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Material and methods: crowdsourcing atmospheric data

netatmo weather station
http://www.netatmo.com

“Automatic upload of data from
sensor (‘Internet of Thinks’) and
sensor network” (Muller et.al. 2015)
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Material and methods: comparative measurements

Climate chamber measurements
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Raw data availability (01.01.2015 — 30.06.2015)

number of netatmo stations (data quality level 0)

netatmo station ID
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Challenges of crowd-sourced atmospheric data

Crowd sourced hourly records of air temperature from netatmo outdoor devices
Data quality level O -> raw data

50 =_, ........ T ———————— —— T ——T—— ————T——T—— ——T———T—T— ,_=
= netatmo =

S UCON DAHL =

40 E_ UCON DESS (urban) _5
30 =

®) = =
%U 20 E_ | | \‘,““
— = | (IR AR 1| =
10E T S

E \ / ¥ ! 11 ' \’ ‘ | | ” l \| l g

O E_ “‘MAM Py 1Y i \. Wl I. ‘|‘ 1;‘ ‘ _E

_10 ;_l ........ | IS T TR TR THAA SR T | R T T SN SR T S | I T TR TR TR S T 1 | I T TR T WA W T T | I R W RN T SR SR S 1 l-—g

|
Q
>
R
D
O
<
Q
-
>
©
=
<
Q
<
|
-
>
|
c



Challenges of crowd-sourced atmospheric data

(oTE1114Y; Data Filter Potential
Level Criteria for each station Error Sources
0 Raw data netatmo API server limits
Intermittent failure of wireless network, loss
1 > 80 % hourly data per day ,
of battery power at netatmo sites
2 > 80 % daily data per month see above
3 Invalid latitude, longitude or altitude User-specific operating error
4 Monthly average of daily minimum Ta  User-specific installation error (misuse)
UCON threshold rural and urban site Netatmo device has been set up indoors
. Daily maximum Ta Netatmo device has not been set up in the
UCON threshold rural and urban site shade (no radiation shield)

Urban Climate Observation Network
(UCON), Fenner et al. 2014




Challenges of crowd-sourced atmospheric data

Ta°C)

Crowd sourced hourly records of air temperature from netatmo outdoor devices
Data quality level 5
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Benefits of crowd-sourced atmospheric data
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Urban morphology covered by netatmo weather stations?



Benefits of crowd-sourced atmospheric data

Urban morphology data of netatmo weather stations in Berlin
(radius=250 m)
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Benefits of crowd-sourced atmospheric data

netatmo monthly mean nighttime UHI (data quality level 4) JUN 2015
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Benefits of crowd-sourced atmospheric data

netatmo monthly maximum nighttime UHI (data quality level 4) JUN 2015
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Benefits of crowd-sourced atmospheric data
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Conclusion and outlook

* High spatio-temporal data availability (city-specific)

e Basic metadata is available

e Quality assurance is a huge challenge

* User-specific operating errors and misuse

* Full range of urban morphologies is covered in Berlin

* Night-time air temperature records are suitable for UHI analysis
* Excellent complement to traditional observation networks

* Urban and non-urban reference sites should be available

* Measurement height above ground?

 Development of new filter techniques (regression analysis)



Conclusion and outlook

netatmo precipitation June
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Conclusion and outlook

research platform: Urban Climate and Heat Stress (UCaHS)
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netatmo precipitation January
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Spatio-temporal data availability (air temperature raw data)

netatmo data availability (level 0) for the period 01.01.2015-30.06.2015
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Challenges of crowd-sourced atmospheric data

Sigma daily minimum Ta (degC)

Sigma daily minimum Ta (degC)

Separation between outdoor and indoor air temperature records
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Netatmo outdoor measurement devices

http://wiki.wetterstationen.info/index.php?title=Netatmo_NWS01



Review paper: crowdsourcing for climate and atmospheric sciences

Muller, C. L., Chapman, L., Johnston, S., Kidd, C., lllingworth, S., Foody, G., Overeem, A., Leigh, R. R. (2015):
Crowdsourcing for climate and atmospheric sciences: current status and future potential. International Journal of
Climatology, doi:10.1002/joc.4210.



netatmo station ID

Spatio-temporal data availability (air temperature)

number of netatmo stations (data quality level 4)

1200 F T T n
900 [~ -
600 = -
300 —
oL | 1 7
T T T T T 1 1 1
= — ¢ ¢ !
1000 | : {1000 . - i |-
500 5001 . | |-

4 Ol | | i 1 ]
Jan Feb Mar Apr May Jun 0 25 50 75100
%







netatmo monthly mean nighttime UHI°C)

(0))

1N

N

—
R =-0.859

Sky View Factor without vegetation

I y =-4.02x + 6.47 |
| o O >i o . -
I g i
- \ O -
| [T TTeR
[ | 1 1 1 L I L L 1 l L 1 1 l 1 B |
0.0 0.2 0.4 0.6 0.8 1.0



