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W h i l e  much o f  t r a d i t i o n a l  remote sensing i n  a g r i c u l t u r a l  research has 

been l i m i t e d  t o  the v i s i b l e  and r e f l e c t i v e  I R ,  advances i n  thermal i n f r a r e d  

remote sensing technology a r e  adding a new dimension t o  d i g i t a l  image a n a l y s i s  

o f  a g r i c u l t u r a l  areas. The Thermal I n f r a r e d  Mu1 t i s p e c t r a l  Scanner (TIMS) an 

a i r b o r n e  sensor having s i x  bands over the nominal 8.2-12.2 m range, o f f e r s  

the  a b i l i t y  t o  c a l c u l a t e  land surface e m i s s i v i t i e s  u n l i k e  most p rev ious  sing- 

u l a r  broad-band sensors. P re l im ina ry  f i n d i n g s  on the u t i l i t y  o f  the TIMS f o r  

seve ra l  a g r i c u l t u r a l  a p p l i c a t i o n s  and r e l a t e d  atmospheric cons ide ra t i ons  a r e  

discussed. 

M u l t i p l e  s e t s  o f  T I M S  d a t a  were a c q u i r e d  o v e r  a h i g h l y  a g r i c u l t u r a l  

r e g i o n  i n  the Coastal P l a i n  reg ion o f  Alabama d u r i n g  the s p r i n g  f o r  maximum 

bare s o i l  exposure. However, a s i g n i f i c a n t  percentage o f  the f i e l d s  were i n  

ma tu r ing  small  g r a i n  crops, pasture and r e c e n t l y  p lan ted  co rn  and peanuts, 

a l l o w i n g  study o f  vegetated areas as w e l l .  Both predawn and a f te rnoon  da ta  

s e t s  were ob ta ined t o  eva lua te  minimum/maximum thermal d i u r n a l  e f f e c t s .  

S i m i l a r l y  each p a i r  was c o l l e c t e d  a t  t h ree  s p a t i a l  r e s o l u t i o n s  (5, 10 and 30 

m) t o  eva lua te  i n f o r m a t i o n  content based on c e l l  s i z e  and atmospheric t h i c k -  

ness. 

Mu1 t i p l e  a p p l i c a t i o n s  e x i s t  f o r  p l a n t  s tud ies ,  s o i l  s tud ies ,  hyd ro log i c  

and topographic concerns, i nven to ry  and m o n i t o r i n g  o f  conse rva t i on  p rac t i ces ,  

and ca r tog raph ic  fea tu res  e x t r a c t i o n .  Diseased, water -s t ressed and matur ing  

c rops  w i l l  demonstrate a g r e a t e r  range i n  d i u r n a l  thermal response than w i l l  

v i g o r o u s l y  growing non-stressed vegeta t ion .  P r e l i m i n a r y  i n v e s t i g a t i o n  sug- 
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ges ts  t h a t  r e l a t i v e  canopy d e n s i t y  can sometimes be determined and 

low d e n s i t y  v e g e t a t i o n  may be b e t t e r  de tec ted  w i t h  thermal da ta  

r e f l e c t i v e  data. Combinations o f  these i n f l u e n c e s  may a l s o  be 

t h a t  very  

than w i t h  

u s e f u l  i n  

i d e n t i f i c a t i o n  o f  d i f f e r e n t  p l a n t  t y p e s .  D e t e r m i n a t i o n  o f  c e r t a i n  s o i l  

mineralogy i s  p o s s i b l e  due t o  e m i s s i v i t y  v a r i a t i o n s  between bands. Such 

changes i n  mineralogy a l s o  enables the d e t e c t i o n  o f  e r o s i o n a l  f ea tu res .  Other 

s o i  1 f a c t o r s  i n f l u e n c i n g  thermal response i n c l u d e  p o r o s i t y  and sur face  con- 

d i t i o n  (e.9. roughness and c r u s t i n e s s ) .  Hydro log ic  f e a t u r e s  f rom smal l -scale,  

near-surface s o i l  mo is tu re  through l a r g e r - s c a l e  stream networks, water bod ies  

and r e l a t e d  h y d r o l o g i c  f e a t u r e s  a r e  i m p o r t a n t  components o f  t h e  t h e r m a l  

imagery. The e f f e c t s  o f  e l e v a t i o n  and aspec t  can a l s o  be seen through d i f f e r -  

e n t i a l  heat ing and coo l i ng .  Conservat ion p r a c t i c e s  such as te r races ,  grassed 

waterways and f i e l d  drainage d i t c h e s  can be i d e n t i f i e d  o f t e n  due t o  mo is tu re  

d i f f e r e n t i a l s .  Through data enhancement techniques (e.g. P r i n c i p a l  Component 

Ana lys i s  and high-pass f i l t e r i n g )  these conserva t i on  p r a c t i c e s  and o t h e r  

1 i n e a r  fea tu res  such as e ros iona l  g u l l  i e s ,  f i e l d  hedgerows, roads, stream 

networks and water body boundaries can be e x t r a c t e d  f o r  c a r t o g r a p h i c  purposes. 

Concerns t o  remove the atmospheric a t t e n u a t i o n  f rom T I M S  da ta  r e s u l t e d  i n  

a comparison between radiosonde p r o f i l e  data and model atmosphere da ta  from 

LOWTRAN-6. Comparison o f  a tmospher ical  ly co r rec ted  graybody (wa te r )  spec t ra  

t o  ca l cu la ted  blackbody spec t ra  i n d i c a t e  t h a t  smal l  v a r i a t i o d i n  the  concentra- 

t i o n  o f  water vapor and ozone between the  atmospheric models can cause s i g n i -  

f i c a n t  d i s t o r t i o n  i n  the  graybody spectra.  T IMS channels 1 and 4 were most 

a l t e r e d  since the two channels p a r t i a l l y  ove r lay  water and ozone a b s o r p t i o n  

bands, r e s p e c t i v e l y .  Broad geograph ica l  seasonal atmospher ic models and 

radiosonde data c o l l e c t e d  f a r  from the  s tudy  s i t e  should t h e r e f o r e  be used 

w i t h  caut ion.  


