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ver. Behoud de Parel: MySense project
wat en hoe meten we ?
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f} documentatie, rapportages, grafieken, statistiek en software:
%g) http://BehoudDeParel.nl/samen-meten
https://github.com/teusH/MySense (Open Source)
visualisatie van metingen op eigen website, RIVM dataportaal en Luftdaten.info, etc.
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https://github.com/teusH/MySense

samen meten aan luchtkwaliteit
visualisatie metingen, enkele voorbeelden

Lokale Luchtkwaliteit: de grafieken (fijnstof) metingen
in de regio Witveldweg Grubbenvorst (gem. Horst aan de Maas) en de
keuzeknop i i

Bisweide Grubbenvorst (ygem. Horst aan de Maas)
[/ P25 o
van 5un 26 Aug 2018 tot Sun 16 Sep 2018 12:30

Gebaseerd op Samen Meten metingen en data van o.a. het RIVM
Zoom dag week

and.maps.luftdaten.info.

(close)

van a8 sep 04:46
Samen Meten aan Luchtkwaliteit

regio Horst aan de Maas
0.sep
maandag, sep 10, 07:25:39
Witveldweg (PMz.5): 12.6 pgim?
o de Bisweide (PMz.5): 20.1 pgim?

Behoud de Parel
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discutabel: spikes/outliers weghalen?

72 uurs meting: PM_
twee meetkits 2 km uit elkaar, sensors/behuizing zijn niet gekalibreerd

gebruikte sensors: Nova SDS011, en Plantower PMS7003

Measurements: values, and spikes (no outliers) for VIW2017_fO7dflc500: PMyg
in the period 14 Sep 2018 01-24 up to 16 Sep 2018 17:24

—— PM;: 1 hr average and +/-2.0 sigma [97. %)
a0 4 PM,z EU norm
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date/time generated 16 Sep 2018 17:25 by pyplotinumpy for MySense
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discutabel: spikes/outliers weghalen?

72 uurs meting: PM_, PM_, rel. vocht, temperatuur
twee meetkits 2 km uit elkaar, sensors/behuizing zijn niet gekalibreerd

gebruikte sensors: Nova SDS011, Plantower PMS7003, en Bosch BME280/680

Measurements: values, and spikes (no outers) for VWZOLT_TOTHLES00: PHys
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PM__ sensor indoor metingen over 24 uur

Nova SDS011 en Plantower PMS7003

Nova SDS011/Nova SDS011

2 kits 30 cm
OLS regressie R? 0.875

Graphs of measurements for period Sep 10 16:-25 up to Sep 11 2018 1357

Nova SDSO011 /Plantower
PMS7003 2 kits 30 cm

OLS regressie R? 0.875

Graphs of measurements for penod: Sep 10 1625 up to Sep 11 2018 1357
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for period: Sep 10 16:25 up to Sep 11 2018 1357 for period: Sep 10 16:75 up to Sep 11 2018 1357
18] 14 {
R =0.5754, prder=1 R =0 8754, rer=1
= BaP_318c330/pm25: 5 1d{avg). 2 5%std dev). 1 68(min). 16.25(max) 3 BaP_318c330/pm25: 5 14(avg), 2.5%std dev), 1 68(min), 16.25(max)
a2 B BdSbad5iipma5: 4.22(avgh 2.330std devh, 1.350min), 10.72(max) 8 BaP_SdSbad5tipm25: 4.22(avgl. 2.330sd dev), 1.35(min), 10.72{max)
g 124 omists (low order first) E 121 {lcw order first)
& W 3?!5(33&'9&\?5 IOW 1.0000] a BQ MI& SBWDm)S (0.0000, 1.0000]
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"
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table BdP_311Bc330 sensor (column) pm2S [sdeQ1X)ep 2018 1357 by pypiot/nume table BdP_If18c330 sonsor (column) pmdS (sdsOl)er 20018 1357 by pypiatinumg

report: https://github.com/teusH/MySense/blob/master/statistics/2018-09-11_CorrelationReport_ PM_SDS011-PMS7003.pdf

ensors (column) pm25 (pms7003)

scaled to avg BAP_Bd5badStipm2s (sdsoll)

table BdP_Bd5badst s

Nova SDSO011 /Plantower
PMS7003 binnen 1 kit

OLS regressie R? 0.992

Graphs of measurements for penod: Sep 10 16-25 up to Sep 11 2018 1357

BdP. %MSU‘M\?S ]COUK «ummm
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far period: Sep 10 16:25 up to Sep 11 2018 13:57

12h

'n' 09921, onser=1
124 02(min], 12 67{max}
W _Bd5bad5iipmas: 4- 20[0\"} ? W[ﬂd 6‘(‘\') I 02(min), 12 67 (max)

Alcw order first).
BO snsmslmm:s [0.0000, 1.0000]
- |BdF_BoSbadStipma2s: [0.0331, 0.9921)

best fit
Mipmas - BUP_SdSEAAEHPMIS,

2 4 6 8 10
table BdP_Bd5badSe sensol
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r (column] pmak (sdsOLI)p 2015 1357 by pypatnumg




scaled to avg BAP_318c330/srv (sht31)

table BAP_3f18c330 sensors (column) rv (bme280}

verschil in rel. vocht. sensorwaarden

24 uur, indoor, binnen 1 kit, geen behuizing

BME280 en SHT31
OLS regression R? 0.925

Graphs of measurements for period: Sep 10 16:25 up to Sep 11 2018 13:53

—— BdP_31Bc330/sry 100.0% scabea(shi3l)
= BdP"I1ACAI0 100 0% scaled(bme2B0)
""" BAF_M18c330nv 100.0% scaledibme280) comection fit

18h Qg? 06h 12h
72

for period: Sep 10 16:25 up to Sep 11 2018 13:53

A m0.9250, arder=1 ] O
BdP_3118c330/srv: 48 23(avg), 1.75(std dev), 43,50(min), 52 00{max) .
BdP_I18c320rv: 45.08(avg). 185{std dev), 41.00min], 49.00(max}

Bagt fit mi potynomists {Ie- qmn first]
31 0000]
B !. !

best fit
B8P _I18c330/srv ~ BaP_ 3183300

44 46 48 50 52

table BdP_3f18c330 sensor (column) sre (shit31) ©op

scaled to avg BdP_318c330/srv (shtdl)
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47.5 4

45.01

4z 4

&

table BdP_3118c330 sensors (column) grh (spec)
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SHT31 en Spec
OLS regression R? 0.921

Graphs of measurements for period: Sep 10 16:25 up to Sep 11 2016 13:53

—— 5% 3Mlscnony 100 sedlsal)
" BdF MISc¥idigrh 100.0% scaledispec
""" BdF_M18c¥M0igrh 100.0% mlaulspen(mmmm

18h 1 06h 12h
k)
2

for period: Sep 10 16:25 up to Sep 11 2018 13.53

R =0.9212, order=1

BaP_318c330/srv: 48 23(avgh. 1.75(std dev). 43 50(min), 52 00{max)

BaP_18c330/grh: 38 68{avg). 1.67(std dev). 34 50(min), 42.00{max) N
o |Best fit mi polynomis als tlw ude fil "ﬂ] . .

BaP_M18c330/srv: [0, - .

|BaP_3M8c330grh: [55]5’5 0')]56]

Best fit
BdP_MA8cAM0sry ~ BaP_3F1BcII0Ngrh

44 46 48 50 52

table BdP_3f18c330 sensor (column) ey (sht31). o o

scaled to avg BdP_3f18c330/srv [sht31)

table BdP_Sd5badst sensors (column) srv (sht31)}

52

52

SHT31 en SHT31
2 kits, 30 cm uit elkaar
OLS regression R? 0.863

Graphs of measurements for penod: Sep 10 16:25 up to Sep 11 2018 13:53

—— BaP 1830/ 100.0% scaledishtd1)
—— B BdStadSliry mcm«uwms:n
----- B BdSad5lisry 100.0% scaled|she31] comection it

18h %, 06h 12h
%

for period: Sep 10 16:25 up to Sep 11 2018 13.53

R =0 8638, order=1 -
BaP_318c330/srv; 48.23(avgh 1.75(s1d dev), 43 50(min}, 52 00(max) . %
BaP_BdSbadStisry: 47 69(avg). 1.99(std dev), 44.00(man), 52.00(max) H L,
Best fit mi polynomials (low order first) &
BaP_3118¢330/srv; [-0.0000, 1.0000]
|BaP_BdSbadsfisry: | -3.2470, 1.0562) . . .
.
best fit
BAP_318¢330srv ~ BaP_BASEadStisry

44 46 48 30 52
table BdP_3f18c330 sensor (column)sre {shidl) oo by Py

report: https://github.com/teusH/MySense/blob/master/statistics/2018-09-11 CorrelationReport_rh_ BME280-SHT31-Spec.pdf
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verschil in temperatuur sensor waarden

24 uur, indoor, binnen 1 kit, geen behuizing

SHT31 en BME280
OLS regression R? 0.985

Graphs of measurements for penod: Sep 10 1625 up to Sep 11 2008 13:.22

SHT31 en Spec
OLS regression R? 0.980

Graphs of measurements for penod: Sep 10 16:25 up to Sep 11 2018 13-23
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BAF_ M1 330temp et mlemmnsm cermection it
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scaled to avg BdP_311Bc330/stemp {sht31)

24
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for period: Sep 10 16:25 up to Sep 11 2018 13:22

287 [mi=0.9852, orer=1
BaP_318c330/stemp: 25 35(avg], 1 17(std dev), 23.50(min), 28 00(max)
Ba3118c330/emp: 25 27(avgh, 1.21(55d dev), 23 40{min), 27, 10(max)

Best fit mi polynomials (low order first).
BaP_3718c330stemp: [0.0009, 1.0000]
271 |BaP_3M1BcIA0temp: [-0.6134, 1.0290]

2519

244

table BdP_3f18c330 sensors (column) temp (bme280)

best fit
87 3f18c330/stemp ~ BdP_318c330/temp.

Fib | —

scaled to avg BAP_3f18c330/stemp (sht31)
[
o

[
&

294

table BdP_318c330 sensors (column) gtemp (spec)

n
@

N
)

M
-3

BdP_M12c330stemp 100 0% scaledishtdl)
T BdF31Sc33igtemp 100.0% scaled|spec)
""" sap’msc!nv«nn 100.0% scaleﬂlloecl comection it

18h 06h 12h
%’b

for period: Sep 10 16:25 up to Sep 11 2018 13:23

271

264

Ri=0.9804, orders=1
BaP_H18c330/stemp: 25 35(avg), 1 17(std dew), 23 50(mn), 28.00(max} .
BaP_318c330/gtemp: 26 41{avg), 1.2B(std dev], 24.50(min), 29.00{max}

mi polyn: wmansllowomemrsn
BCP 3?!5(33&'“!'\‘0 0.0000, 1.0000] . =
BdF_3f18c330/gtemp: [-ﬂ 9702, 1.0799]

best it
LR BaP_3M8c330stemp ~ BAP_M18:330/gtemg

24 25 26 27 28

table BeP_3f18c330 sensor (column) sbemg [sB3L}eq 2015 1320 by pypiotinumg

24 25 26 27 28

table BaP_3718c330 sensor (column) sbemg [sBELjer 2015 1323 by pypotnumg

scaled to avg BAP_3f18c330/stemp [sht3l)

table BOP_Sd5badst sensors (column) stemp [sht31)

28] —

271

264

251

244

281

271

26

254

SHT31 en SHT31
2 kits, 30 cm van elkaar
OLS regression R? 0.937

Graphs of measurements for penod: Sep 10 16:25 up to Sep 11 2018 13-23

949 | H18 330 temp. 'lWOXKMlshI)IJ
BadLl 100.0% scaled|shi
""" sap’susuasvm 100.0% s(aledllrx!ll comection fit

18h % o6h 12h

for period: Sep 10 16:25 up to Sep 11 2018 13:23

[ =0.9370, orser=1
BoP_318c330/stemp: 25 35(avg), 1.17(std dev), 23 50(min), 28, 00(max}
BaF_ BdShadSiistenp: 25 32(avg). 1.18(std dev), 23 45(min}, 27 00(max)

e ot L e
BaP_318c330/ste
B Bustatststemp. 165260, 557811 -k .

best fit
. BaP_3f18c33¢stemp ~ BdP_BdSbadStistemp

24 25 26 27 28
table BaP_3718c330 sensor (column) sbemg [sBELjer 2015 1323 by pypotnumg

report: https://github.com/teusH/MySense/blob/master/statistics/2018-09-11 CorrelationReport_temp BME280-SHT31-Spec.pdf
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SDS011 Grubbenvorst PM, _ vergeleken

met BAM1020 Hoogheide (PLIM, 3 km)
over periode van 6 weken aug-sept 2018

Hoogheide en SDS011
OLS regression R? 0.530

scaled to avg HadM/pm_25 (BAM1020)

Graphs of measurements for period: Jul 31 21:25 up to Sep 11 2018 21:25

HadM/pm_25 100.0% scaled(BAM1020)
HadM_30aead505888/pm25 100.0% scaled(5D5011)
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SDS011 Grubbenvorst PM, _ vergeleken met

BAM1020 van Vredepeel (RIVM, 30 km)
over periode van 6 weken aug-sept 2018

Vredepeel en SDS011
OLS regression R? 0.550

Graphs of measurements for period: Jul 31 21:25 up to Sep 11 2018 21:25

= NL10131fpm_25 100.0% scaled{BAM1020}
= HadM_30aea4505868/pm25 100.0% scaled(5D5011)

oo
=]
1

=
=]
1

o+
o
1

scaled to avg NL10131/pm_25 (BAM1020)

=
B
e
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PM__ vergeleken met BAM1020 van

Hoogheide (PLIM, 3 km) en Vredepeel (RIVM, 30 km' A
over periode van 6 weken aug-sept 2018

Graphs of measurements for period: Jul 31 21:17 up to Sep 11 2018 21:17

35
HadM/pm_25 100.0% scaled({BAMI1020)
= NL10131/pm_25 100.0% scaled(BAM1020)
Tt NL1O131fpmi_25 100.0% scaled(BAM1020) correction fit
30 _
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N OLS regression R? 0.358
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PM__ vergeleken met BAM1020 van

Hoogheide (PLIM, 3 km) en Vredepeel (RIVM, 30
over periode van 3 weken aug-sept 2018

Vredepeel en Hoogheide
OLS regression R? 0.376

Graphs of measurements for period: Aug 24 21:56 up to Sep 17 2018 21:56

35 A
— HNL10131/pm 25 100.0% scaled{BAM1020)
— HadM/pm_25 100.0% scaled{BAM1020} V
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SDS011 Grubbenvorst PM, _ vergeleken met BAM1020

Hoogheide (PLIM, 3 km) en Vredepeel (RIVM, 30 km'
over periode van 6 weken aug-sept 2018

sealed to avg HadMipm_25 (BAM1020)

table HadM_30aead505888 sensors (celumn) pm25 (SDS011)

Hoogheide en SDS011
OLS regression R? 0.524

Graphs of measurements for period. Jul 31 21:25 up to Sep 11 2018 21.25

— HadMipm 75 100.0% scaled{BAM1020)
HacM_303ead505888/pm2S 100 0% scakeai5D5011)
T HaeM_300ead505888/m25 100 0% scaledSD5011) comection fit
&0 4
50 4
404
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201 I[
10 {
04
% % %, %, % %
2 2 2
%e %5, -3 2 <N 2
for pariod: Jul 31 21:25 up to Sep 11 2008 2125
R =0.5244, order=1 i
70 { |HedMipm_25: 9.46(avg) 591051 dev). 0.00(min), 34.00max)
HadM_203ca4S05888/pm25: 13.70(avg), 13, 10{std dev), 0.47(min), 74.93(mag)
Best fit ml nmymmualsinnw order first): . . .
604 |HadMipm_25: [0.0000, 1.0000] = = i
HadM_3080a4505888/pm25: [-1 5178, 1 6038) *
.
50 4 L]
404
a0 4
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o
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tablas HadM sensor (calumn) pm_25 (BAM1020}

scaled to avg NL10131/pm_25 (BAM1020}

{ealumn) pm25 (SDSO11)

table HadM_30aead505888 sensors

Vredepeel en SDS011
OLS regression R? 0.550

‘Graphs of measurements for period: jul 31 21:23 up to Sep 11 2018 21:23

= NL1013Ljpm 25 100.0% scaled(BAM1020)
HadM_30ueadS0SBBEImMZE 100 0% scaleaSOSO111
HadM_30aead505868/pm25 100 0% scaled(S05011) correction fit
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for pericd: Jul 31 21:23 up to Sep 11 2018 21.23

R*=0.5503, order=1 i
NLI013M/pm _25: B.57(avg). 5.67(std devl. 1.00(min), 27.00{mgx) *
B0 - |HadM_30aeadSOSEB8/pm2s: 15.56(avg). 16.12(std devl. 0.68{min), 83.08{max}
Best fit mi Mwmm: e e l\ls!.’l . .
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HadM, juHMESDSNGI'Dm!S [ 2 S}]G 2.1107] .
T e . . .
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table NL10131 sensor (column} pm_25 (BAM1020)

25

Hoogheide en Vredepeel
OLS regression R? 0.358

‘Graphs of measurements for period: jul 31 21:17 up to Sep 11 2018 21:17
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for pericd: jul 31 21:17 up to Sep 11 2018 21:17
n’-(l 3581, order=1 = = & S
25 Mjpm_25: 10.01(avg), 6 160sad ael, *1 doirfin), 34 00(man)
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table HadM sensor (column) pm_25 (BAM1020) 17
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