T T T T T T T e
100 200 300 #00 600 1000 1200 1500 2000 LMDZ5A

water vapour old physics on the vertical

18,0 o Tbs Do {1.4,77.7)

LMDZ5B
With

2
ik 1] T T T T T T T T T T T Wi OFEE MR MW WA ML AB BEP KT MN DG

hymidity Bamba 2006 time-z plot of émﬁecific humidity
LMDZ5B-LMDZ5A

bias water vapour (old-standard) physics on the vertical

i _! 6
20000 — -
"

A i
1mn ] Obs be (1.4.17.1)
= =i Ml

£ ) e LMDZ5A
A M) without

8.b— .'\-.I I'p! |I '-.-.‘| ) * L
= P A N - i A-d i fl',lir_. —

0000 I I a
- B0000 — I l‘ .H i
g L] T T T L T L] T L T T — i l I I l h ~ 4
Lk FEB [TTT] APR "T. g Jumg JUL ALKE SEP ocT R OEC 100000 . . . ! | i J ! . :
2006 WO MR PR W N W A T @Y I
PO0E




3/ Boundary layer convective transport controlling momentum and dust lifting

Impact of the new parametrization on dust emissions (version with interactive dust)
Simulations with standard (A) and new (B) physics (with thermals)
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3/ Boundary layer convective transport controlling momentum and dust lifting

Colors : « thermal plume » tendency
(non local transport) in ||V]] (m/s/day)
Black contours : [|V]| (m/s)
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ENHFANCEMENT OF SURFACE FLUXES FOR UNDISTURBED PEL

4] Toward inclusion of gustiness in the surface drag computation

Increase of surface fluxes by meso-scale circulations, issued from Toga-Coare experiment
(Redelsperger et al., 2000)

without free convection

ENHANCEMENT OF SURFACE FLUXES ~OR DISTURBED PBL

free convection impact

A1G. 1. Enhancement of surface fluxes for (a) undisturbed convec-

tive boundary layer and (b} disturbed boundary layer.
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4] Toward inclusion of gustinness in the surface drag computation
“New Physics” : thermal plumes + cold pools + convection controlled by sub-cloud processes

y 2 - Emanuel scheme for deep convection

LE — Parameterization of cold pools or wakes (Grandpeix and Lafore 2010)
— Convective closure and trigering based on sub cloud processes

In LMDZ : we use estimations of W' coming from thermal plumes and cold
pool parametrization (Catherine Rio, Phd)

— Allows to shift the diurnal cycle of deep convection with a max in late
afternoon ( Rio et al., 2009, GRL)

/ K: Available lifting energy \

ALE in J/kg, scaling with w'2
= Triggering : max (ALE,,ALE_,) > |CIN]

P: Available lifting power
ALP in W/m?, scaling with w'3,
= Closure : MB=f(ALP,+ALP_,)

ecipitating
downdrafts ;

Schemftic view of
Emanuel (1993) scheme Ov
Deep convection




4] Toward inclusion of gustiness in the surface drag computation

+a 2ALE

thermals
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4] Toward inclusion of gustiness in the surface drag computation

O
o

drag coef

Cq : Exchange coef for moisture
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4] Toward inclusion of gustiness in the surface drag computation

Very very very ... preliminary results : Impact on forced-by-SST simulations
1-year & zonal averages over oceans

Old with *udbe factors
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Concluding remarks

SST biases and evaporation

* SST biases strongly correlated to evaporation biases in forced-by-SST simulations

* Eastern Tropical Oceanic warm biases : RH related. Systematic.

* As strong as cloud effect (not excluding a contribution from direct drag effect on SSTs)
* Wind induced latent heat biases as strong but more variable and zonal

Parametrization of non local transport by boundary layer convection

* Dries the surface. Important for evaporation.

* Important for a good representation of the diurnal cycle of wind over continents and dust lifting
* Involved in the stress / U10m issue discussed in this workshop ?

Work on air-sea drag

* Must include improvement of boundary layer processes

* Get drags and wind stress right for good reasons, | e with good representation of boundary
layer processes and near surface variables (RH, wind, Ts-T2m, correlations)

* For wind stress : impact often hidden by compensation to satisfy the momentum budget

* Strong impact on evaporation requires retuning the model energetics

Link with observations | methodology issues

* Lacking reliable climatology : 2m RH and T, near surface wind, fluxes, vertical profiles ...

* Are we sure that scatterometer winds are OK in terms of mean wind speed ? Are they used
correctly ? Are they scale issues ? Link with gustiness ? U or Ueff ? 16

* Nudging can be useful for sensitivity studies to model parametrization and model inter-
comparisons (Annelize van Niekerk), and direct use of in-situ observations
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