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1. Introduction

The Software of WNMECdemuAi t §3 NEASEEN iso lienget ne x t
gener dt iMonded ed Att airreme(nMATBSeCsEI mAEMmMe At S
model ed attainment tes)issarnoregpamaeidc @leath e r m
the uniform rate of progress analysis for
SMATE can be used to providecasrctiremlt i §ti rca tsauc
and decisbDenaimlasiafy. t he mbdemedadedaPyment
EPA and i mpl e Wen tagdke iarv aSrVasflotl eMoidne Itihneg Gu i d e
Attainment of Air Quaslang BediludnAcb rH®Iz4e)n e,
This document provides instructions on howuse SMAFCE to conductmodeled
attainment tests for PM and Q, and to perform the uniform rate of progress analysis
for regional haze (visibility)ln addition to aquick start guidethis documenincludes
a description of the SMATE interface, configuration options, aadstepby-step
tutorial for usingSMAT-CE with sample data frorthe Eastern U.S.
This manual includes the following sections:

1 Chapter 2 Quick Start Guide to quickly get users and running
Chapter 3 SMAT-CE installation
Chapter 4 SMAT-CE User Interface
Chapter 5 Startnewanalyses and load previously saeedlyses
Chapter 6 Annual PM sattainment testietails
Chapter 7 Daily PMz sattainment testletails
Chapter 8 Oz attainmentestdetails
Chaper 9 Uniform rate of progress analysis f@gional hazeletails
Chapter 10 Using the SMATCE Daa Viewer for analyzing results

= =/ =2 A2 A A A A

Chapter 11 Where to get help for using SMATE
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2. Quick Start

This chapter provi desSNAGRE danps 11 &qdiomre dv at
anal yses. The Qui-c@aadedr Communi tuys eMual tpirsec a
( CMAQ) model tutori al data set t cCEdemonst |
anal ysi s Thedelwssi.bpsthe d€fEawslst taghMi§Tdo not
describe the configuration settings for ea
settings for tQFE moddlvd sd,u arfse fS&VME T eo ct hhaep tlesre

each modul e.

21. I nst al | Software

Det alislss:Gui de Chapter 3

T Downl oad LlkEe WENMADws Set VAB.aeCxAeR bfsiiltee f r o
(http:// wdvavs ab@am/asbac ds/ SMATT waneb.ianp x3 2

and-bb#% Windows Operating Systems.
T Uninstall all SMADTE ous versions of
T I'nstal-CE StwATdloiubkieng t he Setup.exe file.

to install the program to the default |

22. St &S MA-CE

Det alislss:Gui de Chapter 4

T Doubl e cli€Edéddakt opPMATcOmB e xe SIMAG t o st e
progr am.

T The SGMERATSt ar't Page winndow rivihsécireeaegnmpe afr i v
main madabks on t hRer oDeastsin aplaygzee / Vi sual i |
Dat &8i ngl e Source ,BepdMAtPr Braley @aind Modul e
Support. & Help

T ThRrocDeastsmm dulse €fthtanld panel-C&ft atrhte PSawAel
Thmodwall é ows eu $slbaearBr avi ousr Pg togmoodteal new
attai nmeanhuPaMNe,sldi If wreP Mneor visibility

T Theata Viiewevwail abAraltyhz eo/u\gihsnw ahlewiinee Dat a
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t heowerselcefiton oGCESt me t STIM®Bpe a Vd lelwews
usetros |l oad results ffrndmscddimpleSPIET . pr o]
anal ywvwvasewandhesetdat aamnidnocmagmxsp,ort t he dat

T Th®@i ngle Sourceilkmpact hAnalopsdiopandle of gt
SMATE Start mPpagdee Thi ised to xamduct si
Ozair quality i mpact analyses using outp
model dat a.

T ThBenMAP Beneiist oModthlee mi-hdadnl de poafn etlh eo fr it
SMATE St art Page. f@Taisessmomat e hesalutsike dan
benefits that result from chamd@e@ i n mo:

T Thupportl&niKHel p@d Ghi sl eAJmosldt ttthoen di spl ay

information about the current ver si on o]

23. Load au®PrPvopect

Det alislss:Gui de Chapter 5

T Clilckad a Prevboug hPCBMBdartto RPagech a
Wi ndows Expl orer window. Use this windoyv
SMATE projectane . pawed ttollesad a previ ot

24. Annual PMQANnRhaky Start

Det alislss:Gui de Chapter 6

The steps bel ow de€Eribecbompute mesei SMATRR

values for thex dtAAAQbGarach.nu al P M

St epClliAcnkn u a l PMoANn & heGE 8MAiTar o IPagech t he An
PM Analysis modul e window.

St epTh2Ehoose DesiwierdddbbOwppuaty first.t h€his wi
out put tERtwi&8MATarnt et he AnnualSMM Anal ys
camonduct a Standar dpoA mdtl iymatses(iate. amii
monitors), output quarterly motel dat a,

o ClickCbhbowmoskre Des ihyperOQutinkuit o di spl ay

ver si on ®Manueel Uscerr t hi s window.

3
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o TypePraoject i rNamée di al og box. For
MAnnual _ PMi huttdrei &lr oj ect Name box.

o Standar d LAemaley dih®e. box checked next t
data tmonERMTr si t-aadj. SSMAR'EvwIr tatl el ayt e
forecasts for each monitor in the mo

0 Quarterly .MoWneclhebcakt at heseSMApTEoONns . (I
generates quarterliynpna.dedsaMMai)lwad | f r om
run faster if it can skimp ddieltywtep of

0O Species. F€Chetkohhe box next to Outpu

o Actions on r.unChceocnkp|l tehe obox next t o
extract aolult pael ddtled . Upon compl et
SMATEwi | | extractaf ohderewut hst hat aami
scenari o.

o ClicNewmtneow at the bottom right of t
window to proceed to the next step.

St epWidt.h t he advah@uetdp wtp s CAmaviscneciendd o w, y ou
can gesmpeartatasdndf iaelvdasr i ety of files wusef

Si mply r ewitdwntshesned t hen uncheck them ¢

o Click Ouwmt ptuhte -BEHovrnolkegper!|l ink to disp

electronic var Maomadf fohetUs sr wi ndow
o ClickNetwxdhirer ow attt otmher i g@ut paft -tCtheoi ces
Advamdieddow to proceed to the next st
StepThddat a Whpdstettlse s pecorecsniatnar Pdvieotdee land t h
dat a ftor utskee PM .&SMARZ Enarienu| atteesst t he r at
base andrf untowredd aydauw laatte® a rel ative r es|
for each PWAGHIseses meniPMor data and i nt
species monitor data to esittieatmulsipiepl k
the species val ues tfhre msgped iafsoami diRRrF sd a 't
then esti matregdeasifgnt wrad ue.

Use the default settings in the Data 1In
4
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o Click Dan _at theggpetl ink to display an el
the &UsManual for this window.

o ClicNewxtre otwhemtbottom right of the Da
proceed to the next step.

St epThs8.pecFireasc Opbnhwinsdow has sever al functi
| MPROYEN (species) monitor 2dsadna taomwd th
data. fdheseonsti hgiodethderwyears of mo n
del et i m@ e ainfyi c dat a val ues, and choo:s
requi rementtso afs emamiatt ghres .M
Use the deftalud tS ped iOgpsh phernastnd W.o n
o Click ®mectihees GTptaichy perr | i nk t o di sp

electronic var Maomadf fohetUssr wi ndow

o Monitor D&tasyYaarres of monfiorort hdeatRaM t c
attai nmemtedtaaud tt | s -yteoa ru spek @ith@&d t2h0r e e
The dpéaubdbdd iesn baasmodellnghgeatanf Qi
end years shoapgdgl beabhangethetperi ods
the base modeling year.

o Del ete SpecifidtheDadedavVdltues to del e
speci fBE RAVa Ibiyd dfalteag geerae awiuteh o f "o a
observations thatfl salggedalswhet h'dle"l ett e d
"10". (Leawvlkeuophieckhkefdor the user to

O Mini mum Data RefQheremané st hdatasets
requi rfeome ntthse PM :attai nment test
1. Mi ni mum number of val i @Gshedisisyes per
mi ni mum onfundbaeyre per valid quarter.
days, which correseonass tor >NnéfM ttom
i n-d&moni techedul e. mimii smuwmmsb etr h eo f
sampl es that is routinely wused in
concentrations.

2. Mini mum number of wvalid quarters
5
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This sets yda&r numbedatod (within the
year specifiedquafrarer whifcor wvaalgidven
available. The default=vadaluehens fihege
wi || need to be 2 years ofuaanted dat

one to be considered complete (and t

3.Mini mum number of vali d seasons r
Thi s sneutnsb etrh eo f vali d seasons that F
particul ar tmomiet considerad valid. T

| MPROYEN monit arhed atash gerrd d ed x anp
the value is = 1, theerdai mohhteospe
fractions calculations ithei tvahae &t
4, then the site must have all 4 se
defaul t for PM2 .r5 tdheep edhaltsa oar ewhied éa
calculdefaonkt = 4) or spatial field
O Speci es Fr acitAdwan@Ee8eddist i onal advan

options for the PM attainment test .

optisems i ngisstaerrnet cwintsh t he EPA model in
of O psteitosn st he i nterpolation weightin
interpolation involves a maxi mum di s

optionschaomivoeé sy ersegarding ammoni um, bl
cambo
o ClicMeatheow at the bottom right of ¢t
window to proceed to the next step.
St epTh@dM.Gal cul atiwhn @eettisengpparti ecnohat oyear s
data use frompeehefhepdDaWantlawut
Keep the default settings:
o PM . Monitor DatSat afretd e dr Enrd 2Zlear = 20
o Of ficial vs. e®Gu@ftdoimc iVal uBssi gn Val ues
o Valid FRM. MKrietportshe mini mum number

equal tovaheedafoahlotaspeci fy any par
6
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val ues for dalcduwlsdatoinonsn. t he
o0 NH4 Future .Sehewl atoi drorecbse NHé val
default approach, which is to use ba:
o ClickNetdirer ow at t he Dbotteoamhu lra tgihan of
Options window to proceed to the nex"
St epT hddo d e | Dat widpm is@em/sst o tprap dabp Ims § me n t
on rhohneii tnagr. d &tha ss ett swi aonm ny mod e | grid cel
the calculation of RRFs for point estir
defaul t option: N®x8&@ séttofogridd aalal ys
calcul ates mean concentratioarsedictr@®ss
maxi mum concentrations used for ozone a
Use the def aModes$ e Daitwa gn&ipotw. onls e
o Click ModettheDat hyPptl onk to display

version ®f MahealUseor this window.

o ClichNetatre ow batt ttolme ri ght of the Mode
window to complete the Annual PM Anal
attainment test.

o Cl iScakv e & Ruinn Prhluigpepwi mdow. Click Save

a project (*. proj) file feors htohuilsd t ui
reflect the text entered in the Proj:
The Annual PM Analysis wild|l comPEebDat after
Vi ewer will present tChe pit@eeul st afl shenahal

the Data Viewer to analyze the results.

25. Daily PMQAmalky Sitar t

Det alislss:Gui de Chapter 7

The steps bel ow de€Ertbecbompute msei SMATRR
valfuers t he NAAGS adaialryd. P M
St epClliDcak PFM Anadry stilseCESESMAtTart Page to | aunch

Anal ysis modul e window.
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St epTh2Ehoose DesiwieddoQw tdiusgpl ay first. Thi ¢

out put tChkEa twidMefdat ehe Dai |MAWMECcAmMal ysi s

conduct a Standard pAinmdtyismast e6i .aet. , a niboi

monitors), output quarterly motlel dat a,

(0]

ClickCbowoslke DesihyperOQuinkut o di spl ay

version ®f MaehealUsteor this window.
TypePraoject i rfNamée di al og box. For
iDai IPWM_Tudior itéhle Pr oj ect Name box.

St andar d LAmaley sihe. box checked next t
data tmonERMTr si t-adj. SSM&®R'Ewirlall | ¢yr eat e
forecasts for each monitor in the mo
Quartkreé&dWodel .Olaeak this -Gt woth]l S M/
generate quardftrem Wamoddgel nfpiutesat a.
Species. FCaetkohhe box nextilte. Out pu
Actions on r.unChceocnkp|l tehe obox next t o
extract olult pasel ddtled. Upon compl et
SMATEwi | | extractfohderewut hsthat oami
scenari o.

ClicKexntne ow at ttheofbothemChoghe Desi

window to proceed to the next step.

St epWit.h t he adv a h@uetdp wtp t CAwaviscnecsendd ow, Yy ou

can gesmpeartatad fields and a variety of f

Si mply r ewitdammukshtehseen uncheck them all

o Click Ouwt ptuhte -BEHovrnokegper!|l ink to disp

electronic vaar Maomadf fohet s sr wi ndow

o Cl i ckNetxdirer ow at the bottom right of

Advanced window to proceed to the ne;

Stpe 4 hPat a Wnpdstewt lse s pecodrmecsniatnar Pdveotde land tF

dat a ftor utskee PM .SMAE Emariecnu | atteesst t he r at

base and futureayeald amedal reédtad i ve r es|

8
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for each PWAGEHHseses menPMor data and int
Sspecies monitor data to esittitematmmulspiepl &
the species values fr om-stplee i rhoami diRRrF sd a't
then esti matredeasifgnt wrad ue.
Usbdetdefault settings in the Data I nput
o Click Darn at hgpetlink to display an el
the &UsManual for this window.
o ClicNetatre ow at the bottom right of t
proceed to the next step.
StepThs8.pecies FrawtiindomwOhtaisorsever al functi
| MPROYEN (species) monitor 2dsmdmi taorrd t h
data. fiheseons include identifying the
del et i m@ e ainfyi ¢ d dt ac hwalsu engy, téere mi ni m
requi rementtso afs emamiatt ghies £ .M
Use t he deftalud tSpeditd sn gsir @dnd w.on Opti ons
o Click $mectihees Frachy merr | Omtki othnas di s p

el ectronic v@ar Maomwadvfi htdibevt Us$ s

o Monitor D&®tasyYaarres of monfiagrort hdeatRaM t c
attai nmemtedtaaud tt | s -yteoa ru spek @ith@&d t2h0r e e
The dpémaubd i s based o0Inl aT hneo dsetlairntg ayi
end years shoapgdl beabhangethetperi ods
the base modeling year.

o0 Del ete SpecifidtheDded avdltues to del e
speci fBE RAVa Ibiyd dfalteag geermle walt lhe of "o
observations thatfl salggedalswhet h'dle"l ett e d
"10". (Leawvlkeuophieckhkedor the wuser to

O Mini mum Data Refheremané st hdatasets
requi rfeome ntthse PM :attainment test
1. Mini mum number of val i @shadissyes per

mi nuim numbeday® per valid quarter.

9
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days, which correseonass tor >Nné6M ttom
i nd&wymoni toring schenduwli emwmmibheirs oifs t
sampl es that is routinely wused in
cocrentrations.

2. Mini mum number of wvalid quarters
This sets ydaer numbedatod (within the
year speci fied) for which wvalid qu
avail able. The ded awdltre dil uedheta 1o hge
wi || need to be 2 years ofuaanted dat

one to be considered complete (and t

3.Mini mum number of valid seasons r
This snautmert loéd valid seasons that ar
particul ar tmomiet caonsidaerad valid. T

| MPROSYEN monit adarhed atash gerfrdrs dxampl e,

the value is = 1, t herdai mohhteorspe
factions calcul ations i ft hiet vhaasueat= |
4 then the site must have all 4 s e

default for PM2.5 depends on whet he
calculdefaonkst = 4)ulbatispasi atiefael d
O Speci es Fr acitAdwan@e8eddist i onal advan
options for the PM attainment test .
optisemsi ngs are consistent with the

of o psteitosm sittheer pol ati on weighting to

interpolation involves a maxi mum di s
optionschomivoed sy ersegardi ng ammoni um, bl
car bon.

o ClicKMentheow at the bottom Qpitgihotnsof t I
window to proceed to the next step.
St epTh@gM.Gal cul atiwnn @pettisengparti cnohat oyear s

data use fromptehéefihepddaanti l aput Wi ndow
1C
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Keep the default settings:

o PM Monitor DatSa avretd@B®d End 1Year = 20
o Valid FRM. MKrietportshe mini mum number
equal tovaheedefalll]tand do not speci
val ues for dalcduwlsdatoinonsn. t he

o0 NH4 Future .Sehewl atoi dmrad ubkkse NH4é v
default approach, which is to use ba:
o ClickNewdirer ow at the botteoanh cuil gt oo f
Options window to proceed to the nex"

St epT hddo d e | Datwi ogowosasets how to perform t

on rmdrei toring data. This option sets ho

the calculation of RRFs for point estir

defaul t option: 3x3 setPrMofangl i€Ees el SESMA

calcul ates mean concentrations across

maxi mum concentrations used for ozone a

Use the def aModes$ e Daitwa gn€ipotw. onls e

o Click ModettheDat hy@Pptl onk dm dali s@tlraoni

version ®f MahealUsteor this window.

o Temporal Adj ust.meSnett sath oMw nmatnoyr mo d e |
use in the calculation of RRFs for p
default bopthi: ol xflorset of grid cell s.
SMATE should be set to calcul ate mean
cel | array.

o Advanced Options: RBEtMOdéli c\ha Impens t s
to use to characterizeepeabfvadlaueéy @
days) .

o CliciNexatrer ow at the bottom right of
window to ©OanpWeAnraltyhsei s confi gurati c
attainment test.

o Cl iScakv e & Ruinn Prhlugpepwi mdow. Click Save

11
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a projfeptoj) file for this tutorial

reflect the text entered in the Proj:
ThPaiRM Anal ysis wil/l compl ete -EGEt ®mata ffew
Vi ewer will present tCheprtteeesulltdet afl shenahal

t he Data Viewer to analyze the results.

26. Ozone AQukgSitiart

Det dlislds:Gui de Chapter 8

The steps bel ow de€Eribecbompute msei SMATRR

val ues f or sstthaen dNaArAdQS O

StepClli@xkohaal pai & heeCEEMATart Page to | aunc
Anal ysis modul e window.

StepTh2Besired wOndpwt di spl ays first. This v
anal ysi s out(pE t wgtdimatr aSSMUAEIE aaut p b
guarterl yumedeli ndatbhmsealdd dlIf &tr ent appr o
interpolate the monitor data, and sel ec
value periods.

o ClickDesitkehppeépluink to display an

of thke Maruwual for this window.

o TypBraj entet nNahe di al og b8 TuER®mMr i eX amp
in the Project Name box.

0 Point Edttiamat ethhe boxFaochecksetd mzxne t de
val ues atSMA&Mmwitlolr screate forecasts foc
the monitor file.

0 Quarterl|l yt &odeeclk Dahi s -OBptwiolnl. dMAdGr at
guarter | yf rroond edaifliyl eisnput dat a.

o Spati allLeRivel dunclhfeckédéck-€E&, w8 MAT
interpolate from the monitor data to
model i ng domai n.

o Actiomsunomrompl@@heoin the box next t o

12



SMATE WseGui de March 2017

extract olult pael ddtled . Upon compl et
SMATEwi I | extractfohderewut hsthat aami
scenari o.

o ClicKemtmeow at the bot tOampwit gt nafo wt
to proceed to the next step.

St epTh3data Wnpdsbed Ise manma del d aftcar Qstoh eu s e
attai nmeMACEcascul ates the ratio of the
model dataeult@ate a relative: SMAATEonse f a
mul titph@®mesi t dort deat RRKES ,t hen esyi@mates a
design value.

SMATE includes options to use model d
cal cuflarta magst s a®pteiacrhs momdltwde sel ect i
the girngl eel | that contains the monito
3x3, 5x5, or ar7rxo7unmo deealc hc enmolnsi t or . The
containe€Ei nsSMAERAS@RKMI on andrischowéldl us

array. The defaul't for ozonedainlayl ysi s

concentration in the array for the RRF

Use the default settings in the Data 1In
o Click Dan _at heggpetl ink to display an el
t hee®sManual for this window.

o ClicNewmtre ow at the bottom right of t
proceed to the next step.

St epThoéci | t ering/ Iwitnedropjol s onsever al functi
interpol ati ng hmfcwen ¢iomo imngd e aitcdaent i fying
moni t aro diuasstea i n the RBRBosahgultkaei pastic
t o useanan ytshe, and (when <calculating
interpolation met hod.

Use the deifrmutihhe skeeEltpenfgeshgbhnwi ndow
o ClickFEFomnttthe ng/ hpperpbohkttondi spl ay

version ®fMahasalUstor this window.
13
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0 Choose Ozone .Petsgygtalrédalod e sno fiotror dat
t hegatOt ai nme idted taaud tt aSyse atro presa od ( cov.
thrgqead8 design value periods)Theenter
def amodel ing y€&r80In sSOMAtThe St-art Year
2011 and t he -En1d3h.¥e &t airs 2MH1 end yea

changeppltiomablpert bds, depending on t
year.

o Valid Ozonked®&onhifopes the "valid" moni
anal ysis. The default settings are t.

design value period and tdddal agrei dwi t
cell ..CBEMAmMcl udes a setting to force 1
be avail ab2@07)e.fgor, RO&®5S5data to be v

to require none in particular.

o Default I nter. et dei met Metdhoo combi ne
values from different monitors into e
option is only used when generating

we are only generating Point Esti mat
in S MAH

o ClicNewmtre ow at the BFottemingghnht ef p
Options window to proceed to the nex"

St epTh6RRF/ Spati awi ©Gdsaedtibeemtys t o be wused in
calcul ation and the matdiedénvael uasSpat uale

Keep the default settings:

0 RRF SeSteuppe days to be used in the ¢
def a&SUMAtW,i | | sel ect the top 10 highest
Each monitor must meet the mimea mum al
mi ni mum number of days at or above
value specified in this screen, or i
default values are 60 and 5, respect|

o Spatial Gra®ethée ®Bedep values that wi

14
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cal cul ation of a Spatial Field. Sin
Estimates, this sien $®BETptions i s no
o ClicNetwmatrga ow at the RKRFV Smati ght Gohdi
Options windowztodhrad gl et € adnfireugaur at i
the attainment test.

o Cl iScakv e & Ruinn Prhlugpepw mdow. Click Save

a project (*. proj) file for this tul

reflect the text entered in the Proj:
Th@zoAral ysi s will sempandds e haefBESelrATaa fVeave wer
wi || present the rEmadttesorofdetthaa | asn aolny shiosw

Data Viewer to analyze the results.
27. VisibiliQyi AlhaStyasrn ts

Det alislss:Gui de Chapter 9

The steps below des<E&Eritlme florowctastuve sERAT I t

Ar eas.

St epClliVdaksi Bnkhil ygi sheCEEMAtTart Page Itiot y aunch
Anal ysis modul e window.

St epTh2Ehooseesi red wOndpwt di spl ays first. Thi
visibility anal-@Eiwieloletr ptte t hat SMAT
o ClickCbhbonoteteme Ded hQpteplbi nk to displ ay

ver si on ®Manwhel Uscerr t hi s window.

o TypePraoj ecti Namée di al og box. For
iVi si bi |l ioi w_Titeo Piralj ect Name box.

0 Foredasatve the boxTempokall peadj aot "v
l evel s at"SMACsEwi | | Aceaate Cloasgsalsts
Area in the modeCE nign dlounmhd -n. t VBAMAT MP
equations for calcul atinmngUwe stilbe |l néew
version of the equation.

o Use model grid Acelilngate mINMPROVE. moni

15
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asociated with MATEMGI as pMmbe#&tr eéhe
val ue b,y vamt tREQ Hiesl e ey efaurtsurba | i ty di vi d
model edyear reinstiobiclailtcyul ate future ye
Cl ass . SMAOE apr ovi de 9 tudsiet hoeprt i tome t mo d
values in the grid cel lusat tthlee moMRR
values in the grid cebBEkltalte tdhef aCdlats <
optoeafonusi ng modele wali We < eil | at the m
o Actions on r Cin&cdrhel ebtoxa hroenatt i cal |y
extract all sé&bed3IMAIE eexop o€ FY iflielses
wi t h t het hriess ualntasl yosfi s .
o ClicKemmntneow at the GCboteeai rieghtOud put
window to proceed to the next step.
St e.pThIdat a Winpdstewt 'se ma mmiotdoerl danathe wsei bil
foreSMaTEcal cul ates ftuhaubeegemo detf dhe a
to cal cafloat d hRRRD®9) bamrsd 20w swiolrislti t( yw2da
of t h&@MATEhren mul tciaplciudsattendesolbs ¢ v gd at
moniB2o0r days IRRFtchadd aBi2e0 &y efaut werse¢ i mat e f
vi siybiolni tt he best viCEperfanmsaday g o bMA

calculation for the worst visibility da
SMATEI nsltwsi t h | MPROVE vVvisibility moni t
t hr 2Wglht al so comes | oaded with an exan

visibi lliatn@@f7or 20

SMACTE includes options t o use mo d e | d
cal cuflartamags C$ aat eadhelptmomist ocirncl ude
results frgoamdt celdi ndlag contains the m
cel | array of 3x3arbxhd eamachiixmombtdel. c
dataset conC&ihedBEmolSMATONn and shoul d
cell array.

Use the default settings in the Data 1In

o Click Dan at theggpetl ink to display an el

16
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t he &JsManual for this window.

o0 ClicNetwatre ow at t het hbeotDetma rlingphut owi n

proceed to the next step.

St epThos&=i | t ewmiinndgow has several i dftuemrcgad loantsi nmg

Th¥i si

Vi ewer

t

h e

monitorTmefswnacttahohade i dentifying the ye

use in the RBRRBosahgult aet paase ciuhat he

anal ysi s, and (when <calculating spati a
met hod.

Use t he deifmutlhe wheinldto eurgisn g

o Click Fontthalypeg!|l ink to displag an el e

Us@&ar Manual for this window.
ChoodesibilitySeDasyteaarte aofs monfiotror dat
t hvei si bi | i t ydhekfoaruel ctaasidySe atro puesre od ( c oV

threead8 design value periods)fTheenter
def model i ng y-€EBEBraQiln SMAViome t ®traryear i
20@Nd t MenEvedarr iTsh e OBla3s.e Model Year

ValVidsi Miolnii tlpdresnt i fi es the "valid" mo
the analysis. ,Thwhiaaddsaiss ttenstetwii inlg t |
Model i ng Guwixddmmded,t olrsss svittihan t hree vy
dat a.

ClicKenrtheow at t he Foiolttt@gum inrggngh twi oxfd otwh
to compMietidAnttHeg 9i s configuration and
test.

Cickave & Ruinn Primgpempdpmdow. Click Save

a project (*. proj) file for this tul
reflect the text entered in the Proj:
Binlal ygi s wi | | compl ete afGErDaat af ew
will present ttChaeprtteeulltdet afl shenahal

Data Viewer to analyze the results.

17
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3. SMAT -CE Installation

Theection o0E tUseeMaMATal describes how to i

PC running WCEdowstuBMATtlyYy not availabl e

Before BWASICRUMNiIimsgt al |l any proefvtiwauFadleed si ons

31f or a description of the recom@&nded PC
Tab3le SMAH computing system recommenda

System Best Minimum

Component Recommendation Recommendation

CPU Intel, QuadCore, 3 GHz Intel, DucCore, 1.6 GHz

Memory (RAM) 6 Gb 2Gb

Free Disk Space 10 Gb 10 Gb

Operating System

64-bit Windows 7

32-Bit Windows XP

Screen Resolution

1024 x 768 pixels

Font Size normal
Af ter down!| eGH i fgAoBn® WIABe b s ihttet p:(/ / www. abac
dss.

inithet &NEATnst al | Sh(Fe § 81 &Vi z dreet Xt

f

ol l ow t he

tips in the

wi ndow unt i

18

t he

com/ abacgdbB8bf ewab MARBRESER utbhiemxaetyo f i | e
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http://www.abacas-dss.com/abacas/Software.aspx
http://www.abacas-dss.com/abacas/Software.aspx

SMATE WseGui de March 2017
Fi g31L8MATCE installation window
A successful instal-CEtdebk:w.ﬂ.result [

19
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4. SMAT -CE Start Page
Doubl @ hel iIStMMATdeskt op i con to s@CmrS3t drhte Baopg

Figahwi |l | appear TOnsywundesaer @ e ofvoild eoswiancgc e s
SMATE modul es:

f ThEerocesmodatea i s the interface for | oa
soft wameufmegr add ai nme rctant essetlse.ctUsdeart a f r
that had been loadeddptaviovekcpmeurcodi ng
visibiliThe afmnan uyasli sP M, Daily PM, Ozone,
options each open new windows to config
applicable pollutant.

T ThAnalyze/ Vi snoaldiliztelosDtah &C ES MDATt a Vi ewer .

Data Viewer if raccvei dteos laona di nptreervi ousl y ge

(*. proj files), and view the data as m:
results as a text file.
T Th&upport modHielep |'i nksCH oWsteheui 8MdATand

i nformati on aboutt hteh es otfhtewatrimed.utv eo Bt iomn o
this ffaduiepr ovi des the software versi ol
citati orCH,oranSdMAal De(Vie § ®Pleesntti nLgpgr el eas e
for current and previous versions of th
Addi tional denfai g sr ianlgoubhed dr thedBE gt S MA
procesain@dgngacul es airtehe ntdoluldewi ng secti on:

2C
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Welcome to SMAT-CE (Community Edition)

, ¢ Version: SMAT-CE 1.7
. Welcome to SMAT-CE: Software for Model Attainment Test - Community Edition
Y- - developed by U.S. EPA. SMAT-CE is primarily intended as a tool to implement

s“ A' ‘E the modeled attainment tests for particulate matter (PM2.5) and ozone (03), and
1
- )

regional haze (visibility).

What would you like to do?

Process Data Analyze/Visualize Data
@ Load Previous Project 1‘3 Data Viewer
@M Annual PM Analysis Support & Help
@M Daily PM Analysis @ oo e
@g Ozone Analysis @ About
((Haze Visibility Analysis @ it

Figdie SMAH start page window

42 About SMAT-CE 1.7 >

Software for Model Attainment Test - Community Edition

Version: 1.7 (December 31, 2019)

Copyright © A joint development effort between EPA and
SCUT

Suggested report citation for SMAT-CE: South China
University of Technology (2015-2019). Software for Model
Attainment Test - Community Edition (Version 1.7). Prepared
for Environmental Protection Agency, Office of Air Quality
Planning and Standards. Research Triangle Park, NC.

Development Log (0] 4

Fi gd2e SMAH About window

21



SMATE WseGui de March 2017

a4 Development Log EI@

File Pnnt Bt

m

BMAT-CE Development Log

Release Version SMAT-CE 0.60
Release Date 2016.9.14

Main Improvements:

1. Intergrade downscaler method into BenMap Ozone analysis.
2. Change the Spatial field output files names of BenMAP module:

i “Annual (Quarterly) PM25 spatial field” to “Annual (Quarterly) PM25 spatial field (VNA)"

ii “Grad Adj Annual (Quarterly) PM25 spatial field” to “Annual (Quarterly) PM25 spatial field
[eVNA)".

ifi_“Downscaler Annual (Quarterly) PM25 spatial field” to “Annual (Quarterly) PM25 spatial field

(Downscaler)”.

Release Version | smAT-CE 0.50
Release Date 2016.9.5

Main Improvements:

3. Intergrade downscaler method into BenMap Annual PM analysis.

4. Add a “select all” check box in the data detail under the chart tab of the data viewer.

5. Add a new option to plot the source location on the 2D spatial map window.

6. Add a new feature to copy the image to the clipboard after right clicking the 2D map.
Release Version SMAT-CE 0.58

Fi gd8e SMAH devel opment | og window
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5. Running SMAT-CE

Usi ng -CGCEBMAfTo conduct tmeoditedi msdd wiPnimeasvs Dat
modul e Sarart hdPage. From this modul &, user s
conducniodredw at t & pAmmeurat|lD aPellsyO zPolvh ed/m & iyb i | it
One of t he ISeWATEIes tpurhcejcepagd | fTinHies | e st or es
configuration inform&@EianafFfyesmsatpreacblubt ¢
con nuing the anaUgeis mayaal adbechoosme.to n
prof ettce gener ate aawneiwdiseg tolierrmresaedttsqg reru
CE analysis forom the beginning

To conduct an att€Eemehe¢etL oadt Powe Vv hoS8MAPTr o
one of the pol |l ut aPrto clensasloydrailtsma Somtr it hPsa gien t |

51. Load PrSeMA-oERPS 0) ect
SMATE projects that were run préewiaadusly n
Previ ouganehruo joenctt he Start Page. When this o

explorer opens to the default directory (C

CE Files/ Result/ Prwg epcrtoj eccotn tfaiilneesn.g SMAT I s

al | pr oj evcetd ftiol eeshibse dsa ect or y. Upon sel ect
SMATE wi || open to the Analysis modul e (i
Visibility) associated with the project.

Once a previous project iI's |l eadedheydwadke!
project was | ast saved. Refer to the foll o\

continue the analysis of a previous projec:

52. New SHAT Anal ysi s

A new -GBAAT ai nmeni ni ¢stated by selecting one
opi ons wundeDattah es efcrtoicoensson t he Start Page:

1T Annual P MC KA a p t: $MAT-6B w(ll forecast annual Ppdesign

values at monitor locations. The software will also optionally calculate
quarterly malel data files and a species fractions file.

1 Daily PM Analysis Chapter J: SMAT-CE will forecast daily PMsdesign
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values at monitor locations. The software will also optionally calculate
guarterly model data filesnd a species fractions file.

1 Ozone AnalysisChapter & SMAT-CE will forecast ozone design values at

explicit (point) monitor locations. Options are also available for a variety of
approaches to calculate design ealdior aspatial field, such as a matrix of
model grid cell surrounding each monitor.

1 Visibility Analysis (Chapter & SMAT-CE will forecast visibility at specific

point locations (centroid) i€lass | Areas. Difrentversions of the

IMPROVE light extinction algorithm may be selected along with the option to
use either model data at the monitor linked to each Class | Area or model data
closest to the Class | Area centroid.

1 Analyze/Visualize Data (Chapté&f): The Data Viewer provides a graphical

and tabular interface to the input/output data from the attainment test analyses

produced by SMATCE.

53. Runni ng-CEMi n Batch Mode

SMACE Conf i gurcatni obne Fcdnecsat enat ed i n a Win

aut omati cal | AT-C B na nmaull t 9 epd £ MABB/EC0qgnufei ngcuer. a tAi 0 n
File stonésguhaeti on options for one SMAT A
PM, Ozonel,i toyr) . ViMulbtii pl e Configuration File
anal yses to run at once through a batch sc
and saved automatically when seCEinghap an
can be heedri tteldr ceugh t he Data Viewer -or usi ni
Ce.

An example batch script (batsmat. bat) and
iProgr amx 88BMAECEB at ¢ h EvBa mpolhiléhde s draitpcth s mat . bat
includeond ilgiugtatofonc files for the four typ
CEFi(gbiteNew configuration files can be add

additioasal anal ys
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STart Swadr SMAT.ewe "Cihprogram £iles(x86)0SMAT CENOuTputhannual analysis.cfg”
start Swait sMAT.exe "Crhprogram files(x86)\EMAT CEMOutput daily analysis.cfg
STArT Swadit SMAT, exe "Cihvprogram ©1les(x86)%SHMAT CEMNOUTpUThROZONE analysis,ofg”
start Swait SMaT.exe “Cihprogram £iles(x86)%sMAT CEMoutput wisibility analysis.cfg”

Figbile SMAH batch script
After e8MATBgbatheh script, save it and doul
anal.yAeWindows command window wi |l | di spl a\
SMACTE anal SMALEr wnd |l start an@andumwhiem the
runs are completewitheskhommaodheaaalotivat i c al
t he SNEAT b at ch runs ar e out MytSMABE t he My
Fi Res\Batchijoddhe *. proj files from these r
SMACTE Dat at i pwebe the results from these r

Details oCE tAmralSyMATs options aCekaphhewns ded
Conti befCONEBX)ampl e project i s cabapttoens each

demonstrate the options available for each
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6. Annual PM Analysis

SMATE can forecast annxyeb nidtecsri golowsedleucerss a

for

ecasts ar e referr edCEt oc ans aR ciontu skesta ma

approaches to calculate design values for

of values comprising cabdel angodsesmbaon éaom
grid models such as CMAQ and CAMx.
The Annual PM DesignCKal seoAgahyged i nt 8MAE
steps include the input/output and configu
val ues. Thef ifgoulrlactwionng sctoenps coCEewipoddws o d
and are described in detail in this chapte!
f Qutput .ChSeeilceect whether to run the Stanit
out put a species fractions file and/ or
T OQutput -Gldwanccee€Configure miscell aneous P
files for quality assurance of the PM d
1T Data I nPuecify the species monit ering d
ambi ent monitoring data, tahned dtehse gmo dvealli
calcul ations.
1T Speci es Fractions. C8¢kcetttitdr Qrtairensof
|l MPROVE and FRM monitoring data and i de
filtering specifications.
1T Speci es Fracti ons -ACdavliacnucl egdd Iheen t mep thioadn st o
identify peak monitor values a@doose i
species monitoring dat a. Choose assumpt
default bl ank mass, and organic carbon.
T PM2.5 Cal cul atFiRdvh Mdmti it omrsS laed ate atrts o f
qguarterly FRM monitoring data and ident.
for calculating future year ammoni um.
1 Model Data ©Opecobohyg the maxi mum di stanc

model ing domain. Choose meSpedifg whewnothi
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model grid cells wild@l be used when cal c

File - Analysis - Data Viewer Expand Viewer Single Source Impact Analysis - Start Page

;M Annual PM Analysis F | 2 Q o

-

Y

¢ ) Choose Desired Output

tJ Output Choices-Advanced
) Data Input

) Species Fraction Options

) PM2.5 Calculation Options Name Running Messages

) Model Data Options
\.

" Log/Msg
—-

Choose Desired Output /

Project Name: ]

Standard Analysis

[¥] Interpolate monitor data to FRM monitor sites. Temporally-adjust.
Quarterly Model Data

V| Output quarterly average model data file.

V! Output used guarterly average model data file.

Species Fraction

V] Output species fractions file.

Actions on run completion

7| Automatically extract all selected output files. -

@a H»

Back  Next

Clear Save Project & Run Save Project % o 5

Fi géite Annual PM Analysis initial wi
To conduct an dthteean o ;e NPAMQIs It A RN
Analfysom the Process D@EaSma#8uje@&klsgheo.wishe S MA
the initial window that 1is displ ayied when

the upper |l eft of theFiwgotiideowi $ths ghhegboeti

steps of the Annual PM Anal ysi £@ntEa®eh otfer
configuratianeogptsphayaedatn the Annual P M
each step iIs successfully configured, t he
yell ow to green. I n general, thdroonftiopur at
to bottom, as they are |isted in the box.

and modi fied by dounbime chi tkiendoan ©Omheest &
for a step is complete, you may tmove btyo t |
selecting the Next buRitgptah) d shown in the bl
A previous project may be | oaded or a new
Ann®PaM Anal ysis window byt & etl lee t mArghucanef otf h
PM Anal gsslisve t heFirgdéd ebox i n
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Each of the Anacawrafli gPuf aAtniadny sstseps are desc

sections.

6.1. Choose Desired Outoput

File - Analysis - Data Viewer Expand Viewer Single Source Impact Analysis -~ Start Page

’PM Annual PM Analysis & | Q o

} Choose Desired Output
) Output Choices-Advanced
! Data Input
£ ) Species Fraction Options
PM2.5 Calculation Options Name
) Model Data Options

r; Log/Msg
=4

Running Messages

Choose Desired OQutput

Project Name: |

Standard Analysis

V| Interpolate monitor data to FRM monitor sites, Temporally-adjust.

Quarterly Model Data

[V] Output quarterly average model data file.

V| Output used quarterly average model data file.

Species Fraction

[V] Output species fractions file.

Actions on run completion

[V] Automatically extract all selected output files. -
«a »

Back  Next

Clear Save Project & Run Save Project 4 m ¥

Fi g62 e ChbeossicDetdgfwAAnnuat ARMI ysi s
Choose Desiirsedt WOautfpiut st configuration step
Annual PM Anal ysi(ki go®déun ee hysuesrdlienckteedd t e x t
window brings up the documelmteatsieotnt ifnogrs tihni
step include:
Project Name
Text string to identify this analysis and s

Standard Analysis

S nce most hede rVeelt hRaE b efréeRiM) o rPiIMNg si tes do
coll ocated chemical speciation monitors,

speci east dFRaRMamB NI t or .$SMAGE i pngvi des options
di ffemeelfbadr spatiagl ghemitealpobpechnati on in
FRM monTlihese.options ar@utapvuati |-Abbd eoefsrdom t

conf i gur atCoanp ldeitrediolws of t hap ft,aaidraag|du Ainrad y
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the formula used to caécaVvVatleabpeli ®fst t® nld .
Model ing GAtdanoenemtor of Air Qu al,ss tayndGo al s
RegionédU. Baz&PAamdbdadt itohne S5MAIGS2 Wesfeuwral ( Abt ,

2014)
Most ®MATusers wil/l run itth el ss tcahnedcakredd abnya | dyesf
Quarterly Model Dat a

Direct s-<CEMAD calcul ate and out pudatgaamter |l vy
daily modelutddtoa t 8 BCAAR rsetgaum r esddtwa: itryplets ¢
ambient monitor dat adadamd doir ddeatl cawlhatail o dPaV
SMATE wi | | acce@®pB feartnmeetrt eSIMAdTai |y average g
guarterly average files. I f dai FOE awidrlage

calcul ate quarterl|l gragyesagas opomomnkaeé | gaioluy
average concentrations into text files (CS
t hen -usseedredn subGEqaeralySMAT Quarterly avert
smal |l er and run ffaislteesr, t han daily average

There are two options to output quarterly

T Sel ectGuntgoutthequarterly alvex agamweanotaerl| yda't

average CSV for all gri d e€CeH Iwsi liln ctrheeatn
one basael ifnd eyand one future year fil e.
files, but they will still be ~90 ti mes
a full year of model dat a) .

T Sel ectQuntgp uttheused quarter!| yaasersa@EdMAMode
CEodutpopoktynwe grid cells that are subsequ
SMACTEconfiguration. FGE ealbopl at esd f f WSIMFA
design values at 20 FRM site€Euwi hg a 1
out put base and futomdeg M@ddeglrivdalcueds sf

monitor is in a unique grid cell). The
extremely small. BCE i @inssubseqaendti f5EA
monitors or grid arrays, tRkerstshae yf idlag ;a

to complete the analysis. This option i
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the grid cells and the -Gbbdie$ ©vo®hocgnina
anal ysi s.
Additional details of the Quédretcdrn.lo3n ddfo de |
t SMATCEUs&r Manual (Abt, 2014) .

Species Fractions

After calcul atingagst hheO @@bi EGts, PB8We | N s tSeO
SMATE then divides thessd ankb imansd® lodav €IMs abt ye
species Selacti eamss box to output a text fi
mo n i Tthis gpecies fraction file can bewsed in MATS as an input file. The species

fraction file can be useful for several reasons. One, using a species fraction file saves
tmekecause MATS wondédt have to interpolate sp
time it is run. Two, it can provide consistency between MATS runs by ensuring that the

same species fractions are used each time. And for the same reason, the species fraction

file can be used interchangeably between different users to ensure that multiple groups

are using the same species fractions (if that is a goal). And finally, the fractions file can

serve as a template for creating a custom species fractions file usitey&gata and

techniques (e.g. alternative interpolation techniques) are desired by any particular user.

Addi tional details of the Spe&eiceas ofir &c tli. @in
t he MATESS Masreu al (Abt, 2014) .

Actsoonn run acaompl etio

Checkifihngittohmat i cally extr acdwi@Miposel €StVe d i d
ofal | sel ecdseedp aor uattrpeurfeatl odove t h t hen Rrhej] eSAMATN a
"\Res\OQutput. Thfeolreeesmul t s may falosmbabheeve&/rk por t ed
6.1.1. Run the Eastern U.S. Exampl e

The def asulftors etthteisneg opti ons, and the config
example¢epgpt, i s boxiersetctkeC&S VMAtsfe thheesi red Out
wi ndffwt er setting a Project Name and sel ect
cl Nebotr dwocublc@uttpheet -BH o aobeustdd on i n-htalmed upper
paneAnnoufa l PMwANdlbywscindehxeChbose Desiwinédd Out plt

turnyetbmw to green, indicating that this
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6.2. Output -Bdovmaaoesd

File ~ Analysis - Data Viewer Expand Viewer Single Source Impact Analysis ~ Start Page

’PM Annual PM Analysis F )

(C]Choose Desired Dutput
) Output Choices-Advanced
) Data Input

3 Log/Msg
) Species Fraction Options —

Q0

) PM2.5 Calculation Options
) Model Data Options

Name

Qutput Choices-Advanced (2)
Spatial Field Estimates

Forecast

— Interpolate FRM and speciation monitor data to spatial field.
— Temporally adjust. (VNA)

— Interpolate gradient-adjusted FRM and speciation monitor data
" to spatial field. Temporally adjust. {eVNA)

Miscellaneous Outputs
Quarterly average files
[¥] Paint
| Spatial Field

["] Spatial Field - gradient-adjusted

< >

Back  Next

[ Save Project < m

Save Project & Run

Running Messages

Fi g6-8e Out pu tA dGhaoni cceeds f
Th@ut put

CAvdov ecneceendf i gur at i on

of. AAahyai sPM

step provides ¢

calculatiogesal ovtygatsd daesa dceHEF iby63SaVAg

bl ue ihnykpeedr It ext i n this window brings wup th
stegp. sEhtings in this step include the fol
Spatial Field Estimates

This ppovMdorecasts for each grid cell i n
CMAQ 36Thkdm)t.er pol ate FRM & speciation moni
Te mporadlj IlUWINA)pt i on cal cul at es interpol at ec

tempor al luysiandyj utshtee dVor onoi( VNldiegchhbna r@ bAevser a g i

option
fi elSMATEI nterpol at es
| MPROVE) .

Thlent erpol a-adj gsaddeRRM &
Temporadlj lyyetVNAPt icahcul at es
and

temporally adjusted

creatds efgdisdddeéd faputicalyeagp ata |

gradi ent

P M

b aatnh®® Ms @ e t a a t(iIFARMM daantda

speciation monito

I nterpol ated sp

adjusted.
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fields of gradienitdatdg .usToe depfeataitad AW ed d sP M
CEinterpol at esdjhucstthe dg rsgpdeice mattdiamtna d(aFtRaM aanndd
| MPROVE). This option creatf esfiUtinhme nri d ®adgmmde n
Ar ea Adafaloys ibsme dEeMi ng gui dance.

The configuration options in this step pro
in the quality &&suonbooabtaof onbe FKATopti on:
t hikli scel |l an®dbeadiOngpanmde the foll owing.

Quarterlvyi Ageserage F

Augment s ke d8& MaAWttpvatgi u a l average resul ts
(point, spatial fields). dCheckdBSH A d noyu topnuet
more detail eddgwajarheg ItyhaviecaSMeTBfamahtlabf t
PM.gal cul ati ons

Hi Count ye s

Au g me n tSSMAClHcd e f @ dolutttpiuttbe poi nt results for

Checking t hipsr obdauxcfemiaéd | ctatnet asiinnsgl e hi ghest

eaclhbumtayedtbe highest fTihtiwsr elay@asretvalsue s
sites file.

Spediaestpan i &Il d

Produces the same resul't as t h®t asmpdeacride s f
Analegscespt it outputs the species fractions
will contain species fraction data for eacl

Quar tAwel woec i Md reidt or s

Dir SMALE produce ahéitawwqahe tepégygi atved dat
wer etwsnddckrpol ate species fracti dregsitvedt he
fromspleei es Diompdtr afcitli @e.ns

Design Vad ue Period

Dir SMAEER pr od @ cweietahs ttahn&MATIEO Ut put f or each
period within the peBy odle fcouwldir,® dStNpAUTt tsh @ nan
of files covering thebgntheeuarnl y$he opertp

the averages of -ytelae dalspiegysi odad uefa cthhe3d " Ou't
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val ue periods opCEowilils phedkee, diSMAT et e
design value period. The output files wil!/l
"Period 1", "Period 2"namd.c.Seladdtaicrhge dt hait s
increaseCEheu®sMAT me .

Nei ghbor fil es

Dir SMAER produocdnsear estodmdaiagtimaor t hat VBIA 1 nt

scheme. The hdeatda sitmacnlcuede o nei ghbor monitor
i nrtpeol ati ons. There is information for each
grid cell (for spatial fields) for each qu:

Additional detailiAdofantclee OptpwnsChoince s1di
t he outfpwtm ftihliess st eSp,ctdroen &v. &i |6df bManed aMAT S
(Abt, 2014).

6.21. Run the Eastern U.S. Exampl e

Use the default settings for these options
c | iNcekxotr dalublc®®at hebunpttioea uppeandeptnel o f
Annual PMwAndbwsi $heOhbhtutpudn-Bli@ratovweitslal t ur n

from yell ow to green, indicating that this
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6.3. Data I nput

File ~ Analysis - Data Viewer Expand Viewer Single Source Impact Analysis ~ Start Page

"P\1 Annual PM Analysis | 2 Q o

) Choose Desired Output

€ Output Chaices-Advanced
! Data Input

© ) Species Fraction Options

PM2.5 Calculation Options Name Running Messages
) Model Data Options

| Log/Msg
v

Data Input

Species Data
@ Species Monitor Data File
Species-for-fractions-02-10-v3.csv P =
Species Fractions File
paint

spatial fiel

PM2.5 Monitor Data

Unofficial Daily Average PM2.5 Data File
(for All Species Fraction PM2.5 Spatial Field)

PM25-for-fractions-02-10-v3.csv P ‘ L

< >

Back  Next

Clear Save Project & Run [ Save Project 7] m )

Figb64e Data Anpuabt ABMWI ysi s

Theata taptutguratiambifeMetpp & @it ePMt thaen iat, or
datBRM and I|MPROWIEd WUt pgatta use foer the S
CE pr(eij g&d.e
There is specific terminology that is wused
to :PHMRM data that can be used to determine
purposes (comparison to the NAAQS). Ot her
regul atory significance are somee¢i méueref
hyper |l i nkiesd wienxdtow mbrtihngs up the document at
The settings in this step include:
Species Dat a
SMATE uses anmpieecnitesPMata to calcul ate spec
monitoring sites and s pfatsiugplmbfyiealiges. Mdone nt ©
Dat aooRIiSgageeci es Foactions File

9 Species Monitdhs PaheCEEMIFEf dali t yohverage

species data from STN and | MPROVE sites
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provide their owmMAaAa®buers Hthtadhilg ave
to calculate species fractions at each

case of spatial fields). Theiuspttiebsafre
dai ly aver aigteo PcM2l.cbu | drah te® rstpiecd iedredca u |l t

SMATE specieosndat asfialé avail able dat a.
flag to indicateosmmeadeayd ot hat rameved

fractions calCEtul manscompor &StMAd f ltaggi ng

remove data that araend/oonrsiidreaSsenptitiecd reb ed aof
5.4.2 of tdee MHAT Al UgAbt , 2014) describe
species fractions calculations.

T Species FrAacal bar r@peviees oMoFhieltedithi Bat a
file comdlad mlsatped species fractions witdt
for the FRM monit-CEscamfm usnéeanespec SMAT f
(either "point" or "spatial fields") ge
exi dtriacg i ons fil e, ent erDatthae Wwanaprdrbenvct p a
When wyiang al eXiisltdsngf epecised eittlaert i ons
"spatial field" or gr adidenrpwnd.jbuosxt ed s p .

PM2.5 Monitor Dat a

SMACE uses both "official" and "unofficial’
T Unofficial Daily AvRRM a&aand aPNh.a3 Datea nkie
calcul ate species fractions. Slpheecsieesdat a
MonitofFi.DaTlai sotf ineeediesd ni f tkal cuderatewdpp
species fractions file.
Simil aSpawi dsheMonitbheD&at ai Bil Paisl y Aver
Datackint@ains a data flag to indicate si
removed fr ofmr d&dtei smpsecda&lscul ati ons. The
bet ween the spedsieése fsiol ¢ handtthlee sRvhe si t
The rRMta fil e contains é&dcdiotnitan anl sdeaetcd
measurements) anandlhefrled pged hsist eaddla yt 9.

same data flags that have be@lb haentif
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incorporated flagging routines that r emc
and/ or i ncompGE tues edrast aar eSMATagstas aheéede
their applications.

T Official Quarterly . Rver B r 6 R&Md Dau ar tFe
average FRM data that haesibeevalsed.td
data are used to calculate desdgxi gl ue
values as part of the attainment test.
The defaul t d&t avafsi Icea eiant eIIMATy EPA OAQPS
the data should not be altered, however
there may be a need to add or remove da:

A detdaidlescri ption of the formats of t he i
avail abteiom 5. 3. 2680Manval MATARD tYs £r014) .
Model Dat a

These are gridded model out put from model s
choose eitHerdadai liwpmddeor quarterly model
guarterly average of the daily mosdel dat a
Analysis. The default setting is daily ave
SMACTEroj edteg offi 2 he model ing grid defines t
and for spatial f iSSMAICSEwWi For opbpuat €&Béi mat
specified monitors withBNMATHENE |domaiem.t eF srp a
fields t hatzematfch hteheggri dded model domai n.
SMACTE refhaothea Baseline File and a Forecast
consistent with theeldi §poritdmd pmopecoredad
the dyetaur ef i nterest.

6.3.1. Run BEaetern U. S. Exampl e

Use the default settings for the Data I nput
EitheNewitri cdkaliblc&p ¢ hiees Fiomsduitodoo@nOptnh the u
| efand pAmerualofPMwAmalows i § het @bauttat olnn pnuetx t

turn from yellow to green, indicating that
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64 Species Fraction Options

File - Analysis - Data Viewer Expand Viewer DataError-Checking Start Page

PNV Annual PM Analysis F F. Q o

B Choose Desired Output
‘—‘ Output Choices-Advanced
@ Data Input

= Species Fraction Options
: PM2.5 Calculation Options Name Running Messages
.} Model Data Options

' Log/Msg
—

Species Fraction Options \2)

IMPROVE-CSN Monitor Data
Monitor Data Years

Start Year 2010 ~ End Year 2012 v

Delete Specified Data Values

EPA-specified deletions from monitor data
[ User-specified deletions from monitor data
Minimum Data Requirements

Minimum number of valid days per valid quarter 11
Minimum number of valid years required for valid
season

Minimum number of valid seasons required for 1

valid monitor =l v

< >
Back  Next

Clear Save Project & Run Save Project 2 B

Fi g6b5e Species Fraction2®palipyaissfor Ann
Th&peci es CRAl aatl iadn oean fOipg u rsantoiwdan ¢ S hegps
sevempad omel ated to the speciate)d moomiittoorr d
data ao®PMtmeni t rFRdVatasnd | MAR@¥E) functi ons
identifying the yeianr st hoef anotnali¢rone rdia gt acasuty & |
data values, and choosing thetmi nemumnd &t a
anal ylsease aopmetilomsd eal bel ow.

1 IMPROVESTN Monitor DataThe speciation data from STN and IMPROVE
monitors are interpolated ISMAT-CE in order to provide species data for any
point in amodeling domain. The interpolated species data is used to calculate
species fractins at FRM monitors (point estimates) and/or species fractions at
all grid cells (spatial fields). Note that you do not need to have values for all
species for a monitor to be considered valid, as each species is considered
individually. However, the "EPA Ikg" variable in the default "species for
fractions" file has been set so that all monitor days that do not have complete

species data are not used in the calculations (flag = 1). If the user wants to use
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the incomplete species data, the flag should b sét'.

1 PM2.5 Monitor DataThe total PMsdata from FRM are used IBMAT-CEto
calculate species fractions for point estimates (in conjunction with the
interpolated speciation data from STN and IMPROVE monitors). The
interpolated species data is useddirulate species fractions at FRM monitors
(point estimates) and/or species fractions at all grid cells (spatial fields).

Monitor Data Year s

Us e dtrhogo wme n u sh otoos eéchtyleear s of moni tbe dAabaal
PM Anal.ysTBhseACTEdedlat i s toyeasre pGi0dtho e2012
(That s, fosTHoahdnmoMMROVEGdar &i, 8yl d

t heend YeBarl? The default period ilsl blehseed on
start and end yeampplslkcablle he meh gprege d dtsq d
model ing year.

SMAT-CE handles multiple years of data by calculating averages for each species by
guarterand year. SMATCE then averages the quarterly values across the years (e.g.,

average quarter valuesof SO: across two years to get a single "quarter 1" estimate).

After completingthis step, SMATCE will have four quarterly estimates for each

species at eachnonitor. These quarterly values are then ready to be interpolated to

FRM sites or to griatell centroids in spatial fields.

Del ete Specified Data Val ues

The default is to deletevVal hel dlasar aatei gny e:
of "0" and observations that sholuhledr ebei sdel ¢
al so an tdpet iusrerfdro fl ag dat a, using the sa

and "1" to "10" for dat aEPrsapekceiahidiecdrr del et
specifrarngd ar e c heCkEkedde,| ettheesn aWWATobser vati or
for del etri arheb)yYPAi bthethe user. These setti
flag additional data for removal from the
record from t he Saanbtiiennt hoeadMaZTSa Mas(ea b tS,e e

201f40gr at demscofpthe observational data fl ag

Mi ni mum Data Requirements
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There arse otfhrnmeenismeutm d adraal o wlqauti irregnechd ssi gn v
T Mini mum number of va.l iTdhidsayiss ptehre vnailnidmu
of daye® per vatddedaguubriterllTdhdays, which
compl et eness f oir6 momoyntiotrot h@emubel Thi s i
mi ni mum number of samples that i s routd.i
average concentrations.

T Mini mum numbers orfe guuailriedd dfuodrhstwstnrhnmebde rs ea s o
of years of data (within the dthaenmrte year
arveal id quarters for a given season. The
set = 2, then theot walidnealdaitnoraored efru §
for quarter one to be considered compl et

T Mini mum number of valid s(epaonds smpeaad uiarl e c
fieladscul aThionn)i s the number of wvalid se
for a particul ar monitor's data to be

| MPROYEN monitor dat-4. akhdr tdeamphge ik

= 1, then a moniitnrt' hse dsapeac iwva sl | f rbaec tuisoends
has at | east one valid season. I f the
seasons of valid data.tepbéeprdssed. wihbehd
data are used in pointpadaladulfateilodn sc a(l dce
(default = 1).

Section 5. 4. 3 &0 fMatnhuea|l MATAD iM$s edr0 1 d x ampl e of
mi ni mum data requoiat emwadrsa@e e fusredmomi t or ir
Clicking the Advanced WFoxacdi omlsayal addiattii @r
The Species Fractions Calculation Optiecn8dvanced screen allows you to make

relatively advanced choices for your analysis. Generally speaking, the default options

settings are consistent with the EPA modeling guidancardent. One set of options

allows you to specify the interpolation weighting that you want to use and whether the
interpolation involves a maximum distance or not. The second set of options involves

choices regarding ammonium, blank mass, and organicrtarfiohes e opt i ons a

described bel ow.
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I nterpolation Options

The selectiomnddtownSUBTwIinkleec piobmte, or combir
from different monitors. One ap,pmhaachh i s

assiwaisglat to any tpmegti oukeasemgnptoportion
from the point of interest. A second apprc
which means that the weights are inversely
Andet third approach is Equal Weighting of

i s Inverse Distance Squared Weights.

When interpolating-Chomidteot i VaésemoniSMAT s

di stance away fr oem,gt.hlee paemntde wfedil n& e rmMhet f(
the interpolation process is to identify t
each point of interest. The next step is t
the nearby monitor se tieftehwel tpodmpgr wdc H nit s rtea

moni tioorest h(ose that sati Spgpctbhbe Fhreteiongt €E

Opt ipoannse | ) , regardless of distance. To | i mi
type in the distance in km (e.g., 100) next
of one hundred (100) kil ometers merans t hat
can no |l onger be used in the interpolation
the specified distance, then no valwue is ¢c.
The Miscell anewatss Opha ofnsl IpawmEE g opti ons fc

Ammoni um

Speci fyt owhdessgper of neutralization (DON) wval
(NH4Y oomsa&sured ammonium in conjunction wi
percentage of NH4 that evaporates. The def
measured ammoni unid, cchloiocske tah eNHdu tpteornc eannt a g e
50). The default is "0", which assumes tha
filters.

Def aul t Bl ank Mass

The Default Bd$ adnekf aMialsts bolpatniko nmass to the de

i s Bi.t8hepeuse othe areasvs o¢mo0 decrease the va
4C
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Or ganiocn Car b

Set the "floor"™ and the "ceiling" for the n

Run the Eastern U.S. Exampl e

Use the def audpe csieetstOpFtrgascitthafn&talseg ern U. S. e
project . NEbotrh edrc UdbllcikkdikiGlad cul at isbwmt tOpm iiom t he
upperhahnaf tpAnplualof PMwAmalowsi sSThe Dpddions ne x|

Fracti onwidplt itounrsn from yel |[tohw st os tgerpe eins, ¢ onnd

65. PM2.5 Calculation Options

File - Analysis -~ Data Viewer Expand Viewer DataError-Checking Start Page

PN Annual PM Analysis f Fl Q o

—

-3 Choose Desired Output
€9 Output Choices-Advanced
- Data Input

| Log/Msg
-9 Species Fraction Options e i

-} PM2.5 Calculation Options Name Running Messages
Model Data Options

PM2.5 Calculation Options L ¢

PM2.5 Monitor Data Years

Start Year 2009 ~ End Year 2013 v

@® Official Design Values
O Custom Design Values
Valid FRM Quarters
Minimum days for valid quarter 11
Valid FRM Design Values
Minimum valid quarters in design value period 12
Valid FRM Moenitors
Minimum number of Design Values 1 = v

< >
Back  Mext
Clear Save Project & Run Save Project <

>

Fi g66.e PM2. JatCalnc WIpA ninounask AfRoM| ysi s
ThRM2.5 Cal cul wit m dsohw Rt ig Gatissgett lse parti cul ar
of monitor data to usethbBaotm tihrepdDiweut f 1 | e
foll owing options are available in this wi:

PM2.5 Monitor Data Year s

The $%¢eamrtand EddwiNeamendroptions | ist the ye
PM monitor data to use 2idnestigen covalédiwlsa tt i Tohre
approa8mMACTEM®LS to use five years of dat a.

SMATE provides the atptidersiigon waé uéeffiwdhi c
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recommended, or to choose "custom" design
requires the specification of the minimum
and the minimum numbend dffesgqgar val stetso pr od

Valid FRM Quarters

Setthe mini mum -chaaynbepenmnfvaliited quarter. The d
corresponds to > 75% coim®|lecdynmersi tfomri Mg ns c
This is a minimum numbgruseédsamptaebctuhati pes
average concentrations.

Valid FRM Design Val ues

Setthrei ni mwumber of quarters for which there
design value periods. The deftatull,n tthiekue i s
wi || need to be at |l east 11 valid quarters
one year must have at | east 3 wvalid quarte

Compl etion Code

Use wariidarbdrree offici almoguaor eamlay alkise fy va
dat a. Aboindd etéi.,e&int he compl eti on code has va
and the codes arre ovalergdedfrord etshieg ieWAA | yueea per
CRusescompleedsdeonvari abl e somewhat different]l
values andcuwhem wusisngn val ues:

T When wusi ng SAMACIEwii lall @dmaltya,use compl eti on
f Whewmsi ng cuSMMARUENvd &1l apotentially use comp

3, and 4 (i f the user specified compl et
The following is an explanation of the off]
T Code-coImpl ete data and violates the NAAQ
T Cod&¢€¢ompl ete data that is below the NAA
T Code-i mompl ete data and violates the NA
T Code-i"mMdc'ompl et e data that is below the N
T Code-d'abt"a that is not comparable to the

Foaxampl e, FRM dmt ey agaoll el escitteed caaannaot be

the annual PM2.5 NAAQS.
42




SMATE WseGui de March 2017

Valid FRM Monitors

By defauCE, aSMAMmMes that there only needs
monitor to be consi de&rEedswalmed. tlhmtadaoi tpiao
valise required, so different monitors with
For example, a start year and -gedr yeasi @8
val ues 20072 2@MDO®6 an@092.00When the Mini mum
Design ¥atues lls one monitor2C@aulandaarotdlad
monitor d-2088fomaend80066th monitors would be I
Design Values setting of 2 would only use |
the thr ead uede piegn od s, l gnoring monitors the
single period.

NH4 Future Calcul ati on

SMATE can NHirnectansot di.Therdet awmhesbppeogehr
DON vaSeuweesSection 5. 1.62.NMamdalthkodvAd&Ehaskeor
of the two equations tihat are available to

Run the Eastern U.S. Exampl e

Use the defaul tGaktuiagsoho®Opthen®Mfor the
project. NEbotrheare Uddlicio kt ehle Dat AuOponons t he u
| edHand plamredalofPMwAndbwsi $he PMu@Gdloou Inatxiton o

Optiwinlsl turn from yellow to green, indicat
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6.5.1.1.Mo d e | Data Options

File ~ Analysis -~ Data Viewer Expand Viewer Single Source Impact Analysis ~ Start Page

I-;"M Annual PM Analysis F | o o

) Choose Desired Output
€ Output Choices-Advanced
) Data Input = Log/Msg
€ Species Fraction Options e
) PM2.5 Calculation Options Name

) Madel Data Options

Running Messages

Model Data Options ,

Temporal adjustment at monitor

Grid for Point Forecast Grid for Spatial Forecast
33 - | -

< >
Back  Next

Clear 1 [ Save Project & Run l [ Save Project J

Fi g6-r.®odel Data Opti emxnaflgyrsisnnual P M
ThModel Opdtiwinsdsohw wihi g@#% e Thi s window sets tl
adjustments for each monitor

Tempor al Adjust ment at Monitor

This option specifies how many model gri d
point estimat es aAdop tloovm mesppaovidesadptiorss gotusemat e s .
1x1, 3x3, 5x5, and 7x7 arrays of model grid cells. The default for a 12 kilomet&r by 1

kilometer grid is to use a 3x3 array of grid cells. The S. DERA t Model i ng
Gui danAtet afionrment of Air Quza$ ianyd Gveagiso nfadr H
(U. S. E Pmsludesdi3cligsipn on selecting the appropriate grid call array size

for different model resolutions.

Note that for -EE eabhibegdowmtnesedIMATati ons acr os

cell array (as compared to maximum concent
Run the Eastern U.S. Exampl e

Use the defaul't settings for the Model Da
project . NEixtthvri chl iwd K | bring iMBpvea &i Rdow
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Pr ogoecclti cka venh ePr ojbewttt c&n Rautn t he -®MB twionnd coww. t h
The AhnéAMhal ysis project may al sa€Ebdysaved
clickiSmayet IPlewtteicit ] eAekpHowreaeawguvdst a fil ena
which the project SprtajiTrifgid efiiillle ke ns ébwee d ota
resharantal ysi s.

For the East sehsedovieS. d mahampnne sabhl PBli s pr oj ec
A file explorer window pwooljWha efaivwve tt me fprl e
set tWhniglsee. t he Anal ysi s Maede lutan DGipigi,d ndtshteu nn T o n
to a running stawiubkl abdi é&ihlegdu a8y tekibegs 4 e s
right tphaen eSCNEAO®E I n w(Fn d 68y e

File ~ Analysis - Data Viewer Expand Viewer Single Source Impact Analysis -~ Start Page

PM Annual PM Analysis | i ) O o

@ Choose Desired Output
~ @) Output Choices-Advanced
~ @) Data Input
-9 Species Fraction Options

' Log/Msg
—

&) PM2.5 Calculation Options Name Running Messages

(2 Maodel Data Options I Annual P Start SMAT-CE 0,29 run 2013/11/26 14:3
Set up model data for calculating RRF: D:\Progr

Model Data Options

Temporal adjustment at monitor Tip

Grid for Paint Forecast Grid far Spal
Running project...
Jx3 v| | 1xl Please vait!

L »
Back Hext

Clear ‘ | Save Project & Run ‘ ‘ Save Project | q T 3

Fi g6-8e AnnwadlnaR fusg at us
When Anmeir ad APaMl ysi s jtshzao mp Meiteleléd raut omat i ca
di splheh$&SMATEmaiwin nd(6wg 69.dhe Output Files sec
Data Viewer | efltodoipanpeuds evii diditehéhtih cscpda@ayDasired
Out ppin@ut put -BH o aolensndu a2l APaM ysi s wi ndows.
ThRBata Viewer provides opAinahystic diespll &y ta
bar chart Lhapheesdi0i pes how to | oad and ar
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SMACE Data Viewer.

Fi g69e Annual PM Analysis Data Vi ew
This concludes th@EcArmrpetanaPMsi e SMATescr
this section, details of the calcuiations
t he U.DSfat EMAdel i nGAtGuaii chamecna fodr Air Qual ity
PM,s and Regi oikE®A, H2a0 & LChHh dpsodr itrhe MATS User
Manual (Abt, 2014).
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