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Purpose

e To more easily:

— Access and analyze data from
the MOVES model using R

— Manipulate MOVES inputs

— Create and manipulate Runspecs
and Batchfiles

— Document the MOVES workflow

 Will be done “agilely” as Is
typical In open source

The end goal is to be able to complete all of your work in MOVES
without ever leaving R




Problems rdmoves Hope To Solve

1. Need to recreate and
rewrite SQL queries to
get MOVES data

2. Switching between
analysis platforms

3. Allowing easier use of
R data frames and R
packages

4. Solid and replicable
documentation
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Accessing and Installing

e Locations:
— Currently on Github -

https://github.com/hlinak/R-for-MOVES

— CRAN planned for
future

e Want to get a little bit
more feedback and
make sure the code
works with MOVES3
before putting it up on
CRAN
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https://github.com/hlinak/R-for-MOVES

What DOEE Has Used It For

Review of 2017 NEI Mobile Source Inventory Inputs

Development of Emission Rates Based on Local
Data

DC Analysis of OTC Aftermarket Converter Model
Rule Implementation

110(l) Demonstration for I/M Program Changes
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Examples

e Over the next 6 Slides will be example
code

| picked some of the more interesting
examples from the I/M 110(l) project
| skipped many steps!

— If you want to actually be able to run
something like this | have more detailed
slides and can send them along
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Example: Accessing Input Table

We are going to look at the imcoverage table. Notice the additional, joined information.

Lot Aot= 1m a2 MOVES inmns Fakhle

head (1)

i# yearID inspectFreg IMProgramID begModel¥earID endModelYearID useIMyn

$## 1 2025 2 111 1368 1383 Y

$# complianceFactor polProceszID proceszID pollutantlID iskffectedByExhaustIM

F 1 83.12 101 1 1 Y

## igAffectedByEvapIM chainedtol chainedtoZ isAffectedByOnroad

#F 1 o) HA NL 1

i# izhffectedByNonroad nrChainedTol nrChainedTo2 statelD stateName
F 1 1 MA HL 11 DISTRICT OF COLUMEIR
i# statefbbr countyID countyllame altitude GPAFract barometricPresszure
## 1 DC 11001 District of Columbis L 0 29.738
i# barcmetricPressureCV zourcelypelID HPFMSVtypeID sourcelypeNams fuelTypelD

F 1 KA 21 25 Passenger Car 1

$# defaultFormulacionID fuelTypeDesc humidicyCorrectionCoeff

## 1 10 Gazoline 0.0038

% humidityCorrectionCoeffCV fuellDensity subjectTocEvaplalculations

3F 1 NR 2835 ¥

$# testStandardsID testStandardsDesc shortHame pollutantName
#F 1 11 Unloaded Idle Test Unloaded Idle Total Gaseous Hydrocarbons
% energydrMa=s=s globalWarmingPotential NEIPollutantCTode pcllutantDisplayGroupID
#F 1 mas=s NL HC 30
$# processName SCCProclD occursOnRealRcads processDisplayGrouplD

## 1 Running Exhaust X Y N&




Example: Manipulating Input Table

Here we are going to increase the frequency of I/M tests in the inputs

n s MOUVES 1mmmE Fzhile

aa in & MuUVES 1nput cable

base_im table <- getMOVESInputTable (dbconn, movesdb name, countydb name, "imcowerage”)

gnnual_inspections <- base im table #>%
mutate (inspectFreq = 1)

annual_inspections $>%
head (1)

% yearID inspectFreq IMProgramlID begModelYearID endModelYearID useIMyn

#% 1 2025 1 111 1968 1983 ¥

25 conmplianceFactor polProcesslD processID pollutantID ishffectedByExhaustIM

## 1 93.12 101 1 1 T

#% isiffectedByEvapIM chainedtel chainedrol isAffectedByinrcoad

#2 1 ) H& H& 1

% isAffectedByNonroad nrChainedTol nrChainedTol statelD statelame
#% 1 1 H& HR 11 DISTRICT OF COLUMBIR
25 statelibbr countyID countylame altitude GELFract barcmetricPressure
#8 1 D 11001 District of Columbia L i} 29.739
#% barometricPressurelV sourceTypeID HEMSVoypeID sourceTypeName fuelTypeID

£ 1 A 21 25 Passenger Car 1

% defaultFormulaticnID fuelTypelesc humidityCorrectionCoeff

#8 1 10 Fasoline 0.0038

% humidityCorrecticnCoeffCV fuellensity subjectToEvapCalculaticns

#% 1 HAE 2839 ¥

25 testStandardsID testStandardsDesc shortHame pollutantName
#8 1 11 Unlcaded Idle Test Unleoaded Idle Total Gasecus Hydrocarbons
#% energyorMass glckhalWarmingPorential HNEIPallutantCode pollutantDisplayGroupID
#8 1 mass HA HC 30
% processame SCCProclD cccursOnRealBoads processDisplayErouplD

$#%# 1 Eunning Exhaust X T Nz




Example: Manipulating Runspec

Now we are going to make a new runspec that calls a new County DB, created in a missing step
to include the new I/M inputs

== 1T PTIRSErSs

setRunspecValue (new ra, "//descripticon”, paste("Presentation Test™, sep=""'), TRIE)
# [[1]]

$$ <descripticn><! [COATA[Presentation Test]]></description>

##

$## attir{,"class")
## [1] "¥MIMcdeSet™

setRunspechttr (new_r3, "//3caleinputdatabase”, c(databasename = new countydb name) )
## [[1]]
£ databasenams

## "new_w45_2020_amnd ozZn_de 2025 _in"

createRunspec (new_rs, new r3 file)

## [1] "C://Usera//Joseph.Jakuta//Desktop//im-analysis//MINES Runspeca// /2025 _base new"




Example: Output Data

Now let’s look at some output data

outputs %>%
head (10}

% MCVESEunID statelD countyID iterationID yearID hourID zonelID 1inkID

$£ 1 1 11 11001 1 2025 HZ Nz iy

£% 2 1 11 11001 1 2025 H& Nz iy

42 3 1 11 11001 1 2025 H& HZ ¥z

£ 4 1 11 11001 1 2025 HR N2 S

£ 5 1 11 11001 1 202s H& H& i

£ 8 1 11 11001 1 2025 N& HZ Nz

£ 7 1 11 11001 1 2025 H& NZ Nz

£4 2 1 11 11001 1 2025 H& NZ Nz

£2 0 1 11 11001 1 2025 H& Nz iy

42 10 1 11 11001 1 2025 H& HZ ¥z

# modelYearID S5SCC hplID emissionQuant emissionCuantMsan emissicnQuantSigma
#5 1 2025 <NR» N 1.0 e o
£+ 2 2025 <Ni> = 3.371250 R o
#2 2 2025 <NR> N 1.116730 R Nz
£+ 4 2024 <NR> N 0.955054 R Nz
£¢ 5 2024 «NR»> N 3.1484:50 HE Nz
$¢ F 2024 <ML e 1. 7 R e
£ 7 2023 «NL>» e D.EBLE4E R e
8 2023 «<NR> = 2.867400 N =
42 2023 «Ni> N 1.088370 N NR
#¢ 10 2022 <Ni> N 0.8243:52 N NR
# dayID dayName noQiRealDays monthlD monthMame nolflays monthGroupID

#5 1 e <NR> = 12 December 3l 12

£+ 2 e <NR> = 12 December 3l 12

£+ 2 R <NR> = 12 December 31 12

£+ 4 R <NZ> = 12 December 3l 12

£## 5 R <NZ> = 12 December 3l 12

£¢ E HE <NR> oy 12 December 31 12

£ 7 HE <NR> oy 12 December 31 12

¢ ¢ R <ML oy 12 December 31 12

£¢ 0 N <NZ> s 12 December 31 12

£¢ 10 N <NZ> s 12 December 31 12




Example: Making Summaries

Now we use our data frame containing to MOVES data with typical R functions to make
summaries

Simmary by NO¥ by Source Use Tvo
Summary by NOX by Source U Typ

outputs £>%
filter(pocllutantID %in% c(3)) %>%
group_by (3curceTypeName) %>%
summarize (TotalEmissions = round(sum(emissionCuant) /2000,2)) %>%
mutate (EmissicnsPerDay = round(IotalEmissions/3es, 2))

$4 “summarise () ungrouping cutput (owerride with °~.groups” argument)

## # L tikkle: 13 x 3

£% sourceTypeName TotalEmissions EmissionsPerDay
## <chr> <dbl <dbl>
$# 1 Combinaticn Long-haul Truck 35.2 0.1

## 2 Combkinaticn Short-haul Truck 16.5 0.05
$#4 3 Intercity Bus SE.E 0.18
$# 4 Light Commercial Truck 10B. 0.3

## 5 Motor Home Z.89 0.01
£ © Motorcycle 13.4 0.04
$#4# 7 Passenger Car 285. 0.78
$$# £ Passenger Truck 259. 0.71
$#4 9 Refuse Truck T.B6 0.02
## 10 School Bus 6.03 0.02
$## 11 Single Unit Long-haul Truck 13.0 0.04
$# 12 Single Unit Short-haul Truck S6.3 0.28
## 13 Transit Bus 6E.3 0.1%9




Example: Making Plots

Now we use our data frame containing to MOVES data with typical R functions to make plots

oatputs &>%
filter [pollutantID %im% c({E7,1,2,3)) %>%
group_by (shortHame, =scurceTypelame]) xR
=ummarize (TotalEmis=ion=s = round|=um(emi=s=ionQuant) /2000,23),

pollutantID = max(pollutantID]) .

sourceTypeIl = max(=zourceTypeID)) &>%
mutate [TotalEmissions = ifelse(pollutansID = 2, TotalEmi==ion= /10, TotalEmis=sion=l,
shortiame = ifelse(pollusantlD == 2, paste(shortilame, " (Tzn= of Tons)"}, shortHam=)]} 2>%
ggplot (as=(x = shortlame, y = TotalEmissions , fill=sourcelypelam=)] +
geom col() +
lab=(title = "Total im=ion=", . R
x = "Eallucame”, Total Emissions
g = "Total izzion= [toms]") + 1250 =
theme (axis. text.x = eslement_textlangle = 20, wvjust = 0.5, size=f). rcaT N
legend.text = element_text(=ize=E] | source j a
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Next Steps (by priority)

[Get more people trying it out!

[Update to work with MOVES3

= Work with MariaDB - Done!
= Update new DB Structures
e Input Tables Done!
e Qutput Tables, Next
«QA
e Update to new CLI

Put on CRAN

rFix MOVES run bugs

Add NONROAD output functions

rPossiny speed up getMOVESOutput on large runs

Considering additional Runspec manipulation functions

Update to work with older versions of MOVES




Questions?

) MOVES

Motor Vehicle Emission Simulator

joseph.jakuta@dc.gov
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