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Introduction

In a project focused on validating the CAMSArealysis and Forecast products, there was a need
for efficient calculation of a large number of indicators, as defined in Fairmode publications ([1],
[2], [3]). Although the wetknown DeltaTool [1] providescgensive features for analyzing Air
Quality model results, its batch mode is not well developed.

Delta.Tool.Light emphasizes the calculation and visualization of indicators inmadg!, multi
species, multdomain, and multperiod studies, considerirdjfferent approachesto parameters
related to observational uncertainties (referred to in DeltaTool as G élsteria). In additionto
the graphical representation dfiese indicators, several supporting graphical options are
implemented.

Delta.Tool.lght has a general setup, and specific applications are defined in an external file called
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Startup files (i.e., data regarding the monitoring stations) are idehticthose used in DeltaTool

[1].
The followingModel Performance Indicators (in shoiridicatorg are implemented in DTL:

- MQI_HD, MQI_YR, MQI_FC (only in Forecast mode): Model Quality Indices

- TN(Bias), TN{R), TN(StdevI'emporalobservationaluncertainty) normalized BiagModelg
Obs) 1-R(i.e. 1 minus Grrelation), Stde\i.e. Standard Bviation),

- T(WS), T(W-We), T(DN),For (T) Traffic stationgmporalrelated normalize differences
between Winter(W) bias and Summe(S)bias, same for WeekDayd/k)andWeekEndDays
(We), and DayimeHourgD)and NighTimeHourgN),

-  B(WS), B(W-We), B(BN):same as before for (B) Background stations,

- I(W:S), I(Vk-We). I(D-N): same as before for (1) Industrial stations,

- SN(ZR), SN(Stdevipatiabbservatioraluncertainty normalized-R,andStdey

- UT-UB: Spatial gradients of UrbanTraffic and UrbanBackground stations,

- UBRB Spatial gradients of UrbanBackground and RuralBackground stations.

Thegraphics have the followindefault orderingof the indicators

MQI_HD, MQI_YR, (MQI_FC), TN(Bias), TN(1-R), TN(Stdev), T(W-S), T(Wk-We), T(D-N), B(W-S), B(Wk-We), B(D-N),
I(W-S), I{Wk-We), I(D-N), SN(1-R), SN(Stdev), UT-UB, UB-RB

For definitions of the Indicators we refer tbe Annexl of this manual.

Download, Installation, Lawnch

0) Windows environment needed on your pc.
1) Log in on the JRC box:
https://jrcbox.jrc.ec.europa.eu/index.php/s/gAt8 FqwJvxC1vSD
with password: FairmodeCT9!
2)YD2 U2 F2fRSNIW5Stdlr¢22f [ AIKG o05¢[ 0
3) Goto folder DLT Package
4a) Downlaadthe contents of theDTL Package into docalfolder whichwill serveasthe
DTL home directory
4b) The package contains all 9 CAM&malysis model results (total 4.5 Gb) in folder
ADTLinputmodeling CAMS2021
If you want to reduce the download size, 2 or 3 models are sufficient to explore all the
features of the ©ol.
Ensure the DTL home directory contains the following subdirectories: DTLinput, DTLoutput,
and IDL88, as well as the following fildsltatoollight.sav, DTLTool.exe, DTLTool.ini, and
splash_DTLTool.bmp.
For convenience, you may create a shortcut to the executable DTLTool.exe on the desktop.



https://jrcbox.jrc.ec.europa.eu/index.php/s/qAt8FqwJvxC1vSD

5) Double click on the executable (its shorcut)to launch theToolandOf A O

The following DTL openings window will appear.

the IDL virtual machine.

SPECIES MODELS DOMAINS PERIODS GOAL/CRIT INCLSTATS ASSESS/FORECAST INDICATORS)

ASSESSMENT

SPECIES= NO2 [Recalc: HR]
UNITS= ug/m3

MODELS= AENSa

DOMAINS= ES

INCLSTATS= UTUIUBRTRIRB ST SI SB

GOALS_C= CEN
YEAR= 2021
PERIODS= YEAR USERHRS

USERHRS (*Return)

COMMENTS:

EXECUTE DELTA.TOOL.LIGHT

GRAPHICS
RADAR PLOT
) TARGETPLOT
) TEMPORAL-SPATIAL.REPORT

DYNAMIC.EVALUATION.REPORT

SCATTER PLOT
() TAYLOR

SCATTER.DYNAMIC.EVALUATION (Year)

)BARPLOT

© TIMESERIES

()NoOBS © MODs <-> OBS

SHOW TIME SERIES SHOW SAVED GRAPHICS 1-by-1

SHOW GRAPHIC - USER INPUT: Models;Specs

AENSa;NO2;ES;YEAR

Left part of the DTlopeningswindow.

Input

T

@O& g Ua 1d28]

Input to Delta.Tool.LigHDTL) consists of three folders, which are identical to those used in

DeltaTool, and a text file with applicatiepecific information.

Startup

This folder contains the startup.ini file or files, similathioseused in the DeltaTool.

Remark 1: Thérstf A y S a[MONITORIRGEMare not used
Remark 2For each station line, only the following information is utilized:

StationCode, Altitude, Longitude, Latitude, GMT, Station Type, Area Type, NUTS

code, and the list of observational species.

Acepted Station Typeg&iraffic, Industrial, Backgrour{first 3 letters are used)

Accepted Area TypeBrban, Rural, SubUrbdfirst 3 letters are used)

Example:

Milano;M1;M2;122,9.1445.478GMT+1LOMbackgroungurban;I TC4(NOZO3*PM25;



T

T

Modelling
This folder containgsubfolderswithy 2 RSt T A YeGrdModF¢ LiaBILdSORF Q> & A YA
modelcdf filesin the DeltaTool.

Monitoring
This folder containgsubfoldeswith)theY 2 Y A (1 2 NA Yy OBE AIMBOR FQ X 84 JSY ME |

monitoringcdffile inthe DeltaTod.

GENERA®hput.dat
This fle contains all the applicatiespecific information:

SPECS= NO2,ug/m3; 03,ug/m3; PM25,ug/m3; PM10,ug/m3

; Next line: 0=HR; 1= DailyMax(NO2), HR8Max(03), Mean(PM)
RECALC= 0,1,1,1

; 75% rule for hourly data availability

RULE75= 75

dIROBS= DTLinput\monitoring\CAMS202 1FCY,

dIRMOD= DTLinput\modeling\CAMS2021Y,

dIRSTART= DTLinput\startup',

; Next lines: if 1 line then omit 'Start1=", 1 2 3 4 for species-dependent startup files
startl= startup_CAMS2021NO203Nuts3AllvalSet13.ini

start2= startup_CAMS2021NO203Nuts3AllvalSet13.ini

start3= startup_CAMS202 IPMNuts3AllvalSet13.ini

startd= startup_CAMS202 IPMNuts3AllvalSet13.ini

dIROUTP= DTLoutput,

; Next lines: CNTRS in droplists, NUTS format; ALL= all available stationsin startup
CNTRS=  ES,FR,IDF,PARIS,DE,POV,PL, DK,NL

CNTRSNUTS= ES,FR,FR1,FR101,DE,ITC+TH,PL, DK,NL

; next line gives default indicators order. Can be changed - always contains all numbers from 1 to 19
INDORDER=DEFAULT

:INDORDER= 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19

YEAR= 2021

INITMODEL= AENSa

INITSPEC= NO2

INITCNTR= ES

INITPERD= YEAR

INITGC= CEN

ACROBAT= C:\Program Files\Adobe\Acrobat DC\Acrobat\acrobat.exe
; Next line defines user periods. If none then put NONE or delete line
USER_PERIODS=JAN+DEC, JUN+JUL+AUG

; Next line to change the color table: 0O=DeltaToolLight, 1=DeltaTool
COLORTAB= 0

with:

SPECS: List of species with units and Limit Values.

RECALC: Model and Monitorishgta havehourly frequency. This line indicatefether or
not a recalculation ito DailyMax, hr®ailyMax, orDailyMeanis required
0= Hourly, 1= DailyMax (NO2), HR8Max (0O3), Mean. (PM)

dirOBS, dirMOD, dirSTARdcation of folders for Olesvations Models, and StartupThese
IiQes contain the location retaveto the DTL home directory.
EEl YL SY \thdd@lifgCAMSPzi

Start*: location of startup files whictmaybe spegiespecific(NOZ, 03, PM2.5, PM1LO
If only1 line(common to all speciesd usedi K Sy 2 Y A d, 2B{4ifdr dp&cied Q ¢
dependent sartup files.



dirOUTPUT: location of Output fileelative to the DTL home directorfgr data and
graphics. This folder contains subfolders for graplocaput (Radas, Targes, TSsumms,
DynEvalsScattes, TaylorsScatDynEvalBars, TimeSeriel

CNTRAS.ist of Countries/Regiorfaser)names

CNTRSNUTS: List of NUTS codes corresponding to. BN odes up to level 3
depending on what is available in the startup fd& R utility progam vor the conversion of
Longitute, Latitude values to NUE&de isreproduced in Annex 3.

INDORDER: Ordering of the 19 Indicators. For default order see Introduction. User specific
ordering can be defined here.

YEARTheannual year

INIT*: Initial settingfor model,species, domain, period,@n the DTlopening window
INITGC refers to the folang uncertainty parameters: Fanode(FM), CEN, andAQD.

'/ wh.!¢Y [Ay]l G2 GKS ! ONRBol G NBIFIRSNI 2N O2y
DTLinputirectory.

USER_PERIODSe standard time periodsvailable in the tochre: Year, Summer (JJA),
Winter (DJF), and the 12 individual months. Specificdséned periods can be added as
the sum of individual months.

ExamplaY WREBH HX QWW! [ b! ! DQ®

COLORTAB: 0 for the default anltable, 1 for theDeltaTool colar table

Drop lists and left panel of window

| SPECIES MODELS DOMAINS PERIODS GOAL/CRIT  INCLSTATS ~ ASSESS/FORECAST INDICATORS ACTION/INFO

The drop lists at the top of the DTL window allow you to select which cases to run:

T
T

SPECIES: List of species is taken from EiERAQput.dat file.
MODELSA listis generated based avhat is available in the modeling folder (dirMOD)
DOMAINSCountries/Regions are takdérom the GENERALinput.dat file.

PERIODShis includes the default periods (Year, Summer, Winter, 12 months) as well as user
defined periods from the GENERALinputfiet

¢KS odzit2y W' {9wlw{Q Oly 06S dzaSR (G2 RSFTAYS |
USERHR8.KS FT2NXI G AA&aT LYWl FI2ff { RBEBWRE o082 StyRe KR did
For example: 2009 3000.

GOAL/CRIT: 3 types of parameters for the observational uncertainty are available: Fairmode
(FM), CEN, and AAQD. For details, see Annex 2.



T

1 ACTIONNFO®Provides useful editing and deletion options.

There arghreetypes of Persistence models:

P1 is tle mean value of Dayl -2,-3 4.

P2 is the mostrecent hourly value at Day-2, -3, -4.
P3 is the value at the same hour on Day-2, -3, -4.
In the Target plothormalization is with respect to the Persistence model (see [4]).

INCLSTATHShis list provides options to include/exclude specific types of stations

ASSESS/FORECA®e®:default node is Assessment. In Forecast mode, the Persistence model
can be selected here, and the indicator MQI_FC is calalibatd appears in the Radar plot

INDICATORA:list of Indicatorghat can be included acexcluded from thevisualization

P

03 ug/m3 120.
PM25 ug/m3 25.
PM10 ug/m3 50.

SPECIES ) MODELS DOMAINS
02 ug/m3 200,

—

INCLSTATS) GO
v Uur
v ul

SO EGEL G S LS
b
@™

(

I AcTions/INFo )
NUAL

BETA_SLIDER Toggle

Edit GENERALinput.txt

Edit STARTUP File

NUTS Codes from STARTUP
STATION-SPECIES from STARTUP

Delete OUTPUT* dat files in folder DTLoutput
Clean Graphics TIF folders

CONTACT

EXIT

A —
@_A@ peR(| MODELS ) DOM ..W@ e
v ES v AENSa 1 R HD
FR CHla SUMMER L by
DE DEHMa WINTER1(JF) y :‘38:9
POV EMPa JAN v IN(1-R)
pL FMla FEB v TN(Stdev)
- — GEMAQa MAR v TW-S)
w ASSE KNMa e v T(Wk-We)
AAQD MFMa ey v T(D-N)
v B(W-S)
M RiUa JUN v BWWe)
v CEN ALL JuL v BON)
CLEAN AUG v W)
SEP v I(Wk-We)
oct v I(D-N)
v SN(1-R)
ROy v SN(Stdev)
DEC v UT-UB
USERHRS AR
JAN+DEC
JUN+JUL+AUG

The selections made in the drop lists are summarized in the left panel. For example:

ASSESSMENT

SPECIES=
UNITS=
MODELS=
DOMAINS=
INCLSTATS=
GOALS_C=
YEAR=
PERIODS=

USERHRS
COMMENTS:

EXECUTE

NO2 [Recalc: HR]
ug/m3

AENSa

ES
UTUIUB RTRIRB ST SI SB
CEN

2021

YEAR USERHRS

(¥*Return)

DELTA.TOOL.LIGHT




Execute DTL

¢ K BXEQUTBELTA.TOOL.LIGHT 6 daming d& gode angroduces the followingataoutput

FAESa Ay GKS W5¢[2dziLddzi Q F2f RSNY

T OUTPUT_INDICATORS90p:
All indicators (90p)

Example:

Thu Aug 01 15:45:11 2024

ASSESSMENT

MODELS= AENSa CHIa

SPECS= NO2 03

PERIODS= YEAR SUMMER

DOMAINS= ES FR

PERIODS= YEAR SUMMER

GOALS/CRIT= M CEN

StatAREA= Urban|Rural

StatTYPE= Traffic|Industrial|Background
INCLUDES STATS= UT UI UB RT RI RB ST SI SB

SBEC=NO2 PERIOD=YEAR GC=FM
MQI HD MQI YR TN(Bias) TN(1-R) TIN(Stdev) T(Wk-We) T(D-N) B(Wk-We) B(D-N) I(Wk-We) I(D-N) SN(1-R)

ES
AENSa 0.7793 1.3163 0.5381 0.1766 0.4589 0.6592 0.8413 0.3815 0.4346 0.4013 0.5447 0.3464
CHIa 0.6782 0.9613 0.4044 0.2232 0.3600 0.5135 0.7405 0.3076 0.3838 0.2996 0.5208 0.2596
FR
RENSa 0.9782 1.8558 0.7504 0.1955 0.4640 0.6122 1.5167 0.2743 0.4516 0.2557 0.3035 0.4392
CHIa 0.8363 1.4795 0.6040 0.2090 0.3810 0.5106 1.3873 0.1959 0.4215 0.1660 0.2694 0.2942

SPEC=03 PERICD=YEAR GC=FM
MQI HD  MQI YR  TN(Bias) TN(1-R) TN(Stdev) T(Wk-We) B(Wk-We) I(Wk-We) SN(1-R) SN(Stdev) UT-UB UB-RB

ES
AENSa 0.4015 0.5580 0.2915 0.0747 0.1791 0.1910 0.0991 0.0948 0.0749 0.1837 0.4516 0.4436
CHIa 0.3801 0.4913 0.2606 0.0830 0.1364 0.1717 0.1179 0.1091 0.0679 0.1649 0.4591 0.4835
FR
RENSa 0.2416 0.2770 0.1473 0.0351 0.1043 0.0380 0.0560 0.0391 0.0306 0.0581 - 0.5077
CHIa 0.2569 0.2631 0.1386 0.0428 0.0819 0.0534 0.0673 0.0636 0.0323 0.0748 - 0.4795

SPEC=NO2 PERIOD=SUMMER GC=EM
MOI HD MQI YR  TN(Bias) TN(1-R) TN(Stdev) T(Wk-We) T(D-N)  B(Wk-We) B(D-N)  I(Wk-We) I{D-N)  SN(1-R)

ES

AENSa 0.7269 1.2010 0.4957 0.1224 0.4155 0.6724 0.8863 0.2746 0.5426 0.3633 0.6487 0.2794
CHIa 0.6207 0.8185 0.3389 0.1730 0.3441 0.5313 0.9008 0.24%0 0.6160 0.3244 0.6719 0.1862
FR

AENSa 0.9915 1.9887 0.8140 0.1387 0.4709 0.6564 1.5948 0.2167 0.3971 0.2006 0.3882 0.3828
CHIa 0.8804 1.6443 0.6803 0.1596 0.4332 0.5881 1.4801 0.1761 0.4020 0.1352 0.5011 0.2488
etc ..

SN(Stdev) UT-UB

0.2320
0.3323

0.5744
0.7118

1.2620
1.3275

1.6908
1.7639

SN (Stdev) UT-UB

0.1970
0.3297

0.7782
0.8772

1.2940
1.3111

2.0033
2.0337

UB-RB

1.0841
1.2158

1.4326
1.2839

UB-RB

0.6793
0.8232

1.0711
1.0163

1 OUTPUT_INDICATORSXSTATION

All indicators per station

(StatNameArea/Type, Model mean norm., Obs mean norm., TN(BIASR)INTIN(STDEV),
Mod-Obs Summer norm., Me®bs Winter norm., ModDbs WeekD norm., Me@®bs WeekD
norm., ModObs WeekEnd norm., Me@bs WeekEnd norm., Me@bs DayHours norm., Med

ObsNightHoursnorm., DynEval(\AS), DynEval(VWW/e), DynEval{), statUB, U-UB norm.,

StatRB, UERRB norm.)

Example:




Thu Aug 29 21:58:55 2024

ASSESSMENT

MODELS=  AENSa

SPECS=  NOZ

DOMAINS=  ES.

FERICOS= YEAR

GOALSCRIT=  CEN

StatAREA= Urban|Rural

StatTYPE= Traffic| Industrial |Backgreund

INCLUDED STATS= UT Ul UB RT RI RB ST SI B

DOMAIN=ES MODELSAENSa SPECSMOZ PERIOD=YEAR GO=CEN

StatNams Area/Type MM M TN(BIAS) TH{l-R} TM(STDEV) MS-05 HL-OWE  MWE-OWE  MD-OD DE(W-S) DE(Wk-We) DE(D-N] StatUB  UT-UR StatRB  UB-RE |
ESO016R  RB 03142 02265 0,030 00022 0.0393 -0.004 00897 0.0755 0,03 0,214 0,014 -0.091

ES0041A T 1.4153 3.0443 -0.472 0.0678 -0.276 -1.393 -1.77 -1.257 -2.082 -0.298 -0.520 -0.903 ES212TA  -1.149

ESO094A  RI 0.4077 0.1848 0.0T80 0.0077 0.0200 0.1111 0.2408 0.1786 0.2063 0.2344 0.0622 -0.032

ESO110A T 1.5530 2.3008 -0.29 0.0886 -0.234 -0.560 -0,900 -0.360 -0.7e8 -0.072 -0.539 -0.081 ES212TA  -0.268

ESOL18A  WT 2,5576  3.61B5 01072 -0.070 -1.303 -L1TE -0 LAl 0.8009  -0.403  -0.757  ESL9AGA  -1.331

ESO1Z0A  WT 2.36886 33923 0.0946 -0.240 -1.047 -1.139  -0.665  -1.5% 00470  -0.473  -1.035  ES193GR 1274

ESO125A  UB 2.5086 3.6432 0.0550 =0.258 -0.949 =1.207 =0.954 =0.968 =0.386 =0.252 0.3316 ES1806A  -1.272
ES0201A  SI 0.3913 04654 0.0096 -0.045 -0.073 -0.080  -0.0%8  -0.11% -0.016  -0.021 -0.082

ESO339A 51 U5 0.4ED2 0.0145 -0.114 -0.051 -0.187  -0.101 0210 -0,157  -0.085  -0.084

ES0556A  SI Z.0086 1.0037 0.1778 0,057 1.061% 1.0294 0. 0244 0.8553 0.1342 0.1050 -0.278

ESOS5TA  RI 1.9601 0. 7760 0.1951 0.0905 1.1497 1.224 1.0860 0.9249 o.0274 0.13714 =0.514

ESO584A ST 2,2195 3.0568 0.0939 -0.11% -0.959 -1.003 -0.421 -1.084 0.2950 -0.581 -0.450

ESOS87A 51 1.2900  0.BEED 0.0626 -0.015 0.2676 04217 03500 0,130 03646  0.0717  -0.53%

ESO588A  SI 1.3616 1.6474 0.0663 -0.261 -0.251 =0, 345 -0.061 -0.341 0.0368 -0.264 =0.150

ESO624A ST 0.5859 0.7968 0.0311 =0.015 =0.271 =0.191 =0.260 =0.245 0.2287 0.0694 =0.068

ESO629A VI 1.509% 1.4067 0.0984 -0.10% 0.0511 0.0803 0.1597 -0.0%9 0.1214 -0.079 -0.401

EsO633A Wi 1.8532 23396 0.1826 -0.282 -0.386 -0.533  -0.30  -0.616 04131 -0.162  -0.258

ESO634A  SI 1.5649 1.2291 0.1081 =0.066 0.3353 0.3367 0.3336 0.1616 0.1115 0.0031 =0.305

ESO651A ST 0.8516 1.4641 0.061% =0.213 =0.547 =0. 669 =0.467 =0.730 =0.141 =0.202 =0.236

ESO6928  UB 2.5478 2.4562 0.070% -0.148 0.2581 0.0644 0.1592 -0.018 0.2007 -0.185 =009 =0.219 ES20348  0.3138
Bs07i2a  s1 1.6434  1.2526 0,117 {081 0.2767 0.3920 03873 01855 05327 0.1629 0.004T  -0.407

ESOTTTA RI 0. 4966 1.0515 0.0221 =0.09 -0.627 =0.561 =0.531 =0.457 -0. 646 0.2740 =0.02% 0.1852

ESO787A ST 0.6292 0.9601 0.0314 =0.118 =0.361 =0.3587 =0.261 =0.404 =0.287 0.1274 =0.09% =0.146

ESO805A WL 1.3146 2.2207 0.0416 -0.243 -0.583 -0.958 =0.560 =0.791 -0.901 -0.386 -0.397 0.1101

Bs0817a vt 1.4284  2.5048 0. 0545 0264 -0.8%6 -1.220 -0.731 -1.316 -0.847 0,281 -0.48% -0.468 Esiddda 1232

OUTPUT_STATISTICSXSTATION

Statistics per station
(StatName, Altitude, Lon, Lat, GMT, Area/Type, MQI_H, MQI_Y, mean Model, mean Obs, stdev
M, stdevO, Bias MO, CRMSE, RMSER INormalized Bias, Symmetrical Normalized RMSE)

Example:

Thu Rug 01 15:43:24 2024

ASSESSMENT

MODELS= RENSa CHIa

SPECS= NO2 03

DOMAINS= ES PR

EERIODS= YERR SUMMER

GOALS/CRIT= M CEN

StatARER= Urban|Rural

statTYPE= Traffic|Industrial|Background

INCLUDED STATS= UT UI UB RT RI RB ST SI SB

DOMAIN=ES MODEL=AENSa SPEC=NO2 PERIOD=YEAR GC=FM

StatName A1t  Lon Lat GMT TA  MIE MOT_ Y MEANM MEANO STDEVM  STDEVO RMSE 1R NBIAS SNRMSE
ES0016R 506 -7.70472  42.6347 0 EB 0.0802 0.0930 2.7987 2.0360 2.0270 1.0278 1.7350 0.3432 0.5386 0.6526
ES0041a 32 -2.94565 43.2588 0 ur 0.8016 1.5243 13.400 28.822 6.9771 15.998 15.784 0.3233 0.5537 0.9207
ES0084a 478 -7.98860  43.4054 0 BRI 0.1578 0.2422 3.6312 1.6464 2.0966 1.585% 3.0355 0.7540 1.3965 1.1643
ESO0110a 4.0 -2.97724  43.3027 0 ur 0.5221 0.7420 14.308 21.195 7.7506 14.784 11.865 0.1916 0.3835 0.5963
ESO118a 672 -3.68222  40.4217 0 ur 0.5825 0.9434 24.894 35.220 18.770 21.302 15.883 0.1741 0.3558 0.4572
ES0120a 708 -3.67722  40.4517 0 ur 0.6241 0.9108 22.982 32.636 17.388 26.110 17.150 0.137s5 0.3653 0.5076
ES0125a 593 -3.70500  40.3469 0 uB 0.5989 1.0086 24.450 35.507 19.411 29.285 17.328 0.0708 0.3316 0.4637
ES0201a 362 -7.84780  43.4539 0 ST 0.1471 0.0803 3.4891 4.1505 2.1346 3.2998 2.8497 0.4491 0.4163 0.6650
ES0339a 60 -7.50778  43.6863 0 ST 0.2318 0.1761 2.8319 4.2821 2.1458 5.0808 4.5100 0.4414 0.5695 1.0567
ES0556a 8.0 -5.37697  36.1794 0 ST 0.7172 1.0663 17.945 8.9941 10.720 9.1815 14.436 0.6397 1.2383 1.0289
ES0557a 15 -5.38081  36.1862 0 RI 0.7994 1.2735 17.520 6.9362 10.6€89 8.3121 15.880 0.7570 1.8200 1.3274
ES0584a 34 2.18830 41.4820 0 ST 0.5396 0.7828 21.025 28.958 11.4866 15.211 13.27¢ 0.2847 0.3389 0.4901
ES0S8TA 30 -3.11272  43.3207 0 ST 0.3780  0.4308  11.544  7.9471  6.0665  6.4831 7.4846  0.5455  0.7438  0.7148
ES058BA 136  -3.07414 43.3205 0 ST 0.4982  0.2753  12.516  14.924  6.5947  14.028 10.703  0.2892  0.4785  0.6735
ES06242 50 -2.03813  36.8475 0 ST 0.2533  0.2267  5.2380  7.1242  3.5421  3.9362 4.9591  0.7488  0.5114  0.7762
ES06292 30 -5.48893  36.1856 O UL 0.4416  0.1082  13.614  12.683  9.1915  12.227 9.2353  0.3346  0.4784  0.5871
ES06333 1.0  -5.43277 36.1747 0 UL 0.7036  0.4815  17.095  21.582  10.460  19.253 16.556  0.4387  0.4785  0.7541
ES06342 32 -5.43027 36.2120 0 ST 0.4671  0.3553  14.068  11.049  8.908¢  10.704 9.5856  0.4171  0.5837  0.6598
ES06S1A 60 -0.913300 37.6033 0 SI  0.5084 0.6406  7.6870  13.215  4.9605  10.B36 10.582  0.4364  0.4931  0.9215
ES06S22 29 2.11487  41.3705 0 UB  0.4035  0.0889  23.591  22.742  11.850  16.361 9.3975  0.173¢  0.3016  0.3560
ESOT122 45 -5.48083 36.175¢ 0 ST 0.4965  0.4129  14.779  11.265  $.8166  12.054 10.282  0.3734  0.6432  0.6628
ESOTTTA 270 -B.49640 43.0935 0 BRI 0.3433  0.5850  4.4716  9.4285  2.9131  5.5070 6.8248  0.4762  0.5518  0.9598
ES0787A 13 -6.50453 37.1803 O ST 0.3177  0.3537  5.6356  B.5991  3.2947  6.3554 6.3060  0.5162  0.4517  0.8238
ES08052 125  -2.88370 43.2411 O UL  0.5443  0.8447  12.634  20.411  6.5312  13.759 12.217  0.2033  0.4244  0.6730
ESO0817a 239 -5.85%62  37.3843 0 uT 0.6313 1.0553 13.218 23.230 §.0521 17.280 14.862 0.1686 0.4604 0.7107
ES0822a 66 -6.93807  37.27%6 0 ur 0.6789 0.8247 4.9230 11.975 3.0554 13.842 14.285 0.4451 0.6683 1.5751
ES0823a 1.0 -6.96414  37.1857 0 ur 0.3571 0.5468 4.7857 5.38535 2.9081 6.4720 7.118% 0.4468 0.5420 0.9570
ES0824a 218 -5.70570  43.3069 0 ST 0.3335 0.2343 9.1511 11.144 5.3361 8.6708 6.7757 0.3331 0.3512 0.5878
etc

OUTPUT_STATISTICSmeans:

Statistics mean values over stations
(mean values over Stations: MQI_H, MQI_Y, Model, Obs, STDEV Model, STDEV Obs,
BIAS (MO), CRMSRMSE, -R, NBIAS, SNRMSE)



Example:

Thu Aug 01 15:43:24 2024

ASSESSMENT

MODELS= AENSa CHIa

SPECS= NO2 03

DOMRINS= ES FR

PERIODS= YEAR SUMMER

GOALS/CRIT= FM CEN

StatAREA= Urban|Rural

StatTYPE= Traffic|Industrial|Background

INCLUDED STATS= Ur UI UB RT RI RB ST SI SB
DOMAIN=ES SPEC=NO2 PERIOD=YEAR GOALSC=FM

MQT H MQI ¥ MEARNM MEANO STDEVM STDEVO BIAS CRMSE RMSE 1-R NBIAS SNRMSE
AENSa 0.4910 0.6277 9.1906 13.996 5.9574 11.301 4.8063 8.7913 10.777 0.4078 0.5722 0.9316
CHIa 0.4736 0.4805 13.910 13.996 7.8954 11.301 0.0863 8.8942 10.261 0.4207 0.7757 0.7520
DOMAIN=FR SPEC=NO2 PERIOD=YEAR GOALSC=FM

MQI H MQI Y MEANM MEANO STDEVM STDEVO BIAS CRMSE RMSE 1-R NBIAS SNRMSE
AENSa 0.5450 0.8285 10.706 18.427 6.9716 12.570 7.7206 9.3725 12.835 0.3265 0.5008 0.8338
CHIa 0.4873 0.6545 14.286 18.427 B8.3260 12.570 4.1406 8.8768 11.447 0.2837 0.5230 0.6359
DOMARIN=ES SPEC=03 PERIOD=YEAR GOALSC=FM

MQI H MQI ¥ MEANM MEANO STDEVM STDEVO BIAS CRMSE RMSE 1-R NBIAS SNRMSE
AENSa 0.2762 0.2595 77.246 75.949 15.675 19.078 -1.297 8.5058 10.544 0.1142 0.1150 0.1372
CEIa 0.2716 0.2411 75.871 75.949 16.673 19.078 0.0773 8.5812 10.381 0.1223 0.1114 0.1358
DOMAIN=FR SPEC=03 PERIOD=YEAR GOALSC=FM

MQT H MOI Y MEANM MEANO STDEVM STDEVO BIAS CRMSE RMSE 1-R NBIAS SNRMSE
AENSa 0.1824 0.1413 71.230 70.063 20.239 21.982 -1.167 5.9824 6.8926 0.0400 0.0761 0.0940
CEIa 0.1943 0.1379 70.198 70.063 21.158 21.982 -0.134 6.4924 7.3428 0.0465 0.0793 0.1005
DOMRIN=ES SPEC=NO2 PERIOD=SUMMER GOALSC=FM

MQI H MQI Y MEANM MEANO STDEVM STDEVO BIAS CRMSE RMSE 1-R NBIAS SNRMSE
AENSa 0.4136 0.5421 6.8399 10.913 3.8263 8.2300 4.0732 6.9478 B.7246 0.4962 0.5762 1.0055
CHIa 0.3994 0.4114 10.786 10.913 5.0085 8.2300 0.1270 7.1411 B8.3650 0.5221 0.7556 0.7746
DOMAIN=FR SPEC=NO2 PERIOD=SUMMER GOALSC=FM

MQI H MQI ¥ MEANM MEANO STDEVM STDEVO BIAS CRMSE RMSE 1-R NBIAS SNRMSE
AENSa 0.4838 0.7882 6.8814 14.054 3.4381 8.5933 7.1728 7.5146 11.074 0.5216 0.5655 1.0297
CEIa 0.4506 0.6738 9.9715 14.054 4.1935 8.5933 4.0827 7.3783 10.277 0.4670 0.6471 0.7957
etc .

Graphics

For theselections made in the drdpsts, the following graphicsanbe generated:

Radar plots

Target plos

TemporalSpatial Reports
DynamicEvaluation Reports
Scatter plots

Taylor plots
ScatterDynamic.Evaluation plots

Barplots

== =2 =4 4 A4 -4 -5 -5 -2

Time Series

There are two ways to produce the graphic

- SHOW SINGLE GRAPHBZ&phics can be generated for a single species, a single model, a
single domain, a single period, and a single G&C at a time based sal&#ttions made in the
droplists. These graphics will be saved in the DTLoutput subfolders.
The producednd saed graphics can be visualized one by de& A y 3
GRAPHICSHy-M Q o6 dzi G2y @
SHOW MULTIPLE GRAPHBE&hics with multiple inpytarameters (species, models,
domains, periods, G&C) can be generated using a line command in the editable field located at
the bottom of the lefthand panel:

0KS Ww{lh2z {!



MODs; SPECs; CNTRs; PERDs [;GCs]

Generating Graphics with Uncertainty Parameté&ia: graphics dependent on uncertainty
parameters (Radar, Target, Temporal_Spatial Report, Dynamic_Evaluation Report, and
{OFGOSNDSE AYRAOIG2NAE Ydzad FANBROGO 0SS OF f Odzf I (¢
The line command mawncludemultiple Models, Species, DomaifPeriods, or Uncertainty
Parameters, howevecombining multiple values for different parameters simultansiyus

not allowed

Examples ovalidcommands:

Mod1,Mod2; NO2; ES; Year; CEN

Mod1; NO2,03,PM10; FR; May; FM

Mod1; NO2,03; ES,FR; Summer; @italloweddue tomultiple combinations

Generating Graphics without Indicatalculations® A (0 K 2 dzi  LINA 2 NJ OF t Odzt I G .
the indicatorsthe graphics (Taylor, Scatter_Dynamic_Evaluation, Bar, and TimeSeries) can be
generated for all Models, Sgies, Periods, and for all Station codes and Nuts codes available in
the startup file. The G&C parameter in the command line can be omitted.

Examples ovalidcommands:

Mod1,Mod2; NO2; ES; Year

Mod1,Mod2; NO2; ES0041A; Year

Mod1; NO2,03,PM10; FR; May

Fa Time Series double multiples are allowed:

Mod1,Mod2; NO2,03; ES0094A; Summer

Mod1; NO2,03,PM10; FR,FR1,FR101; July

The default (i.e. DTL) colour table is as follows:

3 4 y7 d M J
For singlevariable plots, the colar is determined by the rank number of the model in the model

drop list sequence.

For multivariable plots, the sequence of the variables determines thewslo

We nowwill show a number of graphiegith one or moremodels, species, domains, artiree
different sets of observational uncertainty parametdfsr each of the graphics, the
corresponding linecommands is given between brackets in the legend,

RADARPLOT

All active indicators are displayed in a radar setting. A specific MQO is met if the corresponding
indicator (its 90th percentile) is less than 1, i.e., within the green zone.

The line below the plots indicates the types of stations included. Rglesplots (e.g., model,
AaLISOASAI R2YFAYSX LISNA2RI D/ 03X GKS aydzYoSNI 27
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shows which stations meet the 75% rule of model and observaltidata coverage over the

period.
Examples of radar plots include:

ASSESSMENT RADAR PLOT

Species= NO2
Domain= ES
Model=  AENSa
Period= YEAR
GC= CEN
Norm= 1.

ASSESSMENT RADAR PLOT

Species= NO2
Domain= ES
Model=  AENSa
Period= YEAR
GC= CEN
Norm= 1,

Rada plot with all ESstations. [AENSa;NO2;ES;YEAR;CEN]Sameplot with Traffic stations excluded

[AENSa;NO2;ES; YEAR;CEN]

Specs=  NO2 ASSESSMENT RADAR PLOT
Domain= ES

Periods= YEAR

GC= CEN
Norm= 1.

Models:
AENSA
CHIA

Stats= UT ul uB RT RI RB ST Si s8

Domain= ES ASSESSMENT RADAR PLOT
Model=  AENSa
Periods= YEAR
GC= CEN
Norm= 1.

Specs:
NO2
03

Stats= UT ul ue RT R RB ST s

Radar plot with twanodels superimposed.
[AENSa,CHIa;NO2;ES;YEAR;CEN]

Radar plot with twspecies superimposed.
[AENSa;NO2,03;ES;YEAR;CEN]

Specs= NO2 ASSESSMENT RADAR PLOT
Domain= ES

Periods= YEAR

GC= CEN

MQI_HD

Norm= 1.
UT-UB

Models:
AENSA SN(Stdev)
CHIA
FMIA SN(1-R) [/

1I(Wk—We)
Stats= UT ul [V:] RT RI RB ST Sl sB

Domain= ES ASSESSMENT RADAR PLOT
Model=  AENSa
Periods= YEAR
GC= CEN

Norm= 1.

Specs:
NO2

PM10

)

Stats= UT ul uB RT RI RB ST sl SB

Radar plot with foumodels superimposed.

Radar plot with threespecies superimposed.
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[AENSa,CHla,DEHMa,FMIa;NO2;ES;YEAR;CEN]

[AENSa;NO2,PM25,PM10;ES;YEAR;CEN

Specs= NO2 ASSESSMENT RADAR PLOT
Domain= ES

Model=  AENSa
Periods= YEAR

Norm= 1.

GC:
FM
CEN

B(Wk—We)

Stats= UT ul (V-] RT RI RB ST Si sB

Specs= PM10
Domain= ES

Model=  AENSa
Periods= YEAR

Norm= 1.

Stats= UT ul

uB

ASSESSMENT RADAR PLOT

Sl sB

Radar plos (NOZeft, PM10right) with threedifferent sets ofuncertainty parameter§FM, CEN, AAQD)

[AENSa;NO2;ES; YEAR;FM,CEN,AAQD]

TARGEPLOT

[AENSa;PM10;ES;YEAR;FM,CEN,AAQD]

In the Target plot, observationaincertainty normalized Bias displayed on the vertical axis and
similarly normalized CRMSE on the horizontal axis. The CRMSE is positive in both directions. A
station dot appears on the right side of the diagram if the standard deviation (SD) dominates over
the correlation coeffi@nt (R) in the expression for CRMSE. Othsewit appears on the left side
Within the green area, the Target value (i.e., normalized RMSE) is less than or equal to 1 (T=1).
In Forecast mode, the Bias, CRMSE, and normalization are calculated with tespect

Persistence model (for details, see [4]).
Examples of Target plots include:

Species= NO2 ASSESSMENT TARGET PLOT
Domain= ES . T T T
Model=  AENSa MQI_HD= 0.5875
Period= YEAR MQINYR= 1.332
GC= CEN
T=1
1
A
+
€
£
2 :
S OR ey ace SD
2 :
s3]
U
Vv
-1
-2 suvalesy L La Losaseoy
-2 =-{ 0 1 2
<+ CRMSE/Norm +>
Stots=  UT ul uB RT RI RB ST Sl S8
NbStotse 95 40 3 0 39 13 19 64 27

Species= NO2
Domain= ES
Model=  AENSa
Period= YEAR
G6C= CEN
Stots= Ul
NbStotsm 40

~

<— BIAS/Norm +>
o

us
31

ASSESSMENT TARGET PLOT
T T T

MQI_HD= 0.5126
MQINR= 0.8758

T=1

SD

= .—ll ' ; ‘0 = 1
<+ CRMSE/Norm +>

RI RB Sl SB
39 13 64 27

Target plotwith all ESstations with MQWvaluesin the
diagram JAENSa;NO2;ES;YEAR;CEN]

Targetplot with Traffic stations excluded

[AENSa;NRES;YEAR;CEN]
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ASSESSMENT TARGET PLOT 5 ASSESSMENT TARGET PLOT
Specs= NO2 2 LAAAE RERESREREE R (RARS Domain= ES 2 ULARA B T
Domain= ES Model=  AENSa
Periods= YEAR Periods= YEAR
GC= CEN GC= CEN
1 T=1 : T=1
A N A &
+ E < + -
(%) .

§ olR - < ) = %R . 2 )

| | .

v . Zr

-~
-1 -1
4 PIPENIT PRI arr B il B e =2 PSP B el Loaas:
-2 -1 0 1 2 -2 -1 o 1 2

Models: <+ CRMSE +> Specs: <+ CRMSE +>
AENSA MQI_HD=0.5896 MQI_YR=1.3324 NO2 MQI_HD=0.5896  MQI_YR=1.3324
CHIA MQI_HD=0.5131  MQI_YR=0.9287 PM10 MQI_HD=0.7106  MQI_YR=1.2819
Stots=  UT ul uB RT RI RB sT sl sB Stots=  UT ul uB RT RI R8 sT sI sB

Target plot with twanodels superimposed.
[AENSa,CHIa;NO2;ES;YEAR;FM,CEN,AAQD].

Target plot with twospeciesuperimposed.
[AENSa;NQPM1QES;YEAR;FM,CEN,AAQD]

TEMPORAEPATIAKTS)REPORT

The TReport shows bar plots with Temporal and Spatial indicators. Each horizontal bar
represents station values using black dots. If the number of stations/dots on a bar exceeds 15, the
stations are grouped into a blue box, extendsdlines to the right and fe. The values of the box
indicate the 25th percentile, median, and 75th percentilae extension to the left gives the
minimum value, and the extension to the right gives the maximum value.

A vertical line on each bar shows the position of the 90th petite MQI (Model Quality
Indicator), with the value listed in the column on the righdand side of the diagram. If this 90th
percentile MQI is within the coloed part of the bar, the MQO (Model Quality Objective) is
fulfilled (green if inhe colaired zore, red otherwise)For the difference between orange and
green we refer to [1].

Examples of TS Reports include:

Domain=ES Model=AENSa Periods=YEAR = GC=CEN Spec=PM25 Model=AENSa Periods=YEAR GC=CEN

TN(Biaz) w0z "2 C18 -1 -7 -5 o Ts 7 10 15 z'": TN(Bias)  Pov L"—z “13 B :5 - : I‘.s 7 10 ] z"':
03 0 —— n A, =

TN(1-R) w02 “m_' — .- - pooe TNCI-R) - Pov ! D 5 s b
o == . T o I ====:2

T O -~ B S———. B OO o L s o —
o3 i == i o o P = |

SN(1-R)  woz ‘lm i ] o 15 z::: SNI-R) - Pov '! i el ? al 5 :
os d e . i o O 3 .

s oz L I N SO s B ——
o3 S L S S — —

UT-UB  nND2 ::;2 7‘==$ ‘ ~ j !::i 1.204 UT-uB  Pov E;" = 'ui : ~ -
03 o e ——— —a] - pL i ETeTN|

B-rE w2 ———— | E—— T UB-RE  Pov - ‘ " L ™
P i —— " i —_— .

TSReportfor two specieswith station dots and blue TSReportfor two domairs.

Boxes [AENSa;NO2,03;ES; YEAR;FM,CEN,AAQD]

[AENSa;NO2,03;POV,POL;YEAR;FM,CEN,AAQD].
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DYNAMIGEVALUATIOXDE)REPORT

The Dynamic Evaluation Report shows bar plots for Dynamic Evaluation indicators, with station
dots and blue boxes presented similarly to the TS Report.

The vertical line on each bandicates the position of the 90th percentile MQI, with the value
shown in the righthand column (green if in the green zone, red if outside).

The MQO is fulfilled if the 90th percentile MQI is within the green part of the bar.

Examples of DE Repomlude:

DEReportfor two species[AENSa;NO2,03;ES;YEAR; CBEReport for twodomairs. [AENSa;NO2;ES,FR;YEAR;CEN].

SCATTERLOT

The Scatter Plot is a classic comparison of Observations (on the horizontal axis) versus Model
results (on the vertical axis). The plotincludes aordd area representing the uncertainty zone.
For more details on the differences between green and yeflomes, refer to [1].

Scattemplot with CENuncertainty zone Scatter plot withAAQD uncertainty zone
[AENSa;03;ES;YEAR;AAQD]. [AENSa;03;ES; YEAR;CEN].

Since theparameterdor the uncertaintyzonedepend on the species, we indicaie a multiple
speciesscatter plotthe uncertainty zones by colwed bordergpanelbelow right)
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