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The concept of search priority for area search assignments is fairly well understood. In essence the search priority for an area search is defined as the probability of success divided by the effort required to reach that level of success (1).
Area search priority may be expressed by the formula:

                        Probability of Success

Area Search Priority  = 
 -------------------------

                        

 Total Searcher-Hours   

Where the total searcher-hours is the effort required to search the area to a stated probability of detection.
More specifically the search priority formula may be written as:

               

          Probability of Area  x  Probability of Detection

Area Search Priority = ----------------------------------------------------------------------

                      

Number of Searchers x (Access Hrs + Search Hrs + Exit Hrs)   

Where the number of searchers are those required to search the area to the stated probability of detection. This 'number of searchers' is usually calculated using logistic formulas that take into account the size of the search area and the searcher spacing (track width). The assumption here is that each searcher follows a separate track within the search grid.
A trail search may be considered as a search area of known length (the trail length) and very narrow width - the observable area either side of the trail itself. It may be visualized as a very narrow grid-search, with only a single searcher following a single known path, route, track or trail.

While it is recognized that a trail search assignment may consist of a team of typically two to four searchers the primary purpose of these additional searchers is usually for increased safety, redundancy, the ability to spread out (to search a small area) but only marginally to increase the probability of detection of the team. As all the searchers are following exactly the same trail or track it appears reasonable to assume that there will be no major increase in POD compared to a single searcher if they are all searching along exactly the same very narrow area, in the same direction and at the same time. For realistic calculation purposes it is therefore suggested that the 'number of searchers' value used in prioritizing trail searches be set to a value of one effective searcher, irrespective of the number of searchers actually deployed as a single team along the trail-search assignment.

Using the assumption that the effective Number of Searchers = 1 the search priority for a trail can then be defined as:

                          
  %Probability of Area x %Probability of Detection

Trail Search Priority =  -------------------------------------------------------------

                         
  1 searcher x (Access Hrs + Search Hrs + Exit Hrs) 

The probability of detection is most likely to be a very high value, approximately 100% or very close to it, along the trail itself. A team searching the trail may have a slightly higher POD than a single searcher so we may therefore assume, for most practical purposes, a default POD value of 100% along the trail.
Given that the number of searchers and the POD along the trail have now been set at fixed values of 1 and 100% respectively the trail search priority may then be defined as:

                                               %Probability of Area x 100% POD

Trail Search Priority = -----------------------------------------------------------

                                     1 searcher x (Access Hrs + Search Hrs + Exit Hrs) 

For the purpose of prioritizing both area and trail assignments it is not necessary to sum all the probability of areas, for both areas and trails, to 100% (or 100% - %Rest of World). As the search priority of each area or trail is only relative to the other areas or trails we may simply assign a relative POA value to each area or trail. For this process we may use the relative POA ranking system of:

Relative POA
Subjective Description

9.0

Very Likely -

7.0

Likely -

5.0

Even Chance -

3.0

Unlikely -

1.0

Very Unlikely - that the subject is within the area or trail

Note that we are now treating both areas and trails as essentially identical entities - geographical areas of different sizes with different search manpower requirements.

A worked example of search prioritization, including both area and trail assignments, is given below:

   Search Priority Ranking for both Areas and Trails Assignments 

where Search Priority = (%POA x %POD) /

                        No. of Searchers x (AccessHrs + SearchHrs + ExitHrs)

Assignment Relative  POD  %POS= No.  Access Search     Exit    Total        %POS/  Search

Search            POA      %     POAx    of     Hrs        Hrs         Hrs   Searcher  Srchr     Priority

Type               (%POA)       %POD   Searchers                              -Hours     -Hours   Ranking   

Trail-1      7.0 =70%  100%   70%     1    1.00hrs   4.00hrs  1.00hrs    6         11.666      #1

Trail-2     9.0 =90%    100%  90%     1     0.50hrs  8.00hrs  1.50hrs  10         9.000        #2

Trail-3     4.0 =40%    100%  40%      1    0.00hrs  6.00hrs  1.00hrs     7        5.714        #3

Trail-4     2.0 =20%    100%  20%      1    0.50hrs  8.00hrs  0.50hrs     9         2.222        #4

Area-1     8.0 =80%      80%  64%    10    0.40hrs   2.00hrs  0.60hrs  30         2.133        #5

Area-2     7.0 =70%      70%  49%    25   1.00hrs  4.00hrs   1.00hrs  150        0.327        #6

Area-3      4.0 =40%     10%    4%    15   0.00hrs  6.00hrs   1.00hrs  105        0.038        #7

Area-4      2.0 =20%     50%  10%   30    0.50hrs  8.00hrs   0.50hrs  270        0.037        #8

Note that in all the above examples the very high %POD and very low search manpower requirements of the trail assignments contribute to the trail-search assignments having a higher search priority than any of the area assignments, even for (as in the example of area-1) areas with fairly high POA's and POD's and relatively low manpower requirements.

If the above example is repeated using a typical 3-person team for each trail assignment, rather than assigning a value of 1 searcher, the overall order of search priority ranking does not change significantly, primarily because the trail-search manpower requirements remain relatively low compared to typical area-search assignments:

Assignment Relative  POD  %POS= No.  Access Search      Exit      Total      %POS/  Search

Search            POA      %     POAx    of     Hrs        Hrs          Hrs     Searcher  Srchr     Priority

Type               (%POA)       %POD   Searchers                                  -Hours     -Hours   Ranking
Trail-1       7.0 =70%  100%   70%    3    1.00hrs   4.00hrs   1.00hrs    18        3.888      #1

Trail-2       9.0 =90%  100%   90%    3    0.50hrs   8.00hrs   1.50hrs    30       3.000       #2

Area-1      8.0 =80%     80%   64%  10    0.40hrs   2.00hrs   0.60hrs    30       2.133       #3

Trail-3      4.0 =40%   100%   40%    3    0.00hrs   6.00hrs   1.00hrs    21      1.904        #4

Trail-4      2.0 =20%   100%   20%    3    0.50hrs   8.00hrs   0.50hrs    27      0.741        #5

Area-2      7.0 =70%     70%   49%  25   1.00hrs    4.00hrs   1.00hrs  150      0.327        #6

Area-3      4.0 =40%     10%     4%  15    0.00hrs   6.00hrs   1.00hrs  105      0.038        #7

Area-4      2.0 =20%     50%   10%  30    0.50hrs   8.00hrs   0.50hrs  270      0.037       #8

These overall search priority rankings are in good agreement with typical search practice which in many cases prioritizes searching most of the important (high POA) trails and relatively unimportant (low POA) trails before any manpower-intensive area searching is undertaken.

For prioritizing trail assignments it is recommended that the (effective) Number of Searchers value be set to a value of 1, as using the actual number of searchers in the team inflates the manpower requirements over what is effectively being used to search the trail to the stated POD. Using the actual (but not effective) number of searchers in the team would artificially reduce the assignment's true search priority ranking.

While the concept of assigning relative POA values to trails appears somewhat novel it does follow the common, intuitive, practice of searching the highest 'probability' trails first. If the concept of simply assigning relative POA values to all the areas and trails is followed, rather than attempting to sum all %POA's, including Rest of World, to 100%, then all the area and trail assignments can be easily prioritized as part of a single search entity. This single entity is a geographical region that contains all the search assignments, including both areas and trails, that need to be searched.

This unified approach considers both areas and trails as fundamentally similar geographical assignments within a search region. The unified approach allows both areas and trails to be treated mathematically the same way - as essentially different size search areas. These areas and trails can be assigned POA's, POD's, manpower requirements and then search prioritized without distinction between 'areas' or 'trails'. As these individual areas and trails are searched the  probability of success of each area or trail also contributes to calculating a single overall probability of success for the entire region, including all the area and trail assignments.

In summary, treating both areas and trails as essentially similar search areas allows us to unify their mathematical treatment for search planning. This permits us to consider all geographical search assignments as part of one single region and then allows us to prioritize and deploy our SAR resources to these areas and trails in a single coordinated, strategic and effective manner.
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