Project Proposal

Can the variations in weather affect the real time Noise results against Modelled predictions?

Introduction
The aim of this project is to compare recorded results from sensors placed at various points around the range boundary with the predictions from the Met office at Larkhill. The current predictions are calculated at 2 metres above ground level, however a large proportion of the firings carried out on the range during trials are at a height of up to 1 metre above ground, ground level or buried. 
The current Monet formula is unable to process predictions for buried charges so there will be no Modelled data to run a comparison against for the data obtained from the sensors placed around the Range.
Met office weather forecast will be obtained for the firing days this will enable a comparison of data to be carried out to see if there is any variables due to the weather conditions.

Background Research/literature review.

Representations from local Parish Councils and occasional complaints from members of the public have highlighted concerns over noise.  For this reason it has been decided that explosive firings on Porton Down Range will be restricted if there is a possibility that annoyance or structural damage could be caused.
  
Experience at The Royal School of Artillery (RSA) Larkhill has indicated that in practice blast noise complaints were unlikely if the impulsive noise level was below 120 dB.    The Meteorological Office at Larkhill has developed a computer model to predict the probable blast noise levels at various distances from a standard explosive source.  

Based on this experience and modified by local operating conditions the Dstl noise prediction policy has been formulated.  By using data supplied by the Meteorological Office at Larkhill no local built-up area will be subjected to an impulsive noise level of more than 129 dB from a single explosion on Porton Range.  This is further restricted in that where the predicted blast noise level is of the order of 125 dB or more repeated firings will be curtailed to one every 20 minutes.


The current blast noise prediction model used by the Larkhill Meteorological Office is based on radio-sonde ascents made at Larkhill at various times through the day.  The sonde data is processed by computer and used to plot a series of isopleths of noise levels related to a standard source of 2.4 kg of PE4 explosive at a scale of 1:10 000.  Copies of this diagram are sent to Porton Down Range and are available at 0800, 1000, 1200 and 1400 hours each day with each prediction being valid for the two hour period following the given times.
[bookmark: _GoBack]
No noise limits have been set for buildings within the Establishment.  If the forecasts suggest that excessive noise levels might be experienced (between 120 and 129 dB) at points within the HQ Building, the Enclosed Area or the Farm, Range Control will ensure the electronic notice board at the main entrance to the Porton site displays Range activity. [1]

The temperature and humidity can affect sound measurements. With a fixed temperature a decrease of in humidity could reduce the sound to a listener. Temperature and humidity affect although humidity changes slowly, this is a factor that affects measurement repeatability. [2]

Project design
This project could be carried out alongside booked in trials for data retrieval, this enables more data to be collected and enables more data comparison due to mitigation that would be used in the trial.
· Decibel Meters (Make and model TBC)
· Tripods to mount Decibel readers 
· Met office weather data 
· Met office Noise model forecast
The data that is collected will be compared with the predicted Met office modelling to see if there are any differences between Modelling and real time data, the Met office weather data will then be analysed and compared with the real time data obtained. 
The variables that need to be considered during the project duration, has the potential to have both positive and negative effects. These variable may have effects on the data that is recorded this could be as simple as “the wind blowing in a different direction”.
· Temperature
· Humidity
· Wind
· Surroundings (mitigation if there is a blast structure built around ground zero)
· Overall weather
· Measurement methods (Different brands of decibel readers)
· Charge size
· Locations (open area trials sites/enclosed trials sites)
· Type of Explosive (PE vs C4)








Resources/Planning

The costing for the project is reduced to only the author’s time to carry out data retrieval. This is due to the author being able to run the project alongside scheduled work that is currently planned on the Range.  
Gantt chart
[image: ]
[bookmark: _Toc92997769]Figure 1 Gantt chart timeline for project

Data capture table
	DATE 
	TRIAL SITE
LOCATIONS
	TIME
	EXPLOSIVE WEIGHT (KG)
	PEAK LIN (DB)
	LARKHILL PREDICTION

	Example
15/03/2022
	
OP15
	
0900
	
1
	
115
	
120

	
	
	
	
	

	



	
	
	
	
	
	

	
	
	
	
	
	


[bookmark: _Toc92997770]Figure 2 Example of Table for data collection
Acoustic plot Model example
The acoustic model will show (Red outline) the noise level of the charge that is being modelled for inside the Porton down Range boundary, the location of the Acoustic sensors will be placed in locations on this boundary line.
[image: ]
[bookmark: _Toc92997771]Figure 3 Example of Acoustic Model

Met Office weather forecasts
A Forecast similar to the one below will be collected on the days of the data retrieval this will offer more data analysis to be carried out. Having this information helps to see if there is a trend in the weather but a deviation on the noise readings.
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[bookmark: _Toc92997772]Figure 4 Example of a Met office forecast
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'~ Objectives of Research Activity
Demonstrate, biefly, how Existing Research has informed the proposed activity and explain

 What the research activity will add to the body of knowiedge
_Howit adoresses an area of importance.
Purpose of Research Activity

The s of tis projectis o compare reorded resulls fom sensors placed at various poiats around the range bousdary it

the predictons rom e Mat offce ¢ Ll The current predictons are caleulted 2 2 metres sbove ground leval
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i ther s sny varisbles due tothe weather condifions.

Research Question

Can th varstons in westhe afect the rel e Noiasresltssgainst Modalled predictons?

[Aims of Research Activity

5 |Aims ofthe research activiy s to gain a better understanding of how metrological condtins afiect el ime

Objectives of Research Activity

The objectives of the research actviy i to see if the metrological conditions have an effect of noise
modeling forecast during explosive trials on the range.

Data from modelling will be compared with real time data collected from acoustic sensors placed out
on the range during explosive firings.

This data willbe compared vith that of the modeling data alongside investigating whether a change
inthe weather forecast has had any impact on the nase predictions |

Proposed data collection methods (maximum 600 words)

Provide a brief summary of allthe methods that may be used in the research activiy to collect data,
making it clear what specific techniques may be used. If methods other than those listed in this
section are deemed appropriate later, addtional ethical approval for those methods will be needed.
You do not need to justity the methods here, but should instead describe how you intend to collect the
data necessary for you to complete your project.
Data vill be collected through High-speed camera software and noted onto a pre-formatied
spreadshest_Additional information shall be collected in logbooks to ensure all experimental system
;| measurements are accounted. Information such as lens aperture setting, serial number and focal
Tength shall be collected for citation in inal report.

tis o shouid expand a5 vou ype)

SECTION D: Scope of Research Activity
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4| Use of paricipant dares? olm
5| Use ofvideo o audio recorang? o=
6| Use of computer-generated log les? olm
7| Partcpant observation with hei knowleage? o=
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12 | investigaton of partcipants invoived n llegal aciviles? o=
13 | Use of procedures that mvolve decepton? olm
14 | Administatio of any substance, agent o placebo? o=
15| Working with e vertsbrals animais? o=
16 | Procedures hat may have a negalve mpact o the envronment? olm
17 Other primary data collection methods. Please indicate the type of data collection
methods) below
Detalsof any ofr primary Gaia colecion metod
a ]
(i b shts s s o)
If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip
Section E and continue o secton F
YES to any question, then no research actiy shouid be undertaken unti full ethical approval has been
obtaned
SECTION E: Intended Participants
Who are The Tiended paricipants
ves | wo
1| Students or stat atthe Universiy? o=
2| Aduls (over the age of 18 and competent o giv corsen)? olw
3 [ Vulnerabl aguts? olw
4 Children and Young People under the age of 187 (Consent from Parent, Carer or’ o 2
Guardian wil be required)
5 [ Prisoners? olw
5 | Young ofencers? o=
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27 | Wilthe research aciviy invaive Geliberately misleading paricpants n | | o0 [
any wiay, or the partial or full concealment of the specific study aims?

28 | I YES to any question, please provide full details

You should be able 1o fick NO for most of these questions_For any cases that you have icked YES

then provide details in this box. If you are using cameras/voice recorders to record interviews then

please state that in this box

SECTION F: Anticipated Risks

‘Gutline any anficipated risks that may adversely affect any of the participants, the

researchers and/or the University, and the steps that will be taken to address them.

Risks to participants

4| For example: sector-specifc health & satety, emotional distress, financial disclosure, physical harm,
transfer of personal data, sensitive organisaiional information. If you have identified in section D

that there are no partcipants then enfer N/A and go skip to question 3

Risk {0 participants: Fow you wil migata e ok T paricpants

‘There are always risks. Do not write NIA unless

‘you have no participants. NA

‘This proposal has no participants. Only an "
investigator is required.

o shouts expang a2 vou type
If research actvity may include sensiive, embarrassing or Upseting Topics (e.0. sexual actvity,
drug use) or issues likely o disclose information requiring further action (e.g_ criminal activiy), aive.
| detais of the procedures to deal with these issues, including any supportiadvice (e.g. helpine

numbers) to be offered to participants. Note that where appiicable, consent procedures should
make it clear that if something potentialy or actually legal is discovered in the course of a project,
it may need to be disciosed 1o the proper authories

NA

3 | For example: personal health & safety, physical harm, emotional distress, risk of accusation of
harm/impropriety. conflct of inerest
Risk {0 the investigator: Tiow you wiliigate e 1ok T e vesigaio
Exposure to harmful Arificial Optical Radiation | Experiment wil be conducted remotely using
including Utraviolet lght, electronically activated shutters, controlied from
a separate room. Al light sources only be
operated within the opic lab when the door is
locked, and no persons are present within the
foom.

boxshos

University/institutional risks

For example: adverse publicity, financial loss, data protection

Risk o the Universiy Vo o i et e ko e Umvar

Risk of aaverse publy through njury o nvestgator il have completed relevant H&S

investigator due o ncorrect procedures coursed and be able o present documented
cerfication

Alltestng vl be done i accordance vith

relevant isk assessment and methods

statements signe of by al relevant authortes
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Ifyou have identfied in secton D that there are no partcipans then enter skiptis section and cortinue fo
section H
T Feedback
What de-brisfing and feedback willbe provided to paricpants, how il this be done and when?
A
(1o shouid expan:
7 informed consent
Describe the amangements to inform potenta particpants, before provcing consent, of whatis
involved in participating. Descrie the arrangemen's for paricpants to provide full consent before
data collection begins. 1 gaining consent in hi way i inappropriate, expiain how consent will be
oblained and recorded in accordance with prevaling data protection legsiation
WA
(1o shuis expan
3 Confidentiaity  Anonymiy
‘el out how anonymity of parcipants and confidentialty il be ensured in any outputs If
anonymity is not being offered, explain why this is the case.
WA
sox shoutt xpana s
SECTION H: Data Protection and Storage
Does the research activity involve personal data (as defined by the General
Data Protection Reguiation 2015 “GDPR” and the Data Profection Act 2018 | YES | NO
“DPAY?
“Personal Gata” mears any nformalon raafig 1o 3 Gertiad or
identifiable natural person (‘data subject). An identifiable natural
Pperson is one who can be identified, directly or indirectly, in
barticular by reference to an dentifer such as & name, an
1 ldentication number, ocation data, an oniine icentier orto one or o | x
‘more factors specific to the physical, physiological, genetic, mental,
economic,cultral o socil dentiy oftht naturl person. Any
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personal data.
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2
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(d) membership of a trade union (within the meaning of the Trade
Unin ans Labour Relaton (Consaldation) Ac 1992,
(€) physical or mental health or condition,
(0 sexusl life,
(g) genetics,
() biometric cet (s used for 1D purposes)
TTYES. provide a descripton of the specal category Gata and explai why s Gata needs fo be
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o |a
Wil Gata from fhe research acivity (colleciad dafa, drafts of e Thewis, o | VES | WO
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e enclosed area is a double fenced area located at the centre o the compariss main it and
maned 24ours a day by amed members of the MOD police
Data Protection
Willthe research actvty involve any of the following acties: Yes | o
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15 | Sharing of data with other organisations? =] =
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Al data shall be stored, iransferred, or fransporied on encrypied and/or passviord protected
devices in line with company policy. All USB sticks and HDD's will be signed out from the.
investigators local help point and wil only be gegessibly to the investigator

20

List all who will have access to the data generated by the research activity:

Tnvestigator

2

Tistwho vill have control of, and act a5 cUstodian(s) for, data generated by the research aciviy

Tnvestigator

2

Give details o daia storage afrangements, including security measures in place o profect the Gafa,
where data wil be stored how long for, and in what form.

Al data shall be collected and stored on a password protected work issued computer. This
computer will be signed out to the investigator at the beginning of the experiment and kept vithin
their local strong room (safe) when not in use. Data collected in logbooks shall be stored within the
investigators local strong room when not in use. All assets placed within the sirong room will equire
signing in and out ith proof of identification (unique staff serial number and photo id) required

2

Confitm thal you have fead the UWTSD guidance on ata management (see
ifps: /vy, uvisd ac uklibrary/research-datz-management) =

2

Confirm ihat you are aware tha you need (o Keep all data uniil afer your
research has completed or the end of your funding =

SECTION I: Declaration

“The informalion which | have provided i correct and complete 1o the best of my knowledge. | have
attempted to identily any risks and issues related to the research activty and acknowledge my
obligations and the rights of the participants.

In submiting this application | hereby confim that | undertake to ensure that the above named
research actvity will meet the University's Research Ethics and Integrity Code of Practice which is
published on the website: hitps //vww uwtsd ac uldresearchiresearch-ethics/

Date:1210112022
1 | Signature of applicant: | SLing.
S | Direcioror Date:
Studies/Supervisor:
3 | signature
FOR INTERNAL USE ONLY:
Ethical approval given
Date:
1 | Signature of assessor:
2 | Name:
3 | Roe
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ETHICS FORM - OME STUDENTS ONLY
APPLICATION FOR ETHICAL APPROVAL
In order for research to result in benefit and minimise risk of harm, it must be conducted ethically.

The University follows the OECD Frascali manual definition of research activity: “creaive work
undertaken on a systematic basis in order 1o increase the stock of knowledge, including knowledge of
man, culture and society, and the use of this stock of knowledge to devise new applications'. AS Such this
covers acivities undertaken by members of staff, postgraduate research students, and botn taught
postgraduate and undergraduate students working on dissertations/projects.

‘The individual undertaking the research activity is known as the ‘principal researcher”.
‘This form must be completed and approved prior to undertaking any research activity.

SECTION A: About You (Principal Researcher)

1 [ Ful Name: Scott Ling
2| student Number 1810357
3 | Emai adoress. 1810357@student uvsd ac.uk
DAGOMR Ordnance, Muniions & Explosives (Technical Research &
4| Programme of Study. e

5 | Director of Studies/Supervisor: | Dr Steven Mosey

SECTION B: Internal and External Ethical Guidance Materials

Please TSt e core ethcal guidance documents thal Nave been referred 1o during e compieton or
s form (inclucing any discipine-speciic codes ofresearch ethics, location-specic gages of
research ethics, and also any specic ethical guidance relating to the proposed methodology).
Please tck o confirm that your research proposal adheres {0 these codes and guidelines. You may
add rows to ths table f needed.

UWTSD Research Ethics & Integrity Code of Practice. El
2| UWTSD Research Data Management Policy El
3 o

SECTION C: Details of Research Activity

Can the variations in weather affect the real time Noise results against
1 [Indicative title: | Modelled predictions?

Proposed start Froposed end
b |EE 3010212022 B 3010512022

Introduction to the Research (maximum 300 words in each section)

Ensure that you write for a Non-Specialist Audience when outlining your response o the three
points below:

« Purpose of Ressarch Activty

« Proposed Research Question

_Aims of Research Activity
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