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How Can We Apply Network Theory to the Design of 

Emergency Communication Systems?
The study of information transfer between multiple points is known as network theory.  In emergency communications, we apply network theory by matching a particular message to the best communication pathway.
Tonight’s training topic will address the question, then, how can we apply network theory to the design of emergency communication systems?

Let’s start our discussion with the characteristics of messages.

Single versus Multiple Destinations

There are major differences between broadcasting and one-to-one (exclusive) communication channels.  Some messages are for one single addressee while others need to be received by multiple locations simultaneously.  And some messages addressed to one destination can be useful and informative to “incidental” listeners, like the National Weather Service.  A specific instruction to a particular shelter manager is a completely different king of communication than an announcement to all shelters.  Yet, it is common to hear these messages on the same communications channel.

High Precision versus Low Precision

Precision is not the same as accuracy. All messages must be received accurately.  But sending a list of names or numbers requires precision at the “character” level, while a report that “the lost hiker has been found” does not.  Both may be important messages and must be transferred accurately.  But one involves a need for more precision.
Over low-precision communications channels (such as voice modes) even letters of the alphabet can be misinterpreted unless a phonetic system, feedback or error-correcting mechanism is used.

Conversely, typing out a low precision message that “the delivery van containing the coffee has arrived at this location” on a high-precision packet link can be more time consuming (and inefficient) than a simple voice report.

Complexity

A doctor at a hospital may use a Radio to instruct an untrained field volunteer how to splint a fractured leg.  A shelter manager may report that he is out of water.  The level of complexity varies greatly between these two messages.

Some messages are so long and complicated that the recipient cannot remember or comprehend the entire message upon its arrival.  Detailed maps, long lists, complicated directions and diagrams are best put in hard copy or electronic storage for later reference.  This avoids the need to repeat or ask for “fills,” activities that tie up the communication channel.  Some modes, such as fax and packet radio, by their very nature generate such reference copy.  Others (such as voice modes) do not, and require a time-consuming conversion step.

Timeliness

Some messages are extremely time-critical, while others can tolerate delays between origination and delivery without adverse effect.  Relief workers and their communicators can be very busy people.  Requiring a relief worker to handle a non-time-critical message may prevent them from handling a more pressing emergency.  Also, a message might need to be passed at a time when the receiving station is tied up with other business, and by the time the receiving station is free the sending station is then occupied.  In these cases, provision can be made for “time shifting” – the message can be left at a drop point for pickup when the receiving station becomes free.  Conversely, highly time-critical messages must get through without delay.
Timeliness also relates to the establishment of a communications link.  Some modes, such as telephones, require dialing and ringing to establish a connection.  An operator of a base station radio may need to track down a key official at the site to deliver a message.  What matters is the total elapsed time from the time the message originates to the time it is delivered to its final party.

Priority

The concept of priority as used by network theory is better known to hams as QSK, the ability to “break-in” on a communication in progress. For e3xample, a communication pathway is in use with a lengthy, but low priority message.  A need suddenly arises for a high priority message.  Can the high priority message take precedence and interrupt the low priority one to gain access to the channel? Some communications modes allow for this; others do not.1
As amateur radio operators we are likely to have tunnel vision when passing messages as part of a communications emergency, tending to only think of amateur radio communication pathways and often relying only on voice modes.  As our mission is to pass the message accurately and efficiently, we need to remember to avail ourselves of other communication pathways as well.
1 American Radio Relay League Amateur Radio Emergency Communications Course, An Introduction to Voluntary Emergency Communication Service, Level I, 3rd Edition, Learning Unit 1, Introduction to Emergency Communication
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