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Mediterranean area vulnerability AradaN
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Ozone accumulation over the Mediterranean sea adiasana

Model simulations

Saturday 03 September 2016 O0OUTC MACC-RAQ Forecast D+0O VT: Saturday 03 September 2016
Model: ENSEMBLE Median (N=7) Height level: Surface Parameter: Ozone Daily Mean [ pg/m3 ]
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Ozone accumulation over the Mediterranean sea arasana

Shipborne observations
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AriaSaNa

Naples (> 3 millions inhabitants):
- one of the largest conurbation on the EU shores of the Med. sea.

- highest population density in Italy (exceeding 10000 inh/km? in
some municipalities).
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Project AriaSaNa (www.ariasana.org) AriaSaNa
Surface and airborne Local scale meteorological
measurements and air quality modelling
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RAN Simulation set-up: WRF + FARM CHOE S
AriaSaNa
WRF V3.5.1 . 3 L — . §
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Grid spacing: 4, 1 km

Vertical grid: 16 levs (up to 10 km)
o e Emission inventory: ISPRA2010
downscaled at municipal level for
Campania Region
BCs: air quality forecast from QualeAria

O SAPRC99 gas phase chemical
a0 mechanism implemented using KPP

1 aero3 (CMAQ) aerosol module
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Summer 2015 ozone episode R
Persisting high pressure
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O3 concentration
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Morning
41.2

7:30-10:40 l.s.t.

horizontal legs length ~ 30 km
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AriaSaNa
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AriaSaNa
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WRF back-trajectories AriaSaNa
arriving at P1 location from 350 to 735 m a.s.l.
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AASL 1100 15/Deesmber/ 2015 15:34
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Arga range [0,20] [B5.4005,3466.88] Top af demain ©

Global data range: [53.0637,241.05] Astual [76.15886,173.98]
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Madel FARM Simulatien time: 150672015 13:00:00 Variakle: c_03

Arga range [0,20] [B5.4005,3466.88] Top af demain ©

Glohal data range: [52.6176,262.854]  Actual: [77.628,193.128]

3487 - . T - '|4|5|6|6r6|5|]| T 1|§'

220
210

2318

1168

~ e 03

29{]'IIIlllll'll]'l_lllllJll.,sI#llll o o= |||B|E||||||||55 ug,’mE

30

AriaSaNa

15/07/2015 13:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model FARM Simulatien time: 12.07.2015 130000 Yarighle: 03

Area range [400.5,4482.5] [499.5,4568.5] Top of domain O

Global data range: [52.6176,262.854]  Astual: [78.0635,262.854]




FARIANET

31

ASL 1100 15/Daesmber/2015  15:35
Fila: ChJesrs\finardigandravariaSaNawali_osrehyguoearyei mulazionhhireeyeone g4 201507 15.ne
Madel FARM Simulatien time: 15.67.2015 1408:00 variable: c_03

Arag range [0.20] [85.4005 3466.88] Top of demain O

Global data range: [52.5374,249.655] Actual: [H1,4956,202.274]

.266.4566,65] — 15.

I N
2]

03
ug/m3

AriaSaNa

15/07/2015 14:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model FARM Simulatien time: 12.07.2015 140000 Yarighle: 03

Area range [400.5,4482.5] [499.5,4568.5] Top of domain O

Global data range: [52.5374,249.6559]  Astual [74,2151,245.655]




FARIANET

32

AASL 1100 15/Deesmber/ 2015 15:35
Fila: CAlesrs\finardhgandravariaSaNa\Woli_osrehguoearyel mulazionhhireeyeons.g4. 201507 15.ng
Madel FARM Simulatien time: 150672015 15:00:00 Variakle: c_03

Arga range [0,20] [B5.4005,3466.88] Top af demain ©

Global data range: [S1.4621,260.715] Actual: [B3.4513,232.364]

.266,4566,65] — 15,

[T A A I A
(1]

833

e 03
ugsm3

AriaSaNa

15/07/2015 15:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne

Model FARM Simulatien time: 12.07.2015  19:00:00 Yarighle: 03
Area range [400.5,4482.5] [499.5,4568.5] Top of domain O
Global data range: [51.4621,260.719]  Astual: [75.6673,260.714]




\RIANET (CHOM

10000

15/07/2015 15:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model FARM Simulatien time: 12.07.2015  19:00:00 Yarighle: 03

. Area range [400.5,4482.5] [499.5,4568.5] Top of domain O
B0 Blobal data range: [51.4621,260.718]  Astual: [75.6673,260.714]

4000

2000

33

AriaSaNa

230
[ P

e 03
ugsm3



FARIANET

34

AVEU 1.10.0 15,/Dessmber/2015  15:35
Fila: C:\UesreyfinordiheandrevAriaSaNawaoli_osrehyguoeariei mulazionhhireeycons.g4.201507 15.n
Madel FARM Simulatien time: 15072015 18:03:00 Yarighle: c_03

Area range [0,20] [85.4005,3466.88] Top af demain ©

Global data range: [51.1352,261.917]  Actual [A3.4378,245.147]

e_3
55 g5 Ug/mi

AriaSaNa

15/07/2015 16:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model FARM Simulatien time: 12.07.2015 160300 Yarighle: 03

Area range [400.5,4482.5] [499.5,4568.5] Top of domain O

Global data range: [51.1352,261.8917]  Astual: [76.3473,261.917]




FARIANET

35

AVEU 1.10.0 15,/Dessmber/2015  15:35
Fila: C:\UesreyfinordiheandrevAriaSaNawaoli_osrehyguoeariei mulazionhhireeycons.g4.201507 15.n
Madel FARM Simulatien time: 15072815 17:00:00 Yarighle: c_03

Area range [0,20] [85.4005,3466.88] Top af demain ©

Global dota range: [52.0494,261.697] Actual [B0.5122,247.303]

e_3
55 g5 Ug/mi

AriaSaNa

15/07/2015 17:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model FARM Simulatien time: 12.07.2015 17:00:00 Yarighle: 03

Area range [400.5,4482.5] [499.5,4568.5] Top of domain O

Global data range: [52.0494,261.697] Astual: [B4,2691,261.657]




FARIANET

AVEU 1.10.0 15,/Dessmber/2015  15:35
Fila: C:\UesreyfinordiheandrevAriaSaNawaoli_osrehyguoeariei mulazionhhireeycons.g4.201507 15.n
Maodel  FARM Simulatien time: 19.67.2015 1B:0G:00 Warighle: 03

Area range [0,20] [85.4005,3466.88] Top af demain ©

Global dota range: [51.887,252.89]  Actudl: [B4.6701,243.308]

2318

11688

AriaSaNa

15/07/2015 18:00

AVISL 1.10.0 15,/ Dacsmber/ 2015 15:30
Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model  FARM Simulatien time: 15.07.2010 18:00:00 Wariahle: c_03

Area range [400.5,4482.5] [499.5,4568.5] Top of domain O

Global data range: [51.887,252.88]  Actusl: [55.6105,252.84]




\RIANET (CHOM

10000

15/07/2015 18:00

G000 AVISU 1.10.0 15/December/2015  15:30

Fila: CAlears\finordhgandrovirioSaNayWoli_osrehguoeariei mulazionhhirestcons.g4. 201507 15.ne
Model  FARM Simulatien time: 15.07.2010 18:00:00 Wariahle: c_03

Area range [400.5,4482.5] [499.5,4568.5] Top of domain O
Global data range: [51.887,252.88]  Actusl: [55.6105,252.84]

4000

Faint coordinat

37

AriaSaNa

e 03
ugsm3



ARIANET =~
Ozone mass balance iasae
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Conclusions

v Measurements and model results confirm that elevated ozone concentrations
affect Naples inland flat region, where photochemical production takes place.

v Low ozone values over Napoli gulf could be explained by titration effect of
marine traffic emissions possibly underestimated by model simulation.

v’ The elevated ozone rich layer (500-1000m) detected by airborne
measurements can be caused by a combination vertical dispersion, surface
titration and recirculation in the afternoon residual layer.

v" Model results show seaward ozone transport in return current over 1200m.

v" Naples conurbation role of O, source is confirmed.
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Thank you

AriaSaNa project has been funded by Regione Campania and coordinated by the
Institute for Mediterranean Agriculture and Forest Systems (ISAFOM) of the

National Research Council. 40
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AriaSaNa
e O R
LICOR-7500 CO2 and H20 densities of air Within 1 % of reading for CO2 and within 2% of
- reading for H20
Best Aircraft Turbulence (BAT) 3D wind speed with respect to aircraft
- probe
- Riegl Laser Altimeter LD90-3 Aircraft flying height from the ground Typically 0.5 m at highest range and 10 cm at
minimum range
C-MIGITS (Accelerometer) Position, velocity, and attitude information Position (SEP): 3.9 m, Velocity (1 sigma,
horiz/vert): 0.1/0.1 m/s, Pitch and Roll (1 sigma):
1.0 mrad, Timemark Output 1 pps: 1
microsecond, Heading (1 sigma, in motion): 1.5
mrad
GRIMM 1.109 Optical Fine dust analyses within the size range 0.25 - 32 um 3% in max. range
i Particulate Counter in 31 size channels and also determine the dust mass
from that
2B Technologies Model 202 Ozone ranging from low ppb up to 100,000 ppb (0- ~1 ppb
n Ozone Monitor™ 100 ppm)
7. 2B Technologies 405 nm Atmospheric NO2, NO and Nox ( = NO + NO2) 0-10 ppm in the concentration range 0-10,000
. NO2/NO/NOx Monitor ppb for NO2 and 0-2 ppm in the range of 0-2,000
ppb for NO and NOx
LI-190SA Photosynthetically Photosynthetic Photon Flux Density (PPFD) Sensitivity: Typically 5 pA to 10 pA per 1,000
Active Radiation (PAR)- pumol st m-2
Radiometer Linearity: Maximum deviation of 1% up to 10,000
pmol st m=2
' Everest IRT (Infrared Infrared temperature of the soil
Temperature)
Micro LiDAR Vertical profiler of the atmosphere based on laser
technology for optical remote sensing.
ARK 3360 Industrial PC ark 3360 for the acquisition of data with -
Ububtu 0S 41
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WRF AWR V3.5.1 Configuration AiaSan

WRF physics | Input namelist | description
scheme option

Microphysics mp_physics=6 Single-Moment  6-class scheme
(ice, snow and graupel processes)

Longwave Radiation |ra_lw_physics=1 RRTM (Rapid Radiative Transfer
Model), accurate scheme using
look-up tables

Shortwave ra_sw_physics=2 Goddard shortwave (two-stream

Radiation multi-band scheme with ozone
climatology and cloud effects)

Cumulus cu_physics=1 Kain-Fritsch scheme (deep and

Parameterization shallow convection)

Land Surface sf_surface physics=2 |Noah Land Surface Model

Surface Layer sf_sfclay physics=2 |Eta similarity (based on Monin-
Obukhov theory).

Planetary Boundary | bl _pbl physics=2 Mellor-Yamada-Janjic Eta

layer operational scheme
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