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Methodology and results:

Project Objective: FY18/19 Results: 1. Parameter screening. To which key parameters are the EDMF results
most sensitive to?
m Representation of In gredie nts.: * Computationally efficient monte-Carlo based Monis—Qne—at—the—time
. . o method (MOAT, Posselt et al., 2019), result value u - impact of
turbulence, clouds and 1. JPL Stochastic multi-plume Eddy-Diffusivity/Mass-Flux (EDMF) parameter on the quantity of interest (QI).
convection are one of the paramet.e rization, b resenFs unified boul.ldaliy layer, shgllow, deep * For each QI compute rank of 4 and u value normalized by its range
. convection and microphysical parameterization (Suselj et al., R
most uncertain parts of 2019a.b): (Ru)
' « D ition of subgrid-scale motion into (i) multipl ti
climate and weather oot o sberdele moton o )l omcthe || Rank ot andnormatcd e R cormsponding o o
pI'EdlCthll models. P P P Y parameters for different Qls (x-axis)

and (i1) non-convective environment
e Microphysical processes coupled to subgrid scale dynamics
QllEStiOIlS to be answered: e Strong interaction between convective microphysics and plume
dynamics, consistent assumptions about subgrid-scale distributions of

_ . . thermodynamic and kinematic variables o
What phySlcal variables * 14 model parameters with (somewhat) uncertain values associated with
should future observational uncertainty of subgrid-scale processes (see table below) 10
systems measure to constrain |
these highly uncertain LI A 5iggize gz °
processes in climate and Schemcmcsj of .the three convective types represented by the EDMF Main results:

parameterization. . iy .
weather prediction models? e All QIs are highly sensitive to the values of parameters controlling
Dry convection Shallow convection Deep convection updraft properties (¢ and Wb)'
* Most QIs are moderately sensitive to parameters s, and a.,,.

* What is the minimum v

requirements (l e. vertical 2. Measurement constrain for parameter values. Which physical
4 i e > o variable best constrains influential EDMF parameters?
resolution and error - > I ‘ ' *  Perform EDMF simulation for the parameter space defined by four
° ° ¢ U . <
characteristics) for these o > > % Wl influential parameters - |
. Sy = . . A ' e For each EDMF simulation compute probability that simulated
measurements to pr0V1de > ,)U , g . . RS quantity 1s consistent with measurement, assign distribution to
meaningful constrain for ‘u I “\ - I > I c parameter values
v “1" o i Il K > * Estimate posterior distribution of parameter value given the uniform

atmospheric models? - — .
prior

Model parameters in the EDMF parameterization. . o , ,
Posterior parameter distribution given measurements of certain
Parameter  Range  Default Short description physical parameters (represented with lines) and prior (bars)

Mass-Flux component

- a, 0.05-0.5 0.15 Updraft area at the surface 06 - ] 06 i
Beneflts tO NASA and JPL é 0.6 9 Factor in lateral entrainment rate parameteriza- 04 [ 1 o4l
. S ' ) tion (Egs. 7 and 8) E E
(or sign ificance of resu |tS): N 2 - 100 10  Number of updrafts 02f A ] To2f
< 0.5 - 92 1 Factor representing intermittence of entrainment . m 0:
f ? rate (Eq. 7) 0 2 , 4 6
o o 0o 0 . . o Correlation coefficient between w and ¢; in the sur-
= Help define priorities for c(wa)  02-1 032 p layer 08 prorrrrrrr | o8
o . - Correlation coefficient between w and 6, in the sur- 3 ] 5 ]
future Earth observing cwb)  02-1 058 e layer S 1 504
om o .o o - ‘ . Coeflicient 1n updraft vertical velocity equation 2 02 3 : . ool
Capabllltles dl’lVeIl by the e 0-3 L5 (Eq. 5). Parameter w, is constrained with Eq. 6. [ ‘ ‘ ‘\—D" ] 02 r‘r . ‘
. . Qty, 0.3-3 1 Factor in surface o,, equation R ] 5 5 0= ] » 3
Ileed tO lmpI'OVe lmpOI'taIlt Qy, 0.3-3 1 Factor 1n surface ¢; equation sf oy
o g, 03-3 1 Factor in surface 6, equation : Pri , — T
aSPECtS Of atmOSpherlC Eddy-Diffusivity component ror d a
R _ 10-3 101 0.07 Coefficient in stability dependent formulation for — CC — mf CCrax LWwP
mOdelS and lllldeI'StaIldlIlg Of an ) a diffusive length scale. .
th E th, t h Agiff 0.5-5 3 Coefficient for diffusive length scale. Main results:
¢ Larthh’'s atmosphere Gdiss 05-5 L Cong:si;‘iﬁtrlorififslpat“’e length scale (Fq. 14) e Parameters ¢ and w, can be well constrained with observation of
. 015 | Dissipation rate for momentum and Thermody- temperature and water vapor profile, other potential observations provide
o y S namic variables used in s’'s’ equation . .
= Help define the need for little constrained. . .
] * Most observations cannot constrain parameters s, and a,, (their impact on
2. Case study - Diurnal cycle of non-precipitating continental convection
development ARM B ol 2000 | | | |
( case, brown et dl., ) 3. Measurement requirements. What is the required vertical resolution
3. Proxy for measurements — large-eddy-simulation (LES) data for the and error of measurements?
studied case.  Repeat parameter estimation (step 2) with decreased vertical resolution
and random error of measurements
e C(iriteria characterizing impact of measurements: (i) Most probable value
Pl/Task Mgr Contact of parameter, (ii) dP = 100 * max[(Ppost—Ppn-or) /Pprior] Where P,
i . and P, are prior and posterior parameter distributions.
Information: References: pos
* Brown, A, etal. (2002). Large-eddy simulation of the diurnal cycle of dP (red lines) and most probable parameter values given observation of
kay_suselj_@j_pl .nasa.gov shallow cumulus convection over land. Q J Royal Met Soc. 128, water-vapor (left) and temperature (right) profile as a function of
1075-1093 measurement error (x-axis) and vertical resolution (y-axis)
e Posselt, D. He, F., Bukowki, J. and Reid, J. (2019). On the Relative v g
818 354 0897 Sensitivity of a Tropical Deep Convective Storm to Changes in 6
Environment and Cloud Microphysical Parameters. J. Atmos. Sci. 4
76(4), 1163-1185 2
National Aeronautics and Space Administration  Susel ,K.., Kurowski, M. & Teixeira. (2019a). On t.he Eactors or"os oy FCREENREIRE 0
Jet Propulsion Laboratory C(.)ntro.ll}ng the Development of Shallow Copvectlon in Eddy- o . . lg ks -
California Institute of Technology Diffusivity/Mass-Flux Models. J. Atmos. Sci., 76(2), 433-456 All Tesults. | .
Pasadena, California e Suselj K., Kurowski, M. & Teixeira. (2019b). A Unified Eddy- e For dP =20 the measurements seem to provide reasonable constrain to
Diffusivity/Mass-Flux Approach for Modeling Atmospheric Emdel Earametqs.. q - Hution of 5
WWW.Nasa.gov Convection. J. Atmos. Sci., 76(8), 2505-2537 rror characteristics and vertical resolution of measurements seem to be

related.

Copyright 2019. All rights reserved.
Poster No. RPC-050


mailto:kay.suselj@jpl.nasa.gov

