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One month ago I addressed a meeting of the American Institute 

of Aeronautics and Astronautics, in Houston. In thst speeFh, I 

developed the following theme: 

We have clearly achieved and demonstrated a 

position of world leadership in space science and 

technology. However, our leadership is under continual 

challenge by a capable and determined competitor -- 
the Soviet Union. At the same time, our concern about 

domestic problems has caused sharp and substantial 

reductions in U. S. efforts in aerospace research 

and development work in the past several years. As 

6, result, our national capabilities are steadily 

diminishing, and our lead may soon disappear. 

Given this situation, 1 then said that it was most important 
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w intain out leadership in science and technology; and that 
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our space programs for the 1970's and beyond were designed to do 

just that. 

At the end of my speech, I was challenged by a distinguished 

member of your organization. He accused us of talking to ourselves 

and said that we must state the value of our space program in "earth 

terms .I1 

Of course, he was right! We were talking to ourselves in 

I stated the value of the space program that meeting in Houston. 

only in terms of the economic and strategic importance of maintaining 

the nation's leadership in science and technology. 

to explain the value of science and technology in general -- and 
I neglected 

the space program in particular -- to humanity. 
I will not be able to answer his challenge this evening. I 

alone cannot do this -- in fact, the challenge is yours as much 
as mine; you must share this responsibility with me. But, perhaps 

I can add a few points to the debate. 

During the last 100 years or so the application of scientific 

understanding has steadily improved the life of man on earth. 

can ROW live in comfort; move about his planet with ease; and in 

increasing numbers he can apply his mind, rather than his muscle, 

t o  the job that needs to be done. 

He 

For the most part, man welcomed 

growth through science and technology, the industries that: 

came with it, and the tremendous economic development it made 
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But suddenly man has realized that these advancements brought 

the bad along with the good: 

the rate of human consumption of the earth's resources grew even 

faster. If unchecked, the growth of population and the exploitation 

of resources could threatezl the very existence of mankind. 

so, there is a rising tide of domestic concern; a heightened aware- 

ness of our social needs and responsibilities; an awakening of 

social conscience; and an awareness that our physical environment 

has deteriorated to the point where there is an absolute recognition 

that we must do something about it. 

as our population increased enormously, 

And 

And there are many who believe that science and technology 

as instruments of change are the roots of all those concerns. 

I cannot support that belief. I agree that many of today's 

problems are the penalities of an insufficiently regulated technology. 

But the solution will not come if we blindly and arbitrarily stop 

all progress; it can only come from a responsible application of 

science and technology. 

We speak glibly about cleaning up our environment. But what 

do we mean by "environment?" 

the algae in Lake Erie? 

the noise at our airports? 

Is it the smog in Los Angeles, or 

Is it the congestion of our traffic or 

These are merely symptoms of the problem. The real importance 

of the environment does not lie in these isolated abuses. It lies 
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i n s t e a d  i n  t h e  cumulative e f f e c t s  of a l l  of these,  i n  t he  change 

t h a t  i s  tak ing  p l ace  i n  t h e  world i n  which w e  l i v e .  

It i s  a change t h a t  is  l a r g e l y  brought about by man; and i t  

is  t h e  e f f e c t  of t h a t  change on man t h a t  i s  of so  much concern -- 
concern t h a t  t h i s  change w i l l  produce an imbalance i n  the fundamental 

condi t ions  which govern t h e  l i f e  of a l l  men and mankind. 

be l i eve  t h a t  w e  must slow t h e  rate of t h a t  change. But must w e  

h a l t  i t  completely? 

Today w e  

Could w e  h a l t  it completely even i f  w e  wanted 

t o ?  O r ,  i s n ' t  t h e  real question: what r a t e  of change i s  acceptab le  

t o  man as he evolves i n t o  t h e  kind of being he w i l l  be 100 and 

1,000 and 10,000 yea r s  from now? 

of sc ience ,  can answer these  ques t ions .  

Only sc ience ,  and t h e  a p p l i c a t i o n  

So, when w e  ask: "Is NASA r e l evan t? , "  I do not view t h a t  

ques t ion  i n  the  context i n  t h e  narrowest of d e f i n i t i o n s  of environ- 

ment. 

The answer is no? 

of t h e  environment does not  r e q u i r e  new knowledge. 

ogy can so lve  them, once they are s t a t e d  and defined, once a 

commitment is  made t o  do so. 

engineering. 

w e  w i l l ,  of course,  assist wherever w e  can. 

Should NASA c l ean  up t h e  Los Angeles bas in  o r  Lake E r i e ?  

The s o l u t i o n  of those problems a s  i s o l a t e d  abuses 

Exis t ing  technol- 

They r e q u i r e  r egu la t ion  more than 

Other agencies a r e  charged wi th  these  r e s p o n s i b i l i t i e s ;  

But i f  w e  are t a l k i n g  about t h e  impact of man on h i s  t o t a l  

environment, i f  we are concerned about t h e  cumulative e f f e c t  of 
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man's modi f ica t ion  of h i s  environment, i f  w e  are concerned about 

t h e  impl ica t ions  of t hese  modif icat ions on t h e  f u t u r e  of mankind, 

then NASA's r o l e  i s  not  only clear but t h e  relevance of it c e r t a i n .  

NASA's mission t o  explore space, t o  ga in  a b e t t e r  under- It 

s tanding  of t h e  universe ,  and t o  use  t h e  t o o l s  of space t o  study 

our e a r t h  as a whole. 

To understand t h e  mechanism of change he re  on e a r t h ,  w e  must 

understand a l l  of t h e  phys ica l ,  chemical and b i o l o g i c a l  processes 

t h a t  a f f e c t  us;  w e  must a l s o  understand our h i s t o r y ,  and t h e  h i s t o r y  

of s o l a r  system; and w e  must understand t h e  sources of energy t h a t  

may be a v a i l a b l e  i n  t h e  f u t u r e .  

We cannot do these th ings  i n  our l a b o r a t o r i e s  here  on ear th ,  

Our p a s t  has been l a r g e l y  erased; and w e  need t o  look beyond our 

own l imi t ed  sphere t o  discover t h e  laws of sc i ence  t h a t  w i l l  govern 

our f u t u r e .  

We can do many of t hese  th ings  through t h e  use  of space -- 
space sc ience  and space technology. 

from t h e  vantage p o i n t  of space.  We can study t h e  moon, which 

appears t o  be an o ld  p l ane t  formed about t h e  same t i m e  as t h e  e a r t h ,  

t o  study t h e  h i s t o r y  of t h e  e a r l y  s o l a r  system. We have done t h e s e  

We can examine our e a r t h  

th ings ,  and have made many new d i scove r i e s ;  but more needs t o  be 

done e 

Look a t  the  f u t u r e  p o s s i b i l i t i e s ,  t he  challenge and the  

oppor tun i t i e s  t h a t  t h e  work of t h e  p a s t  decade has placed wi th in  
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our technological grasp: Is there life on Mars? What can we 

learn from Jupiter, Saturn, Uranus, Neptune and Pluto? What 

physical processes take place in our sun? 

systems of quasars and pulsars? What is the significance of each 

new finding -- for instance, the clouds of formaldehyde, cyanogen 

What are the energy 

and alcohol discovered in interstellar space? 

From answers to these questions, and others like them, will 

evolve a blueprint for our environment here on earth. Only with 

this kind of knowledge, with this kind of understanding, will we 

be able to consider and decide what needs to be done. 

And so, while many of today's ills can be attributed to our 

use of modern technology, the long range cure -- and more important, 
the prevention of future ills -- can only be based upon facts not 
now well established, and in many cases even unknown. That requires 

a search for knowledge. That is science, and the application of 

science, on earth and in space. 

That was NASA's mission before men began to state their 

ecological concerns in social, political and economic terms. And 

it will be NASA's mission long after the air is clear again, and 

the lakes and rivers pure again, and the balance of man and nature 

restored more nearly to the condition man's sense of values deems 

bout now:! What are today's applications of our 

ce progrme:! 
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There are two basic kinds of space applications we have 

identified -- and you are familiar with the valuable operational 
examples of each. 

vantage point from which to observe or measure terrestrial phenomena, 

such as the operational weather satellites, the geodetic satellites, 

and in the future, earth resources satellites. Second, there is 

the use of space systems as communication relays, such as provided 

by Intelsat and the Navy's Transit Navigation System. 

First, there is the use of space as a unique 

It is important to note that these space applications are 

not self-sufficient; they do not represent a complete answer to 

a problem. They simply add a capability, a tool, to the inventory 

from which we can draw. For example, a meteorological function 

must be in being to benefit from the added values of satellite 

' observations; a satellite geodesy program is only valuable when 

added to an existing base of measurement; a satellite relay is 

only warranted when communications' traffic reaches a certain 

level. 

Space applications are therefore services -- but they are 
important ones. And each class of new service brings with it, di- 

rectly and indirectly, potential new problems which we must recognize 

early. 

gain sufficient experience with each space application to provide 

NASA's job is to perform sufficient experimentation and 

sober, realistic appraisals of its value -- and of its impact, 
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Take e a r t h  observatisms, Operational weather sa te l l i tes  have 

s t e a d i l y  evolved, and t h e  f i r s t  r e l i a b l e  weather and climate models 

are beginning t o  be cons t ruc ted ,  

storms are now rou t ine ly  spot ted  and t racked long before  they pose 

a danger: .W,000 l i v e s  were saved i n  Hurricane C a m i l l e  by prompt 

evacuat ion,  and $ 3  m i l l i o n  was saved i n  Hurricane Laurie by not  

having t o  evacuate ,  Early next  yea r ,  t h e  Nat ional  Oceanic and 

Atmospheric Adminis t ra t ion w i l l  be  i s su ing  a r egu la r  g loba l  sea- 

su r face  temperature map9 accura t e  t o  1' cent igrade ,  using space- 

acquired da ta ;  only t h e  s a t e l l i t e  can provide t h a t  kind of r e p e t i t i v e  

t o t a l  coverage, I n  e a r l y  1969, t h e  middle west was properly prepared -- 

Forecas ts  are g e t t i n g  more accura te ;  

perhaps f o r  t h e  f i r s t  t i m e  -- f o r  t h e  sp r ing  f loods ;  combined space,  

a i r ,  and ground surveys had def ined the  snow pack water content ,  

and sound models of thaw condi t ions  had been developed, The levees 

had been s t rengthened i n  t h e  proper p laces ,  suppl ies  and s t o r e s  

had been pos i t i oned ,  and evacuat ion p lans  made, a l l  w e l l  i n  advance. 

The space input  was only one of many, bu t  it ca ta lyzed  the  res t ,  

This br inging toge the r  of techniques and d i s c i p l i n e s  i s  

c h a r a c t e r i s t i c  of t h e  a p p l i c a t i o n s  program. When a tornado s t r u c k  

the  c i t y  of Lubbock earlier t h i s  yea r ,  NASA e a r t h  resources  survey 

a i r c r a f t  were a b l e  t o  record  the  damage immediately f o r  assessment 

and t o  assist i n  recovery opera t ions .  These da t a ,  toge ther  wi th  

weather r ada r ,  l o c a l  observa t ions ,  and p i c t u r e s  from s t a t i o n a r y  

sa te l l i t es ,  have permi t ted  researches  t o  model t h i s  storm i n  d e t a i l  -- 
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a meteorological achievement of note. Its practical value lies 

in the indicated feasibility of using data from synchronous satellites 

to predict such occurrences in time for early warning. 

It was, by the way, these same aircraft that surveyed the 

recent offshore Gulf Coast oil well leak, using many different 

sensors. The U. S, Coast Guard is modeling its oil spill monitoring 

system on those data. A space system appears highly desirable for 

this application in that its coverage is so much more complete 

than that possible from aircraft. 

Remote sensing aircraft were used this past summer to map 

the extent of corn blight in the midwest; the same techniques - 

proved useful to the Brazilian Government in assessing the coffee 

blight and to the Indian Government in measuring the damage from 

a coconut blight. These are small examples stemming from a program 

in its early research phase. 

We know useful information can be extracted from space data 

and acted upon here on earth; for example, the state of Alabama 

used Apollo photography to assess its water resources -- and has 
taken steps to repair reservoirs that those pictures showed to 

be seeping. We are certain that many applications yet untested 

lie before us; for example, the Nimbus satellite is right now 

remotely monitoring the temperature of Mount Rainier, a quiescent 

volcano, At our Goddard Center we have been measuring polar motion 
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through laser observations of a geodetic satellite; there is some 

indication that major seismic events can be predicted through this 

technique. 

We are in the research phases of such applications: we are 

developing an earth resources survey satellite; we have earth 

sensing instruments on Skylab; we plan an oceanographic satellite 

altimeter on the next Geos; we are developing a synchronous meteoro- 

logical satellite for the National Oceanic and Atmospheric Admin- 

istration. 

A l l  of the earth observation programs have a dual purpose: 

they help us gain an understanding of our physical environment 

so that ultimately we can better manage our resources; and they 

generally provide services of an immediate nature. 

of communication relays, on the other hand, is entirely service- 

oriented. 

Our development 

Take the problem of the North Atlantic Air Corridor. Because 

of the absence of direct ground control over the entire distance, 

airliners are kept well separated in altitude and time. 

technology exists today to provide, via satellite, continuous 

monitoring, communication, and control for aircraft in the corridor; 

one estimate is that we could permit four times as many international 

flights with such an approach. 

overlook the problems of airport congestion, passenger access, and 

The 

But the problem is larger; we cannot 
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air traffic control Over the U. S.; we cannot afford to solve a 

smaller part of the problem at the expense of exacerbating the 

whole. For that reason, we are engaged with the Department of 

Transportation in a research and evaluation program covering the 

whole spectrum of air rransportation, rather than pressing for 

the deployment of a premature operational capability. 

Take broadcast by satellite. We are providing India with 

an experimental community broadcast capability. 

ernment will place television receivers in 5,000 villages and will 

transmit educational programs to them via a NASA R&D satellite. 

This is technology in the service of a developing nation; the 

The Indian Gov- 

satellite replaces the otherwise necessary large investment in 

ground transmitters, cables, and microwave networks. If successful, 

the experiment will evolve to an operational system involving maybe 

500,000 villages, a significant fractioiz of the Indian population. 

The capability to reach so many so easily, to bring to bear instruc- 

tional material on agricultural practices, sanitation, family 

planning, and a common language, may make a major difference in 

India9s ability to meet its many cultural and economic problems. 

But in the U. S., where the same capability for deployment exists, 

far different problems would be raised; these are the political 

and economic questions of impact on existing distribution systemsg 

for example. 
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As we look downstream, we see the technology in hand for 

direct broadcast satellites, for informational networking -- tying 
together entire libraries of information for rapid retrieval anywhere, 

and for combined traffic control/navigation/position location 

systems; we also-recognize that each has social and economic impli- 

cations which have not been fully developed and exposed. 

Our first steps are to understand how these systems perform 

technically, and what useful information can be derived from their 

data; there are many questions to be investigated as to their 

possible operational roles., We must have blueprints for hardware; 

equally, we must understand the relationship between hardware costs 

and systems benefits, the alternative management roles of public, 

private, and international institutions, and the long-term impact 

on society of accepting these new capabilities. 

These are some aspects of the immediate relevance of the 

aeronautics and space program; others would include our work in 

air safety, noise abatement, and pollutant identification. I 

have touched upon some of the "whatDs" and ltwhy'sfl of our applications 

programs; more importantly, I believe, I have stressed how we look 

at our work, how we keep it in perspective. 

We must remain responsive to real problems to which we can 

contribute; we must be responsible in making that contribution; 

above all, we must remain realistic about what we can -= and 

cannot -- do, 
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The overwhelming relevance of the ;pace program is the same 

today as it was in 1958; the forcing functions and the environment 

have changed, the underlying rationale has not. 

are dependent upon a high level of science-based technology for 

our security, for our comfort, for our well-being. As mankind, 

we depend on science, and the application of science, for our 

As a society we 

survival. The NASA mission is to contribute to the human under- 

standing of our universe, and to the human advance of science and 

technology, for the United States and for the world. 

real relevance in that mission. 

There is 


