CONICET

- Ty

CCT - MENDOZA

1A

abal Emissions InitiAtive

Evaluation of WREhem performance in the Air Quality
modeling over Metropolitan Area of Buenos Aires:
inter-comparison of global vs. local emission

inventories.

LopezNoreia Ana Isabel

Berna Lucad,amed-lorencia PuliafitoSalvador Enriqué&ernandez Rafael Pedro

ana.lopez@frm.utn.edu.ampfernandez @conicet.qgov.ar

Center for Sustainable Development StudisSEDS (GEAA)

Universidad Nacional déuyq Argentina.
Universidad Tecnologica NaciondgndozaArgentina

Consejd\acional dénvestigacione€ientificay Técnicaen la ArgentindCONICET), Mendoza, Argentina.

. Bes’s —_— F
- : Centro de Estudios para el Desarrollo Sustentable 8w . (; A A ;_’g; - | ||\|( | | ( ) C E N
C.E ;i ete s =S UNIVERSIDADY FACULTAD DE CIENCIAS
o A Universidad Tecnol6gica Nacional - Facultad Regional Mendoza = %°® TN FRM w MNACIOMAL DE CLUYO .r:xm.' TAS Y NAT URAL '—.:‘


mailto:ana.lopez@frm.utn.edu.ar
mailto:rpfernandez@conicet.gov.ar
https://www.researchgate.net/lab/Center-for-Sustainable-Development-Studies-CEDS-GEAA-SALVADOR-ENRIQUE-Puliafito?_sg=QZ9ZkdTQp4iwYLM7yZnNYKkBcNh5IyDlMQ8Wqsq0MaNjQfrPs6gVxp10ScjiOXqoGdG5hCBcHXvQXnyE2sZKdKvzLw

Objective Evaluatethe WRFChem model sensitivityto different anthropogenicemission

inventories,implementingthe GEAAvighresolutioninventoryfor Argentinacomparedto the
EDGARITAR)lobalinventory

We usethe athro_emisstool versionmodified by Fernandezt al. (2017)
and Schiavoneet al. (2017) (available upon requesi to generateregional

Methods and Data emissionsboth from global inventories, as well as from local emission
inventories AlsoanupdatedWPSo includethe implementationof Political
1. Two simulations performed: and Timezonemaps,aswell as high-resolutionland useand terrain height

WRFEDGAREDGARITAP database for anthropogenic emissions| Staticfields.

WRFGEAAGEAAlatabase for anthropogenic emissions inside a) Spatial resizing over WRF domains for both inventories
Argentina and EDGARTAP outside.

2. Comparison against surface observation for 3 stations inside
urban area and 1 station in swvban area.

3. Comparison of NO2 tropospheric column against satellite
product (SentinebP- TROPOMI)

WRFChem Setup

4 nested domains Resolution: 36, 12,4 and 1.3 km
Study area Buenos Aires/ Argentina
Chemical Scheme MOZART
Aerosol Scheme GOCART
Dry Deposition Coupled to Soil & Vegetation

Biomass Burning Database Fire Inventory from NCAR (FINN)

Chemistry incilt_igl &oundary MOZARA global model D) Different typesof temporal profiles dependingon the landuse As
conditions

well as the time-zoneshift for zonalbandsat different longitudes(only
Simulation Dates 1-10 September 2017 for WRFGEAA)




Inner domain (d04, 1.3km resolution)

spatial surface concentration
distribution.

A Large differences between simulated surface PMLO
concentrationsat morepolluted areas

A ParticulateMatter concentrationsin the surfacelayer
areclearlylowerfor WRFGEAA

A A better resolveddistribution of vehicularemissionsin
the highresolutioninventory (GEAA)s reflected in the
differences on the surface concentrations of NO2
between WRFEDGARand WRFGEAA, with higher
values being observedfor WRFGEAAnear the main
vehicularoutes.

AnthropogenidNO2 emissiongd04)

E_NO2 WRF-GEAA (mol km 2 day ') 1200 E_NO2 WRF-EDGAR (mol km™?* day™')
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PM10 daily average concentration

Obs-avg Modelavg RMSE

NO2daily average concentration

Obs-avyg Model-avg RMSE

Station (ug m-? wgm-3 (ugm-3 R NMB(%)
1. cordoba 40,34 42 38 30.84  0.07 5.07
2.centenario 33,36 56,52 36.33 017  75.31
3. la boca 3551 49,75 3081  -0.02  39.00
4. acumar 17.7 21.11 16.59 058  19.02

Obs-avg Model-avg RMSE

Station (g =3 o my wgmy R NMB(%)
1. cordoba 40,34 51,05 26.67  -0.02  26.55
2.centenario 33,36 53.58 31.01 0.08  B0.52
3. la boca 35.81 42 18 2484 004 17.78
4, acumar 17.73 25 60 18.09 0.63 4552

PM2.5daily average concentration

Obs-avg Model-avyg RMSE
[ug m=7) [ug m=7) [ug m=7)
acLmar 1258 4 .76 1158 0.87 -B2.14

Station R NMB (%)

Obs-av Model-aveg RMSE
(ug m=3) (ug m=79  (ug m~7

Station R NMB (%)

acumar 1258 7.58 833 0.95 -39.70

70

60 |

Station (ug m-3) (ug m—=)  (ug m-7) R MNMB (%)
1. cordoba 2289 1270 1228 023 -4 52 50 |
Z2.centenario 20013 1433 792 052 -28.60
3. la boca 2313 1282 1211 .42 A4 EE | a0t
4. acumar 2819 8.46 25.55 0.a3 GRS | B
= WRFEDGAR | =

- Ohs-a Model-av RMSE

Station (ug m‘:?} Ug m_,}‘l wgm= R NMB(%) 20
1. cordoba 22.89 1549 T.88 0.34 -14.88 10L
2.centenario 20013 24.07 753 051 1957
3. la boca 23.13 18.16 2.0%9 048 21,459 0
4. acumar 28.19 1442 18.28 091 -43.85
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Inner domain (d04, 1.3
km resolutionjemporal
analysis for urband
bocg and suburban
station @cumal.

A GeneraPM10 behaviois well
representedor laboca with slight
underestimation.

A Highpearsoncorrelation
coefficients foPM10 and PM2.5.

A Overestimation in the daily
concentration of NO2 for both
simulation cases dh
bocastation.

A Good agreement for
daily NO2concentrationn acumar
(suburban area).

A Changes in spatial resolution do not
have a remarkable impact on the
temporal distribution compared to
the simulation with the global
inventory



NO> [molecules/cm?]

Tropospheric Column at 34.65°S
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range,lower background no2 levels .
areobservedor the simulation. Also s o e oo e
high simulated background values Longitude

observed NorthREast Argentina.

Tropospheric Column at 32.8°S
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