
What can satellites see? An E R T S photo of the Sydney-Newcastle region. 

M a n y applicat ions have b e e n 
suggested for satellites t h a t 
can look d o w n on t h e ea r th ' s 
surface a n d tell scientists 
wha t ' s be low. Jus t a few 
envi ronmenta l ly useful ones 
are: 

• wa te r - a n d a i r -pol lu t ion 
m a p p i n g 

• mon i to r ing t h e hea l th of 
na tu ra l vegeta t ion a n d 
crops 

assessing t h e effects of 
bushfires 

• mon i to r ing t h e spread of 
cities a n d t o w n s , open -cu t 
min ing , a n d o ther 
encroachments on t h e 
count rys ide 

T h e first exper imenta l U . S . 
E a r t h Resources T e c h n o l o g y 
Satell i te, E R T S - 1 , r ad ioed 
back pho tog raphs t aken in t h e 
visible a n d infra-red regions 
of t h e s p e c t r u m from 1972 to 
last year. Scientists in m a n y 
count r ies , inc lud ing Austra l ia , 
received pho tog raphs a n d 
are assessing the i r usefulness. 
A project n o w u n d e r way in 
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Amer ica will d r aw these 
assessments toge ther a n d 
a t t e m p t t o work ou t , in c o s t -
benefit t e r m s , h o w effective 
E R T S - 1 has been a n d i n 
w h a t ways fu ture satellites 
could i m p r o v e o n i t . 

T h e satell i te 's orbi t takes 
i t over a lmost t h e en t i re ea r th . 
Also i t regular ly retraces its 
t r acks , w h i c h has enabled 
scientists t o keep a w a t c h on 
t h e ways t h e th ings t h e y are 
in te res ted in change w i t h 
t i m e . E R T S - 1 orbi ts t h e 
ea r th 14 t imes a day. I t takes 
a b o u t 10 m i n u t e s t o cross 
Aust ra l ia f rom n o r t h t o sou th , 
a n d appears over any one 
po in t once every 18 days . 
E a c h p i c tu re it has sent back 
covers a n area abou t 160 k m 
squa re , a n d t h e smallest 
features t h a t can b e p icked 
o u t are abou t 80 me t r e s 
s q u a r e . 

T h e usefulness of a n ea r th 
resources satellite depends on 
its abil i ty t o de tec t differences 
b e t w e e n t h e intensi t ies of 
rad ia t ion of var ious wave ­
lengths reflected f rom diff­
e ren t surfaces. The re fo r e it is 
i m p o r t a n t t o k n o w wha t are 
t h e smallest differences t h a t 
it can consis tent ly detect . 
Also , t o b e able t o in t e rp re t 
p ic tures f rom a satellite 
accura te ly , t h e in te rpre te rs 
n e e d to k n o w w h a t variat ions 
can exist i n t h e rad ia t ion 
reflected f rom essentially 
u n i f o r m surfaces. 

Resea rch b y D r M i k e D u g -
g in a n d colleagues f rom t h e 
C S I R O Divis ion of Mine ra l 
Physics i n Sydney is he lp ing 
answer these ques t ions . 

A major factor affecting a 
satell i te 's abil i ty t o show 
differences be tween surfaces 
is variat ions t h a t occur in t h e 
a m o u n t s of rad ia t ion pass ing 
t h r o u g h t h e a tmosphe re . I n 
extensive measu remen t s of 
rad ia t ion reach ing t h e g r o u n d 
o n clear days nea r Sydney 
a n d H o b a r t , t h e scientists 
h a v e r eco rded var ia t ions , d u e 
t o changing a tmospher i c 
cond i t ions , of u p t o ab ou t 
1 0 % d u r i n g a day. A typical 
figure is 5 % . T h e s e variat ions 

a re caused main ly b y changes 
in concent ra t ions of water 
v a p o u r a n d part icles in t h e 
air , a n d differ w i th different 
wavelengths . 

Differences in reflection 
over basically un i fo rm areas 
of sands tone near Sydney 
have also been measu red . 
T h e scientists have found tha t 
th ings such as t h e slope of a 

surface, wea ther ing , a n d 
mo i s tu r e con ten t can 
have significant effects. A 
typical var iat ion figure is 1 0 % . 

T h e researchers p l a n t o 
m a k e fur ther a tmospher i c 
measu remen t s i n ou tback 
areas of S o u t h Austra l ia a n d 
N e w S o u t h Wales , t o see if 
effects o n t ransmiss ion differ 
i n d ry , in land areas. T h e y also 

p l a n t o measu re variat ions i n 
reflection over c rops . 

In fo rmat ion o f t h e types 
t h e y are ga the r ing is essential 
for sor t ing ou t proposa ls for 
us ing satellite p ic tures tha t 
will work f rom those t h a t 
w o n ' t . F o r example , s o m e ­
b o d y m a y w a n t t o m a p 
different types o f vegetat ion 
in a n area. I f reflection f rom 
t w o species differs b y 1 0 % 
a n d a tmospher i c a n d surface 
differences cause variat ions of 
u p to 1 5 % , t h e n t h e project 
i sn ' t a s tar ter . 

T h e r e seems little d o u b t 
t h a t satellites like E R T S - 1 
will p rove valuable in m a n y 
appl icat ions . H o w e v e r , only 
a very small p ropo r t i on of t h e 
wor ld -wide research effort 
associated wi th t h e satellite is 
go ing in to basic s tudies like 
those of D r D u g g i n a n d his 
colleagues. I t is work tha t has 
t o b e done if peop le a re going 
to b e able t o p red ic t con ­
fidently i n advance w h e t h e r 
ideas tha t they have for us ing 
satellite pho tos will p rove 
prac t icable . T h e al ternat ive is 
a wasteful process of t r ial 
a n d er ror . 

O n t h e na tu ra l l imitat ions of 
target differentiation b y 
means of spect ra l d i s ­
c r imina t ion t echn iques . 
M . J. D u g g i n . CSIRO 
Minerals Research Lab­
oratories, Investigation 
Report N o . 104, 1974. 
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Cooper Creek in flood— 
an ERTS picture, 185 k m wide, 
February 1974. 


