'‘Mine the gaps' web application

A tool for dealing with geographically

sparse datasets

Ann Gledson, Douglas Lowe, Manuele Reani, Caroline Jay, Dave Topping

The University of Manchester



MANCHESTER
1824

he University of Manchester

#BritainBreathing

o | B Rearck T d @+ K 4 O

HOME ABOUTUS THE PROJECT HMEWS IN ACTION FIND OUT MORE

Weeskly data tirFmalins: 14 -0%- 106 ta 27 -0A- 16

3 14-03.18

How are your allergies
affecting you?

Breathing
Mone

@ #BritainBreathing



MANCHESTER

1824

he University of Manchester

Filling the gaps

Environmental
data sources

AURN server
Air Quality Data:
NO2, NOx, SO2, 03, PM10, PM2.5

MEDMI server

Meteorological data
Pollen counts

EMEP model

Model forecast data
NO2, NOx, SO2, 03, PM10, PM2.5

Il Sensors often stop working
Il Pollen: very sparse geo
coverage

Environmental
data tools

==

Extraction Parameters:

* date range

* sites

* measurements

« |atitudeflongitude ranges

Processing Parameiers:
date range

sites

impute values?

minimum site years

number of stations to use for
imputation

minimum temperature
exclude sites

Import EMEP data file?

print statistics

Region Estimation Parameters:

* Extracted (processed) datasets
* value
* geo-location

* Regions (e.g. postcode areas)
* geo polygons

Research Example

#BritainBreathing

Self reported participant data

Daily scores for allergy
symptoms:

* Breathing

* Nose

» Eyes

Other data:
» Location (UK postcode)
* Date

Combine with daily:
* Air Quality

- « Pollen
* Meteorological
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Visualisation tool

Timestamp: 2016-03-18
Select measurement alnus
Select estimation method file

Filter sites by...

Upload data and visualise

Upload geographical time-series data as a CSV file. The csv file
must have the following columns:

Column 1: has header ‘timestamp’ and contains timestamps as
strings, matching those available on the timestamp slider,
Example: 2016-10-12

Column 2: has header ‘geom’ and contains geegraphical locations
(currently points only),
Example: POINT (-2.254 53.397)

Columns remaining: header(s) will be used as measurement
name(s) and values should be numeric (non numeric will be
converted to null)

Note that the uploaded file's data is stored locally on the browser,

and only used for visualisation on the map, within this browser
session.

Choose file |test BB_use...ta_2016.csv

Download data
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This web application is part of the project "Understanding the
relationship between human health and the environment’ funded by
the Alan Turing Institute

Atool for estimating regional measurements based on known values
and visualising the results.

Site measurement data uses imputed data from MEDMI and AURN,
described in: https:/izenodo.org/record/4416028

The region estimation methods (under 'Select estimation method'):
the 'input file' contains estimated data downloadable from
https:/izenodo.orgirecord/4475652 (file 2 imputed site data’). This file
was created using the python library: https://pypi.org/project/region-
estimators/ and this library is also used for the available ‘Concentric
Regions' and 'Distance’ estimation methods.

Click on a site to see site info and the option to see site and estimated
data across all timestamps.

Click en a region to see region info

If no sites exist for this timestamp, either:
(i) use slider to find another timestamp

(ii) use 'Select measurement' option to change measurements.
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Concentric Regions method illustrated on fictional postcode regions

r

e Regions where sensors exist: take mean
e Regions with no sensors: take mean of surrounding regions

= \Working outwards until sensors found
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Pull requests Issues Marketplace Explore

B UoMResearchIT / region_estimators

<> Code (1) Issues

i Pull requests () Actions [ Projects 00 wiki () security |~ Insights #1 Settings

Go o file Add file ~

+ ba47des 4 daysago {F) 132 commits

¥ master ~ ¥ 1branch > 3tags

. AnnAnnFryingPan Minor: remove comment and unused import

region_estimators Minor: remove comment and unused import 4 days ago

sample_input_files Changed filenames to be sites not sensors. Updated test results files... 3 months ago

scripts Minor correction last month

test Prevent direct implementation of RegionEstimators class 12 days ago

.gitignore Improved readme last month

travis.yml Switch CI to use a more recent Ubuntu distribution. 10 months ago

LICENSE Initial commit 14 months ago

README.md Minor: corrected Contributing -> Extending... title last month

P PP ERETR

requirements.txt Remove self reference in requirements.txt. 10 months ago

£

region_estimators package

region_estimators is a Python library to calculate regional estimations of scalar quantities, based on some known
scalar quantities at specific locations. For example, estimating the NO2 (pallution) level of a postcode/zip region,
based on site data nearby. This first version of the package is initialised with 2 estimation methods:

1. ConcentricRegions: look for actual data points in gradually wider rings, starting with sites within the region, and
then working in rings outwards, until sites are found. If more than one site is found at the final stage, it takes the
mean.

About e

A Python library to calculate regional
estimations of scalar quantities, based
on known scalar quantities at specific
locations.

M Readme

&5 MIT License

Releases 3

> Prevention abstract class ...
4 days ago

+ 2 releases

Packages

No packages published
Publish your first package

Contributors 2

. AnnAnnFryingPan Ann Gledson

o hainesr Robert Haines

Languages

® Python98.2% @ Shell 18%



https://github.com/UoMResearchIT/region_estimators
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Simple Concentric Other
Distance Regions Estimators...
Estimator Estimator

e Current implementations are only baselines
e Open source MIT license
e Use as-is or extend as above

e Improve estimation techniques
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e Quick overview of data
e visual patterns

WQ | = estimation methods
e » filtering

e download data
e time-series
e Compare with own data

e Open source MIT license
e Usage:
= Use web-app as-is (our data)
= Contribute to and extend web-app code
= Clone the repository and load in your data
= Use Docker image to run/host on another machine
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Timestamp: 2016-03-18
Select measurement alnus
Select estimation method file

Filter sites by...

Upload data and visualise

Upload geographical time-series data as a CSV file. The csv file
must have the following columns:

= Column 1: has header 'timestamp’ and contains timestamps as
strings, matching those available on the timestamp slider,
Example: 2016-10-12

| Column 2: has header 'geom' and contains geographical locations
(currently points only),
Example: POINT (-2.254 53.397)

Columns remaining: header(s) will be used as measurement
name(s) and values should be numeric (non numeric will be
converted to null)

-t Note that the uploaded file's data is stored locally on the browser,
and only used for visualisation on the map, within this browser
session.

Choose file |test BB_use...ta_2016.csv

8 Download data
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Pioneering research
and skills

This web application is part of the project "Understanding the
relationship between human health and the environment' funded by

the Alan Turing Institute :.
Atool for estimating regional measurements based on known values
and visualising the results.

Site measurement data uses imputed data from MEDMI and AURN,
described in: https:/izenodo.org/record/4416028

The region estimation methods (under 'Select estimation method'):
the ‘input file' contains estimated data downloadable from
https://zenodo.org/record/4475652 (file 2 'imputed site data’). This file
was created using the python library: https://pypi.org/projectiregion-
estimators/ and this library is also used for the available ‘Concentric
Regions’ and ‘Distance’ estimation methods.

Click on a site to see site info and the option to see site and estimated
data across afl timestamps.

Click on a region to see region info

If no sites exist for this timestamp, either:
(i) use slider to find another timestamp

(ii) use 'Select measurement' option to change measurements.



http://minethegaps.manchester.ac.uk/

e 2016-2019 environment datasets:

= measurements (original and imputed)

o https://zenodo.org/record/4416028
o includes link to extraction and imputation tool set

= regional estimations (from original and imputed)

o https://zenodo.org/record/4475652
o includes link to region_estimators tool

= Scientific Data paper:
o https://www.nature.com/articles/s41597-022-01135-6
e Visualisation Tool:

= http://minethegaps.manchester.ac.uk/
= https://qgithub.com/UoMResearchlT/mine-the-gaps
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