Appendix A - Glossary

AB 617

Assembly Bill 617 was enacted in 2017 to protect air quality in disproportionally impacted
environmental justice communities. The law requires both identification of the mostly
impacted communities across the State and development of measures to reduce air pollution
in those communities from pollutants including toxic air contaminants.

Air basin

An air basin in California is a geographical area where efforts are concentrated to monitor,
regulate, and enhance air quality by addressing pollution sources and difficulties unique to
that region.

Air toxics

Air toxics, also known as hazardous air pollutants (HAPs), are a group of pollutants that can
cause harm to human health and the environment when released into the atmosphere. These
pollutants include various chemicals and compounds that are known or suspected to have
adverse effects on human health, even at low concentrations. Air toxics can originate from
both natural and anthropogenic (human-made) sources. An example of an air toxic is
formaldehyde, a colorless gas. Formaldehyde exposure is associated with respiratory and
allergic reactions and has been classified as a human carcinogen.

Ambient concentrations

Ambient concentrations refer to the levels of pollutants or substances present in the outdoor
air within a specific environment or location. These concentrations are measured to assess
the quality of the air and determine if it meets regulatory standards or poses risks to human
health and the environment. Regulatory agencies and organizations set air quality standards
and guidelines based on health and environmental considerations. These standards define
acceptable ambient concentration limits for various pollutants to protect public health and
the environment. Monitoring data is compared to these standards to assess compliance and
identify areas where air quality improvements are necessary.
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Area sources

Area sources of emissions refer to the dispersed and relatively small-scale sources that
collectively contribute to air pollution. Unlike point sources (such as industrial smokestacks)
that emit pollutants from a specific location, area sources encompass a variety of activities
and locations that release pollutants into the atmosphere. These sources are typically
associated with urban and suburban areas and can have a significant impact on local air
quality. Examples of common area sources of emissions include residential areas, commercial
and institutional places, agricultural fields, construction and demolition sites, and landfills and
waste management facilities. Efforts to address area sources of emissions involve
implementing regulations, promoting cleaner technologies and practices, and raising
awareness about the impact of individual actions on air quality. Local and regional air quality
management programs often prioritize addressing these dispersed sources to improve
overall air quality and protect public health.

Biogenic emissions

Biogenic emissions refer to the release of natural or organic compounds into the atmosphere
by living organisms and natural processes. These emissions are distinct from anthropogenic
emissions, which are produced by human activities. Biogenic emissions are a significant
source of various volatile organic compounds (VOCs) and other gases that influence the
Earth's atmosphere and contribute to atmospheric chemistry. Key sources of biogenic
emissions include trees, plants, and vegetation that emit VOCs as part of their metabolic
processes. These VOCs, which include isoprene and terpenes, play essential roles in plant
growth and defense mechanisms. When released into the atmosphere, they can participate in
chemical reactions, influencing air quality and contributing to the formation of secondary
pollutants like ozone and particulate matter. Microbial activity in the soil can also lead to the
release of gases such as methane (CHa) and nitrous oxide (N.O). Methane is a potent
greenhouse gas, while nitrous oxide is a significant contributor to stratospheric ozone
depletion and a greenhouse gas. Additionally, marine and aquatic ecosystems also
contribute to biogenic emissions. Phytoplankton and marine algae release dimethyl sulfide
(DMS), which can affect cloud formation and play a role in climate processes. Biogenic
emissions are influenced by various factors, including temperature, humidity, solar radiation,
vegetation type, and ecosystem dynamics. They exhibit seasonal variations and can be
influenced by natural events such as wildfires, vegetation changes, and ecosystem
disturbances. While biogenic emissions are a natural part of the Earth's atmospheric
composition, their contributions to air quality and climate processes are significant and must
be considered in scientific models and environmental assessments.

Boundary layer

The boundary layer refers to the layer of air closest to the Earth's surface, extending from the
ground up to a certain height. It is characterized by distinct airflow patterns and varying
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properties compared to the air in the upper atmosphere. The behavior and structure of the
boundary layer are influenced by several factors, including surface conditions, temperature,
humidity, wind speed, and stability. The height of the boundary layer varies depending on
atmospheric conditions, surface characteristics, and time of day. During calm and stable
weather conditions, the boundary layer may be shallow, while in unstable conditions with
strong winds and convective activity, it can extend to greater heights. Within the boundary
layer, there is extensive mixing of air, with vertical motions allowing the exchange of heat,
moisture, and pollutants between the surface and the atmosphere above. This mixing
process plays a crucial role in determining temperature, humidity, and air quality near the
surface. The boundary layer has a significant influence on air quality. Pollutants emitted from
sources within the boundary layer, such as vehicles, industries, and urban areas, tend to
remain concentrated near the surface due to limited vertical mixing. Understanding the
behavior of the boundary layer is crucial for predicting and managing air pollution episodes.

California air toxics assessment (CATA)

An on-going comprehensive assessment of air toxics in the state of California. CATA provides
estimates of exposure and associated health risks from inhaling toxic air contaminants,
identifies the geographic locations that are vulnerable to exposure to air toxics, and the
emission sources and species of air toxics that contribute the most to the health risks. CATA
utilizes the most up-to-date emissions inventory and meteorological model and uses state-of-
the-science modeling approaches. The modeling and risk assessment is conducted every few
years to provide an insight into trends over time.

CALPUFF

CALPUFF is an air dispersion model that was originally developed under the support from
the California Air Resources Board. CALPUFF is a non-steady state model that can simulate
turbulent diffusion of pollutants released from point, line, area, and volume sources.
Compared to grid-based models, CALPUFF affords greater flexibilities in emission source
specification and receptor placement. The meteorological field needed by CALPUFF can be
either directly reformatted from WRF data by an interface program MMIF or generated by
CALPUFF's companion model, CALMET, from observational data and/or output of
prognostic meteorological models such as WRF and MM5.

Cancer burden

Cancer burden is calculated by multiplying the cancer risk at a census block (tract) by the
number of people who live in the census block (tract). An exposure duration of 70 years with
the Risk Management Policy (RMP) method (95th/80th percentile DBR) is used to estimate
potential cancer burden.



Name
Date
Page 4

Cancer risk

Cancer risk represents the probability of a person developing cancer if exposed continuously
to a toxic air contaminant (TAC) over their lifetime. It does not necessarily mean that
individuals will certainly develop cancer due to TACs. In other words, the risk number is a
probability rather an actual number of cancer cases, in this study presented as number of
chances in a million of exposed people. Cancer risk calculated in this study is for cumulative
exposure to all surrounding sources of the TACs through inhalation only. It does not include
other risk factors for developing cancer, such as aging, genetics, etc., i.e., the excess risk due
to the modeled TACs. Cancer risk is estimated following the procedures recommended in
the 2015 California Office of Environmental Health Hazard Assessment’s (OEHHA) “Air Toxics
Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments” (see
Appendix V), for an exposure duration of 30 years with the Risk Management Policy (RMP)
method (95th/80th percentile daily breathing rate (DBR)). Cancer risks were estimated at
discrete receptors or on 2km x 2km grids and may not necessarily reflect near-source impacts
from any emission source.

CATA Data Portal

An interactive online platform providing access to the compiled data from the California Air
Toxics Assessment (CATA). It allows users to examine potential health risks from air toxic
contaminants at different geographical scales and offers a channel for user feedback.

Census blocks and tracts

Blocks and tracts are geographic areas defined every ten years by the U.S. Census Bureau for
the collection of population and housing data. This study uses the 2010 Census data, which
was the latest release at the time this study started. The 2020 Census will be used for the
next iteration of CATA. More details can be found on the U.S. Census Bureau website.

CMAQ

The Community Multiscale Air Quality (CMAQ) model is a computer-based modeling system
used to simulate and predict air quality at regional and local scales. It is a comprehensive
modeling framework developed by the U.S. Environmental Protection Agency (EPA) in
collaboration with other organizations and research institutions. The CMAQ model combines
meteorological data, emissions inventories, and chemical and physical processes to simulate
the transport, transformation, and fate of air pollutants in the atmosphere. It can be used to
assess the impacts of emission sources, such as industrial facilities, power plants, vehicles,
and natural sources, on air quality and to evaluate the effectiveness of air pollution control
strategies. The CMAQ model has been widely used by researchers, regulatory agencies, and
policymakers to support air quality management and decision-making processes. It aids in
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understanding the sources, transport, and impacts of air pollutants, and it can help in
designing effective strategies to mitigate and control air pollution.

Diesel particulate matter (DPM)

Diesel particulate matter (DPM) is formed in diesel-fueled internal combustion engines. Major
emission sources of DPM include diesel trucks, locomotives, ships and boats, and cargo
handling equipment (e.g., forklift). Due to its high cancer potency as well as chronic and
acute health effects, DPM was identified in 1998 as a toxic air contaminant by CARB based
on a comprehensive health assessment by OEHHA. DPM is a mixture of soot and over 40
toxic air contaminants, among many other components.

Dispersion model

A dispersion model, also known as an atmospheric dispersion model or air quality model, is a
mathematical tool used to simulate the transport and dispersion of pollutants in the
atmosphere. It is a computer-based model that predicts how pollutants emitted from various
sources disperse, spread, and undergo chemical and physical transformations in the air.
Dispersion models consider factors such as meteorological conditions (e.g., wind speed and
direction, stability), emission rates, source characteristics (height, temperature), topography,
and physical and chemical properties of pollutants. By integrating these variables, dispersion
models estimate the spatial and temporal distribution of pollutant concentrations in the
vicinity of emission sources and their downwind areas. Dispersion models are valuable tools
used by regulatory agencies, environmental consultants, researchers, and policymakers to
assess the impact of emissions on air quality, support decision-making processes, and
develop effective air pollution control strategies. They provide insights into the potential risks
associated with pollutant exposure and aid in evaluating the effectiveness of emission
reduction measures.

Emission inventory

An emission inventory is a compilation of emission estimates obtained from various emission
activities. Two kinds of emission inventories are often used. The first is a planning inventory
which is a collection of emissions data at county level for various emissions categories such as
mobile sources and stationary sources. The other is a modeling inventory which is temporally
resolved, spatially allocated, and chemically speciated so that reliable air quality modeling
can be conducted. Planning inventory serves as the starting point for modeling inventory and
the basis to examine progress of emission reduction efforts.
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Emission release parameters

Emission release parameters help specify initial spatial allocations of air pollutants when
released into the modeling domain. Different parameters are utilized for different types of
sources. For example, for point sources, release height, stack diameter, exit temperature and
velocity will help determine the plume’s final rise height and buoyancy-enhanced diffusion.

Exposure

Exposure refers to the contact or interaction between individuals or populations and
potentially harmful agents or substances in their environment. It is the condition of being
subjected to or experiencing the presence of these agents, which can include chemical,
biological, physical, or psychosocial factors. In the context of health, exposure often refers to
the degree or extent to which individuals encounter substances that may have adverse
effects on their well-being. These substances or conditions can vary widely and may include
chemical, biological, physical, and psychological exposures. An example of chemical
exposure refers to contact with hazardous chemicals or toxic substances present in the
environment, such as air pollutants, pesticides, heavy metals, or industrial chemicals.
Chemical exposure can occur through inhalation, ingestion, or skin contact. Exposure
assessment is a process that involves quantifying or estimating the amount, frequency, and
duration of exposure to specific agents or conditions. It aims to understand the potential
risks and health effects associated with exposure and is an essential component of
environmental and occupational health studies. Understanding exposure is crucial for
evaluating and managing risks to public health. It helps inform the development of
preventive measures, regulations, and policies to minimize or control exposure to harmful
agents. By identifying sources of exposure and implementing appropriate interventions, it is
possible to reduce the likelihood of adverse health outcomes and promote overall well-
being.

Health risk assessment (HRA)

The HRA of this study evaluates the potential cumulative health impacts from exposure
through inhalation to toxic substances in the air across California. It is different from a HRA
under the “Hot Spots” program of CARB (AB 2588). We don’t expect the results from the
current study to be used: 1) as a definitive means to pinpoint specific risk values at a specific
location; 2) to compare risks at local levels with other communities in the state; and 3) as part
of a “Hot Spots” program or an HRA or as a permitting application. Instead, results are best
used in a qualitative manner to inform which source categories and pollutants are
contributing the most to the overall risk at the statewide, regional, and local levels, which can
then be used to inform and prioritize emission reduction strategies that target the sources
most likely to lead to additional reductions in risk over time.
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Heavy metals

Heavy metals are a group of metallic elements characterized by their high atomic weights
and density. These metals have specific properties that differentiate them from other
elements, such as their toxicity and potential for bioaccumulation. While there is no strict
definition for heavy metals, commonly recognized heavy metals include lead (Pb), mercury
(Hg), cadmium (Cd), arsenic (As), chromium (Cr), and nickel (Ni). Heavy metals are naturally
occurring elements that can be found in the Earth's crust. They can also be released into the
environment through various human activities, including industrial processes, mining,
combustion of fossil fuels, and improper disposal of waste. Once released, heavy metals can
persist in the environment for a long time and can bioaccumulate in living organisms,
including plants, animals, and humans. Heavy metals can enter the human body through
multiple routes, including inhalation of contaminated air, ingestion of contaminated food and
water, and dermal contact with contaminated substances. Due to their potential health risks,
heavy metals are regulated and monitored by environmental protection agencies and health
organizations worldwide.

Incidence per ton (IPT)

Incidence per ton (IPT) of emissions is a measure of the number of cases of cancer due to
exposure to a specific air toxic such as diesel particulate matter (DPM) per ton of emissions
during a particular year. This metric is used to assess the health impacts of air toxics and can
help guide policy decisions aimed at reducing emissions and improving air quality. While this
metric can provide valuable information about the health impacts of toxic air pollutants, it is
important to note that it has uncertainties and associated assumptions. There are many
factors that can influence the relationship between emissions and health outcomes, including
the specific mix of pollutants in the air, the health status of the population, and the presence
of other environmental stressors (such as noise pollution or lack of access to healthy food).

Inhalation exposure

Inhalation exposure refers to the process of inhaling or breathing in substances or agents
present in the air. It occurs when individuals encounter airborne particles, gases, vapors, or
aerosols that can enter their respiratory system. Inhalation is a common route of exposure to
various pollutants, toxic substances, and environmental hazards. It can occur in both
occupational and non-occupational settings. Inhalation exposure can have various health
effects depending on the nature of the inhaled agent, its concentration, duration of
exposure, and individual susceptibility. Adverse health effects can range from mild
respiratory irritation to more serious conditions such as asthma, chronic obstructive
pulmonary disease (COPD), lung cancer, cardiovascular problems, and systemic effects if
toxic substances are absorbed into the bloodstream. To assess inhalation exposure and its
potential health impacts, scientists and researchers use various methods, including air
monitoring, personal air sampling, exposure modeling, and epidemiological studies. These
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approaches help evaluate the levels of airborne contaminants, estimate individual or
population exposures, and understand the associated risks. People can be exposed to a
range of air pollutants present in the outdoor and indoor environments, such as particulate
matter (PM), nitrogen dioxide (NO,), ozone (Os), sulfur dioxide (SO,), toxic volatile organic
compounds (VOCs), and other toxic substances. Minimizing inhalation exposure is crucial for
protecting public health. Efforts to reduce exposure include implementing engineering
controls, proper ventilation systems, personal protective equipment (PPE), and regulatory
measures to limit emissions and air pollution. Health guidelines and regulations are
developed to establish exposure limits and promote safe air quality standards.

Local/community scale

The term “community” used in this study refers to one of the geographical areas defined by
AB 617 as disadvantaged communities. Analysis at the local or community scale uses the
finest spatial resolution results our study allows, i.e., blocks for DPM and heavy metals and
2km x 2km grid averages for VOCs, to look at patterns within specific communities, such as
the distribution of risks in space, and source apportionment of risks for a particular
community.

MMIF

The Mesoscale Model Interface Program (MMIF) is a computer program that converts
prognostic meteorological model output such as MM5 and WRF to the variables and
parameters needed by air dispersion models. Currently the supported dispersion models
include AERMOD and CALPUFF.

Model initial and boundary conditions

Modeling initial and boundary conditions refers to the process of specifying the starting and
boundary conditions for a numerical model simulation. In various scientific and engineering
fields, including atmospheric science, hydrology, and environmental modeling, it is crucial to
define these conditions accurately to obtain realistic and meaningful simulation results. The
initial conditions represent the state of the system at the beginning of the simulation period.
They provide the starting point for the model to simulate the temporal evolution of the
system. For example, in atmospheric and air quality modeling, the initial conditions may
include the initial values of meteorological variables such as temperature, humidity, wind
speed, atmospheric pressure, and concentrations of major air pollutants at the start time of
the simulation. These initial conditions can be obtained from observational data, reanalysis
products, or from the output of a previous model simulation. Boundary conditions define the
values or characteristics of the system at the model's spatial boundaries. They play a crucial
role in determining how the system interacts with its surroundings and how information is
exchanged between the model domain and the external environment. In atmospheric and air
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quality modeling, boundary conditions may include meteorological variables such as
temperature, humidity, wind speed, and pressure at the edges of the model domain, and
concentrations of various air pollutants. These boundary conditions can be obtained from
observational data, reanalysis products, or from regional or global air quality and
meteorological models that provide information outside the modeling domain.

Modeling domain

A modeling domain, also known as a simulation domain, refers to the spatial extent or area
over which a mathematical or computational model is applied. It defines the boundaries
within which the model simulates and predicts the behavior of a system or phenomenon of
interest. The modeling domain is determined by the specific objectives and scope of the
study or simulation. It can vary in size and shape depending on the spatial scale and
resolution required to address the research question or problem at hand. The domain can be
two-dimensional (2D) or three-dimensional (3D), depending on the complexity of the system
being modeled. The boundaries of a modeling domain can be defined by geographical
features, administrative boundaries, physical characteristics, or the availability of data. They
may be determined based on the extent of the phenomena being studied or the practical
limitations of the modeling approach and computational resources. In a 3D domain, multiple
vertical layers are covered over an area extending from the ground up to several kilometers
in the atmosphere, allowing the model to simulate atmospheric processes, weather patterns,
air quality, and climate dynamics within the specified area.

OEHHA

The Office of Environmental Health Hazard Assessment (OEHHA) is a regulatory agency in
California that evaluates and communicates the potential health risks associated with
environmental hazards. OEHHA conducts scientific research, collects, and analyzes data, and
provides guidance and recommendations to protect public health and the environment. The
agency collaborates with various stakeholders, including government entities, industries, and
communities, to develop and implement strategies for managing and mitigating these
hazards. OEHHA's assessments and findings are used to inform policies, regulations, and
public awareness campaigns aimed at reducing exposures and safeguarding the well-being
of Californians.

Off-road mobile sources

The off-road mobile sources in our risk analysis include aircraft take-off, landing and taxiing,
cargo handling equipment, commercial harbor crafts, locomotives, ocean-going vessels, and
transport refrigeration units. The resolution of emissions from those sources are long thin
polygons representing activity corridors or Tkm x 1km grids in CALPUFF, and 2km x 2km in
CMAQ.
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On-road mobile sources

The on-road mobile sources in our study include any motor vehicles on roadways including
passenger cars, buses, trucks and motorcycles. The resolution of emissions from those
sources are road-following line segments in CALPUFF, and 2km x 2km in CMAQ.

Percentile

A percentile is a statistical measure that represents a specific position or value in a
distribution of data. It is used to indicate the relative position of an individual data point or
observation within a dataset. To calculate a percentile, the data is first sorted in ascending
order from the smallest to the largest value. The percentile is then determined based on the
desired percentage of data points below that value. For example, the 50th percentile, often
referred to as the median, represents the value below which 50% of the data falls. Percentiles
are commonly used to describe and analyze data in various fields, including statistics,
healthcare, education, and finance, and they can help in making informed decisions,
evaluating performance, setting benchmarks, or identifying areas of concern.

Photochemical model

A photochemical model is a type of mathematical or computational model used to simulate
and study the chemical reactions and processes that occur in the atmosphere, specifically
those driven by solar radiation. It focuses on the formation and transformation of
photochemical pollutants, such as ozone (O3), nitrogen dioxide (NO), volatile organic
compounds (VOCs), and other oxidants. Photochemical models are essential tools for
understanding and predicting the behavior of air pollutants, particularly in urban and
industrial areas where photochemical reactions are significant contributors to air pollution.
These models help researchers and policymakers assess the impacts of emissions,
atmospheric chemistry, meteorological conditions, and control strategies on air quality.
Photochemical models are used for a variety of purposes, including air quality management,
policy development, source apportionment, and assessing the impacts of future emission
scenarios or climate change on air pollution. They help identify areas with poor air quality,
evaluate the effectiveness of emission reduction strategies, and inform decision-making
processes related to air pollution control and management.

Regional scale

The term "regional scale" refers to a spatial extent or level of analysis that covers a relatively
large area, typically encompassing multiple local or subregional scales. It is an intermediate
scale between local and global scales, focusing on a specific region or geographical area.
The exact definition of a regional scale can vary depending on the context and discipline.
The size and boundaries of a region can be defined based on geographical features,
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administrative divisions, ecological characteristics, or functional considerations. For example,
in urban planning, a regional scale often refers to an area that encompasses multiple cities,
towns, or districts within a larger region. It may involve analyzing land use patterns,
transportation networks, economic activities, and development policies at the regional level.
Similarly, in air quality and atmospheric modeling, a region may encompass an area over a
common air-shed or administrative boundary that a particular agency is responsible for
implanting emissions control measures to combat air pollution in that region. The regional
scale allows for a broader perspective and understanding of spatial patterns, interactions,
and dynamics within a specific area. It considers the characteristics and processes that are
unique to the region, while also recognizing the influence of larger-scale factors and the
interconnectedness with smaller-scale local systems. It provides a middle ground between
the fine-scale details of local analysis and the global-scale perspective that encompasses
broader contexts and interconnections.

Secondary formation

Secondary formation of volatile organic compound (VOC) products refers to the generation
of new compounds through chemical reactions involving precursor molecules in the
atmosphere. These reactions occur after the emission of primary VOCs from various sources,
such as industrial processes, vehicle exhaust, and natural emissions. Primary VOCs are
directly emitted into the atmosphere, while secondary VOCs are formed through complex
photochemical reactions involving primary VOCs, reactive gases, and atmospheric oxidants
such as ozone (O3), hydroxyl radicals (OH), and nitrate radicals (NO3). These reactions can
occur in the gas phase or on the surfaces of aerosol particles. Some VOCs can undergo gas-
to-particle conversion, where they condense onto existing aerosol particles or nucleate to
form new particles. These processes can contribute to the formation of secondary organic
aerosols (SOA), which are an important component of atmospheric particulate matter. The
secondary formation of VOC products is a complex and dynamic process that depends on
the availability of precursor VOCs, the concentrations of reactive gases, the intensity of solar
radiation, and atmospheric conditions such as temperature and humidity. The reactions
involved in secondary VOC formation have significant implications for air quality, climate
change, and human health, as they can lead to the production of ozone, particulate matter,
and secondary pollutants that can have adverse effects on the environment and human well-
being.

Stationary point sources

Stationary point sources of emissions refer to specific fixed locations or facilities that release
pollutants into the environment. These sources are characterized by a defined point of
emission, such as a smokestack, chimney, or exhaust vent, from which pollutants are
discharged. These sources are typically associated with industrial, commercial, or institutional
activities and can include power plants, manufacturing plants, chemical factories, refineries,
waste and wastewater treatment facilities, and landfill facilities. Activities involved in these
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facilities generate emissions of various toxic VOCs, sulfur dioxide (SO.), nitrogen oxides
(NOx), particulate matter (PM), and greenhouse gases (GHGs) that are released into the
atmosphere. Regulatory agencies and environmental management practices often closely
monitor and regulate emissions from stationary point sources to protect air quality and
human health. These sources may be required to obtain permits, comply with emission
standards, implement pollution control technologies, and regularly report their emissions to
ensure compliance with applicable regulations.

Toxic air contaminants (TACs)

AB 1807 defines a TAC as an air pollutant which may cause or contribute to an increase in
mortality or an increase in serious illness, or which may pose a present or potential hazard to
human health (Health and Safety Code Section 39655a). CARB identified a number of air
pollutants as toxic air contaminants based on scientific evidence including OEHAA's health
assessments. CARB also identified through a streamline regulation 189 federally identified
hazard air pollutants (HAPs) as TACs.

Volatile organic compounds (VOC)

Volatile Organic Compounds (VOCs) are a diverse group of organic chemicals that easily
evaporate at room temperature and are emitted as gases from various sources. They are
carbon-containing compounds that have low boiling points, which causes them to readily
vaporize and enter the atmosphere. VOCs are classified based on their chemical composition
and properties. They can originate from both natural and anthropogenic (human-made)
sources. Some common examples of VOCs include hydrocarbons such as methane, ethane,
propane, and other volatile alkanes. They are involved in atmospheric chemistry and
contribute to the formation of photochemical smog and secondary pollutants, such as ozone
and particulate matter. VOCs can also participate in the formation of secondary organic
aerosols (SOA), which can impact air quality and climate. VOCs can have adverse effects on
human health and the environment. Short-term exposure to high concentrations of VOCs can
cause eye, nose, and throat irritation, headaches, dizziness, and other health problems. Long-
term exposure to certain VOCs, such as benzene, is associated with increased risks of cancer
and other chronic health effects. Due to their environmental and health impacts, efforts are
made to control VOC emissions through regulations, industry practices, and technological
advancements. Strategies to reduce VOC emissions include the use of cleaner fuels, the
implementation of emission controls, adoption of low VOC products, and improved industrial
processes.

Weather and Research Forecasting (WRF) model

The Weather Research and Forecasting (WRF) model is a state-of-the-art numerical weather
prediction system used for simulating and forecasting weather conditions at various spatial
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and temporal scales. The WRF model combines atmospheric physics, dynamics, and data
assimilation techniques to generate complete and high-resolution weather forecasts,
including temperature, humidity, wind, precipitation, and atmospheric pressure. It utilizes
advanced computational algorithms and supports high-performance computing to process
large amounts of meteorological data and produce accurate and reliable weather
predictions. The WRF model is continuously refined and updated to incorporate the latest
scientific advancements, improving its forecasting capabilities, and providing valuable
insights for a wide range of applications, such as agriculture, energy, transportation,
emergency management, and other industries impacted by weather conditions.
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