Strategies to improve air quality

Clappier A.




Air Quality Problems

EMISSIONS

DISPERSION TRANSFORMATION

(transport & turbulence) (chemistry)

DEPOSITION

(wet & dry)

: Secondary Pollutants

Industries  pasidential

Nitrogen Oxides
(NO, NO,) :

shrinininininiiiviiiiioioin : Photo oxidants :
(05, PAN)

Secondary particulates ::

Ammonia
(NH;)

Transport

oo

Agriculture ~ Natural

Plants growth

Human & animal health

SOURCES

IMPACTS




Air Quality Studies

DISPERSION

(transport & turbulence)

EMISSIONS

TRANSFORMATION

(chemistry)

DEPOSITION

(wet & dry)

Photo oxidants :

=t

ﬁ Lk

Industries  pasidential

Transport

=5 ol

Agriculture

(O3, PAN)

Natural

Se.cbﬁdary particu.l
PM) o

Observations

Stan CIESLIK

Ozone Fluxes from Atmosphere to Ecosystems : Measure ff
Environmental Effects o

Juan CUESTA |

Ozone pollution outhreaks across East Asia: daily evolutiorlf :
production analyzed by innovative multispectral satellite

Simone FERRARI

Velocity and concentration measurement in urban canyo
buildings

Artur GSELLA

Air quality data reporting in Europe: the legacy and the tr]

Plants growth

Human & animal health

IMPACTS




Air Quality Studies

EMISSIONS

DISPERSION

(transport & turbulence)

(chemistry)

TRANSFORMATION

DEPOSITION

(wet & dry)

Industries

ReSidential Transport

=5 ol

Agriculture

Hydrocarbons#

Natural

Secondary Pollutants

Photo oxidants
(O, PAN)

Health impact

Monica CRIPPA

Global analysis of the contribution of anthropogenic emi
and health impacts

Potential Impacts of Future Climate Change on Regional
over China

i
Chaopeng HONG i
Elieza MENESES |

Estimation of the health impact and external costs of fog
Cuba

Health impact
Session 1

Tuesday 17:15 to
Wednesday 10:15




Air Quality Studies

EMISSIONS

DISPERSION

(transport & turbulence)

TRANSFORMATION

(chemistry)

DEPOSITION

(wet & dry)

Secondary Pollutants |

Photo oxidants

Sulfuric Oxides ::' Primary particulates
i Rl e—

loana FERREIRA
Improving emissions estimation from residential combusti

Irena JEZEK

Planning traffic emissions abatement strategies using a tr
and measured black carbon apportioned to traffic
YunFatpLam - i
Undated Regional Emission Inventory for Fine Resolution 24

lessie MADRAZO BACALLAO Agriculture

Design a low cost methodology to estimate vehicle emissi

Havana, Cuba

Emissions

Session 1
Tuesday 12:15 to 17:15

Natural

(O, PAN)

Observations
Session 2
Tuesday 11:50 to
05 =

—

et
Plants growth

Human & animal health

IMPACTS

Health impact
Session 1

Tuesday 17:15 to
Wednesday 10:15




Air Quality Studies

EMISSIONS DISPERSION TRANSFORMATION DEPOSITION

(transport & turbulence) (chemistry) (wet & dry)

a Atmospheric chemistry

Session2 = SEEESEES SHEHHH TS

Tuesday 9:25 to 10:40

Cristian FOCSA
Characterisation of propane-based CAST soot sa
spectroscopic and mass spectrometric studies
Cornelia IRIMIEA
Understanding the formation and chemical com
SRS laser-based techniques: from laboratory to field
‘h Ammonia Hiroaki KONDO ‘
""""" I DRl (NH3) B Comparison of Dispersion of 137Cs from FINPP: ‘

I T prriniriziziaio Tape of Operational Air Pollution Monitoring

Atmospheric chemistry

Industries  pesidential Transport Natural o Plants growth

Agricult
) m sTCUELTS Human & animal health

IMPACTS

Health impact
Session 1

Emissions

Session 1
Tuesday 12:15 to 17:15

Tuesday 17:15 to
Wednesday 10:15




Air Quality Studies

EMISSIONS DISPERSION TRANSFORMATION DEPOSITION

(transport & turbulence) (chemistry) (wet & dry)

Atmospheric chemistry

Session2 @ EEEEEE

Tuesday 9:25 to 10:40 S Acids
: . (H,S0,, HNO,)

Air quality modellmg N O FAN)
Session 1
Monday 13:15 to
Tuesday 12:15 ’

Observations
. Session 2
Meissam BAHALI

Adaptation of the Lagrangian module of a CFD code for atmo TueSday 11:50 to

pollutants in complex urban geometries and comparison with yF ¥ ¥V _k Wed nesday 18: 05
Antaine BERCHET S =
Simulating hourly NOx, PM10 and CO2 in the city of Zurich at lJ re Natu ra|
for two years Human & animal health
Bob BORNSTEIN

Ohservation and Simulation of Bifurcation of a Summer Conve
Beijing

Andy CHAN

A case study of the June 2013 Biomass-Burning Haze event us
sensitivity study and vertical transport of haze
JTOdIVII L

Tuesday 12:15 to 17:15

Indus Plants growth

Air quality modelling

IMPACTS

Health impact
Session 1

Tuesday 17:15 to
Wednesday 10:15




Air Quality Studies

EMISSIONS DISPERSION TRANSFORMATION DEPOSITION

(transport & turbulence) (chemistry) (wet & dry)

Atmospheric chemistry

Session2 @ EEEEEE

: Acids
Sl — ¥ : (H,S0,, HNO,)

b=

Jiwei LI
Multi-year variation of PM10 chemical composition and source

industrialized urban area, Spain SR
Xin LI
Attribution of PM2.5 Exposure in Beijing-Tianjin-Hebei Region tq
to Control Strategies

Magdalena REIZER
Source apportionment of urban PM using hourly resolved trace

Source apprtionment

Satoshi TAKAHAMA

seasonal meonitoring network measurements

- .
ol m y Human & animal health
Source apportionment

Session 2
Wednesday 9:00 to 10:40 IMPACTS
Health impact

Session 1

Plants growth

Emissions

Session 1

Tuesday 12:15 to 17:15 Tuesday 17:15 to

Wednesday 10:15




Air Quality Studies

EMISSIONS DISPERSION TRANSFORMATION DEPOSITION

(transport & turbulence) (chemistry) (wet & dry)

a Atmospheric chemistry

Session2 ) HEEBEEEES

Tuesday 9:25 to 10:40 pFrriumidity Acids
, (H,50,, HNO,)

Luis Carlos BELALCAZAR
Towards a sustainable mobility in Bogota Colombia

Arthur ELESSA-ETUMAN
The impact of the urban spatial structure on air quality in the
compaction vs urban sprawl

loana FERREIRA

Air quality for Portugal in 2030 under the revised NEC Direct

Industries

Residential  Transport

o o ¢

[Human & animal health

Abatement strategies

Deshmukh GOPAUL
A novel biologically engineered device to fight air pollution

IMPACTS

Health impact
Session 1

Emissions

Session 1

Abatement strategies
Tuesday 12:15 to 17:15 g

Session 2

Tuesday 17:15 to
Wednesday 10:15

Monday 13:15 to
Tuesday 9:25




Air Quality Studies

EMISSIONS DISPERSION TRANSFORMATION DEPOSITION

(transport & turbulence) (chemistry)

(wet & dry)

Atmospheric chemistry

.~:1:1§5§§§ Se55i0n 2
""""""" Tuesday 9:25 to 10:40

OTO oxidants :
(0,, PAN)

HE 1 T e50d 0 to
- d : nﬂu e H ::.' -:n':n N : R : : e esda : . o i o
Industries - Residential Transport 0 \ ., Plants growth
Agriculture  Natural .
o5 m Human & animal health

Source apportionment
Session 2
Wednesday 9:00 to 10:40

IMPACTS

Health impact
Session 1

Emissions
Session 1 .
Abatement strategies
Tuesday 12:15 to 17:15 : &
Session 2

Tuesday 17:15 to
Monday 13:15 to Wednesday 10:15

Tuesday 9:25

10



Abatement Strategies: Targets
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Energy, Air Quality and Climate Change
are Key Global Issues

The global energy supply is a big part of our economy:
USS 15’000 billion per year representing 20-27% of the GWP

in comparison, agriculture accounts for only 3% (USS 2’300 billion per year)

Source World bank IAEA, 2013

The massive use of energy resources has serious consequences for the environment:

Air Pollution Deaths Cost Global Economy US$ 225 billion per year

Source World bank, 2013
Since 2008, 21.5 million people have been forcibly displaced each year by weather-

related sudden onset hazards Source UNHCR, 2016
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Technical vs. Non Technical Measures
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Example of CUBA

1959: Cuban socialist revolution succeed.

American trade embargo and support of Soviet Union are set up.

1991: Soviet subsidies and trade links are withdrawn.
Energy consumption drops for more than 40% in 4 years.
(1772 kg equivalent oil/inhab. in 1989 to 1004 in 1993).

Energy supply by Cuban resources becomes an essential issue for the country.

2006: Cuban Energy Revolution starts:

Increase energy efficiency and renewable energy production.
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But obsolete technologies generate environmental problems:
example of air quality
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TABLE 1. KEY DEVELOPMENT AND
SUSTAINABILITY FOR CUBA AND THE USA

Cuba us
Life expectancy il 779
Literacy rate 99.8 a9
Infant mortalty rate (per 1000 live births) 3] 6
% children with low birth rate 5 8
% of children enrolled in primary school g7 g2

Public expendiure on education (% GLF) 9.8 5.9
Electricity consumption per capita (KWh) 1,380 14,240
GO, emissions per capita 21 2041

SOURCE: DATA FROM THE UNITED NATIONS HUMAN
DEVELOPMENT INDEX REPORT 2007/2008
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