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LEGAL ASPECT OF MONITORING AND PROTECTING 

EARTH ENVIRONMENT BY SPACE TECHNOLOGY 

HE Q i z h i * 

Be i j i n 3 . Ch i na. 

The U n i t e d N a t i o n s Gene
r a l . A s s e m b l y a t i t s 44-th s e s 
s i o n a p p r o v e d t h e d e s i g n a t i o n 
of 1392 as I n t e r n a t i o n a l S p a c e 
Y e a r C l ) . w h i c h p l a c e d s p e c i a l 
e m p h a s i s on e a r t h - l ook i ri9 a c 
t i v i t i e s . W i t h t h e use of 
s p a c e t e c h n o l o s / g r e a t l y 
e x panded. t h e e a r t h has n e v e r 
been so c l o s e l y o b s e r v e d as 
c o m t e m p I a t e d i n t h e p a s t . The 
y e a r 1992 c o u l d be a m i l e s t o n e 
i n t h e s e a r c h f o r u n d e r s t a n 
d i n g t h e e a r t h . The e f f o r t s i n 
t h i s d i r e c t i o n have been f u r 
t h e r p r o g r e s s e d and e n v i r o n 
m e n t a l i s s u e s have p r o c e e d e d 
f r o m s c i e n t i f i c and t e c h n i c a l 
s t u d i e s t o t h e p r o b e s o f l e g a l 
and i n s t i t u t i o n a l m e a s u r e s , 
d e s i g n e d t o cope w i t h and 
p r e v e n t d a n g e r s i n v o l v e d . 

P o t e n t i a l s o f M o n i t o r i n g 
E n v i r o n m e n t by 

Remote S e n s i n g f r o m S p a c e 

In t h e a p p l i c a t i o n o f 
spa c e t e c h n o l o g y . r e m o t e s e n 
s i n g has become i n c r e a s i n g l y 
i m p o r t a n t . T h a t i s b e c a u s e 

Copyright ©1992 by author. Published by the American 
Institute of Aeronautics and Astronautics, Inc. with permission. 
Released to AIAA to publish in all forms. 

I I S L ; Member IAA. 

re m o t e s e n s i n g by s a t e l l i t e has 
p l a n e t a r y d i m e n s i o n s . The s y 
n o p t i c v i e w and t h e p o s s i b i l i t y 
o f f r e a u e n t r e p e t i t i v e c o v e r a g e 
o f l a r g e and i n a c c e s s i b l e a r e a s 
o f t h e e a r t h , makes g l o b a l 
m o n i t o r i n g o f c h a n g i n g e n v i r o n 
m e n t a l phenomena t e c h n i c a l l y 
f e a s i b l e and e c o n o m i c a l l y a t 
t r a c t i v e . W h i l e L a n d s a t o f t h e 
U n i t e d S t a t e s and SPOT o f 
F r a n c e have been w i d e l y u s e d , 
o t h e r c o u n t r i e s , i n c l u d i n g a 
number o f b o t h d e v e l o p e d and 
d e v e l o p i n g c o u n t r i e s have u s e d 
t h e i r own and o t h e r s a t e l l i t e s 
f o r r e m o t e s e n s i n g p u r p o s e s . 

L a n d . The i n h e r e n t c a p a b i 
l i t i e s o f s p a c e o b s e r v a t i o n i s 
p a r t i c u l a r l y s u i t e d t o t h e s t u 
dy o f l a n d masses and n e a r l y 
e v e r y f a c e t o f human a c t i v i t i e s 
on l a n d , s u c h as r e s o u r c e s 
management, a g r i c u l t u r a l p r o d u 
c t i o n , f o r e s t a t i o n , h y d r o l o g y , 
t h e p r e v e n t i o n o f f l o o d s , 
d r o u g h t s , d e s e r t i f i c a t i o n , s o i l 
e r o s i o n and o t h e r n a t u r a l 
d i s a s t e r s , e t c . 

The v a r i o u s s p a c e p r o 
grams, t h e I n t e r n a t i o n a l G e o -
s P h e r e - B i o s p h e r e Programme 
(IGBP) f o r i n s t a n c e , demon
s t r a t e c l e a r l y how t h e s e P r o g 
rams on l a n d a r e c r i t i c a l l y 
d e p e n d e n t on t h e d a t a g a t h e r e d 
by s p a c e t e c h n o l o g y . D a t a o b -
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tained by remote sensing s a t e l 
l i t e s often unobtainable by any 
other means, complemented by 
other c o l l a t e r a l data and 
"ground truth" have been used 
with great success and brought 
huge benefits to mankind. In 
this context, the United States 
proposed the so called "Global 
Hab i tab i I i ty" C23, focussing on 
the study r e l a t i n g to habitabi-
l i t y of the earth. 

Sea. Marine remote sensing 
is an integral part of space 
technology. Data derived there
from were extremely helpful 
for predicting and analyzing 
periodic and c y c l i c a l phenome
na of the ocean, thus making 
climate forecasts more r e l i a b 
le and valuable. 

S a t e l l i t e surveillance is 
also the best way in discove
ring ocean pollution by detec
tion of chemicals, o i l , petro
leum, hydro-carbons, sewase, 
s o l i d wastes and radioactive 
substances, etc. in the sea. 
The Global Investigation of 
P o l l u t i o n in the Marine Envi
ronment CGIPMED, founded by 
UNESCO's Intergovernmental 
Oceanographic Commission CIO 
CD, provides continuing asses
sment of the health of the sea 
through various projects and 
methodologies. The primary 
objective of this Commission 
is to establish the r e l a t i o n 
ship between marine poll u t i o n 
and i t s effects on ocean orga
nism and man, constituting an 
important contribution to the 
study of Global Habitabi Iity. 

During the Gulf War, sa
t e l l i t e surveys showed that 
m i l l i o n s of gallons of o i l 
pouring from Kuwait terminals 
formed a s l i c k of about 56 km 
l o n 9 by 16 km wide, causing 
severe damage -to- the marine 
birds and Ii feC3T. A l l these 

indicate that the application 
of remote sensing by s a t e l l i t e 
in the study of marine p o l l u 
tion and other items of ocea
nography seems to be boun
dless. 

Atmosphere. The study of 
earth atmosphere involves nu
merous programmes, such as the 
World Climate Programme CWCPÎ 
and World Weather Watch CWWWD, 
established by the World Me
teorological Organization CW 
MO], and the Earth Watch or 
Global Environment Monitoring 
Systems CGEMS.3 organized in 
the early 1970's by the United 
Nations Environment Programme 
CUNEPD. These programmes were 
aimed at using international 
e f f o r t s to monitor the atmos
phere, over the land and sea. 
The WWW is a global observing 
system that gathers and disse
minate data of the atmosphere 
by weather s a t e l l i t e s of va
rious space countries. These 
data serve as the foundation 
for weather forecasts, storm 
warnings and other environmen
t a l assessment worldwide. The 
emissions of carbon dioxide 
and other gases leading to 
green house effect, and the 
release of chlorine and hydro
gen chloride into atmosphere 
which is believed to be the 
main cause of ozone layer 
depletion, including the ozone 
hole in the Antarctica, are 
grave issues confronting man
kind. In dealing with these 
urgent problems, space techno
logy has an important part to 
play. 

A l l these development 
concerning the u t i l i z a t i o n of 
space technology for monito
ring and protecting environ
ment have to be responded in 
the legal f i e l d . so as to 
guarantee and promote c o n t i 
nuous progress on t h i s topic 
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of v i t a l importance. 

Legal Framework 

The monitoring of earth 
environment by s a t e l l i t e , l i k e 
any other space a c t i v i t y . is 
governed by the general p r i n 
c i p l e s of space law, as enun
ciated in the Outer Space 
Treaty. One major p r i n c i p l e 
is that the outer space sh a l l 
be free for exploration and 
use by a l l states without 
discrimination of any kind. 
Th i S; freedom is subject to 
certain other r e s t r i c t i o n s 
prescribed in the Treaty, such 
as space a c t i v i t i e s must be 
carried out for the benefit of 
a l l mankind and in accordance 
with international law, states 
must bear r e s p o n s i b i l i t y for 
national space a c t i v i t i e s , 
outer space should be used for 
peaceful purposes, etc. 

In addition, s p e c i f i c 
p r i n c i p l e s governing remote 
sensing bV s a t e l l i t e were e l a 
borated by the Legal Subcom
mittee of COPUOS after long 
years of deliberation. These 
are a set of principles con
cerning remote sensing of the 
earth from space adopted by 
the United Nations General 
Assembly Resolution in 1986C4 3. 

ble of averting any P h e n o m e n o n 
harmful to the earth's natural 
environment. P r i n c i p l e XI 
further provides that remote 
sensing shall promote the pro
tection of mankind from na
tural disasters, and to this 
end, states p a r t i c i p a t i n g in 
remote sensing a c t i v i t i e s 
which have i d e n t i f i e d Pro
cessed data and analyzed i n 
formation that may be useful 
to states affected by natural 
disasters, or l i k e l y to be 
affected by impending natural 
disaster, shall transmit them 
to the l a t t e r as promptly as 
P O S S i bIe. 

With regard to the acqui
s i t i o n of data and information 
obtained by remote sensing, 
Pr i n c i p l e XII provides that the 
primary data, processed data 
and analyzed information ac
quired over the sensed state 
must be made available to that 
country on a non-discriminatory 
basis and on reasonable cost 
terms once they are produced. 

Meanwhile, international 
cooperation is provided in 
Pr i n c i p l e s U, VIII, and XIII, 
which c a l l in a number of ways 
for cooperative actions to be
n e f i t as many countries as 
P O S S i b I e. 

These pri n c i p l e s allow 
states to carry on remote 
sensing a c t i v i t i e s from space 
without advance notice, and 
i m p l i c i t l y permit free d i s 
semination of data and in f o r 
mation without prior consent 
by the sensed states. P r i n c i 
ple X stipulates that remote 
sensing shall promote the pro
tection of the earth's natural 
environment, and to this end, 
states participating in remote 
sensing a c t i v i t i e s s h a l l d i s 
close a l l information in their 
possession id e n t i f i e d as capa-

It shall be noted that the 
above mentioned P r i n c i p l e s on 
remote sensing though in the 
form of the United Nations 
Resolution and being recommen
datory in character, are never
theless important in carrying 
out remote sensing a c t i v i t i e s . 
That is because most of the 
substantive content of these 
principles are already a part 
of existing t r e a t i e s , and 
others are customary rules of 
international law. S t i l l 
others may require some opera
tional context to solve the 
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p r o b l e m s l i k e l y -to a r i s e i n 
•the c o u r s e of i mp I e m e n t a t i on. 
Thus as a w h o l e , -these p r i n c i 
p l e s a r e u s e f u l and can s e r v e 
as g u i d e l i n e s i n c a r r y i n g ou-t 
remo-te s e n s i n g a c t i v i t i e s . 

Need f o r G l o b a l 
I n t e r n a t i o n a l C o o r d i n a t i o n 

The i m p o r t a n c e o f m o n i t o 
r i n g and p r e s e r v i n g t h e e a r t h 
e n v i r o n m e n t by s p a c e t e c h n o l o 
gy has become i n c r e a s i n g l y 
aware and i s b e i n g r e c o g n i z e d 
by t h e w o r l d community. As a 
r e s u l t . some i n t e r n a t i o n a l 
r e s e a r c h programmes. s u c h as 
IPGP, WRPC, WWW, GIPME, UNEP 
[ U n i t e d N a t i o n s E n v i r o n m e n t 
P rogramme), e t c . , have been 
i n i t i a t e d . However, t h e s e p r o 
grammes have been c a r r i e d on 
s e p a r a t e l y . T h e r e i s no o v e 
r a l l c o o r d i n a t i o n o f t h e 
g r o w i n g number of t h e e x i s t i n g 
and p e r s p e c t i v e e a r t h o b s e r v a 
t i o n s a t e l l i t e p r o g r a m s . 

T h e r e have been a number 
o f s u g g e s t i o n s o f s e t t i n g U P 
an o v e r a l l i n t e r n a t i o n a l o r g a 
n i z a t i o n c h a r g e d w i t h t h e f u n 
c t i o n o f t a c k l i n g t h e c h a l 
l e n g e o f m o n i t o r i n g e n v i r o n 
ment on a w o r l d w i d e s c a l e . 
The n o t a b l e one i s t h e I n t e r 
n a t i o n a l S a t e l l i t e M o n i t o r i n g 
A g e n c y CISMAD p r o p o s e d by 
F r a n c e i n 1978 <5>, w h i c h 
t h o u g h b e i n g p u t f o r w a r d e s 
s e n t i a l l y f o r arms c o n t r o l 
v e r i f i c a t i o n p u r p o s e s , c o u l d 
be t u r n e d i n t o an i n t e r n a 
t i o n a l m o n i t o r i n g a g e n c y f o r 
e n v i r o n m e n t . A g a i n . a W o r l d 
E n v i r o n m e n t A u t h o r i t y was p r o 
p o s e d ' r e c e n t l y <6>. c h a r g e d 
w i t h t h e huge t a s k o f s e t t i n g 
U P b o t h t h e s p a c e s y s t e m , w i t h 
s a t e l l i t e s s t a t i o n e d on g e o 
s t a t i o n a r y and P o l a r o r b i t s 
and t h e c r e a t i o n o f g r o u n d 
i n f r a s t r u c t u r e f o r g a t h e r i n g , 
p r o c e s s i n g and m a n a g i n g d a t a 

d e r i v e d f r o m t h e e a r t h o b s e r 
v a t i o n s y s t e m f r o m o u t e r 
s p a c e . 

However, o w i n g t o t h e 
t r e m e n d o u s i n v e s t m e n t and 
o t h e r d i f f i c u l t i e s i n v o l v e d i n 
t h e s e p r o p o s a l s , t h e s e p r o p o 
s i t i o n s c o u l d h a r d l y be r e a 
l i z e d i n t h e n e a r f u t u r e . The 
p r a c t i c a l way i s t o a c c o m p l i s h 
t h e g o a l Phase by Phase o r 
s t e p by s t e p . The i n i t i a l 
p h a s e c o u l d c o m p r i s e t h e s e t 
t i n g U P o f an i n t e r n a t i o n a l 
c o o r d i n a t i o n c e n t e r o r a g e n c y , 
w h i l e t h e f i n a l g o a l o f e s t a b 
l i s h i n g a c o m p l e t e s p a c e m o n i 
t o r i n g s y s t e m be a c c o m p I i s h e d 
i n t h e s e c o n d o r f i n a l p h a s e . 

W i t h t h e u l t i m a t e g o a l i n 
m i n d , what i s n e e d e d a t p r e s e n t 
i s an i n t e r n a t i o n a l c o o r d i n a 
t i o n c e n t e r o r a g e n c y , b a s e d on 
c o m p r e h e n s i v e , c o n t i n u o u s and 
l o n g t e r m a c q u i s i t i o n o f d a t a 
and i n f o r m a t i o n on e a r t h e n 
v i r o n m e n t f r o m e x i s t i n g s p a c e 
s y s t e m s . I n v i e w o f t h e k e y 
r o l e p l a y e d by UNEP < U n i t e d 
N a t i o n s E n v i r o n m e n t P r o g r a m m e ) , 
t h e p r o p o s e d a g e n c y c o u l d be 
e s t a b l i s h e d u n d e r t h e a e g i s o f 
t h e UNEP and c o u l d be c h a r g e d 
by an i n t e r n a t i o n a l a g r e e m e n t / 
a r r a n g e m e n t w i t h t h e f o l l o w i n g 
m a i n t a s k s . 

I. To g a t h e r and a d m i n i 
s t e r a l l d a t a and i n f o r m a t i o n 
on e n v i r o n m e n t p r o v i d e d by n a 
t i o n a l g r o u n d s t a t i o n s . As 
p r o v i d e d i n - P r i n c i p l e X o f t h e 
Remote S e n s i n g P r i n c i p l e s , 
s + a t e s p a r t i c i p a t i n g i n r e m o t e 
s e n s i n g a c t i v i t i e s s h a l l d i s 
c l o s e a l l i n f o r m a t i o n i n t h e i r 
p o s s e s s i o n i d e n t i f i e d as c a p a 
b l e o f a v e r t i n g any phenomenon 
h a r m f u l t o t h e e a r t h ' s n a t u r a l 
e n v i r o n m e n t , and s h o u l d t r a n 
s m i t t o t h e i n t e r n a t i o n a l o r g a n 
f o r c o l l e c t i n g and m a n a g i n g 
e n v i r o n m e n t a l d a t a . 
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I n -the f i e l d o f m e t e o r o 
l o g y , -the d i s t r i b u t i o n o f d a t a 
o b t a i n e d by s a t e l l i t e i s p r o 
v i d e d f r e e o f c h a r g e t o member 
s t a t e s o f W o r l d M e t e o r o l o g i c a l 
O r g a n i z a t i o n <WMO> i n a c c o r 
dance w i t h t h e p r a c t i c e of 
o f f e r i n g i n t e r n a t i o n a l s e r v i c e 
f o r p u b l i c use C8D. W i t h r e 
g a r d 'to e n v i r o n m e n t , t h e com
m e r c i a l d i s t r i b u t i o n o f r e m o t e 
s e n s i n g d a t a and i n f o r m a t i o n 
seems t o be i n c o n s i s t e n t w i t h 
t h e P u b l i c p u r p o s e o f u s i n g 
s u c h d a t a ,and i n f o r m a t i o n f o r 
e n v i r o n m e n t a l P r o t e c t i o n . 
T h i s p r o b l e m has t o be f a c e d 
and t h e r e m i g h t be two ways i n 
i t s s o l u t i o n : e i t h e r a d o p t i n g 
t h e m e t e o r o l o g i c a l t y p e o f 
f r e e c h a r g e , o r t a k i n g some 
s o r t o f h y b r i d s y s t e m b a s e d on 
b o t h c o m m e r c i a l d i s t r i b u t i o n 
and f r e e s u p p l y as i n t h e 
m e t e o r o l o g i c a l f i e l d . Anyhow, 
an i n t e r n a t i o n a l c o o r d i n a t i n g 
a g e ncy i s n e c e s s a r y t o s e r v e 
as a d a t a bank o r c e n t e r on 
e n v i r o n m e n t . I n t h i s way, a l l 
t h e s e d a t a and i n f o r m a t i o n can 
be b e t t e r and w i d e l y u s e d , and 
p r o p o s a l s on e n v i r o n m e n t a l 
i s s u e s c o u l d be made by UNEP 
f o r i m p l e m e n t a t i o n by s t a t e s 
c o n c e r n e d . 

2. To c o o r d i n a t e t h e a c 
t i v i t i e s o f v a r i o u s s c i e n t i f i c 
programmes on e n v i r o n m e n t , 
s u c h as IGBP, GIPME, WCRP, 
e t c . A t p r e s e n t , r e l e v a n t 
d a t a and i n f o r m a t i o n a c q u i r e d 
by s a t e l l i t e r e m o t e s e n s i n g 
t h o u g h b e i n g u s e d i n v a r i o u s 
s c i e n t i f i c programmes, y e t 
l a c k c o o r d i n a t i o n and c o n c e n 
t r a t i o n . The p r o p o s e d a g e n c y 
c o u l d be r e g a r d e d as a k i n d o f 
e f f o r t t o r a t i o n a l i z e t h e v a 
r i o u s o b s e r v a t i o n p r o j e c t s on 
g l o b a l l e v e l . T h r o u g h s u c h 
c o o r d i n a t i o n , a c c e s s t o and 
e x c h a n g e o f d a t a and i n f o r m a 
t i o n b e t w e e n d i f f e r e n t i n t e r 

n a t i o n a l p a r t n e r s c o u l d be 
a c h i e v e d , t h u s e n h a n c i n g t h e 
c o m p l e m e n t a r i t y and c o m p a t i b i 
l i t y o f t h e e a r t h o b s e r v a t i o n 
s y s t e m s . 

3. To i n c r e a s e a s s i s 
t a n c e t o d e v e l o p i n g c o u n t r i e s 
by e n c o u r a g i n g them t o c o n c e n 
t r a t e t h e i r a t t e n t i o n and e f 
f o r t s t o e n v i r o n m e n t a l i s s u s 
and h e l p them t o a c q u i r e t h e 
t e c h n o l o g y o f r e c e i v i n g , p r o 
c e s s i n g and u s i n g r e m o t e s e n 
s i n g d a t a and i n f o r m a t i o n t h e y 
n e e d . The c e n t e r o r a g e n c y 
c o u l d a l s o be c h a r g e d w i t h t h e 
e x p a n d i n g t r a i n i n g f o r d e v e l o 
p i n g c o u n t r i e s , whose p a r t i s 
i n d i s p e n s a b l e f o r m o n i t o r i n g 
and p r o t e c t i n g t h e e a r t h e n v i 
ronment. 

The u n i v e r s a l d i m e n s i o n o f 
t h e work r e q u i r e s i n t e r n a t i o n a l 
c o o p e r a t i o n . W h i l e t h e f i n a l 
g o a l w i l l be a c h i e v e d a t a 
l a t e r s t a g e , t h e i m m i n e n t a i m 
seems t o be some s o r t o f g l o b a l 
c o o r d i n a t i n g c e n t e r o r a g e n c y 
f o r c o m p r e h e n s i v e g a t h e r i n g and 
a d m i n i s t e r i n g d a t a and i n f o r m a 
t i o n p r o v i d e d by e x i s t i n g s a t e 
l l i t e s y s t e m s . S u c h an o r g a n i 
z a t i o n i s a c t u a l l y a d a t a bank 
on e n v i r o n m e n t , and w o u l d be an 
i m p o r t a n t s t e p t o w a r d s t h e u l 
t i m a t e g o a l o f s e t t i n g U P a 
W o r l d E n v i r o n m e n t A u t h o r i t y 
w i t h g l o b a l s p a c e m o n i t o r i n g 
s y s t e m f o r t h e p r o t e c t i o n o f 
t h e e a r t h . 

N o t e s : 

* The v i e w s e x p r e s s e d i n t h i s 
p a p e r a r e t h o s e o f t h e a u t h o r , 
and do n o t n e c e s s a r i l y r e p r e 
s e n t t h o s e o f any o r g a n i z a t i o n 
w i t h w h i c h he i s c o n n e c t e d . 

CI 3 UNGA R e s . 4 4 / 4 6 , D e c . 8 , 1989. 
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C2D This -term was f i r s t pro
posed by NASA durins UNISPACE-
82, <see "Global HabitabiUtx", 
printed material presented at 
the Conference), and in the 
statement made by the Head of 
the United States Delegation 
in the general debate of the 
Conference. See Report of the 
Second United Nations Confer
ence on the Exploration and 
Peaceful Uses of Outer Space, 
Vienna, 9-21, August, 1982, UN 
Doc. A/CONF/l01/10, PP. 126-
127. 

[33 China Daily, 29 January, 
23 February, 1991. 

141 UNGA Res. 41/65, 3 Decem
ber, 1986. According to P r i n 
c i p l e I concerning d e f i n i t i o n , 
s a t e l l i t e meteorological and 
m i l i t a r y reconnaissance a c t i 
v i t i e s are excluded from the 
scope of these P r i n c i p l e s . 

[5] UN Doc. A/S-IQ/AC. 1/7, I 
June, 1978. 

C63 S. Courteix, Towards An 
International S a t e l l i t e Moni
toring System of the Environ
ment, Proceedings of the 33rd 
Colloquium on the Law of Outer 
Space, 1990, PP. .148-151. 

C73 For instance, the cost of 
building and launching a Land-
sat would be of the order of 
US «6/800 mi 11ion, excluding 
the building of ground i n f r a s 
tructure and operational 
costs. 

E83 Cf. John A. Leese, World 
Meteorological O r g a n i z a t i o n — 
Demonstrated Accomplishments 
and Strong Plans for the Fu
ture In Applying Space Techno
logy, Journal of Space Law, 
Vol. 14. No. 2" PP. 140—147. 
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