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Opportunity

Atmospheric Measurement Techniques

An interactive open-access journal of the European Geosciences Union

Volume 8, issue 10

. Atide | Pesrreven | Mencs | Rested aricles
Research article

Spatial mapping of ground-based observations of total ozone

K.-L. Chang, S. Guillas?, and V. E. Floletov?

Abstract. Total column ozone variations estimated using ground-base
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Air Sensor Workgroup

Collaborative development of standards and infrastructure for air quality data

The Air Sensor Workgroup (ASW) is a broad-based collaboration that
support the rapidly growing community of people developing and using
sensor-based air quality devices. The ASW's goal is to advance this
technology sector with infrastructural support including adoption of data
standards and provision of an open data platform, the Air Quality Data
Ccommons (AQDC).

EDF brought this group together and has been leading the effort to
achieve democratization of air quality data to improve the
understanding of people’s exposure to air pollution. This group furthers
the principles of air quality data being open and FAIR (Findable,
Accessible, Interoperable, and Reusable).

Data standards will enable the use of standardized terms and data
structures, identify key data elements necessary to describe the data,
and provide common data exchange formats.

The AQDC will provide for cenfralized data storage and enable
analysis and visualization of neighborhood-level air quality data. The
AQDC will also provide infrastructure to perform big data computation
and allow for data preducts to understand the sensor response and
encourage the community to develop data-driven solutions to cleaner
air.

Alr Sensor Workgroup
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ASW resources

Date and timestamp guidelines
Derived from standards of IS0, IETF, and
Wac

Standardized terms

External resources

= AirMow

AQ-SPEC sensor evaluations

Marine Metadata Interoperability
Ontology

AMS Glossary

Our experts

https://www.edf.org/asw

Date & timestamp guidelines

By Air Sensor Workgroup

Status of this document
The Air Sensor Workgroup (ASW) adopted the date and
timestamp guidelines on 17 January 2017,

Abstract

This document defines the Date and Timestamp Guidelines for
use in the field of air quality measurement and monitoring, It has
been derived from [SO 8601 standard, IETF RFC 3330 and the
WsC profile.

Users and applicability

ASW strongly encourages the manufacturers of low cost sensors,
researchers working on air quality and any other air quality data
generators and users to use these guidelines,

Purpose of guidelines

Numerous individuals and organizations across the globe have
spent effort to measure air quality data and determine the impact
of air pollution on human health. However, most of them have
been isolated efforts. ASW sees tremendous value in sharing data
across data owners so that researchers and other interested
parties can take advantage of the vast amount of data to create
air quality data products that can help communities worldwide.
To this effect, ASW has been developing standards for data
generation, storage and exchange.

The Date and Timestamp guidelines apply to data generation and
storage by the sensors and their backend database systems, thus
facilitating accurate, reliable and efficient exchange of data
across various data owners and data users.

Format for data generation

Use Epoch time (aka Unix time, POSIX time) which is time in
seconds since Unix Epoch (1970-01-01T00:00:00Z) as a 64-bit
unsigned integer at the point of generating date /time value by
the device.

3. It simplifies date arithmetic

4. Use 64-bit integer as the data tvpe so as to avoid data
overflow in the year 2038

5. Use microseconds granularity in order to support
measurements at frequencies higher than once per second
(1Hz)

6. Use this format for transmitting data from the sensor to the
backend server

7. For writing to the logs, including logs stored on the sensor or
the sensor system, use the human readable format and
assoriated guidelines described in the next section. This
increases the ease and efficiency of onsite troubleshooting
and maintenance.

8. Tools and libraries to convert to human-readable formats
are available and can be applied just prior to visualization

Key considerations

«  Multiple application tiers on the device such as I2C/IC/RTC,
microprocessor and software may generate the timestamp
value. All these tiers must support 64=bit integer. If any of
these support 32-bit only, then the Epoch time will overflow
on 19-Jan-2038 and reset to 13-Dec-1901.

+  Some RTCshave a ceiling on the year they support like
2099, 2100, ete. Pay attention to what is supported and have
a plan for subsequent time period.

«  Use appropriate data type in the software programs to
support 64-bit integer values

«  Ifthere is a need for sub-second measurements, explore the
built-in support provided by the databases and
programming languages (see Appendix).

Format for data storage

The requirements for data storage are driven not only by storage
optimization and retrieval (1/0) performance considerations but
also the subsequent data usage, including the visnalization layer.
Store theh.mectarnp \'alue as Epoch time (as chen'ed fmm Lhe
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Air Quality Data Commons (AQDC
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The AQDC is a dynamic data sharing and analysis
platform. It relies on the consistent contributions of Upload data ¢
data providers and users to succeed! Let's get
started.

More info ®

https://agdatacommons.org



Ailr Quality Data Commons (AQDC)

v'Centralized platform for AQ data storage
v'Standardized data structure
v'Compute infrastructure for data analysis

v'Open access data, open source software
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Air Quality Data Commons

Data Sources Data Users
e Low- & medium-cost AQ  Air Quality specialists & enthusiasts
Sensors

 Researchers

e Stationary and mobile .
y « Academics

* Global raphi
Global geographic scope  Sensor Manufacturers

* Integration of regulatory data

(forthcoming) « Government Agencies

e Citizen Scientists

» Open source software contributors |



Ailr Quality Data Commons (AQDC)

2 Set general parameters

" indicates a required field.
Data collection projectcampaign name

Name of sensor deployment site

Sensor system deployment date

Data license, as determined by data owner
Effective date for this metadata "

Data upload version "

Timestamp format ~

Upload your data AQDC processes your data Visualize your data




AQDC Application Architecture
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Air Quality Data Commons (AQDC) Application Architecture




AQDC Features

* Open access data repository, « *Data quality — Rules Engine
open source software

o * i
* Cloud-native platform to store, Reject Data Store

analyze & collaborate on air . *Metadata repository
guality data

— Sensor data sheets
e Data standardization

| . * Visualization - out of the box &
« Date & timestamp guidelines

self-serve
« *Standardized Input Data Layer _ _
(SIDL) « *Data exploration & analysis tools
* APl and Browser-based access * Widgets for frequently performed

analyses (forthcoming)



Abhijit RS
arudrapatna@edf.org %REA‘

DEFENSE FUND®

415-293-6105 e




