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AIR QUALITY FORECAST IN MEXICO CITY

Rationale;

TO PREDICT HIGH OZONE CONCENTRATIONS IN THE
METROPOLITAN AREA OF MEXICO CITY
AS A PROTECTIVE MEASURE TO AVOID PEOPLE’S EXPOSURE FOR
THE PROTECTION OF THEIR HEALTH.

HIGH OZONE CONCENTRATIONS MAY ACTIVATE THE ATMOSPHERIC
CONTINGENCY PROGRAM



ATMOSPHERIC CONTINGENCY PROGRAM

* IMECA: Metropolitan Air Quality Index
National Ozone Health Standard: 110 ppb 1-hour average = 100 IMECA



AIR QUALITY FORECAST BACKGROUND

1994 to date: Refining the “traditional’ procedure by the incorporation of real-
time Internet data and information.




CURRENT AIR QUALITY FORECAST
TRIES TO PREDICT MAXIMUM
OZONE CONCENTRATIONS.

FORECAST IS ELABORATED UPON
ANALYSES OF THE FOLLOWING
INFORMATION:

RADIOSONDE ISOBARIC MAPS
THERMODYNAMIC DIAGRAM
SATELLITE IMAGERY

EARLY MORNING POLLUTANTS
CONCENTRATIONS

WEATHER FORECASTS

OTHER CONSIDERATIONS




AIR QUALITY FORECAST
IN MEXICO CITY

INFORMATION GATHERING

RADIOSONDE DATA FORECAST MAPS
National Weather Service (NOAA, National Weather Service and Universities with
meteorological information

SATELITE IMAGERY
NOAA, National Weather Service, etc.

HEIGHT MAPS ANALYSES
Cyclonic and Anticyclonic activity, Convergence or Divergence Zones, Humidity,

THERMODIAGRAM ANALYSES
|

v v
STABILITY OF THE LOWER ATMOSPHERE HUMIDITY PROFILE WIND PROFILE

THERMAL INVERSIONS
(Superface, Height, Thickness, Intensity, Hour and Temperature of Rupture )

OZONE PRECURSORS ANALYSES

v

WEATHER MODELS ANALYSES

Internet “PC Gridds” Internet
700 mb 700 mb 700 mb 700 mb
12,24 & 36 hrs 12,24 & 36 hrs 12,24y 36 hrs 12,24y 36 hrs

Other Considerations




FORECASTS ELABORATION

* Intrerim 20 minutes forecasts are elaborated in the presence
of high concentrations of ozone




ANALYSES OF RADIOSONDE ISOBARIC MAPS

700, 500, 400 y 300 mb MAPS PROVIDED BY THE RADIOSONDE OF THE NATIONAL METEOROLOGICAL
SERVICE AT 12:00 UTC

g) Will'it be rain during the day ?

h) What is the interaction among the low and high tropospheric layers?

i) Is there a Convergence or Divergence in the high troposphere ?




700 mb ISOBARIC MAP

Map shows an
anticyclonic
vortex over the
State of
Guerrero,
extending its
influence over
SR ——— v A the Valley of

SUBDIRECCION DE METECROLOGIA Y MODELACION

iy o Mexico
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500 mb ISOBARIC MAP

Map shows an
anticyclonic vortex
over the Valley

of Mexico

MRECCION DE INVENTARID Y MODELACION DE EMISIONES
SUBDIECCION DE METEOROLOGIA ¥ MOOELACION

CARTA DE: 500 mb
FECHA: 2002091812
MET. AU ANALISTA:
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400 mb ISOBARIC MAP

Map shows a chain of
vortices with
anticyclonic
circulation

DIRECCION DE INVENTARIO Y MODELACION DE EMISIONES
SUBDIRECCION DE METEOROLOGIA ¥ MODELACION

CARTA DE: 400 mb
FECHA: 2002091812
MET. AU ANALISTA:
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CONDITIONS FOR DISPERSION FROM THE RADIOSONDE
Isobaric Maps

ADVERSE:

i)  Adivergence at high tropospheric level.

iv)  Humidity transportation into the zone.




THERMODYNAMIC DIAGRAM

g) How stable or inestable are the tropospheric layers ?




AUTOMATED THERMODYNAMIC DIAGRAM
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HAND-MADE THERMODYNAMIC DIAGRAM
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CONDITIONS FOR DISPERSION FROM THE THERMODYNAMIC
DIAGRAM

ADVERSE:

« A thermail inversion that will dissipate before noon.

* A thermal inversion above 2,500 meters.




SATELLITE IMAGERY




SATELLITE IMAGEN - INFRARED




SATELLITE IMAGEN - WATER VAPOR




SATELLITE IMAGEN - VISIBLE




CONDITIONS FOR DISPERSION FROM THE SATELLITE IMAGERY




EARLY MORNING POLLUTANTS CONCENTRATIONS

ed between 06:00 and 09:30 hours every morning focused on |3




NOx data is
taken from
the Ambient
Air Monitoring
Network ...

OZONE MAP
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.. as ozone data
is taken for
making the ozone
map.



CONDITIONS FOR DISPERSION FROM THE ANALYSES OF
EARLY MORNING POLLUTANTS CONCENTRATIONS




WEATHER FORECASTS

. Used forecasts derive from models such as NOGAPS, AVN




FORECAST MAP OF WINDS AT ABOUT 1,000 m HEIGHT
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ISOPLETHS WITH RELATIVE HUMIDITY PERCENTAGE AT 10,000 m APPROX.
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HS OF VERTICAL WIND SPEED AT 10,000 m APPROX
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ISOPLETHS OF CONVERGENCE AND DIVERGENCE AT 10,000 m APPROX.
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METEOROLOGICAL SYSTEMS AT 5,500 m, APPROX.
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METEOROLOGICAL SYSTEMS AT 3,000 m, APPROX.
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ADDITIONAL CONSIDERATIONS FOR THE ELABORATION OF THE
AIR QUALITY FORECAST IN MEXICO CITY

2. Traffic is always low on Sundays and Easter.




OZONE FORECAST

Based on analyses of the information
presented before, an empirycal 24-hour
ozone forecast, in terms of the Air Quality
Index (IMECA) is elaborated.

Due to the nature of the meteorological
phenomena a maximum percentage of
probability of sucess of 90% is
established.

SECHRETARIA DEL VEDRY AVRIENTE

OIRCCCHOH GCHCRAL OCSCETION AMBICHTAL OCL AIRC
OIRCCCHOW OC INYWCHTARID Y MOOCLACHIN OC CMISIONCS
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OZONE FORECAST
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OZONE FORECAST
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OZONE FORECAST
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Thank You For Your Attention

SECRETARIA DEL MEDIO AMBIENTE
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