User’s Manual of ABaCAS-OE

1 Introduction

Optimized Edition of Air Benefit and Control and Attainment Assessment
System (ABaCAS-OE) is a system to develop optimized (least cost) control strategies
for specified air quality goal. It integrates the five ABaCAS decision support tools (1)
an international control cost estimate tool (ICET), (2) a real-time emissions control
and air quality response tool (RSM-VAT), (3) a Least Cost Control Optimizer (LE-CO)
tool, (4) an air quality attainment assessment tool (SMAT-CE), and (5) a health and
economic benefit tool (BenMAP-CE), and provides a user-friendly framework for

policy makers to conduct cost-efficient control strategy analysis.

1.1  Functional framework of ABaCAS-OE
ABaCAS-OE links the five ABaCAS tools together to help users to get

optimized control strategies for specified air quality attainment by running them with
a master script. Fig. 1 shows the functional framework of ABaCAS-OE. Firstly, users
set up the attainment goals (e.g., 35 g m™2 for annual mean of PM2s and 100 ppb for
daily 1-hour maxima of Os). Secondly, the real-time responses of PMzs and O3 to
emission reduction ratios will be calculated using SMAT-CE by combining with
monitor data. Thirdly, the reduction ratios of different pollutants and regions will be
input into control cost optimizer (iteration calculation among LECO, ICET and RSM-
VAT) to find out optimized control cost strategies for meeting the environmental
targets with minimal cost. Later, the optimized control cost strategies will be input
into BenMAP-CE to estimate the health and economic benefits resulting from
changes in air quality. Finally, it will output a cost/benefit ratio for these optimized

emissions control strategies.
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Fig. 1 Functional framework of ABaCAS-OE
1.2 Who Can Use ABaCAS-OE?

ABaCAS-OE can be used by a wide range of persons, including scientists,

i e %
W,

- X

policy analysts, and decision makers. Most end users (policy makers) can directly use

the ABaCAS-OE to select the optimal combination of controls that can not only meet

air quality and health benefits standards but are also the most cost-efficient control

strategy among all candidates.

In a word, ABaCAS-OE can be used in the following aspects:

» Strategy design and assessment screening tool

» Optimization

® Can be used to develop optimal combinations of controls to attain standards at

minimum cost.

> “What If?” Analyses

® Provide real-time cost-benefit results for different attainment scenarios.

1.3 Computer Requirements

ABaCAS-OE requires a computer with:

» .Net Framework Version 4.0 or higher.
» 32-bit or 64-bit Windows 7/Windows 8/Windows 10.

» 2 GB RAM or greater.

> 10 GB free disk space or greater.




1.4 Installing/Uninstalling ABaCAS-OE

1.4.1 Installing ABaCAS-OE

» Download ABaCAS-OE Software Package on the ABaCAS website. This tool and
corresponding example data are available for registered users at this website:

http://www.abacas-dss.com/abacas/Software.aspx.

» Double click ABaCAS-OE_Setup.exe to install the program, it will appear the

following figure.

#F ABaCAS-OE - InstallShield Wizard X
e

Fig. 2 Setup Window


http://www.abacas-dss.com/abacas/Software.aspx

» Click “Next” button, wusers should choose install location

ﬁ ABaCAS-OE - InstallShield Wizard >
Destination Folder ‘-;";‘42;%
Click Mext to install to this folder, or dick Change to install to a different folder. s
ABaCAS

Install ABaCAS-OE to:
C:\Program Files (x36)\ Change...

InstallShield
< Back Cancel
Fig.
#§ ABaCAS-OE - InstallShield Wizard -
Destination Folder ‘;'i?‘:::‘k
Click Mext to install to this folder, or dick Change to install to a different folder. .ﬂ%\i:-“

D Install ABaCAS-OE to:
C:\Program Files (x88)

Installshield

Fig. 3 Choose Install Location
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» Click “Next” button, it will show the “Ready to Install” window as shown in
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Ready to Install the Program :;;,'iuﬂh

The wizard is ready to begin installation. py
ABaCAS

Click Install to begin the installation.

If you want to review or change any of your installation settings, didk Badk. Click Cancel to
exit the wizard.

Installshield

Fig. .

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation,

If you want to review or change any of your installation settings, didk Badk. Click Cancel to
exit the wizard.

Installshield

< Back Install Cancel

Fig. 4 Ready to Install
» Click “Install” button and ABaCAS-OE will be installed.



# ABaCAS-OE - InstallShield Wizard — e

Installing ABaCAS-OF
The program features you selected are being installed,
CAS

qE Please wait while the InstallShield Wizard installs ABaCAS-OE, This may take

several minutes,

Status:
Copying new files

Installshield

o ocmk | meds [ canal ]

Fig. 3 Installation Processing
#§ ABaCAS-OE - InstallShield Wizard %

Fig. 4 Installation Complete
» Click “Finish” button and installation complete.
1.4.2 Uninstalling ABaCAS-OE
» Go to Control Panel.



» Select ABaCAS-OE and click Change/Remove, it will appear following figure.

| Please wait while Windows configures ABaCAS-0E

Gathering reguired information. ..

I Cancel

Fig. 5 Uninstallation Processing

» After a few seconds, uninstallation will finish.
1.5 Contacts for Comments and Questions

For comments and questions, please contact Prof. Yun (Dustin) Zhu at South China
University of Technology, Environmental Simulation and Information Laboratory.
Address: School of Environment and Energy, South China University of Technology,
Guangzhou Higher Education Mega Center, Guangzhou, P. R. China.
Email: zhuyun@scut.edu.cn
Telephone: 020-39380017.
1.6 Sources for More Information
For files that you can use in ABaCAS-OE:
> Air Benefit and Cost and Attainment Assessment System (ABaCAS) website,

available at: http://www.abacas-dss.com/abacas/Software.aspx.

2 Terminology and File Types

The first section of this chapter explains common terms used in this user’s manual.
Section 2.2 describes in detail the necessary format for externally-generated model
and monitor data files that can be read into ABaCAS-OE.
2.1Common Terms
» ABaCAS-OE: Optimized Edition of Air Benefit and Cost and Attainment

Assessment System.

2.2 File Types

» Base Year PM Monitor Data: A *.csv file for PM concentration of each monitor
site of base year. It contains each site’s geographic location. station name and PM
concentration.

> Base Year O3 Monitor Data: A *.csv file for O3 concentration of each monitor
7
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site of base year. It contains each site’s geographic location. station name and O3

concentration.

» Factors File: A *.csv file for emission factor information. It contains each factor’s
attributes. size and source.

» RSM File: A *.rsm file created by RSM-VAT.

» Receptor Region File: A separate *.txt file which defines the grids of the analyzed
cities.

» Mapping File: it is a simple text file (*.csv), which is used to link the Region,
Pollutant, Source in ICET with those in RSM. For example, “Shanghai” used in ICET
will be instead of “SH” in RSM.

» Control Input File: it should be in the form of a simple text file (*.csv). This file
contains:(1) Unit control costs in various control factors under different emission
reductions;(2) The default control level;(3) Unit of Emission and Cost;

Data Sources mainly come from those control strategy models (e.g., EMF/CoST,
GCAM, TECAS, GAINS-Asia, LEAP, etc.) or research reports/references or field
investigation of local factories in the areas/cities.

» Pooled Grid Definition: it is used to aggregate the grid value into the value of a
target region level (e.g., county or state level). It is noted that this file should have
overlaps with the grid definition file in SMAT-CE input options.

» CFG Configuration File: it is a configuration file (*.cfgx), which is used for
health impact assessment.

» APV Configuration File: it is a configuration file (*.apvx or *.apvrx), which is
used for environmental benefit assessment.

Table 1 presents the above the different file types, their name and their file

extension.
Table 1 File types generated by ABaCAS-OE
Filename File Extension
Base Year PM Monitor Data *.Ccsv
Base Year O3 Monitor Data *.Csv
Factors file *.csv
RSM file *.rsm
Receptor Region file * txt
Mapping file *.Csv
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Control Input file
Pooled Grid Definition
CFG Configuration File
APV Configuration File

*.csv
*.shp
*.cfgx

*.apvx or *.apvrx

3 Main Interface

» Click File button on the toolbar of the main interface, there are six options that

The main interface of ABaCAS-OE can be shown in Fig. .

File - Tool View - Case About

@ Attainment Assessment Option
@ Control Cost Optimizer Option
@ Health Benefit Input Option
Data Input Area,
Attainment Assessment Option )
Attainment Goals

O Concentration @ percentage

Eem2s (20 %
[] ozone [0 %
Base Year PM Monitor Data

PM25_Mass_Data_Quaterly_2013_YRD.csv A

Base Year O3 Monitor Data
>

4] Advanced Option

[ |nterpolate monitor data to spatial
field, gradient adjusted by model data (eVNA)

[ Output all anainment solutions

= Reduce regional transport (boundary conditions)
contribution if attainment goals not meet

Additional regional transport (BC) 20
reduction (%): =

Cancel . Jon—

Next

Data Viewer Area

mSMAT-CE| *0% LE-CO ’;,‘RSM-VAT’i ,1BenMAP-CE| Benefit/Cost Log/Msg‘

Fig. 8 Main interface of ABaCAS-OE

users can choose.

1)
2)
3)
4)

5)

6)

» Click Tool button to set and run related tools individually according to the needs of

Go to file, click Open Project button, locate the *.proj file and open it.

Click New Project button to create a new project.

Click Save Project button to save a created project.

Click Example Cases button to use the configuration files of the relevant projects
that have been configured without having to select and set each module one by

one.

Click Options button to modify the executable path of each subsystem of

ABaCAS-OE and data storage path.

Click Exit button to exit system.

users, including ICET, RSM-VAT, SMAT-CE and BenMAP-CE.
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> Click View button on the toolbar of the main interface, there are two options that
users can choose.

1) Click Setting Viewer button to view the setting interface.

2) Click Data Viewer button to view the visual analysis interface.

» Click Case button to view the existing case studies in China, the US or the other
regions.

> Click About button to see the version and copyright information of ABaCAS-OE.
> In addition, there are three different input options for inputting different data or
configurating the calculation parameters, including Attainment Assessment Option,
Control Cost Optimizer Option and Health Benefit Input Option.

3.1 Attainment Assessment Option

» The Attainment Assessment Option includes Attainment Goals, Base Year PM

Monitor Data, Base Year O3 Monitor Data and Advanced Option, as shown in &%

Ay = |
RIARIKEIG AE. .
File - Tool View - Case About
@ Attainment Assessment Option m
@ Control Cost Optimizer Option e @‘

@ Health Benefit Input Option

» 4% LE-CO ’:;!.3 RSM-VAT‘f,L’,f’?BenMAP-CE‘ _ Benefit/Cost | Log/Msg l

= 4 a4 SMAT-CE
Attainment A nent Option e
O Concentration @ Percentage
PM25 |20 %
[] Ozone |0 %

IBase Year PM Monitor Data I

[PMZS_Mass_Data_Quaterly_ZDlS_VRDvcsv ‘ Y

Base Year O3 Monitor Data

Advanced Option |

Interpolate monitor data to spatial
field,gradient adjusted by model data (eVNA)

>

»

Output all attainment solutions

Reduce regional transport (boundary conditions)
contribution if attainment goals not meet

Additional regional transport (BC) 74‘
reduction (%): ‘.ZO

.:"".’\1

A A

Cancel « —_—

Next Current Setup: China .::

Fig. 9 Attainment Assessment Option
» Attainment Goals: allows users to set the target concentration/percentage while
selecting target pollutant. For example, users can choose PMz2s or ozone, or both as
target pollutant according to their needs. And then, users can set their target

concentration/percentage.
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» Base Year PM Monitor Data: If users choose PM as target pollutant, they need to
set the corresponding baseline monitor data. With these data, the rationality of the
model prediction value can be guaranteed.

» Base Year O3 Monitor Data: If users choose Os as target pollutant, they need to
set the corresponding baseline monitor data. With these data, the rationality of the
model prediction value can be guaranteed.

» Advanced Option: allows users to set more options. For example, users can check
“eVNA” to interpolate monitor data to spatial field, gradient adjusted by model data,
check “Output all attainment solutions” or not to output only one optimal attainment
solution and check “Reduce regional transport (boundary conditions) contribution” to
output attainment solutions if all the previous simulation solutions are not meet
attainment goal.

3.2 Control Cost Optimizer Option

» The Control Cost Optimizer Option includes LE-CO Calculation Input options,
RSM Input Options and ICET Input Options, as shown in 4R K325 FHK. .
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File - Tool View - Case About

J} Attainment Assessment Option O 0

@ Health Benefit Input Option

tf:?BenMAP-CE| ' Benefit/Cost \LoglMsg|

® % LE-CO |g,;!RSM-VAT

Control Cost Optimizer Option O i SMAT-CE

O Use LE-CO configuration file: ~

@ No LE-CO configuration file

LE-CO Calculation Input options Set up details>>

Factors File:

‘Facmrslnfo.rsv ‘ (=]

SH/PR/NOX »  Details
SH/IN&DO/NOX Step Interval (0~1):
SH/TR/NOX

sHjpr/s02
SH/IN&DO/S02 -

SH/IN&DQ/VOC e I:l
SH/TR/VOC .

SH/IN&DO/NH3 LrE
15/PRINOX

15/INZDO/NOK Note:

Select a factor to view
or set the step interval,
w Mminand max!

Save

15/INEDO/VOC
Use Genetic algorithm |

Population Size:

Cross Probability:
Mutation Probability: |0.05

RSM input Options. Set up details=>

FM
RSM File:

‘PME_\'RD_AnnuaI rsm ‘ =

Base Year: |2013 Control Year: |2020

i
: » o8 Y
- 2
> -
A AST
ear: |2013 Control Year: |2020
Receptor Region File:
‘zone_dregions-] ot »
ICET Input options Set up details=> ©
Cancel
Back Next Current Setup: China .-

Fig. 10 Control Cost Optimizer Option

3.2.1 LE-CO Calculation Input options
» The LE-CO Calculation Input options include Factors File, Details and Use

Genetic algorithm, as shown in &% KR 25| FJR. . In addition, user can choose

whether or not to use LE-CO configuration file.
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File - Tool View - Case About

Attainment Assessment Option

-
.48 Health Benefit Input Option

Control Cost Optimizer Option

k|

@ No LE-CO configuration file

LE-CO Calculation Input options Set up details>>

I Factors Filal
Factorsinfo.csv ]

5H/PP/NOX ~

SH/IN&DO/NOX Step Interval (0~1)

SH/TR/NOX

SH/Pr/S02

SH/INEDO/S02 i

SH/IN&DO/voC [ 0]

SH/TR/VOC Max: 1

SH/INEDO/NH3 e

15/PRINOX o

15/INEDO/NOX Note:

Select a factor to view
or set the step interval,
w Mminand max!

15/INEDONOC

Population Size:
Generation: l:l

Cross Probability I:l
Mutation Probability:

(O Use LE-CO configuration file ~

RSM input Oprions Set up details>>
Cancel
Back Next

» 4% LE-CO ‘m-!RSM-VAT‘s“_;}aenMAp-c:\ Benefit/Cost wLoglMsg‘

</ SMAT-CE

*

A A

Current Setup: China

Fig. 11 LE-CO Calculation Input options

» Factors File: allows users to set the factors of specific region.
> Details: allows users to determine the number of control scenarios by setting the

step interval, minimum and maximum values.

» Use Genetic algorithm: allows users to use “Population Size” to set the number of

original scenarios, use “Generation” to set the number of iterations and use “Cross

Probability” or “Mutation Probability” to set the range of changing randomly for

factors. These choosing of parameters depend on the numbers of factors. With the

growing of iterations, the calculation will be convergent to an optimal solution.

3.2.2 RSM Input options
» The RSM Input Options allow users to set RSM File based on different pollutants

and select two pollutants simultaneously, as shown in &R SRR B 5] FHE. .
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File ~ Tool View -~ Case About

{ ) Attainment Assessment Option

* ContlCost Otz Oton i)
@ Health Benefit Input Option

® 4% LE-CO I).;,;! RSM-VAT

Control Cost Optimizer Option @ 4 SMAT-CE

éf:%BenMAP-CE‘ . Benefit/Cost | Log/Msg ‘

A

RSM input Options Set up details>>
PM
RSM File:

PM25_YRD_Annual.rsm ‘ =

Base Year: |2013 Control Year: |2020

ar: (2013

Receptor Region File:

zone_dregions-1.txt ]
ICET Input options Set up details>>
Mapping File:

‘Mapping_Factors_lCETZRSM_YRD.csv | =)

Control Input File:

[1cET_config_china_YRD_example_2020.cs| | [
Available Regions: Selected Regions:
Shanghai Shanghai
Jiangsu Jiangsu
|Zhejiang Zhejiang

| Other Other

>>

..-{?‘
=
<< v b

~ ABATAS
Cancel & ﬂ

Back Next

Current Setup: China .:

Fig. 12 RSM Input options
3.2.3 ICET Input options

» The ICET Input Options allow users to set Mapping File and Control Input File.

And users can also select specific region for calculation and analysis, as shown in &5

RIRIRE T HIE. .
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File - Tool View - Case About
1) Attainment Assessment Option O o
f }
ol Cox ptiiesOpion wili)
... Health Benefit Input Option
o _CE! * 4% LE- 2 R & ¥ | Log/M
Control Cost Optimizer Option @ 84 SMAT-CE| * 4% LE-CO ‘QRSM VAT‘.@)BenMAP CE|  Benefit/Cost og/Msg
[PM>_YKU_Annual.rsm FIN
E— i
=1
=]
2013 2020
Receptor Region File:
zone_dregions-1.mt ]
ICET Input options Set up details>>
Mapping File:
‘Mappingjac[orsJCETZRSMJRD.GV | =]
Control Input File:
‘h:ETg:onng,cnina,vnnfexamp|efzozu.r_:| =]
Available Regions: Selected Regions:
Shanghai Shanghai
Jiangsu liangsu
Zhejiang Zhejiang
Other Other
=
<<
s
[ 25 ‘
7 b
A A
Cancel ‘- -'
Back Next Current Setup: China

Fig. 13 ICET Input options

3.3 Health Benefit Input Option
» The Health Benefit Input Option includes Pooled Grid Definition, CFG

configuration file or result file, APV configuration file or result file and Audit
Trail Report, as shown in 48R KRR F 5 HIE. .
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File - Tool View - Case About

-4 ) Attainment Assessment Option
_7; Control Cost Optimizer Option t _/_. @I
@
' ) 3 |#@4SMAT-CE| ®4* LE-CO ‘ ‘RSM-VAT‘{?.‘B!nMAP—CE‘ Benefit/Cost | Log/M \
Health Benefit Input Option @) |== 4 - o . t 8/Msg

Set up details>>

I Pooled Grid Definition-| YRD_04km_cityshp ‘ =
PM25

|CFG configuration file or result file (*.cfgx) |
|BenMAP,VRD,2020 chox | ]

IAPanhguratinn file or result file (*.apwx or *.apvrx) I
F =1

|BenMAPJRDJDzD.apvx ‘

Name ~

benmap

Aggregate, Poal &Value
JECreate Datetime:2017-06-16 19:11:55
=-Estimate Healthlmpads
—IsRuninPaintadeFalse
I Latin Hypercube Points20
|_Papulation DatasetYRD_04km_Pop-YRO_Mk
—fear2010
—Threshaldd
—Inhcidence averagingAll
—+Baseline And. Control Groupd
Pollutant

Mame:PM2.5
Observation TypeDaily
seasori1 18 -3A31H o
seasort2 B1H -6 A30R v P LY
< > ¥
A A
Cancel = e
Back Next Current Setup: China

Fig. 14 Health Benefit Input Option
» Pooled Grid Definition: allows users to set the grid information of specific region.
» CFG configuration file or result file: includes a list of parameter information
needed for a health impact assessment.
» APV configuration file or result file: includes a list of parameter information
needed for an environmental benefit assessment.
» Audit Trail Report: allows users to view the detailed configuration information.

4 Run ABaCAS-OE

After the input settings are complete, users need to click “Next” to start running

ABaCAS-OE. And users can view the running messages through “Log/Msg”, as
shown in $5R IR 5] K. .
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File ~ Tool View - Case About

@ Attainment Assessment Option
@ Control Cost Optimizer Option

©

jinan

O
@

(2) 44 SMAT-CE| * ;% LE-CO |Aq,-1RSM-VAT‘§Z§BenMAP-CE‘ . Benefit/Cost| | Log/Msg

Health Benefit Input Option

Running messages

Start ABaCAS-OE project "jinan.projx" at "2019/4/4 17:31:06"
Pooled Grid Definition: Jinan_cnv_weswms\ =] Running "LE-CO"

LE-CO iterative calculation

Set up details>>

PM2.5 Complete "LE-CO":"94.929s"
CFG configuration file or result file (*.cfgx) Can launch "LE-CO" now to view/analyze cost resuits
[Jman_cnma_PM.cfgx ‘ =) Running "ICET"
Complete "ICET":"0.844s"
APV configuration file or result file (*.apwx or *.apvrx) Can launch "ICET" now to view/analyze cost results
|Jman_Chma_PM‘apvx ] = Running "RSM-VAT
Complete "RSM-VAT":"10.054s"
03 Can launch "RSM-VAT" now to view/analyze results
CFG configuration file or result file (*.cfgx) 4 Running "SMAT-CE"
> Complete "SMAT-CE":"19.303s"
[Jman_cmna_ozone,dzx ‘ ¥
Can launch "SMAT-CE" now to view/analyze resulits
APV configuration file or result file (*.apwx or *.apvrx) Running "BenMAP-CE"
> Complete "BenMAP-CE":"110.184s"

|J|nan_cnina_ozone,apvx ‘ ¥

Can launch "BenMAP-CE" now to view/analyze results
Running "Benefit"

Complete "Benefit":"0.023s"

Can launch "Benefit/Cost" now to view/analyze results

[FLeerRntes Pool B alue Finish ABaCAS-OE project "jinan.projx” at "2019/4/4 17:35:11"
—Create Datetime:2018-12-12 21:11:58 Total run time "245.453s"

=--Estimate Healthimpads
i—IsRuninPointodeFalse
—Latin Hypercube Points20
\—Population Dataset:JJ)_Pop-l_Pop

Name A

=-benmap

\—Year:2010 Y
< >
Cancel « ~
Back Next Current Setup: China ../

Fig. 15 Running Messages
5 Operation Results

When the ABaCAS-OE is finished, the system provides various display ways for
its four subsystems (SMAT-CE, LE-CO, RSM-VAT and BenMAP-CE) of visualized
analysis, including MAP, GIS, Chart or Data, as shown in &&= R3R 25 AHIR. .
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Fig. 16 Data Viewer of ABaCAS-OE results

5.1 The results of SMAT-CE

» In Chart module, users can view the comparison between the baseline and

predicted values and their reductions of different regions/cities, including

configurating plot according to their preferences, as shown in Fig. .
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Fig. 17 Chart results and configuration options of SMAT-CE
5.2 The results of LE-CO
5.2.1 The results of Optimized Strategies

» In Map module, users are allowed to show the concentration distribution of

different attainment scenarios. Users can also set specific plot type and perform

different operations on map (e.g., zoom in or zoom out domain), as shown in Fig. 18.
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Fig. 18 Map results and configuration options of Optimized Strategies
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> In GIS module, it allows users to view the attainment results of different scenarios

in each monitor site. It also provides a function for user to configurate legend as

needed, as shown in Fig.
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Fig. 19 GIS results and configuration options of Optimized Strategies

» In Chart module, users can also view the results of different scenarios and

monitoring sites, including configurating plot according to their preferences, as shown

in Fig. .

20



Optimized strategies

M G Cham

."Check to show the chart of '™ 'Check to show the chart of

G5 Chat

opmiacon memcows_cOSE share of pollutantsin ommieicont smen o reduction share of pollutants
Blyzed contral ostfo o O tomsnwe
Py —
Regicn £3 i rgizns Feseine e
O N (=
i ‘ » - g
roans B 0rois || § s H e
83 & os { B inde Al Toom/Par
SC H [ || & P rform d'ﬂ:ergﬂ;lm Defauh
G H g o i .
G e B g joperations onfcge e s tegerd |
PP Fi i . e Tite and Legend fo Defauk
o Buee JF o Per | ichart like
o E !
B ot T L
R
= o °° and legend
P R | . : g
Check to show the chart ‘ - T
rv;lit:liﬁel:ent scenarios | s teaena
Opftimired Strategies. WET Optimized Strategies e
e o |t (o we s o owCheck to show the chart
opiatoicon R e Contrcd e T . - =
- e T uIIIEIEIILIW!IILUI SILES
= = CE—
o —
Seles
oy
o
e
g Deanos oo Luodeng Tagrr
o
Appiy oK Cancel

Fig. 20 Chart results and configuration options of Optimized Strategies
> In Data module, it provides more details information for each attainment scenario,
e.g., control cost, attainment concentration for each monitor sites and emission

reduction and so on. Users can check their interest fields to show or export data for
further study, as shown in Fig. .
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Fig. 21 Data detail results and configuration of Optimized Strategies
5.2.2 The results of ICET
> In Data module, it provides more details information about pollutant control
strategies, e.g., total removal cost, removal cost of each pollutant, and baseline
emission and so on. Users can check their interest fields to show or export data for
further study, as shown in Fig. .
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Fig. 22 Data detail results and configuration of ICET

» In Chart module, users can also view the results of different pollutant control

strategies, including configurating plot according to their preferences, as shown in

Fig.
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Fig. 23 Chart results and configuration options of ICET
5.3 The results of RSM-VAT
> In Map module, users are allowed to show the concentration that responds in real
time to the emission reduction control. Users can also set specific plot type and
perform different operations on map (e.g., zoom in or zoom out domain), as shown in
Fig. 24.
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Fig. 24 Map results and configuration options of RSM-VAT
» In Data module, it provides more details information about concentration of
selected pollutant e.g., baseline value, control value, and difference value and so on.

Users can check their interest fields to show, as shown in Fig. .
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Fig. 25 Data detail results and configuration of RSM-VAT
> In Chart module, users can also view the emission reduction effects of emission

control, including configurating plot according to their preferences, as shown in Fig. .
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Fig. 26 Chart results and configuration options of RSM-VAT
5.4 The results of BenMAP-CE

» In Map module, users are allowed to show the mortality and valuation results.

Users can also confugurate legend as needed, as shown in Fig. 27.
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Fig. 27 Map results and configuration options of BenMAP-CE

> In Data module, it provides more details information about mortality and a range of

benefits of each region e.g., low benefit,

shown in Fig. .
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Fig. 28 Data detail results of BenMAP-CE
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» In Chart module, users can also visually view the mortality and valuation results in
different regions/cities, including configurating plot according to their preferences, as

shown in Fig. .
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Fig. 29 Chart results and configuration options of BenMAP-CE
6 Case Study in China

In order to better introduce how to use ABaCAS-OE, we will take a case study in
China for example.
6.1 Create a new project
» Click File button, and choose New Project option to create a new project.
6.2 Set input parameters

» Choose PM3 5 as target pollutant and set the target percentage to 30 %.

»
» Click the file button ' "~ which is the monitor data corresponding to PMzs to
select a Base Year PM Monitor Data and open it. The details of Base Year PM
Monitor Data is shown Fig.30.
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61 Zibe

a4,

25 Liaochensfuzhengfu
75 LiaochensDangxiao
25 LiaochensLliacdadongxiac

Jiancezhan
Renkouxuexiao
Dianlixuexiao
Rermingengyuan

Fig. 30 Base Year PM Monitor Data

» Check the Output all attainment solutions.

» Check the Reduce regional transport (boundary conditions) contribution.

» Click Next button to enter the interface of Control Cost Optimizer Option, as

shown in the Fig. .
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Attainment Assessment Option

Attainment Goals

(O concentration (® Percentage

| PM25 |30 % |
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Advanced Option
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Qutput a1l attainment solutions
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£ port ( ny )

Cancel
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Current Setup: China .::

Fig. 31 Set attainment goals

» Choose No LE-CO configuration file.

> Click the file button

=]
1

which is in the upper-right of the main interface to select
a Factors File and open it. The details of Factors File is shown Fig.32.
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Eegion FollutantSource Limit Min Max

& NOE TT 0. 05 0 1
'y S02 TT 0,05 ] 1
& WHZ T 0. 05 0 1
& Yoo TT 0. 05 0 1
E NOX TT 0,05 ] 1
E 202 T 0. 05 0 1
E NH3 TT 0. 05 0 1
E Voo TT 0,05 ] 1
[ NOX T 0. 05 0 1
C o032 TT 0. 05 0 1
C NH3 TT 0,05 ] 1
[ Yoo T 0. 05 0 1
D NOE TT 0. 05 0 1
D S02 TT 0,05 ] 1
D WHZ T 0. 05 0 1
D Yoo TT 0. 05 0 1
E NOX TT 0,05 ] 1
E S02 TT 0. 05 0 1
E NH3 TT 0. 05 0 1
E Voo TT 0,05 ] 1
F NOE TT 0. 05 0 1
F o032 TT 0. 05 0 1
F NH3 TT 0,05 ] 1
F Yoo TT 0. 05 0 1
G NOX TT 0. 08 ] 1
G S02 TT 0,05 ] 1
[ NH3 TT 0. 05 0 1
G voc TT 0. 08 ] 1
'y PNZ25 DUST 0,05 ] 1
& FN25 INFC 0. 05 0 1
'y FNZ25 FXCE 0. 08 ] 1
'y PNZ25 CTHER 0,05 ] 1
E FN25 TT 0. 05 0 1
C FNZ25 TT 0. 08 ] 1
D PNZ25 TT 0,05 ] 1
E FN25 TT 0. 05 0 1
F FNZ25 TT 0. 08 ] 1
G PNZ25 TT 0,05 ] 1

Fig. 32 Factors File
» Set the Step Interval to 0.05, the minimum value to 0 and maximum value to 1.
» Check Use Genetic algorithm to set the Population Size to 10, the Generation to
10, but the Cross Probability and the Mutation Probability take default values, as

shown in the Fig. .
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) Attainment Assessment Option O o

A
-4 Health Benefit Input Option

* 4% LE-CO |s,}é RSM-VAT|€3‘BenMAP-CE| . Benefit/Cost _ Log/Msg |
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Control Cost Optimizer Option @ L SMAT-CE

Running messages

() Use LE-CO configuration file: -
(® No LE-CO configuration file |
LE-CO Calculation Input options Set up details>>
Factors File:

Factorsinfo_IN.csv [&]

AJTT) X ~  Details

Step Interval (0~1):

Save

Select a factor to view
or set the step interval,
min and max!

Population Size:
Generation:
Cross Probability: l:l
4=

Mutation Probability: 05

Cancel

Back Next Current Setup: China .::

Fig. 33 Set factor information

=
> Click the file button ! "~ to select a RSM File and open it.
> Set the Base Year to 2017, the Control Year to 2020 in PM settings area, as shown
in the Fig. .

File = Tool View - Case About

-4 ) Attainment Assessment Option O o

mizer Option

--{@ Health Benefit Input Option

0% LE-CO |s.‘,9nsm-vm|§f}aaenmnp-cz| . Benefit/Cost || Log/Msg |

= 7 |
Control Cost Optimizer Option @ e SMAT-CE

Running messages

RSM input Options Set up details>> ~
PM
RSM Fille:

[1m_pm25_annualrsm =

Base Year: (2017 Control Year: (2020

IN_O3_80_Annual.rsm =]

ear: 2017

Receptor Region File:

Jinan_Region_Grid_Ratio_File_Model.oa 5}

ICET Input options Set up details=>
Mapping File:
|Mapping_FactDrs_ICETZRSM_Jinan v | =]

Control Input File;
| ICET_Canfig_China_linan_example_2017 | =]

Available Regions: Selected Regions:
dinan Jinan
Dezhou Dezhou
Binzhou Binzhou
Liaocheng Liaocheng
Taian | |taian
Zibo&Laiwu Zibo&Laiwu
OTHER << | |OTHER w

Cancel

Back Next Current Setup: China .-}

Fig. 34 Set RSM information
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%
» Click the file button! " to select a Receptor Region File and open it. The

details of Receptor Region File is shown in Fig.35.

24 32 8. 794603934 A Tinan
35 32 5.385847419 A Tinan
26 32 6. 775355024 A Tinan
37 32 6455251211 A Tinan
24 35 69, 1956159 A Tinan
35 33 90. 98942958 A Jinan
36 33 92, 83000318 A Jinan
37 33 60. 99224907 A Jinan
38 33 8.820133975 A Tinan
41 33 22, 05380712 A Jinan
34 34 31. 25546341 A Tinan
35 34 100 & Jinan
36 34 100 A Jinan
a7 34 100 & JTinan
38 34 76. 82451281 A Jinan
39 34 7. 522602685 A Jinan
40 34 77. 70259154 A Jinan
41 34 99, 70629765 A Jinan
42 34 89, 31952517 A Jinan
43 34 70.52357193 A Jinan
44 34 7. 788943885 A Jinan
34 35 78.92412029 A Tinan
2% 35 100 & Jinan
36 35 100 A Tinan
a7 35 100 A Jinan
38 36 100 A Jinan
39 35 100 & Jinan
40 35 100 A Jinan
41 35 100 & Tinan
42 35 100 & Jinan
43 35 100 & Tinan
44 35 46, 72702402 A Jinan
34 36 36. 44026541 A Jinan
2% 36 100 & Jinan
36 36 100 A Jinan
37 36 100 A Jinan
38 36 100 A Jinan

= = = = b b b b b b e b b e b e b b b b b b b b e b e b b b b b e e e e

Fig. 35 Receptor Region File

» . : . .
» Click the file button! " to select a Mapping File and open it. The details of
Mapping File is shown in Fig.36.
Cost ReglRSM RegicCost SectRSM SectcCost PollRESN Pollutant

Jinan & TT TT NOx NOx
Dezhou B DUET DUET FNZ5 FNZ5
Einzhou C INFC INFC a0 a0
LiaochensD FiICE FEICE NH= NH=
Taian E JTHEE OTHEE WoC VoC
Zibo&LaiwF

OTHEER G

Fig. 36 Mapping File

» _ . :
» Click the file button' " to select a Control Input File and open it, as shown in

the Fig. . And the details of Control Input File is shown in Fig.38.
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Attainment Assessment Option

--{@ Health Benefit Input Option

Control Cost Optimizer Option
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Available Regions Selected Regions
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OTHER <<

Jinan
Dezhou
Binzhou
Liaocheng
Taian
Zibo&laiwu
OTHER

Cancel

Back Next

A

444 SMAT-CE

® % LE-CO ‘a@.: RSM-VAT

enMAP-CE|  Benefit/Cosl wLog/Msg‘

Running messages

Current Setup: China

Fig. 37 Mapping File and Control Input File

Rezion/Sector/Pollutant Contrel Setup & Input:

Currency RNE

EmissienzTen

AdvailableControl _FContrel_SControl FControl (%)

Jinan Jinan TT NOx
Dezhou T 502
Binzhou LUST FM25
Liaccheng INPC FM25
Taian FXICE FNZ5
Ziho&laiwu OTHER FNZ5
OTHER T NH3
T voC

Dezhou TT NOx

TT 502

TT FNZ5

T NH3

T voC

EBinzheu TT NOx

TT 502

TT FNZ5

T NH3

T voC

LiaochensTT NOx

TT 502

TT FNZ5

T NH3

T voC

Taian TT NOx

TT 502

T PN25

T NH3

T voC

ZibofLainTT NOx

TT 502

T PN25

T NH3

T voC

OTHER T Nox

TT 502

T PN25

T NH3

T voC

a3, 42
47. 28
55. 39

a3, 42
47. 28
55. 39

a3, 42
47. 28
55. 39

53, 42
47. 28
53, 39

53, 42
47. 28
53, 39

53, 42
47. 28
53, 39

Control Cost Setup & Input:

Region  Sector
Jinan TT NOx
T NOx
T HOx
T Nox
TT Niox
TT Nox
T NOx
T NOx
T Nox
TT Niox
TT Nox
T NOx
T NOx
T Nox
TT Niox
TT Nox
T NOx
T NOx
T Nox
TT Niox
TT 502
T 502
T 502
T 502
TT 502
T 502
T 502
T 502
T 502
TT 502
T 502
T 502
T 502
T 502
TT 502
T 502
T 502
T 502
T 502

Fig. 38 Control Input File
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321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
301
301
301
301
301

]

PollutantCurrent_ECost_EstiCost_Unit($/ton)
7455,
7455,
74585,
7455,
T455.
7455,
7455,
7458,
7455,
T455.
7455,
7455,
7458,
7455,
T455.
7455,
7455,
7458,
7455,
T455.
1315.
13145,
1318,
1315,
1315.
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301
. 301

943, 4752
1886, 93
2830, 426
3773, 901
4717, 378
G680, 851
9260, 061
6059, 27
6258, 43
G457, 69
8545, 46
10633, 23

12721
16593. 01
34801. 42
96817, 73
20473, 57

102350
135262, 8
181371.5
308. 316
616, 632
924, 9479
1233. 264
1541. 58
. 898
L 197
. 487
. 798
. 409
14274, 26
236689, 65
33085, 04
42480, 43
G0435. 91
TE411. 4
98706, 12
114362, 4
129938, 8




» Select one or more of the seven options in the Available Regions column as shown

in the Fig. , and the click

**  button, the selected options will appear in the

Selected Regions column which as shown in the Fig. .

File - Tool View - Case About

i ) Attainment Assessment Option

@ Health Benefit Input Option

Control Cost Optimizer Option O

Base Year: (2017 Control Year: |2020 2

IN_O3

Cancel ‘- #

Back Next
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ICET Input options Set up details=>
Mapping File:
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Control Input File;
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Binzhou Binzhou
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Zibo&Laiwu Zibo&Llaiwu
OTHER << | |OTHER
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b

<44 SMAT-CE
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i)
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Current Setup: China .::

Fig. 39 Available Regions
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+~4 ) Attainment Assessment Option O 0
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_..@9) Health Benefit Input Option

/BenMAP-CE||  Benefit/Cost | Log/Msg \

of L . g o 4 !
Control Cost Optimizer Option (?) {4 SMAT-CE| ©4% LE-CO “‘”IRSM VAT
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Receptor Region File:
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ICET Input options Set up details>>

Mapping File:
‘Mapp'mgjactorsfltETZRSh.-LJinan.csv ‘ f o]

Control Input File:

[ICET_Config_china_linan_sxample_2017.) |
Available Regions: Selected Regions:
Jinan Jinan
Dezhou Dezhou
Binzhou Binzhou
Liaocheng Liaocheng
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Zibo&laiwu ZiboBLaiwu
OTHER << || OTHER
v
Cancel - e 8
Back Next Current Setup: China

Fig. 40 Selected Regions
» Click Next button to enter the interface of Health Benefit Input Option, as shown
in the Fig. .

=
» Click the file buttons! ~ which correspond to Pooled Grid Definition, CFG
configuration file and APV configuration file and then open them, as shown in the

Fig. . And the details of Pooled Grid Definition is shown in Fig.42.
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) Attainment Assessment Option
-4} Control Cost Optimizer Option
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Fig. 41 Set health benefit information

Fig. 42 Pooled Grid Definition

» Click Next button and Fig. will appear, choose yes to run the program.
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Tip

o Save project and run 7

EviE

WE

6.3 View Result

6.3.1 SMAT-CE
6.3.1.1 Chart results

Fig. 43 Save project and run

» From the Fig. , we can directly view the comparison between the baseline and

predicted values of different regions, which bases on the monitoring data. For

example, the baseline value in Jinan is about 92% but its predicted value is about

64.4 %.
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Fig. 44 Chart results of SMAT- CE



6.3.2 LE-CO

6.3.2.1 Optimized Strategies
6.3.2.1.1 Map results

» From the Fig. , we can know that the maps show the concentration distribution of

PM2 s for five attainment scenarios and their minimum and maximum concentrations.

File = Tool View - Case About
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52 52 32
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Cancel -« e
Back Next Current Setup: China

Fig. 45 Map results of Optimized Strategies
6.3.2.1.2 GIS results

» From the Fig. , we can know that the GIS shows the attainment results of five
scenarios in each monitor site. And there are more than 10 red points which indicate

no-attainment results in case 1.
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Fig. 46 GIS results of Optimized Strategies

6.3.2.1.3 Chart results

» From the Fig. , we can directly view the reduction between the baseline and

predicted values of different scenarios and monitoring sites.
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Fig. 47 Chart results of Optimized Strategies
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6.3.2.1.4 Data results

» From the Fig. , we can view more details information for each attainment scenario.
Just take the summary information as an example, in case 1, the attainment ratio of
PM2s is about 100 %, the total cost is about 1.99 billion yuan and the average

concentration of PMz2s is about 59.06 pg/m?® and so on.
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Fig. 48 Data results of Optimized Strategies
6.3.2.2 ICET
6.3.2.2.1 Data results
» From the Fig. , we can view more summary information which contains total
removal cost, baseline emission and removal cost of each pollutant. For example, the
total PM25s removal cost in Jinan is about 970.8 million yuan, the baseline PMzs

emission is about 70.8 thousand ton and the removal cost of PM2s is about 24201.4
yuan/ton and so on.
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Fig. 49 Data results of ICET
6.3.2.2.2 Chart results

» From the Fig. , we can directly view the emissions or control cost comparison of
different regions in different pollutants.

File - Tool View - Case About

@ Attainment Assessment Option
-4 Control Cost Optimizer Option Jinan PM25 QI

=

£, SMAT-CE * 4% LE-CO ‘wnsm-vm

. .  'BenMAP-CE  Benefit/Cosi _ | Log/M
Health Benefit Input Option (j) - - t/ 8/Msg
Optimized Strategies
Set up detailsz> P €l ICEL
Pooled Grid Definition: [Jina wes1984s| | [ Data Chart
PMZ5 CostCurve Emission & Control Cost
CFG configuration file or result file (*.cfgx)
- - > Region All Regions Base vs. Control Emission
‘Jlnan_Chlna_PM cfgx | ¥
Jinan A 80 T T T u u " [== jinan/dust
APV configuration file or result file (*.apwx or *.apvrx) Dezhou = jinan/inpc
" . =Y Binzhou 7w 1 | 3 jinan/fxch
[tinan_china_pm.apax | | aocheng " —— iinaniother
o dezhoutt
Name -~ 60 1 [ binzhoutt
Pollutant All Pollutants —_ T L = liaocheng/t
[=--benmap 50 1 = taianft
Agzregate, Pool &Value =] | — zibo&laiwust
Create Datetime:2016-12-12 21:11 58 T a0 1 == otherft
E-Estimate.Healthlmpaas % =
f—IsRunlnPoi ntlodeFalse n I
i £ 30 I 3
| Latin Hypercube Pointsal S L
| Population Dataset1)]_Pop-lll_Fop 20
|- vearz010 T 1
f~Thresholdd 10
f—Incidence averagingall A E —l
—-Baseline.And.Control Graupd o ‘ ] } | E ; :. : I - ; ] ‘ I
Pallutant
v > > > & > »
Mame PM25 > 8 > S 3 f > 8§ ;&
Observation TypeDaily & & & & & & & & q’# &
Emissions T F A O o O - ¥
seasorn1 H18-35:18 v ] FF & & & F F 5 g &
< > £ 7 & g q'? s & =~ £
Control Cost
Cancel .« e
Back Next

Current Setup: China

Fig. 50 Chart results of ICET
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6.3.3 RSM-VAT
6.3.3.1 Map results
» From the Fig. , we can intuitively know that the maps show the PM2s concentration

that responds in real time to the emission reduction control.
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Fig. 51 Map results of RSM-VAT
6.3.3.2 Data results
» From the Fig. , we can view more details information about the emission reduction

effects.
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Fig. 52 Data results of RSM-VAT

6.3.3.3 Chart results

» From the Fig. , we can directly view the emission reduction effects of emission

control. For example, the PMzs reduction in Jinan is about 22.8 pg/m®.
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Fig. 53 Chart results of RSM-VAT
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6.3.4 BenMAP-CE
6.3.4.1 Map results

» From the Fig. , we can know that the maps show the mortality and valuation results
of different regions.
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Fig. 54 Map results of BenMAP-CE
6.3.4.2 Data results

» From the Fig. , we can view more details information which contains benefit,

mortality, medianbenefit and so on. For example, the benefit in other is about
3273985054 yuan.
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Fig. 55 Data results of BenMAP-CE
6.3.4.3 Chart results
» From the Fig. , we can directly view the mortality and valuation results in different
regions/cities. For example, the mortality in Jinan is about 6.13E+2.
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Fig. 56 Chart results of BenMAP-CE
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6.3.5 Benefit/Cost
6.3.5.1 Chart results

» From the Fig. , we can directly view total benefit/cost ratio after taking effective
measures is about 4.7.
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Fig. 57 Chart results of Benefit/Cost
6.3.5.2 Data results

» From the Fig. , we can view more details information which contains cost, benefit,

benefit/cost and so on. For example, the benefit/cost ratio in Jinan is about 3.6.
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Fig. 58 Data results of Benefit/Cost
6.3.5.3 Bar Chart results
» From the Fig. , we can view the benefit/cost ratios in different regions/cities more

intuitively.
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Fig.59 Bar Chart results of Benefit/Cost
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