


wetee  MOtiVation-
u of Meteorology ‘ T ' s
‘"’Troplcal convection is still a maJor modelllng chaIIenge (at aII
scaIes) N ‘

Although epr|C|t convectlon at global scale will happen eventually, .
convective parameterlzat|ons WI|| st|II be need d for a! whlle (20
years ?) I . j B

__I.\_/..Iajolr___known deficiencies of most cumuIu's"'parahﬁ__et"rizations are :

~No co- eX|stence of dlfferent types of convectlon
No convectlve organlzatlon / N\ B
"'"Relatlonshlp to Iarge scaIe assumed determ|n|st|c |

Poor mlcrothSlcs S C N e

-‘ ~No easy / physncal way to deaI W|th varlable resolut|on of host
s 'model NS AV S




#£x. ~..Radar to inform cumulus

parameterlzation

« The best way to get quantitative |nformat|on on statlstlcal

properties of convection at high resolut|on (1-2 km, 5-10 minutes)
. at the scale of a GCM grid box is a weather radar. Need lots of
observat|ons (many years) to bUIld statlstlcs and |nvest|gate
processes and var|ab|I|ty

Unravelllng the reIatlonshlp between sub- grld $cale convectlve
. properties (as observed by radar) and thelarge-scale enwronment
~ resolved by the model |s the bread and butter of cumulus
parameterlzatlon ' \ / .

. Good estlmates of Iarge scaIe parameters can be obtalned from |

| -Our approach usung 17 years of troplcal radar data and
~_~associated-large-scale forcing.analysis to charactenze trop|cal
“convection properties and their variabilitv as'a function of the




i _Darwin dataset 1998 - 2017 (17
Austrah;n ;;ernment ye a rs) 5

u of Meteorology

(+ Berrlmah operatlonal C- band Doppier radar for dual Doppler
- retrlevals) i

Constructed gndded data at T e
= 300 x 300 km domaln 2.5 km resolutlon I
. 150 X 150 km domaln 1.5 Km resolution

""E"X/st/ng products reerct|V|ty, ETH, conv/strat cIaSS|f|cat|on ralnfall rate
hydrometeor classification, ' DSD parameters convective and stratlform

area fractions, parametenzed convectlve vertlcal veIOC|ty (Kumar et al
© 2016, JAMC) - -

Range 150 km (so 300km domaln) / 10 mIHU"teS BT Sta,n S’.'Craté_é-y

Large scale forcmg var|at|onal anaIyS|s

UHF + VHF W|nd profller dataset




-~ Convective raln VS convectlve area

" Bureau of Meteorology Meteorology fra Ct I 0 n =

~ (Re)=discovered strong relatlonshlp between ram rate and area
fraction IRV A
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_Inereasing rain rate is achieved through increase of convecting area
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\ ..._.Wha,,t___d,_,ri_ve_s,__,_convective___g re..a,___fraction

- Convective area fraction is strongly related to convergence
(vertlcal motion, moisture), not to CAPE most parameterlzatlons
_use CAP = -

Convergenc

Davies et al.,

o
@
=
o
(=
=
IZ
=
a
(3]
@
=
o
@
=]
o
2
c
=]
&)

Comective precipitation area fraction
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--Using two predlctors to constram

GCM resolved humidity and vertlcal veIOC|ty are great predlctors to"'
constrain convective area fraction. The degree of stochasticity of
the relationship can also be constralned by these predlctors

Observations Kwajalein
, Convective, stddev [%]

§ Convective, stddev [%]

|| IPeters etal, 2013, jAS




.. Convective types and assouated ram

Bureau of Meteorology

« Using CPOL radar echo top he|ght we |dent|fy 3 types of

precipitating convection (not mcludmg shallow convection). The
... most extreme. rainfall (at 10-mn ‘timescale) originates in

overshootlng convectlon wh|ch itself oceurs |n relat|vely dry
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2 Convective L|fe Cycle: 144 heavy rain

Bureau of Meteorology C a S e S

~ The composite time evolution conﬂrms domlnant role of area
fraction. Gradual growth of cIoud depth from congestus to deep, but
they also coexist.
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Convectlve-scale dynamlcs

Bureau of Meteorology

~ A'pair of wind profilers near CPOL radar aIIows us to retrleve
convectlve vertical velocity | A

“The basic idea

a. 20 January 2006, 0000 UTC, 50 MHz Spectra b. 920 MHz ectra
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e Convective mass qux estlmates

Bureau of Meteorology

Vertlcal velocity + convectlve area fractlon convectlve Mmass ﬂux
and its components PN & ‘
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,}gm . Large-scale controls of convection

Bureau of Meteorology

M0|sture strongly affects area fractlon and veloaty |n opposmg
ways, CAPE mostly affects veIOC|ty and CIN and Wsoo control the
.,,_,_f___,___ex|stence of- convect|on ( v
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% ...Contribution of convection types to
A;Zt:‘;i:t':;m:;‘,‘?“ total convectlve mass qux S

. The three convection types contrlbute to total mass flux in unique
Ways with dlfferent vertical dlstrlbutlon N
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4y Next step : 3D wind retrieval +
w— convective area fractlon from CPOL
ra d ar_

cPOL Reflectivity (dBZ)

| B=(131.90, —lz,go)i
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ood Loec

Red boxes are the two 80-km
- GCM grids for mass flux.
One oceanlo--- one contlnental g

. " Nevv UNRAVEL Doppler deallasmg technlque (Louf et al 2019)
| Next we W|Il produce 17 years of dual- Doppler 3D wmds and convectlve MERS flux

i

Thermodynamlc perturbatlons will also be retneved (cold pool deteotlon >N |
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¢ Feeding this into the SMCM concept

- O EEE
Bureau of Meteorology |
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