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Introduction

 Air pollution can harm people’s health and damage the environment.
* Fine Particulate Matter with diameter < 2.5 microns

What is fine particulate matter or PM2.5?

Particles measuring less than 2.5 micrometers in diameter, can penetrate deep into our lungs

Where does it come from? How does it affect our health?
il Fossil fuel use - energy - Increased risk of illness and
L generation, transportation :'ﬂi death from lung and heart
é%] Industrial activities Slsgases
{g} Household solid fuel use @ Risk of newborns being born
22 Waste burning too early or too small

Eﬂiﬂ;\[ AIR www.stateofglobalair.org



What is Air Quality Forecasting

« The application of science and technology
to Pre_dlct_ the composition of the air
ollution in the atmosphere for a given
ocation and time.

« An algorithm prediction of the pollutant

concentrations can be translated into air _
quality index. AIR QUALITY INDEX

Air Quality Index Levels of Health Concern
(AQI) Values
* An air quality index (AQI) is an indicator 0 to 50 Good
developed by government agencies to T i
communicate fo the public how polluted the ' i
air currently is or how polluted it is forecast 101-150 Unhealthy for Sensitive Groups

to become

201-300 Very Unhealthy

« Countries and cities are given forecasts by
State and Iocal government of anlzatlons Source: https://airquality.climate.ncsu.edu/2014/08/12/an-introduction-
and private companies as well. toair-aualityforecastingl



Motivation

Air pollution causes respiratory problems, lung
diseases, and cardiovascular issues and
aggravate existing health conditions.

With the accurate method of forecasting air
pollution, it becomes easier to manage and
mitigate the risks of air pollution and ensure a
safe level of pollutant concentration in the
region.

It also helps assess risks to the environment
and the climate caused by poor air quality
standards.

Accurate forecasting can also lead to ease in
planning day-to-day activities, avoiding
locations with high alert areas, and
implementing effective pollution control
measures.

Respiratory

» Chronic Obstructive Pulmonary
Disorder (COPD)

b Asthma

» Pneumonia

» Lung cancer

Cardiovascular

Congestive heart failure
Arrhythmia

Myocardial infarction
Stroke

Hypertension
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Maternal and Infant Health
» Premature birth

» Reduced weight at birth
» Preeclampsia

Other Impacts

» Diabetes
» Dementia
> Increased risk for death
» Reduced life expectancy

L
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How Air

Pollution
Impacts Health
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Reducing and making people aware of these
problems caused by air pollution becomes

essential.



Techniques

INPUT
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OUTPUT

An input of current air quality, monitored
by local stations and remote sensing.

An input of the forecasted weather during
the period of prediction, to predict any
pollutant's movement.

A model of pollutant emission. This can
include traffic, industry, and pollen.

An input of the local terrain.
Daily or Hourly Forecast

Most forecasts of air quality cover two to
five days.

Advanced approaches combine historical data with current in-situ data and satellite observations to provide insights,

analysis, and forecasts from global to street-level air pollution



Advantages: The goal of any technology is to help and improve the lives of
people.

« Health Alerts: Many cities currently provide warnings
to the public whenair pollution levels exceed specified
levels. The more reliable the forecast is the more
effective it is.

« Supplementing Emstgng Emission Control Programs:
The availability of reliable air pollution forecasts
affords local environmental regulators the option of
“on demand” or intermittent emission reductions on
days with high episodes, thus avoiding the high cost
of continuous emission control.

environmental health
risks of our time.//

* Operational planning: Regional haze can impair and
even endanger activities such as private and
commercial aviation.

* Emergency response: The availability of reliable
forecasts offers rerouting options for'automobiles and i N®
air traffic to reduce the possibility of accidents, also forlblichies iR
provides early warning system for the vulnerable.




Challenges

» Meteorological conditions such as temperature inversion can
prevent surface air from rising, trapping pollutants near the
surface, which makes accurate forecasts of such events crucial
for air quality modelling.

« Urban air quality models require a very fine computational
mesh, requiring the use of high-resolution mesoscale weather
models.
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NASA GMAQO’s Composition Forecast

GEOS - CF

GEQOS FP-IT

GEOS - Chem

GEOS-CF is one of only a few global forecasting systems conducting gaseous and aerosol composition
simulations in near real-time.

https://gmao.gsfc.nasa.gov/weather prediction/GEOS-CF/




The GEOS Composition Forecast

Composition Forecast Maps
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Accra
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Accra

Schools Project in Kumasi
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Health Alert:

Some members of the general public may
experience health effects, members of sensitive
groups may experience more serious health

effects
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