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Summary of Terminal Evaluation

. Outline of the Project

Country : Project title :
Mexico Joint Research Project on Formation Mechanism of Ozone, VOCs, and PM2.5 and
Proposal of Countermeasure Scenario, Mexico

Issue/Sector : Cooperation scheme :
Environmental Management | Science and Technology Research Partnership for Sustainable
(Air Pollution) Development

Division in charge: Total cost :
Environmental Management Team 2 about 235 million Yen
Global Environment Department

Period of Cooperation period: Partner Country’s Implementing Organization :
Cooperation January 2011- National Institute of Ecology and Climate Change
December 2015 (JICA) (INECC)

Supporting Organization in Japan :
Ehime University

1. Background of the Project

Air pollution caused by photochemical ozone, volatile organic compounds and suspended particulate
matters in the atmosphere has become a serious worldwide issue. To cope with these problems,
understanding of air pollution formation mechanism and development of strategies for countermeasures
to improve the atmospheric air quality should be conducted.

In this joint research project, common measurement techniques, analysis and simulation methods and
monitoring system of air pollutants will be established between Mexico and Japan. Based on human
exposure data obtained from the monitoring and simulation results, air pollution risk analysis will be
conducted considering the difference of emission, meteorology, topographic features, generation and
transport of primary and secondary air pollution both in Mexico and Japan. Using these results, the
countermeasure scenarios against of air pollution are prepared and an adequate plan will be proposed.
Furthermore, the results of the Project would be disseminated to countries that are facing the tasks of
interested in improving the air quality improvement both regionally and globally.

2. Project Overview

(1) The Project Purpose
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.

(2) Outputs
1) Output 1: Three dimensional distributions of Ozone and meteorological factors are studied.
2) Output 2: Dynamics of VOCs including source, transformation and transport are studied.
3) Output 3: Dynamics of PM2.5 including source, transformation and transport are studied.




4) Output 4: Personal exposure to Ozone, VOCs (including Aldehyde), and PM2.5 is evaluated.

5) Output 5: The relationship among emission sources, ambient concentration and personal exposure
level is studied.

6) Output 6: Co-benefit countermeasure scenarios to mitigate air pollution (mainly caused by Ozone,
VOCs, and PM2.5) and climate change are elaborated.

(3) Inputs (as of Terminal evaluation)
Japanese side :
1) Experts 47.8 MM (short term expert), three long term expert as Project Coordinator in total
2) Persons who received/participated in trainings/symposium in Japan
24 persons (including JICA group training scheme)

3) Equipment
Ozonesonde observation system, slit-jet air samplers, ion chromatography, automatic air
samplers, servers for modeling and others

Mexican Side :
1) Counterparts: 40 counterparts
2) Facilities (Laboratory and Project office at INECC) and equipment for analysis and survey
such as X - ray fluorescence analyzer
3) Local cost for utility charges, travel expenses for counterparts

I1. Evaluation Team

Members of
Evaluation No. | Name Position Organization
Team
Mr. Kazunao Leader Director, Environmental Management
1 SHIBATA Team 2, Environmental Management
Group, Global Environment Department,
JICA
Ms. Kana Cooperation Environmental Management Team 2,
2 | TAMURA Planning Environmental Management Group,
Global Environment Department, JICA
3 Mr. Jun Evaluation Sano Planning Co., Ltd
TOTSUKAWA | Analysis
4 Dr. Kotaro SATREPS Principal Fellow, Japan Science and
INOUE Program Officer | Technology Agency
g Ms. Mari Assistant Japan Science and Technology Agency
TAKAGI Program Officer
Period of 22/June/2015-11/July/2015 Type of Evaluation :
Evaluation Terminal evaluation




I11. Results of Evaluation

3-1 Accomplishment of the Project
3-1-1 Achievement of the Outputs
(1) Output 1 : Three dimensional distributions of Ozone and meteorological factors

Output 1 has already been achieved as of the Terminal evaluation.
Through short term observations by use of ozonesonde, the three dimensional profiles of ozone
up to 10km altitude were studied in Mexico City Metropolitan Area (herein after MCMA) and
Guadalajara. The results and findings of the studies were already presented to international
communities through academic journals and symposiums. In addition, it should be highlighted
that the Project’s outputs prompted National Metrological Services (herein after SMN) to plan
periodical ozonesonde observation as its routine activity. SMN has already included periodical
ozonesonde observation in its financial-assistance proposal to the World Bank.

(2) Output 2 : Dynamics of VOCs including source, transformation and transport
Output 2 has already been almost achieved as of the Terminal evaluation.
Dynamics of VOCs including emission, transformation and transport are studied by use of SI
traceable standard gas. Scientific findings on VOC concentration are contributing to formulate
policy proposals as well.

(3) Output 3 : Dynamics of PM2.5 including source, transformation and transport
Output 3 has already been achieved as of the Terminal evaluation.
Dynamics of PM2.5 including emission, transformation and transport are studied by the sample
collected at the three targeted cities, MCMA, Guadalajara, and Monterrey. The findings on PM2.5
are leading to policy proposals as well.

(4) Output 4 : Personal exposure to VOCs (including Aldehyde), PM2.5 and CO
Output 4 has already been almost achieved as of the Terminal evaluation.
Personal exposure to VOCs (including Aldehyde), PM2.5 and CO is evaluated by the field
surveys at MCMA and Guadalajara. The findings on personal exposure are leading to policy
proposals as well.

(5) Output 5 : Relationship among emission sources, ambient concentration and personal exposure
level
Output 5 is progressing towards achievement as of Terminal evaluation.
Development of air pollution model for MCMA is now almost completed, and that for
Guadalajara is expected to be completed until the end of the Project. The findings on the
relationship among emission sources, and ambient concentration are presented in academic
journals and at the international conferences.

(6) Output 6 : Elaboration of Co-benefit countermeasure scenarios
Output 6 is progressing towards achievement as of Terminal evaluation.
Co-benefit countermeasure scenarios to mitigate air pollution and climate change are under
elaboration as of Terminal evaluation. The essence of its countermeasure scenarios are already
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shared with stakeholders at the federal level such as Ministry of Environment and Natural
Resources (herein after SEMARNAT) and at targeted local governments in MCMA Jalisco, and
Nuevo Leon.

3-1-2 Achievement of the Project Purpose
The Project purpose is expected to be achieved by the end of the Project.
Outputs from 1 to 4 regarding the study on ozone, VOCs, PM2.5 and personal exposure are already
achieved almost satisfactorily. The relationship among emission sources, ambient concentration and
personal exposure level is also now being studied within the framework of Output 5 along with
development of simulation models.
The Project has engaged in developing co-benefit countermeasure scenarios, and some are
expectedly reflected in the Air quality improvement program in Nuevo Leon starting from 2016.
It is concluded that the capacity to study formation mechanisms of targeted air pollutant objects,
Ozone, VOCs, and PM2.5 is strengthened, and to develop countermeasure scenarios is also
enhanced, judging from the achievements status of these Outputs.

3-2 Summary of Evaluation
Five categories are evaluated by five ranks: high, relatively high, moderate, relatively lower, and
low.

3-2-1 Relevance: High
The Project is in accordance with the priority of development policies of Mexican government and
with Japan’s Assistance policy.
The government shows the detailed necessary action plans such as “to develop, promote, and
implement the tools for reduction of emission of air pollutants”, and “to mitigate and manage
emission of air pollutants through integrated strategies and projects” in the Environment and Natural
Resources Sector Program 2013-2018.
The Project’s contents meets with the needs of INECC, which had limited research/monitoring
experiences on dynamics of air pollutants objects such as VOCs and PM2.5. Also, the Project
effectively utilizes Japanese technical advantages and experiences. In this line, the relevance of the
Project is evaluated high.

3-2-2 Effectiveness: High
All the Output areas showed steady progress at the time of the Terminal evaluation, and evaluated
high achievement status in general. In this connection, the Project Purpose, which is to enhance the
capacity of studying formation mechanism of ozone, VOCs, and PM2.5 and to develop proposal of
co-benefits countermeasure scenario, is expectedly to be successfully achieved by the end of the
Project.

3-2-3 Efficiency: High
Manpower inputs from both Japanese and Mexican side and material inputs contributed to
achievement of outputs. Although there was organizational restructuring period of INECC and
retrenchment budget situation, the Project managed to retain necessary human resource inputs by
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reinforcement of contract basis personnel. It is noted that Mexican side also procured important
analysis equipment for the laboratory. Academic symposium and seminars as well as training in
Japan also enhanced the achievement level and contents of the Project.

3-2-4 Impact: High
Impacts on policy and technology are observed.
The scientific findings and monitoring data by the Project are to be utilized and/or reflected in air
quality policy/program in the targeted cities and/or states. In case of Nuevo Leon, which is now
developing the new Air quality improvement program from 2016 to 2025, has employed the scientific
findings and monitoring data obtained by the Project. As to Jalisco, the local government is
developing program or regulation to introduce the vapor return system at gas stations by use of the
Project’s findings and data.
In addition, capacity development of National Metrology Center (herein after CENAM) and stronger
relationship among stakeholders on air quality issues are confirmed.

3-2-5 Sustainability: Relatively high
(1) Policy aspect
It is highly possible that the Mexican government would keep the basic direction to tackle the air
quality improvement issue in the policy.

(2) Organizational aspect

INECC has an integrated organizational structure of environmental research institute in the field of
air quality. Its structure itself is reasonable in order to conduct air quality research as a leading
research institute in the country, however, the insufficient number of assigned staffs in some
departments/divisions is now one of the challenging issues for INECC.

(3) Technical aspect

INECC has accumulated research experiences as a leading environmental research institute in
Mexico along with elaboration of research papers domestically and internationally. Such accumulated
performances for decades convince the technical sustainability of INECC.

Only the technical experiences on development of simulation model are relatively limited in INECC
among all the targeted contents. In order to raise the technical sustainability on this aspect, INECC
needs to continue working on its development in cooperation with external experts.

(3) Financial aspect

In relation with the retrenchment budget period for governmental organizations currently, INECC
sets the priority issues to tackle as the leading environmental research institute along with the concept
of efficient budget use. A series of research activities regarding air quality is regarded as one of the
priority issues in INECC’s mandate actions. It is judged that the necessary budget for research and
laboratory works for air quality issues can be secured at certain level.

3-3 Contribution factors
* Active participation/involvement of stakeholders
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In addition to the primary counterpart, INECC, the Project has received active participation from
other stakeholders. For example, although CENAM was not in the originally planned framework
of the implementation bodies, it actively engaged in the Project activities once the Project started.
Its involvement regarding BTEX standard gas is one of the key contribution factors to achieve the
Output 2.

* Effective use of assets on personal relation and infrastructure between Japan and Mexico
Japan and Mexico has kept long and good relationship since the time of CENICA era through a
series of technical cooperation projects, grant aid and loan projects more than 20 years. The
Project was able to proceed on the basis of such historical assets not only on laboratory
infrastructure but also personal relationship.

3-4 Inhibition factors
Nil

3-5 Conclusion
It is evaluated that the Project has been progressing well towards full achievement of the Project
purpose owing to joint efforts of the Japanese and Mexican researchers together along with key
stakeholders. Although there are some challenging issues, the Project’s outputs are expected to be
sustainably used and extended by INECC with key stakeholders.

3-6 Recommendations

3-6-1 Recommendations within the project period
It is necessary to implement the following activities by the end of the Project:
1) Finish collection and analysis of observation data and finalize simulation modelling;
2) Consult closely with stakeholders about countermeasure scenarios from Output 6 to improve
social acceptability and mitigation effects of climate change and local air pollution, considering the
specification of indicators to clarify goals and to monitor the progress;
3) Based on the activities mentioned above, elaborate a report on the scientific findings and
countermeasure scenarios and officially submit it to SEMARNAT as well as local governments by
the General Director of INECC; and
4) Promote the project activities and outcomes to the related organizations and citizens of Mexico
by organizing a seminar and workshop, and distributing reports, etc.

3-6-2 Recommendations after the project period
Fulfilment of the role of INECC
1) Take necessary actions toward the realization of countermeasures proposed by the Project,
through close monitoring of the progress of national and local government’s activities in
coordination with SEMARNAT;
2) Continue accumulating reliable data on air pollution, by supporting strengthening of observation
structure, improving analytical technique, and acquiring highly accurate data. In order to improve
the precision of observation data, it is recommended to complete the revision of INECC’s quality
control manual together with CENAM, as well as to encourage local governments to conduct
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quality control of their monitoring data by using standard gas calibrated by CENAM.

3) Strengthen and utilize the model community initiated by the Project, in order to establish the
planned Modeling Center at INECC, realize the national air quality forecast, and revise emission
inventories;

4) Support SMN to realize routine ozone observation with Ozonesonde, by procuring financial
resources from national and/or international agencies;

5) Share and publish observed and analyzed data of air pollutants with health sector agencies to
promote health risk assessment of air pollution and setting of environmental standards; and

6) In order to realize the activities above, it is essential to make continuous efforts to ensure
enough budgets from SEMARNAT as well as from external resources such as CONACYT, secure
sufficient staff, and maintain/improve equipment, such as renewal of a thermal optical carbon
analyzer and sampling equipment.

Strengthening partnership with local governments and other related agencies

For effective planning and enforcement of policies/countermeasures for air pollution control, it is
important to continue and develop the collaborative relationship among agencies, to promote the
improvement of the technologies, accumulation and sharing of data, and their utilization for
policy-making, by utilizing the comparative advantage of each organization.

Dissemination of project outcomes in Mexico and to Latin American countries

It is recommended that INECC spreads the project outcomes not only to other cities in Mexico but
also to neighboring countries through South-South Cooperation such as JICA’s Third Country
Training, joint seminars and workshops to promote human resource development, sharing of
technology, and construction of observation network, considering the contribution to Latin
American countries as well as global air quality problems.

Continuation of collaboration in air quality control between Mexico and Japan

It is desirable that the fruitful cooperative relationships that had been built over many years
between the two countries will continue in the future especially among universities and research
institutes.

3-7 Lessons learned
This Project was carried out with wide cooperative relationship not only between INECC and its
parent organization SEMARNAT but also involving SMN, CENAM, Mexico City, local
government and academic institutions such as UNAM and Monterrey Institute of Technology.
Horizontal connections beyond organizational structure have contributed greatly to the realization
and spread of project outcomes.
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Project Name: Joint Research Project on Formation Mechanism of Ozone, VOCs, and PM2.5 and Proposal of Countermeasure Scenario

Target Area: Metropolitan area of Mexico City, Monterrey and Guadalajara*
Project Duration: January 2011 to December 2015

PDM2 approved on 28 June 2013

Narrative Summary

Objectively Verifiable Indicators

=

Means 0
Verification

Important
Assumptions

<Project Purpose>

Capacity to study formation mechanism
of Ozone, VOCs, and PM2.5 and to
develop proposal of co-benefits
countermeasure*1 scenario based on
key scientific findings are enhanced.

<Outputs> la (i) Three dimensional profiles of Ozone up to 10km are determined in Mexico and (i) at least one scientific research paper | 1aScientific  paper,
1. Three dimensional distributions on this research is accepted in peer reviewed international journals. by the Project end 1b'\tﬂechmcal report
of Ozone aﬁd meteorological 1b At least one presentation is given in scientific/policy making meetings by the Project end pf:;ggdings
factors are studied 1c Atleast one policy brief documents based on scientific findings is presented to key decision makers by the Project end 1c Policy brief
. document
2. Dynamics of VOCs including 2a (i)High-precision componential data of ambient VOCs concentration in Mexico obtained using calibration system based on ZaSCi?]nt_ificl paper,
; the certified standard gas with less than 10% uncertainty in Japan and (ii) at least one scientific research paper on this technical report-
source, tranSfo.rmatlon and research is accepted in peer reviewed international journals by the Project end 2b di Meeting
transport are studied. 2b At least one presentation is given in scientific/policy making meetings by the Project end 2 Erc())li?:i/e ings brief
2c Atleast one policy brief documents based on scientific findings is presented to key decision makers by the Project end document
3. Dynamics of PM2.5 including 3a (i)lnorganic ions, organic carbon, elemental carbon and elemental species of PM2.5 in Mexico are determined 3:’31$Cii?1r1t_ificI paper,
i simultaneously with less than 15% difference in mass concentration and (i) at least one scientific research paper on this technical report-
source, tranng.rrgatlon and research is accepted in peer reviewed international journals. by the Project end 3b . dinMeemg
transport are studied. 3b At least one presentation is given in scientific/policy making meetings by the Project end 3 g(ﬁicceye 9s brief
2c At least one policy brief documents based on scientific findings is presented to key decision makers by the Project end document
4. Personal exposure to VOCs |4a (i) Personal exposure levels of-VOCs (including Aldehyde), PM2.5 and CO are determined in target groups and activity | 4aScientific paper,
(including Aldehyde), PM2.5 and pattern characterized and (ii) at least one scientific research paper on this research is accepted in peer reviewed technical report-
. | ’ ) international journals by the Project end 4bMeer'”gd.
CO is evaluated. 4b At least one presentation is given in scientific/policy making meetings by the Project end e ;;r;::ceye "9 et
4c At least one policy brief documents based on scientific findings is presented to key decision makers by the Project end document
5. The relationship among 5a. (i) Role of meteorological conditions, as well as spatial and temporal emission patterns in controlling photochemical air | 5a Scientific paper,
icqi i pollution are determined based on air pollution simulation model and data analysis and (ii) at least one scientific research technical report-
emission  sources, ambient X X ’ ! X o . 5bMeetin
. paper on this research is accepted in peer reviewed international journals. by the Project end gd'
concentration —and  personal | 5, atleast one presentation is given in scientific/policy making meetings by the Project end proceedings
exposure level is studied.
6. Co-benefit countermeasure | 6a Countermeasure scenarios both for regional air pollution and climate change in considering socio-economic assessment | 6a  Policy  brief
scenarios to mitigate air pollution are presented to local and federal governments of Mexico by the Project end o ,dpoﬁumem briet
. | i 1 i olicy re
(mainly caused by Ozone, VOCs, 6b gfojl;irszfr:tdcountermeasures scenarios for Target Areas are presented to local and federal governments of Mexico by the docLment and/ior
i : N ) technical t
and PM2.5) and climate change are 6c At least one seminar is held by the Project end cenniea repor

elaborated.

6cSeminar report

*1 Countermeasure means “mitigation measure”
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<Activities>

11
1-2
1-3
1-4
1-5

2-1
2-2
2-3
2-4

3-1
3-2
3-3

4-1
4-2
4-3

5-1
5-2

6-1

6-2
6-3

To develop the ozone measurement system by Ozonesonde.

To develop the ozone measurement system by in-vehicle equipment.

To measure the distribution of Ozone and meteorological factors in atmospheric environment.
To identify the three dimensional photochemical air pollution in the atmospheric environment
To compare the three dimensional photochemical air pollution between in Mexico and in Japan

To improve the accuracy of VOCs analysis

To monitor the environmental concentration of VOCs

To evaluate the dynamics of VOCs in the atmospheric environment in Mexico

To compare the dynamics of VOCs in the atmospheric environment in Mexico and in Japan

To establish instrumental analytical systems for speciation of PM2.5

To study the dynamics of inorganic ion in the atmospheric environment

To study the dynamics of OC (organic carbon) and EC (elemental carbon) in the atmospheric environment
To study the dynamics of elemental constituents in the atmospheric environment

To evaluate the dynamics of PM2.5 in the atmospheric environment by utilizing the results from 3-2 to 3-4
To compare the dynamics of PM2.5 in the atmospheric environment in Mexico and in Japan

To develop the measuring system for VOCs (including Aldehydes), and PM2.5 of personal exposure level

To measure personal exposure to VOCs (including Aldehydes) , PM2.5 and CO in target groups

To evaluate the personal exposure level to VOCs (including Aldehydes), PM2.5 and CO and determine contribution
of the atmospheric environment

To acquire necessary data on emission sources inventory and meteorological conditions

To establish the database by utilizing the monitoring data produced by Mexico City, Guadalajara and Monterey as
well as INECC and to analyze such data.

To establish the modeling system of air pollution by atmospheric transport model and chemical reaction model

To conduct the model analysis

To estimate the rate of contribution of emission sources to the air pollution by utilizing monitoring data, personal
exposure data, emission inventory, and the result of model analysis

To disseminate scientific findings of research through seminar and other media

To elaborate the countermeasure scenario to mitigate air pollution (mainly caused by Ozone, VOCs and PM2.5)
through socio-economic assessment

To elaborate the co-benefit countermeasure scenario to mitigate air pollution and climate change

To disseminate results of research through seminar and other media

<Inputs>

*Mexican side

Researchers in each Working Group

Office space and necessary facilities for
the Project

Reagent, consumables, and
expenses for the Project

Necessary equipment for the Project

Data and information related to the
Project

Training of Mexican personnel in Japan

running

-Japanese side

JICA Experts
Project Coordinator
Necessary equipment for the Project

<Preconditions>

1. Model areas
cooperate to
the Project.

2. Necessary
permissions
for sampling
and other
research
works are
acquired.




Dispatch of JICA experts 12345%%8910111212345%0%”8910111212 34562718 9 101112|12345607£§3 9101112 12345’7%89101112
WG1 (Ozone research) i H i i
WG2 (VOCs research)
WG3 (PM2.5 research)
WG4 (Personal exposure research)
WG5 (Emission, monitoring, modeling research)
WG6 (Co-benefit countermeasures)
Activities 201 2012 2013 2014 2015
1[2]3[4]5]6]7[8[0[t0[1i[12|1]2[3]4[5]6]7[8]0[t0]t[12[1]2]3]4]5]6y |80 10[a1[12|1[2][3[4[5]6]7[8]0[10] 1112 1]2][3]4][5]6]7[8]0[t0[11[12
1. Three dimentional distributions of Ozone and meteorological factors ]
are studied. ]
1-1 To develop the ozone measurement system by Ozonesonde. m :
i
1

1-2 To develop the ozone measurement system by in-vehicle equipment. “

1-3 To measure the distribution of Ozone and meteorological factors in the !
atmospheric environment

1-4 To identify the three dimensional photochemical air pollution in the
atmospheric environment

1-5 To compare the three dimensional photochemical air pollution between in
Mexico and in Japan

2. Dynamics of VOCs including source, transformation and transport are
studied.

2-1 To improve the accuracy of VOCs analysis

2-2 To monitor the environmental concentration of VOCs

2-3 To evaluate the dynamics of VOCs in the atmospheric environment in %
Mexico )

2-4 To compare the dynamics of VOCs in the atomosphere environment in
Mexico and in Japan

studied.

1
1
i
3. Dynamics of PM2.5 including source , transformation and transport are :
I
T
1

3-1 To establish instrumental analytical systems for speciation of PM2.5 EEEEESE——

3-2 To study the dynamics of inorganic ion in the atmospheric environment

3-3 To study the dynamics of OC (organic carbon) and EC (elemental carbon) 1
in the atmospheric environment

3-4 To study the dynamics of elemental constituents in the atmospheric 1
lenvironment

3-5 To evaluate the dynamics of PM2.5 in the atmospheric environment by !

utilizing the results from 3-2 to 3-4 1

3-6 To compare the dynamics of PM2.5 in the atmospheric environment in ! ‘
Mexico and in Japan !
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Activities T[2]3[4]5]6] 78] O[O0 12] 1[2[3]4]5 8[9[10[11

4. Personal exposure to VOCs (including Aldehyde), PM2.5 and CO is
evaluated.

4-1 To develop the measuring system for VOCs (including Aldehydes), and
PM2.5 of personal exposure level

4-2 To measure personal exposure to VOCs (including Aldehydes) , PM2.5
and CO in target groups

4-3 To evaluate the personal exposure level to VOCs (including Aldehydes),
PM2.5 and CO and determine contribution of the atmospheric environment

5. The relationship among emission sources, ambient concentration and
personal exposure level is studied.

5-1 To acquire necessary data on emission sources inventory and
meteorological conditions

1
1
I
I
1
1
I.
1
1
I
1
I
I
I
1
]
i
E
5-2 Ta establish the datahase by utilizing the manitoring data produced by %
Mexico City, Guadalajara and Monterey as well as INECC and to analyze such

data.

5-3 To establish the modeling system of air pollution by atmospheric transport
model and chemical reaction model

|

5-4 To conduct the model analysis

5-5 To estimate the rate of contribution of emission sources to the air pollution
by utilizing monitoring data, personal exposure data, emission inventory, and the
result of model analysis

|

5-6 To disseminate scientific findings of research through seminar and other
media

6. Co-benefit countermeasure scenarios to mitigate air pollution (mainly
caused by Ozone, VOCs, and PM2.5) and climate change are elaborated.

6-1 To elaborate the countermeasure scenario to mitigate air pollution (mainly
caused by Ozone, VOCs and PM2.5) through socio-economic assessment

6-2 To elaborate the co-benefit countermeasure scenario to mitigate air pollution

6-3 To disseminate results of research through seminar and other media

1
I
i

and climate change | *
T
; u

Others

Jcc | || |

short scientific seminar((2011.11&2012.2) and final seminar(Activity5-6&6-
3)(2015.6)

Joint Mid-term Review

Joint Terminal Evaluation

Reports l l I - I . . .




3. MRTEFHMEFE M/M RO TERELAR— b (EX)

MINUTES OF MEETING
BETWEEN

THE JAPAN INTERNATIONAL COOPERATION AGENCY

AND
THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE UNITED MEXICAN STATES
ON
JAPANESE TECHANICAL COOPERATION
FOR
JOINT RESEARCH PROJECT ON FORMATION MECHANISM OF OZONE, VOCs, AND PM2.5
AND PROPOSAL OF COUNTERMEASURE SCENARIO

The Japanese Terminal Evaluation Team (hereinafier referred to as “the Team™), organized by the
Japan International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Kazunao
SHIBATA, visited the United Mexican States (hereinafter referred to as “Mexico”) from June 28 to July 11,
2015. The Team conducted the Joint Terminal Evaluation together with Mexican Evaluation Team on the
Japanese technical cooperation project, “Joint Research Project on Formation Mechanism of Ozone, VOCs,
and PM2.5 and Proposal of Countermeasure Scenario” (hereinafter referred to as “the Project™).

During its stay in Mexico, the Team had a series of discussions and exchanged views with Mexican
officials concerned (hereinafter referred to as “the Mexican Side”).

As a result of the discussions, both the Team and the Mexican side (hereinafter referred to as “both

sides”) agreed upon the matters referred to in the document attached hereto.
Mexico City, July 8, 2015
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Mr. Kazunao Shibata
Leader, Terminal Evaluation Team
Japan International Cooperation Agency

(JICA)

Mrs. Marfa /-(mparo Martﬁz Arroyo

General Director

National Institute of Ecology and Climate Change
(INECC)

Ministry of Environment and Natural Resources

(SEMARNAT)

-

Mr. Enrique Lendo Fuentes
Head of International Affairs

Coordination Unit

Ministry of Environment and Natural Resources

(SEMARNAT)

(Witnesses)

w M

Mrs. Martha¥avarro Albo

General Director for Technical & Scientific
Cooperation, Mexican Agency for International
Development Cooperation (AMEXCID)

Ministry of Foreign Affairs

T A %/ﬂf/

Ms. Tanya Miiller Garcia
Secretary of Environment
Government of the Federal District

tiérrez Moreno Ms. Maria’@gdalena Ruiz Mejia

Secretary of Environment

Secretary of Sust -'\nable
Development

Government of the State of Nuevo
Ledn

and Territorial Development

Government of the State of Jalisco



ATTACHED DOCUMENT

1. The Joint Terminal Evaluation Team presented the Joint Terminal Evaluation Report attached as Appendix II
to the Joint Coordinating Committee (hereinafter referred to as “JCC”) held on July 8, 2015. The JCC
accepted the report and as a result of discussion, both sides agreed upon the descriptions of the report.

2. Both sides expressed their gratitude to the project members of the National Institute of Ecology and Climate
Change (hereinafter referred to as “INECC”) and related agencies headed by Project Managers including Dr. J.
Victor Hugo Piramo Figueroa and Japanese Expert Team headed by Dr. Shinji WAKAMATSU for their
contribution to the smooth implementation and significant results of the Project, which is based on long years
of excellent cooperation between Mexico and Japan since the era of National Center for Environmental
Research and Training (CENICA).

3. Both sides adopted the recommendations described in the report. The Mexican Side will continue to make

efforts to realize them even after the completion of the Project.

Appendix:
Appendix I: List of Attendants
Appendix II: Joint Terminal Evaluation Report

Appendix {I1: Agenda of JCC
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List of Attendants

1. Participants from Mexican side

(1) INECC
Name Position
Dr. Maria Amparo Martinez )
General Director
Arroyo
Dr. J. Victor Hugo Péramo General Coordinator of Contamination and
Figueroa Environmental Health

Director of Research for Sustainable Management
of Chemicals, Products & Wastes
Deputy director of integrated analysis of air

Dr. Arturo Gavilan Garcia

Dr. Roberto Basaldud Cruz :
pollution

Head of department of toxic organic compounds
and ozone precursors

Dr. Miguel Magafia Reyes

Mr. Salvador Blanco Deputy director of research about air pollutants

Head of department of studies about personal and
microenvironmental exposure

Head of department of studies about transportation
and impact of air pollution

Mr. Sergio Zirath Hernandez ' Director of research in atmospheric monitoring and
Villasefior analytical characterization of contaminants

M. Felipe Angeles

Mz. José Abraham Ortinez Alvarez

(2) SEMARNAT

Name Position
M. Enrique Lendo Fuentes Head of International Affairs, Coordination Unit
Mr. Daniel Lopez Vicufia Director of Air Quality Management

(3) Government of the Federal District

Name Position

Ms. Tanya Miiller Garcia Secretary of Environment
Dr. Antonio Mediavilla Sahagin General Director of Air Quality Management

(4) Government of the State of Nuevo Leén

Name Position

/*%1/& =4
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Mr. Francisce Gutiérrez Moreno

Secretary of Sustainable Development

Ms. Armandina Valdéz Cavazos

Director of Air Quality and Pollutant Release and
Transfer Register

(5) Government of the State of Jalisco

Name Position

Ms. Maria Magdalena Ruiz Mejia

Secretary of Environment and Territorial
Development

Ms. Adriana Rodriguez
Villavicencio

Director of Air Quality Management

(6) SMN

Name Position

Mr. Alfonso José Izquierdo Camus

Manager of Observation Networks and Telematics

Mr. Victor Ramos Benitez Head of Height network
(7) CENAM
Name Position

Dr. Héctor O. Nava Jaimes

General Director

Dr. Yoshito Mitani Nakanishi

General Director of Material Metrology

(8) UNAM

Name Position

Dr. Agustin Garcfa

Researcher, Atmospheric Sciences Center

(9) Terminal Evaluation Team

Name Position Organization
Ms. Lorena Garcia Nava | Head of the Department | Mexican Agency for International
for Asia Pacific Development Cooperation,
Direction General for Technical
and Scientific Cooperation
Mr. Hugo Landa Fonseca | Deputy Director of Ministry of Environment and
Management and Natural Resources
Regulation
Mr. Miguel Angel Deputy Director of National Institute of Ecology

P
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.

Martinez Cordero

Characterization and
Lifecycle Analysis in
Chemicals and Products

and Climate Change
Ministry of Environment and
Natural Resources

2. Participants from Japanese side
(1) Terminal Evaluation Team

Name Title Position and Organization
Mr. Kazunao SHIBATA | Leader Director, Environmental
Management Team 2,
Environmental Management
Group. Global Environment
Department, JICA
Ms. Kana TAMURA Cooperation Planning | Epvironmental Management Team
2, Bavironmental Management
Group. Global Environment
Department, JICA
Mz, Jun TOTSUKAWA | Evaluation Analysis Sano Planning Co., Ltd
Dr. Kotaro INOUE SATREPS Program Principal Fellow of Japan Science
Officer and Technology Agency
Ms. Mari TAKAGI Assistant Program Japan Science and Technology
Officer Agency

(2) JICA Mexico Office

Name Position

Mr. Kazuyoshi SHINOYAMA Chief Representative

Mr. Yuji INOUE Representative

Ms. Raquel Verduzco Dévila Program Officer

(3) JICA Experts

Name Field Organization
University of Ehime, th

Dr. Shinji WAKAMATSU | Chief Advisor S
Agricultural Department

. Air monitoring and data University of Ehime, the
. Yukiyo OKAZAKI
Ms. Yukiyo analysis Agricultural Department
Dr. Tsuneaki MAEDA VOCs automatic analytic | National Institate of
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system development

Advanced Industrial

Science and Technology
Pl\;IJZ.S' monitoring and data | pyonvier Science
. analysis )
Dr. Akira MIZOHATA T e Innovation Ce'nter,'Osaka
source by receptor model Prefecture University
University of Ehime, th
Mr. Masahiko SAITO Numerical model analysis mYers1ty o & the
Agricultural Department
Numerical mode] & Data
analysis University of Ehime, the
0oL EOLE I Observation of vertical Agricultural Department
ozone distribution
Air pollution measurement | Overseas Environmental
Mr. Mitsuhiro YAMAMOTO | and administrative Cooperation Center,
treatment Japan
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Joint Terminal Evaluation Report
on

Joint Research Project on Formation Mechanism of Ozone, VOCs, and
PM2.5 and Proposal of Countermeasure Scenario, Mexico

July, 2015

W The Joint Terminal evaluation Team
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ABBREVIATIONS

Abbreviation English
BTEX Benzene, Toluene, Ethylbenzene, o-xylene, m-xylene and p-xylene
CENAM National Metrology Center
CENICA National Center for Environmental Research and Training
C/P Counterpart
D.F Federal District
EC Elerpental Carbon
INECC National Institute of Ecology and Climate Change
JcC Joint Coordinating Committee
JST Japan Science and Technology Agency
MCMA Mexico City Metropolitan Area
M/M Minutes of Meeting
MOU Memorandum of Understanding
NO2 Nitrogen dioxide
NOx Nitrogen Oxides
03 Ozone
joc Organic Carbon
PAMS Photochemical Assessment Monitoring Stations
PDM Project Design Matrix
PM2.5 Particulate Matter with diameter less than 2.5 micrometers
PO Plan of Operations
R/D Record of Discussions
SATREPS Science and Technology Research Partnership for Sustainable Development
SEMARNAT Ministry of Environment and Natural Resources
SI SIunits (International System of Units)
SMN National Meteorological Service
UNAM National Autonomous University of Mexico
VOCs Volatile Organic Compounds
XRF X-ray Fluorescence
WRF Weather Research and Forecasting
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1. Outline of the Terminal Evaluation

1-1. Background
Air pollution caused by photochemical ozone, volatile organic compounds and suspended particulate
matters in the atmosphere has become a serious worldwide issue. To cope with these problems,
understanding of air pollution formation mechanism and development of strategies for countermeasures

to improve the atmospheric air quality should be conducted.

In this joint research project, common measurement techniques, analysis and simulation methods and
monitoring system of air pollutants will be established between Mexico and Japan. Based on human
exposure data obtained from the monitoring and simulation results, air pollution risk analysis will be
conducted considering the difference of emission, meteorology, topographic features, generation and
transport of primary and secondary air pollution both in Mexico and Japan. Using these results, the
countermeasure scenarios against of air pollution are prepared and an adequate plan will be proposed.
Furthermore, the results of the Project would be disseminated to countries that are facing the tasks of

interested in improving the air quality improvement both regionally and globally.

1-2. Objectives

(1) To review the activities of the project and its process of implementation based on the Record of
Discussions (R/D)

(2) To analyze and discuss the achievement of the project in terms of five evaluation criteria
(relevance, effectiveness, efficiency, impact and sustainability)

(3} To identify and recommend measures for solving problems on the project operation to related
organizations of Mexico and Japan based on the result of (1) and (2), and to discuss the activities
of the project for the rest of the cooperation period

(4) To propose to revise the Project Design Matrix (PDM) and Plan of Operation (PO) based on the
results of discussions, if necessary

(5) To prepare and agree on the Terminal evaluation Report with the Government of Mexico and to

exchange the Minutes of Meetings (M/M)

1-3. Outline of the Project
The outline of the Project is shown as follows and the details are as described in the PDM:

(1) Project Purpose:
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.

(2) Outputs:
(Outputl) Three dimensional distributions of Ozone and meteorological factors are studied.

1-1 To develop the ozone measurement system by Ozonesonde
b
[ X\ “



1-2 To develop the ozone measurement system by in-vehicle equipment
1-3 To measure the distribution of Ozone and meteorological factors in atmospheric environment
1-4 To identify the three dimensional photochemical air pollution in the atmospheric environment

1-5 To compare the three dimensional photochemical air pollution between in Mexico and in Japan

(Output 2) Dynamics of VOCs including source, transformation and transport are studied.
2-1 To improve the accuracy of VOCs analysis
2-2 To menitor the environmental concentration of VOCs
2-3 To evaluate the dynamics of VOCs in the atmospheric environment in Mexico

2-4 To compare the dynamics of VOCs in the atmospheric environment in Mexico and in Japan

(Output3) Dynamics of PM2.5 including source, transformation and transport are studied.

3-1 To establish instrumental analytical systems for speciation of PM2.5

3-2 To study the dynamics of inorganic ion in the atmospheric environment

3-3 To study the dynamics of OC (organic carbon) and EC (elemental carbon} in the atmospheric
environment

3-4 To study the dynamics of elemental constituents in the atmospheric environment

3-5 To evaluate the dynamics of PM2.5 in the atmospheric environment by utilizing the results from
3-2t03-4

3-6 To compare the dynamics of PM2.5 in the atmospheric environment in Mexico and in Japan

(Output4) Personal exposure to VOCs (including Aldehyde), PM2.5 and CO is evaluated.
4-1 To develop the measuring system for VOCs (including Aldehydes), and PM2.5 of personal
exposure level
4-2 To measure personal exposure to VOCs (including Aldehydes), PM2.5 and CO in target groups
4-3 To evaluate the personal exposure level to VOCs (including Aldehydes), PM2.5 and CO and

determine contribution of the atmospheric environment

(Output 5) The relationship among emission sources, ambient concentration and personal exposure
level is studied.
5-1 To acquire necessary data on emission sources inventory and meteorological conditions
5-2 To establish the database by utilizing the monitoring data produced by Mexico City, Guadalajara
and Monterey as well as INECC and to analyze such data
5-3 To establish the modeling system of air pollution by atmospheric transport mode] and chemical
reaction model
5-4 To conduct the model analysis
5-5 To estimate the rate of contribution of emission sources to the air pollution by utilizing monitoring
data, personal exposure data, emission inventory, and the result of model analysis

5-6 To disseminate scientific findings of research through seminar and other media
(e



(Output 6) Co-benefit countermeasure scenarios to mitigate air pollution (mainly caused by Ozone,
VOCs, and PM2.5) and climate change are elaborated.
6-1 To elaborate the countermeasure scenario to mitigate air pollution (mainly caused by Ozone, VOCs
and PM2.5) through socio-economic assessment
6-2 To elaborate the co-benefit countermeasure scenario to mitigate air pollution and climate change

6-3 To disseminate results of research through seminar and other media

1-4. Methodology

1-4-1. Method of Review

The Terminal evaluation was conducted in accordance with the latest “JICA Guidelines for Project
Evaluations” issued in June 2010. The review was performed using PDM as a reference. Current
project status and outcomes were assessed from the aspects of the five criteria of relevance,
effectiveness, efficiency, impact, and sustainability.

The Terminal evaluation Team conducted surveys at the project sites through the interviews and
questionnaires to the Mexican project personnel, other related organizations, and the Japanese experts

Jinvolved in the Project to review the Project.

1-4-2. Five Evaluafion Criteria
Description of the five evaluation criteria that were applied in the analysis for the Terminal evaluation
is given in Table 1 below. The relationship between the five evaluation criteria and PDM (Project

Purpose, Qutputs and Inputs) are also described in the following (Figure 1).

Table 1: Description of Five Evaluation Criteria

Criteria Definitions

Relevance Degree of compatibility between the development assistance and priority of |-

policy of the target group, the recipient, and the denor.

Effectiveness A measure of the extent to which an aid activity attains its objectives.

Efficiency Efficiency measures the outputs - qualitative and quantitative — in relation to
the inputs. It is an economic term which is used to assess the extent to which
aid uses the Ieast costly resources possible in order to achieve the desired

results.

Impact The positive and negative changes produced by a development intervention,
directly or indirectly, intended or unintended. This involves the main impacts
and effects resulting from the activity on the social, economic,

environmental and other development indicators.

Sustainability Sustainability is concerned with measuring whether the benefits of an

activity are likely to continue after donor funding has been withdrawn
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Projects need to be environmentally as well as financially sustainable.

Source: “JICA Guidelines for Project Evaluations”, June 2010

Overall Goal l
T Impact Relevance
Project Purpose J J
Achievements T Effectiveness
Qutputs Sustai;x;bﬂity

/ 4
< T
Implementation \ y

Activities Efficiency

Process . / T N
\

Inputs

Figure 1: Relationship between the Five Criteria and PDM
Source: “Practical Methods for Project Evaluation” March 2004

* QOverall goal is not set in this project.

1-4-3. Collection Methods and Data Sources
The data collection methods and main data sources are are described below.
»  Documents related to the Project
Progress reports
»  Answers for the questionnaire
Japanese experts and Mexican ¢ounterparts
¢ Record of Inputs from both sides and Activities of the Project
«  Interviews with the Project counterpart personnel, experts, and personnel in related organizations

*  Field Survey

1-5. Members of the Joint Terminal evaluation Team

The review was conducted jointly by Japanese side and Mexican side. The members of the joint

W evaluation team are shown below.

<Japanese Side>

Name Title Position and Organization
ok
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Mr. Kazunao SHIBATA Leader Director, Environmental Management Team
2, Environmental Management Group, Global
Environment Department, JICA

Ms. Kana TAMURA Cooperation Planning Environmental Management Team 2,

Environmental Management Group, Global

Environment Department, JICA

Mr. Jun TOTSUKAWA

Evaluation Analysis

Sano Planning Co., Litd

Dr. Kotaro INOUE SATREPS Program Principal Fellow, Japan Science and
Officer Technology Agency
Ms. Mari TAKAGI Asgistant Program Japan Science and Technology Agency
Officer
<Mexican Side>
Name Position Organization
Ms. Lorena Garcia Nava Head of the Department | Mexican Agency for International

for Asia Pacific

Development Cooperation, Direction General

for Technical and Scientific Cooperation

Mr. Hugo Landa Fonseca | Deputy Director of Ministry of Environment and Natural
Management and Resources
Regulation

Mr. Miguel Angel Deputy Director of National Institute of Ecology

Martinez Cordero Characterization and and Climate Change
Lifecycle Analysis in Ministry of Environment and Natural
Chemicals and Products | Resources

1-6. Schedule of the Joint Terminal evaluation

The Terminal evaluation was conducted during the period between 22nd of June and 8th of July, 2015.

2, Achievements of the Project
2-1. Records of Inputs
The following are the achievements of inputs by the time of the Terminal evaluation by both Japanese
side and Mexican side.
2-1-1 Japanese Side
1) Assignment of Experts
A total of 14 short term experts were assigned to the Project in total 47.8 man-month in addition to three

long term expert as the Project Coordinator as of the end of July. s
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In total, 24 Mexican researchers participated in training courses by the Project and JICA group training
scheme, which is out of the Project framework.

3) Provision of Equipment
The Japanese side has provided a variety of equipment that is necessary for project implementation such
as ozonesonde observation system, slit-jet air samplers, ion chromatography, automatic air samplers, and

servers for modeling. The details are shown in Annex.

2-1-2 Mexican Side
1) Assignment of Counterparts
The Mexican side has assigned 38 primary counterparts in total as of the Terminal evaluation.
2) Facilities, equipment and expenses on field survey
The Mexican side provided office spaces in INECC for the Project.
In addition to the procured equipment mentioned above, the Mexican side provided a variety of
equipment such as X-ray fluorescence analyzer.
Necessary cost for maintenance and procurement of laboratory equipment/consumables as well as for

field survey such as traveling costs for Mexican counterparts were provided by the Mexican side.

2-2, Results of the Activities and Achievement of the Qutputs

Achievement status of the each output is as follows:

Output 1: Three dimensional distributions of Ozone and metecrological factors are studied.

Indicators Activities and Achievement Level

la (i) Three dimensional The indicator was already fulfilled as of the Terminal evaluation.

profiles of Ozone up to 10 (i) Three dimensional profiles of ozone

km are deterntined in The Project conducted observation of ozone by ozonesonde at MCMA
Mexico and; in November 2011 and March 2012 as well as at Guadalajara in May
(ii) at least one scientific 2012 and May 2014.

research paper on this The observations, done by launching observatory balloons twice a day

research is accepted in peer | in the morning and aftemoon, gave detailed information on the vertical
reviewed international profiles of ozone up to and above 10 km altitude. The observation
Jjournals by the Project end. | result showed that ozone concentration up to about 4 km was uniform
both in MCMA and Guadalajara, which indicated efficient mixing in

the convective boundary layer.

(ii) Scientific research paper

The following research papers were accepted in international journals.
1)1 Kanda, R. Basaldud, N. Horikoshi, Y. Okazaki, S. E.
Benitez-Garcia, A. Ortinez, V, R. Ramos Benitez, B, Cérdenas, S.
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Benitez-Garcia, A. Ortinez, V. R. Ramos Benitez, B. Céardenas, S,

Wakamatsu, "Interference of sulfur dioxide on balloon-borne
electrochemical concentration cell ozone sensers over the Mexico City
Metropolitan Area", Asian Journal of Atmospheric Environment, 2014,

vol. 8, pp. 162-174

2)S. E. Benitez-Garcia, [. Kanda, Y. Okazaki, S. Wakamatsu, R.
Basaldud, N. Horikoshi, A. Ortinez, V. R. Ramos Benitez, B.
Cardenas, “Investigation of wvertical profiles of meteorological
parameters and ozone concentration in the Mexico City Metropolitan
Area", Asian Journal of Atmospheric Environment, 2015, vol. 9, pp.
114-127

1b  Atleast one
presentation is given in
scientific/policy making

meetings by the Project end.

The indicator was already fulfilled as of the Terminal evaluation.

The following table shows the performance related to presentations.

Field Meeting Types of | Number / Presentation title
presentation
Scientific | Inter Oral 1 lecture:
field national presentation | Shinji Wakamatsu, Comparison study of
/ vertical ozone distribution observed in
Lecture Japan and Mexico, Korean Society of
presentation | Atmospheric Environment, [nternational
Symposium 2012, Gyeongsan, Octaber
2012
Poster 1 poster;
Isao Kanda, Nobuji Horikoshi, Yukiyo
Okazaki, Sandy Benitez, Shinji
Wakamatsu, Roberto Basaldud,
Abraham Ortinez, Beatriz Cardenas :
Ozonesonde observation above Mexico
City. The 12th International Global
Atmospheric Chemistry Science
Conference,  Beijing-China  17-21
September 2012,
Domestic | Oral present | 20
{Japan) / Lecture
Poster 7
Meetings on policy related 7

lc At least one policy brief
documents based on
scientific findings is
presented to key decision

makers by the Project end.

The indicator was already fulfilled as of the Terminal evaluation.

The scientific research papers abovementioned in 1.a finctioned as
referential documents for policy makers. The Project had meetings
with the decision makers of SMN including the director general
regarding the importance of periodical observation of ozone. SMN has
observation in its

already included periodical ozonesonde

financial-assistance proposal to the World Bank.

Overall Assessment:

T by

\




Output 1 has already been achieved as of the Terminal evaluation.

Through short term observations by use of ozonesonde, the three dimensional profiles of ozone up to
10km altitude were studied in MCMA and Guadalajara. The results and findings of the studies were
already presented to international communities through academic journals and symposiums. In
addition, it should be highlighted that the Project’s outputs prompted SMN to plan periodical
ozonesonde observation as its routine activity. SMN has already included periodical ozonesonde

observation in its financial-assistance proposal to the World Bank.

Indicators

Activities and Achievement Level

2a (i) High-precision
componential data of
ambient VOCs concentration
in Mexico obtained using
calibration system based on
the certified standard gas
with less than 10%
uncertainty in Japan and;
(ii) at least one scientific
research paper on this
research is accepted in peer
reviewed international

journals by the Project end.

The indicator is almost fuifilled as of the Terminal evaluation.

(i) High-precision componential data of ambient VOCs concentration
Ambient VOCs concentration was measured by use of SI traceable
standard gas with less than 10% uncertainty at the three targeted cities,
and their dynamics have been elucidated. Through the Project activities
and trainings in Japan, CENAM is now able to provide calibration
service of BTEX standard gas in accordance with the MOU between
CENAM and INECC.

(i) Scientific research paper

Two scientific research papers are now under review by international
journals, namely, Aerosol and Air Quality Research, and
Environmental Pollution. The number is expected to be increased by
the time of Atmospheric Sciences and Applications to Air Quality

Conference at Kobe in November 2015.

2b  Atleast one
presentation is given in

scientific/policy making

The indicator was already fulfilled as of the Terminal evaluation.

The following table shows the performance related to presentations.

meetings by the Project end. Field Meeting Types . of | Number / Presentation title
presentation
Scientific | International | Oral present / | 1 lecture:
Lecture Miguel Magafia, Susana
Gonzilez-Vargas, Salvador Blanco,
Takure Watanabe, Tsuneaki Maeda,
Beatriz Cardenas, "Research on
Volatile Organic Compounds in the
Mexico City Metropolitan Area
(MCMA) in two campaigns collected
in the Winter-2011 and Spring-2012",
the AGU Meeting of the Americas
2013.
Domestic Oral present /
(Japan) Lecture
Poster -
Meetings on policy related 7
\ 11
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2c At least one policy
brief documents based on
scientific findings is

preseated to key decision

The indicator can be interpreted to have been fulfilled already as of the
Terminal evaluation.

Although the policy brief documents specifically focused on this

Output content are not made, a series of scientific findings have been

as well,

makers by the Project end. presented to th?_fv—orking group 6, which is in charge of policy
presentation. For example, the findings on VOCs concentration led to
policy proposals such as necessary measures to 1) reduce benzene
which is harmful to human health, and 2) review chemical components
of LPG.

Overall Assessment:

Qutput 2 has already been almost achieved as of the Terminal evaluation.
Dynamics of VOCs including emission, transformation and iransport are studied by use of SI traceable

standard gas. Scientific findings on VOC concentration are contributing to formulate policy proposals

Indicators

Activities and Achievement Level

3a (i) Inorganic ions, organic
carbon, elemental carbon
and elemental species of
PM2.5 in Mexico are
determined simultaneously
with less than 15%
difference in mass
concentration and;

(if) at least one scientific
research paper on this
researchis  accepted in
peer reviewed international

journals by the Project end.

The indicator was already fulfilled as of the Terminal evaluation.

(i) Determination

Through procurement and/or repair works of laboratory equipment
such as ion chromatography, EC/OC thermal optical carbon analyzer
and energy dispersive X-ray fluorescence analyzer , the Project
successfully determined the componential data on the following 7
items: NH4S04, NHANO3, organic carbon, elemental carbon, soil, sea
salt, non-earthy potassium. The mass concentration of these 7 items
was confirmed with less than 15% difference on the three targeted

cities.

(ii) Scientific research paper

The following research paper was accepted in international journals.

1) Akira Mizohata, Norio Ito and Junko Matsumoto: Air and Waste
Management Association, Specialty conference "Air Quality and
Measurement Methods and Technology" April 24-26,2012 at Durham,
North Carolina

3b  Atleast one

presentation is given in

The indicator was already fulfilled as of the Terminal evaluation.

The following table shows the performance related to presentations.
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scientific/policy making
meetings by the Project end.

Field Meeting Types of | Number / Presentation title
presentation
Scientific | Domestic | Oral present / | 8
(Japan) Lecture
Postet 2
Meetings on policy related 7

3¢ Atleast one policy
brief documents based on
scientific findings is

presented to key decision

makers by the Project end.

The indicator can be interpreted to have been fulfilled already as of the
Terminal evaluation.

Although the policy brief documents specifically focused on this
Output content are not made, a series of scientific findings have been
presented to the Working group 6 as well as directly to D.F and Nuevo
Leon. For example, the findings on PM2.5 led to policy proposals such
as necessary measures to 1) reduce sulfur content in gasoline, 2)
regulate emission from automobiles, 3) review regulation of emission
from limestone quarry (in case of Monterrey), 4) reduce road dust

resuspension and others.

Overall Assessment:

Output 3 has already been achieved as of the Terminal evaluation.

Dynamics of PM2.5 including emission, transformation and transport are studied by the sample

collected at the three targeted cities, MCMA, Guadalajara, and Monterrey. The findings on PM2.5 are

leading to policy proposals as well.

Indicators

e TR A

Activities and Achievement Level

4a (i) Personal exposure
levels of VOCs (including
Aldehyde), PM2.5 and CO
are determined in target
groups and activity pattern
characterized and;

(ii} at least one scientific
research paper on this
research is accepted in
peer reviewed international

journals by the Project end.

The indicator is almost fulfilled as of the Terminal evaluation.

(i) Determination

The Project conducted field survey at MCMA and Guadalajara, which
monitored personal exposure levels 1) during commuting, 2) while
working at gas stations, 3) through 24-hour daily life cycles, and other
types. By these surveys, the personal exposure levels of VOCs were
determined various in target groups and activity pattern.

The Project plans to conduct more surveys during the remaining period

of the Project.

(ii) Scientific research paper

Two scientific research papers are now under review by international
journals: Atmospheric Environment and Journal of Wind Engineering
and Industrial Aerodynamics. The number is expected for the number

to be increased by the time of Atmospheric Sciences and Applications
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to Air Quality Conference at Kobe in November 2015,

4b At least one
presentation is given in

scientific/policy making

meetings by the Project end,

The indicator was already fulfilled as of the Terminal evaluation.

The following table shows the performance related to presentations.

Field Meeting Types of | Number/ Presentation title
presentation
Scieatific | Domestic | Oral present / | 2
(Japan) Lecture
Poster 2
Meetings on policy related 7

4c At least one policy
brief documents based on
scientific findings is

presented to key decision

makers by the Project end.

The indicator can be interpreted to have been fulfilled already as of the
Terminal evaluation.

Although the policy brief documents specifically focused on this
Output content are not made, a series of scientific findings have been
presented to the Working group 6 as well as directly to Jalisco. The
Project presented the findings on personal exposure at gas stations, and

recommended the introduction of vapor return system at the stations.

Overall Assessment:

Output 4 has already been almost achieved as of the Terminal evaluation.
Personal exposure to VOCs (including Aldehyde), PM2.5 and CO is evaluated by the field surveys at

MCMA and Guadatajara. The findings on personal exposure are leading to policy proposals as well.

Indicators

Activities and Achievement Level

5a. (i) Role of
meteorological conditions,
as well as spatial and

temporal emission patterns

air pollution are determined
based on air pollution
simulation model and data
analysis and;

(ii) at least one scientific
research paper on this

researchis accepted in

peer reviewed international

in controlling photochemical

The Project is progressing towards achievement of the indicator.

(i) Determination

The Project proposed and established model user community among
key stakeholders. Through this community, the Project has been
working on development of air pollution model along with making
and/or re-checking emission inventories with D.F government and
UNAM. The model of MCMA, which is run by WRF-Chem., is now
almost at completion stage and another one for Guadalajara is being
reviewed through comparison between the field monitoring data and
the simulated results.

Until the Terminal evaluation period, some scenario of air pollution
trend was identified in MCMA from the model analysis as follows: 1)

reduction of VOC emission by 30% leads to the decrease in ozone

%
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Y

14




journals by the Project end.

concentration by 10 to 25%, and 2) reduction of NOx dees not reduce

0Zone.

(ii} Scientific research paper

The following research papers were accepted in international journals.
1)8. E. Benitez-Garcfz, 1. Kanda, S. Wakamatsu, Y. Okazaki, M.
Kawano, "Analysis of Criteria Air Pollutant Trends in Three Mexican
Metropolitan Areas", Atmosphere, 2014, vol. 5, pp. 806-829

2) Shinji Wakamatsu, Tazuko Morikawa, Akiyoshi Ito "Air Pollution
Trends in Japan between 1970 and 2012 and Impact of Urban Air
Pollution Countermeasures”  Asian Journal of Atmospheric

Environment, Vol. 7-4, pp.177-190, December 2013

5b At least one
presentation is given in
scientific/policy making
meetings by the Project end.

The indicator was already fulfilled as of the Terminal evaluation.

The following table shows the performance related to presentations.

Field Meeting Types of | Number / Presentation title
presentation
Scientific | Inter Oral 1 lecture:
field national presentation | Benitez-Garcia Sandy Edith : “Study on
/ photochemical air pollution formation
‘| Lecture mechanism in Mexico” . Proceedings of

presentation | the 55th Annual Meeting of Japan
5 Society for Atmospheric Environment,

Matstiyama, 2014

Poster 1 poster:

Benitez-Garcia Sandy Edith, Okazaki

Yukiyo, Kanda Isao, Kawano Masahide,

Wakamatsu Shinji : Analysis of criteria

gas monitoring data between Mexican

and Japanese cities. The 12th

Internationat ~ Global ~ Atmospheric

Chemistry Science Conference, Beijing -

China 17-2] September 2012

Domestic | Oral present | I1

(Japan) / Lecture

Poster 4

Meetings on policy related 7

Overall Assessment:

Output 5 is progressing towards achievement as of Terminal evaluation.

Development of air pollution model for MCMA is now almost completed, and that for Guadalajara is

e
expected to be completed until the end of the Project. The findings on the relationship among emission

sources, and ambient concentration are presented in academic journals and at the international

conferences.
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Indicators

6a Countermeasure
scenarios both for regional
air pollution and climate
change in considering
socio-economtic assessment
are presented to local and
federal governments of

Mexico by the Project end,

The Project is progressing towards achievement of the indicator.

The primary contents of a countermeasure scenarios were already
determined within the Project, and are now elaborated by joint efforts
of both Japanese and Mexican sides.

The scenario, consisting of 11 items, includes proposals on social
systems such as transportation systems, and on necessary actions
including continued atmospheric monitoring, development or
reviewing the necessary measures against PM2.5 and ozone.

Although the progress of scenarios development is different for
different items, though, it is expected to be completed and presented by

the ending of the Project.

6b Co-benefit
countermeasures scenarios
for Target Areas are
presented to local and
federal governments of

Mexico by the Project end,

The situation is similar to indicator 6.a. All the scenarios proposed are

applied to the targeted three areas.

6c At least one seminar is
held by the Project end

The indicator will be fulfilled by the end of the Project.
The Project will conduct seminars presenting countermeasure scenarios

in each of the targeted three areas.

Overall Assessment:

Output 6 is progressing towards achievement as of Terminal evaluation.

Co-benefit countermeasure scenarios to mitigate air pollution and climate change are under elaboration

as of Terminal evaluation. The essence of its countermeasure scenarios are already shared with

stakeholders at the federal Ievel such as SEMARNAT and at targeted local governments in MCMA

Jalisco, and Nuevo Leon,

It should be noted in particular that the Air quality improvement program in Nuevo Leon 2016-2025,

which is to be finalized in July 2015, adopted various scientific data and analysis results derived from

the Project activities.
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2-3. Achievement of Project Purpose

The Project purpase is expected to be achieved by the end of the Project.

Outputs from 1 to 4 regarding the study on ozone, VOCs, PM2.5 and personal exposure are already
achieved almeost satisfactorily. The relationship among emission sources, ambient concentration and
personal exposure level is also now being studied within the framework of Output 5 afong with
development of simulation models.

The Project has engaged in developing co-benefit countermeasure scenarios, and some are expectedly
reflected in the Air quality improvement program in Nuevo Leon starting from 2016.

It is conciuded that the capacity to study formation mechanisms of targeted air pollutant objects,

Ozone, VOCs, and PM2.5 is strengthened, and to develop countermeasure scenarios is also enhanced,

judging from the achievements status of these Outputs,

24, Implementation Process of the Project

2-4-1 Communication

Sharing and exchange of information on the progress of the Project have been almost satisfactory in
general between Japanese and Mexican side through internet communication such as e-mail and internet
TV conference. The Project coordinator stationed at INECC has coniributed a lot to enhancing smooth
communication between Japanese side and Mexican side, as providing assists in not only bridging the

communication opportunities but also translations between Japanese and Spanish language.

2-4-2 Monitoring

Monitoring has been conducted basically by the working groups, which were established on the basis of
their technical topics. Information on the progresses are shared among all the Project related persons in
Japan and Mexico, and also reported at the timing of academic conferences, open seminars and other
events held in Japan and Mexico.

Progress reports have been made by Japanese side, and INECC also reported the project’s progress and

outputs in its annual report. These reporting also functioned as a monitoring tool of the Project’s

progresses.
3. Evaluation by Five Criteria

Each criterion is evaluated using the following five rankings: “high®, “relatively high”, “moderate”,

“relatively low”, and “low™.
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3-1. Relevance

The relevance of the Project is high.

The Project is consistent with the priority of development policies of Mexico, the needs of the key
stakeholders/counterpart organization, and Japan’s Official Development Assistance (ODA) policy. The

Project also made reasonable selection of the target sites.

3-1-1 Consistency with the development policy of the government

The National Development Plan 2013-2018, which is regarded as the most fundamental national
development policy, outlines the major five goals. Within the framework of the 4™ major goal
“Prosperous Mexico”, it is stressed the importance of scientific and technological researches in order to
design environmental policies and mitigation/adaptation towards countermeasures for climate change.
Besides the National Development Plan, a sector-specific policy called as the Environment and Natural
Resources Sector Program 2013-2018 shows the detailed necessary action plans such as “to develop,
promote, and implement the tools for reduction of emission of air pollutants”, and “to mitigate and
manage emission of air pollutants through integrated strategies and projects”. General Law on Climate
Change, which was issued in 2012, also defines the role of INECC to conduct environmental researches
including air quality issues as a leading research institute on ecology and climate change'.

In these lines, it is confirmed that the Project is consistent with the policy and the plan/strategy of the

Mexican government.

3-1-2 Consistency with Japanese ODA. policy/plan

The Country Assistance Program for Mexico 2014 shows the basic assistance direction, which is to
support sustainable development towards realization of “inclusive Mexico”. In detail, the program notes
that Japan shall assist Mexico in the field of global scale issue such as climate change by use of technical
assets accumulated in Japan and joint research studies. The consistency with the Japanese assistance

policy of the Project is confirmed.

3-1-3 Consistency with the needs of counterpart organization

INECC, the representative national institute on ecology and environment research/study in Mexico, had
vast knowledge and research experiences on air quality even before the Project started, however, it had
limited experiences on observation of ozone in highly accurate manner, producing componential data of
ambient VOCs concentration, mass concentration of PM2.5 and others due to partly limitation of variety
and specification of its own equipment. Under such equipment situation, the researchers of INECC
automatically did not have much experience on analysis of such high precision observation data.

In order to realize the national air quality goals declared in the national environmental sector policy, it is

necessary for INECC to strengthen capacity which enables to observe and analyze by high precision data

! Article 24 defines the role of INECC, which is to contribute to preventing air pollution with regulation, and to
mitigating emission
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of the air pollutant objects.
Since the Project has many opportunities fo observe and analyze air pollutants data by joint research

between Japanese and Mexican sides, it is evaluated that the Project has met with the needs of INECC.

3-1-4 Appropriateness of the Project design: involvement of stakeholders

The Project involves all the key stakeholders such as INECC, SEMARNAT, SMN, CENAM, targeted
local governments of I.F, Jalisco, Nuevo Leon, and universities such as UNAM, Monterrey Institute of
Technology and Higher Education, Nuevo Leon Autonomous University, and Center of Investigation and
Assistance in Technology of State of Jalisco (CIATEJ). The degree of involvement of stakeholders is also

appropriate as of the Terminal evaluation.

3-1-5 Appropriateness of the Project design: selection of target cities

The Project selected the three major metropolitan in Mexico, which have been facing serious challenges
of deterioration or stagnation of its urban air quality for these years. The Project selected these three cities
in accordance with the eriferia as follows: 1) they are in need for more effective countermeasures for air
quality, 2) they can be model cities for air quality improvement efforts when INECC and SEMARNAT
frying to disseminate the lessons, and 3) they are eager to be involved in the Project activities with
provision of data and manpower. The Project as a result has been implemented with active participation
of these three local government officers in general. The selection of these target cities is evaluated

appropriate.

3-2. Effectiveness

The effectiveness of the Project is high.
The Project has been producing tangible results through high commitment of the counterpart organization

and experts as of the Terminal evalvation.

3-2-1 Progress of Project purpose
It is evaluated that the Project purpose, enhancement of the 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, is expectedly achieved by the Project end.

3-2-2 Contribution factors

1) Active participation/involvement of stakeholders

In addition to the primary counterpart, INECC, the Project has received active participation from other
stakebolders, For example, although CENAM was not in the originally planned framework of the
implementation bodies, it actively engaged in the Project activitics once the Project started. Its
involvement regarding BTEX standard gas is one of the key contribution factors to achieve the Qutput 2.
SMN and universities alse should be noted that they made crucial technical inputs and cooperation in

terms of achievement of ozone observation, simulation models etc.
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2) Effective use of assets on personal relation and infrastructure between Japan and Mexico

Japan and Mexico has kept long and good relationship since the time of CENICA era through a series of
technical cooperation projects, grant aid and loan projects more than 20 years. The Project was able to
proceed on the basis of such historical assets not only on laboratory infrastructure but also personal
relationship. Many of Japanese and Mexican researchers of the Project have experiences to work together

in the previous projects. It helped both to work in harmonized manner all the time.

3-2-3 Inhibition factors

There were no serious inhibition factors.

3-3. Efficiency

Efficiency of the Project is high.

Manpower inputs from both Japanese and Mexican side and material inputs contributed to achievement of
outputs. Although there was organizational restructuring period of INECC and refrenchment budget
situation, the Project managed to retain necessary human resource inputs by reinforcement of contract
basis personnel. Academic symposium and seminars as well as training in Japan aisc enhanced the

Project’s effectiveness.

3-3-1 Manpower inputs

1) Japanese manpower input

Japanese side dispatched short term experts on ozone, VOCs, PM2.5 and other relevant themes, and one
long term expert as a project coordinator. Short term experts with abundant experiences and knowledge
on these targeted air pollutants and simulation models as well as environmental administration/policy
have been dispatched from universities, research foundation and private/public organizations. The

manpower input is evaluated appropriate for achievement of the expected outputs and the Project purpose.

2) Mexican manpower input

INECC assigned counterparts in a well-balanced manner, covering from senior researchers with rich
experiences and knowledge to younger researchers. All the key personnel of relevant departments
participated in the Project and made significant contribution to the Project’s achievement as
abovernentioned.

In addition, SMN actively participated in ozone cbservation, and CENAM made contribution to achieving
VOCs study with the corresponding working group. All the three local government officers and
SEMARNAT also assigned staffs for the Project. It should be also noted that Universities such as UNAM
and Monterrey Institute of Technology and Higher Education also provided valuable technical inputs to
the Project.

In the course of the Project implementation, INECC faced its organizational restructuring, which entailed

several job leavers, but, the Project was able to go forward the activities by reinforcement of contract
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basis personnel.

In conclusion, it is evaluated that Mexican side made effective and efficient human power inputs.

3-3-2 Material inputs

The Project procured a variety of equipment for survey and analysis as Japanese side’s inputs. It is
evaluated reasonable inputs for the Project implementation in terms of volume, specification, timing,
usability and targeted users. From the viewpoint of sustainable use, it is necessary to ascertain within
INECC how te maintain and to procure spare parts in particular for international procured iters.

Mexican side also contributed to providing necessary laboratory equipment such as X-ray fluorescence

spectrometers, XRF, in INECC.

3-3-3 Training in Japan and exchange visits between Japan and Mexico

It is effective to observe good/advanced practices in particular for projects whose major aim is to apply
new technical methods like ozone observation, VOCs study in this project. From this viewpoint, visiting
Japan was an effective event for counterparts to observe the actual example and to absorb how to conduct
the methods.

Exchange visits between Japan and Mexico for academic symposiums and seminars also provided
chances to the researchers to integrate their scientific findings and to present them to academic

communities and key stakeholders towards social implementation.

3-3-4 Budget

Amount and timing of the budget disburse were appropriate for the Project activities.

335 Complementary effects and duplication of activities
There were no projects which had complementary effects each other. On the other hand, there are no

duplicated activities.

3-4. Impact

Impact of the Project is high.
Impacts on policy and technical aspects are observed as of the Terminal evaluation.

3-4-1 Positive impact

Policy aspect:

1) Reflection of the Project’s inputs on air quality policy

The scientific findings and monitoring data by the Project are to be utilized and/or reflected in air quality
policy/program in the targeted cities and/or states.

In case of Nuevo Leon, which is now developing the new Air quality improvement program of Nuevo
Leon from 2016 to 2025, has employed the scientific findings and monitoring data obtained by the Project.

The analysis as to Monterrey showed that emission from automobiles is one of the most influential factors H_S
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to compose PM2.5 in the city. On the basis of the findings, the new Air quality improvement program
includes these four countermeasures on mitigation of emission from automobiles: 1) conduct instruction
to automebile workshops for proper maintenance; 2) conduct inspection of gas emission for public
automobiles such as public bus; 3) promote to purchase new automobiles instead of obsolete ones; and 4)
conduct public awareness activities to use more environmental friendly fuel and/or better quality fuel in
addition to safe drive.

As to Jalisco, the local government is developing program or regulation to introduce the vapor return
system at gas stations. The personal exposure survey by the Project provided the valuable scientific data

which endorses the importance of its introduction.

Technical aspect:

1) CENAM

Through the Project activities and training in Japan, CENAM now has technical capacity to provide
calibration service for BTEX standard gas as well as criteria pollutants standard gas. It indicates that not
only INECC but also other organizations in Mexico or even neighboring countries can possibly enjoy

benefit of stable procurement of the standard gas in the future.

2) Stronger relationship among stakeholders

The Project promoted to develop the model user community, whose major expectation is to share air
quality monitoring data and to exchange views on the usage of simulation model among stakeholders.
The members of the community is expected to broaden more than the current members, which are now
INECC, SEMARNAT, SMN, three targeted local governments, UNAM, Monterrey Institute of
Technology and Higher Education, and others.

In addition, the relationship between INECC and local government organization at D.F, Jalisco, and
Nuevo Leon became stronger., Frequency of communication and consultation processes in the framework
of the Project contributed to tightening the relationship, which expectedly lead to seamless cooperation

even after the Project. This is one of the highlighted impacts in the Project.

342 Negative impact

There are no negative impacts observed.

3-5. Sustainability
Sustainability of the Project is relatively high.

3.5-1 Policy aspect
1) Prospects of policy direction
The Mexican government has the national plan and environmental sector strategy for coming years,

which shows the strong will to tackle the air quality improvement. Since the air quality improvement is
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now not only the domestic requirement for Mexico but also regional and global community in terms of
climate change. It can be judged that the government would keep the basic direction of the policy as it is

regardless of the changes of government offices.

3-52 Organizational aspect

INECC has an integrated organizational structure of environmental research institute in the field of air
quality. Its structure itself is reasonable in order to conduct air quality research as a leading research
institute in the country, however, the insufficient number of assigned staffs in some departments/divisions
is now one of the challenging issues for INECC. INECC is in the middle of the organizational
restructuring process and/or under retrenchment budget. Although INECC until now has been managing
its daily tasks with its sincere efforés of staffs and contract basis persons, it is ideal to review the proper
number of staffs and to increase the staffs in the near future for more sustainable and stable working

environment,

3-5-3 Technical aspect

INECC has accumulated research experiences for decades as a leading environmental research institute in
Mexico along with elaboration of research papers domestically and internationally. Such accumulated
performances for decades convince the technical sustainability of INECC.

Looking at activities in the Project framework, the following facts are confirmed as examples: 1) INECC
conducted ozonesonde monitoring by only INECC’s initiative and produced research papers to
international journals, and 2) INECC has continuously implemented personal exposure surveys on VOCs
since even before the Project started (except only Aldehyde), Such these INECC’s performances also
certify its technical sustainability.

Considering the prospective activities such as development of simulation models nationwide in the firture,
technical experiences on development of simulation model are relatively limited in INECC among all the
targeted contents. In order to raise the technical sustainability on this aspect, INECC needs to continue

working on its development in cooperation with external experts.

3-5-3 Finaneial aspect

In relation with the refrenchment budget period for governmental organizations currently, INECC has
been required to make full efforts to secure enough budgets for the past few years. Under the current
situation, INECC sets the priority issues to tackle as the leading environmental research institute along
with the concept of efficient budget use. A series of research activities regarding air quality is regarded as
one of the priority issues in INECC’s mandate actions. It is judged that the necessary budget for research
and laboratory works for air quality issues can be secured at certain level,

Some examples show the INECC’s strong intent to use the budget in efficient manner as follows: 1)
INECC pays more attention on preventive maintenance than posterior maintenance, which expectedly
contributes to reducing the maintenance cost in the long run. In this context, INECC is now under

selection process of maintenance contractor; and 2) INECC has reserved budget for renewing laboratory
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equipment in the next year with its priority selection from the viewpoint of importance and length of life

of equipment.

3-6. Conclusions

Air quality improvement has been one of the major political priorities in Mexico for decades, which has
been repeatedly declared on the national development plan as well as environmental sector policy. The
study of Ozone, VOCs and PM2.5 is regarded as important study which can contribute to providing the
solution scenario towards air quality improvement, though, its research experiences were relatively
limited in the country. The Project, which conducts study on these air pollutants objects, meets with the
needs and policy of Mexico and INECC as a leading environmental research institute in the country. The
relevance of the Project is high in this line,

The Project has almost achieved the expected outpuis of the Project, and the countermeasure scenarios for
air quality would be submitted within the Project period. The effectiveness of the Project is high as of the
Terminal evaluation.

As to the efficiency, manpower and material inputs of both Japanese and Mexican side have been
coniributing a lot to promoting the Project outputs and the purpose. In particular, procurement and/or
repair of equipment at the laboratories by joint efforts of Japanese and Mexican side made it possible to
conduct high precision analysis. The efficiency is evaluated high. Impacts are observed in policy and
technical aspects. The impact is high as of the Terminal evaluation.

Sustainability is evaluated relatively high. INECC has been facing challenges with staff employment
under budget retrenchment situation, although it shows strong intention to continue tasks on air quality
issues by efficient use of the tight budget. An example of the efficient budget use is observed in the way
of maintenance and procurement of equipment in the INECC laboratory.

Overall, it is evaluated that the Project has been progressing well towards full achievement of the Project
purpose owing to joint efforts of the Japanese and Mexican researchers together along with key
stakeholders. Although tliere are some challenging issues, the Project’s outputs are expected to be

sustainably used and extended by INECC with key stakeholders.

4, Recommendations

4-1. Recommendations to be dealt with within the project period

It is necessary to implement the following activities by the end of the Project:

1)  Finish collection and analysis of observation data and finalize simulation modelling;

2) Consult closely with stakeholders about countermeasure scenarios from Output 6 to improve
social acceptability and mitigation effects of climate change and local air pollution, considering the
specification of indicators to clarify goals and to monitor the progress;

3) Based on the activities mentioned above, elaborate a report on the scientific findings and
countermeasure scenarios and officially submit it to SEMARNAT as well as local governments by

the General Director of INECC; and /"5
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4) Promote the project activities and outcomes to the related organizations and citizens of Mexico by

organizing a seminar and workshop, and distributing reports, etc,
4-2. Recommendations to be dealt with after the project period

4-2-1 Fuifilment of the role of INECC

INECC is the only national institute in the environmental field in Mexico, As a leading organization to set
up the national standard on air quality management, its important missions are 1) to instruct the method of
air pollutant observation and data analysis to local government and related organizations and, to
strengthen their capacities, 2) to reflect the results of observation and analysis to national policies, and 3)
to widely publish them. In order to fulfill these missions, and also to continue and develop the outcomes

of the Project, it is recommended that INECC would implement the following actions:

1) Take necessary actions toward the realization of countermeasures proposed by the Project, through
close monitoring of the progress of national and local government’s activities in coordination with
SEMARNAT;

2) Continue accumulating reliable data on air pollution, by supporting strengthening of observation
structure, improving analytical technique, and acquiring highly accurate data. In order to improve the
precision of observation data, it is recommended to complete the revision of INECC’s quality control
manual together with CENAM, as well as to encourage local governments to conduct quality control
of their monitoring data by using standard gas calibrated by CENAM.

3) Strengthen and utilize the model community initiated by the Project, in order to establish the planned
Modeling Center at INECC, realize the national air quality forecast, and revise emission inventories;

4} Support SMN to realize routine ozone observation with Ozonsondes, by procuring financial
resources from national and/or international agencies;

5) Share and publish observed and analyzed data of air pollutants with health sector agencies to promote
health risk assessment of air pollution and setting of environmental standards; and

6) In order to realize the activities above, it is essential to make continuous efforts to ensure enough
budgets from SEMARNAT as well as from external resources such as CONACYT, secure sufficient
staff, and maintain/improve equipment, such as renewal of a thermal optical carbon analyzer and

sampling equipment.

4-2-2  Strengthening partnership with local governments and other related agencies
For effective planning and enforcement of policies/countermeasures for air pollution control, it is
important to continue and develop the collaborative relationship among agencies (federal
ministries/agencies, local government, universities and other research institutes) initiated by the
Project, to promote the improvement of the technologies, accumulation and sharing of data, and

their utilization for policy-making, by utilizing the comparative advantage of each organization.

X
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4-2-3  Dissemination of project outcomes in Mexico and to Latin American countries
It is recommended that INECC spreads the project outcomes not only to other cities in Mexico
but also to neighboring countries through South-South Cocperation such as JICA’s Third
Country Training, joint seminars and workshops to promote human resource development,
sharing of technology, and construction of observation network, considering the contribution to

Latin American countries as well as global air quality problems.

4-2-4  Continuation of collaberation in air quality control between Mexico and Japan
It is desirable that the fruitful cooperative relationships that had been built over many years
between the two countries will continue in the future especially among universities and research

institutes.

5. Lessons learned
This Project was carried out with wide cooperative relationship not only between INECC and its parent

organization SEMARNAT but also involving SMN, CENAM, Mexico City, local government and
academic institutions such as UNAM and Monterrey Institute of Technology, which also signed an MOU
between Ehime University for research collaboration. Horizontal connections beyond organizational
structure have contributed greatly to the realization and spread of project outcomes. In addition, by the
MOU signed between CENAM and INECC, a supply system of standard gas for VOCs measurement was
established for the first time in Mexico. It was very effective for the sustainability of the research, because

the MOU is valid for five years and not limited to the project period.
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Annex 1 List of Japanese and Mexican Researchers

1.1 Japanese side
Dispatch of Japanese Experts and Coordinators (18 persons in total)

Relevant
Field Name (Organization) Dispatch Period g‘:ﬂ;?g
Output
Chief Advisor Dr. Shinji 2010/06/27—2010/07/03 Project
WAKAMATSU 2010/07/29—2010/08/07 leader
(University ofEhime, the 2010/12/12—2010/12/19 (WG-1,2,3,4
Agricultural Department) | ) 1 101/05.2011/03/16 :6)
2011/11/03—2011/12/02
2012/02/21—2012/03/07
2012/05/20—2012/06/04
2013/06/17—2013/07/04
2014/01/28 —2014/02/13
2014/04/24—2014/05/15
2015/02/08—2015/02/24
2015/06/26—2015/07/17
Air monitoring and data Ms. Yukiyo OKAZAKT | 2010/12/12—2010/12/23 WG-1 (Sub)
analysis (University of Ehime, the | 2011/03/03—2011/03/20 (WG-5)
Agricultural Depattment) | 5011/10/28—2011/12/02
2012/02/21—2012/03/19
2012/05/19—2012/06/09
2013/06/17—2013/07/03
2014/02/02—2014/02/16
2014/04/29—2014/05/21
2015/02/12—2015/02/24
2015/05/13—2015/05/22
2015/06/28—2015/07/13
Observation of vertical Mr, Nobuji HORIKOSHI | 2011/11/10—2011/11/28 WG-1
ozong distribution (University of Ehime, the | 2012/03/01 —2012/03/18
_Agricultural Department)
VOCs analytic system Dr. Takuro 2010/06/27—2010/07/02 WG-2
development WATANABE (National | 2011/01/26—2011/02/21 {(Head)
Institute of Advanced | 991 1/11/03—2011/11/21
;‘L‘l‘;fﬁf;;‘)"e“"e and | 5012/03/04—2012/03/18
2013/06/18—2013/06/30
2014/04/24—2014/05/10
VOCs measurement and Dr. Toshiyuki TANAKA | 2010/06/27—2010/07/03 WG-2 (Sub)
analysis (Sanei House Co.Ltd. 2011/11/03—2011/12/02
(617 Fujioyama Housing 2014/05/01— 2014/05/15
research institute)
VOCs automatic analytic Dr. Tsuneaki MAEDA 2011/11/05—2011/11/21 WG-2
system development (Nationaf Institute of 2012/05/17—2012/06/07
Advanced Industrial 2013/06/23—2013/06/30
Science and Technology) | o4 4/04/24—2014/05/15
2015/06/26—2015/07/17
PM2.5 monitoring and Dr. Akira MIZOHATA | 2010/07/29—2010/08/07 WG-3
data analysis (Frontier Science (Head)
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Evaluation of emission

Innovation Center, Osaka

2011/02/14—2011/03/13

source by receptor model Prefecture University) 2011/06/27—2011/07/17
2011/11/10—2011/12/02
2012/02/22—2012/03/09
2012/05/15—2012/06/01
2013/06/13~-2013/06/30
2013/10/15—2013/11/01
2014/05/01 —2014/05/15
2015/05/13 —2015/05/26
2015/06/26—2015/07/13
8. | Secondary particles Dr. Shuichi 2010/12/12—2010/12/19 WG-3 (Sub)
measurement HASEGAWA (Center
for Environmental
Science in Saitama)
9. | PM2.5 particles’ chemical | Ms. Junko 2015/05/17—2015/05/26 WG-3
composition analysis MATSUMOTO
(Frontier Science
Innovation Center, Osaka
Prefecture University)
10. | Risk evalvation of air Dr. Nachide 2010/07/29—2010/08/07 WG4
pollution SHINOHARA (National | 2011/04/24—2011/05/25 (Head)
Institute of Advanced 2011/11/03—2011/11/27 (WG-2)
_ ?ifﬁf;;‘)”me and 1 5012/05/14—2012/05/25
2013/07/28—2013/08/05
2014/07/17—2014/07/26
11. | Numerical model analysis | Mr. Masahiko SAITO 2010/12/16—2010/12/23 WG-5
(University of Ehime, the | 2011/10/28—2011/11/12 (Head)
Agricultural Department) | 5012/05/19—2012/06/09 (WG-6)
2012/11/19—2012/11/25
2014/02/02—2014/02/13
2015/02/03 —2015/02/16
2015/06/26—2015/07/13
12. | Numerical model & Data | Dr. Isao KANDA 2011/11/02—2011/11/28 WG-5 (Sub)
analysis (University of Ehime, the | 2012/02/21—2012/03/19 (WG-4)
. _ Agricultural Department) | 2012/05/14—2012/06/08
T G L 2012/11/19—2012/11/25 WG-1
ozone distribution 2013/06/18—2013/07/04 (Head)
2014/01/28—2014/02/16
2014/04/24—2014/05/14
2015/02/02—2015/02/16
2015/06/28—2015/07/13
13. | Numerical model & Data Dr. Masamitsu 2010/12/12—2010/12/23 WG-5
analysis HAYASAKI (Center for (WG-1)
Environmental Remote
Sensing, Chiba
University)
14. | Air pollution measurement | Mr. Mitsuhire 2010/06/27—2010/07/03 WG-6
and administrative YAMAMOTO 2011/03/03—2011/03/17 (Head)
treatment 2012/03/01—2012/03/16 (WG-4)

2012/05/20—2012/06/01

2014/02/02—2014/02/15




2014/05/11—2014/05/21
2015/02/12—2015/02/23
2015/06/28—2015/07/13

15. | Scenario study Dr. Keisuke 2012/03/01—2012/03/16 WG-6 (Sub)
MATSUHASHI 2012/05/20—2012/05/28
(National lnstitute for | 5913/06/20—2013/06/30
Environmental Studies) | 541 4/00/09—2014/02/15

16. | Project Coordinator Mr. Eishun TOKUMORI | Jan, 2011~Feb,2013 -

17. | Project Coordinator Ms. Sachiko Mar.2013~ Mar.2015 -
KOMIYAMA

18. | Project Coordinator Ms. Maiko OKAZAKI Mar.2015~present -
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Project members only participate in Japan

S . Relevant
Field Name (Organization) ;z‘iglic:pattlﬁr;Pe'rtgd Working
RLispatch rerlo Group/Qutput
1. | Meteorological analysis Mr. Atsushi Jun. 2010~ Mar.2015 WG-1

NISHIKAWA (WG-5)

(University of Ehime,

the Agricuitural

Department)

2. | VOCs and PM2.5 Dr. Masahide Jan. 2011~present WG-2
components analysis KAWANO (University (WG-3)

of Ehime, the
Agricultural Department)

3. Personal exposure | Dr. Yukio Jun. 2010~present WG-4 (Sub)

evaluation method study YANAGISAWA
(Envircnmental Process
Engineering at Graduate
School of Frontier
Sciences, University of
Tokyo)

4. | Emission source estimate | Mr. Toru TABATA Jun. 2010~present WG-5
and application model (Suuri-Keikaku Co. Ltd.)

5. | Student Ms. Moe IZUMI Jul.2011~Mar.2012 WG-1
Observation of vertical | (University of Ehime,
ozone distribution faculty student)

6. | Student Ms. Sandy Edith Benitez | Oct.2011~Mar.2015 WG-5
Study of vertical | Garcia (University of ¥2011/11/2-2011/11/28 (WG-1)
distribution of ozone Ehime, doctoral course ¥2012/2/21-2012/3/19

student) 32014/2/2-2014/2/10

7. | Student Mr, Ryushi KUBO Jan. 2011~Mar.2015 WG-1(WG-5)
Observation of vertical | (University of Ehime, ¥2012/5/14-2012/6/8
ozone distribution faculty student) 362014/4/24 — 2014/5/14

8. Student Mr. Naruaki OOMORI Mar.2013~ present WG-1(WG-5)
Air monitoring and data | (University of Ehime, 32014/4/24 —2014/5/14
analysis faculty student)

9. | Student Mr. Takashi YODA Mar.2013~ present WG-3(WG-5)
PM?2.5 particles’ chemical | (University of Ehime, 3¥2014/4/24 — 2014/5/14
composition analysis faculty student)

10. | Student Mr, Hikaru TAKIOKA Mar.2014~Mar,2015 WG3
PM2.5 particles’
monitoring data analysis

11. | Student Mr. Tomohiro Mar.2014~Mar.2015 WG3
PM2.5 chemical TOYOSHIMA
composition data analysis

12. | Student Mr. Takeaki Mar.2014~Mar.2015 WG1
Observation of ozone at | NISHIMORI
surface

13. ; Improvement of  Air { Mr. Takashi KIMOTO Apr. 2015~present WG5S
monitoring
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1.2 Mexican side

(1) Project Director
a. Current
Name Position / Organization Pro!ect G
Period

Dr. Marfa Amparo

Martinez Arroyo General Director/INECC Sep. 2013~present
b. Former
Name Position / Organization Pro:|ect Assignment
Period

Dr. Leonora Rojas
Bracho

General Director of Investigation about
Urban and Regional Contamination /
INECC

Jun.2013~Sep. 2013

(2) Project Manager

Name

Position / Organization

Project Assignment
Period

Dr. Beatriz Cérdenas
Gonzélez

Director of Experimental investigation
of Air Pollution / INECC

Jan. 2011~Nov. 2013

Dr, J. Victor Hugo
Péramo Figueroa

General Coordinator of Contamination
and Environmental Health

Nov, 2013~present

(3) Researchers

a. Current (38 persons in total)

(F=Full-time employee, P=Part-time employee)

Name Position / F| Project Assignment Relevant
Organization /| Period Working
P Group (WG)
/Output

1 | Alejandra Sénchez Head of department | F | Jan. 201i~present WG-5
of national system
of air quality
information
/INECC

2 | Salvador Blanco Deputy director of | F| Jan. 2011~present WG-2 (Head)
research about air (WG-3) (Sub)
pollutants / INECC

3 | Daniel Buira General director of | F| Jun. 2013~present WG-6
CENICA

4 | Agustin Garcia Researcher F| Jun. 2013~present WG-5
CCA-UNAM

5 | Gerardo Ruiz Researcher F | Mar.2012~present WG-5 (WG-1)
CCA-UNAM

6 | Gustavo Sosa Researcher / IMP F| Jan. 2011~present WG-6,1

7 | Jorge Koelliker Metrologist / Jun. 2013~present WG-2
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CENAM

Michel Grutter de la Mora

Researcher, Centre
of Atmospheric
Sciences
CCA-UNAM

Jan. 2011~present

WG-1

Miguel Magafia

Head of department
of toxic organic
compounds and
0Zone precursors /
INECC

Jan. 2011~present

WG-2 (Head)

10

Eduardo Olivares

Advisor
Coordination,
Deputy Ministry of
Planning,
SEMARNAT

Jun, 2013~present

WG-6

11

Francisco Hernandez

Head of
Department Unit of
Modelation and
SIG
/SEDEMA-~GDF

Jun. 2013~present

WG-5

12

Hugo Landa

Deputy director of
emission
inventories /
SEMARNAT

Jun. 2013~present

WG-5

13

Maria Guadalupe Tzintzun
Cervantes

Head of department
of statistical
analysis of air
quality / INECC

Jan. 2011~present

WG4

14

Rodolfo Iniestra

Head of department
of forecast and
modelation of air
quality / INECC

Jun. 2013~present

WG-5

15

Victor Ramos Benitez

Head of Height
network / SMN

Sept. 2011~present

WG-1

16

Wilfrido Gutiérrez

Researcher /
CCA-UNAM

Jan. 2011~present

WwG-1

17

Pérez Rivas

Head of
Department of
studies about
stationary source

emissions /
INECC

Mar. 2012~present

WG-S5 (Sub)

Becki Jimenez

TDR analyst-UAMI

Jun. 2013~present

WG-3

José Ignacio Huertas

Research Professor
/ ITESM-Toluca

Jun. 2013~present

WG-S5
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20

José Mendoza

Oaxaca Institute of
Technology

Jun, 2013~present

WG-3

21

Luisa Molina

President / MCE2

Jun, 2013~present

WG-5

22

Roberto Basaldud

Deputy director of
integrated analysis
of air pollution /
INECC

Jan. 2011~present

WG-4

23

Andrés Aguilar

Deputy of emission
models and
inventories /
INECC

Jun. 2013~present

WG-3

24

Albraham Ortinez

Head of department
of studies about
transportation and
impact of air
pollution / INECC

Jan. 2011~present

WG-1 (WG-5)
(Head)

25

QOlivia Rivera Herndndez

Deputy Director
of air monitoring /
SEDEMA-GDF

Mar. 2012~present

WG-3

26

Maite Cortés Garcia Lozano

Executive Director /
Colectivo
Ecologista Jalisco
(CEJAL)
Guadalajara, Jal.

Mar. 2013~present

WG-4

27

Miguel Angel Flores

Head of
Department Unit of
follow-up and
evaluation of
programs /
SEDEMA-GDF

Jun, 2013~present

WG-5

28

Miguel Noyola

Head of department
of atmospheric
monitoring /
INECC

Jun, 2013~present

WG-5

29

Miguel Zavala

Researcher / MCE2

Jun. 2013~present

WG-5

30

Oscar Fentanes

Deputy director of
system analysis of
atmospheric
monitoring /
INECC

Mar. 2012~present

WG-1 (Sub)

31

Francisco Rangel

Metrologist /
CENAM

Jun. 2013~present

WG-2

32

Marisela Pablo Santiage

HPCL technician /
INECC

Jan. 2011~present

WG-3

33

Armando Retama

Director of

Jan. 2011~present

WG-1
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atmospheric
monitering /
SEDEMA-GDF

34

Felipe Angeles Head of department | F
of studies about
personal and
microenvironmental

exposure / INECC

Jan. 2011~present WG-4 (Head)

(WG2,3)

35

Teresa Zarate Head of department | F WG-5
of information
assurance of
register of
contaminants
emissions and
transfer /

SEMARNAT

Jun. 2013~present

36

VOCs Technician/ | F
UAM-Iztapalapa

Adriana Hernandez Flores Jun. 2014~present WwG-2

37

Gabriel Aguilar Gravimetric analyst | P WG-3

UAM Iztapalapa

Jun. 2013~present

38

Victor Rodriguez Deputy of F WG-6
evaluations of
emissions and
atmospheric

monitoring, INECC

Jun. 2013~present

1
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CCA-UNAM: (78) Centro de Ciencias de la Atmésfera, Universidad Auténoma de México / (3%)

Atmosphere Science Center, National Autonomous University of Mexico

CIATEJ: (PH) Centro de Investigacién y Asistencia en Tecnologia y Disefio del Estado de Jalisco /
(¥E) Center for Research and Applied Technology in Jalisco

CPCC: (W) Coordinadora del Programa sobre cambio climdtico / (3%) Program Coordinator of

Climate Change

DGCAYRETC: (V) Director General de Calidad del Aire y Registro de Emisiones y Transferencia

de Contaminantes / (#&) General Director of Air quality and Contaminant Emission and Transfer

Register

DGIEPA: (V) Director General de Ingenierfa Ecolégica y Proteccién Ambiental S.C. / (3£) General

Director of Ecology Engineering and Environmental Protection

IMP: (75) Instituto Mexicano del Petrleo / (3€) Mexican Petroleum Institute

SEMADES: (%) Secretaria de Medio Ambiente para el Desarrollo Sustentable / (3£) Secretary of

Environment for Sustainable Development

SEDEMA-GDF: (78) Secretaria de Medio Ambiente-Gobierno de Distrito Federal / (#%) Secretary

of Environment — Government of Mexico city

UNACR: (F) Universidad Nacional de Costa Rica (¥) National University of Costa Rica

UAM: (¥8) Universidad Auténoma Metropolitana (#) Metropolitan Autonomous University

MCE2: (3%) Molina Center for Energy and the Environment

ITESM: (P8)Instituto Tecnolégico y de Estudios Superiores de Monterrey (%) Monterrey Institute
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b. Former (if any)

of Technology and Higher Education

Relevant
Name Organization ?;ﬂ';:;t Gl g:or;:n(%v G)
/Output
1. Engineer / CENICA Jan, 2011~May 2013 WG-1
Sandy Benitez (At present, she is the (WG-5)
member of Japanese side.)
2. Wolfgang Stremme CCA-UNAM Jan.2011~Nov. 2014 WG-1
3. Elizabeth Vega IMP Jan.2011~Jun,2013 WG-2
4. Jorge Herrera UNACR Jan.2011~Feb 2012 WG-3 (WG-4)
5. Telma Castro CCA-UNAM Jan.2011~Apr.2013 WG3
6. Mario Alfonso Murillo CIATE] Jan.2011~Sep.2014 WG-3
Tovar
7. Leonel Herndndez Mena CIATE] Jan.2011~Oct.2013 WG-3
8. Geraldo Manuel Mejia Jan.2011~May.2013 WG-3 (WG-5)
Nuevo Leon
Velasquez
9. Ramiro Barrios DGCAyRETC-SEMARNAT | Jan.2011~Feb.2014 WG-5
10. | Mari Cruz Rodriguea DGCAyRETC-SEMARNAT | Jan.2011~Nov.2014 WG-5
11. | Ana Patricia Martinez INECC Jan.2011~Nov.2014 WG-5
12. | Veronica Garibay DGICUR-INECC Jan.2011~May.2011 WG-5
13. | Arturo Alberto Campos Professor / Autonomous Jan. 2011~Dic 2012 WG-3
University of San Luis
Potosi (UASLP)
14. | Valter Barrera Lépez Head of department of Jun. 2012~Feb 2014 WG-3(Head)
gravimetric determination
and particles morphological
/INECC
15. | Beatriz Crdenas Director of Experimental Jan. 2011~Nov. 2013 WG-2 (Sub)
investigation of Air (WG-3,4,6)
Pollution / INECC
16. | Leonora Rojas Bracho General Director of Jan. 2011~Sep. 2013 WG-6 (Sub)
Investigation about Urban
and Regional Contamination
/ INECC
17. | Jorge Sarmiento Director of Program of air Mar. 2012~Jun. 2014 WG-5
quality and emission
inventory / SEDEMA-GDF
18. | Jessica Garzon Analyst engineer / Jun. 2013~Dic. 2014 WG-5, 2
ITESM-Toluca
19. | Laura Ramos Head of department of Jun. 2013~Jun, 2014 WG-2 (Sub)
studies about traffic and
combustible specifications
and tendencies/ INECC

e
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Relevant

Name Organization g::i‘ﬁst G LR L g;;k[;n(gw G)
/Output

20. | Tania Lopez Deputy of strategic studies Jun. 2013~Mar. 2014 WG-6 (Head)
of air quality / INECC (WG-3)

21. | David A. Parra Romero Director of air quality / Jan. 2011~Nov. 2014 WG-6
SEMARNAT

22, | Ana Maria Contreras Vigil General director [ of air Jan, 2011~Di¢.2013 WG-6
quality management/
SEMARNAT

23. | IvinIslas Director of Economic Jan, 2011~May. 2015 WG-6
DGIEPA-INECC

24. | Maria Elena Huertas Analyst engineer / Jun. 2013~Dic. 2014 WG-5,2
ITESM-Toluca

25. | Teresa Ortufto Deputy director of Jan. 2011~Sept 2013 WG-3 (Sub)
investigation and analytic (WG-4)
characterization of
contaminants / INECC

26. | Alberto Téllez Head of department of Jan. 2011~Mar. 2013 WG4
quality and control
assurance / INECC

27. | Susana Gonzilez Vargas VOCs Technician / Jan. 2011~Ene 2013 WG-2
UAM-Iztapalapa




Annex 2 List of Machinery and Equipment Provided

Dgl
T

B X .L?éﬁi. S Pk 2 ol
22 | 1 |Whatman Air Monitoring Fllter 4 JPY 51,975, JRY 207,900,004 INECC Izt Valter Barrera i lonal 1470211
22 | 2 |Electric Membrane Filier 2 JPY 16.600.00' JPY 23,600.00] JPY 33.600{ INECC Izt Valter Barrara International 1400214
22 | 3 |Quartz Fiber Filter [] JPY 15.120.00| JPY 50,720.00 JPY 80,720| INECC Izt Velter Barera Intemational 145021
22 | 4 [XRF Calibration Standard{1) 1 JPY 621,367.00) JPY 621,367.00 JPY 621,287| INECC Izt Valter Barrera 1440211
22 | 5 |Air Sampler Machina 1 JPY 3,012,000.00| JFY 3,012,000.00] JPY 3,012,000 INECC Izt Valter Bamera 12704111
2|6 :‘;’:i;";g"““ SLEULIL 1 Jeysozzo000  JPY 802,200.00 JPY aoz.zan' INECG Izt | Felips Angeles | Intemational | 24/04¢1
2 |7 :’f:t":;' GOl 1{ JPYS5067,000000 JPYS5067,000000  JPY5067,000 INECGIzt | RoberoBasaldud | Intemational | 05/09/11
22 | g [Pefiant Ozono check 1| Jereromosd  UPYer000000  JUPYSTONON INECCH | Reberto Basekdud | Intemabonal | - 05/0911
Ozone measurement instuments
22 for Instruments correction 1 JPY 2,200,000.00 JPY 2,200,000.00f JPY 2,200,000 INECC [zt 05/0811
22 | 1o[0one measurement nstuments | 4 | jovpa00p000  JPY220000000  JPY2,200,000 INECG | RoberioBaseidud | infemational |  05/0m1
for ozonse monitor T HEREEEE Hatd g
22 | 11 |Digital Flowmeler ADM1000 1 JPY 100,000.00, JPY 100,000.00 JPY 100,000f INECC Izt | Roberio Basaldud | Intemational 05/09/111
22 | 12{Tublng Cutter 1 JPY 17,500 JPY 17,500.00) JPY 17.500) INECC Izt Miguel Magafia Intemational G509/11
22 | 13|Tubing Reamer 1 JPY 8,100, JPY 8,1 DD.O-O] JPY 8,100{ INECC Izt Miguel Magafia ntemational 05/09/11
22 | 14 Tubing Reamer 1 JPY 25,800.00} JRY 25,600.00| JPY 25,6001 INECC [zt Miguel Magafta f lonat 05/00/11
22 |15 |Valve 3 JPY 118,800.00( JPY 356.400.00! JPY 356,400] INECC Izt Miguel Magafia Intemational 050911
22 | 16 [two-way solanold valve 1 JPY 35,000.00) JPY 35.000.00' JPY 35,000i INECCG Izt Migue! Magafia international 0570911
22 {17 [|Auto sampling Machine 1 JBY 550.860.0& JPY 550.&50.00‘ JPY 550.550! INECC Izt Felipa Angeles intemational 050811
22 {18 thermat ovan 1| Jevaasooooq  JPv343,000.00 4y 243,000 INECG 12t | Felipe Angetes | intemational | assoents
22 | 19]GPS sonde;RS-06G(S) 29 JPY 3,300.00¢ JPY 95,700.00 JPY 95.700| INECC Izt | Roberto dud | Intemnational 05/08H1
22 [ 20|ECC ozone sonds 8 JPY 224,175.00) JPY 1,345,050.00 JPY 1.345.050| INECG Izt | Roberto Basaldud | International Q5811
22 | 21 |TOTEX Metearclogical Balloons | JPY 399.00 JPY 43,890.00 JPY 43,890) INECG Izt | Roberto Basaldud | Intemational | 05/00H1
TA20 20p Red
22 | 22 {Whatman Alr Monitoring Filters 3 JPY 51,000.00 JPY 153,000,004 JPY 153,000] INECC [zt Falipe Angeles Intemational 05/0041
Sumitomo Efectric Poraflon n
22 |23 Marebrane Filars 1 JPY 16,000.0 JPY 16,000.00] JPY 16.00!:1 INECC |zt Felipe Angeles Intemational 05/09/11
24 [Tokyo Dylec Quartz Fiber Fitters | 5§ JPY 15,000.00) JPY 75,000.00] JPY 75.000' INECC Jzt. Felipa Angelas International 05/09H1
22 | 25PK10 DIFFUSION CAPS 1 JPY 82,000.00 JPY 82,000.00§ JPY 82,000 INECC jzt. Felipe Angeles 05/09/11
22 |26|Pen Clips 1 JPY 8,000.00{ JPY 8,000 JPY 8,000 INECC 1zt Felipe Angeles Intamational 0500111
22 [27|EKI0 DSDLOZONE DIFFUSIVE| 5 | oy 1600000 JPY 80,000.00 Y ao,oool INECCIZ | FelpoAngeles | Intemational | 0S/09M1
SAMPLING DE
22 |20|BPE-DNPH Tube Holder 2 JPY 7,000.04) JPY 14,000,004 JPY 14,0008 INECC |zL Felipe Angeles Intemational 0509111
22 | 29;Lapel Clips 4 JPY 1,800.00 JPY 7,200.004 JPY 7,200 INECC |2t Felipa Angeles International 05/09H11
22 |30|PKi0 DSD-TEA 3 JPY 16,500.00 JPY 48,500,001 JRY 49.500| INECC 128, Felips Angeles | Intemational 05R9H1
22 f31|Hamilton{R) Syring 2 JPY 20,000.001 JPY 40,000,004 JPY 40,000( INECC lzt. Felips Angeles Intemational 05/09H11
22 | 32| Dinitrophenylhydrazine 3 JPY 4,000.00) JPY 12,000,004 JPY 12,000 INECC 2L Felipa Angeles International 05/09f1
22 |33 |ammonium acetate 2 JPY 1,500.00 JPY 3,000.00‘ JPY 3,0000 INECC 1zt Felipe Angeles | Intemational 05/09/11
22 | 34 |Sep-Pak Ozane Scrubber 2 JPY 13,0001 JRY 26_00&00[ JRY 26,000 INECC izt Felipa Angeles Intemational 05/09M11
22 | 35|BPE-DNPH Cartridge 3 JRY 13,000.00! JPY 39,000,004 JPY 39,000 INECC izt Felipe Angeles Intemational 0509411
22 | 36|BPE-DNPH Cartridge 1 JPY 18,000.00( JPY 18,000.00) JPY 18,000] INECC lzt. Felipe Angeles Internationat 05/09/11
2 |7 g’:ﬁg‘"’” Diffusive Sampling | 4 JPY 16,000.00 JPY 48,000.00 JPY48,000| INECCIzt | Felipe Angetes | International 05/00/11
22 | 3| TOU6A AldehydelKelone- 3 JPY 820000 JPY 27,600.00 JPY27.600 INECCIzt. | Fellpe Angeles | Intemalional | 05/B/11
22 | ag|F¥risine-d-Aldehyde-DNPH 1 JIPY 15,000.00] JPY 15,000.00 JPY 15,000 INECCIzt | Felips Angeles | Intomnational | 05/09/41
MISA Group 17 Non- ]
2 (40f,. ogen  Orgaric 5 JPY 9,000.001 Jey 45,000.le JPY 45,001:1 INEGC Izt. Felipe Angielos | Intemationat 05/09/14
22 |41 g:;?l‘ef DNPH  Aldehyde 2 JPY 21‘000.00[ JPY 42,000,00[ JPY 42,000| INECC Izt Felipe Angeles {ntemational 05/09/114
22 | 42|other consumables 1 JPY 2.383,235.00{ JPY 2,333.235.00| JRY 2.333,235' INECC Izt fntemational
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23 | 43 |ion chromatography analyzer 1 JPY 5,030,000.00¢ JPY 5,030,000.00| JPY §,030,000 INECC Izt. Valter Barrera International 05081
23 |44 |Standard Gas PAMs J58 1 JPY 460,000.00] JPY 450,000.00] JPY 460.000! INECC Izt Miguel Magafia | [nternational 144011
23 | 45]Meantle Heater 4 JPY 46,000,001 JPY 184,000.00 JPY 184,0001 INECC Izt Miguel Magafia International 22/02112
23 | 46|Transformer 3 JPY 15,000.00 JPY 45,000.00] JPY 45,0001 INECC Izt. | Roberto Basaldud { laternational 22/0212
2 |a7|Lnimemptivle Power Supply Wi | ¢ | spy1oson0g  JpY 10800000 JPY 108,000 MERCED | Roberto Basaldud | International | 22/02112
23 | 48 |Replacement battery pack 2 JPY 32,500.00] JPY 85,000.00 JPY 65,000) INECC Izt | Roberfo Basaldud | Intemational 22703412
23 | 4p|Chromat Data Systom 1 Jpv4so.ooo.oo| JPY 450,000.00) JPY 450,000 INECCIzt | MiguelMagafa | Intemational | 2270212
23 | 30[ECC ozone sonde RS-06G 9 .IPY224.1‘.'5.00| JPY 2,017,575.00 JPY 2,017,575| INECC Izt. | Roberto Basaldud | intemational 228212
23 | 51 |Whatman Air Monitoring Fillers 2 JPY 51,000.un| JPY 102,000.00 JPY 102,000 INECG Izt. | Roberto Basaldud | Intemational 2210212
23 152 (Tokyo Dylec QuarizFiber Filters { 2 JrY 15,000.00' JPY 30,000.00) JPY 30,000) INECC Izt | Reoberto Basaldud | Intemalional 22/0212
23 | 53 |Minisart RC25 2 JPY 55,000.00] JPY 110,000.00] JPY 110,000 INECC lzt. | Roberto Basaldud | Intemational 220212
23 | 84|ECC ozone sonde RS-06G(E} [ JPY 224,175.00 JPY 1,345,050, JPY 13450501 INECG Izt | Reberto Basaldud | Intematlonat 22/02H2
23 | 55 [other consumables 1 JPY 685,621.00) JPY 685,621,00; JPY 685,621] INECC Izt International

24 | 56)Standard Gas PAMs J58 1 JPY 50,000, JPY 50,300.00 JPY 50.000| INECC 1zt Migual Magafia international 03/0613
24 | 57|ECC ozone sonde RS-D6G(E) & JPY224.175.DDI JPY 1,345,050.00] JPY 1.345.050' INECC Izt | Raberto Basaldud | Internatienal 221212
24 | B8 Alr Sampler Machine 1 JPY 3,012,000.00] JPY 3,012,000.00] JPY 3,012,000 INECC Izt Valter Barera Intemational 1204111
24 | 59 |other consumables 1 JPY 3,500,836.00| JPY 3,500,836.00) JPY 3,500,836 INECClzt. International

25 | 60|ECC ozone sonde  RS-DEG(E) ] JPY 224,175.00] JPY 1,345,050.00] JPY 1,345,050 INECC Izt | Roberto Basaldud | International 2410414
25 | 61{other consumablas 1 JPY 152,850.00) JPY 152,850.00) JPY 152,850| INECC Izt International

2 [g2[XPoSue DNPH Adeyde | JPY 15,7600 JPY 31,752.00) JPY31,752 INECCIZL | FellpeAngeles | Intemational | 1707114
26 | 63 |Sep-Pak Ozans Serubher 2 JPY 43,092.00 JPY 86,184.00 JPY 86,184 INECCIat, | Fefipe Angeles | Intemational 1700714
2 ﬁ‘;mﬁﬂ;‘ Gas/CO@sppmp JPY 84,800.00) JPY 64,800.00 JPYE4800 CENAM | Jorge Koeliker | Intemational |  10/0415
% |8 ﬁ‘;g;’;gﬂ;‘ Gas NO (Sppmi+ | JPY 97,200,008, JPY 97.200.00] JPYS7,2000 CENAM | Jorge Koeliker | Mtemational |  10/04115
26 ﬁ';"::l’;’n‘e"e"‘ Gas /502 (Sppm}+ {4 JPY 97,200.00] JPY 57,200.00) JPY87.2000 CENAM Jorge Koeliker | Intemational 10704715
26 | 67 |JCSS Certificate of Analysis 3 JPY 62,800.00 JPY 188,700.00| JPY 188,700 CENAM Jorge Koelliker Interational 10/04/15
26 | 88 {other consumables. 1 JPY 317,663.00 JPY 317.663.00) JPY 317,663] INECC Izt Intemational

27 | 69|other consumables 1 JPY 600,000,001 JPY 600,000.00( JPY 600,0000 INECC [zt Intemational




Annex 3 List of Participants of Training in Japan

Name Piace Training Period Remarks
Sandy Edith . L Seminar at Tokyo and
1. Ehime U - .
Benitez Garcia ime University 20100515-20100520 Ehime
Beatriz Cérdenas Ehime University Seminar at
2| Gonzdlez Tukuba 20120324-20120402 | Epime-u and Tukuba
Ehime University Seminar at
3. | Armando Retama Tukuba 20120324-20120402 Ehime-u and Tukuba
s Ehime University Seminar at
4, | Victor Ramos Tukuba 20120324-20120402 Ehime-u and Tsukuba
Roberto Basaldud
5. C;; 0 Basaliu® | Ehime University 20120210-20120212 | Workshop at Ehime-u
6. | Devid APara Ehirme University 20120210-20120212 | Workshop at Ehime-u
Romero
: National Institute of Advanced
F Rangel . \ 20121202-20121215
7. ran.cmco nee Industrial Science and Technology Workshop at AIST
8. | Hugo Landa Ehime University 20130524-20130525 Workshop at Ehime-u
g, | Ricardo Javier Ehime University 20130524-20130525 | Workshop at Ehime-u
Torres Hernandez
Ehime University
Osaka Prefecture University
KIMOTO Electric Co.,LTD.
National Institute of Advanced
. Industrial Science and Technology “Air Pollution Control
10. | Victor Hugo Paramo (AIST) 20140914-20140927 in Japan”
National Institute for Environmental
Studies (NIES)
Center for Environmental Science
in Saitama (CESS)
Ehime University
Osaka Prefecture University
KIMOTO Electric Co.,LTD.
National Institute of Advanced
Armandina Valdez | Industrial Science and Technology “Air Pollution Control
11. Cavazos (AIST) 20140914-20140927 in Japan®
National Institute for Environmental
Studies (NIES)
Center for Environmental Science
in Saitama (CESS)
Ehime University
Osaka Prefecture University
KIMOTO Electric Co.,LTD.
National Institute of Advanced
Guillermo Gomez | Industrial Science and Technology “Air Pollution Control
12 20140914-20140927 . »
Pedrozo Michel (AIST) in Japan
National Institute for Environmental
Studies (NIES)
Center for Environmental Science
in Saitama (CESS)
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*By JICA Training Course

Position/Organization Training Title of Training
Name at the time of {raining Period Course —
Head of Department of T1100624Mega-City
] José Abraham studies about transportation | 20110606 - | Environmental Policy [ JFY2011 shudan
° | Ortinez Alvarez and impact of air pollution | 20110730 and Environmental kenshu
/ CENICA Management System
H;?‘}ffDePam;em i J1100624Mega-City
, | Miguel Angel o ? ow-up a? 20110606 - | Environmental Policy | JFY2011 shudan
* | Flores Romén evauation Olprograms |, 10730 | and Environmental | kenshu
/Government of Mexico
city/ GDF Management System
Deputy director of
3 Roberto Basaldud Integrated Analysis of 20120110- | J1100791 Air Quality JFY2011
* | Cruz Atmospheric Pollution / 20120225 Management Policy Shudan kenshu
CENICA
4 David A Parra Director / 20120110 - | F1100791 Air Quality | JFY2011
" | Romero SEMADES-Jalisco 20120225 Management Policy Shudan kenshu
General Director of Air eI o
. i tur
Ana Maria quality management & 20120219~ | 2o o RUMIe Gl 011 shudan
5. .. Pollutants release and Initiative
Contreras Vigil transfer registry/ 20120225 kenshu
SEMARNAT
Head of Department of
Quality Assurance of _ | 71200634 Mega City
6. Teresa Zarate Pollutants Release and P Env. Policy & Env. JFY2012
Romano " 20120713
Transfer Register Management system
Information/ SEMARNAT
Chief of Dept. of Forecast
. and Modeling of air .
;| oodolfo Iniestta | quality/ Gral. Direction of | 20120521 ~ 71200634 Mega Clty | py2012
. Researchon Utbanand [ 20120713~ | o% /2 & £ 0%
Regional Pollution/ INE- g 4
SEMARNAT
. . Head of department of J1300797 Mega City
8. %ﬁg;ﬁ e e, | cavironmental protection/ gg}g’ gggg ~ | Env.Policy & Env. | JFY2013
Government of Queretaro Management system
o, | HugoLanda Depaty of emission 20130506~ | RO IMega Gy
" | Fonseca inventories / SEMARNAT | 20130622 M. : Y i
anagement system
Head of department of J13-00814
. o toxic organic compounds 20131014— | Countermeasure against
R and ozone precursors 20131015 Automobile Pollution JEY2013
/INECC in Urban Area
Head of department of J13-00814
studies on specifications 20131014— | Countermeasure against
N ———— and trends of vehicle and 20131015 Automobile Pollution i el
fuel /INECC in Urban Area
Assistant at Direction of
Climate Change, Air J14-04260 iy D
. AR Quality and Pollutants 20140727 Development of -
12. Daisy B — Release and Transfer 20140906 Strategies on Climate ggg LR ATE)
Register/ Government of Change TRAINING
Nuevo Leén SEDESU
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Annex 4 List of Publications, Presentations, and Policy Related Meetings

Output 1:

1a(ii) Scientific research paper

1) L Kanda, R. Basaldud, N. Horikoshi, Y. Okazaki, 8. E. Benitez-Garcfa, A. Ortinez, V. R. Ramos
Benitez, B. Cérdenas, S. Wakamatsu, "Interference of sulfur dioxide on balloon-borme electrochemical
concentration cell ozone sensors over the Mexico City  Metropolitan Area”, Asian Journal of
Atmospheric Environment, 2014, vol. 8, pp. 162-174

2} 8. E. Benitez-Garcia, 1. Kanda, Y. Okazaki, S. Wakamatsu, R. Basaldud, N. Horikoshi, A. Ortinez, V. R.
Ramos Benitez, B. Cardenas, "Investigation of vertical profiles of meteorological parameters and ozone
concentration in the Mexico City Metropolitan Area", Asian Journal of Atmospheric Environment, 2015,
vol.9, 114-127

3) L. Kanda, Measurement of ozone concentration on the elevation gradient of a low hill by a
semiconductor-based portable monitor, ATMOSPHERE, submitted

1b Presentation given in scientific/policy making meetings

. ; Types of
Field Meeting presentation
) Oral
Scientific presentation /
field : Lecture
presentation

Number / Presentation title

1 lecture:

Shinji Wakamatsu, Comparison study of vertical ozone
distribution observed in Japan and Mexico, Korean Society of
Atmospheric Environment, International Symposium, 2012,
Gyeongsan, QOctober 2012

Inter 1 poster:

national Isao Kanda, Nobuji Horikoshi, Yukiyo Okazaki, Sandy
Benitez, Shinji Wakamatsu, Robertc Basaldud, Abraham
Poster Ortinez, Beatriz Cardenas : Ozonesonde observation above
Mexico City. The 12th International Global Atmospheric
Chemistry Science Conference, Beijing-China 17-21
September 2012,

20:

-Ryushi Kubo,Isao Kanda, Yukiyo Okazaki,Shinji
Wakamatsu: Vertical distribution of ozone and meteorological
parameters in Guadalajara, Mexico in May 2014,the 55th
Annual Meeting of Japan Society for Atmospheric
Environment,Matsuyama,455.(2014)

«Naruki ~ Qomori,Yukiyo  Okazaki,lsao = Kanda,Shinji
Wakamatsu,Roberto  Basaldud, Adriana  Rodriguez
Villavicencio:Mobile observation of ozone in
Guadalajara,Mexico in May,2014,the 55th Annual Meeting of
Japan . Society for Atmospheric
Environment,Matsuyama,456.(2014)

-Isac  Kanda,Shinji Wakamatsw:Investigation of ozone
Domestic concentration distribution in a mountain-valley topography
(Japan) Oral present / | around Awaji pass in Matsuyama City,the 55th Annual
Lecture Meeting of Japan  Society for  Atmospheric
Environment,Matsuyama,531.(2014)

~Yukiyo Okazaki,Isao Kanda,Shinji Wakamatsu:Observation
of horizontal and vertical ozone distribution in Mexico
Basin,the 354th Annual Meeting of Japan Society for
Atmospheric Environment,Niigata,216.(2013}

-Isao Kanda,Roberto, B.,Nobuji Horikosi,Yukiyo Okazaki*,
Ortinez, A., Ramos, V., Cardenas, B.Shinji Wakamatsu,
Benitez, S.:Effect of SO2 on ozonesonde observation in
Mexico City,the 54th Annual Meeting of Japan Society for
Atmospheric Environment,Niigata,217.(2013)

-Isao Kanda:Investigation of the vertical ozone distribution in
the surface boundary layer by a semiconductor ozone




sensor,the 54th Annual Meeting of Japan Society for
Atmospheric Environment,Niigata,277.(2013)

* 3 at Cyugolu and Shkoku Local Meeting of Japan Society
for Atmospheric Environment, Yamaguchi, Jan.2015

* 3 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment,Matsuyama, Jan.2014

* 3 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment,Hiroshima, Jan.2013

* 5 at Cyugoku and Shkoku Local Meeting of Japar Society
for Atmospheric Environment, Hiroshima, Jan.2012

7:

-Naruki Oomori,Isa¢ Kanda,Ryushi Kubo,Yukiyo
Okazaki,Shinji Wakamatsu:Analysis of ozone in Mountainous
areas.,the 55th Annual Meeting of Japan Society for
Atmospheric Environment,Matsuyama,304.(2014)

-Takeaki Nishimori,Isao Kanda,Ryushi Kubo,Shinji
Wakamatsu:Distribution of ozone and humidity and
temperature in Dogo plain,the 55th Annual Meeting of Japan
Society for Atmospheric Environment,Matsuyama,321.(2014)
-Naruaki Oomori, Yukiyo Okazaki,Masahiko Saitou,Keiji
Aihara,Isao Kanda,Shinji Wakamatsu:Analysis of ozone and
meteorological elements in the Tanzawa area,the S4th Annual
Meeting of Japan Society for Atmospheric
Environment,Niigata,295.(2013)

-Yukiyo Okazaki,Isao Kanda,Shinji Wakamatsu:Observation
Poster of horizontal and vertical ozone distribution using car
equipped sensor,the 53th Annual Meeting of Japan Society for
Atmospheric Environment, Yokohama,247.(2012)

-Ryushi Kubo,Isao Kanda, Yukiyo Okazaki,Atsushi
Nishikawa,Shinji Wakamatsu:Comparison of vertical
distribution of ozone in japan and Mexico.,the 53th Annual
Meeting of Japan Society for Atmospheric

Environment, Yokohama,249.(2012).

-Moe Izumi,Nobuji Horikosi, Yukiyo Okazaki,Isao
Kanda,Shinji Wakamatsu:Temporal response of ECC ozone
sensor,the 52th Annual Meeting of Japan Society for
Atmospheric Environment,Nagasaki,319.(2011)

-Yukiyo Okazaki,Rie Okuda,lsao Kanda, Keiji Aihara,Shinji
Wakamatsu:Mobile observation of ozone around mountainous
terrain.,the 52th Annual Meeting of Japan Society for
Atmospheric Environment,Nagasaki,322.(2011)

Meetings on policy related 7

Output 2:

2a(ii) Scientific research paper

1) J.P. Garzon et al., Volatile Organic Compounds in the Mexico City Metropolitan Area, Environmental
Pollution, submitted

2) A. Retama et al., Aerosol and Air Quality Research, submitted

2b Presentation given in scientific/policy making meetings

Field Meeting m:;t(;ﬁi - Number / Presentation title
1 lecture:
Oral 'II\{I;ES:I M‘?{gaﬁa,bSusa{‘la Gorll(z‘é]if[-v?irgasia Sal\{ado(r: Béanco,
- : 0 atanabe, Tsuneaki aeda, Beatriz Cardenas,
g:igmﬁc ;I;tt?;nal E;iﬁg?tmn/ "Research on Volatile Organic Compounds in the Mexico City
resentation Metropolitan Area (MCMA) in two campaigns collected in
p the Winter-2011 and Spring-2012", the AGU Meeting of the
Americas 2013.
Domestic | Oral present / | 1:
(Japan) Lecture -Takuro Watanabe, Tsuneaki Maeda, Miguel Magafia, Beatriz
2




Cardenas, Shinji Wakamatsu

" Preliminary Report of VOCs Measurements Resuit of the
Air at Mexico City ",Separation Sciencies 2012, Tokyo.

Poster -

Mestings on policy related 7

Output 3:

3a(ii) Scientific research paper

1) Akira Mizohata, Norio Ito and Junko Matsumoto : Air and Waste Management Association, Specialty
conference "Air Quality and Measurement Methods and Technology" April 24-26,2012 at Durham, North
Carolina

3b Presentation given in scientific/policy making meetings

Field Meeting g@:ﬁ;ﬁicn Number / Presentation title
8

-Takashi Yoda,Akira Mizohata, Yukiyo Okazaki,Isao
Kanda,Shinji Wakamatsu:Characteristics of seasonal variation
of chemical composition of PM2.5 in Matsuyama ,the S5th
Oral present / | Annual Meeting of Japan Society for Atmospheric

Lecture Environment,Matsuyama,464.(2014)

* 2 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment,Yamaguchi, Jan.2015

* 5 at Cyugoku and Shkeku Local Meeting of Japan Society
Domestic g(fr Atmospheric Environment,Matsuyama, Jan.2014
(Japan) -Tomohiro Teyoshima,Akira Mizohata, Yukiyo

Okazaki, Takashi Yeda,Shinji Wakamatsu: Analysis of source
contribution of PM constituents collected at Tarumi campus,
Ehime university,the 55th Annual Meeting of Japan Society
Poster for Atmospheric Environment,Matsuyama,301.(2014)
-Takashi Yoda,Yukiyo Okazaki,Isao Kanda,Shinji
Wakamatsu:Effect of PM2.5 transported from China in winter
2012 and spring 2013 the 54th Annual Meeting of Japan
Society for Atmospheric Environment,Niigata,294.(2013)

Scientific

Meetings on policy related 7

Output 4:

4a(ji) Scientific research paper

1) I. Kanda and Y. Yamao, Passive scalar diffusion in and above urban-like roughness under weakly stable
and unstable thermal stratification conditions, Journal of Wind Engineering and Industrial Aerodynamics,
submitted

2) Naohide Shinohara, Angeles Garcia Jose Juan Felipe, Roberto Basaldud, Beatriz Cardenas Gonzalez,
Reduction of Commuter’s Exposure to Volatile Chemicals owing to Environmental Program
ProAire2002-2010, submitted

4b Presentation given in scientific/policy making meetings

Field Meeting ?&Zﬂ&fﬁ - Number / Presentation title
2:
-Isao Kanda,Naohide Shinohara,Shinji Wakamatsu:Roadside
Scientific Domestic measurement of acid gases by passive samplers in the central
(Japan) Oral present / | area of Mexice City,the 53th Annual Meeting of Japan
Lecture Society for Atmospheric Environment, Yokohama,508.(2012)
* 1 at Cyugoku and Shkoku Local Meeting of Japan Society

e 4



for Atmospheric Environment,Hiroshima, Jan,2013

2

-Haruka Okada,[sao Kanda, Yukiyo Okazaki, Shinji

Wakamatsu,:Estimation of automobile emissions on roads in

Matsuyama, Ehime,the 53th Annual Meeting of Japan Society

Poster for Atmospheric Environment,Yokohama,238.(2012)
-Naohide Shinohara,A.G.J.J. Felipe, R. Basaldud, B.C.

Gonzalez:The effectiveness of countermeasure to reduce the

commuter's exposure in Mexico City,the 52th Annual Meeting

of Japan Society for Atmospheric

Environment,Nagasaki,348.(2011)

Meetings on policy related 7

Output 5:

Sa(ii) Scientific research paper

1) S. E. Benitez-Garcfa, I. Kanda, S, Wakamatsu, Y. Okazaki, M. Kawano, "Analysis of Criteria Air
Pollutant Trends in Three Mexican Metropolitan Areas", Atmosphere, 2014, vol. 5, pp. 806-829

2) Shinji Wakamatsu, Tazuko Morikawa, Akiyoshi Ito "Air Pollution Trends in Japan between 1970 and
2012 and Impact of Urban Air Pollution Countermeasures” Asian Journal of Atmospheric Environment,
Vol. 7-4, pp.177-190, December 2013

5b Presentation given in scientific/policy making meetings

Field Meeting gg:;&{i . Number / Presentation title
Oral 1 lecture:
PR . Benitez-Garcia Sandy Edith : “Study on photochemical air
g‘éﬁmﬁc Ege(}s&'éatlon/ pollution formation mechanism in Mexico”. Proceedings of
resentation | the S5th Annual Meeting of Japan Society for Atmospheric
Inter P Environment, Matsuyama, 2014
national 1 poster: . . .
Benitez-Garcfa Sandy Edith, Okazaki Yukiyo, Kanda Isao,
Poster Kawano Masahide, Wakamatsu Shinji: Analysis of criteria gas

monitoring data between Mexican and Japanese cities. The
12th International Global Atmospheric Chemistry Science
Conference, Beijing - China 17-21 September 2012

1i:

-Benitez-Garica, S.E., Okazaki, Y., Kanda, L., Kawano, M. ,
Wakamatsu, S. : Air pollution levels and trends in Mexican
Areas .the 54th Annual Meeting of Japan Society for
Atmospheric Environment, Niigata. 215.  (2013)

~Yukiyo Okazaki,Shinji Wakamatsu: Continuous air
monitoring of PM2.5 at Matsuyama, Ehime,the 53th Annual
Meeting of Japan Society for Atmospheric
Environment, Y okohama,226.(2012)

-Isao Kanda,Yukio Yamao:Wind-tunnel study on dispersion in
and over urban canopy. Part 3: Effect of atmospheric
stability the 52th Annual Meeting of Japan Society for
Domestic | Oral present/ | Atmospheric Environment,Nagasaki,418.(2011)

W (Japan) Lecture ~-Masahiko Saitoun,Shinji Wakamatsu, Yukiyo Okazaki ,Nobuji

Horikosi,Masanobu Yamane,Keiji Aihara:An analysis of
vertical ozone distribution using numerical models above the
Tanzawa mountain range,the 52th Annual Meeting of Japan
Society for Atmospheric Environment,Nagasaki,445.(2011)
* 4 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment, Yamaguchi, Jan.2015

* 1 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment,Matsuyama, Jan.2014

* 1 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment,Hiroshima, Jan.2013

* 1 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment,Hiroshima, Jan.2012

- 4
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Poster

4:
-Hikaru Takioka,Yukiyo Okazaki,Takashi Yoda,Shinji
Wakamatsu: Analysis of the result of continuous dichotomous
aerosol chemical speciation analyzer at Tarumi campus,
FEhime University,the 55th Annual Meeting of Japan Society
for Atmospheric Environment,Matsuyama,298.(2014)
-Yukiyo Okazaki,Shinji Wakamatsu:Concentration
distributions of air pollutants in Matsuyama, Ehime,the 55th
Annual Meeting of Japan Society for Atmospheric
Environment,Matsuyama,326.(2014)

-Yukiyo Okazaki,Shinji Wakamatsu:Continuous Measurement
of Air Pollutants at Tarumi Campus,Ehime University-the
concentration levels of Ehime and Shikoku Island-,the 54th
Annual Meeting of Japan Society for Atmospheric
Environment,Niigata,296.(2013)

-BENITEZ-GARCIA Sandy Edith, OKAZAKI Yukiyo,
KANDA Isao, KAWANO Masahide, WAKAMATSU Shinji:
Analysis of criteria gas monitoring data in three big city areas
of Mexico,the 53th Annual Meeting of Japan Society for
Atmospheric Environment, Yokohama,248.(2012)

Meetings on policy related

7

Output 6:

b Presentation given in scientific/policy making meetings

Types of

Field Meeting | ,esentation

Number / Presentation title

Oral

Inter presentation /
national Lecture
presentation

2 lecture:

-Victor Paramo,“Formation Mechanism of Ozone, VOCs, and
PM2.5, and Countermeasure Scenarios in Mexico”,The 55th
Annual Meeting of Japan Society for Atmospheric
Environment Open International Symposium,18 September
-Shinji Wakamatsu, History of Atmospheric Environmental
Research in Japan : Foot print of Japan Society for
Atmospheric  Environment and  Future  Prospect,

Scientific
field

Oral present /

Domestic Lecture

(Japan)

KOSAE-JSAE Joint International Symposium 2013, Busan
3

-Shinji Wakamatsu, Yukiyo Okazaki, Isao
Kanda,"Co-beneficial countermeasure scenarios for Ozone,
VOCs and PM2.5 in megacity areas of Japan and
Mexico",Climate Change Workshop in India “Assessing the
Impacts of Aerosols and Changing Climate on Monsoon and
Extreme Events” January 12-15 (2015)

-Keisuke Matsuhashi,Ken-ichi Yonezawa, Toshinori Ariga:A
study on reduction potentials of passenger-car CO2 emissions
considering the mid-term emissions trend in
municipalities,The City Planning Institute of Japan,
46(3),805-810.(2011)

-Shinji Wakamatsu:Trans-boundary air pollution and role of
local environmental research institution ,the 52th Annual
Meeting of Japan Society for Atmospheric
Environment,Nagasaki,104-107.(2011)

* 1 at Cyugoku and Shkoku Local Meeting of Japan Society
for Atmospheric Environment Hiroshima, Jan.2013

Poster

Meetings on policy related
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Policy related Meeting

Date Seminar Venue Participants Primary contents
Joint Seminar on
Formation Mechanism NSFC-JST Major International
of Photochemical Cooperation Project — Study on
2012/3/26 ozone, VOCs and Ehime Univ 31 Formation Mechanism of
PM2.5in Ozone and Secondary Particles
Mexico, China and in Asian Megacities
Japan.
Importance of air quality
2012/5/22 Open seminar- Guadalajara 40 improvement, effective
measures prospected
2012/11/22 WG5 seminar MCMA 41 B ST
quality improvement
. Scientific progress of air
2014/2/6-7 e SEMARNAT 25 quality and public policy
Symposium S
application
Seminar on PROAIRE of
2014/5/13 WG6 seminar INECC NA MCMA, Jalisco, and Nuevo
Leon
The 55th Annual
Meeting of Japan Open International Symposium
UL ey Society for AtIr)nospheric LIS ? orf atmospheric environment
Environment
2015/2/18 WGS,6 Joint seminar | INECC A e noplonE by SR en
policy and Modeling
6




AGENDA OF JCC

6° Reunién del Comité Conjunto de Coordinacién del Proyecto conjunto de investigacién
sobre el mecanismo de formacion de Ozono, VOCs, PM 2.5 y propuesta de escenarios de
medidas para su control

Lugar: Esta por confirmar

Fecha: Miércoles 8 de Julio de 2015
Horario: 10:30 a 15:00 horas
Direccidn: Esta por confirmar

Coordinacién: Dr. Arturo Gavilan de INECC, arturo.gavilan@inecc.gob.mx, 54 24 64 00 Ext 13187

10:15 - 10:30 Registro de Asistencia

10:30 — 10:35 Bienvenida y presentacidn de los miembros del Comité Conjunto

Dra. Maria Amparo Martinez Arroyo, Directora General del Instituto Nacional de Ecologia y
Cambio Climatico

10:35 - 10:40 Palabras por parte de la Oficina de JICA en México

Lic. Kazuyoshi Shinoyama, Director General de la Agencia de Cooperacién Internacional de

Japén en México
10:40 - 10:50 Presentacion de avance y seguimiento general del proyecto.
Dr. Victor Hugo Paramo Figueroa, INECC, Lider del proyecto en México
10:50 - 11-00 Presentacion del plan operativo anual, resultados esperados y participantes de instituciones

japonesas en el proyecto.

Dr. Shinji Wakamatsu, Universidad de Ehime, Lider del Proyecto en Japon.
11:00-12:00 Presentacion de los avances de cada Grupo de Trabajo

1. M.C. Roberto Basaldud. INECC, lider del grupo1

2. Dr. Miguel Magaria, INECC, lider del grupo2

3. Biol. Salvador Blanco, INECC, lider de! grupo3

4. Tec. Felipe Angeles, INECC, lider del grupo4

5. M.C. Abraham Ortinez, INECC, lider del grupo5

6. Ing. Sergio Zirath, ifider de! grupo6

12:00 - 12:10 Receso

12:10-12:50 Resuitados de la Evaluacion Final del proyecto

12:50-13:30 Preguntas e intercambio de opiniones

13:50 - 14:00 Palabras de Clausura

Dr. Kotaro Inoue, Consejero senior principal del programa de SATREPS

Mtro. Kazuno Shibata, Lider de la misién de JICA

Dra. Marfa Amparo Martinez Arroyo, INECC, Directora General del Instituto Nacional de
Ecologla y Cambio Climatico

14:00 Firma de la minuta de la Sexta Reunién del Comité Conjunto de Coordinacién

Brindis de clausura

V-
.
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List of Interviewees

Day | Venue Schedule Name Role in the Project Organization Position
29 CENICA Visiting laboratory | Gabriel Aguilar Member of WG 3 INECC Technician
June of CENICA Noguez *non regular employee
Salvador Blanco Leader of WG 3 INECC Deputy director of investigation
about air pollution
Maria de los Angeles Member of WG 3 INECC Head of department of studies
Benitez Macias about personal and micro
environmental exposure
Becki Jimenez Member of WG 3 INECC Technician
Miguel Magafia Reyes | Leader of WG 2 INECC Head of department of toxic
organic compounds and ozone
precursors
INECC Visiting INECC Dr. Maria Amparo Project Director INECC General Director
Martinez Arroyo
Victor Hugo Paramo Project Manager INECC General Coordinator of
Figueroa Contamination and Environmental
Health
Arturo Gavilan Garcia | Member of WG 3 INECC Director of Research for
Sustainable Management of
Chemicals, Products & Wastes
Meeting with WG | Victor Hugo Paramo Project Manager INECC General Coordinator of

1
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Leaders

Figueroa

Contamination and Environmental
Health

Roberto Basaldud Leader of WG 1 INECC Deputy director of integral
analysis of air pollution

Maria de los Angeles Member of WG 3 INECC Head of department of studies

Benitez Macias about personal and micro
environmental exposure

Albraham Ortinez Leader of WG 5 INECC Head of department of studies about
transportation and impact of air
pollution

Sergio Zirah Leader of WG 6 INECC Director of Research on Air

Hernandez Villasefior Quality and Short Life Climate
Pollutants

Miguel Magafia Reyes | Leader of WG 2 INECC Head of department of toxic
organic compounds and ozone
precursors

30 SEDEMA | Visiting SEDEMA | Dr. Antonio Mediavilla SEDEMA General director of air quality
June Sahagun management

Diana Guzman Torres SEDEMA Director of air quality programs
and emissions inventory

Patricia Camacho SEDEMA Deputy director of inventories and

Rodriguez modelling

Francisco Hernandez SEDEMA Chief of the Modelling and SIG




Ortega

Unit

1 SMN Visiting SMN Alfonso José Izquierdo SMN Manager of Observation Networks
July Camus and Telematics

Alberto Hernandez SMN Manager of meteorology

Unzon

Mario A. Pérez Arroyo SMN Undermanager of Observation
Networks

Adriana Fuentes SMN Chief of International Project
Cooperation

UNAM Visiting UNAM Agustin Garcia UNAM Modelling

Ricardo Torres UNAM Atmospheric chemistry

Arén Jazcilevich UNAM Mobile sources

Albraham Ortinez Leader of WG 5 INECC Head of department of studies
about transportation and impact of
air pollution

CENAM Visiting CENAM Héctor O. Nava CENAM General Director of the National

Jaimes Center of Metrology

Dr. Yoshito Mitani CENAM General Director of Material

Nakanishi Metrology

Mariana Arce Osuna CENAM Director of Organic Analysis

Jorge Koelliker CENAM Responsible of Gas Metrology

Delgado




Francisco Rangel CENAM Metrologist. Gas Analysis
Murillo
José A. Salas Tellez CENAM Director of Reference Materials
Velina Lara Manzano CENAM Director of Inorganic Analysis
Ma. Alicia Rivera CENAM Assistant of the General Director
2 SEDESU Visiting SEDESU | Francisco Gutiérrez SEDESU Secretary of Sustainable
July Moreno Development Government of the
State of Nuevo Ledn
Armandina Valdez SEDESU Director of Air Quality and
Cavazos Pollutant Release and Transfer
Register
Jaime de la Garza SEDESU Monitoring Networks
Gerardo Argullin SEDESU Maintenance Engineer
Garcia
3 SEMADET | Visiting Maria Magdalena Ruiz SEMADET Secretary of Environment and
July SEMADET Mejia Territorial Development
Government of the State of
Jalisco
Rigoberto Roman SEMADET General Director of Environmental
Lépez Protection and Management
Adriana Rodriguez SEMADET Director of Management and Air

Villavicencio

Quality
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