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Urban Health, Air Quality and Climate: Mexico City Case Study

Objectives

« By forecasting AQ conditions on short timescales, support the Mexico City
government with information to take effective actions through mitigation to
population exposure of high pollutants concentrations and lay the groundwork to
develop policies to reduce pollutants emissions for air quality improvement and
other co-benefits (e.g., climate, food security, etc.)

* ldentify synergies with existing activities and create synergies with other initiatives
(health, air quality and environment, development) of Mexico City's government

« Capacity building “learning by doing”
« Raising awareness of the health benefits of emissions reductions

« Expand model coverage, replicating in other cities and megacities, especially in
developing countries.



Activities currently being developed by
CDMX Environment Secretariat

Continuous strengthening of the air quality monitoring network
Auditing of the Mexico City Metropolitan Area emissions inventory
Follow up and assessment of PROAIRE’s local competency actions

Carrying out the historical health improvement assessment due to emissions
reductions from 1990 to 2012 together with Harvard School of Public Health

Developing the WRF-CMAQ parametrization for the specific case of Mexico City’s
megalopolis together with the Barcelona Supercomputing Center (BSC)

Analyzing the possibility of measuring air pollution concentrations at street level to
compare with background concentrations in order to assess health consequences
of exposure to high pollutants levels in this microenvironment.



Technical Workshops to be supported by WMO-GURME
(strengthening capacities to improve results of SEDEMA activities)

e Source apportionment
o Pollutants - BC, PM2.5, PM10, ozone precursors (VOCs, NOXx)
o Sectors
» Health benefit and economic cost (BenMAP)
« Enhanced air quality forecasting (WRF-CMAQ)
 Street canyon type modelling to compare with street level monitoring
« Emission inventories improvement
o uncertainty calculation methodology
o HFC , aerosols calculation
 State of the art of policies and strategies to reduce emissions of ozone and PMZ2.5 precursors
« Determining the cost-benefit of implementing policies and strategies.

 Global trends in air pollution control



Mexico City Air Quality Management Tools
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CDMX Air Quality Monitoring

http://www.aire.cdmx.gob.mx/default.php

CDMX Emissions Inventory Reports
http://www.aire.cdmx.gob.mx/default.php?opc=26Bhnm|=&dc=7g
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http://www.aire.cdmx.gob.mx/default.php
http://www.aire.cdmx.gob.mx/default.php?opc=Z6BhnmI=&dc=Zg

Mexico City Air Quality Forecasting System

Although Mexico City has an air quality problem, it does not have a system based on modern
numerical modeling tools that allows a relative degree of precision to anticipate an episode of
contamination,

Since the beginning of this administration, significant efforts have been invested in the
development and implementation of a system capable of predicting through numerical
simulation the manner in which air pollution behaves in Mexico City and its metropolitan
area, with an anticipation of up to 24 hours.

The forecast system for Mexico City was developed in collaboration with the Barcelona
Supercomputer System.

The model takes advantage of the scientific experience obtained during the large field
measurement campaigns carried out during MCMA-2003 and MILAGRO-2006, as well as the
Improvements in the emission inventories carried out by SEDEMA in recent years.



Air quality forecasting system for Mexico City
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Example of Meteorological Modeling




Example of emissions modeling
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Example of Air Quality Modeling
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Model Evaluation

The model is evaluated by comparing the air quality data obtained from the
SIMAT with the model output data to determine the uncertainty of the model.
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Dissemination of the forecasting system

The results of the AQF model is available to all citizens through the
website aire.cdmx.gob.mx and the mobile “Aire” application.
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Benefits of the CDMX Forecasting System

Knowing in advance the condition of air quality
will allow citizens and authorities to take
preventive action to protect health and apply
actions to mitigate levels of air pollution before
the pollution event occurs.

The results of the meteorological model can also
be used in the prevention of risks by intense
winds, extreme rains or temperature.

It is expected that the forecast system will be
used by the media as a tool similar to the
weather forecast, so that it is possible to alert the
population to the risk of a high pollution event.

It is intended that the model be used as a tool for
the evaluation and design of policies for the
Improvement of air quality.
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Presentation of Mexico City 2014 Emissions Inventory
(Sep 2016)

It was presented by the CDMX mayor Miguel Angel Mancera
and Environment Secretary Tanya Midller, and joined by C40
Cities Climate Leadership Group regional director for Latin
America, Manuel Olivera.

This inventory responds to the program ProAire 2011-2020 that
Indicates its biannual update.

The inventory contains 90 categories of emissions of pollutants that cause negative health
effects, as well as toxics and GHGs, in the 16 delegations of the CDMX and 59 conurbated
municipalities of the State of Mexico.

First city to use the MOVES-Mexico model, which is the most recently developed by the United
States EPA for the estimation of transport emissions.

Inventory presents the quantification of toxic pollutants such as black carbon and greenhouse
gases, as well as various methodologies to have better calculations on emissions in the capital.

It is considered among the most complete in the country



Presentation of CDMX air quality forecasting system
- (February 2017)

The new forecasting system, Aire CDMX, is a collaboration
between SEDEMA and Barcelona Supercomputing Center (BSC).

It was presented by the CDMX mayor Miguel Angel Mancera and
Environment Secretary Tanya Miuller, and joined by Marc Guevara
of BSC.

* Aire CDMX model is based on BSC CALIOPE system to predict pollutants (ozone, nitrogen
dioxide, sulfur dioxide and airborne particles) in the atmosphere with 24 hours in advance and in
resolutions accurate to one square kilometer and to the hour.

* The data provided by this system will help to create knowledge base to contribute to the
development of emergency plans, to decision making and to emission reduction programs.

* It will also make quantitative information on air pollution available to society, the health sector
and environmental authorities.



SEDEMA activities: Health effects of air pollution

SEDEMA — Harvard School of Public Health Projects
2015-2016

 Historical analysis of the benefits of population health associated with air quality in
Mexico City during 1990-2012: Phase | and II".

2017

 Verification of health benefits by improvements in air quality in Mexico City
(Epidemiological Analysis): Phase Il

« Evaluation of public policies and economic valuation of health benefits for better air
guality in Mexico City: Phase IV

SEDEMA-SEDESA Project (2017)

* Analysis of time series and endemic ranges for weekly surveillance at primary health care in
Mexico City



BenMAP-CE Training Course

« SEDEMA hosted a BenMAP-CE Training Course on June 14-14, 2016. The training course
was organized by the Molina Center for Energy and the Environment and conducted by US
Environmental Protection Agency.

* The objective of the training course was to use EPA’'s BenMAP model to evaluate the public
exposure to the pollutants and derive cost/benefit estimates to help in the prioritization of
policy implementation options.

Attendees included officials from the
Secretariats of Environment and Health
from Mexico City, and from the states of
Mexico, Puebla, Hidalgo, Morelos,
Megalopolis Environment Commission,
Institute of Ecology and Climate Change,
and representatives from Colombia, Chile
and Peru, who are involved in the Climate
and Clean Air Coalition SNAP Institutional
Strengthening initiative
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CDMX Climate Action Program Infographics
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Mexico City (CDMX)

Annual emmisions in the Metropolitan Area CDWX Climate Action Program 2014-2020 (PACCM)
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of greenhouse gases
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7 strategic priorities
to tackle climate change

The PACCM has:

Urban and Rural Energy
Transition.

Containment of Urban Sprawl.

The main risks that our city faces by climets change are; The goal to build adeptive capacitiss to

climate change through the COMX
Resilience Strategy
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peopla

Environmental Improvement.

Sustainable Improvement of
Natural Resources and Biodiversity
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Vetor-barne % progress A8 % (registered to octover 2016)
Aomn . e
i'.."ﬁ‘é?::; :;r?t hampen::len::. d«_msu:u e curi':rﬂ;:uu. regardlng Mitigation of 3.1 million tons of carbon
Tl the 2018 goal dioxide equivalent

Educatlon and Communleation.

Research and Development

ToTAL 102 actions

DR. MIGUEL A. MANCERA ESPINOSA
Maxico City’s Mayor

Mexico City's Climate Action Program
(PACCM, in Spanish) for 2004-2020 is a
planning Lood that inteorates, coordinates
and pramotes actions e reduce the
emviranmertal, sodal and ecanomic risks
xmed by cimete changs while srrLitaneausly
promoting the welfare of the city's
population, collective partcipation and
gender equallty.

In this context, and as part of acquired
commitrments by the Mexdco City's
governmaeant, the 2016 Progress Report of
P&CCM is presented after two years of its
launch, which recognizes the need of
prometing a transversal policy to create
synergies that help diminish the impacts
of climate change.




Low-cost medium precision CO, sensors for Mexico City
LOCATION 2017

Collaboration between LSCE, ARIA technologies, and SEDEMA, MCEZ2 to setup a demonstration
experiment for CO2 emission monitoring in conjunction with AQ observations in CDMX, utilizing low-
cost medium precision (LCMP) instruments developed by LSCE.

In the medium-term this activity should help provide insight into local CO2/AQ emissions and also
build the long-term basis to include other GHGs (e.g., CH4).

« LCMP sensors will be used to characterise the CO2/AQ emission ratios in different neigborhoods
and their temporal trends as well as to help reduce uncertainties in GHG/AQ emission inventory of
CDMX

« LCMP instrument will be deployed alongside existing AQ infrastructure and maintained by
SEDEMA. The first deployment will be at the UNAM-CCA site (co-located with a Picarro instrument
of UNAM). The second and third LCMP instrument will be deployed to measure in and outflowing
airmasses at Xalostoc and Ajusco Media. After data analysis, instruments 4 and 5 are planned for
deployment at other selected sites.

« Tests in climate chambers will be performed simulating the typical daily temperature and pressure
variations in CDMX.

For a successful long-term project, external and co-funding needs to be identified.



CDMX Resilient Strategy:
Adaptive, inclusive and equitable transformation
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Mexico City: InFocus Report 2016

Mexico City
CDP Cities: InFocus Report | 2016
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Emissions protocol

Global Protocol for Community-Scale Greenhouse Gas Emisslons inventores [3PC), (WA, C40 and KCLED

Top 3 emissions reduction activities
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CDP is a not-for-profit that provides the global platform for cities to measure, manage and disclose their
environmental data. In 2016, five C40 cities were awarded with InFocus Reports for demonstrating leadership in
their region by taking bold climate action: Cape Town, Mexico City, Paris, Sydney and Vancouver.




