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SUWRU SCOEC i s  a  so f tware  p r o j e c t  f o r  t h e  mani.pulation and a n a l y s i s  of e n v i r o m e n t a l  c h a r a c t e r i s t i c s ,  
such a s  s o i l  types  and topographic  s lope  c l a s s e s ,  used i n  d e r i v i n g  and implementing p o l i c i e s  f o r  t h e  
p r o t e c t i o n  of t h e  environment.  The SCOEC programme developed f o r  pe r sona l  computers has t h e  capac i ty  t o  
s t o r e  d a t a  from g r i d  c e l l  i npu t  f o r  a  ma t r ix  60 x  120 o r  120 x  240 f o r  each of 100 v a r i a b l e s  f o r  30  
c a t e g o r i e s .  The system i s  des igned f o r  t h e  sma l l e r  o f f i c e  o r  consul tancy whi le  t h e  s i m p l i c i t y  of 
o p e r a t i o n  r e q u i r e s  l i t t l e  t e c h n i c a l  s k i l l  f o r  accu ra t e  manipula t ion .  Output from t h e  system produces 
mono o r  m u l t i p l e  c r i t e r i a  maps of a  square  g r i d  format ,  a l lowing d i r e c t  r e l a t i o n s h i p  wi th  a v a i l a b l e  
maps. The b e n e f i t s  of t h e  system a r e  t h e  t ime e f f i c i e n t  manipula t ion  of environmental  and socio-economic 
c r i t e r i a ,  t h e  a b i l i t y  t o  under take  s e n s i t i v i t y  a n a l y s i s  wi thout  a f f e c t i n g  t h e  phys i ca l  c o n d i t i o n s  and t h e  
choice  of d a t a  i npu t  t echn iques .  

1 INTRODUCTION 

The New South Wales Environment Planning and 
Assessment Act ( 1 9 7 9 )  r e q u i r e s  Local Government 
Councils t o  under take  Local Environmental S tud ie s  
(LES)  a s  a  p r e r e q u i s i t e  f o r  t h e  documentation t o  
a  Dra f t  Local Environmental  P lan  (DLEP).  Under 
t h e  p rov i s ions  of a  gaze t t ed  p l an  t h e  Council  i s  
then a b l e  t o  en fo rce  and coord ina t e  t h e  favour- 
a b l e  development and conse rva t ion  of t h e  phys i ca l  
and environmental  r e sou rces  of t h e  ~ h i r e l ~ u n i c i -  
p a l i t y .  The p r e p a r a t i o n  of a  Local Environmental 
P lan  i s  under taken e i t h e r  by t h e  s t a f f  of t h e  
Council  o r  con t r ac t ed  t o  Environmental  Consul- 
t a n t s .  I n  e i t h e r  ca se  t h e  p lanner  i s  involved i n  
a  lengthy e x e r e i s e  i n  t h e  c o l l e c t i o n ,  c o l l a t i o n  
and s y n t h e s i s  of numerous environmenta l ,  socio-  
economic and p h y s i c a l  c o n s t r a i n t s .  The manipula- 
t i o n  of t h i s  complex d a t a  base  i s  o f t e n  beyond 
a v a i l a b l e  computa t ional  r e sou rces  and no t  u t i l i z -  
ed i n  accordance wi th  t h e  c o s t s  of c o l l e c t i o n .  

Techniques c u r r e n t l y  a v a i l a b l e  t o  t h e  Councils 
and t h e  sma l l e r  Consul tant  p lanning f i rms  r e l y  
heav i ly  upon manual p roduc t ion  of a  s e r i e s  of 
maps and s c a l e s  va ry ing  from 1:l 000 000 t o  l : P O  
000 depending upon t h e  l o c a l  cond i t i ons .  Urban 
a r e a s  r e q u i r e  more i n t e n s e  mapping where s p e c i f i c  
requirements  f o r  p lanning have t o  be met. Indi-  
v i d u a l  maps c u r r e n t l y  produced f o r  a  l o c a l  
environmental  s tudy (LES) may inc lude  those  
d e t a i l e d  i n  Table  1 below. Each map may have up 

t o  20 v a r i a b l e s ,  f o r  example t h e  geology map may 
r e l a t e  t h e  p o s i t i o n  of tectonic, i n t r u s i v e ,  
e x t r u s i v e  and sedimentary phenomena of v a r i o u s  
pe r iods .  

Pa rame t r i c  mapping techniques  a r e  labour  in ten-  
s i v e  and crude  whi le  t h e  ove r l ay  method f o r  
s e l e c t i n g  i n t e r a c t i o n s  of c r i t e r i a  from t h e  g r i d s  
produced on t h e  maps above i s  r e s t r i c t e d  t o  v i s u a l  
a c u i t y  and pe r sona l  s e n s i t i v i t y  t o  implied config-  
u r a t i o n s  of v a r i a b l e s .  The need t o  o b j e c t i v e l y  
e v a l u a t e  t h e s e  c o n s t r a i n t s  has i nc reased  s i n c e  
land use  op t ions  f o r  non- agr i cu l tu ra l  u se s  have 
become major p re s su re s  on t h e  planning bodies.  
S e n s i t i v i t y  a n a l y s i s  under t h e  normal economic 
c o n s t r a i n t s  of p lanning a r e  beyond t h e  rea lm of 
manual s o r t i n g  techniques .  The landscape approach, 
s u b d i v i s i o n  based on observable  p a t t e r n s  r e l e v a n t  
t o  landscape  a l l o c a t i o n ,  n e g l e c t s  t h e  s o c i a l  and 
economic i s s u e s  involved.  The P a t t e r  may be added 
i n  t h e  gr idded parametr ic  approach and t h e i r  
e f f e c t s  upon planning examined. However, t h i s  
f u r t h e r  compl ica tes  t h e  manual t echn iques .  

I n  A u s t r a l i a  and overseas  t h e  sys t ema t i c  
c o r r e l a t i o n  and s e l e c t i o n  of m u l t i p l e  c r i t e r i a  
groupings has been managed by d a t a  banks of 
mainframe s t a t u s .  The P r i s t i n e  Environment 
Planning Language and Simula tor  (PREPEAN) ( ~ e s s e l l  
gt- a., 1982) s imu la t e s  development w i th in  t h e  
Mosciusko Nat ional  Park such t h a t  i n f e rences  can 

TABLE 1 

MAP TITLES CURRENTLY REQUIRED FOR AN EMVIROWENTAE STUDY 

Cadas t r a l  Base Map 
Topographic Map 
Slope Components 
Geology and Mineral  Resources 
Su r face  Waters and Groundwater 
Flooding and Inundat ion  
Land Onwership P a t t e r n s  
Urban Capab i l i t y  

Environmental  P r o t e c t i o n  
A g r i c u l t u r a l  Capab i l i t y  
Land C a p a b i l i t y  
S o i l s  
Road C l a s s i f i c a t i o n  
Bush f i r e  Hazard 
P r e s e n t  Land Use 
Rec rea t iona l  Zones 



wi th  'Pe r f ec tCa lc '  t he reby  i n t e g r a t i n g  wi th  4 RESULTS 
SCOEC. These f e a t u r e s  g i v e  t h e  package t h e  u s e r  
f r i e n d l i n e s s  aimed f o r  a t  t h e  comencement of t h e  The o v e r a l l  r e s u l t s  of t h i s  i n i t i a l  s t e p  i n  
p r o j e c t .  developing a  pe r sona l  computer programme t o  land 

use  p lanning has shown s m e  of t h e  r e s t r i c t i o n s  t o  
An approximate v a l u e  of t h e  SCOEC package, compu- t h e i r  u se .  However, t h e  b e n e f i t s  of s e n s i t i v i t y  
t e r ,  RGB moni tor ,  d o t  m a t r i x  p r i n t e r ,  word pro- a n a l y s i s  and t h e  a b i l i t y  t o  s w i f t l y  i n t e r a c t  many 
censo r ,  s p e l l e r ,  t he sau rus ,  f i l e r ,  sp readshee t  i s  v a r i a b l e s  g r e a t l y  exceeds t h e  few s h o r t  comings. 
i n  t h e  v i c i n i t y  of $7,000. The cho ice  of gr idded p a t t e r n  can be f r e e l y  chosen 

a t  t h e  comencement of t h e  e x e r c i s e  and i s  on ly  
3 .2  Sample Survey l i m i t e d  by t h e  a v a i l a b i l i t y  of s u i t a b l e  d a t a  and 

t h e  s c a l e  of t h e  p lanning e x e r c i s e .  While it 
The d a t a  chosen f o r  t h e  s tudy  r e l a t e d  t o  t h e  would be p o s s i b l e  t o  g r i d  a  3000 km2 a r e a  a t  l e s s  
e n v i r o m e n t a l  and s o c i o l o g i c a l  v a r i a b l e s  f o r  a  t han  one k i lome t re  squa re s ,  t h e  c o s t  of ga the r ing  
s h i r e  of 3000 km2 and i n  p a r t i c u l a r  t o  an a r e a  t h e  d a t a  would exclude  t h e  u se  of t h e  programme a s  
s u i t a b l e  f o r  urban expansion. The l a t t e r  a r e a  an  inexpensive  t o o l  except  where such an i n t e n s e  
was known t o  have c o n s t r a i n t s  r e l a t i n g  t o  poor man ipu la t ion  was necessary .  A t  t h e  urban planning 
s e p t i c  tank e f f l u e n t  d i s p o s a l .  It was t h e  manip- l e v e l ,  t h e  choice  of g r i d  c e l l  can be more o r  l e s s  
u l a t i o n  of v a r i a b l e s  r e l a t i v e  t o  t h i s  a r e a  t h a t  i n t e n s e  a s  r equ i r ed .  Manipulating d a t a  f o r  s e p t i c  
provided t h e  b e s t  example of land use  v a r i a t i o n .  t ank  e f f l u e n t  d i s p o s a l  s t r a t e g y  a t  t h e  1:10 000 
I n i t i a l l y  v a r i a b l e s  f o r  s o i l  t ype ,  landscape  s c a l e  u s ing  a  g r i d  of 100 metres  proved a  r a p i d  
f e a t u r e s  such a s  s l o p e ,  e r o s i o n  p o t e n t i a l ,  method of de termining c o n s t r a i n t s .  
a s p e c t ,  and v e g e t a t i o n  t o g e t h e r  w i t h  land owner- 
s h i p  p a t t e r n s  were a s s igned  t o  a  g r i d  of s i z e  100 The cho ice  of parameters  was r e s t r i c t e d  only by 
x  100 me t r e s ,  t hus  each h e c t a r e  of t h e  survey t h e  a b i l i t y  of t h e  u s e r  t o  be a b l e  t o  d e f i n e  t h e  
a r e a  was covered by t h e  man ipu la t ion .  v a r i a b l e s  a t  t h e  g r i d  c e l l  l o c a t i o n .  There i s  a  

need, however, t o  r e s t r i c t  t h e  cholce  t o  t hose  
3.3 Grid  arrangement v a r i a b l e s  which have t h e  g r e a t e s t  i n f luence .  For 

example, t h e  cho ice  of s o i l  types  by Great  S o i l  
Data ou tpu t  i s  produced u s i n g  a  progranunable d o t  Groups i n f e r r e d  v a r i a t i o n s  i n  s o i l  t e x t u r e ,  wa te r  
m a t r i x  p r i n t e r .  The l i m i t a t i o n s  of t h e  computer ho ld ing  c a p a c i t y ,  e r o s i o n  s t a b i l i t y ,  d i s p e r s i o n  
p r i n t o u t  d i c t a t e d  t h a t  a  s i n g l e  g r i d  was 60 u n i t s  index. The use  of t h e  s i n g l e  term f o r  s o i l  t ype  
wide by 120 u n i t s  long o r  i n  compressed mode -120 was s u f f i c i e n t  t o  d e t e m i n e  t h e  t o t a l  s o i l  con- 
u n i t s  wide by 240 long. By t h e  use  o f  an  o v e r l a y  s t r a i n t s  f o r  a  known a r e a .  The s e l e c t i o n  of 
technique  f o r  a  p a r t i c u l a r  c o n s t r a i n t ,  up t o  100 q u a l i t y  v e r s u s  q u a n t i t y  w i th  r e s p e c t  t o  c a t e g o r i e s  
v a r i a b l e s  could be en t e red  f o r  each g r i d  c e l l  o r  and v a r i a b l e s  needed t o  be decided a t  t h e  s t a r t .  
g r i d  p o i n t .  The cho ice  between t h e  l a t t e r  i s  The programme was a b l e  t o  accept  f u r t h e r  ca te-  
de termined a t  t h e  comencement of each s e p a r a t e  g o r i e s  a t  any s t a g e .  
s tudy.  Each mapping u n i t  (60 x 6 0 )  produced a  
squa re  p r i n t o u t ,  a  f e a t u r e  which then  allowed The s e n s i t i v i t y  a n a l y s i s  was r e s t r i c t e d  on ly  by 
manual r ep roduc t ion  of t h e  f i n a l  s e l e c t e d  o p t i o n  t ime a t  computer. I n i t i a l l y  t h e r e  was a tendency 
back t o  a  mas t e r  map wi thou t  convers ion t o  a t t empt  p r e d i c t i o n  of obscure  v a r i a b l e s  t o  
d i f f i c u l t i e s .  observe  t h e  o p t i o n s  a v a i l a b l e .  During t h e  s tudy 

i t  was p o s s i b l e  t o  d e t e m i n e  a  s p e c i f l c  s e t  of 
3.4 Var i ab l e  man ipu la t ion  c r i t e r i a  t o  be manipulated t o g e t h e r  w i th  add i t i on -  

a l  s e n s i t i v e  v a r i a b l e s .  The use  f o r  e f f l u e n t  
The s e l e c t i o n  of t h e  c a t e g o r i e s  t o  be manipula- d i s p o s a l  became s t r a i g h t  forward wi th  t h e  a l t e r -  
t e d  and t h e  v a r i a b l e s  w i t h i n  each were s e l e t e d  a t  a t i o n  of housing d e n s i t y  and water  consumption a s  
t h e  beginning of t h e  programme, producing a  t h e  two v a r i a b l e s  most a f f e c t i n g  s i t e  s u i t a b i l i t y .  
p r i n t  ou t  of t h e  i n t e r a c t i o n  a s  shown i n  F igu re  1  
below. The inpu t  of d a t a  can be by i n d i v i d u a l  The cho ice  of map s c a l e s  was dependent upon 
g r i d  c e l l  o r  b lock assembled c o n f i g u r a t i o n  i n d i v i d u a l  r equ i r emen t s ,  n o t  a f f e c t i n g  t h e  a b i l i t y  
depending upon t h e  complexity of t h e  p a t t e r n .  I n  of t h e  programme t o  handle  t h e  d a t a ,  only  d i c t a t -  
ca ses  of smal l  s u b d i v i s i o n s ,  i n d i v i d u a l  e n t r y  of ing  t h e  number of d i s k s  used t o  cover a  p a r t i c u l a r  
g r i d  c e l l  i n f o m a t i o n  was s impler .  Only a  a r e a  ( i n  t hose  i n s t a n c e s  where only  5.25'Qloppy 
s p e c i f i c  s e l e c t i o n  of t h e  v a r i a b l e s  f o r  each map d i s k s  a r e  u sed ) .  The a b i l i t y  t o  produce a  square  
( c a t e g o r y )  i s  r equ i r ed .  g r i d  ou tpu t  from t h e  computer allowed t h e  use  of 

Variables l d e r l t l f l e d  

Square  
G r i  ddrd  
output 

S c n s l t l v ~  t y  analys~ s of 
I c v ~ l  of  d r v e  1opmc.nt or 

l a n d s c a p r  o r  r o r l s f ~ r v a t  I on 

po l l  t i c a l  var iab l r : ,  Componf n t  f l l ~ s  ( r ~ d l / s ~ n q i  t i v e  v a r l  a b l r s )  

F igu re  9 Diagram of manipula t ion  of c a t e g o r i e s  and v a r i a b l e s  



be drawn about s p e c i f i c  management op t ions .  The 
F o r t r a n  I V  programme precludes  i t s  use  on person- 
a l  computers. The S o i l  Data Card (Morse g a., 
1982)  has  i n i t i a t e d  a  d a t a  base  f o r  New South 
Wales S o i l  survey d a t a .  This  r e l a t e s  simply t o  
t h e  c r i t e r i a  used t o  e v a l u a t e  t h e  s o i l s  and land- 
scape f o r  land c a p a b i l i t y  mapping. I n  t h e  United 
S t a t e s ,  t h e  Areal  Non-point Source Watershed 
Environment Response Simula t ion  (ANSWERS mode) of 
t h e  U.S. Environmental P r o t e c t i o n  Agency and t h e  
Resource Informat ion and Analys is  (RIA) of t h e  
U.S. Army Corps of Engineers  both  use  g r i d  c e l l  
d a t a  a n a l y s i s  f o r  n a t u r a l  r e sou rce  and land u s e  
d a t a  management. S i m i l a r l y  t h e s e  models a r e  
beyond t h e  c a p a b i l i t i e s  of computers having l e s s  
than 640 k i l o b y t e s  of PAM (Random Access Memory). 

2 PROJECT AIMS AND OBJECTIVES 

The p r o j e c t  aimed a t  t h e  s c i e n t i f i c  manipula t ion  
of d a t a  t o  provide  op t ions  of t h e  most s u i t a b l e  
and s u s t a i n a b l e  use  of land. Thus a t  t h e  env i r-  
onmental and land use  l e v e l  m u l t i - d i s c i p l i n a r y  
a n a l y s i s  would need t o  be performed a t  a  h igh  
l e v e l  of s o p h i s t i c a t i o n  wi thout  t h e  need t o  
employ such a  team. The system had t o  be com- 
p a t i b l e  w i th  t h e  range of pe r sona l  computers 
c u r r e n t l y  a v a i l a b l e  a t  t h e  l o c a l  and r e g i o n a l  
l e v e l  such t h a t  o b j e c t i v e  e v a l u a t i o n  of up t o  30 
b iophys i ca l  and economic c o n s t r a i n t s  could be  
undertaken. While t h e s e  c r i t e r i a  s p e c i f i c a l l y  
r e l a t e d  t o  land use  p lanning o p t i o n s ,  o t h e r  
management u ses  were no t  excluded. 

Four o b j e c t i v e s  t o  be met by SCOEC included speed 
of manipula t ion  of v a r i a b l y  s e l e c t e d  d a t a ,  f l e x i -  
b i l i t y  t o  s e n s i t i v i t y  a n a l y s i s  performed on t h e  
d a t a  base a v a i l a b l e ,  low c a p i t a l  requirement f o r  
both computer hardware and so f tware  and a b i l i t y  
t o  u t i l i s e  land use  d a t a  a l r eady  a v a i l a b l e .  

The speed wi th  which t h e  d a t a  could be en t e red  
and manipulated was seen t o  be r e l a t e d  d i r e c t l y  
t o  t h e  s c a l e  of mapping, t h e  a v a i l a b i l i t y  of 
publ ished documents and maps and t h e  acces s  t o  
c u r r e n t  a e r i a l  photographs.  The g r i d  d e n s i t y  
r e l a t e d  t o  t h e  end use  and t h e  economic con- 
t r a i n t s  of i d e n t i f i c a t i o n .  I n  t h i s  p r o j e c t  two 
s c a l e s  were examined. 1:100 000 s c a l e  was used 
f o r  t h e  environmental  s tudy of a  whole s h i r e  (300 
km ) and 1:10 000 f o r  a  survey i n t o  s e p t i c  t ank  
e f f l u e n t  d i s p o s a l  c o n s t r a i n t s  f o r  a  sma l l  p o r t i o n  
of t h e  S h i r e .  The in fe rence  of s i m i l a r i t y  i n  t h e  
landscape between t h e  two s c a l e s  was no t  r e a l i s t -  
i c  a n d \ s e p a r a t e  mapping e x e r c i s e s  were under taken.  

The f l e x i b i l i t y  envisaged a t  t h e  commencement of 
t h e  p r o j e c t  was expected t o  provide  a  s e r i e s  of 
land use  o p t i o n s  no t  i d e n t i f i e d  a t  t h e  manually 
i n t e g r a t e d  l e v e l ,  p a r t i c u l a r l y  f o r  complex 
p a t t e r n s  involving more than  f o u r  component maps. 
The s e n s i t i v i t y  a n a l y s i s  a v a i l a b l e  by manipula- 
t i o n  of p o s s i b l e  v a r i a t i o n s  i n  phys i ca l  o r  
environmental  c o n s t r a i n t s  would a l l ow t h e  
examination of h y p o t h e t i c a l  management op t ions .  
I t  was t h i s  s e n s i t i v i t y  a n a l y s i s  t h a t  provided 
t h e  impetus f o r  programme development,  i n  
p a r t i c u l a r  f o r  p r e d i c t i n g  t h e  a r e a s  s u i t a b l e  f o r  
p o t e n t i a l  urban development based on s e p t i c  tank 
e f f l u e n t  d i s p o s a l .  

It was expected t h a t  t h e  speed of providing 
op t ions  of land use  and management would be 
reduced from s e v e r a l  man weeks t o  man days f o r  a  
Sh i r e  i n  t h e  Northern Table lands  of New South 
Wales. The r educ t ion  i n  labour  f o r  p r o j e c t s  of 
urban development would be of a  s i m i l a r  o r d e r ,  
wi th  an unprecedented r e t u r n  f o r  p r o j e c t i o n  of 

courses  of a c t i o n .  F u r t h e r  t h e  a b i l i t y  of t h e  
system t o  man ipu la t e  a  s e r i e s  of p o l i t i c a l  
o p t i o n s ,  weight ing  environmenta l  and p o l i t i c a l  
c r i t e r i a  could be de r ived  wi thou t  de t r imen t  t o  
e i t h e r  t h e  environment o r  socio-economic f a c t o r s .  
Thus t h e  economic savings  i n  labour  and t h e  
s t r eaml in ing  of p o l i t i c a l  d e c i s i o n  making could 
reduce  p lanning c o s t s  by h a l f .  

The economic b e n e f i t  i s  i n  t h e  improved u t i l i z a -  
t i o n  of s k i l l e d  l abour  i n  t h e  d a t a  c o l l e c t i o n  and 
manipula t ion  phases.  The b e n e f i t s  a r e ,  however, 
min i scu le  t o  t h e  long term b e n e f i t s  of employing 
land r e sou rces  i n  soundly based uses .  

3 METHODOLOGY 

3 .l Computer s e l e c t i o n  

Three prime t a r g e t  a r e a s  f o r  t h e  p r o j e c t  were s e e n  
a s  t h e  cho ice  of a  s u i t a b l e  computer, t h e  s e l e c t -  
ion of envi ronmenta l  c r i t e r i a  s u i t a b l e  f o r  a  sen- 
s i t i v i t y  a n a l y s i s ,  and t h e  arrangement of t h e  g r i d  
c e l l s  t o  s u i t  computer p r in t- ou t  con f igu ra t ions .  

The system chosen was based on Microsof t  Disk 
Opera t ing  System (MSDOS) Vers ion 2 .0 ,  a  system 
r e a d i l y  t r a n s p o r t e d  between computers and adapt-  
a b l e  t o  U N I X .  Because of a  unique  system of mass 
s t o r a g e  ( d a t a  base  management) and t h e  i n t e g r a t i o n  
of v a r i o u s  d a t a  bases  by a  modular ised  s e r i e s  of 
so f tware ,  SCOEC i s  p r e s e n t l y  r e s t r i c t e d  t o  Micro- 
s o f t  Advanced e n s c r i p t e d  BASIC o r  CBASIC. While 
t h e  execu t ion  t ime of t h e s e  languages may be  
s lower  i n  some o p e r a t i o n s  t han  ML, F o r t r a n ,  Pasca l  
o r  Cobol, t h e  v e r s a t i l i t y  of t h e  r e s u l t i n g  d a t a  
base  informat ion more than  compensates f o r  t h i s  
f a c t o r .  The p r e s e n t  p r o j e c t  i s  ope ra t ing  wi th  t h e  
minimum of hardware i n  an  e f f o r t  t o  make t h e  
system a c c e p t a b l e  t o  b a s i c  computer systems. ' 

The computer used i n  t h i s  i n s t a n c e  was a  F e r r a n t i  
Advanced 86 ( C h a l l e n g e r ) ,  an IBM compat ib le  
u t i l i s i n g  a  C e n t r a l  P roces s ing  u n i t  (CBU) 16- bi t  
8086 running a t  a c lock  speed of 4.77 MHz. 256K 
by te s  of Random Access Memory (RAM) were a v a i l a b l e  
w i th  a d d i t i o n a l  expansion t o  64QK, 16K v ideo  RAM 
and 8K d i a g n o s t i c  and BIOS. C a p a b i l i t y  of 
g raph ic s  was f o r  640 x  200 b i t  mapped d i s p l a y .  

The F e r r a n t i  Advance 86 was s e l e c t e d  because of 
i t s  e x c e l l e n t  t e c h n i c a l  s p e e i f i c a t i o n s  and robus t  
des ign .  For moni tor  p r e s e n t a t i o n  of d a t a  ou tpu t  
t h e  u n i t  comes complete w i th  RGB o u t p u t ,  g r a p h i c s  
and 16 co lou r  p a l l e t .  

Opera t ing  under SCOEC, t h i s  computer i s  f a s t e r  
than a l l  o t h e r  computers used i n  comparat ive  
t e s t i n g ;  p a r t  of t h e  r ea son  f o r  t h i s  performance 
i s  a c c r e d i t e d  t o  i t s  t r u e  16 b i t  s t r u c t u r e .  Unl ike  
o t h e r  I B M  compat ib le  computers,  t h e  Advance 86 has 
ou tpu t  f o r  TV and c a s s e t t e ,  two f e a t u r e s  impor tant  
i n  t h e  more advanced usage of t h e  SCOEC s y s t w .  
S to rage  c a p a c i t y  i s  provided by t h e  twin s l i m l i n e  
360K d i s c  d r i v e s  ( i n c l u d e d )  o r  10 megabyte hard 
d i s c  ( o p t i o n a l ) .  Whi ls t  t h i s  s t o r a g e  c a p a c i t y  i s  
beyond most requirements ,  a d d i t i o n a l  c a p a c i t y  can 
be obta ined f o r  l a r g e  a p p l i c a t i o n  uses  by i n t e r -  
f a c i n g  wi th  t h e  s t anda rd  RS-2324 s e r i a l  commni- 
c a t i o n s  p o r t .  Three expansion s l o t s ,  two t r u e  
16- b i t  and a  f a c i l i t y  f o r  t h e  8087 mathematical  
c h i p  g i v e  t h i s  u n i t  an  expansion p o t e n t i a l  compar- 
a b l e  w i th  any o t h e r  PC. 

I n  a d d i t i o n  t o  t h e  advantages  of t h e  computer 
system, t h e  A u s t r a l i a n  d i s t r i b u t o r s  i nc lude  i n  t h e  
s a l e  p r i c e  some of t h e  b e s t  so f tware  f o r  gene ra l  
o f f i c e  usage.  The ' P e r f e c t '  so f tware  i s  i n t e g r a t e d  



smal l  s c a l e  maps of A 4  s i z e ,  provided t h e  r a t i o  expected t o  r e s u l t  i n  i nnova t ive  inpu t  procedures  
of i npu t  t o  ou tpu t  g r i d s  was s t anda rd .  wi thout  des t roy ing  t h e  u s e r  f r i e n d l y  ope ra t ion .  

Fu r the r  ref inements  a r e  r e q u i r e d  t o  t h e  system t o  
a l l ow v a r i a t i o n s  of d a t a  i npu t  such t h a t  a  com- 
b i n a t i o n  of bulked d a t a  w i th  keyboard en t e red  
d a t a  a r e  compat ib le .  The ex t ens ion  of t h e  ca te-  
g o r i e s  i n t o  a r e a s  r e l a t e d  t o  growing season,  
p a s t u r e  s p e c i e s ,  v e g e t a t i o n  a s s o c i a t i o n s  o r  
a g r i c u l t u r a l  u se s  i s  undergoing i n v e s t i g a t i o n .  
The b a s i s  of t h e  programme i s ,  however, f l e x i b i l -  
i t y  and u s e r  f r i e n d l y  inpu t .  I n  t h i s  was t h e  
number of u s e r s  and uses  w i l l  be maximised. 

5 CONCLUSION 

The SCOEC p r o g r a m e  has  been des igned t o  a l low 
smal l  Councils and consul tancy f i rms  t h e  oppor- 
t u n i t y  t o  s y s t e m a t i c a l l y  c l a s s i f y  environmental  
and socio-economic c r i t e r i a  a s  a t o o l  f o r  maxi- 
mising land use  r e sou rces .  

I n  i t s  p re sen t  form SGOEC al lows t h e  manipula t ion  
of up t o  100 v a r i a b l e s  i n  each of 30 c a t e g o r i e s  
f o r  a  gr idded inpu t  of m a t r i x  60 x 120 o r  mul t i-  
p l e s  of t h i s .  Refinement of t h e  programme i s  
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