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Additionally, some results of Delta tool 5.3 will be presented.



1. Maps used Iin evaluation

2. Delta tool, MQO and parameters used In

3. Evaluation by Delta tool and discussion



ETC/ACM mapping methodology

Linear regression model of monitoring data, CTM output
and other supplementary data followed by interpolation of
Its residuals by kriging (so-called residual kriging).

Rural and urban background maps created separately
(based on rural resp. urban/suburban background stations)
are merged into the final maps using population density.

Interpolation ——» Merging ——» Exposure estimates —»  Spatial aggregation

Urban and rural Separate
station points 10x10 km grid maps
Py




Analyzed maps

PM,, — annual average for 2012
PM,, — 36" highest daily mean for 2012

PM, . — annual average for 2012
O, — 26™ highest daily maximum 8-hour mean for 2012

l.e.: two annual average maps, two percentile maps.

Two variants:

— maps created by full set of the stations (as routinely used)
evaluated by the same full set of the stations

— maps created by the MACC assimilation set of stations
evaluated by the MACC validation set of the stations



Analyzed maps

1500]km

Particulate Matter (PM,o)
Annual Average
Reference Year: 2012

Combined Rural and Urban Background Map
Resolution: 1x1 km

B < 10pgm3
10 - 20 pg.m=3
20 - 30 pg.m3
30 - 40 yg.m3
40 - 50 pg.m3 (40 = LV)
> 50 pg.m-3
outside data coverage

poor data coverage




Analyzed maps

1500]km

Particulate Matter (PM,o)
36" Highest Daily Mean
Reference Year: 2012

Combined Rural and Urban Background Map
Resolution: 1x1 km

B <20ugms
20 - 30 pg.m3
30 - 40 pg.m3
40 - 50 pg.m=3
50 - 75 pg.m= (50 = LV)
> 75 pg.m3
outside data coverage

| poor data coverage




Analyzed maps

1500]km

Fine Particulate Matter (PM,5)
Annual Average
Reference Year: 2012

Combined Rural and Urban Background Map
Resolution: 1x1 km

15 - 20 pg.m3

20 - 25 pg.m= (20 = LVa020)
> 25 ug.m= (25 = TV, LV2015)
outside data coverage

poor data coverage




Analyzed maps

Ozone - 26" Highest
Daily Maximum 8-hour Mean
Reference Year: 2012

Combined Rural and Urban Background Map
Resolution: 1x1 km

B <9 pg.m
[ 90 - 100 pg.m=
[] 100- 110 ug.m
[ 110- 120 pg.m=
B 120 - 140 pg.m= (120 = TV)
B > 140 ug.m
outside data coverage

| poor data coverage

1500]km




Uncertainty estimates of analyzed maps

Map Is calculated for every measurement point based on
all available information except from the point in question.

PMy; annual average PMig, 36™ highest daily mean
Full set Assimil. subset Full set Assimil. subset
Rural Urban Rural Urban Rural Urban Rural Urban

Parameter

RMSE [pg.m~] 3.8 6.1 4.4 7.4 7.7 11.9 8.7 14.9
Relative RMSE 214% 221% 250% 27T1A% 245%  24.5% 27.5%  30.6%

Bias [pg.m] 0.1 0.0 0.7 0.2 0.1 0.1 1.0 -1.1

PM:s annual average O3, 26'™ highest daily max. 8h
Full set Assimil. subset Full set Assimil. subset

Rural Urban Rural Urban Rural Urhb. Rural Urb.

Parameter

RMSE [pg.m~] 3.0 3.3 3.3 3.3 8.5 9.1 8.5 9.2
Relative RMSE 24.9% 13.7% 271% 18.7% 4% 8.3% 7.5% 84%
Bias [ug.m~] 0.4 0.1 0.7 0.5 0.2 0.1 0.1 0.2




1. Maps used In evaluation

2. Delta tool, MQO and parameters used In

3. Evaluation by Delta tool and discussion



Delta tool and MQO

Delta tool applies the Model Quality Objective (MQO).

Basic concept of MQO: Model uncertainty should not
exceed the measurement uncertainty.

Source: Thunis et al. (2012)



Delta tool and MQO

According to the concept of MQO, the successful model
should fulfill for 90% monitoring points the relation:

Ye) I erc_O erc
MQO:‘M 9‘: £ <1 @gmQo="" Py
2U(0) 2U(0)
for time series for annual averages for percentiles
where O IS observation
\Y/ IS modelled value

U(O) is expanded uncertainty of O
Measurement uncertainty is a key input to the MQO.

The requirement of 90% is motivated by AQD.



Measurement uncertainty expression

Approach applied in Delta — based on the assumption that
the uncertainty of each measurement O, is composed of a
component proportional to the concentration level and a
non-proportional component as in :

u%(0,) =u,’(0,) +U,,*(0,) = (L 2 )uN 0,) + (U RV )’

where u,(O;) Is the proportional component of uncertainty
un,(O)) Is the non-proportional component of uncertainty
a Is the non-proportional fraction of the uncertainty around RV
uRY s the relative uncertainty around RV
RV IS the reference value

Expanded uncertainty U(QOi) is calculated by expanding
uncertainty u(Oi) by so-called coverage factor Kk, i.e.

U(0,) = ku(0,) =k J1-a)-O +a- RV




Measurement uncertainty — annual indicators

The uncertainty of the annual average concentration is
expected to be reduced compared to U(O,). To cover this
aspect, the proportional and non-proportional components of
the uncertainty are divided by parameters N; and N,,,.
Expanded uncertainty of the annual average of observations:

The uncertainty for a percentile value is considered in the

Delta tool just as the uncertainty of the observation value O
corresponding to the relevant percentile. l.e. it is calculated
simply as

(l1-a)-0? +a-RV?



Measurement uncertainty expression

Pollutant Indicator

Fhig Annual average
Percentile (%)

PMas Annual average

Percentile (%)

K

2.00
2.00
2.00
1.40

0.140
0.140
0.180
0.090

RV @
50 pg.m 0.018
50 pg.m 0.018

25 pg.m 0.035 (¥
120 pg.m™3 0.620

2-hour daily maximum (Cs) are used.
s et al. (2015)the value 0.05is given.

The MQO is highly sensitive to these parameter values.



1. Maps used In evaluation

2. Delta tool, MQO and parameters used in

3. Evaluation by Delta tool and discussion



Evaluation using Delta tool 5.0

PM,, annual average, 2012

mapping using assimilation subset of the stations,
against validation subset of the stations, all types

Scatier PLOT PM10
SUMMARY Yearly STATISTICS Nb of stationsfgroups: 199 valid { 199 selected

40
0BS jugm-3

ATBO141 BETNO35 CZ0PPLL CZ0UMOM =0 . o
BETNOG3 CZOSKLM CZOUTUS erformance Criteria satisfied

oD
BETNOB5 CZ0TBOM Parametel isfied: i i i
ERI ir) b Performance Criteria satisficd: Eror dominated by corresponding Indicator
CZ0JJIH CZOTKAR Extra Values: No TIME: >90% of stations fulfills the Performance Criteria
CZORCHM CZOTOVK Season: Year SPACE: Dot fulfills the Performance Criteria
CZOKPRB CZOTTRO D F
CZILCLM CZOTVER e Average: Pre TIME: <90% of stations fulfills the Performance Criteria

BETH201 CZOMPRR CZOUMED DEBWO13 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

ta4rssqpno
=s<9bDoXHE

ATBED119




Evaluation using Delta tool 5.0

PM,, annual average, 2012

mapping using assimilation subset of the stations, against
validation subset of the stations, rural background stations

PLOT PM10

AR d /43 selected

I
Bias
Norm

StdDeV

Norm

30
08S fugm-3

AT10002
AT25P10
AT2WO35
BETNDG3
BETNDSS
BETND33
CZO0KPRB
CZOTVER
CZOUMED

CZDUTUS DERPO13 ES1660A NLO0BO7 Strifend Ind: 1-8784 il P ——
DEBED5E DERPO15 ES1802A NLO0934 Model (s): MOD erformance Criteria satisfie
DEHED24 DESND49 ES18104 PT01047 Parameter: PM10

DEHED28 DESNO51 ES18114 PT02021 Scen: 2012 . Y
DEHED46 DEST098 NL00230 PT03096 Extra Values: No TIME: >30% of stations fulfills the Performance Criteria
DEHE0G0 DETHD26 NLD0235 SED011R Season: Year SPACE: Dot fulfills the Performance Criteria

D e EhE SEDOGEA -'?i',,’,’,":",';f;:". S T— TIME: <30% of stations fullills the Performance Criteria
DENWOES ES1543A NLODG33 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

Performance Criteria satisfied; Error dominated by corresponding Indicator

t4rmsqpno
=msarDoXRe




Evaluation using Delta tool 5.0

PM,, annual average, 2012

mapping using assimilation subset of the stations, against
the validation subset, urban/suburb. background stations

er PLOT PM10

SUMMARY Yearly STATISTICS

Bias

Nerm

40
0BS tugm-3

AT31401
AT32401
ATA4S156
ATE0107
ATGD114
ATG0119
ATGED141
ATED143
AT60145

ATB0180 CZ0LCLM CZ0UMOM Strifend Ind: 1-8784

BELALO1 CZOMPRR CZ0UULK Model [s): MOD Performance Criteria satisfied

BELHB23 CZ0PPLL CZ20ZZLN Parameter: PM10
CZ0SKLM n: 2012

BELSZ02 DEBBO67 BY0 e Performance C ; Error dominated by corresponding Indicator

EEEE[UI{[SI gxlra Val‘:l_:s: No TIME: >30% of stations fulfills the Performance Criteria
eason: Year

DEBW013 Day hours: All 24h SPACE: Dot fulfills the Performance Criteria

DEBW023 Time Average: Preserved TIME: <90% of stations fulfills the Performance Criteria

DEBwW042 DENIDA3 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

t4resedboo
msAbDOXAS
PDoOX®EN+ 4

CZOKCHM




Evaluation using Delta tool 5.0

PM,, — 36" highest daily mean, 2012

mapping using assimilation subset of the stations,
against validation subset of the stations, all types

Scatter PLOT PM10
U=28% MARY Yearly STATISTICS
Alpha 0.[_]13'
RV = 50.ugm-3

MOD/
ugm-3

Bias
Norm

Corr
Norm

StdDeV
Norm

OBS lugm-3

CZOPPLL

AT60141 BETN035 Strtfend Ind: 1-8784
Mod D

el (s): MO Performance Criteria satisfied
ggéﬁ';"zenfz FM10 Performance Criteria satisfied; Error dominated by corresponding Indicator
Extra Values: No TIME: >90% of stations fulfills the Performance Criteria
Sgﬁ%{.rvse%l 24h SPACE: Dot fulfills the Performance Criteria
Time Average: Preserved TIME: <90% of stations fulfills the Performance

CZOUMED DEBWO013 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

+4rmedpr00
nedBOOXMHS
+4rmeALO0

XHOtarned

AT60119 BETH201 GZOMPRR




Evaluation using Delta tool 5.0
PM,, — 36" highest daily mean, 2012

mapping using assimilation subset of the stations, against
validation subset of the stations, rural background stations

Scatter PLOT PMI0
Nb of stationsfgroups: 43 valid / 43 selecte
u=28%
Alpha = 0.0}:
RV = 50.4gm-3

MOD{ p 6 LG MBARMSEL M b & Te

-S4
ugm-3 100 ugim3

Norm

80 100 120
OBS fugm-3

CZ0UTUS NL00807

Performance Criteria satisfied
Performance ia satisfied: Error dominated by corresponding Indicator
TIME: >90% of stations fulfills the Performance Criteria

ason: Year SPACE: Dot fulfills the Performance Criteria

SIETIES Davioursdalizdl TIME: <90% of stations fulfills the Performance Criteria

|T)|2i]|$ ?ﬁ?g‘?;f;‘?‘fg{,"e" SPACE: Dot does not fulfill the Performance Criteria

+4rmedAP0O
B4 A-OCXAK®
POOX¥KS+ 4
XAot+arne
ZZZZZmmmm

D
CZOUMED DENWO068 ES1543A




Evaluation using Delta tool 5.0
PM,, — 36" highest daily mean, 2012

mapping using assimilation subset of the stations, against
the validation subset, urban/suburb. background stations

Scatter PLOT PM10

U=28% MMARY Yearly STATISTICS Nb of stationsfgroups: 156 valid / 156 selected

Alpha =0.0]18"
g weesror | ]

Bias
Norm

MOD/
ugm-3

Corr
Norm

StdDeV
Norm

OBS lugm-3

AT60180 CZ0LCLM CZOUMOM Strtfend Ind: 1-8784
Mod D

el (s): MO Performance Crif
gS;ﬁﬂ“ﬁ,fz R0 Performance Cri satisfied; Error dominated by corresponding Indicator
Extra Values: No TIME: >90% of stations fulfills the Performance Criteria
[S);ssl:’(ﬂ'.rvs?gﬂ 24h $PACE: Dot fulfills the Performance Criteria
Time Average: Preserved TIME: <90% of stations fulfills the Performance Criteria
DENI043 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

+4rmedpr00
nedBOOXMHS
+4rmeALO0

POOXK®+ 4»
XHOtarned

AT60145 GCZ0KCHM GZOTTRO




Evaluation using Delta tool 5.0

PM, . annual average, 2012

mapping using assimilation subset of the stations,
against validation subset of the stations, all types

Scatter PLOT PM25
SUMMARY Yearly STATISTICS Nb of stations/groups: 79 valid / 79 selected

30 a0
0BS jugm-3

CZ0UVULK DENID54
CZ0ZZLN DERPO17
DEBBO053 DERPO19
DEBBOG3 DESHD23
DEBB064 DESLO12
DEHBO02 DESTO02
DEHHOD8 DEST098
DEHHO59 DETHO60
DENID38 DKDD45A

s R AR L) Performance Criteria satisfied
FI00425 Parameter: PM25
FRO3043 Scen: 2012
FRO4002 Extra Values: No TIME: >90% of stations fulfills the Performance Critesi
FRO4034 Season: Year SPACE: Dot fulfills the Performance Criteria

FRO4156 Day hours: All 24h

FRO7004 Time Average: Preserved TIME: <90% of stations fulfills the Performance Criteria
FRO7008 Daily stats: preserved SPACE: Dot does no fulfill the Performance Criteria

CZ0JJIH
CZOKSOM
CZ0LLIM
CZ0SKLM
CZ0TBOM
CZ0TOZR
CZ0TTRO
CZOTVER
CZDEPAU CZ0UMOM

Performance Crit satisfied; Error dominated by corresponding Indicator

4rssapoDo

XH et arboas
PDOXME+ 41




Evaluation using Delta tool 5.0

PM, . annual average, 2012

mapping using assimilation subset of the stations, against
validation subset of the stations, rural background stations

atler PLOT PM25

Apha < 0.035

V= 25 ugind o

100

0BS jugm-3

FTbavas ﬁ‘ﬂ:’,“g“'ﬁ(‘,‘n‘”““ Performance Criteria satisfied
SEO0TIR Parameter: PM25
SE0012ZR Scen: 2012
Ecx:’r; Values: No TIME: >30% of stations fulfills the Performance Criteria
Season: Year SPACE: Dot fulfills the Performance Criteria

1[)1:‘::':.‘,':?;”'- %12;,Md TIME: <90% of stations fulfills the Performance Criteria

PTD2019 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

Performance Criteria satisfied; Error dominated by corresponding Indicator

t4r=sdbDo




Evaluation using Delta tool 5.0

PM, . annual average, 2012

mapping using assimilation subset of the stations, against
the validation subset, urban/suburb. background stations

ter PLOT PM25

SUMMARY Yearly STATISTICS

30 0
0BS jugm-3

BETBOT1 CZOKSOM DEBBO63 DESLO12 FRO4156 Strfend Ind: 1-0784
BETMEU1 CZOLLIM DEBBO6A DESTO02 FRO7004 Model [s]: MOD Performance Crit

BETNO45 CZOSKLM DEHBO002 DETHOG0 FRO7008 Parameter: PM25

BETRO1? CZOTHOM DEHHO08 DK0045A FROB016 Scen: 2012 Performance Criteria satisfied; Eror dominated by corresponding Indicator
CZOALIB CZ0T0ZR DEHH059 FIOD363 FR12021 Exira Values: No TIME: >30% of stations fulfills the Performance Criteria

CZUBBNY CZ0TTRO DENI038 FI00425 FR13007 Scason: Year . .

€Z0CCBD CZOUMOM DENIOS4 FR03043 FR15043 Day hours: All 24h P DI D T (R T (3

CZUEPAU CZOUULK DERPO19 FRO4002 FR16038 Time Average: Preserved TIME: <30% of stations fulfills the Performance Criteria

CZ0JJH CZ0Z2N DESHD23 FRO4034 FR17004 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

t4resapoo




Evaluation using Delta tool 5.0
Ozone, 26" highest daily max. 8-hourly daily mean, 2012

mapping using assimilation subset of the stations,
against validation subset of the stations, all types

Seatter PLOT O3

100
OBS /ugm-3

Perdformsnce Citerds sstsfied

BETNOG3
BETNDSS

gg; e Performance Ciwia d: Ermor dominsed mesponding Indicstor
BETR 0% of ns fulfills the Performano
ggﬁgl; E,HE:;F;JIJAQ.‘E Y d Dot ful fill s the Performsnce Citeds
01 BETHO46 CHOOOSA
ATBO151 BETHOS4 CHOB10A




Evaluation using Delta tool 5.0

Ozone, 26" highest daily max. 8-hourly daily mean, 2012

mapping using assimilation subset of the stations, against
validation subset of the stations, rural background stations

Seatter PLOT O3
SUMMARY

morAToy ]

I

Bias
Norm

100 150
OBS /ugm-3

aTT2 DEHED? 7
BETND - uTl DEHEOS I Performance Criwrda satisfied
EaLE . pEsanD = Perfurmence Crimis ed; Error dominsed by coresponding Indicstor
DENIDED 2 3 TIME: »00% of ststions fulfills the Perfarmance Citmis
DENWOBE
BETH1 DERPO14

Dot fulfils the Federmsnce Cieds
CHO004R DEE DERFO16 n sened D35 of ststions fulflls the Perfsrmance Cimds
(EIG0E CEEDE DEETE : Dot doas not fulfll the Performance Citeda

CET T LR




Evaluation using Delta tool 5.0

Ozone, 26" highest daily max. 8-hourly daily mean, 2012

mapping using assimilation subset of the stations, against
the validation subset, urban/suburb. background stations

Seatter PLOT O3

100
OBS /ugm-3

DEBBOOT 2
DEBBO64 L Performsnce Criwis sstisfied
DEBBOGT
. DEBEO10
DEBEQS 1 o = - ME: »80% of ststions fulfills the Performanc LEY
DEBWO13 DEHBOOZ
DEE DEHEOO4 -
DEB DEHEQO1 sened : <80% of stations fulfils the Performance Citera
DEEB DEHEOO®

ATE0143

60182
ATEOT104
BETE0QOS

b Performsnce Cieis saisfed: Emor dominsted mesponding Indicstor
a BETBO11

.

v

e

.

Jot fulfills the Performance Citeria

CET T LR

B 811
CHOOOSA

TEO107

* Dot does not fulfill the Performance Citera



Evaluation using Delta tool 5.0

Summary results

Map based on full station set and Map based on assimilation subset
Pollutamt Type of stations evaluated by the same set evaluated by validation subset
and usedfor T BarFeeo o o - oo e
indicator  evaluation MQO
criterion

Performance criteria MQO Performance criteria

criterion

Corr. St. dev. Corr. St. dev.

_ Rural background 02% + 3 -(3)
FM1a
annual Urbanfsuburb. b. +
average —
All .
P Rural background
36 highest Urban/suburb. b.
daily mean
All
PMas Rural background
annual Lrbanfsuburb. b.
average

All
Ozone Rural background
26 highest Urban/suburb. b.
d. max. 8-h.

@) If calculated outside the Delta software according to Equation 2.9, the correlation criterion is fulfilled.




Discussion points

MQO used in the Delta tool is stricter than the requirements
for models under AQ Directive.

() MQO: model uncertainty should not exceed the
measurement uncertainty; AQD: model uncertainty can be
higher that the measurement uncertainty — 50% modelling
uncertainty vs. 25% resp. 15% measurement uncertainty.

(i) The modelling uncertainty is defined in the AQD as the
maximum deviation of the measured and calculated
concentration levels for 90% of individual monitoring points.

Next to this, the values of the measurement uncertainty used
In the Delta tool for PM,, and PM, . are based on the
reference gravimetric method which is many times lower than
the uncertainty of the beta ray method



Discussion points

Output of the Delta tool is very sensitive to the monitoring
uncertainty used.

Delta 5.0 gives highly different results for the annual averages
and for percentiles (i.e. x-th highest values). Reason: large
difference in the measurement uncertainty set for annual
averages and for percentiles. Measurement uncertainty of the
percentile value is considered as an uncertainty of the
corresponding daily value, although this is not fully correct.

(If X is the P-th percentile and U is the uncertainty of X, the
value X+U perhaps is no longer the P-th percentile.)



Update in Delta 5.3

Pollutant Indicator

Fhig Annual average . 28 50 pg.m3

FMzs Annual average 0.360 25 ug.m-3

The MQI and thus MQO highly sensitive to these values.



Evaluation using Delta tool 5.3

PM,, annual average, 2012

mapping using assimilation subset of the stations,
against validation subset of the stations, all types

Scatter PLOT PM10

SUMMARY Yearly STATISTICS ps: 199 valid / 199 selected

Mean o
100 ug/m3

T |Bias
1 Norm

Corr
Norm

mo>»1on

StdDeV
Norm

40
OBS /ugm-3

AT50180 N or dominated by corresponding Indicator
BELALO TKAR DEBBU67 c

BELHB23 c 0 DEBBO075

BEL5202 20 DEBE010

BETBO11 2 DEBE056
+ ATE0119 BETH201 CZOMPRR DEBWO13




Evaluation using Delta tool 5.0

PM,, annual average, 2012

mapping using assimilation subset of the stations,
against validation subset of the stations, all types

Scatier PLOT PM10
SUMMARY Yearly STATISTICS Nb of stationsfgroups: 199 valid { 199 selected

40
0BS jugm-3

ATBO141 BETNO35 CZ0PPLL CZ0UMOM =0 . o
BETNOG3 CZOSKLM CZOUTUS erformance Criteria satisfied

oD
BETNOB5 CZ0TBOM Parametel isfied: i i i
ERI ir) b Performance Criteria satisficd: Eror dominated by corresponding Indicator
CZ0JJIH CZOTKAR Extra Values: No TIME: >90% of stations fulfills the Performance Criteria
CZORCHM CZOTOVK Season: Year SPACE: Dot fulfills the Performance Criteria
CZOKPRB CZOTTRO D F
CZILCLM CZOTVER e Average: Pre TIME: <90% of stations fulfills the Performance Criteria

BETH201 CZOMPRR CZOUMED DEBWO13 Daily stats: preserved SPACE: Dot does not fulfill the Performance Criteria

ta4rssqpno
=s<9bDoXHE

ATBED119




Evaluation using Delta tool 5.3

PM, . annual average, 2012

mapping using full set of the stations,
against all staions of this full set

Scatter PLOT PM25
SUMMARY Yearly STATISTICS ps: 596 valid / 596 selected

i
100 ug/m3

30
OBS /ugm-3

ATOENK1
ATOPILT
or dominated by corresponding Indicator

BE
BETBO11
BETH?Z
BETMI

. Al 1
AT4S1! BEGBB15 BETN029
+ AT4S184 BEGRT701 BETN045 BETN113




Evaluation using Delta tool 5.0

PM, . annual average, 2012

mapping using full set of the stations,
against all staions of this full set

Scatter PLOT PM25

MMARY Yearly STATISTICS Nb of stationsigroup:

MOD/
ugm-3

Norm

30
0BS iugm-3

BEN%E? BETNIE) SIS () Performance Criteria satisfied
Scen: 2012 M25 Performance Criteria satisfied; Error dominated by correspending Indicator

Extra Valyes: No TIME: >90% of stations fulfills the Performance Criteria
Season: Year SPACE: Dot fulfills the Performance Criteria

al
Davihours allcan TIME: <90% of stations fulfills the Performance Criteria

AT45184 BEGR701 BETN045 BETR511 E'Qi'ﬁ’, ’é"ﬁ?%‘?&ﬂ?ﬁg&ve" SPACE: Dot does not fulfill the Performance Criteria

tarmeannOo
tarmoegpoo

B+ AEDOXK S
XK®+drmed




Thank you for your attention.



