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Spaced Out Searchers

Police search, by its very nature, tends to work in terms of absolutes. An officer searching an area wants to know if the object is there or not, and searches accordingly. Re-searching an area is therefore redundant unless there is a possibility of someone re-entering that area, which in many instances the police will guard against.  This works very well for the majority of police searches. When you are looking for explosive devices or evidence it is extremely important to be absolutely sure whether the object is in the area or not. However, in order to achieve such certainty, the Police Search Advisor (PolSA) will ensure s/he has sufficient time and resources to search in this way. 

The same amount of time is not available during a high risk (or vulnerable) missing person search. For example; Koester (2008) found that nearly half of all Dementia mispers are down (or stuck) within 15 minutes of going missing. Their health will deteriorate rapidly as Dehydration and Hypothermia set in and they may die within hours.  In these incidents the police do not have the resources to search all the possible areas to their usual high degree of certainty, in the time available. (The search theory term for the measure of effectiveness, or integrity, of the search is the Probability of Detection, or POD.) 

Because vulnerable missing person search is so different from other police searches, the police may lack the methodology for allocating search resources efficiently in these circumstances. PolSAs managing missing person searches often expect areas to be searched to a high POD, to provide a high degree of certainty that the misper is not in that area. This has resulted in ALSAR teams focusing their search tactics to achieve very high POD searches.

The purpose of this short article is to demonstrate how this focus – from clue conscious to clue obsessed as one search manager put it – is to the detriment of the misper and how ALSAR teams can improve upon their search ability.

Before moving onto this, however, it is important to look at just how ALSAR search tactics have changed to achieve such high PODs. Team Leaders have been forced to bring their team members in closer together, reducing the spacing between themselves, and taking more time to search any one area. 

This means that whilst they will almost definitely find the misper, and indeed any clues left by the misper, if they are in the sector being searched, the misper may die waiting for the search team to get to the next area.

There is, fortunately, a search methodology that allows us to calculate the best possible use of search resources, to find the misper alive in the time available. However, the mathematics involved in this method can seem complex and counter-intuitive at times.  It is, though, extremely important in improving our response to mispers that effort is taken to explain and understand this methodology.

To illustrate this methodology let us take a very basic search problem.

The search area contains 4  sectors. There is an equal likelihood that the misper is in any of the four areas (The POA, or Probability of Area, of each sector is 25%) 

Each sector measures 500m x 640m or 320,000m2
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However, the search manager only has one team of four searchers available for four hours. This is sufficient to search one of the areas to the usual standard or integrity of search. However, by spreading the searchers out a bit more the searchers could possibly search two areas in the same time. It wouldn't be to such a high POD but they would have “searched” two areas. Alternatively still, by spreading the searchers out even further they could search all four areas. Again their chances of finding the misper wouldn't be so high in any one area, but possibly the overall chance of finding the misper would be higher because all four areas would have been searched.

The question is which of these scenarios has the highest chance of finding the misper?  Using the mathematics of search theory it is possible to quantify this and give a reasonably accurate answer. 

Taking the first scenario (searching just one area) the searchers line up 10 metres apart; a fairly typical searcher spacing. Each searcher moves across the sector, sweeping back and forth 16 times in the four hours, moving and searching at 2 km/h and travelling a distance of 8000m. This gives a total searcher track length of 32,000m (Four searchers times 8000m)

For this example I am using a figure of 36m for the sweep width (Sweep Width is the measure of how well a search resource will find an object in a given environment, and is dependant on factors such as terrain, visibility etc. Whilst it is given a unit of length it does not represent an actual distance. )  The US Coastguard experiments found a range of sweep widths from 16m up to 142m, with an average (mean) of 60m, the median being 61m. A table is provided later with different sweep width figures for comparison. 

With a searcher track length of 32,000m and sweep width figure of 36m, this gives an Area Effectively Swept of 1,152,000m2.  Dividing this by the search sector’s area gives a Coverage (C) of 3.6. Using Koopman’s exponential detection function (POD = 1 – e –C : This detection function has been used to predict the effectiveness of search since Koopman mathematically “proved” it during the Second World War and it has been experimentally proven hundreds of times!) we arrive at a POD of 97% for the sector. 
This gives a total POS for the search of 24.3%

If the search manager instructs their searchers to search twice as far apart, however, and search two sectors we arrive at the following:

In each sector, each searcher travels 4000m, giving a total track length of 16,000m. This gives an Area Effectively Swept of 576,000m2 and a Coverage of 1.8.  This translates to a POD for each sector of 83%. The POS from searching Sector A is therefore 20.8% and the same for Sector B, giving an overall POS for the search of 41.5%.

Remember, this is using the same resources (number of searchers) for the same amount of time!

The final scenario sees the search manager instructing their searchers to search twice as far apart again – searching all four sectors in the four hours.

The searchers, therefore, travel just 2000m in each sector, giving a track length of 8000m, Area Effectively Swept of 288,000m2 and Coverage of 0.8.

This then translates to a POD for each sector of 59%, giving a POS of just 14.75%. However, in searching all four sectors, the search's overall POS is 59% - well over double that of deploying the resources to try to “clear” just one area.

The table below gives the POS for two more sweep width figures.

	Sweep Width Figure
	Scenario One
	Scenario Two
	Scenario Three

	16m

(Lowest !)
	Cov. 1.6, POD 80%, POS 20%
	Cov. 0.8, POD 55%, POS 27.5%
	Cov. 0.4, POD 33%, POS 33%

	61m

(Median)
	Cov. 6.1, POD 99%,

POS 24.9%
	Cov. 3.1, POD 95%, POS 47.5%
	Cov. 1.5, POD 78%, POS 79%


The benefit, in terms of the chance of finding the misper, of spreading the searchers out in order to search more areas is obvious. Even at the lowest sweep width figures – the very densest search areas, there is a more than 50% better chance of finding the misper by spreading out the searchers than by searching just one area to a high POD.

This is not to say that you should always spread searches out thinly. However, in situations where time is a factor, such as a high risk misper, and there are insufficient resources to search all the search areas simultaneously, spreading out the searchers will generally maximise the chances of finding the misper.

To ensure that the misper isn't lying in an already searched area, these areas can be re-searched again later. The evidence shows that there is no detriment in searching in this way in terms of POD; searching once at close spacing, or twice at a larger spacing, will achieve the same results overall for that area. 

Indeed, re-searching high probability areas should be routine in all missing persons cases. Again the evidence shows us that all search resources are capable of missing irrespective of searcher spacing, FLIR equipment or dog’s scenting ability.

It is important to note that there are times when searchers should be searching to a very high POD in missing person searches; at the home address, place last seen (PLS) or last known position (LKP) for instance. In these instances, the very high POA (likelihood of them being there) means that a high POD search maximises POS.

How then can ALSAR teams improve upon their search tactics?

ALSAR teams must work on two fronts to solve this problem; with their PolSAs to ensure they understand that high POD searches for missing persons do not maximise the POS of this type of search, and with their team members, and importantly search managers/controllers and team leaders to ensure that they understand the importance of spreading out and searching fast in these instances.

Those teams that use UKLSI training will have noticed over the last year the change in emphasis in it's training to try to address this issue.  UKLSI no longer puts emphasis on clues as part of training scenarios. By including clues in training, and reinforcing good searching with congratulations on finding clues, UKLSI has found that it's participants will move closer together to try to avoid missing them. In doing so they search slower, something which is to the detriment of the misper.  A clue can be a useful item if detected, but its discovery must never become the focus of the search.

UKLSI now encourages a faster, more spread out approach to search and search training. Team leaders have to place more trust in their searchers, as they are further away, and in some cases out of sight of the team leader. This is a distinct change of culture for team leaders, who in the past have been used to close-in straight line searching.  However, searching in this way improves our ability to find the misper alive. 
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