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WP1 — Merici kampan zahrnujici stavajici stacionarni i specificka
kampanova mereni meteorologie a kvality ovzdusi

« zajmova lokalita pro instalaci doplnkovych
mereni — Praha Legerova a okoli

* Vv ramci vybrané domény je situovano nekolik
stanic AIM a meteorologickych stanic (CHMU)

e

» dodatecne instalovano:

- sit 20 kombinovanych senzorickych jednotek
pro monitoring koncentraci PM,, a PM, ¢,
NO, a O,

- 1 meteorologicky stozar

- mikrovinny radiometr (profilovée mereni
teploty vzduchu)

- dopplerovsky aerosolovy LIDAR (profilove
mereni vetru a zpetneho rozptyly svétia)
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Harmonogram merici kampane

 QOrientaCni srovnavaci méreni vSech senzoru na RM Libus
12/2022 — 05/2022

e 02/2022 - instalace mikrovinného radiometru na MS Karlov
* 03/2022 - instalace Dopplerovského LIDARuU v arealu PVK

« 02-03/2022 - instalace 2 sensoru na AIM Legerova,1 sensoru
na MS Karlov

* 05/2022 - instalace 12 senzoru v ulici Legerova (6 ks),
Rumunska (2 ks), Sokolska (4 ks)
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« 06/2022 - instalace meteorologického stozaru a 1 sensoru v 4 , l . = ; Tﬂ/ﬂa; é‘!‘ 1

e 07/2022 - instalace 1 senzoru na strechu hotelu v ulici U
Zvonarky (pozadi)

 Konec 03/2023 — odinstalace vsech senzorickych jednotek
na Praze 2

e 04/2023 — konecné srovnavaci mereni na RM Libus
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PLNE KOLECKO na lokalité 2 senzory v rtiznych vyskach

KRUH O na lokalité 1 senzor
meéreni jinymi metodami (MWR, lidar, T
C

HVEZDA * <> meteostozar, AlM)
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Overovani kvality senzoroveho mereni — srovnavaci mereni ve

venkovnich podminkach

* puvodné nastaveno na 40 dni (doporuCovany
standard)

* poté prodlouzeno na dobu témér 6 mesicu (vyuziti
casove prodlevy z pripravnych praci pro rozvoj
korekCni metody)

« zaznamenani variability meteorologickych
podminek v ramci roku

PROC DELAT SROVNAVACI MERENI A
PROC NESTACI KONTROLOVAT
POUZE JEDEN SENZOR?

* poruchy — senzor neméri / méeri oCividne spatné

* smysluplnost dat (napr. prohozene vstupy, Casove posuny)
» velkeé rozdily mezi senzory a referenCnim merenim

» velkeé rozdily mezi jednotlivymi senzory navzajem !

A

Norway
grants

N
o

w
o

N
o
I

=
o

o

=
o

O; average hourly concentration (ppb)

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
N N N N RN NI G SN G N N N N G NN G NI GG NGIN IS GNG N GIN
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
67 G AT AT BT B 07 0 S S A A A 00 0 B D 7 o 6 0 AT A 5 & 0 0 o S o N 8D o o o o o8 o P

——10.5.201.240 O3 REAL—10.5.201.242 O3 REAL 10.5.201.243 O3 REAL—10.5.201.244 O3 REAL—10.5.201.245 O3 REAL

——10.5.201.246 O3 REAL—10.5.201.247 O3 REAL—10.5.201.249 O3 REAL—10.5.201.250 O3 REAL—10.5.201.251 O3 REAL

—10.5.201.252 O3 REAL—10.5.201.253 O3 REAL 10.5.201.254 O3 REAL 10.5.201.255 O3 REAL 10.5.202.239 O3 REAL
10.5.202.240 O3 REAL—10.5.202.241 O3 REAL—10.5.202.242 O3 REAL==03_RM



Overovani kvality senzorickych mereni — nutnost hledani
vhodnych novych postupu korekce

i Ordinary linear regression
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Behem testovaciho mereni detekovany velke rozdily
mezi jednotlivymi senzory i mezi senzory a referencnim
merenim => nezbytneé aplikovat korekCni metody

Korekce zalozené na linearni regeresi nefungovaly dobre
(Casto se objevuji nelinearni vztahy mezi RM a senzory)

Aktualné aplikovany korekce zalozené na
vicerozmerne adaptivni regresi — spline metoda

Moznost zahrnout do vztahu efekt meteorologickych a
jinych prvku, které Casto ovlivnuji kvalitu méreni senzoru

Zavisla proménna: RM koncentrace; Vysvetlujici
promenneé: Senzor koncentrace, teplota, rel.vihkost,
rychlost vetru, intenzita sl. zareni, hodina dne
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-==-PM10_FIDAS_RM

COR_SENSOR 13 (RUMUNSKA_HIGHER)
COR_SENSOR 15 (LEGEROVA_HIGHER)

— COR_SENSOR 4 (AIM LEGEROVA)

——— COR_SENSOR 5 (SCHOOL LEGEROVA HIGHER)
COR_SENSOR 18 (SCHOOL_SOKOLSKA_HIGHER)
COR_SENSOR 7 (SCHOOL_COURTYARD_HIGHER)
COR_SENSOR 16 (HOTEL_ZVONARKA)
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——— COR_SENSOR 11 (CKAIT_SOKOLSKA_LOWER)
——— COR_SENSOR 20 (RUMUNSKA_LOWER)

——— COR_SENSOR 14 (LEGEROVA_LOWER)

——— COR_SENSOR 19 (PVK SOKOLSKA)

——— COR_SENSOR 2 (SCHOOL LEGEROVA LOWER)
——— COR_SENSOR 12 (SCHOOL_SOKOLSKA_LOWER)
——— COR_SENSOR 9 (SCHOOL_COURTYARD LOWER)
——— COR_SENSOR 3 (KARLOV)
-==-PM2.5_FIDAS_RM
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——— COR_SENSOR 10 (CKAIT_SOKOLSKA_HIGHER)
COR_SENSOR 13 (RUMUNSKA_HIGHER)
COR_SENSOR 15 (LEGEROVA_HIGHER)

— COR_SENSOR 4 (AIM LEGEROVA)

———COR_SENSOR 5 (SCHOOL LEGEROVA HIGHER)
COR_SENSOR 18 (SCHOOL_SOKOLSKA_HIGHER)
COR_SENSOR 7 (SCHOOL_COURTYARD_HIGHER)
COR_SENSOR 16 (HOTEL_ZVONARKA)
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——— COR_SENSOR 11 (CKAIT_SOKOLSKA_LOWER)
——— COR_SENSOR 20 (RUMUNSKA_LOWER)

——— COR_SENSOR 14 (LEGEROVA_LOWER)

—— COR_SENSOR 19 (PVK SOKOLSKA)

——— COR_SENSOR 2 (SCHOOL LEGEROVA LOWER)
——— COR_SENSOR 12 (SCHOOL_SOKOLSKA_LOWER)
——— COR_SENSOR 9 (SCHOOL_COURTYARD_LOWER)
——— COR_SENSOR 3 (KARLOV)

-==-NO2_RM

PM,, (ng*m3)

——— COR_SENSOR 10 (CKAIT_SOKOLSKA_HIGHER)
COR_SENSOR 13 (RUMUNSKA_HIGHER)
COR_SENSOR 15 (LEGEROVA_HIGHER)

— COR_SENSOR 4 (AIM LEGEROVA)

——— COR_SENSOR 5 (SCHOOL LEGEROVA HIGHER)
COR_SENSOR 18 (SCHOOL_SOKOLSKA_HIGHER)
COR_SENSOR 7 (SCHOOL_COURTYARD_HIGHER)
COR_SENSOR 16 (HOTEL_ZVONARKA)
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——— COR_SENSOR 11 (CKAIT_SOKOLSKA_LOWER)
—— COR_SENSOR 20 (RUMUNSKA_LOWER)

—— COR_SENSOR 14 (LEGEROVA_LOWER)
—— COR_SENSOR 19 (PVK SOKOLSKA)

——— COR_SENSOR 10 (CKAIT_SOKOLSKA_HIGHER)
COR_SENSOR 13 (RUMUNSKA_HIGHER)
COR_SENSOR 15 (LEGEROVA_HIGHER)

——— COR_SENSOR 4 (AIM LEGEROVA)
w COR_SENSOR 5 (SCHOOL LEGEROVA HIGHER)

——— COR_SENSOR 2 (SCHOOL LEGEROVA LOWER)
——— COR_SENSOR 12 (SCHOOL_SOKOLSKA_LOWER)
——— COR_SENSOR 9 (SCHOOL_COURTYARD_LOWER)
——— COR_SENSOR 3 (KARLOV)
-==-PM10_FIDAS_RM
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A) The concentration of PM10 on 26. 7. 2022 at 3:00 a.m.

LEGEND

PM10 [ug/m3]
@ oo0-100
@ 100-300
30.0-50.0
@ s00-1100
@ 1100-1450

Norway
grants

BIG point = LOWER height
SMALL point = HIGHER height

Source: CUZK, CHMU
OBS Tusimice, 2022

B) The concentration of PM10 on 26. 7. 2022 at 8:00 a.m.

LEGEND
PM10 [ug/m3)

0800

00-100
10.0-30.0
30.0-50.0
50.0-110.0
110.0 - 145.0

BIG point = LOWER height
SMALL point = HIGHER height

Source: CUZK, CHMU
OBS Tusimice, 2022

C) The concentration of PM10 on 26. 7. 2022 at 4:00 p.m.

LEGEND
PM10 [ug/m3]

@000

0.0-100
10.0-30.0
30.0-50.0
50.0 - 110.0
110.0 - 145.0

BIG point = LOWER height
SMALL point = HIGHER height

Source: CUZK, CHMU
OBS Tusimice, 2022

D)The concentration of PM10 on 26. 7. 2022 at 9:00 p.m.
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Zima 2022

Temperature 10 min averages

* Nizka spolehlivost senzorického mereni v
nestandartnich podminkach (teploty < 0 °C)
» Evidence 2 porouchanych jednotek v obdobi mrazu

A
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——— COR_SENSOR 11 (CKAIT_SOKOLSKA_LOWER)
——— COR_SENSOR 20 (RUMUNSKA_LOWER)

——— COR_SENSOR 14 (LEGEROVA_LOWER)

—— COR_SENSOR 19 (PVK SOKOLSKA)

——— COR_SENSOR 2 (SCHOOL LEGEROVA LOWER)
——— COR_SENSOR 12 (SCHOOL_SOKOLSKA_LOWER)
——— COR_SENSOR 9 (SCHOOL_COURTYARD_LOWER)
——— COR_SENSOR 3 (KARLOV)

-==-NO2_RM

PMy, (ng*m3)

160

——— COR_SENSOR 10 (CKAIT_SOKOLSKA_HIGHER)
COR_SENSOR 13 (RUMUNSKA_HIGHER)
COR_SENSOR 15 (LEGEROVA_HIGHER)

— COR_SENSOR 4 (AIM LEGEROVA)

——— COR_SENSOR 5 (SCHOOL LEGEROVA HIGHER)
COR_SENSOR 18 (SCHOOL_SOKOLSKA_HIGHER)
COR_SENSOR 7 (SCHOOL_COURTYARD_HIGHER)
COR_SENSOR 16 (HOTEL_ZVONARKA)
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80

60

——— COR_SENSOR 11 (CKAIT_SOKOLSKA_LOWER)
——— COR_SENSOR 20 (RUMUNSKA_LOWER)

——— COR_SENSOR 14 (LEGEROVA_LOWER)

——— COR_SENSOR 19 (PVK SOKOLSKA)

——— COR_SENSOR 2 (SCHOOL LEGEROVA LOWER)
——— COR_SENSOR 12 (SCHOOL_SOKOLSKA_LOWER)
——— COR_SENSOR 9 (SCHOOL_COURTYARD_LOWER)
——— COR_SENSOR 3 (KARLOV)
-—--PM10_FIDAS_RM

——— COR_SENSOR 10 (CKAIT_SOKOLSKA_HIGHER)
COR_SENSOR 13 (RUMUNSKA_HIGHER)
COR_SENSOR 15 (LEGEROVA_HIGHER)

— COR_SENSOR 4 (AIM LEGEROVA)

——— COR_SENSOR 5 (SCHOOL LEGEROVA HIGHER)
COR_SENSOR 18 (SCHOOL_SOKOLSKA_HIGHER)
COR_SENSOR 7 (SCHOOL_COURTYARD_HIGHER)
COR_SENSOR 16 (HOTEL_ZVONARKA)
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Meéreni vertikalnich profilu teploty a vetru pomoci distancnich metod

Noise variance
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Vyskové profily medianu rozdilu teplot vzduchu mérenych radiosondou na

OBS Libus a MWR na MS Praha-Karlov
Prosinec, leden, unor

Height
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
° 150
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
100
75
50
25
0

UTC12 UTCO6 UTCOO

1200

1000

800

600

Vyska nad terénem

200

Rozdil teplot MWR - Radiosonda
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UTCO0

-0.09917
-0.14875
-0.229
-0.3351
-0.3863
-0.50289
-0.55834
-0.52865
-0.50555
-0.40937
-0.27394
-0.28937
-0.18859
-0.05681
-0.02265
-0.04877
-0.01435
-0.00387
-0.00715
0.054863
0.073258
0.191289
0.48

UTCO6

0.111412
-0.02381
-0.11462
-0.14928
-0.09973
-0.21942
-0.20027
-0.23449
-0.23915
-0.2385
-0.28977
-0.18069
-0.1239
-0.02387
0.024862
0.052562
0.087166
0.193671
0.234168
0.232822
0.268428
0.327516
0.625

UTC12

0.340336
0.300391
0.440931
0.294887
0.267942
0.326415
0.338981
0.343909
0.327305
0.231674
0.234219
0.352557
0.401835
0.54432
0.675366
0.72088
0.81622
0.877924
0.893446
0.910116
0.90869
0.884899
0.765

UTC24

-0.09917
-0.14875
-0.229
-0.3351
-0.3863
-0.50289
-0.55834
-0.52865
-0.50555
-0.40937
-0.27394
-0.28937
-0.18859
-0.05681
-0.02265
-0.04877
-0.01435
-0.00387
-0.00715
0.054863
0.073258
0.191289
0.48

mezi-1al



Vyskové profily medianu rozdilu teplot vzduchu méfenych radiosondou na

OBS Libus a MWR na MS Praha-Karlov
Cerven, cervenec, srpen

—8—UTC12 —8—UTCO6 —8—UTCOO

1200

1000
= 800
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< 400 :
200
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1.4

1.6

Height
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100
75
50
25
0

UTCO0

0.241352
0.355817
0.40437
0.454082
0.548708
0.51198
0.566772
0.445929
0.508995
0.379301
0.229554
0.099608
0.089982
-0.05193
-0.14137
-0.30129
-0.33037
-0.36805
-0.25821
-0.08005
0.07483
0.31028
1

UTCO6

0.69087
0.674701

0.68043
0.760704

0.72984
0.742895
0.698863
0.627453
0.508995
0.379301
0.188605
0.075771
0.096906
0.185738
0.136403
0.233611
0.331581
0.609407
0.861542

UTC12

UTC24

0.241352
0.355817

0.40437
0.454082
0.548708

0.51198
0.566772
0.445929
0.508995
0.379301
0.210984
0.096379
0.089982
-0.05193
-0.14137
-0.30129
-0.33037
-0.36805
-0.25821
-0.08005
0.07483
0.31028
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Norway
grants

» V ramci projektu TURBAN jsou ziskavana unikatni data z mestskeho prostredi a

hodnotné zkusenosti s provozem a validaci dat z doprovodné merici site

V pripadé senzoru kvality ovzdusi jsou dostupna data z obdobi €erven 2022 az brezen
2023; v obdobi kvéten a ¢erven 2023 probiha kone€¢né srovnavaci méreni vSech senzoru
na stanici AIM Libus

Dalsi informace o cilech celého projektu a prubéhu reseni dilCich Casti projektu Ize najit
na webu: https://project-turban.eu/index.html#intro

Se vsemi daty se bude i nadale pracovat (porovnani s modelovymi vystupy)

Vystupem merici kampane bude mimo publikace | verejna databaze namerenych a
validovanych dat (uverejnéna na konci obdobi reseni projektu)

Doprovodna mereni na bazi site senzorickych Cidel vyzaduji velkeé usili a Cas lidi (nejen
na zprovozneni, ale zejména na udrzbe site => QA/QC + aplikace vhodnych korekcCnich
metod pro validaci dat

Pri zvazovani realizace mereni tohoto typu je vzdy zapotrebi zvazit vSsechny zminené
aspekty provozu zafizeni, vcetné zivotnosti senzoru (max. 1-2 roky)


https://project-turban.eu/index.html#intro

Podekovani

« Norway grants a TACR za finan&ni podporu projektu TO01000219
» VSem spoluresitelum za kontinualni spolupraci na reseni dilCich cilu projektu
» Spolupracujicim organizacim v pripade umisteni merici techniky:
> UFad Mé&stské &asti Praha 2
» Prazske vodovody a kanalizace
> Ceska komora autorizovanych inZenyrd a technikd &innych ve vystavbé
» hotel Le Palais Art Prague
> VEDA zéakladni $kola a jazykova $kola
» HasiCsky zachranny sbor Praha 2

Norway 08.06.2023

grants



Dekujeme za Vasi pozornost!

Ing. Petra Bauerova, Ph.D.
Ing. Adriana Sindelarova
RNDr. Josef Keder, CSc.

v o\ Cesky .‘ .
Mgr. Ondvr_ej Vicek hydrometeorologicky
Ing. Jan Silhavy ustav
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