
A l%Ct<ET RADIO EMERGENCY CQMMUNICATIONS SYSTEM

Bob Neben K9EL
126 E. Schantz  A v e .
Dayton, Oh ia 45409

(5131 299-4436

We have come a long way in the use of
Packet Radio. In the past few years we
have gone from a handful  of  experimenkers
proving the practicality of the concept,
to hundreds and soon thousands of ackive
Facketeers. Talking to one another to
help the synergism of ideas is valuable,
but the time is now to start building a
viable system that will help the public
good.
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We have an assortment of ways to
communicate in Amateur Radio. The thing
we do best is talk to one another i .e. one
ham talking with one other ham. The media
may be 2 meter FM, HF SSB,  RTTY 9 SSTV, or
whatever, This is the Point  to Point
topology (Figure 1).
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This is the best communications
network ever devised. There is only one
conversation on the frequency; when c3nfz
station is talking the other station is
listening- There is no interference but
should a retransmission be required, the
communication could easily be hanclled by
either station. The chances of the data
being sent incorrectly is low because
either can ask for retransmission,
clarification or additional information if
neces5ary. This is the typical amateur
transmissi one However 9 we also use okher
topologies.

The roundtable is a ragchewing mode
used with a group of operators. Each
person keeps a 1 ist of stations ~(3 they
know which one to pass it to next. Other
stations can break in to the conversakion
if desired or a station could drop out,
however 9 it is courteous to sign off.
Conversations tend to reflect on what the
last person said, since individual
stations do not normally keep notes, Th is
is the Ring topography (Figure 2) and it
has limited usefulness since no station is
“running  t h e  show”.

Figure 3.

The directed net is typical of
traff ic handling situations. This is the
Star topology (Figure 3). The net control
station directs all traffic and no
communication takes place without prior
approval o This is a good way of getting
the traffic to its destination, but at a
high cost in terms of human efficiency,,
Typical nets have upwards of a dozen or
more stations. Since only two station5
can converse at the same time, the
remainder must just listen to a lot of
traffic that does not apply to them,
except of course for announcement5 or
bulletins. The efficiency of the net is
terrible, As the number of stations
increase and the traffic volume increases,
the efficiency drops still further.
During sl.acC= periods or when the volume of
traffic eventually diminishes, these many
operators ask themselves (and rightfully
so) “Am I  real ly needed here?” Depentjirq
on net discipline and managerial
techniques, a net could  IL ose many
operators just before they are most
needed. Worse yet, the operators may stay
around for that weather watch but won't
show up for the next one. There must be a
better way.
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I want to mention another kind of
net: one that doesn’t exist in amateur
radio - yet. It's not implemented yet
because it  only applies to digital
networks, Any station can transmit on the
frequency (bus) and all stations are
listening at a13 times. Because of the
microprocessor present, stations will only
listen to what the station wants to listen
to or is directed to Listen to by the
human operator l Stati on 1 can conv633e
with station 5. Meanwhile station 2 can
talk to stations 3 and 6. Station 4 can
monitor everyone and no station need
listen or even be aware of any other
5tatiorPs conversation. This is the Bus
topology (Figure 41, but as far as the
individual stations are concerned, it
looks like the F'oint to F'oint topology
(Figure 1). This is packet radio at its
best and I would like to show you how you
can apply this to emergency
communication5.

Figure 4.

There is no such thing as a typical
disaster as various officials will
confirm; each one is different and unique.
However, we can take a typical si truatian
such as a flood. A flood affects a large
area to some degree, but the flood is
disasterous to only a localized area at
any one time. This area is often densely
popul.ated although geologically limited to
a few square miles. Consequent 1 y i t
affects many people, The first priority
is warning these people of danger and if
necessary9 evacuating them to shelters.
Then comes monitoring conditions,
maintaining the shelters, and final.ly
c 1 eanup . When things are habitaXe again
the people return to their homes and the
she1 ters close down. The emergency is
c3ver.

The type of radio activity varies
widely during the operation. Standard
operating procedures include lots of
overkill and inefficiency but the job gets
done somehow. Let's analyze the situation
to see if there's a better way.

Rs soon as conditions warrant the
Emergency Coordinator (EC) or their
designee goes into the area and
establishes the net in the temporary or
permanent Emergency Operators Center
(EOC) . Local officials should already be
colocated and have communications of their
own to local public services including Red
Cross and other agencies. Although

slower, telephone service to thEzs*!
agencies can keep the amount of radio
traffic manageable. Often however,
telephone service is either very limited
or unavailable.

The EC communicates over 2 meter FM
to various individuals or teams that are
assigned to public officials, Red Cross,
Damage Assessment Volunteers or She1 ter
Managers. Sometimes our 2 meter
communications is more reliable than khat
used by these various agencies. The
problem comes from density of traffic,

The EClCs  tend to be beehives of
activity. Everyone wants to head the
effort  to get the job done. Your group
will be getting communication requests
from all these agencies for everything
from trivial to critical- It 7 s near
impossible to say"nd'to  the mayor. It is
our experience that the group with a good
handle on this type of activity is the Red
Cross. They have the disaster plans and
experience and they work very well with
groups such as ours. They also act as a
clearinghouse on health and welfare
traffic.

The communication volume of traffic
within the disaster area is higher than
anywhere else. The farther you get from
the disaster area9 the less volume of
traffic. With voice communication, there
is no choice but to impact this high
vol.ume of traffic in the EOC. The high
volume of traffic continues in the EC)C and
surrounding area, however, people outside
the area also get on the same repeater or
frequency and make the rest of the net
wait. Remember 9 only so many stations can
actively be on a net with their traffic at
one time before the frequency becomes
saturated. The outlying stations with
priority traffic are just as important as
EOC priority traffic. Getting the
activity away from the ECIC  d(3esn’t  help
unless you can get that traffic off
frequency al so. We were partially
successful by using 220 MHz as an
"administrative frequency”, but that meant
listening to voice conversations on two
radios. Another 2 meter frequency ri (9
won" t help because it will overpower the
main 2 meter frequency and block
reception. Is there a solution to this
d i 1 emma? Yes 9 packet radio! But how do
you implement it?

voice and F'acket

For fast communication, there will
never be a replacement for voice. Do not
even think about asking the mayor to
please type his or her message, So the
net at the EQC will continue on 2 meters
utilizing a base station and operators
with mobile or hand held radios doing
their thing. What we can do to rel:ie~‘@
the bottleneck at the EOC is to establish
an effective colocated packet radio
system. HOW do we do this and how can it
be used effectively? Remember the bus!
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Lot5 of traffic can be digitized
including al 1 routine reqt-tests,  she:1 e&r
t r a f f i c , Red Cross inquiries, damage
a s s e s s m e n t  reports9  A R E S  statt,rs,  etc. We
m u s t  b e  able t o  s e n d  OUT p a c k e t s  withotlt
affecting the 2 meter voice traffic or
disturbing the EOC operators. I propose a
paral 1 el St/stem  running the traditional
v o i c e  c3n 2 meters FM and packet on 220
MHz Wiyl.lre  5) l

I chose 220 MHz far several reasons,
22(:1MHz can transmi  t wi t.hout  i nterferi ng
w i t h 2 meter reception and visa versa,
M o s t  s c a n n e r s  c a n n o t  r e c e i v e  22% PIHz ~CII
canf identiality of the information is
somewhat protected. AlSO, it is
i m p r a c t i c a l to simulcast the packet over
the  repea te r  voice - t h e  p a c k e t  a t t r a c t 5
too much curiousity and it tends to
s p l a t t e r  o n  t o  adajacent  channe l .  s8,

The 2 meter voice net would be
h a n d l e d  p r e t t y  march txrsiness  a s  ~s~tal Ir
w i th  a  f ew  e x c e p t i o n s . Routine request5
shou1  d be si gni f i cant1 y reduced and there
will b e  f e w e r  p e o p l e  o u t  t h e r e  d o i n g  a
b e t t e r  job. It may be hard t.o conv:i  rxx
disaster planning counci ls  that  they can
get more service w i t h  f e w e r  p e o p l e .

EOCs usually have at least two people
operating radios. One p e r s o n  s e r v e s  a5
n e t  c o n t r o l .  a n d  t h e  o t h e r  i n t e r f a c e s  with
officials;? monitors conditions? rnaint;xinzj
status bnards, etc I It is u5ual I. y
d i f f i c u l t  i f  n o t  i m p o s s i b l e  f o r  o n e  p e r s o n
t o  s e r v e  al.1 t h e s e  f u n c t i o n s . What’s
needed  is one  ope ra to r  t o  be  ne t  con t ro l
while the other operates the keyboard.
Ideally, t h e  k e y b o a r d  o p e r a t o r  s c r e e n s  the
request  5 so only the urgent information
t i e s  u p  t h e  r e p e a t e r .

Lots of information can be
trans-f erred via packet and a record of  the
traf f ic  can be recorded to disk at one of
the stations. If an item demands
immediate attention at a particular
station, the sender can ring the bell on
that persons keyboard, Most traffic,
hcjwever? wi 11 f al 1 in the categorie!~ of
either inquiry, s t a t u s  o r  u p d a t e . One of
the  ma jo r  d i f f e rences  be tween  the  voice
net and the packet net  is the l.ack of net
control on the packet net. The  packet  ne t
o p e r a t e s  o n  t h e  b u s  t o p o l o g y . However Ir
e v e r y  s t a t i o n  s h o u l d  u s e  t h e  cal~i sign

designated for use during the emergency.

Any staticm  can initiate an incJuWy,
hual.1.y an inquiry is directed at the
1 i kely respondent, but perhaps it should
g o  t o  e v e r y o n e . If every  stat ion uses
their own call, we do nat have a vehicle
far an al. l-call e If they use a particular
call sign for the duration of the
emergency, such as the club call or
repeaters trustee’s call, then thcz
extensions O-15 take on a new meaning. We
can call selectively (i.e. K9BL-3) or all
call UFS3L). S t a t u s  a n d  u p d a t e  r e q u e s t s ,
however Y i mpl y i nterf aci ng d computer.

Computers and packet radio go hand in
glove. Ry u s i n g  a d a t a b a s e  p r o g r a m  o n  cJI-(r
home or club microcomputer, we can manage
disaster information like it has novE?r
been  done  be fo re . Gone f o r e v e r  a r e  t h e
little scraps of paper all over t.he EOC.
Instead we have neat@ organized files that
can be cal 1 ed out :i mrnedi ate11 y by c7n’l
station.  I t ’ s a  lot m o r e  p r o f e s s i o n a l  to
check a listing rather than searckincl
through a yellow pad. Chances are a
computer 1 i sti ng et:i .I 1 De more accurate and
\lp t o  d a t e ,  t o o . All. t h e s e  n e a t  t h i n g s
using computers are of nrJ avai 1 if we
don't have a s t a n d a r d  m e s s a g e  f o r m a t .

How do we handle messages? We really
d o n ’ t  w a n t  t o  p u t  e v e r y  mes=,sage  into a n
e d i t o r  t o  r e a r r a n g e  i t  f o r  cxlr d a t a b a s e .
blhat i s needed i 5; a  s t a n d a r d i z e d  f o r m a t ,  a
s t a n d a r d i z e d  d a t a b a s e  p r o g r a m , a n d  a
program to check the incoming messages for
campat:i  b:i 1 i ty- Jf n e c e s s a r y ?  (3 human
could r e a r r a n g e  t h e messaqe  a n d / o r  a5C: f o r
mi ssi ng i nf orrnati on. It kxrl d be nice tcx
keep the manual intervention under l(XL

S t a n d a r d i z i n g  a  f o r m a t  iIr’;  mtx-fz
cl if f i.cuI t than it I-oaks. Remember we wi8.1
w a n t  t o  h a v e  g a t e w a y  a c c e s s  i n t o  t h i s
syst,  em. The URHL  messagegram does not
adapt very well to packets. No 1 anqet-  da
we  wor ry  abou t  wordcount  sxnce  WP have  ou r
F rame  Check  Sequence  gua ran tee ing  e r ro r
Wee reception. The same goes with
sequence number since the computer can add
t h e  d a t e / t i m e . Cal.3.s a r e  e v e n  h a n d l e d
automati  call y= Ecut  h e a d i n g ?  text? a n d
ending information needs to be
s t a n d a r d i z e d ,

The military message format is left
over  f rom the teletype and adapts nice1 y
ta c o m p u t e r s . The message contains
heading inf arm&i on that could be cldded by
the computer including handlAng
instructions, originating station,
date/time group? precedence (default to
rixxtine 1 * and ckstj. n(3t.i on/addresz;es, The
e n t i r e  t e x t  is f r ee  f o rm  and  the  message
ends with S-I ending sign. This is ideal
f cx- computers !

When t h e  ccxnpc.~tF’r  s e e s  a  nesz~~~e
comi ng s it assigns it ta a file based nn
tt-je  header information which include:; type
o-f message  Ir dat.e/ti  me 9 originating
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station, precedence and addresses. The
text portian depends on the database the
message will be in: i.e.,  damage
assessment, shelter listing, etc, The
error checking program needs to flag any
discrepancies in this,

Cancluslon

These messages and associated
programs will form the data base that can
be examined by any of the packet stations *
desiring information. Within a short
period of time these data bases will
contain a large amount of accurate
information that will greatly aid the
disaster effort and keep the workJotld
manageable on the voice net. We will then
be attaining a degree of efficiency never
before realized, while serving the needs
af our community.
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