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Motivation

A What do we need?
emission for AQnodel

Chemicallyspeciatedemissionfluxesin model
grid (or pointg

A What do we havé

Annual totals of basic pollutanis different
spatial resolutiorand geometries

Activity datafor emissioncalculation

All (m)possible file formats, units, naming
conventions etc.
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Motivation

A Need for file preprocessinghemical speciatian
time & spacalisaggregation

A Only very few emission processors publically
available and widely used

14.03.2018

SMOKE, needof emissionpreprocessinguUsS
specificsomethingswere hardcodedand not
possibleto changeflexibly

after longtime experience with SMOKE we
decided to write our own emission processor
(EP)
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Demands omew EP

A Flexibleand configurabletool for emiss proc.
A Independent orspecificinput data

A Applicable in different scales (local / regional /
continental)

A Not limited toanygeographical coordinate systems
A Configurablechainsof emissiongprocessing
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Demands omew EP

A Easyimplementationof new modules

A Eay involvementof externalmodels(e.g MEGAN)
throughcommoninterface

A Outputsusablefor different typesof models/
application

A Allovingfor output alsoon irregulargridsand
generalpolygons

A Reporting and QA/Q(Geedto to keep as much info gmssiblg
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A

A

Demands omew EPc fun with dataJ

Different geometries:
Point
Areac regular gridirregular polygons
Line
Onlyimplicit geometryinstructions
X
Different naming conventions:
NOX = NOx = Nox_as NO2
PM2_ 5= PM25
X
Different units
sometimes differ even ithe same inventoryile
Different geographicalprojections
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FUME

A Technologiesised
PostgreSQLo.50r newer
PoStGIS2.20r newer

Pythonva.5or newer
+somePythonlibraries(seefume/doc/ QUICKSTART.txt)

A https://fume-dev.github.io/fumeGNU GPL v3.0
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https://fume-dev.github.io/fume

Confiquration files

Source/emission categories
A list of emission sources categories

s~ RTLTNS

"cat 1d" , "name" , "parent"”
|0 , 'default category",

:"’—__---~‘~\ .......
(2000000 _,}"SNRP 2 — NON-INDUSTRIAL COMBUSTION PLANTS" , 0

z;‘: ------- S
3002000000/"POL: SNAP 2 - NON-INDUSTRIAL COMBUSTION PLHNTS“&EDODODD ’)

A Every categorpas il Qa IlisétBoy speciation
and timedisaggregation

A Category definition is completely uparser
(standardcategriese.g. SNARanbe alsoused
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Confiquration files

Chemical speciatiosplitting inventory pollutants into model

speciesFUME accepts two ways of chemicgpeciation

i ——

SMOKE format (GSPRO fi

A direct splits for from
inventory pollutants to
modelspecies

A mole or mass based spl
factors

14.03.2018

1 4 GSPRO for gaseous pollutants

2 %

3 CBO5

4 # main pollutants - mapping to themselves
5 0,"s02","s02" 1, 64.064, 1

0, "NO"™ , "NO" ,1, 30.006,
0, "NO2", "NO2" ,1, 46.006,
0,"co"™ ,"co" ,1, 28.010,

9 0,"NH3", "NH3" ,1, 17.031,
10 0,"CHA4", "CHA" )1, 16.04 ,
11 0,"BZN","BENZENE",1, 78.11 ,
12 #

e

14 2020204, "NMBVOC", "PAR" , 0.120, 36.457, 0.046
15 2020204, "NMBVOC", "OLE" , 0.055, 36.457, 0.042
16 2020204, "NMBVOC", "XYL" , 0.013, 36.457, 0.039
17 2020204, "NMBVOC", "ETH" , 0.471, 36.457, 0.362
18 2020204, "NMBVOC", "ETOH", 0.288, 36.457, 0.364
19 2020204, "NMBVOC", "ETHA", 0.139, 36.457, 0.115
20 2020204, "NMBVOC", "UNR" , 0.037, 36.457, 0.015

# Passant (2002) - profile 125: Domestic wood combustion"
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Confiquration files

Chemical speciatiosplitting inventory pollutants into model
speciesFUME accepts two ways of chemicgpeciation

/\

SMOKE format (GSPRO file) Profiles of particular chemical compounds

A direct splits for from A accepts profiles of chemicabmpounds
inventory pollutants to A assignment of chemical compounds to chemic
modelspecies mechanism species must peovided

A mole or mass based split A format consistent with output files of Chemical
factors Speciation Database by Carter, 2Q1 Air waste

ManagAssog¢ 65 (10))

/

both ways can be combined together

11

14.03.2018 AO 2018 Barcelona Emission processor FUME



Confiquratiorfiles

Timeprofiling
ADefault:factorsfor month/ dayof week/ hour of day
AOptional explicit timefactorsfor eachtimestep

E‘J tv_series.csv Ed ‘ model_list.csv E inventory_species.csv E USER_GUIDE.rst
1 cat 1id , time loc , tv factor
2 3102020200, 2015-01-01 00:00:00, 0.75758
3 3102020200, 2015-01-01 01:00:00, 0.7177

4 3102020200, 2015-01-01 02:00:00, 0.7177

6 3102020200, 2015-12-31 21:00:00, 1.92906
/3102020200, 2015-12-31 22:00:00, 1.42893
5 3102020200, 2015-12-31 23:00:00, 0.60015

|_'.

APossibility to include special modute calculation otime
factorse.g basedon meteorology residential heating
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Emissionnputs

iInventory _input.txt ¢ input filesandtheir assignment to the
certain inventoryOptionto filter data on input todtb.

inventory name file name

CZ_7Z5J 2016
# TNO MACC-IIl v 1.1 emissions
TNO_3 TNO_MACC_3 vl 1 2011
TNO_3 TNO_MACC_3 vl 1 2011
# POLAND - Malopolska road transport

file_path
CzechRep/geom/zsj_2016.shp

file_info_path

CzechRep/geom/zsj_2016.info

TNO_MACC_3 vl _1I/TNO 3 vl 1 2011txt TNO_MACC 3 vl L/TNO 3 vl 1 201l.info
TNO_MACC_3 vl _UTNO 3 vl 1 2011t TNO_MACC_3 vl _L/TNO_ 3 vl 1 _2011.info

POL_MP_road POL_MP_road bochenski Poland/Malopolskalroads_bochenski.csv Poland/Malopolskafroads_bochenski.info
POL_MP_road POL_MP_road brzeski Poland/Malopolskafroads_brzeski.csv Poland/Malopolska/roads_brzeski.info
POL_MP_road POL_MP_road_dabrowski Poland/Malopolska/roads_dabrowski.csv Poland/Malopolska/roads_dabrowski.info
|
set name (opt.) filter (opt.)
TNO_MACC_3 vl 1 2011 REST_EUR ISO3I=CZE IS031=5VK,IS03!=POL
TNO MACC 3 vl 1 2011 SVK_ISNAP2  ISO3=5VK,SNAP!=2
POL MP road 1
POL_MP_road 2
POL_MP_road 3
|
14.03.2018 AO 2018 Barcelona Emission processor FUME

13




14.03.2018

Emission inputsg info files

csv with point sources

# type of file

file type = text
field delimiter e
text delimiter T
encoding = "utfy’

skip lines = 0

¥ source type
src type = P

SNAP
ID EMIT, ID SRC,

category
source id

# point source parameters

height = HGT , meter
diameter = DIAM, m
temperature = TEMP, degC
velocity = SPED, m/s

¥ geometry

crd east = x gauss

crd north = y gauss

EPSG = 28403

# number of lines before header to be skipped

ID OUTLET
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Emissionnputs

Categoriesmapping and different naming conventiohs
units solvedwithin inventory,

E inventory _name >fi|e_name

C7Z_75]) 2016
#TNO MACC-lll v 1.1 emissions
TNO_3 TNO_MACC_3 v1_1_2011
TNO_3 TNO_MACC_3 v1_1_2011
# POLAND - Malopolska road transport

POL_MP_road POL_MP_road _bochenski
POL_MP_road POL_MP_road brzeski
POL_MP_road POL_MP_road_dabrowski

file_path
CzechRep/geom/zs|_2016.shp

file_info_path
CzechRep/geom/zs|_2016.info

TNO_MACC_3 vl _UTNO_3 vl 1 2011 TNO_MACC_3 vl _L/TNO_3_vl_1_2011.info
TNO_MACC_3 vl _UTNO_3 vl 1 2011 TNO_MACC_3 vl _L/TNO_3_vl_1_2011.info

Poland/Malopolskafroads_bochenski.csv
Poland/Malopolskalroads_brzeski.csv

Poland/Malopolska/roads_dabrowski.csv

Poland/Malopolska/roads_bochenski.info
Poland/Malopolska/roads_brzeski.info

Poland/Malopolska/roads_dabrowski.info

14.03.2018
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Emissionnputs

Categoriesmapping and different naming conventiohs
units solvedwithin inventory,

category snventory _name.csv

orig id,cat id

1 , 1000000 - :

5 2000000 speues_mventory_name.Csv

.- inv specle name, ep specle name, 1nv unit

71 , 1000000 |INOX as NO2 , NOX , t/year

12 , 1000000 CO , CO , L/year

73 , 1000000 S02 , S02 , t/year
C6HGE , BENZENE , L/year
benzo a pyrene , BAP , g/year
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Emissionnputs

calculate pollutants.csv

"category", "expression"
3007000000, "NO=0.652*NOX-0.652*N02, NMBVOC=VOC-BZN-CH4"

2002000000, "BZN=0.00044*NMVOC, NMBVOC=NMVOC-BZN"

Meteorology Inputs

Currentlyoption to use WRIer ALADIN meteorologanbe
easily extended to others (MCIP formRegCMetc.)
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Processin@f data

Userconfigurabletransformationchainswith reasonabladefault
Exampldransformations

A Filtering

A Masking

A Gridding

A Increasédecreaseof emissionby factor

A X

A Speciation
A Timedisaggregation

A Calculatiorof externalmodels(currently MEGAN for biogenic
emiss NH3agrg NH3 emission from agriculture)
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(g
Processin@f outputs

Outputsare donethroughthe providerrecieverbus
A Parallelprocessingf different outputs

A Easilyconfigurable
A Easyadditionof new output module

Currentlyoutputs for CAMx CMAQand graphicaplotter

PEC /\/ Total emissions of ETOH

PEC (g/time)
< : : [ >
0,0 1400,0 2800,0 4200,0 5600,0 7000,0
Data Min = 0,0, Max = 33685,4

0.00 001 002 003 0.04 005 0.06 007 0.08
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Computational efficiency

Import of data to the database

A 4 mil sourceg450000point, 150000line, 3400000 area;43 mil
combinations of sourceategoryspecies)

A 80 min(done once)

Calculation for domain covering Czech Rep. and Slogakia

¢ 182x 101 cellgca 900 000 sources in domain)

A case preparation, intersecting and other spatial operations
33 min(done once if grid or other case parameters do not change)

files, 27 species)

A
A Calculation 25 hoursf emissions foCAMx(point and area
A 44 min (time disaggregatiomost demanding)
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Currentstatusof FUME

A Being used in several project$HE IPMalopolska
Urbi Pragenst 0

Stillunderdevelopment

p SR

Feedback and contribution from modelling
community welcome

A We are ready to provide advice for new FUME users
A Improve documentation

A Improvededicatedweb pagewww.fume-ep.org
whichwill containalsosample data
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Outlook & future plans

A Improve efficiency datahandling/ parallelization
A Additional possibilities to process emissions

A Userfriendly usage/reporting/logging

A World-wide user community X
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Thank you!
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