
'-I i n t e r d i s c i p l i n a r y  A n a l y s i s  of  ~ u l t i s ~ z c t r a $ E ( .  4 - 
S a t e l l i t e  Data for S e l e c i e d  Cover Types i n  A 0. 7 7 8, 
t h e  Co lomad~  Mountains,  Using Automatic Data - ~ I  , L c-'I L i , \, , A 

Trocess ing  Techniques  l \.. .J 1 

EREP S 338 

Monthly P rog re s s  Report  f o r  August ,  1374 

NASA Con t r ac t  NAS 9-13380 

P r i n c i p a l  I n v e s t i g a t i o n s  Management O f f i c e  
Lyndon B .  Johnson Space Cen te r  

Techn ica l  Monitor:  D r .  Rigdon J o o s t e n  
P r i n c i p a l  I n v e s t i g a t i o n s  

Management O f f i c e  
Johnson Space Cen te r  
Houston,  TX 77058 

P r i n c i p a l  I n v e s t i g a t o r :  D r .  Roger M .  Hof f e r  

Labora tory  f o r  A p p l i c a t i o n s  
o f  Remote Sens ing  

Purdue U n i v e r s i t y  
West L a f a y s t t e ,  I N  47906 

(974-10778) AN I N T E F i D I S C I P L I N A R Y  P N A L Y S I S  N74-34745 
OF HULTISPECTRAL SATELLITE DATA F O R  
S E L Z C I E D  COVEti TYPES IN T H E  C O L O Z A D O  
MOgNTAINS, OSING AUTOMATIC DATA P R O C E S S I N G  Uncias 
( P u r d u e  Univ.) 5 p EC $3.25 C S C i  G8E G3/13 99778 



MONTHLY PROGRESS REPORT 
For August,  1974 

A. O v e r a l l  S t a t u s  and P r a g r e s s  t c  Date ---- 
A . l  The c o q t r a c t  e x t e n s i o n  f o r  $&2,500 i s  c u r r e n t l y  be ing  
r , ego t ia ted  between Purdue and NASA/Houston. T h i s  e x t e n s i o n  
w i l l  be t o  May 31, 1975 and i n c o r 2 o r a t e s  two s i g n i f i c a n t  
changes  t o  t h e  s t a t e m e n t  o f  work. The f i r s t  change i n v o l v e s  
e l - h i n a t i o n  c f  t h e  Geomorphological  A n a l y s i s  e f f o r t  and  he 
second change r e d u c e s  t h e  number o f  computer hou r s  r e q u e s t e d  
from 100 hour s  t o  5 0  hours .  A l so ,  numerous minor  mod i f i ca -  
t i o n s  were made i n  t h e  s t a t e m e n t  o f  work. 

A . 2  Data from t h e  S-192 from t h e  SL-2 mi s s ion  h a s  been 
r e c e i v e d  and been r e f o r m a t t e d  a t  LARS. T h i s  d a t a  i n c l u d e s  
a s e c t i c n  up - t r ack  o f  t h e  San Juan  Mountains T e s t  S i t e .  
The a r e a  i n c l u d e s  b o t h  snow and c l o u d s ,  as w e l l  as o t h e r  
cover  t y p e s ,  and c o n s e q u e , ~ t l y  t h i s  d a t a  w i l l  be  used t o  docu- 
ment t h e  u t i l i t y  o f  t h e  middle  I R  channe l s  f o r  s p e c t r a l l y  
d i f f e r e n t i a t i n g  snow and c l o u d s ,  one o f  t h e  s t a t e d  o b j e c t i v e s  
i n  t h e  p r o p o s a l .  

A.3 Mission 247  d a t a  o f  t h e  San Juan  T e s t  S i t e  which was 
c o l l e c t e d  i n  August 1973 has  been r e c e i v e d  a t  LARS, r e f o r -  
mat ted and p a r t i a l l y  ana lyzed .  At tached  t o  t h i s  r e p o r t  
i s  a c l a s s i f i c a t i o n  o f  t h e  d a t a  w i t h  a d e s c r i p t i o n .  T h i s  
c l a s s i f i c a t i o n  was performed t o  a n a l y z e  t h e  g e o l o g i c  a l t e r a -  
t i o n  zones p r e s e n t  i n  t h e  a r e a .  Comparison w i l l  be made on 
t h e  a i r c r a f t  d a t a  and t h e  SKYLAB MSS d a t a  t o  de t e rmine  advarr- 
t a g e s  and d i s a d v a n t a g e s  o f  bo th  t h e  p l a t f o r m s  and s e n s o r  
c o n f i g u r a t i o n s .  

A . 4  i l i g i t i z z d  SKYLAB S190A c o l o r  i n f r a r e d  photography was 
made a v a i l a b l e  f o r  u se  d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  S e v e r a l  
e r r o r s  occu r r ed  i n  r e f o r m a t t i n g  t h e  d a t a  because o f  unfamil-  
i a r i t y  w i t h  t h e  d a t a  by t h e  r e f o r m a t t i n g  group a t  LARS. 
During t h e  n e x t  r e p o r t i n g  p e r i o d  t h i s  d a t a  w i l l  be c o r r e c t e d  
f o r  a l l  r e f o r m a t t i n g  e r r o r s .  

Cover t ype  maps were r e c e i v e d  from INSTAAR f o r  t h e  
I ;owardsv i l l e ,  L i t t l e  Squaw Creek and F i n g e r  Mesa quad rang le s  
o f  ? ; a  San Juan  Mountains T e s t  S i t e .  The Howardsv i l l e  quad- 
r a n g l e  was mapped a t  t~ Level I1 and t h e  L i t t l e  Squaw Creek 
and " inger  Mesa quad rang le s  were mapped a t  Level I. A f t e r  
r e c e i v i n g  t h e s e  cove r  t y p e  maps, an  i n v e n t o r y  was made o f  a l l  
t h e  cover  t ype  maps a v a i l a b l e  f o r  a n a l y s i s  o f  t h e  San J u a n  
Nountains T e s t  S i t e .  Table  I is  a  l i s t  o f  a l l  t h e s e  t y p e  
maps and t h e i r  c o n d i t i o n .  



A f t e r  rev iew o f  t h e  d i g i t a l  d a t a  and t h e  cove r  t y p e  
maps a v a i l a b l e ,  i n t e n s i v e  t e s t  s i t e  a r e a s  t o  be ana lyzed  by 
t h e  E c o l o g i c a l  Inven to ry  P r o j e c t  u s i n g  t h e  S-192 d a t a  w i l l  
be d e f i n e d  i n  two a r e a s ,  t h e  f i r s t  o f  which w i l l  i n v o l v e  
a 6 o r  8 quad rang le  a r e a  e a s t  o f  V a l l e c i t o  R e s e r v o i r  and 
t h e  Ludwig Mountain quad rang le .  The second a r e a  i n c l u d e s  
t h e  Weminuche P a s s ,  L i t t l e  Squaw Creek and F inge r  Mesa quad- 
r m g l e s  around Rio Grande R e s e r v o i r .  These two a r e a s  were 
s e l e c t e d  because  t h e y  were t h e  o n l y  a r e a s  t h a t  were r e l a t i v e l y  
c loud  f r e e ,  were i n c l u d e d  i n  t h e  d i g i t i z e d  d a t a ,  and f o r  
which a c c u r a t e ,  up- to-date  c o v e r  t y p e  maps were a v a i l a b l e .  

B .  Recommendations 

The SL-3 S-192 d a t a  should  be s e n t  t o  LARS as soon as 
p o s s i b l e  s o  t h e  d a t a  can  be  ove r l ayed  w i t h  t h e  d i g i t i z e d  
t opograph ic  i n f o r m a t i o n  from the d e f e n s e  mapping agency and 
a l s o  s o  t h e  d a t a  can be ana lyzed  by t h e  LARSYS s o f t w a r e  s y s -  
tem. 

C .  Expected Accomplishmer~ts 

Documentation on t h e  snow-cloud d i f f e r e n t i a t i c n  by 
t h e  middle  i n f r a r e d  channe l s  on SKYLAB w i l l  be i ~ i t i a t e d  
and i s  c u r r e n t l y  expec t ed  t o  be completed by October  31, 1974. 

During t h e  n e x t  r e p o r t i n g  p e r i o d  a n a l y s i s  w i l l  b e  s h i f t -  
i n g  from t h e  a i r c r a f t  d a t a  t o  t h e  d i g i t i z e d  i n f r a r e d  photo-  
graphy and S-192 d a t a  from SKYLAB. 

D. S i g n i f i c a n t  R e s u l t s  

There  a r e  no a u t h o r  i d e n t i f i e d  s i g n i f i c a n t  r e s u l t s  con- 
t a i n e d  w i t h i n  t h i s  r e p o r t .  

E .  Summary Outlook 

An i n t e r i m  r e p o r t  i s  c u r r e n t l y  i n  t h e p l a n n i n g  s t a g e s  t o  
document a l l  work accomplished b e f o r e  t h e  c o s t  e x t e n s i o n  was 
i n i t i a t e d .  S e c t i o n s  t o  be covered i n  t h i s  r e p o r t  w i l l  
i n c l u d e  g e n e r a l  accomplishments ,  a s y n o p s i s  o f  t h e  f i n a l  
r e p o r t  by INSTAAR, and a f i n a l  r e p o r t  fram t h e  Geomorphological  
Ana lys i s  Sec t ion .  

F. T r a v e l  Summary 

There dere no funds  expended from t h i s  c o n t r a c t  f o r  
t r a v e l  d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  



TABLE 1 

Quadrangle 
Mapped 
Le ve 1 

P lan ime te red  
Level 

V a l l e c i t o  R e s e r v o i r  
Ludwig Mountain 
Gran i t e  Peak 
Baldy Mountain 
Bear Mountain 
Dev i l  Mountain 
Oakbrush Ridge 
C h r i s  Mountain 
Pagosa Peak 
Pagosa S p r i n g s  
L i t t l e  Squaw Creel- 
Weminuche Pas s  
F inge r  Mesa 
Howardsv i l l e  
Dorango East 
Hermosa 
Handles Peak 
Snowden 
I r o n t o n  

* Typed u s i n g  compos i t ion  r a t h e r  t h a n  crown dominence 
** E n t i r e  quad rang le  n o t  completed 
NA Not a v a i l a b l e  ( n o t  done)  



DESCRIPTION OF NISSION 2 4 7  ANALYSIS 

D .  W.  L3:vandowski & R .  L.  Horger 

The pr imary  o b j e c t i v e  o f  t h i s  c l a s s i f i c a t i o n  was t o  s e p a r a t e  
a r e a s  o f  p o s s i b l e  hydrochermal a l t e r a t i o n  from u n a l t e r e d  rock ,  
v e g e t a t i o n ,  snow and w a t e r  u s i n g  s c a n n e r  d a t a  and computer- 
a i d e d  a n a l y s i s  t e c h n i q u e s .  

The c l a s s i f i c a t i o n  was p repa red  w i t h  d a t a  o b t a i n e d  by t h e  
NASA, 2 4  channe l ,  m u l t i s p e c t r a l  s c a n n e r  mounted on board t h e  
NC-130 a i r c r a f t .  T h i s  d a t a  was p a r t  o f  Miss ion 2 4 7  f lown on 
August 4 ,  1973 i n  c o n j u n c t i o n  : ~ i t h  SKYLAB 3. The d a t a  q u a l i t y  
w t s  good f o r  1 9  o f  t h e  2 4  channe l s .  Channel 6 was marg ina l ,  
crlannels 7  and 17  were poor  and channe l s  18 and 1 9  c o n t a i n e d  
np d a t a .  

R e p r e s e n t a t i v e  t r a i n i n g  samples  o f  e a c h  pr imary  c l a s s ;  
a l t e r e d  rock ,  u n a l t e r e d  r o c k ,  mixed rock  and l i g h t  v e g e t a t i o n ,  
da rk  v e g e t a t i o n  ( t r ees ) ,  l i g h t  v e g e t a t i o n ,  snow, w a t e r  and 
deep shadow, were s e l e c t e d  u s i n g  c o l o r  and c o l o r  i n f r a r e d  photo- 
graphy t aken  s imu l t aneous ly  w i t h  t h e  s c a n n e r  d a t a  on Mission 2'47 
a s  ground r e f e r e n c e  d a t a .  The t r a i n i n g  samples  o f  each  c l a s s  
were t hen  c l u s t e r e d  t o  produce t h e  i n d i v i d u a l  s u b - c l a s s e s  w i t h i n  
each  c l a s s .  S t a t i s t i c s  o f  t h e  s u b - c l a s s e s  were t h e n  o b t a i n e d  
and t h e  v a r i o u s  s u b - c l a s s e s  compared and recombined where 
n e c e s s a r y  and t h e  b e s t  channe l s  f o r  o v e r a l l  c l a s s i f i c a t i o n  were 
s e l e c t e d .  The pr imary  9 c l a s s e s  were c l u s t e r e d  i n t o  4 9  sub- 
c l a s s e s  which were recombined i n t o  t h e  f i n a l  4 1  s u b - c l a s s e s  
used f o r  c l a s s i f i c a t i o n .  

S ince  i d e n t i f i c a t i o n  of  t h e  a l t e r a t i o n  w a s  t h e  pr imary  
o b j e c t i v e  t h e  b e s t  combinat ion o f  c h a n n e l s  should  i n c l u d e  6 
a n d / o r  7 ,  orange and r e d ,  t h e  c o l o r  o f  t h e  a l t e r a t i o n .  N e i t h e r  
of  t h e s e  channe l s  were chosen on t h e  b a s i s  o f  s e p a r a b i l i t y  
because t h e i r  n o i s e  c r e a t e d  a  l a r g e  v a r i e n c e  i n  t h e  c l a s s  
s t a t i s t i c s  f o r  a l l  c l a s s e s ,  Even w i t h o u t  t h e s e  channe l s  t h e  
a r e a  o f  most d i s t i n c t  a l t e r a t i o n  were c l a s s i f i e d  p r o p e r l y  
though a r e a s  o f  l e s s  d i s t i n c t  a l t e r a t i o n  were confused  wi th  
u n a l t e r e d  r o c k .  The confused  c l a s s e s  were d e s i g n a t e d  Q .  E r r o r s  
o f  c l a s s i f i c a t i o n  i n  t h e  c l a s s e s  o t h e r  t h a n  a l t e r a t i o n  appea r  
t o k  due p r i m a r i l y  t o  t h e  extreme r e l i e f  c a u s i n g  wide v a r i a t i o n  
i n  s u n l i g h t  on  t h e  s l o p e s .  

Th i s  c l a s s i f i c a t i o n  w i l l  be compared t o  a n o t h e r  r e c e n t l y  
completed c l a s s i f i c a t i o n  o f  t h e  same a r e a  which used channe l  6 
w i t h  n o i s e  and t o  anothl?r c l a s s i f i c a t i o n  now b ~ i n g  p repa red  
u s i n g  d a t a  c r e a t e d  by r a t i o i n g  c h a n n e l s  4 ,  6 ,  8 and 1 0  i n  
p a i r s  t o  produce s i x  combina t ions .  


