AirWare: air quality management Release 7.0 2015

Airware isa inext g e n avebebasedpmubi-level

urban and industrial air quality management information system, ﬂ
ranging from regional/national to urban and inner city scales. ;
AIRWARE
Objective: support for air quality legislation: (such as | . e s s s e e
EU Directive 2008/50/EC, IPPC (2008/1/EC), '
national regulations and international agreements:
compliance monitoring, public information, emission
control.

Scope: national, regional and local, urban, inner city,
suburban, periurban and industrial air quality
management, for national institutions,
municipalities, industries.

AirWare has an open architecture and can
be configured for a wide range of
applications; it includes numerous fully
integrated tools and components such as:
A Monitoring Data management and

analysis including real-time data;
Emission Inventories and dynamic
emission models;
Meteorology: prognostic 3D, nested grid non-hydrostatic models, for 48 to 120 hour
forecasts;
Several Air Quality Simulation and Emission Control Optimization Models
(including 3D photochemical) for real-time forecasting, compliance monitoring;
Scenario analysis, impact assessment, Public Information System (web and 3G
mobile phone), reporting on regulatory compliance, early warning, training
components (eLearning).
A Auxiliary functions and tools include:

0 noise modeling and mapping

0 urban development/land use dynamics modeling

0 water resources (supply), drainage (urban

flooding)

> > > >

Implementation: AirWare is implemented as a client-server
system under Linux Open Source operating system, using any
standard web browser (mobile or any PC) as client. The
system is available on a subscription basis, hosted and fully
supported. For on-line examples see:

http://www.ess.co.at/WEBAIR/TEHRAN
http://www.ess.co.at/WEBAIR/CHINA
http://www.ess.co.at/AIRWARE/MALTA
http://80.120.147.40/Turkey
http://80.120.147.40/GULF
http://80.120.147.62/CYPRUS

For more information, please visit  http://www.ess.co.at/AIRWARE
or contact us by e-Mail: info@ess.co.at
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AirWare: air quality management

Release 7.0 2015

System components and models
AirWare combines emission data bases, monitoring data management, and several

simulation models for interactive analysis:

A MMB5, the fifth generation Penn

State/NCAR mesoscale model, a
nonhydrostatic, 3D dynamic nested grid
meteorological forecasting model, as an
alternative prognostic meteorological
model AirWare can also integrate WRF
(Weather Research and Forecasting
model, http://wrf-model.org)

CAMx The Comprehensive Air quality
Model with extensions (CAMX) is an
Eulerian photochemical dispersion model
that allows for an integrated one-
atmosphere assessment of gaseous and
particulate air pollution (Ozone, PM-2.5,
PM-10, air toxics, mercury) over many
scales ranging from sub-urban to
continental

AERMOD represents the latest of
USEPAG6s regul atory
derived from the ISC family of models,
based on more current planetary
boundary layer (PBL) parameterizations.

Other fully integrated models include:

91 DUST, for wind erosion of
particulates, provides dynamic
emission data (matrices) to CAMx
for dust and aerosol fate and
transport modeling;

1 TRAFFIC, a high-resolution near-
field model, using a mixing zone
approach to represent traffic
induces local turbulence and a
convolution method for very
efficient computation of very large
road networks of several thousand
segment;

1 PUFF, a 3D dynamic
Gaussian/Lagrangian very high
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resolution dynamic multi-puff model for transient emissions or mobile sources
such as cars, trucks, trains, ships, and airplanes (3D TOL cycle simulation).
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AirWare: air quality management

MM5: numerical meteorology

The starting level of the cascading
model system is the prognostic
meteorology. This is based on either
daily forecast from the NOAA GFS
servers (one degree and 6 hourly
resolution) or NCEP re-analysis for
historical data. The system uses either
WRF or MM5 3 D nested grid non-
hydrostatic meteorological forecasting
models in three levels of nesting for the
dynamic downscaling of the GFS data to
a 1 km hourly resolution.

The dynamic meteorological output from

MMS5 is used to drive the DUST emission

model, the 3D Eulerian model CAMx with

3D meteorological data fields, or the regulatory
USEPA AERMOD system, based on station data
extracted from the meteorological data fields or
AERMET files generated fom MM5 output. The
Gaussian mo d e | AERMOD,
turbulence parameterization based on Monin-
Obukhov roughness length rather than Pasquill-
Turner stability classes, is run with the
meteorological data from MM5 or one or more
stations, pre-processed with AERMET.

MMS5 inputs are obtained from global data sets of,
where available, higher resolution local data. They
include:
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1 Global terrain and landuse are from USGS. More detailed description of terrain
(topography, landuse, soil) data can be found on the MM5 model page:
http://mww.mmm.ucar.edu/mm5/mmb5v3/readme-terrain.html

1 A complete list of input terrain data that are provided from MM5 can be found on:
ftp://ftp.ucar.edu/mesouser/MM5V3/TERRAIN _DATA

1 Additionally 30s global terrain data are downloaded from USGS
http://www1.gsi.go.jp/geowww/globalmap-gsi/gtopo30/gtopo30.html

9 Other input data from NCEP like reanalysis:

http://www.mmm.ucar.edu/mm5/mmb5v3/data/free_data.html

MM5 can also be run in ensemble model to
generate stochastic forecasts; combined with
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CAMx: Eulerian 3D photochemical fate and transport model

ESS - Environmental Software & Services (80.120.147.34) - Mozilla Firefox CElx I

The central model used in AirWare is the state-of- |« s sumsomsmo-sscc
the-art CAMx Eulerian 3D nested grid model
(current release R 6.20) which uses the CBM05/6
chemistry mechanism. The model describes both
conservative  pollutants, particulates  with
diameter specific (PM 10/2.5) net settling velocity,
and the contribution to photochemical processes
and ozone formation. CAMXx is used with the 3D
dynamic inputs from the meteorological models,
and is set up in a three level nesting with two-way
coupling. CAMx uses 8 or more vertical layers,
and the model resolution ranges from several km
to a minimum of 250 meters, depending on
domain size, data availability, and computational resources.

CAMX is an Eulerian photochemical :~ e
dispersion model that allows for integrated
"one-atmosphere" assessments of gaseous H
and particulate air pollution (ozone,
particulate matter, air toxics) over many
scales ranging from sub-urban to continental.
It is designed to unify all of the technical
features required of "state-of-the-science" air
guality models into a single open-source
system that is computationally efficient, easy
to use, and publicly available. CAMx can be
supplied environmental input fields from
many meteorological models (specifically WRF, MM5, and RAMS are supported) and
emission inputs developed using many emissions processors (SMOKE, CONCEPT,
EPS, EMS as well as the dynamic emission models in AirWare, including DUST.

Version 6.20 offers expanded capabilities over previous versions. Detailed
information about all of these features is provided in the CAMx User's Guide (pdf).

In addition to the features it shares with most photochemical grid models, some of the
most notable features of CAMx are:

1 Two-way grid nesting

1 Flexi-Nesting, which allows for reconfiguration of nested grids during a
simulation

1 Multiple gas phase chemistry mechanism options (CB6, CB05, SAPRC99)

1 Multiple gas phase chemistry solver options (EBI, IEH, LSODE)

1 Advanced external photolysis model (TUV) with in-line cloud and aerosol

adjustments

Evolving multi-sectional or static two-mode particle size treatments
Plume-in-Grid (PiG) module for sub-grid treatment of selected point sources
Multiple dry deposition options (Wesely89, Zhang03)

Probing Tools:

Ozone and Particulate Source Apportionment Technology (OSAT/PSAT)

= =4 -8 -4 N
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1 Decoupled Direct Method (DDM/HDDM) for source sensitivity of ozone and
other species

Multiple Process Analysis (PA) options

Reactive Tracer (RTRAC/RTCMC) Source Apportionment for air toxics
Mass conservative and consistent transport numerics:

Multiple horizontal advection solvers (PPM, Bott)

Multiple vertical diffusion methods (K-theory, ACM2)

Parallel processing using Open-MP on shared-memory systems

Parallel processing using Message Passing Interface (MPI) on distributed-
memory systems

E R

Data Bases

AirWare maintains a set of coordinated OBJECT
data bases that provide input to the simulation
models automatically:

A Industrial stacks and boilers

Small Stacks

Area sources

Line Sources

Traffic Fleet Composition

Emission Factors and Patterns

Model Domains

Model Scenarios

Monitoring Stations and time series
Receptor Points and Areas

For each data base, a set of auxiliary tools are
available e.g., to estimate emissions from fuel
consumption and production activities, estimate
wind driven dust entrainment, generate emission
patterns over time, analyse monitoring data, check
compliance with regulations, report errors or
missing data, patch missing data, automatic
guality assurance for monitoring data etc.

> > D> > D> > >

Support functions

AirWare includes a range of support function and
tools including:

A Multi-criteria optimization of emission
control strategies including energy
efficiency, CO.. and Kyoto targets
Embedded GIS, MapServer
Knowledge Base editor for the embedded
rule-based expert system

User management and access control
System log data base for all scheduled
processes for remote diagnostics

Data base maintenance

Integrated hypertext help- and explain
pages and user manuals and tutorials

> > >
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