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Measurement Systems

Reference Portable (“mid-cost”) Sensors (“low-cost”)




Growth of Sensors Outpaces
Reference Sites
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Sensors include Aeroqual, AirBeam, Clarity, PurpleAir, and Safecast PM, s sensor systems - August 2018 ©TD Environmental Services
Reference stations include permanent sites run by local air districts and the California Air Resources Board www.TDEnviro.com



Messy Air Sensor Data

Parameters(s) Few Multiple; not uniform
Coordinates Some problems Not always clear
Date Not always labeled
Time
Location
Conventions
Metadata Available - updated? Often lacking

Number (worldwide) 10,000 (slowly growing) 100,000 (rapidly growing)



“Too”s and “Not”s

* Too many sites * Not representative
* Too few sites * Not long-term

* Too uncertain * Not useful

* Too stationary * Not profitable

* Not wanted
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“My sensor instantly tells “Are these sensors accurate to
me what’s happening monitor smoke from fires?”
outside my house.”



Air Sensing Tools

Open goodness
Data crunching
Hybrid data systems



Showing the most recent values for PM2.5 v

Opg/m®12.2 244 367 489 61.1 733 856 97.8+
Data Disclaimer and More Information

www.OpenAQ.org
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Showing PM2.5 v values over last week.
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AirNow
_J Developer Tools

|

Data Feeds ‘ File Products

FAQ

AirNow API

Air Quality 101

Web Services > Historical Observation By Latitude and Longitude

Documentation

Query Tool

1 Latitude:
Longitude:
Date:
Distance:

Format:

37.8028 2
-122.2732 °
2018-00-02 ||
25 miles

[ application/json ¥ |

2 Generated URL

Santa Rosa

http://www.airnowapi.org/ag/observation/latLong/historical/?
format=application/json&latitude=37.8028&longitude=-122.2732&date=2018-09-02T00-
0000&distance=25&API_KEY=28545717-1CE2-4F70-B810-55B602C36960

Output

LOADING...

https://docs.airnowapi.org/webservices
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Build

VA

42.1617
43.2266
42.434149
44.5884
42.290094
44.61569
44943114
42.33155
42623225
45.014998
44.3958
42.1941
44.778743
45.25928
44.752092
38.507112
40.170917
44.728314
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45.28845
42.190296
44.2921
44.063916
44.6306
44.299787
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39.741667
38.75961
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39.303056
37.70097
37.256069
33.750833
38.448581
38.650259
38.631057
38.5425
32.346905
38.656449
38.65643
34.8275

-123.64835 2018-09-05T:
-123.36479 2018-09-05T:
-123.34847 2018-09-05T:
-123.2673 2018-09-05T:
-123.2321 2018-09-05T:
-123.09146 2018-03-05T:
-123.00593 2018-09-05T:
-122.88027 2018-03-05T:
-122.81016 2018-09-05T:
-122.79038 2018-09-05T:
-122.7305 2018-09-05T:
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-122.61705 2018-09-05T:
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-117.8129 2018-09-05T:
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-108.7203 2018-09-05T:
-107.87022 2018-03-05T:
-106.96176 2018-09-05T:
-104.77834 2018-09-05T:
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-96.0033 2018-09-05T:
-95.976402 2018-09-05T:
-95.794128 2018-03-05T:
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-94.57983 2018-09-05T:
-94.57055 2018-09-05T:
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-94.03474 2018-09-05T:
-93.299692 2018-03-05T:
-90.734167 2018-09-05T:
-90.398436 2018-09-05T:
-90.350463 2018-09-05T:
-90.281144 2018-03-05T:
-90.263611 2018-09-05T:
-90.225928 2018-09-05T:
-90.198548 2018-09-05T:
-90.18977 2018-09-05T:
-89.9889 2018-09-05T:

PM2.5
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PM2.5
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PM2.5
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PM2.5

11.5 UG/M3
9.2 UG/M3
8.8 UG/M3
5.9 UG/M3

10.3 UG/M3
8.5 UG/M3
8.5 UG/M3

14.2 UG/M3

54.1 UG/M3

10.2 UG/M3
6.9 UG/M3

16.3 UG/M3

11.5 UG/M3
9.7 UG/M3
7.1 UG/M3
7.5 UG/M3

17.2 UG/M3

10.6 UG/M3
9.4 UG/M3

15.1 UG/M3

19.2 UG/M3

17.1 UG/M3

17.9 UG/M3

20.3 UG/M3

16.7 UG/M3
6.8 UG/M3

10.6 UG/M3
4.4 UG/M3

13.5 UG/M3

11.4 UG/M3
2.8 UG/M3
4.5 UG/M3
8.8 UG/M3

11.1 UG/M3

14.3 UG/M3

12.8 UG/M3

11.4 UG/M3
8.9 UG/M3
5.4 UG/M3
9.6 UG/M3
4.8 UG/M3
4.1 UG/M3

10.3 UG/M3
4.4 UG/M3
6.4 UG/M3
7.9 UG/M3

10.4 UG/M3
7.3 UG/M3
17 UG/M3
7.9 UG/M3
8.3 UG/M3
9.8 UG/M3
5.9 UG/M3
5.2 UG/M3
5.1 UG/M3
5.3 UG/M3
4.6 UG/M3
5.4 UG/M3
5.2 UG/M3
8.2 UG/M3
8.1 UG/M3
8.8 UG/M3
7.2 UG/M3
9.1 UG/M3
1.5 UG/M3
7.8 UG/M3

18.2 UG/M3
6.9 UG/M3

Cave Junctiol Oregon Dept
Roseburg - Gi Oregon Dept.
Grants Pass - Oregon Dept
Corvallis - Cir Oregon Dept
Provolt - See Oregon Dept
Albany - Cala Oregon Dept
Salem - State Oregon Dept
Medford Wel Oregon Dept.
Shady Cove - Oregon Dept
Silverton Oregon Dept
Sweet Home Oregon Dept
Ashland Fire Oregon Dept
Lyons Oregon Dept
Portland - Sp Oregon Dept.
Mill City Oregon Dept

410330036
410190002
410330114
410030013
410330011
410430009
410470041
410292129
410290019
410470007
410432002
410290203
410432003
410050004
410430104

8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11

MMCA81033 California Air MMCA81033 840MMCA810:

Red Bluff - Wi Tehama Cour
Detroit Lake Oregon Dept
Chiloquin Firi Oregon Dept
Multorpor  Oregon Dept
Klamath Fall: Oregon Dept.
Sisters Fores Oregon Dept
Bend - Pump Oregon Dept
Madras - We Oregon Dept.
Prineville - D Oregon Dept.
Atascadero2 San Luis Obis
Nipomo Mes: San Luis Obis
Mesa 2 /Nipc San Luis Obis
Lakeview - Ci Oregon Dept

61030007
410470123
8.4041E+11
410050102
410350004
410170004
410170120
410310007
410130100
60798002
60792007
60792004
410370001

8.4006E+11
8.4041E+11
8.4084E+14
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4041E+11
8.4006E+11
8.4006E+11
8.4006E+11
8.4041E+11

MMCAB8101C California Air MMCA8101C 840MMCA810:

GBUAPCD EB Great Basin | MMGBU100:

840MMGBU 10!

GBUAPCD EB Great Basin | MMGBU100( 840MMGBU10

Burns - Wash Oregon Dept
John Day Da' Oregon Dept.
La Grande Hz Oregon Dept
Baker City - f Oregon Dept.
Cove - City H Oregon Dept
Pinedale Gas Wyoming De
Cody Mobile Wyoming De
South Pass  Wyoming De
Ute 3 Southern Ute
Sheridan Mo Wyoming De
Cheyenne NC Wyoming De

Lawton Nort| Oklahoma D¢
Near Road Ol Oklahoma D¢
Moore Oklahoma D¢
Healdton  Oklahoma D¢
North OKC  Oklahoma D¢
Glenpool Oklahoma De
Tulsa Oklahoma D¢
McAlester  Oklahoma D¢
Union Oklahoma D¢
St.Joseph  Missouri Deg
RG_SOUTH Missouri Deg
Troost Missouri Deg
Blue Ridge I-i Missouri Deg
LIBERTY Missouri Deg
ELDOSPGS  Missouri Deg
Hillcrest HS Missouri Deg
CLEVELAND Mississippi D
ARNOLD Missouri Deg
Ladue Missouri Deg

Forest Park Missouri Deg
BROADWAY | Missouri Deg
Hinds CC Mississippi D
BLAIR STREET Missouri Def
Branch Stree Missouri Deg
HERNANDO Mississippi D

410250003
410230002
410610123
410010004
410610120
560350101
8.4056E+11
560130099
80677003
560330006
560210100
400310651
401090097
400270049
400190297
401091037
401430174
401431127
401210415
401050207
290210005
290370003
290950034
290950042
290470005
290390001
290770036
280110002
290990019
291893001
295100094
295100007
280490021
295100085
295100093
280330002

8.4041E+11
8.4041E+11
8.4041E+11
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8.404E+11
8.404E+11
8.404E+11
8.404E+11
8.404E+11
8.404E+11
8.404E+11
8.404E+11
8.4029E+11
8.4029E+11
8.4029E+11
8.4029E+11
8.4029E+11
8.4029E+11
8.4029E+11
8.4028E+11
8.4029E+11
8.4029E+11
8.403E+11
8.403E+11
8.4028E+11
8.403E+11
8.403E+11
8.4028E+11
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OpenAir

THE OPENAIR PROJECT » HOME

openair - open-source tools for air pollution data analysis

The openair project was a Natural Environment Re
to provide a collection of open-source tools for the &
background information to the project. The project v

The project was led by the Environmental F
J-_ the University of Leeds and is now hosted :

v
o
- http://davidcarslaw.github.io/openair/
o
v
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- Many Systems

Hybrid data systems:
* Collect, store, distribute

* Purpose-driven

* Multiple data types
* Normalization IERT ‘dsco
*QC P

and many more...

* Easy-to-use

14



- AirSense — Data Ingest
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AirSense - Alerts

“._ AirSense

8/15/2018 12:16:22 AM

Site Name Instrument Name Last Updated Percent Complete Parameter Name Max Value Min Value Average Value

Temperature : 28.4 31.8
39.3 45.4

Met (Airmar) 8/14/2018 10:05:10 AM 100 Relative humidity
Wind speed

Wind direction

Battery voltage

Panel temp

uv BC1

Uv BC2

IR BC1

IR BC2

PM2.5 (PDR-1500) 8/14/2018 10:05:10 AM 98.4 Particulate Matter (2.5 um)
Temperature

Relative humidity

Wind speed

Wind direction

100 Battery voltage

Panel temp

UV BC1

Uv BC2

IR BC1

IR BC2 4
PM2.5 (PDR-1500) 8/14/2018 2:25:02 PM 55.7 Particulate Matter (2.5 um) 231.2

Site 1 Data logger (CR6) 8/14/2018 10:05:10 AM 100

Aetholomerter (MA-200) 8/14/2018 10:05:10 AM 99.6

Met (Airmar) 8/14/2018 2:25:02 PM 100

Site 2 Data logger (CR86) 8/14/2018 2:25:02 PM

Aetholomerter (MA-200) 8/14/2018 2:25:02 PM 99.4

TD Enviromental
(707) 310-5541
tim@tdenviro.com

16



AirSense

& Dashboard ? Sites ~ & Graphs ~ ¥ Favorites = Data Grid B Reports ~ W Maps ¥ Wizards £ Settings ~

Real Time(Canary S5 vs Grimm (LaCasa))
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AirSense
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AirSense

& Dashboard ? Sites ~ I Graphs ~ W Favorites 2 Data Grid B Reports ~

Real Time(Canary S5 vs Grimm (LaCasa)) 2
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‘ ! AirSense

& Dashboard ? Sites ~ I Graphs ~ ¥ Favorites = Data Grid B Reports ~ W Maps ¥ Wizards £ Settings ~

Real Time(Canary S5 vs Grimm (LaCasa)) 3

Start Date 8/1/2018 5 End Date 9/7/2018 i

Raw Data ;1 Min /5 Min (10 Min ®15 Min (30 Min )1 Hour ()1 Day

Canary S5 vs Grimm (LaCasa)
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AirSense — On the Fly Aggregations
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AirSense — On the Fly Aggregations
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AirSense - Normalization

RPM2_5(La Casa Collo (CS5)) e

Reference: PM2.5 Total Atmospheric(La Casa NCORE) - Adjustment 1: humidity(La Casa Collo (CS5)) - Adjustment 2: tempf(La Casa Collo (CS5))
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AirSense — Custom Dashboards
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Going Forward...

* Harmonization
e Standards
* Open systems & data exchange protocols

* Much more analysis
 What does this mean?
e Where did it come from?

* Making it easy
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Contact Information

Tim Dye, CCM TD Environmental Services, LLC
Tim@TDEnviro.com 10 Fourth St.

707-335-6169 (w) Petaluma, CA 94952
707-310-5541 (m) TDEnviro.com

¢ TD ENVIRONMENTAL

Al sty vy, analytics, sl maghits EIF HII'-"I";._.'FE



