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Size Matters el

Fine and ultrafine particulate matter tends to circumvent
the mechanisms that the body has to deflect, detain, and
destroy unwelcome visitors.

Harmful ultrafine
0.1 micron particles

Ultrafine particles are like little Trojan horses,
pretty much every metal known to humans
can be found on them.

This is PMO.1 or 0.1 micron particles.

Fine and ultrafine particulate matter tends to
circumvent the mechanisms that the human body has
to deflect, detain, and destroy unwelcome visitors.

The health effects of air pollution are strongly
influenced by particle size.
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Harmful ultrafine Airborne Formaldehyde Bacteria Odours
0.1 micron pollutants and benzene

particles

2.5 microns are tiny particles
suspended in the atmosphere.

When we breathe them in they can cluster on the lining
of the lungs. They've been linked to heart attacks,
strokes and skin ageing.

But particles of 0.1 microns
are much smaller...

0.1 microns, or ultrafine particles, are much smaller. In fact,
you can fit 1,000 across the diameter of a human hair. And
they travel even further into the lungs.

These ultrafine particles are much smaller, so they travel
further inside our bodies. They collect in the smaller
branches and gas exchange regions of the lungs.
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The Composition of the Air Impacts our Performance
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‘https://www.sharedairdfw.com

EPA Monitors and UTD Sensors
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EPA Monitors and UTD Sensors
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EPA Monitors and UTD and Purple Air
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EPA Monitors and UTD and Purple Air
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EPA Monitors, UTD and Purple Air Sensors,
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SharedAirDFW

Here is a view of a sample SharedAirDFW page. This page is essentially a map for Particulate Matter (PM, 5) ground monitor
locations, where only PM, s data can be obtained for easier consumption.

You can access the SharedAirDFW using https://www.sharedairdfw.com/
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HOW-TO USE
This take you back to the default settings: It only You can use this HOW-TO USE button to pop up brief
display SharedAir monitors’ locations on the Carto instruction window. It provides how to see the real
Positron map style with wind vectors. time data in each sensor and how to change the map
style.
SHOW/HIDE PANEL PARTICULATE MATTER
This button can be used to change the appearance of Once you hit this button it pops up new window with a
right-side Control panel. You can access full map brief description about Particulate Matter.

hiding the Control panel by hitting on this button.

ABOUT ZOOM IN/OUT

This provides you about this website by opening new There are two separate buttons, “+” and “-”. These
window. It is a brief description about the SharedAir allows you to zoom in and zoom out the map area.
monitors and the developer of sensor and the

website.

MAP STYLE

There are four map styles can be selected using this
button. Once you get the mouse cursor on this icon it
expand with map options: Carto Positron, Dark
mode, Satellite and Street map.




Particulate Matter
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MINTS-AI

At top of the Control panel includes HOME, HOW
TO USE and SHOW/HIDE PANEL buttons.

Color chart for different concentration range of
Particulate Matter display right bellow the buttons

There are seven individual panels series bellow the
Color chart.

Each panel has a check box and a drop-down
menu.

By selecting check box make sensor location
visible on the map (except NOAA (wind),).

» By selecting check box of NOAA (wind) allows to
display the wind vectors.

By hitting on drop-down menu of each panel
shows more details and options available.
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SHAREDAIR MONITORS

SharedAir monitors made in MINTS lab at UTD. Mainly
PM, s concentration data available on this site. Under the
drop-down menu two options are available for data
averaging: hour average and 30 second average. Default
Is 30 second average.

PURPLEAIR

PurpleAir, a community system of PM low-cost sensors
that are installed, controlled and maintained by members
of the community. Only PM, s data obtained from this

database.

PM, s data obtain from the EPA's Air Quality System

(AQS) database collected by state, local, tribal, and
federal air pollution control agencies from thousands of
monitors around the nation. Only PM, s hourly averaged

data available on this site.

AIR POLLUTION BURDEN

Yearly estimated PM,s concentration where major air
pollution are permitted.

RADAR

Some of weather data obtained from Radar

NOAA (WIND)

Wind data obtained from NOAA (National Oceanic and
Atmospheric Administration’s) database. Selecting this
display wind vectors on the map. Wind direction and
speed at the location where the mouse cursor displayed
on the right bottom.

Three types of data can be monitored: NO,, CO and
CH,. Data obtained by ESA (European Space Agency)
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Grafana Dashboard

You can access MINTS Lab’s Grafana dashboard using http://mdash.circ.utdallas.edu:3000

Here is a view of a sample Grafana Dashboard home page:

HOME e 4 {0 88 General / Home
SEARCH m==p

STARRED > A Welcome o Grafana Need help? Documentation Tutorials Community Public Slack

DASHBOARDS =mp
ALERTING ====p

Dashboards Latest from the blog

Starred dashboards Oct 03

Visualizing an invisible problem: How Grafana helps Green

Recently viewed daghboards (ﬁi:.ny SO|U?[IDI'1FE combat air pollution | | |
Liang Wu is Co-founder and CIO at Green City Solutions, with a
background in business administration and media informatics.
During my occupational stays in China, | experienced the impact
of bad air quality and discovered the benefits of clean air in
hotspot areas. As a TedX speaker and member of the World
Policy Forum, | believe it is our responsibility to raise our voices
for the necessary changes to our environmental challenges and

act accordingly.

Oct 02

Set up instant SNMP monitoring with the new SNMP
integration in Grafana Cloud

Simple Network Management Protocol (SNMP) is an internet
protocol that is used to collect information about network
devices and manage them. Most of the modern devices
connected to a network support SNMP, such as routers,
switches, servers, printers, and more. There are three different

SI G N I N C versions of SNMP (v1, v2, and v3). It most commonly operates
on UDP ports 161 and 162. The most common versions being

H E L P used are v1 and v2.
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MINTS Lab Grafana Dashboard

88 General / Ho

> OO Dashboards
@ @] Manage dashboards and folders

Welcome \. Browse

Dashboards

_ Dashboards
icon

Browse
Starred

Alerts and Abnormalities

- < ~ip
l+2N& 3

When you get your mouse cursor on Dashboards icon, it
expand a drop-down menu.
Bird Calls

| General

Available MINTS Dashboa OonireiNede Darie

'|’*;’ :11

LoRa Node Demo
Browse option in the Dashboards drop-down menu allows [ General

you to access all the available Dashboards of MINTS Lab
Other Functionality Demo

™ |

You can open any Dashboard under the General folder by
selecting the relevant tile.
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Currently available MINTS Dashboards

Bird Calls data classification

Central Nodes comprehensive
data: PM data, Ozone, CO,

and some of climate data

LoRa Nodes data: PM data
and some of climate data

Alerts and Abnormalities

Bird Calls

Central Node Demo

[ e g
‘ <M ers)
- o | = -4 )

LoRa Node Demo

| —

Other Functionality Demo

- ; |
[ General

Radiation Dashboard

- ’ |
Y -
’ . P !
! -l :
‘ wivtBiviBnl

Sensor Library
] General
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Sample Central Node Demo Dashboard page:
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LoRa Node 006
RRNEAReel Menu allows you to To

LoRa Node 008 .
. Last 30 minutes
' oRa Node 000 select available

LoRa Node 011 Central and LoRa etz = Last 1 hour ‘ Here you can
LoRa Node 012 nodes. But Only Last 3 hours Hul select average

rLo ekl Central Nodes give | ' N ; time interval
. . g It looks like you haven't used this time picker Last 6 hours
LoRa Node 014 better V|Sual|zat|on before. As soon as you enter some time

CLENNCGEAGEN Oon Central Node You can Change the time ently used intervals will appear
Demo Dashboard interval for display the data  SHStETSeerrrpsrenee

now-1h Last 5 minutes
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Radiation Exposure about NoOw 1o enter custom time ranges. Last 2 days

" N | At 77 Aavie
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Sample Dashboard display data of Central Hub 8

8¢ General / Central Node Demo =5

mane  Central Hub 8

PM data for last hour. The data visible time

duration depend on selected time interval from
TnAnl Rar

Spectrum of log value of PM.

Wind data from Airmar. Angle represent the wind

direction, color code for wind speed and radial T W ALV

length for duration as a percentage.

Real time weather data, CO, and Ozone.

Radiation data for last hour. The data visible time
duration depend on selected time interval from
Tool Bar.

Real time radiation data.

Sensor location from GPS. You can zoom in and

PM Concentrations
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Sample Dashboard display data of LoRa Node 008

82 General / LoRa Node Demo < (@) Last6 hours ~

PM Log10(counts 0 rature Pressure Humidity

) Real time weather data. (L8 ] | | //\
L ( 31.9 °C | 994 mbar ' 2 50/0

device_name LoRa Node 008 ~

1 Spectrum of log value of PM.

PM data for last 6 hours. The data visible time

3 duration depend on selected time interval from TR
Tool Bar. B
Bus Voltage: ... Bus Voltage: ... Bus Current: ... Bus Current: ...
a4 Real time current and voltage status of Battery PM Concentrations
and solar panel. e - 0
50 16.4 pg/m?
16.3 pg/m?
5 Power usage of sensor from battery and solar 40 g/m? 11.7 pg/m
4.32 ug/m?
panel for |aSt 6 hOurS. 30 pg/m? 2.86 pg/m?
20 pg/m? - : 1.27 yg/m?
6 Sensor location from GPS. You can zoom in and S : 0.0798 g/

OUt. - SO i ‘ Sensor Location
0 pg/m? :

®

1 W

12:00

Power Use
send
r‘ .

' Richardson
500 mW »

0mw
08:.00 09:00 10:00 11:00

== Battery Power === Solar Power




MINTS-AI

Sample Dashboard display Bird calls data

Bird calls: Central nodes includes microphone which record the bird calls and classify the
Species.

88 General / Bird Calls =3

Central Hub 9 ~

1 Bird calls classification: Number of bird calls for T SRS
different species for last 6 hours.

Blue Jay
Narthem Mockingbird

Eastern Phoebe

2 Total number of bird calls for last 6 hours.

Sensor location from GPS. You can zoom in and
out.

American Crow

House Sparrow 4
Red-shouldered Hawk

;:L’“ C”) -

tack-crowned Night-Heran

Carclina Chickades l
Eastern Bluebird -
Purple Martin
Blue Groabeak
Loggerhead Shrike .
Lesser Yellowlega

Belted Kingfish

Upland Sandplpar

sasted Nuthatc

pottad &

n Goldfinch

Canada Goo

1
1
]
|
|
|
1
1
1
L
1
L

Northem Cardinal

Red-talled Hav .

'Fp'_u Waort” Grand P '4","

Sensor Location

Graphuy e

Cullw\h e

Ui ety
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Hattom Glty Irving ™
| Dallag

Arlington

‘
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Dufsanvi s

Cadar Hill
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