"JICA Clean City Initiative (JCCI) International Seminar”
2023/2/2 11:00-12:30

Science and Technology in Japan and International Cooperation
12:20~11:50

From the experience of the International Joint Research on Atmospheric Environment
(SARTEPS) between Japan and Mexico

Representative Director,
Institute of Integrated Atmospheric Environment (lIAE)
Professor Emeritus, Ehime University

Shinji Wakamatsu

Based on the experience of the International Joint Research on
atmospheric environmenalt quality (SARTEPS) between Japan
and Mexico, case studies of science and technology in Japan
and international cooperation will be introduced.
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Por solicitud de la Agencia de Cooperacion
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O VAVA A s
CO - Annual average of the 8 h daily maximum
Promedio anual de los maximos diarios de 8 h de CO
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Air pollution-abatement measures in Mexico

1980——

Protection

Protection

1990—— PICCA 1990-1995*
1994 NAFTA

PROAIRE 1995-2000

2000—— 2000 SEMARNAT

PROAIRE 2002-2010

2010 e OAIRE 2011-2020

*Comprehensive Program Against Air Pollution
,Mexico City’s official air pollution control plan for
1990-1995

** North American Agreement on Environmental
Cooperation

1982:Federal Law of Environmental

1988:General Law of Ecological
Equilibrium and Environmental

(NAAEC) ** [ i

Voo, B B Yo

Supporting project from Japan to Mexico

1986 — 1988: Development survey on measures of Air pollution in
Mexico City (JICA)

1990—1992:Development survey on air pollution control ling plan
from stationary sources (JICA)

1993 —1995: Development survey on introduction of combustion
controlling technology related to air pollution abatement measures
in Mexico.(JICA)

1995 — 2002 :CENICA Project / Phase |, Phase Il / (JICA)

1996, 1997: Study on photochemical air pollution formation
mechanism

( Individually important international joint research between two
countries) Leader: Shinji Wakamatsu (JST/NIES)

2005 — 2008: Supporting project for strengthening nation wide air
pollution monitoring system (JICA)

2011 — 2015: Formation mechanism of Ozone , VOCs, and PM2.5
and countermeasure scenarios

Leader: Shinji Wakamatsu (JST-JICA/Ehime University)

SATREPS Project
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Promedio anual de O4
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Mexico City Metropolitan Area

Guadalaja Metropolitan Area

Monterrey Metropolitan Area

(MCMA) (GMA) (MMA)
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Fig. , Trends of annual statistics of O3 concentration in

(a) MCMA, (b)GMA, and (c) MMA.

2000 2002 2004 2006 2008 2010

The panels show the annual mean (thick line), median(thin line), 2nd and 98th percentiles

(green circles), 10th and 90th percentiles (whiskers), and 25th and 75th percentiles (gray
boxes) of the daily averaged concentrations (Benitez-Garcia 2015).
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"International Science and Technology Cooperation for Global Issues"
SATREPS
Environment and Energy (Environmental Field)

International joint research project with Mexico
“Elucidation of Ozone, VOCs, and PM2.5 Formation Mechanisms and Proposal
of Countermeasure Scenarios”
Five years joint research, 2011~2015

Mexican Environment and Climate Change Agency 43 INECC
INECC(National Institute of Ecology and Climate Change) ~
(Originally INE: Mexican National Center for Environmental Research and Training (CENICA))

National University Corporation , Ehime University
Laboratory of Atmospheric Environmental Science
AESRL (Atmospheric Environmental Sciences Research Laboratory)

EHIME LINIVERSITY
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Joint Seminar on Formation Mechanism of Photochemical Ozone,
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Date/Time : 18 September 2014 / 15:50~18:00
Doors open at 15:00

Venue : Ehime University, Nanka Memorial Hall
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Research Objectives

To elucidate the dynamics of photochemical ozone and atmospheric particulates, mainly
in Japan and Mexico, and to understand the common aspects and region-specific
characteristics between the two countries.

Based on this, we will clarify the production mechanism of Ozone, VOC (volatile organic
compound), and PM2.5 (particles with a particle diameter of 2.5 microns or less) in
Mexico. We will comprehensively analyze and evaluate the results obtained from
monitoring and modeling and human exposure evaluation data, and propose scenarios
for Co-benefit air pollution control in model cities and model areas to the Mexican
Ministry of the Environment and local governments.

MEDIO
AMBIENTE

Science and Technology Research Partnarship

B

—— for Sustainabla Developmant Program

% INECC — gy N

. lt’ } EHIME UNIVERSITY
JICA

e
S CENAM

Capacity to study formation mechanism of Ozone, VOCs, and PM2.5 and to develop

proposal of co—benefits countermeasure scenario based on key scientific findings
are enhanced.



Mexico City is considered as a megacity due to its high population density, whereas Guadalajara and

Monterrey are considered urban areas.
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WG1 Ozone Research

Ozone sonde observation
Mexico City (SMN) 6 + 12 launches
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Understanding the three-dimensional distribution of ozone
and weather from the ground to an altitude of 10 km or more
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WG1

Sonde observation

Mexico City, Meteorological Department rooftop Guadalajara Meteorological Bureau
4 < S b Q" 4

Simultaneous comparative observations

[

Mexican Meteorological Office

Preparation of observation manuals
in English and Spanish

This project

15




Central America is a blank zone for ozone sonde observation

o...?: @ ': ‘0:.‘0" .: ° »
8 ° o 2 > ° » o °
° ‘ i ) . s o. \

Ozone Sonde Stations where data have been reported to the World Ozone and Ultraviolet
Radiation Data Centre (WOUDC) since 2010-1-1 or more for more than 2 years

Application to the World Bank for Periodic Observations




Check standard gas supply and quality control in Mexico through VOC monitoring

Realizing the need for unified quality control, including environmental standard items

Technology transfer to CENAM and proposal to build the same system

as CENICA-INECC cooperation between U.S. EPA-NIST

Technology transfer to CENAM for autonomous and sustainable development
after completion of the project (including new systems)

Japan
NMIJ

15t Stage
Support VOC (Ozone precursor) mon

Supply accurate VOC standard gas (P
2" Stage >
Technology transfer :

BTEX primary standard gas

v

3rd Stage
Technology transfer :

Expansion of VOC components
standard gas by new calibration syst
Air Quality Standard (CO, SO,, and N

New calibration system : GC-FID system

WG2




7 fCENAM CENTRO NACIONAL DE METROLOGIA

oo do Chindlisis

MEZCLA DE GASES DE CALIBRAC ION DE BTEX EN
NITROGENO

Clive wmes de ideatificacion del Informe de Amilisis; CNM-1A-630-001/2014
N, de Servicior 630- 141008
Nuombre ded cliente: Instituto Nacional de Ecologia v Cambio Climitico

Diveccion del cliente: Ay, San Rafael Atlixco No. 186 Col. Vicenting, C.P. 09340,
Lztapalapa, México. D.F,

Analito Namero Fracciom de cantidad Incertidumbre
CAS de sustancia Expandida
wimalmol umol/mol
Benceno 71-43-2 1028 0013

loluend |ON-§8-3 |03 0012

Etilbencena HH-41-9 (9043 0,004
o-Xileno 95-47-6 11,980 110
m-Ntleno 1U8-38-5 L AKIT79 {(LUOR |
p-Nileno [06-42-3 {1980 Q010
Ertido probado §
e g —ci‘__ 'A 3
——
Q.F-B. Francisco Rangel Munillo Q. en A Guadalupe Judith Saine Lribe
Metndlpuo Coordmador Crentitico
489
Carretera a Los Cués km 4,5 El Marqués, Qro, CP. 76241, México. 1489

Apdo. Postal 1-100 Centro C.P. 76000
Tels.: 01 (442) 211.05.00 al 04, Fax: 211.05.28
130-AC-F002-2

Calibration certificate issued
by CENAM (copy)

Technical training at Japan
launched a proofreading service.
After returning to Japan,

*Equivalent to JCSS standard gas in Japan

The following is the expansion uncertainty of
JCSS standard gas

Benzene: 1.0%
Toluene: 1.0%
o-Xylene: 1.5%
m-Xylene: 2.0%
Ethylbenzene: 2.0%

Note: JCSS standard gas does not contain p-xylene

'(’.nS’CENAM

NTRO WA



Table 1 Major PM, s mass composition contribution in the atmosphere of the metropolis in Mexico (ug/m®)

Site PM, 5 POM EC |(NH,),SO, NH,NO;| Crustal |Biomass| NH,Cl | Sea salt
. MexicoCity]  41.2 13.4 5.2 6.9 3.0 115 0.5 0.3 0.4
(33%)] (13%) | (17%) | (7%) | (28%) ] (1%) | (1%) | (1%)
Monterrey | 295 8.5 2.0 5.0 3.2 6.6 0.3 0.6 0.6
(29%) | (7 %) (17%) | (12%) ] (22%) | (1 %) | (2%) | (2%)
5.5 1.7 3.4 0.7 4.3 0.2 0.2 0.1
: Guadalajaq 17.7
(31%) ] (10%) | (19%) | (4%) | (24%) ]| (1%) | (1%) | (1%)
Results of Source Category Analysis
(ug/m°)
:Osaka :Merced :Guadarajara
PM, 5 17.0 30.5 24.3
(NH,),SO, 6.8 5.8 2.8
POM=1.80C 5.2 6.5 7.1
Crustal 1.8 5.6 5.6
EC 1.0 2.9 1.3
Biomass 0.2 0.1 0.3
Sea Salt 0.2 0.3 0.5
NH,NO; 1.2 1.1 0.6 WG3
NH,CI 0.1 0.2 0.0
Unknown 0.5 7.9 6.2




Unknowen: 3.1 ( 8%)

POM(=1.6xOC):
11.1 (28%)

Mean PM, 5 conc.

Crustal: of 86 days
11.0 (28%) at Merced in MexicoCity:
39.3 ug/m®

EC: 4.7 (12%)

: (NH,),SO,:
6.8 (17%)

: NH,NO3:
2.6 (7%)

Figure Mean concentration of main constituent concentrations in PM, .

observed from Sept 2011 to Oct. 2013 in Mexico City.

WG3




Benzene concentrations [pug/m3]

Fig. In-vehicle concentrations for each commuting mode in 2002 and 2011. Each solid bar shows the maximum value, upper

(a) Formaldehyde
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Creating a Model User Community WG>

Instituto Nacional de Ecologia

e

Title: National Pollutant Source Inventory Modeling Seminar
Date & Time: November 22, 2012 10:00717:40
Place: SEMARNAT Conference Room 35F Conference Room

Participants: SEMARNAT, INE, GDF, IMP, CENICA, public health institute, local consultant Jap
in total

WARGEE EREWGS

UNAM: National Autonomous University of Mexico JST/JICA

50 XK
22

‘ GDF: Mexico City




\ertical Cross Section of Adv., Diff. and Chemical terms

Cross Section adv (ppb/hr) MER
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Scenario creation support for WG6: NOx-limited/VOC-limited

(PH202/PHNO3<0.05 :cmaq_15km_000525_03) (PH202/PHNO3<0.05 :cmaq_15km_000525_06) P
138° 140 138" 140 < N}mcmofj?
\ ——— \ O 171 197
. 0525 12JST | . 0525 154sT || P(H,0.)/P(HNOy) | Z -
5 Tonnesen and Dennis (2000) 15 | ) e o
M VOC-limited H e
| o[] NOx-limited 1 s
> 160——
f /\__:___zsf _ //,15:] ppb_'_'_‘|125
% 3% 0.5 ML—* 10—
Saito et al. (2010 - N
( ) ) VOC |

- | 05w lw15.2 |
To kyO To kyO S. Wakamatsu et al. /' Atmosphic

e o pe o VOC-limited Environment 33 (1999) 3097}3108
P(H202)/P(HNO3)

e gt || e VOC-limited | VOC—limited
o B ﬁ__. :.-._'.‘., I AN o VOCI 03 |

s S S s NOx-limited NOx | O3 ¢

=y 8w “r I (weekend effect)
U o by
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| ,- | 'ﬁ Mexico City _ | Mexico City | Song et al. (2010) VOC | 03=
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Ozone and Chemical Production Plumes
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Ozone and Chemical Production Plumes

WG5 Masahiko Saito 2015/5/3



Recommendations (11 items) WG6

1. Countermeasures against sources of VOCs, which contribute to
ozone generation

2. Countermeasures against the source of airborne particulate matter
(Focusing mainly on BC in PM2.5)

Prevention of gasoline vapor emissions
4. Ensuring the accuracy of monitoring data

w

11. Construction of a low-carbon mobility system




Mexico Metropolitan Area

Programa para mejorar la calidad del aire
. de la Zona Mefropolitana
ey e et del Valle de México

2011-2020

T B B Y
1995—2000 2002 —2010 2011—2020

Guadalaj

ard Area Monterrey Metropolitan Area

et R
- ' : i A SEMARNAY b&, 7 N
Programa para Mejorar la Calidad del Aire — l = )
Jalisco2011-2020 i, [N
PROGRAMA DE GESTION
PARA MEJORAR

LA CALIDAD DEL AIRE
DEL AREA METROPOLITANA DE MONTERREY
2008 - 2012

- Ao .

— P‘
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2011—2020 1997—2000 2008—2012
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Development of i
young Mexican human resources

Outline of WG1: Ozone re




Government Scholarship International
Students(Global Framework)

17 Oct 2011 :
Entrance Ceremony of the United Graduate School !
of Agricultural Science, Ehime University

Dissertation Theme
"Distribution of Photochemical Air Pollutants in Mexico

and Research on its generation mechanism®
k} NECY)
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Lessons learned and suggestions

By conducting joint research using the same measurement
and same analytical methods,
quantitatively comparable scientific knowledge was obtained,
and policy recommendations based on these findings were made.

Cross-regional comparative studies have been conducted in each
region. It was extremely useful in promoting
effective co-beneficial air pollution control.

The technologies and scientific results that have been transferred
to Mexico through environmental support and joint research are
being used not only in Mexico but also in air pollution monitoring
and air pollution countermeasures in the Caribbean.

Support for continuous post-confirmation
after the project is completed.
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