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Creating data: a
radio
propagation
dataset

The problem: rain and cloud
mess up your satellite radio
signal. How can we fix this?

ltalsat F1: Owned
and operated by
Italian Space
Agency (ASI).
Launched January
1991, ended
operational life
January 2001.
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The receive cabin at Sparsholt
in Hampshire

Inside the receive cabin - the
instruments my data came
from

FOSTER



S
Creating/processing data
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Figure 2.3 : 49.49 GHz Signal and Zero dB reference level relative to Vacuum and Clear

sky.( Red : Fourier series , Blue :Linear interpolation , % : Signal level values at clear sky

time points).

One day’s worth of raw data from one of
the receivers
My job was to take this... ...turn it into this....
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...with the final result being

this.
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Analysing data

...a process which
involved 4 major steps, 4
different computer
programmes, and 16
intermediate files for each
day of measurements.

Each month of
preproccessed data
represented somewhere
between a couple of days
and a week's worth of
effort.

It was a job where
attention to detail was
important, and you really
had to know what you
were looking at from a
scientific perspective.



Preserving data (the wrong way!)

Part of the Italsat data archive - on CDs in a shelf in
my office
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E ) \halsat\Beacon\raw

m| - kalsat ~ Beacon - raw

b m I Search

File Edt Miew Tools Help

Organize * =3 Views » ) Open ~ [F)Bum

Folders v _Mame = ~| Date modified ~| Type - ca
ot spbe020423.000 15/08/2002 00:00 00D File
' |_|spbe020423.001 15/08/2002 00:00 001 File
§ Beacon | spbe020424.000 15/08/2002 00:00 00O File
 Analysis 1] spbe020425.000 15/08/2002 00:00 000 File
i FF_morths || spbe020426.000 15/08/2002 00:00 000 File
S rEw 7| spbe020427.000 15/08/2002 00:00 000 File
| soft 7| spbe020428.000 15/08/2002 00:00 000 File
| time_series 7| spbe020429.000 15/08/2002 00:00 000 File .
| radar || spbe020430.000 15/08/2002 00:00 000 File =
. Reports e T DR | ,
1item selected |2.89 MB [€x. Local intranet 4

What the raw data files
looked like.

(I do have some Word
documents somewhere
which describe what all

this is...)
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File Edit View Inzet Format Help

What the processed
data set looks like on

disk
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Example documentation

Raw data files: yymmdd 000,
yymmdd 001 etc

Raw data files Radiometer files Clear sky points

]

zeroll.pro

(creates template files for each
day using correction,
interpolation and fourier fitting)

Lol

First interpolationof template
files: *50g * 40g *20g

Final template files: *.£30 *.t40
*£20

Paw data files Rag

files Final

L TT

files

BRPR.PED.

{creates information files nsed to
determine if data is valid and
loss of lock files for when data is
interpolated from another beacon
frequency)

Lol

Information files: *i50 * 40
*i0

Loss of lock files: * 150 *.140
*110
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Note the
software
filenames in
the
documentation

| still have the
IDL files on
disk
somewhere,
but I'd be very
surprised if
they’re still
compatible
with the
current version
of IDL



What it all came down to:

Composite image from Flickr user bnilsen and Matt Stempeck (NOI), shared under

Creative Commons license

And | wasn’t even preserving my data
properly!
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http://creativecommons.org/licenses/by-sa/2.0/
http://www.flickr.com/photos/bnilsen/4015506/sizes/m/
http://creativecommons.org/licenses/by-sa/2.0/

As for sharing the data...

“l

o

SHARE... =
o o T8 |

"»."'

| did share, but there was a lot of non-disclosure agreements (I am not a
lawyer!)

And | didn’t feel like | got the credit for it.(The first publication based on the
data wasn’t written by me, and | didn’t even get my name in the
acknowledgements.)
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Publications - grey literature
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Publications - journal paper

RADIO SCIENCE, VOL. 41, R52007, doi:10.102%2005RS5003252, 2006 Wh e re ’S th e d ata?

Long-term statistics of tropospheric attenuation from the Ka/U
band ITALSAT satellite experiment in the United Kingdom

S. Ventouras,! S. A. Callaghan.' and C. L. Wranch!
Received 9 February 2005; revised 9 December 2005; a

[1] Long-term statistics of tropospheric attenu
measurements made in the south of England v
49.5, 39.6, and 18.7 GHz:; coincident rainfall r Total Attenuation, dB
the receiving ground station. A method to rem

RS2007 VENTOURAS AND WRENCH: TROPOSPHERIC ATTENUATION RS2007

Table 4. Annual Measured and Predicted Total Attenuation Statistics for Sparsholt, UK®

; : 49.5 GHz 39.6 GHz 18.7 GiHz
beacon signals and to establish the reference le
total attenuation has been presented in detail. ' ITU-R,  New Method, ITUR,  New Method, ITU-R,  New Method,
estimated to be ~4+0.5 dB. A new method for Outage, % Measured  0.01%  All Distribution  Measured  0.01%  All Distribution  Measured  0.01% Al Distribution
statistics has been proposed and validated aga 30 3.05 3.09 296 0.99 1.06 0.94 046 0.42 038
18.7, 39.6, and 49.5 GHz. For both locations, tl 20 3.40 3.67 3.50 1.31 1.46 1.29 0.61 0.54 0.46
predictions compared with the established Inte 10 448 489 442 1.9 233 1.93 0.34 Q78 Q.61
d e : 5 5.87 6.30 5.48 3.00 334 264 0.96 105 0.76
recommendation method. A significant month! 3 7.11 738 647 3.84 414 3.30 110 1.26 0,89
the attenuation and rainfall statistics and should 2 B.14 B.48 7.86 4.54 4.95 4.30 136 146 1.01
. 1 10.34 10.53 10.58 6.03 6.50 6.38 1.85 1.85 1.50
the design and use of future slant path systems. 0.50 13.28 12.86 13.45 7.98 §.33 8.66 245 230 2,00
are subject to diurnal variations; however, for i 0.30 15.99 15.16 15,78 9,83 10.15 10.54 291 277 2,59
seem to follow a particular pattern 0.20 18.50 17.39 17.80 1147 11.92 12.20 325 335 3.06
; 0.10 23.45 2217 21.69 14.95 1573 1549 391 430 4.0
Citatlon: Ventowras, 5., and C. L. Wrench (2006), Lo g'g;g 2’33: gg'g; ;g'g :i; 3;24 :ig
ITALSAT satellite experiment in the United Kingdom., 0.020 750 896 751
0.010 991 10.71 9.75
0.003 1291 13.59 1242
0.003 15.04 1595 14.58
. 0.002 16.62 17.93 16.34
0.001 17.87 21.42 17.52

*For measured statistics, 49.5 and 39.6 (iHz were averaged over 4 vears, and 18.7 GHz was averaged over 3 vears. For predicted statistics,

ITU-R, 0,01% refers to R ecommendation P.618-8, and New Method, All Distribution is a proposed combination method, whole rain distribution for
rain attenuation Statistics.




Centre for Environmental
) Data Archival

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
NATURAL ENVIRONMENT RESEARCH COUNCIL

Contact Us

Home | Catalogue Intro Input search term... in | Dataset Collections v LSearcWAdmin

=] Dataset .
—_— Good news: the data is all on the BADC now

Update Frequency: Not Planned H - H H
Lmeat Dataundate:  so1ap60s | TALSAT radio propagation measurements at 50GHz in the United

Status: Completed Kingdom
Publication State: Citable
Publication Date: 2012-05-25 ADpI T
EMEENDERR
Abstract Temporal Range
Measurements of troposhperic attenuation (excess and total) made at Sparsholt in - 1997-04-01 00.00.00) 2000-12-31 00-00.00

Hampshire, UK using the ITALSAT satellite F1 beacon signal at 30 GHz. ITALSAT F1
(owned and operated by the Italian Space Agency) was in geostationary orbit at 13

degrees east, and it could be seen from the receiving station at an elevation angle of 30 Geographic Extent

degrees. The received signal was vertically polarised and was sampled once a second. Amn Marlborough : — R
North-south tracking of the satellite with the beacon receiver maintained ~20dB of ohaa Newbury R&ading™Bra
dynamic range thought of the measurement period. The method applied to remave the g ’
nonatmospheric changes of the beacon signal and to establish the reference level from =Trowbridge Basingstoke—"
which to measure the excess and total attenuation is described in [Ventouras et.al., sWestbury Andover IIEIU ] o
Long-term statistics of tropospheric attenuation from the Ka/ll band ITALSAT satellite aWarminster . Aldershot
experiment in the United Kingdom, Radio Sci..41,RS2007 doi:10. 1029;2005}:{5003252] : ? 4
The accuracy of fade level retrieval is estimated t0 be ~+/-0 508 Salisbury inchester
Citable as: Science and Technology Facilities Council; Chilbolton Facility for /
Atmospheric and Radio Research; Ventouras, S Callaghan, S A ; Wrench, C L. (2012) andford SUUlhnglUH
ITALSAT radio propagation measurements at 30GHz in the United Kingdom. NCAS Forum Ringwood _ emith - I & 5
British Atmospheric Data Centre, 28th May 2012. doi 10.5285/597C906A-BOSE-4822- 5 O e L e e 4™ v =B &
8B60-3B53EABFCSTF. hitp://dx.doi.org/10.5285/597 CI0BA-BOIE-4522-8B60- B st Boql | CetDste x \ 5 e
3B53EABFCS7F : a Newport 2 1T e s e 1 o oa m =
Eiefcnld Shapin L = C # | [} badcnercacuk/browse/badc/chilbolton/data/italsat oy =
Additional Information iR 5k @014 G°,|

Project: ITALSAT 50GHz Radio Propagation 51.0667° &u«m My BADC Data  Search Community Help

ST w -1.433° =1 433J Get Data Access Rules Submit Data Dataset Index

51.0667°
Related People and Organisations (14' Logout Help

Dataset is part of: Dataset Collection: Chilbolton Facility for Science and Technology Facilities Council Get Data

Atmaospheric and Radio Research (C

™ P ( (STFC) (Author) [ Username: scallagh Download multiple files sew i wee * Depth: | 1[=] go

Current directory: / badc / chilbolton / data / italsat

Dataset: Neasurements from the Chilbolton Facility for Atmosphernic and Radio Research
(CFARR) Details

£ Italsat-20ghz-beacon
£ lalsat-40ghz-beacon
£ Utalsat-50ghz-beacon

Contact Disclaimer Last Modified: 05/17/2013 08:49:43
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Who are we and why do we care about data?

British
Antarctic Survey

HATURAL ENYIRONMENT RESEARCH COUMNCIL

(NERC) funds six data centres which between them
have responsibility for the long-term management
NERC's environmental data holdings.

The UK’'s Natural Environment Research Council
O

We deal with a variety of environmental
measurements, along with the results of model
simulations in:

 Atmospheric science
 Earth sciences =
« Earth observation ‘NEDC

« Marine Science @ British Atmospheric

Centre for
Ecology & Hydrology

MATURAL ENYIRONMENT RESEARCH COUMNCIL

. Data Centre
 Polar Science

e Terrestrial & freshwater science, Hydrology and

.. . m UK Solar System Data Centre
Bioinformatics



Journals have always published
data...

et g e i e iiion ko e [ Dbséroations af Stars in the Spirel Nebule. H. 1622,
L
Firl The spiral form of this nebula is very distinetly seen in the Pulkova refractor.  Une
b fortunately in the month of March, the best season for the observation of this ohject,

the sky was constantly clowdy ; so that T conld anly get three nights’ observations in the
mnths of April and May, when the twilight did not cense for the whole nighe. It
must be ateributed to this unfavwurable circumstanes that the following list of determi.
nations is not s0 complete as it probably would have bemn without the twilight. The
observations have been made alternataly with powers of 138 and 207.
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The Scientific Papers of William Parsons,
Third Earl of Rosse 1800-1867

Suber cells and mimosa
leaves. Robert Hooke, Micrographia,

1665 ...but datasets have gotten so big, it’s not
useful to publish them in hard copy

FOSTER anymore



Hard copy of the Human Genome at the
Wellcome Collection, London

FOSTER



Creating a dataset Is hard work!

DATA: BY THE NUMBERS

"Piled Higher and Deeper" by Jorge Cham
www.phdcomics.com

Managing and archiving data so that it’s understandable by other
researchers is difficult and time consuming too.

We want to reward researchers for putting that effort in!



Lego Academics o8 Following
LegoAcademics

The @LegoAcademics discovered their
research results posted online without
appropriate attribution.

4 Reply 43 Retweet % Favorite »e= More




Why make data open?

* Pressure from government to make
data from publicly funded research
available for free.
e Scientists want attribution and credit
for their work
 Public want to know what the
scientists are doing
* Good for the economy if new
industries can be built on scientific
data/research

“This is their new big carrot and stick method.”
e Research funders want reassurance http://www healthcheck360blog.com/2009/03/incentives-for-healthy-habits-
that they’'re getting value for money senersiael

* Relies on peer-review of science

publications (well established) and
data (starting to be done!) * Need reward structures and

iIncentives for researchers to

* Allows the wider research community ~ €ncourage them to make their
and industry to find and use datasets, data open - data citation and
and understand the quality of the data  publication




Why bother linking the data to the publication? Surely
the important stuff is in the journal paper?

©2008VF www.Vadlo.com

©2008 \/P

Y m."”u.corn

Data don't make any sense, we will have to resort to statistics.

If you can’t see/use the data, then you can’t test the
conclusions or reproduce the results! It's not science!



Synthesis of Two Dime
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ABSTRACT

Radio communications systems, operating at 10 GHz and above, suffer fro
which is unlikely to be compensated for by available fade margin alone. Ar
spatial inhomogeneity, which can be taken advantage of to improve the
diversity. To comrectly configure such a system to optimise the availbil
knowledge of typical rain fields, Data is also required ro test the proposed &

In some cases it is sometimes more convenient fo use simulated data fo
Cascade models have been proposed as a computationally effective metha
also been shown lo produce the same statistics as real rain fields.

In this paper, we will demonstrate a typical discrete cascade model, hig
significance. We will also discuss the applications and implications arising

INTRODUCTION

Rain, by its very nature, is inhomogencous, and intermittent, Communica
to be adversely affected by rain can use this to improve their availability o
(FMTs) such as route or site diversity. Intense rain cells that cause large
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Data Paper

The GBS dataset: measurements of satellite site diversity at 20.7 GHz in the
UK

S. A Callaghan’, J. Waight, J. L. Agnew, Issue
C. J. Walden, C.L Wrenchand S
Ventouras

Article first published online: 17 MAR 2013
DOI: 10.1002/gdj23.2

ormation (Show All)

Geoscience Data Journal

Volume 1, Issue 1, pages 2-6.
June 2014

How to Cite = Author Information | Publication History = Funding Information

The research presented in this paper was funded by the UK's Ofcom as part of the Spectrum
Efficiency Scheme and the support of Ofcom in providing the funding for the GBS experiment is

greatly appreciated.
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Abstract

The GBS (Global Broadcast Service) dataset is a series of radio attenuation measurements made at three sites in the UK: Chilbolton and

B Enhanced Article (HTML) | " Get PDF (1849K)

Jumpto...

Sparsholt, both in southern UK, and Dundee in Scotiand. The aim of the experiment was to make long term measurements of the signal
strength received from a 20.7 GHz beacon on the US Department of Defense satellite UFO-9 at multiple sites, in order to determine
whether the use of site diversity as a fade mitigation technigue would be effective. The dataset spans a period of 3 years, from August
2003 to August 2006 with signal aftenuation sampled once per second.



Some examples of data (just from the Earth
Sciences

1. Time series, some still being updated
e.g. meteorological measurements

2. Large 4D synthesised datasets, e.g.
Climate, Oceanographic, Hydrological
and Numerical Weather Prediction
model data generated on a
supercomputer

3. 2D scans e.qg. satellite data, weather
radar data

4. 2D snapshots, e.g. cloud camera

Traces through a changing medium, e.g.
radiosonde launches, aircraft flights,
ocean salinity and temperature

6. Datasets consisting of data from
multiple instruments as part of the
same measurement campaign

7. Physical samples, e.qg. fossils

Distance narth (kmy
Lo L

of

s0f

Chilbolton 3-GHz Advanced Meteorological Radar: Reflectivity parameters

28 Feb 2001 10:11:25 FF| 6524M151 Elev 05°




Should ALL data be open?

* Most data produced through

publically funded research should EI_I, lT ‘“NT

be open. ‘

But!

- Confidentiality issues (e.g. named
persons’ health records)

- Conservation issues (e.g. maps of
locations of rare animals at risk
from poachers)

* Security issues (e.g. data and
methodologies for building
biological weapons)

There should be a very
good reason for publically
funded data to not be
open.

FOSTER



Open is not enough!

“When required to make the data available by
my program manager, my collaborators, and
ultimately by law, | will grudgingly do so by
placing the raw data on an FTP site, named
with UUIDs like
4e283d36-61c4-11df-9a26-edddf420622d. |
will under no circumstances make any attempt
to provide analysis source code,
documentation for formats, or any metadata
with the raw data. When requested (and ONLY
when requested), | will provide an Excel
spreadsheet linking the names to data sets
with published results. This spreadsheet will
likely be wrong -- but since no one will be able
to analyze the data, that won't matter.”

https://flic.kr/p/awnCQu

http://ivory.idyll.org/blog/data-management.htm
I



Summary and maybe conclusions?

@2008 VP

- Data is important, and
becoming more so for a wider
range of the population

* Conclusions and knowledge are
only as good as the data they're
based on

* Science is supposed to be
reproducible and verifiable

* It's up to us as scientists to care
for the data we’ve got and
ensure that the story of what we
did to the data is transparent

- So we and others can use
the data again

- And so people will trust
our results

http://scienceblogs.com/clock/2007/04/framing_politics
_based_on_scie_1.php



“Publishing research without data is simply
advertising, not science” - Graham Steel

http:/Iblog.okfn.org/2013/09/03/publishing-research-without-data-is-simply-advertising-not-science/

T will chetk my data

L Vil check my data
Y ,
+ Vill Chetk my' dada

Thanks! éi?ﬂj,
Any guestions? L A ‘w Check my dafe
i A VIl Check my data,

51".'5‘}.-',

sarah.callaghan@stfc.ac.uk

@sorcha_ni
http://citingbytes.blogspot.co.u
K[ Image credit: Borepatch
http://borepatch.blogspot.com/2010/06/its-not-what-you-dont-know
that-hurts.html
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