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Recordum Air Quality Index

Interpreting ambient air quality data is not easy for the general public. To translate the different gas
concentrations into an Air Quality Index makes it easier to understand. This Air Quality Index shows the air
quality in a number of health related, color coded categories. Around the world different Air Quality Indexes
are established, we have implemented Indexes based on US-EPA, European Air Quality Index but also a
German Index definition “Der Luftqualitatsindex”. These different Air Quality Indexes are implemented as
default setups, preparing the calculation method and setup the parameters and limits needed. The user is
able to adapt the setup to his needs. The Air Quality Index is shown as an html page on the airpointer. It is
very easy to integrate this page in a frame of the organizations webpage. Additionally the Air Quality
Index data can be polled from the airpointer as a JSON string if the data should be integrated in other

webpages.
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This Air Quality Index feature is available for the recordum airpointer and also for the recordum airQlog. It
is a payed option, if you have not already have purchased the option your distributor will be happy to give
you an offer. The feature can be installed on all machine build after mid of 2013 or instruments that have
an update to the actual software version.

Default Setup, Pollutants:

Log into with an Admin account and do a Software update, this update will enable the Air Quality Index

feature. On the left hand menu chose my Air Quality and Pollutants.
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Now the most important configuration needs to be done, you need to choose on which standard your Air
Quality Index should be based on.

S:\Beschreibungen\recordum_AQl.docx Seite 1



Environmental Monitoring Solutions

mlll recﬂrd“m Documentation

[T

&« [ 9 o noe =
B airpointer Graph Download Stationbook Overview Calibration [ESEUTTS
& [ Rulas & Actions my Air Quality - Pollutants

System Info Hame Additional Information

System Maintenance L]« Move (1

= O« mMave 21

Configuration 3 ¢ o -

LinOut [l 4 Mo 1

Communication O 4 Move 51

Support Programs

my Air Quality add

i
Delete
e Parameters Dafault

< Meteorolagy
@ Web-Pags Sattings
user Administration

based on Lufiqualitstsindex Luftmessnetz Bremen
based on CAQI City backgraund
based on CAQI Traffic

The main difference is that US-EPA AQl is number orientated while on the European and German Index
the resulting category is the main goal. After you have pressed <default> your choice is written to the
database and the unit tries to find the according measuring parameter on the machine. Now it is time to
check if the software find the right parameter. Click for example on Ozone and check the setup:

Rules & Actions = =

System Info my Air Quality - Pollutants

System Maintenance Detail

Extras Back

Configuration

LinLog Nome Ozane * Default name of pallutant (English)

Linout Your Hame Your localised name for this pollutant

Communication Short Hama G5 A shortar name e.9. chemical formula

my Air Quality e st < When assigning more than ane parameter whi
Show Public % on o Should this pollutant be shown ta your people:
Save

@ Parameters
o Meteorolagy

@ Web-Page Settings
User Administration 031

Assigned Parameter(s)
03Sensor [3][active]: [5103

Add Parameter vilv®

Delets Paramsteris)

If no parameter is found automatically you can add the parameter manually. For some setups, like PM in
US-EPA you can setup even more than one parameter to the pollutant. In case of PM it is PM2.5 and
PM10. Most of the setup here is self-explaining, under <your Name> you can put in the translation of the
parameter name. Repeat this step for all of your pollutants. If you don’t want to use a pollutant or if this
pollutant is not measured on the unit delete it by marking the checkbox next to the parameter and press
delete. If you want to add a pollutant, type in a name in the field next to the <add> button and press
<add> afterwards. In the example Benzene was added, the red warning sign shows you that you need to
assign a parameter.

ey my Air Quality - Pollutants
& [ SystamInfo Name Additional Information
System Maintenance L« move Qzone [§1]
extras O o[ moee Pacticulats Matter e
= | Configuration u I carbon Monoxide (31
LinLog
= | LinOut O «f Move Sulfur Dioxide (41
® Communication O« Move Nitrogen Dioxide sl
SUpPOrt Programs: = AN Benzene [101)
= | my AirQuality
@ Global Sattings Add
@ Categories
@ pollutants Delete
@ Paramatars
@ Metaorology Defauk | [based on US-EPA AQL
© Web-Fage Settings
User Administration

Categories:

It is time to have a look at the categories now:
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Rules & Actions my Air Quality - Categories

= | SystemInfo —

System Maintenance W cood [110- 5001
= | Extras HModerate [2151- 1001
Configuration Unhealthy for Sensitive Groups 3] 101-150(]
= Linlog nhealthy [41151-200 (]
Linout rvunhealthy [51201-300[]
Communication
hazardsus 161301 - 500 []

Support Programs
my Alr Quality
@ Global Settings

@ Meteoralagy
@ Web-Page Settings
Usar Administration

These categories are look quite different depending on the default configuration:

my Air Quality - Categories my Air Quality - Categories

= Name
Good lo-s00 Cood
Moderate [2151- 10001 Fair
unhealthy for Sensitive Groups [31 101- 1501 Moderate
Unhealthy [41 151 - 200[] Poor
Very Unhealthy [5]1201-300(] Very poor
Hazardous [6]301- 500(] Extremely poor

Even it is quite strict defined for some Air Quality Index, you can modify each category by

my Air Quality - Categories

Detail
Back
Configuration =
LinLog From
Linout Tl
Communication Name
Your Name
Legend
. g Settings
User Administration
Save

Additional Information

mio-
[2]1-
[312-
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[514-
[615-

clicking on it.

Category applies from ... til

Default name of category (English)
Your localised name for this category

The legend text

It is a very good idea to add a translation of the Name to <Your Name> to make sure local people
understand the category. On <Legend> explain to the local people what the meaning of this category is

and what they should avoid if this category is active.

Parameters

Having the Parameters added to the pollutants before, fine adjustments can be done and different

averages can be added to that pollutant.

‘my Air Quality - Parameters

Rules & Actions

System Info Detail
System Maintenance Back
Extras
configuration — o3 o
LinLog Gas Name o0
e Temperature m
communication

Method &

sae

Assigned Average(s)

@ Pollutants

- E Select an averaging methad (sel_avg_type) and time frame (sel_time_span) that uses your unit (sel_unit).
1f your DB stores the parameter averages using a different unit, then tall us about it {sel_unit_db_vaiues).

o Me

rage is part of the final index decision or computational only
prb w01 |75

Finally select i this

[ arithmetic 60 min Update | [arithmatic maan [ thour | [ygim? @ on O off

Add Average nane 30min nane none nteger ~|[75 ®on O oft

Deléte Average(s)

Default name of parameter (English)

In the upper part the reference temperature needs to be chosen, with this setup the correct computation
between units can be done. The other items on the upper part are self-explaining. But you need to know

more about averages:

Averages

The assigned averages are the key to the different setups. For averages the 1 minute averages of the

stored data, including coverage data are taken from the database for computing.
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The several different kinds of averages needs to be explained:

Arithmetic mean:
The data for the actual averages are taken from the database and averaged according to number of 1
second values included into this average. At the end a coverage for the resulting average is computed.

Example: 3h average: We should find 3x60x60 = 10800 one second values averaged together in total. If
we find only 9005 values included the coverage of the 3h average is 83,4%. In most cases a coverage of
75% needed for a valid index, in our example we fulfill this need.

The arithmetic average is calculated when the actual time fits the interval. In the 3h average example it is:

00:00, 03:00, 06:00, 09:00, 12:00, 15:00, 18:00, 21:00,...

Moving average:

The calculation is done in the exact same way like above, but the moving average is calculated in the
“Calculation Interval” defined in Global settings. In that way with a Calculation Interval of 60minutes,
every hour a 24h moving average is calculated.

Moving average EN:

The calculation is done a bit different as above: In the European Union 1hour averages need to be build
first including the coverage calculation. Depending of the coverage these 1h averages are set valid or
invalid. Only valid 1hour averages are taking to compute the final moving average. If we have not enough
1h averages we cannot compute the index. Typically we need 75% of coverage, so at least 3 1h average
out of four. This is the reason why only moving averages EN needs to have a duration of >4 hours.

Now Cast average:

The US EPA want to show Air Quality Indexes that is more presenting the actual situation than it is
possible with 1day averages that are used. The new Method is call Now Cast, the idea behind is to take 24
1h averages and give them a different weight. If it is close to the actual time it is weighted much higher
than the very first average. A precise description of this method can be found in the file
“pm25_aqi_reporting_nowcast_overview.pdf” of the US-EPA.

The calculation interval is normally 1hour but it can be set in “NOWCast Interval” defined in Global
settings.

Before adding a new average, you need to define the average type and it’s duration. In most cases the
unit the average is stored in the database is different to the unit the AQl is defined therefor the units
must be defined too. For the US EPA it is mandatory to define the number of places behind the comma for
correct calculation. The coverage needed for that average to be valid is the last edit field. With the last
on/off selector you can chose if this average should be only calculated and stored or if this average should
also be used to set Parameter index -> Pollution index -> Station index.

After adding the new average you will see a red warning triangle again. In this case we are missing the
limit definition for that average.
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'my Air Quality - Parameters

Rules & Actions

3
@ | SystemInfo | Success: Successfully deleted Limit(s).
= | System Maintenance Average Limits
% | Exras
Back
= | Configuration
% | LinLog [] Good Update | [Good o 0 ® on O off
@ | Unout 2 _
Fair . ®

% | Communication (m Update | | Fair ljs0 90 L} on O off
@ | Support Programs [] mModerate update | [moderate  ~|[s0 120 @ on O off
S 5 my Alr Quality Clveor W S —

@ Global Sattings ——

@ Categories Add Limit [verypoor — ~|[zz0 ] ®on Coff

@ Pollutants

@ Parameters Delete Limit(s)

® Meteorolagy
@ Web-Page Settings
# | User Administration

You need to add the lower and upper limit of the concentration of this Parameter that represents that
category.

This finishes the AQl parameter setup. It is a good idea to check the LinAqi log file for error messages.
After that you can see how you index is computed in the Service Interface of LinAqi. Just add ....... /cgi-
bin/linagi.cgi to the url of your machine.

L ¢ @ © & 1921686127 bin/inaqi cql . R n o &

|
| LinAgi Service Interface, normal Operation

Home Index Data Sofware

Index Data
STATION Bases o 155 EPA A Guaity Insex INDEX for Station: 6 20201005 124500 Stanen mgex caused by Pances w3s s 2 Sym
POLLUTANT 1 Dzone INDEX of Pollutant: 6 Wl 202701005 124500
PARANETER 103 INDEX of Parameter: 6 B 20201008 124500
Aeerage Type Time Average [daiabase unif Mwerage [ndexunl] | Comerage | DwaCx frroescass! | Index Timestamg [reprr——
Amecal Aug 10 20201004 124501 - 20201005 124500 283 g 283 pgie 1000% Datack 4 W 2021005124500 Es Normal caic dene
Arimmatical Aug 8h 20201005 1215101 - 20201005 124500 27350m 27 pom 100.0% Data OK o W 20201005 124500 YES Calc cone. abovs highesi dsfinion
POLLUTANT 2 Particulate Matier INDEX of Pollutant: 2 20201005 12:45:00
PARAMETER 1 PM2 5 INDEX of Parameter: H 20201005 124500
Avsrage Type Time Auerage [aatazase ung Average [NGBXUNT | COMEMage | DwnOKforldescacssss? | Inde Timestame D il
rimmelical Aug dars 20201004 124501 - 20201005 124500 311 pgim® 311 pyit 100.0% Data OK 2 20201005 124500 YES Normal calc done
PARANETER 2 PU1D INGEX of Parametar 2 WM 2020100500000
Average Type Time Average [aatavase un ABra0R NGEXUNL | COMSrage | DutaOk foredescabse? | InlEE Timestama s 1 e et
mmetical Avg 10872 30.4 ygi 30 4gme 000% Data oK 2 | 20201005 000000 YEs Normal calc dane
POLLUTANT 3 Carbon Monoxide: INDEX of Pollatant 5 W 202005 120090
PARANETER 1 CO INDEX of Parameter 5 B 2020105120000
Avvragn Trpe Time Average [database unif Averago [ndoxund] | Comverage | DaaOK frdescaueme? | Index Timestamg [epep—
Armmencal g n 20201005 1.00:01 - 20201005 120800 4359 oo 790,148 ugm* 1000% Data 0K 5 B 20201005 120000 YES Calc cone. a0ove nighsst cfnaon
POLLUTANT 4 Sulfur Dioxide INDEX of Polutant: 1 20201005 1200:00
PARANETER 1502 INDEX of Parameter. 1 20201005 120000
Actrage Type Time Average [datazase unl Average [nGeXuni] | Comerage | DwaOk fridescacsmer | Index Timestama v fr o s
Armmatical &g h 20201005 1.00:01 - 20201005 12000 19008 2401 ugm* 100.0% Data 0K 1 20201005 1220000 YES Valus 3 il negatr, stio zara
Arhmstical Avp 1days 20201004 00-00.01 - 20201005 00-00.00 519 ppb B2 ppb 100.0% Data OK - I 20201005 00:00:00 YES No calc allowed below deinition
POLLUTANT & Nitrogen Dioxide INDEX of Pollwtant: 1 20201005 12:00:00
PARANETER 1NOZ INDEX of Parameter: 1 20201005 120000
Aatrage Type Time verage [satasase unif Average [ndexuni] | Comerage | Dwaon tarwaencaame: | Index Timestama [Eerp——
Arthmelical Avg 1h 20201005 11.00:01 - 20201005 12.08:00 213 oo 57 poim* 100.0% Data 0K 1 20201005 120000 YES Normal calc dong

i Sorermact i gurmcand by b, o hactycn pat o o 05y nywe
Gapyrge by WAPW TECOTGUM €4

(Please be aware that this are dummy data just for testing)

If you are a bit scared because of that big number of configuration possibilities, just startup with the
according Default Setup. In most cases that is already the perfect setup!

Meteorology:

On most station also wind and other meteorological data are available you can use them to make your
AQl page more informative.

Rmlas RACHeRS my Air Quality - Meteorology
System Info Hame Additional Information
System Maintenance wind-direction [2] wind Dir - Dummyair (3)[active] - © [108930]
e wind-speed [2) Wind Speed - DummyAir [3][active] - m/sec (108924]
ambi [3] Air Temp - Dummyair [3)[active] - °C [108696]
LinLog ambient-air-pressure [4] Amb Press - Dummy#i [3][active] - mbar (1089361
LinOut ambient-air humidity [5] Humidity - Dummyir [31[active] - % 1089421
Communication
Support Programs

There are the 4 most usefully parameters predefined. Click on one to do your configuration:
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% ) Rules & Actlons e T )
©  SystemInfo Detail - wind-speed
= System Maintenance Back
% Extras =
% | configuration B @ on O off
©  Linleg Average one Cron @ 0f
®  Linout Average Two T —
@ Communication Average Three @ on O off
% SupportPrograms Parameter Wind Speed - Dummyair [3)[active) - m/sec - interval: 30 (manutes] (108924)
= my Air Quality Uit

@ Global Settings

e Categories B [

@ Pollutants Unit Display k/h

@ Parameters

@@ Metearology Assign /]

@ Web-Page Settings
% User Administration iSave

Assign needed Sensor Parameter
Your localised unit name

Unit of database stored values

Converted unit to be displayed (e.g. m/s tc

The first switch is to turn the display on or off. On the next one you chose the average used.

On the Assign drop down choose the parameter that represents Wind Speed in that case and press assign.
For some parameters you can chose the Unit the parameter should be presented.

Web-Page Setting

my Air Quality - Display Page Settings
Settings

Page Caption

Name of Station

Theme

Categary View
Pollutant view
Meteorology Position
Show only station index
Shaw full legend
Computation

Full legend text

miu-recordum A Q |

Garden Airpainter

Wghe ]

speadometer ~

gauges ~

above v
On ® off

@on Cof

== air Quality Index (AQI) and how if works

The AQT is a standard approach for monitoring how clean or polluted our local air might be. Tt aligns pre-defined
ranges of AQL values with potentisl heslth effects that some people might experisnce within o fow hours or even
daye afeer an air pollution event

Thirk oF the 401 s » metar stick thet runs From © o 800, The bigher the 401 velee, the grester the level of wir

pollution and the greater the heslth concern. For exsmple, n AQL value of 50 represents good air

little or no potentlal to affect public health, while an AQI value over 368 represents air quality
An AQI value of 189 generally corresponds to the Unite

hich is the level the US Environmental Protection Age

ey (EPA)

has set to protect public health.
> A1 values ot or below 106 are generally thosght of as satisfactory: When AQL values are sbove 169, outdeor
s may need to be modifi

## How AQI is calculated

The AQI is calculated for the following Criteris Pollutants

Gase:

£+ Air Quality Index (AQI) Legend
Meaning | Recommended | Actions

%o 58**<br />Good</spany | Air quality
Everyone: It's s great day to be sctive

ar: #696569 ;background- calor: #98e409; display: blac
satisfactory, and air pollution poses little or no risk

| <span sty
is consider
outside! |
| <span style="background-color:#£f0;display:block;™s*"51 o 109°*cbr [rioderatec/spany | Air quality is
acceptable; h for some pollutants there may be o moderste health concern far a very smell number of pesple
uho are unusually sénsitive to air pollution. | Unusually sensitive people: Consider reducing prolonged or heavy
exertions. Watch far symptoms such as coughing or shortness of breath. These are signs to take it easy. <br /><br
/5 Everyone else: It's o grest day to be sctive outside

tyle="color: #696969; background-color: #F17¢00;display black;">**101 to 158*<br />Unheslthy for Sensitive
/s nce health effects. The general public is not likely to be
rolanged or hesvy exertion. I1t's 8€ to be active outs
tch for symptoms such as coughing or shortness of b
action plan and keep quick relief medicine handy
as palpitations, shortness of breath, or unusual fatigue may
hese, cantact your healthcare

, but tske more
ath.<br /3cbr
/><br />People with
te a serious

problem. 1f you have any of
| <span style="color:#d3d3d3;background-color :#fo0;display:block;">**151 ta 200%*<br />Unhealthy</span>
Everyone may begin to experience health effects; members of sensitive graups may experience more sericus heslth

Default visual element for the station index
Default visual element for the pallutant indices
Meteorology data displays above or below indices

Display a full text legend Instead of one for each category
Description of the Index computational logic

Describe all categories in ane text element

4

The Webpage displayed is widely configurable and self-explaining. Your can write your own text, how the
AQl is computed and what does it mean yourself in your language. This not just a normal text, the format
is called markdown. This makes it possible for you to make headers,

Element Markdown Syntax

Heading #H1
## H2

H#i## H3
old **bold text**

Italic *italicized text*
Blockquote > blockquote
Ordered List 1. First item

2. Second item
3. Third item
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Element Markdown Syntax
Unordered List - First item
- Second item
- Third item
Code ‘code’

Horizontal Rule -

Link [title](https://www.example.com)
Image I[alt text](image.jpg)

A detailed description you can find here: Markdown Cheat Sheet | Markdown Guide

Example how to integrate in a frame

With this simple HTML line you can integrate your airpointer AQl page into your own web page:

[iframe src="https://airpointer-2020-00723.recordum.net/aqi/?p=my_ag&amp;layout=full"
width="100%" height="550" Frameborder="0"]

See an example here: AQI Example Site — tech support (airpointer.tech)

JSON communication

The communication between the User Interface and LinAqi is done by a call and a responding JSON string.
This Interface can be used for machine to machine communication if a webpage or similar should be fed
with the ready calculated AQl.

We have just to commands aqiinfo.cgi and agidata.cgi. With agiinfo you can see what is available on that
machine, with agidata you can ask for data. You need to send the login information with the command
otherwise you will not get a response.

The queries in my example (you need to define your user for communication):

https://192.168.6.127/cgi-bin/agiinfo.cgi?loginstring=downuser&user pw=1downUser23

That is the response of my testing station:

{

"categories": [{
"number": 1,
"name": "Good",
"translated": "",
"color": "#00e400",
"valid_above": 0,
"valid_below": 50

LA
"number": 2,
"name": "Moderate",
"translated": "",
"color": "#ffff00",
"valid above": 51
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"valid_below": 100
1A
"number": 3,
"name": "Unhealthy for Sensitive Groups",
"translated": "",
"color": "#ff7e00",
"valid_above": 101,
"valid_below": 150
1o
"number": 4,
"name": "Unhealthy",
"translated": "",
"color": "#ff0000",
"valid_above": 151,
"valid_below": 200
1A
"number": 5,
"name": "Very Unhealthy",
"translated": "",
"color": "#8f3f97",
"valid_above": 201,
"valid_below": 300
LA
"number": 6,
"name": "Hazardous",
"translated": "",
"color": "#7e0023",
"valid_above": 301,
"valid_below": 500
1,
"pollutants": [{
"number": 1,
"name": "Ozone",
"shortname": "03"

"number": 2,
"name": "Particulate Matter",
"shortname": "PM"

LA
"number": 3,
"name": "Carbon Monoxide",
"shortname": "CO"

1A
"number": 4,
"name": "Sulfur Dioxide",
"shortname": "SO2"

LA
"number": 5,
"name": "Nitrogen Dioxide",
"shortname": "NO2"

H,

"meteorology": [{
"number": 1,
"name": "Wind Dir"

1A
"number": 2,
"name": "Wind Speed"

1A
"number": 3,
"name": "Air Temp"

1

}

I think the identifier are self-explaining.

https://192.168.6.127/cgi-bin/agidata.cgi?loginstring=downuser&user pw=1downUser23

That is the response of my testing station:

{

"station_index": 247,
e —
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"time_stamp": "2020-10-05T13:00:00+01:00",
"missing": 0,
"color": "#8f3f97",
"label": "Very Unhealthy",
"info": "Station Index caused by Nitrogen Dioxide",
"station_index_exceeded": 0,
"station_index_exceeded_msg": "",
"poll_index": [{
"id": 1,
"number": 1,
"name": "Ozone",
"shortname": "03",
"pollutant_index": 0,
"category_pointer": 0.0,
"time_stamp": "2020-10-05T13:00:00+01:00",
"missing": 0,
"color": "#00e400",
"label": "Good",
"info": ""
1A
"id": 2,
"number": 2,
"name": "Particulate Matter",
"shortname": "PM",
"pollutant_index": 84,
"category_pointer": 84.0,
"time_stamp": "2020-10-05T00:00:00+01:00",
"missing": 0,
"color": "#ffff00",
"label": "Moderate",

"info":
1A

"id": 3,

"number": 3,

"name": "Carbon Monoxide",

"shortname": "CO",

"pollutant_index": 70,

"category_pointer": 70.0,

"time_stamp": "2020-10-05T08:00:00+01:00",

"missing": 0,

"color": "#ffff00",

"label": "Moderate",

"info": ""
LA

"id": 4,

"number": 4,

"name": "Sulfur Dioxide",

"shortname": "SO2",

"pollutant_index": 27,

"category_pointer": 27.0,

"time_stamp": "2020-10-05T13:00:00+01:00",

"missing": 0,

"color": "#00e400",

"label": "Good",

"info":
Lo

"id": 5,

"number": 5,

"name": "Nitrogen Dioxide",

"shortname": "NO2",

"pollutant_index": 247,

"category_pointer": 247.0,

"time_stamp": "2020-10-05T13:00:00+01:00",

"missing": 0,

"color": "#8f3f97",

"label": "Very Unhealthy",

"info":
1,
"meteorology": [{

"id": 1,

"number": 1,

"name": "Wind Dir",
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"value": 1.5,
"unit": "A°",
"missing": 0

1A
"id": 2,
"number": 2,
"name": "Wind Speed",
"time_stamp": "2020-10-05T13:30:00+01:00",
"value": 1.3,
"unit": "km/h",
"missing": 0

hA
"id": 3,
"number": 3,
"name": "Air Temp",
"time_stamp": "2020-10-05T13:30:00+01:00",
"value": 48.1,
"unit": "A°F",
"missing": 0

H

}

Luckely this are test data only ©
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