) Establishing a

Theoretical Search Area
By Ted Fisher Vermilion County STSAR (Special Tactics Search and Rescue)

A Theoretical Search Area is the distance that a subject could possibly travel since
that subject was last seen (LKP Last Known Point). For example A lost subject was
seen at 10:00 am the subject has been gone for 2 hours (it is now noon) based on
an average speed of 2 miles per hours this subject could have walked in any

direction for 4 miles (2 hours times 2 miles per hour). So how large of a search area
is that. Use the following formula.

7 =3.14159
d = distance traveled
rd?

2 hours at 2 miles
per hour = 4 miles

50.2 Sauare Miles

Take the distance walked (4 miles ) square it and then multiply that times (3.14159)
In numerical terms 3.14159 x (4 miles x 4 miles) which is basically the formula for
the area of a circle with the radius being 4 miles.

So the Theoretical Search Area in this example will be 50.2 square miles. A large
area in a short amount of time

One of the variables to this formula is going to be the speed of the subject. With this
problem we used an average of 2 miles per hour as the speed. But if your subject is
traveling at a different speed or has a different mode of travel say a snowmobile or a
canoe the area will be different but still calculated the same way.



Real World Effects:
Shows just how important containment of the subject is early in the search process.

Theoretically if your subject is still mobile this area is ever increasing. Keep this in
mind while preparing your search plan.

Did your subject change modes of travel?

As you can see by the following chart that by just walking at the speed of 2 miles per
hour in just 8 hours your searchers have to search an area as large as a county, and
in just 11 hours your search area is the size of the State of Rhode Island.

This should lllustrate that an effort by trackers or K9 units to determine the
“Direction of Travel” may dramatically reduce the search area and should be used
early in the search.

Distance Theoretical Real world
Speed (mph) Traveled Search Relationship

2 Time (hrs) miles Area (sg miles)
1 2 12.57|City of Danville 17.2 sq miles
2 4 50.27
3 6 113.10
4 8 201.06
5 10 314.16
6 12 452.39
7 14 615.75
8 16 804.25|Size of Vermilion County lllinois
9 18 1017.88
10 20 1256.64
11 22 1520.53|Size of State of Rhode Island
12 24 1809.56

So how long would it take to search this area?

Obviously you would not search this area by a grid search but for illustrative
purposes let’s do the math.

Take our example Search Area of 50.2 square miles; let’s say | want to search this
area with a 60% POD. Based on the chart below; provided by NASAR (National
Association of Search and Rescue, it would take 3,313 searchers 3.5 hours to search
this area. Or it would take 66 searchers about 176 hours to search the same area.
That does not take into account that your subject may be still moving. And that is
just a 60% Probability of Detection.



So if the Theoretical Search area is impractical why use it? Keep in mind that these
are just tools used by search planners. Using theoretical Search area calculations
helps search planners keep an overall scope of the search in mind and it serves as a
reality check on searches that the subject(s) have been missing for long periods of
time. When containment has been implemented early Theoretical Search areas are
very valuable.

To Search 1 Square Mile in a Grid Search
Spacing Searchers Hours Total
POD % Feet Hours

5 190 27.8 3.5 97.2
10 180 29.3 3.5 102.7
15 170 30.1 3.5 108.7
20 160 33 3.5 115.5
25 150 35.2 3.5 123.2
30 140 37.7 3.5 132
35 130 40.6 3.5 142.2
40 120 44 3.5 154
45 110 48 3.5 168
50 100 53 3.5 185.5
55 90 58.7 3.5 205.3
60 80 66 3.5 231
65 70 88 3.5 264
70 60 88 3.5 308
75 50 105.6 3.5 369.6
80 40 132 3.5 462
85 30 176 3.5 616
90 20 264 3.5 924
95 10 528 3.5 1848

Here is a sample Search Map showing how far a subject can travel going at 2 mph
from LKP. Each ring delineates 10 minutes of travel time.
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