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1. Introduction

1.1 Background

Anatec have been commissioned by the Maritime and Coastguard Agency to carry out an evaluation of the current capabilities of UK SAR helicopters with respect to responding to concurrent incidents (concurrency) and single incidents requiring multiple SAR helicopter assets termed as Surge. The assessment is based on Anatec’s SAROp model in conjunction with SAR incidents recorded within the UKSRR. Two different methods have been used to evaluate the coverage currently achieved by UKSAR Helicopter Assets.
1.2 Objectives

The objectives of this assessment are as follows:

· Collate SAR incident data for DASA and MCA from Jan 2003 to end Oct 2006.
· Integrate the above datasets to enable analysis of the data to be performed.

· Combine new data with data from 1998 to 2002 to update the existing risk profile for the UKSRR and validate the highest risk and moderate risk areas.

· Perform additional analysis of the incident data to furyher enhance the understanding of UK SAR helicopter requirements.

· Develop methodology for assessing surge and concurrency

· Evaluate Surge and Concurrency capability based on the current 12 base layout (including new MCA helicopter SAR assets to be installed during 2007).
· Present results of the assessment

1.3 Abbreviations

The following abbreviations are used in this report:

DASA

-
Defence Analytical Services Agency
RAF

-
Royal Air Force

RN

-
Royal Navy

SAR

-
Search & Rescue

UKSRR
-
United Kingdom Search & Rescue Region
1.4 Limitations

Note the earlier limitations of when looking at helicopter incidents that a helicopter may well have been used for the response due to the proximity of the base to the incident whereas in reality a helicopter may not have been required for the response.

There are a number of uncertainties associated with the data, including the incorrect coordinates as well as times etc. Given the large volumes of data being utilised, it is not considered that the significance of this will have any significant bearing on the findings of the analysis.

Study Base Data & Assumptions
1.5 Introduction

This section presents the key base data and assumptions which have been made in the analysis in relation to the analysis carried out.
1.6 Helicopter Bases (MCA)
The following tables present the details of the Coastguard SAR helicopter assets used in the assessment:

Table 2.1
Details of UK Coastguard Helicopters  (2006)
	Base (Location)
	Helicopter Type
	Max Response Time (Mins)
	Range (nm)
	Speed (Knots)

	
	
	Day
	Night
	
	

	Stornoway 
	Sikorsky S61N
	15
	45
	268
	110

	Sumburgh
	Sikorsky S61N
	15
	45
	190
	110

	Lee on Solent
	Sikorsky S61N
	15
	45
	190
	110

	Portland
	Sikorsky S61N
	15
	Not. Avail
	190
	110


Notes: 

· The coastguard helicopters operate on 15 mins from 07:30 to 21:00 with the exception of Portland which operates from 09:00 to 21:00.

· The ranges include 30mins hover (search & winching on scene) before returning to base.

· The Stornoway aircraft is fitted with long range tanks and therefore the range is extended to 268nm’s.

· 100% availability with no 2nd aircraft available.

The Coastguard are due to replace their existing helicopters with new SAR helicopters in the Summer of 2007. Details of the replacement assets are presented as follows:

Table 2.2
Details of UK Coastguard Helicopters (2007)
	Base (Location)
	Helicopter Type
	Max Response Time (Mins)
	Range (nm)
	Speed (Knots)

	
	
	Day
	Night
	
	

	Stornoway 
	Sikorsky S92
	15
	45
	289
	145

	Sumburgh
	Sikorsky S92
	15
	45
	289
	145

	Lee on Solent
	Augusta Bell AB139
	15
	45
	228
	150

	Portland
	Augusta Bell AB139
	15
	Not. Avail
	228
	150


1.7 Helicopter Bases (RAF & RN)

The following tables present the details of the RAF and RN SAR helicopter assets used in the assessment:

Table 2.3
Details of RN SAR Helicopters 

	Base (Location)
	Helicopter Type
	Max Response Time (Mins)
	Range (nm)
	 Speed (Knots)

	
	
	Day
	Night
	
	

	Prestwick
	Sea King
	15
	45
	200
	110

	Culdrose
	Sea King
	15
	45
	200
	110


· The Royal Navy Helicopters are on 15min standby between the hours of 08:30hrs and Sunset +30 mins or 22:00hrs, whichever is the earlier, and 45 mins outwith these hours.

· A second aircraft is available at Prestwick at RS 90.

Table 2.4
Details of RAF SAR Helicopters 

	Base (Location)
	Helicopter Type
	Max Response Time (Mins)
	Range (nm)
	 Speed (Knots)

	
	
	Day
	Night
	
	

	Leconfield
	Sea King
	15
	45
	250
	110

	Chivenor
	Sea King
	15
	45
	250
	110

	Lossiemouth
	Sea King
	15
	45
	250
	110

	Boulmer
	Sea King
	15
	45
	250
	110

	Wattisham
	Sea King
	15
	45
	250
	110

	Valley
	Sea King
	15
	45
	250
	110


Notes: 

· The RAF SAR helicopters operate on 15 mins from 08:00 - 22:00hrs and 45 minutes outwith these hours.

· The ranges include 30mins hover (search & winching on scene) before returning to base.

· 2nd standby aircraft is available at all military bases at a Readiness State of 60 mins during the 2nd standby period which is defined as 08:00 to 18:00 or ECT whichever is later, but not later than 22:00. It is assumed that the asset is available 50% of this time which is based on historical data.

Methodologies 
1.8 Introduction

This section presents the different methodologies which have been used to assess the current UK performance capability in relation to SAR Helicopters to ensure that any future proposed layout can meet the same performance as the current layout.
The layout of the system should be designed such that the primary assets are available for response to a reasonable level. This will assure ministers and the general public of a response that the system was designed to provide, using the quickest available response asset in the majority of call outs.

In some instances it is recognised that when there is peak demand it may not be practical for the primary helicopter to be available for response as it may already be on a callout.  

The design of the system shall be such that this does not happen regularly thereby stressing (overloading) the system and resulting it being used in a manner that it was not principally designed for. In addition the system shall be designed such that when this scenario does occur, the overall impact of using a secondary asset is not significant.

1.9 MOD Method
Concurrency Requirements

The User requires the capability to reach each of the very high and high-risk areas and 75% of the medium risk areas within the UK SRR with 2 aircraft within X  minutes of deployment (or take-off?) of the first aircraft.

and

The User requires the capability to reach each of the  very high and high-risk areas and 75% of the medium risk areas within the UK SRR with 3 aircraft within Y  minutes of deployment (or take-off?) of the first aircraft.

Populate X and Y   Analyse the capability of the existing requirement (as of 2008 with new MCA aircraft).  For each of the risk squares, calculate the time it would take to respond to incidents in the square with 2 aircraft given known aircraft speeds.  Factor in actual first and second standby availability.  Determine worst case, factoring in the 75% for medium risk squares.

Populate N   Analyse historical data (going as far back as possible) to determine the highest number of SAR (or any?) helicopters that responded to a single incident (Boscastle, Air India, Piper Alpha, Chinook crash??).  This gives N.

Populate Z   As per X and Y but for N aircraft rather than 2.
· Generate result output and formats which can be updated annually by running SAROP with additional years of data when available.

· Carry out annual updates as required.

1.10 Anatec Method

This method has been devised based on using the historical incident data combined with the base layouts. Whilst there are a number of assumptions associated with this method, it provides a base measure of the theoretical performance achieved by the existing base layout and will allow for any proposed layout to be evaluated against to ensure that the current performance achievements can be matched by that proposed by a contractor.

To assess the situation at present (based on current deployment of assets) the following assumptions have been made:

· Scramble times: provided for each base at different times of day.

· Outward flight time: distance/speed (still air assumption).

· Search time: Base assumption is 30 minutes.
· Return flight time: distance/speed (still air assumption)

· Turnaround time (time to get asset back into service): 15 minutes

Using this as input the SAROp simulation model was run for X years of accident data. The model works as follows:
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Figure 3.1

Concurrency Assessment Methodology

. 
Incident Data
1.11 Introduction

This section summarises the incident data which has been analysed within this study. The scope of work was to collate incident data where SAR helicopters responded for 2003 to end Oct 2006 (inclusive). This data was to be combined with the earlier incident data to form a larger dataset on which to base analysis work based on the current requirements.
1.12 DASA Data
Incidents involving military SAR asserts are recorded and then compiled by the Defence Analytical Services Agency. This is considered to be the primary data source for assessing the utilisation of helicopters from the 8n military bases. DASA data was collated for 2003 to end Oct 2006 (Incl).
It is noted that when a military SAR asset is involved in a coastguard coordinated incident, then a coastguard incident reference number is recorded within the data.
The DASA data could not be utilised in isolation as it does not contain information relating to coastguard helicopter responses.

The data exported from DASA was then processed in order for it to be joined with the MCA data.

1.13 MCA (Coastguard) Data
The MCA record details of all incidents where their units are involved.  Whilst MCA record when military assets respond to incidents which they are coordinating they are not involved in inland SAR operations, hence this dataset used in isolation would not provide a reliable overview of overall asset utilisation.

Due to the changeover in the database system during 22003/04, then the data fro this time period was considered unreliable and coastguard were unable to provide a reliable dataset for July to Dec 2003 (Incl) and from Jan to Oct 2004 (Incl). 

The data exported from the MCA system was then processed in order for it to be joined with the DASA data.

1.14 Combined Incident Data

Based on the requirement to use both datasets, then the data has been combined to form one dataset on which to base the analysis. For this phase of the project the data has been combined for the following periods:

· Jan to Dec 2002

· Jan to June 2003 (Incl)
· Nov to Dec 2004 (Incl)
· Jan to Dec 2005

· Jan to Sept 2006 (Incl)
It is noted that the last 6 months of June 2003 and the 1st 10 months of 2004 have been excluded based on the changeover period with the MCA database and problems associated with the export of the data from the system over this period.

Following processing of the two datasets, the data has been combined to provide one dataset for helicopter SAR incident responses for the UK. The following figures present the numbers of incidents for the UKSRR.
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Figure 4.1
Overview of Incidents Involving UK SAR Helicopters (Jan to June 2003, Nov 2004 to Sept 2006 incl)

1.15 Risk Areas

During the earlier SAR work, the risk profiles for the UKSRR has been generated based on the numbers of incidents in these areas. The following figures present the risk grid generated from the earlier SAR work (ref).
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Figure 4.2
Overview of Risk Areas Based on Total Numbers of Incidents (1998 to 2001 Incl)
By adding in the latest incident data as presented in Section X.X., then the new profiles are presented as follows, in terms of density of incidents.
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Figure 4.3
Overview of Risk Areas Based on Total Numbers of Incidents (1998 to 2006 Incl)

It should be noted that the grid is based on where incidents actually occur, then false alarms and hoaxes are excluded from the grid ranking. It can be seen from the grid that the profile is very similar to that generated ion the previous coverage report in terms of the locations of the very high, high and moderate risk cells.

The following graphs present the monthly profiles of all SAR incidents between 2003 and 2006.
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Figure 4.4
Monthly profile of SAR Incidents Jan to June 2003
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Figure 4.5
Monthly profile of SAR Incidents 2005
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Figure 4.6
Monthly profile of SAR Incidents Jan to Sept 2006

It can be seen from the above graphs that the trends are very similar to analysis of incident data carried out for previous years with the greatest number of incidents being observed during he summer months, June, July and August.

2. Data Analysis (SAR Helicopter Response)

The following sections present analysis of incidents responded to by SAR helicopters for the available periods data was made available for between 2003 and 2006 (incl).

2.1 Monthly Profile of SAR Incidents

The following figures present monthly profiles for the incidents being responded to by SAR helicopters from 2003 to 2006 for the periods where data has been made available.
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Figure 5.1
Monthly profile of SAR Helicopter Response Incidents Jan to June 2003
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Figure 5.2
Monthly profile of SAR Helicopter Response Incidents 2005
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Figure 5.3
Monthly profile of SAR Helicopter Response Incidents Jan to Sept 2006

It can be observed from the above graphs that as per all SAR incidents the requirement for SAR helicopters to responds to incidents is greatest in the Summer months, with July and August being the peak months.
2.2 Daily Profile of SAR Incidents

The following figures present the daily profile of SAR incidents requiring helicopter response.
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Figure 5.4
Daily profile of SAR Helicopter Response Incidents Jan to June 2003
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Figure 5.5
Daily profile of SAR Helicopter Response Incidents 2005
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Figure 5.6
Daily profile of SAR Helicopter Response Incidents Jan to Sept 2006

The daily profiles presented show that whilst the busiest days for SAR helicopter response tend to be in the Summer months, a number of the peak days of activity occur during different times of the year.
2.3 Hourly Profile of SAR Incidents

The following figure presents a profile of SAR helicopter response by start hour. 
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Figure 5.7
SAR Helicopter responses by Start Hour 2003 to 2006 (incl)
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Figure 5.8
SAR Helicopter responses by Start Hour Jan to June 2003
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Figure 5.9
SAR Helicopter responses by Start Hour 2005
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Figure 5.10
SAR Helicopter responses by Start Hour Jan to Sept 2006

It can be observed from the above figures that the busiest periods for SAR helicopters is during the day time, with the peak periods being around 14:00 and 15:00 hours.
2.4 Distance of SAR Incidents from Coastline & Bases
The following graph presents the distribution of SAR helicopter response incidents occurring either overland or at different distances from the coastline. This figure shows that vast majority of incidents requiring SAR helicopter response occurs either overland or within 1nm of the UK coastline.
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Figure 5.11
SAR Helicopter responses by Distance from Coastline 2003 to 2006
A further analysis of the SAR Helicopter incidents has been performed to establish the distance profile of incidents from existing SAR bases as well as the flight time from existing bases. Whilst based on the actual location of incidents the distance and time calculations are based on the nearest base to the incident and the flight time based on helicopter speeds in still air. The same assessment can be run for any proposed layout to assess how the profile would differ for any given layout against the existing 12 base layout. 
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Figure 5.12
SAR Helicopter responses by Distance from Bases 2003 to 2006

It can be seen from the above figure that over 95% of SAR incidents are less than 100nm’s from an existing base.
[image: image21.emf]Flight Time from Existing Bases  (2003 to 2006)

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 >100

Time (Mins)

% of Incidents


Figure 5.13
SAR Helicopter responses by Time from Bases 2003 to 2006

It can be seen from this that over 95% of SAR incidents are less than 1hr flight time from an existing base.
2.5 No of Military Incidents Requiring SAR Helicopters

The following graphs present an overview of the number of military incidents requiring SAR helicopter response from 2003 to 20056 (incl). It should be noted that this is based on all data from Jan 2003 to Sept 2006 as DASA have provided full records for this period.
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Figure 5.14
Monthly profile of Military Incidents requiring SAR Helicopter Response Jan 2003 to Sept 2006
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Figure 5.15
Monthly profile of Military Incidents requiring SAR Helicopter Response 2003
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Figure 5.16
Monthly profile of Military Incidents requiring SAR Helicopter Response 2004
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Figure 5.17
Monthly profile of Military Incidents requiring SAR Helicopter Response 2005
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Figure 5.18
Monthly profile of Military Incidents requiring SAR Helicopter Response Jan to Sept 2006

It can be seen from the above graphs that the military response requirement is not significant when put in the overall context of SAR helicopter responses. The incidents seem to have a fairly random distribution over the year. The average number of incidents is just over 6 per month.
2.6 No of Persons Assisted by SAR Helicopters

The following graphs present an overview of the number of persons assisted by SAR helicopters on a per incident basis. It should be noted that no profile ids presented for 2004 as only 2 months of data has been analysed for this year.
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Figure 5.19
No of Persons Assisted by SAR Helicopters 2003 to 2006 (incl)
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Figure 5.20
No of Persons Assisted by SAR Helicopters Jan to June 2003 

[image: image29.emf]Persons Assisted by SAR Helicopters (2005)

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20>20

Number of Persons

Number of Incidents


Figure 5.21
No of Persons Assisted by SAR Helicopters 2005 
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Figure 5.22
No of Persons Assisted by SAR Helicopters Jan to Sept 2006 

It can be seen from the above graphs that in the order of 80% of SAR incidents require the recovery/assistance of 1 person and over 90% of incidents requiring the recovery of 2 persons or less.
2.7 Sortie Time Analysis (SAR Helicopters)

This section presents an evaluation of the sortie times for the different SAR helicopters operating in the UK. In summary, the basis for these calculations is the time of departure documented by DASA and the flying hours recorded. For MCA helicopter response incidents, then the tasked/hour minute has been applied where recorded otherwise resource call time has been used together with the released date/time. It is noted that for MCA data pre Nov 2004 this evaluation has not been possible as the data only presents the start and end times of the incident as opposed to the time which the helicopter was used.

A profile is presented for each base is presented as follows:
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	Statistics:

Number of Sorties: 415
Mean Sortie: 103 mins



Figure 5.23
Sortie Time Analysis - Boulmer
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	Statistics:

Number of Sorties: 643
Mean Sortie: 75.5 mins



Figure 5.24
Sortie Time Analysis - Chivenor
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	Statistics:

Number of Sorties: 560
Mean Sortie: 90 mins



Figure 5.25
Sortie Time Analysis - Culdrose
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	Statistics:

Number of Sorties: 340
Mean Sortie: 89 mins



Figure 5.26
Sortie Time Analysis - Leconfield
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	Statistics:

Number of Sorties: 509
Mean Sortie: 123 mins



Figure 5.27
Sortie Time Analysis - Lossiemouth
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	Statistics:

Number of Sorties: 668
Mean Sortie: 107 mins



Figure 5.28
Sortie Time Analysis - Prestwick
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	Statistics:

Number of Sorties: 572
Mean Sortie: 79 mins



Figure 5.29
Sortie Time Analysis - Valley
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	Statistics:

Number of Sorties: 363
Mean Sortie: 83 mins



Figure 5.30
Sortie Time Analysis - Wattisham
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	Statistics:

Number of Sorties: 565

Mean Sortie: 59 mins




Figure 5.31
Sortie Time Analysis – Lee on Solent
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	Statistics:

Number of Sorties: 386
Mean Sortie: 58 mins




Figure 5.32
Sortie Time Analysis – Portland
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	Statistics:

Number of Sorties: 305
Mean Sortie: 125 mins




Figure 5.33
Sortie Time Analysis – Sumburgh
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	Statistics:

Number of Sorties: 365
Mean Sortie: 117 mins




Figure 5.34
Sortie Time Analysis – Stornoway

The following figure presents the mean sortie times for the different bases based on helicopter response incidents:
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0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

Boulmer

Chivenor

CuldroseLeconfieldLossiemouth

Prestwick

Valley

Wattisham

Lee on Solent PortlandSumburghStornoway

Helicopter Base

Time (Mins)


Figure 5.35
Mean Sortie Time for SAR Helicopters

It can be seen from the above figures that the shortest sortie times are experienced by helicopters operating at the bases of Portland and Lee on Solent, with Sumburgh, Lossiemouth and Stornoway having the greatest sortie times.

2.8 No. of Helicopters Airborne at Same Time
This analysis looked at the incidents helicopters responded to and based on the dates and times recorded within the helicopter incident response data, calculated the total % of time different numbers of UK SAR helicopters were airborne at the same time as well as the number of occurrences of multiple helicopters being in the air during different months of the year. The results are presented in the following graphs:
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Figure 5.36
No. of Helicopters Airborne at Same Time (Nov & Dec 2004)
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Figure 5.37
% if Time Diff No. of Helicopters Airborne at Same Time (Nov & Dec 2004)

[image: image58.emf]No of Helicopters in at Same Time (2005)
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Figure 5.38
No. of Helicopters Airborne at Same Time (2005)

[image: image59.emf]% of Time Different No's of Helicopters in Air at Same Time (2005)
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Figure 5.39
% if Time Diff No. of Helicopters Airborne at Same Time (2005)

It can be seen from the above graph that on average for 70% of the 12 month period, there is no SAR helicopter I the Air and for an average of 21% of the time there is 1 SAR helicopter in the air, 6% of the time 2 helicopters and 3 helicopters 1.4% of the time. There are occurrences of up to 7 helicopters in the air at the same time (0.01% of the time).
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Figure 5.40
No. of Helicopters Airborne at Same Time (2006)
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Figure 5.41
% if Time Diff No. of Helicopters Airborne at Same Time (2006)

It can be seen from the above graph that on average for 69% of the 9 month period, there is no SAR helicopter I the Air and for an average of 22% of the time there is 1 SAR helicopter in the air, 7% of the time 2 helicopters and 3 helicopters 1.8% of the time. There are occurrences of up to 10 helicopters in the air at the same time (0.02% of the time).
2.9 No. of Incidents Requiring 1,2,3… SAR Helicopters 
Based on the incidents requiring SAR helicopters between 2004 and 2006, the incidents have been reviewed to ascertain where different numbers of SAR assets have been used to respond to the same incidents. The following graphs present the results of this review.
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Figure 5.42
No of Incidents Requiring 1,2,3…. SAR helicopters (2004 to 2006)
It can be seen from the above figure that approximately 97% of SAR incidents require only 1 SAR helicopter to respond. The figures below present the distribution for 2005 and 2006.
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Figure 5.43
No of Incidents Requiring 1,2,3…. SAR helicopters (2005)
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Figure 5.44
No of Incidents Requiring 1,2,3…. SAR helicopters (2006)

3. Surge & Concurrency Analysis (MoD Method)
3.1 Introduction
This analysis has been run with the updated risk areas (incident risk grid 1998 to 2006) to determine the times required to get 2 and 3 helicopters to reach all of the very, high and 75% of the moderate risk areas within x minutes of deployment. The analysis has been carried out using the existing 12 base layout and asset capability as well as with a revised 12 base layout whereby the MCA assets are replaced with new assets and enhanced speed and range capability. The results of the analysis are presented in the following sections.
3.2 Results - 2 Helicopters to Risk Areas
The following graphs present the results for 2 helicopters getting to the different risk areas.
Figure 6.1
Time to Risk Cells – 2 Helicopters (Existing Base Layout & Asset Capability)

Figure 6.1
Time to Risk Cells – 2 Helicopters (2008 layout New MCA Assets)

3.3 Results – 3 Helicopters to Risk Areas

Figure 6.1
Time to Risk Cells – 3 Helicopters (2008 layout New MCA Assets)

4. Concurrency & Surge Evaluation (Anatec Method)

4.1 Introduction

4.2 Results
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