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Attempt to consider an intermittent wild fire emission source: PBL height?
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NAQFC: offline coupling "'NMM & CMAQ

NCEP Meteorological Model (NAM*)
(60 hybrid c-P model Layers) Assimilation

EPA Emissions Inventory +
Dust and Wildfire emissions
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CMAQ Model *Janjic, Meteor.
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Chemical OF489 NCEP, 2012
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NDAS Assimilates the following important variables

obs data stream

Wind profiles

Cloud top
temperature & Z
Precipitable water

Snow cover

Skin temperature
Temperature
profile

Surface emissivity
radiance

PBL

O3 - column and
profile

Data acquisition platforms

Doppler radar, Satellites (QuikScat, ENVIRSAT,
ADM, AVHRR,OMI,....), TDWR
AQUA, AIRS

METNET GPS-based instrument, Satellites
(EUMETSAT, IFLOWS..)

MIRS

Mesonet, MADIS, MIRS

TAMDAR, ACARS,

MIRS,...

Satellites (ENVIRSAT, METEOSAT,..)
ACARS, Satellites (GPS-RO)

Satellites (AVHRR, AURA POES, TES, OMI)
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Core/Dynamics

Cloud micro-physics

Convective mixing
Radiation

PBL

Land Surface

Physics Coupling
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LW
Mellor-Yamada TKE
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Arakawa C Grid
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rh-based cloud-
column for aqueous
chemistry

ACM Non-local mixing
scheme

CMAQ J Tables

*AMC?2 PBL is a non-
local & local turbulent
mixing scheme

NAM canopy
conductance terms for
Pleim-Xiu LSM

*Pleim JAMC 46, 2007,1383-1395




NAQFC uses ACM2 local & non-local closure to prescribe turbulent mixing

ACM2 Highly dependent on h, the
PBL height — an input from NMMB

Three descriptions of h are
available from NMMB:

1. TKE-based h:
when TKE < 0.01 m? s2
2. Critical Bulk Richardson
number based h:
when R; ;< 0.25
3. Mixed layer height: buoyancy
dissipation >
turbulence production
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NASA P-3B Flight Paths
July 1-29, 2011




Flight track: July 20, 2011

Spirals over Wilmington and Edgewood
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The Turbulent Kinetic Energy (TKE), g / 2, equation may be written in the form

010 Gyt D0 ) !
&(2)+V vl [Kh&(z)] Ps+ Ph-¢ (41) )

g 3 ; ; 2 2 P
where ¢ is the sum of square of the wind turbulence fluctvations, 4" +v" +w" ; V is

the mean wind; P is the shear production; Pb is production by buoyancy, and &

represents rate of dissipation of turbulent energy. Khis given by
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Kh=] g5, (42)

where | is the master length scale for turbulence, and S'qis an empirical constant for which

the numerical value of 0.2 was found (Mellor and Yamada 1982) to optimize agreement

between model results and observed data,
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ACM?2 PBL on July 20 2011 over D.C.

NOAS/ARL 170010045 CMILLIAN RESERVOIR) LON=77.01 /LAT 38.92
200 _]#aaa 'lﬁ N i
150 — —:mcu:n
2 T 1 =z 24
v san =140
— = m
" - . T 20t
(o L _
1 100F
B _ o
- . E g0 £
&0 _/ —_1-:]::1—% o 5
B P u W n E r
A} e, 17 ]
B : 2|:|_
= — Loday 2
Cll]lzl L1 I']IBI [ {'_‘|I L1 IQIEI L1 |1|2| L1 I']I.EI [ {'_‘|I L1 IQIE,I [ B B B [+ 0 Loy oy e o
21 Jul"2011 22 1i%2011 i 23 %2011 G 2040608010020 40
Time (UTG) Observed O
Bcwen 1h Oomag sh @205 1h 0ags Bh OPBL (ACMZ,active) - PBL (TKE) PEL {Rich)
13

Szykman-Delgado PBL Seminar, March 10 2017



Comparison of Wind along flight track of P3B on July 20 2011

Less turbulence may not matter as PBL well-
mixed, shallow-convection may matter.

More frequent low
Bias in higher altitudes
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Comparison of Wind along flight track of P3B on July 20 2011
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Summary

NAQFC is highly sensitive to the definition of the PBLH

Currently several PBLH definitions are available for use

in NAQFC (Ri based: either critical R; ,,, or ACM2, TKE

threshold, and mixed layer height)

Often in convective condition: TKE-based method over-

predicts, Ri based method performed best

e comparing to sondes the ACM2 PBLH predicted the
best

NMMB under-predicted shallow convection at PBL top

and above compared to observations causing:

 High bias in ozone and CO due to under-prediction
in PBL venting
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CMAQ schematics for process-based parameterizations
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Demonstrate how NAQFC can be o _
. . e . . Figure 6-1. Science Process Modules in CMAQ. Interface processes are shown with rectangular
Imp roved by re-initialization or boxes. Typical scienc w};mcﬁs modules are updating the concentration field directly and the data-
. . . . provider modules include routines to feed appropriate environmental input data to the science
further by Improving episo dic process modules. Driver module orchestrates the synchronization of numerical integration across
the science processes. Concentrations are linked with solid lines and other environmental data with

emission inputs broken lines. (From Byun et al., 1098.)




24/7 Mentality

Behind the scene Daily Monitoring & Analysis
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