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Meteorological processes
iInfluencing air quality

‘dy3

A Coastal sea/bay breeze flows

A Complex topographical processes
A mountain/valley flows; trapping, cold pools

A Urban meteorology
A urban boundary layer, in canyon, skim flows

A Land surface/aisurface exchange

A Deposition, biogenic emissions
A Aerosol interactiveadiative/cloud microphysical processes
A Clouds and aqueous phase chemistry, wet deposition

A Vertical mixingespin stable boundary layers



2 NAM Forecast System - Version 4 (March 2017) &

0 Resolution Changes

0 SelectModel Changes
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CONUS (4 km) and Alaska (6 km) nests 3 k m
Sync AK and CONUS Gibemand Fire Weather nests1.5 km

Updated microphysic§ | mpr ov ed peedipr at i f or n

Reduceincoming SW Rad underclouds: reduce warm season
2-m T warm bias

More frequent calls to physiés Phy si ¢ s/ dy nsgnmi
Improve effect of frozen soil on transpiration and soil
evaporationY Improve cold season 2n T/Td biases
Adjustment to convection in 12 km NAM

Modify latent heat flux treatmer§ Improve visibility along CA
coast

Data Assimilation

é
é

e

DA cycles for 3kmmestsY Much | @aptnedspi n

Useof Lightning/RadarRefectivity-derived temperatureendencies
Yy Improved short-term forecasts of storms at km

DA: Data Assimilation Cycle

New satellite radiances, satellite winds

Courtesy Eric Rogers, EMC
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NAM March 21, 2017 Upgrade

Maan 2-M Tamp va. afc cba (12Z cycla) ovar tha Bastarn US for opas NAM and pll NAM

Maan 2-M Temp va. afc coba (12Z cycla) ovar tha Wastarn US for opa NAM and pll NAM PR ST 201607190000 to 201608291200

foracasta from 201607190000 to 201608291200
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e July 2016 NRT CI\/IAQrodvsVS.O.ZﬁEEE

1 havgDiurnal Ozone =

Observed-Mean
OPERATIONAL Forecast-Mean

-------------------- OPER-V4.7.5-NAM-X Forecast-Mean
PARA-V5.0.2-NAM Forecast-Mean
-------------------- PARA-V5.0.2-NAM-X Forecast-Mean
48 . N
:: / ‘ ““" EAST
36 i W\ ¥/ N\
G A CMAQ V5.0.2 NAMW4: improvement
N in ozone ovesprediction over the
0 East
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a2 \ A\ underestimate over West
- 39
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. A Meteorological impact nearly as large
24 as CMAQ/Emissions upgrade
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Ozone Errors: July 2017

ObsvsRawvsBias Corrected

1-h Avg OZON obs (PPB) avged by fcst hrs

20170701 to 20170731
East-US

Observed-Mean
OPERATIONAL Forecast-Mean
CMAQBCVY Forecast-Mean

DAY 2 1-h Avg OZON obs (PPB)

Northeast
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FORECAST HOUR 12 UTC

34 36 38 40 42 A4 46 18

CYCLE 12

WEST °

25 —> 48 hrs Observed-Mean
OPERATIONAL 25 -= 48 hrs Forecast-Mean
CMAQBCV7 25 —> 48 hrs Forecast-Mean

NORTHEAST

170701/00 05/ 09/ 13/ 17/
2017 DATE ( 12 UTC CYCLE )

25/ 29/

02 o4 06 08 10 12 14 16 18 20 22 24 26 28 30 32 3

FORECAST HOUR 12 UTC

JanpingHuang, NCEP

CYCLE

East : Overpredictionoverall but

underprediction for July 1812 exceedences

West: Continuedinderprediction

O3 BIAS CORRECTION

A Diurnalperformance good, overcorrects
some events (July 102, 1821)
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& NE 2548h T/Td Bias NE U.S.
July 1616, 2017

25-48 HR -h Avg DPT BIAS > (deg-C)
Northeast
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25-48 HR —-h Avg T BIAS > (deg-C)

Northeast
e | AM 25 == 48 hrs BIAS
NAM 25 —=> 48 hrs BIAS —_—CONUSNEST 25 —> 48 hrs BIAS
4.0 CONUSNEST 25 -> 48 hrs BIAS 4.0
35 3.5 i
Temperature Dew Point
30 3.0
25 s
20
20
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w
T 1.0 g 15 R
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0.0 ﬂ ] - 0.5 3 | |
—05 : -
\ 0.0 A A A
-10 N L /)
170710000 11/ 12/ 13/ 14/ 15/ 16/ 17071000 11/ 12/ 13/ 14/ 15/ 16/
2017 DATE ( 12 UTC CYCLE ) 2017 DATE ( 12 UTC CYCLE )

Cool, moist biases on TJand 12" coincides with ozonenderprediction
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V5 PerformanceiNCEP’

8h Ozone Max Dayl\:l]dl Obs

= e <N

parA PREBIINN T | [ [ W12z cre-
-40-20-10-5 S 10 20 40

- Continued less ozone predicted for day 2
- O3 Biagorrection.improvedver LI

Bias CorrecteGBh Ozone Max: Day 2
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July 12, 2017 NAMMAQ V5 Performance
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NAM Nest derived cloud cc;ver

COMZ PROD CONUSNEST NAM §FC TOTAL CLOUVD FRAC BOR™

NAM derived cloud cover |

CONZ PROD 12 NAM SFC  TOTAL CLOUVD FRAC BDRW= 17071272100

41N

40BN

406N

404N

NE U.SNAM,Nest CMAQ 7/11/12Z 33 h Cloud Cove

PROD 20170711 t12z
20170712/2100v033 total cloud cover (%)

| CMAQ derived cloud cover

I
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Gl COLA/ICES
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- NAM-12 cloud cover too high and extent too broad, CMAQ less
- NAM nest captures clearing along LIS and CT better
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July 12, 2017 NAMEMAQ V5 Performance o =

NE U.S. NAM vs Nest 7/11/ 12Z 33 h forecast ==
2m temperature, PBLH

COnZ PROD CONUSHNEST NAM 2 N THFF BORMx 17071275210
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NAM 2 m Temperature

COnz PROD 12 NAM 2 N TMPF BORMx  170712/2100¥03:
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NAM PBL

COnZ PROD 12 NAM SFC PBL HGT (M) BDR=x 170712/2100¥03

NAM: Temps too cool over CT coast, Nest better




FbLr Evaluallon T
June 13, 2017, 21 UTC ;NCEB,,?
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1 hr ozone
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NEST 3km#x"
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PARA 4X=-DAY  0ZCNO1  TUE 170613/2100v009

A Winds coming from the bay
brought the marine air inland ~ \ape12 ¥

A The NAM NEST 3km tended to
bring the MBL further inland in 2
the northern Chesapeake bay PROD 12 NAM SFC PBL HGT (M) MDWx  170613/2100v009 -

area, especially north of _
Bammorg Y Courtesy: Amand&leinkofer o




NAM-12vs VS
Howard U t Beltsville, Maryland
Lufft Ceilometer PBLH (June 13, 2017)
Day 1 (solid) & Day 2 (dashed) forecasts
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