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ABSTRACT 

Interpretations o f  high a l t i tude photography o f  t es t  s i tes i n  
the Sandhi 11 s o f  Nebraska penni t t ed  ident i f i ca t ion  o f  subi r r igated 
range s i tes as well as complexes o f  choppy sands and sands range 
sites, uni ts  composing approximately 85% o f  the 'andhi 11 s range1 and. 
These range s i tes form the basic uni ts  necessary f o r  the interpreta- 
t i o n  o f  range condition classes used i n  grazing management. Analysis 
of ERTS-1 imagery acquired during August, September and October, 1972 
indicated potential f o r  the ident i f i ca t ion  o f  gross differences i n  
forage density wi th in given range s i tes ident i f ied  on ear ly  season 
aer ia l  photography. 

The major purpose o f  t h i s  investigatiofi i s  t o  evaluate MSS 
imagery acquired by ERTS-1 o f  the Sand H i l l s  region o f  Nebraska f o r  
application in:  (I) delineating major s o i l  mapping uni ts  and asso- 
ciated range sites. (2) estimating forage density and forage u t i l i  za- 
t i o n  on speclf ic range sites, and (3) monitoring the development o f  
center-pi vot i r r iga t ion .  

The Sand H i l l s  region o f  Nebraska occupies the north-central one- 
t h i r d  o f  the state and i s  centra l ly  located i n  the Great Plains. The 
region i s  composed o f  approximately 20,000 square miles o f  eol ian sand 
dunes interspersed with nearly level  valleys, and i s  s tabi l ized by 
nat ive grasses o r  grass1 i ke plants. 

2. RESULTS 

The project was spec i f i ca l l y  designed t o  u t i l i z e  imagery ac- 
quired ear ly  during the growing season f o r  the delineation o f  range 
s i tes  and associated s o i l  mapping unlts. High al t i tude, color in-  
frared aer ia l  photography obtained i n  ear:y June, 1972 shows the 
unique dune patterns and the intense infrared reflectance o f  the sub- 
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i r r i ga ted  vgl leys. Thus, aer ia l  photography o r  satel  1 i t e  imagery ob- 
tained ear ly  during the growing season i s  o f  maximum value i n  i n te r -  
pret ing s o i l  patterns and range s i tes.  Estimates o f  forage density 
were possible u t i l i z i n g  data obtained throughout the growing season. 

Range s i tes  f o r  eva1uz':ion were selected along four major north- 
south transects established across the Sand H i l l s  region. High a i  r i -  
tude, co lor  in f ra red  aer ia l  photography was f i r s t  evaluated for re- 
cognit ion o f  range s i t es  and associated s o i l  patterns. Range s i tes  
are basic landscape un i ts  used i n  range management. Each s i t e  i s  a 
unique combination o f  s o i l s  and p lant  comnunities, and i t s  management 
i s  based on current forage production re l a t i ve  t o  optimum forage pro- 
duction. Thus, s i t e  recognit ion i s  the f i r s t  step i n  proper range 
management. 

On the co lor  in f ra red  photography, three major range s i t es  could 
be recognized. The choppy sands and sands s i tes  make up 76% o f  the 
Sandhi1 1s and appeared as bluish-gray and white mott led patterns. Sub- 
i r r i g a t e d  sites, making up 11% o f  the Sandhills, appearod as predomi- 
nant ly red areas. Sandy si tes,  making up 7% o f  the Sandhills, appeared 
as predominantly blue areas. 

Differences i n  forage density could also be recognized on the 
co lo r  in f ra red  photography. Comparison o f  the f i r s t  sandy s i t e  wi th  
a second sandy s i t e  which produces 50% less t o t a l  biomass indicates an 
increase i n  photo density r e l a t i ve  t o  an increase i n  forage density on 
the si tes.  Fenceline contrasts can a lso be seen, ind ica t ing  forage 
density differences on the same s i t e  where a fence divides management 
practices. 

Comparison o f  ref lectance patterns o f  p lant  comnunities w i th  s o i l  
mapping un i ts  defined i n  the f i e l d  was accomplished by photographical l y  
reducing ex is t ing  s o i l  maps t o  the same scale as the photography. 
So i l  mapping un i ts  associated w i th  sands s i tes  were combined on an 
over1 ay and superimposed over the co lor  infrared photography. The 
overlay separates sands range s i tes  and associated s o i l s  c l ass i f i ed  as 
Typic Ustipsannents from subirr igated range s i tes  and associated s o i l s  
c l ass i f i ed  as Aquic Hap1 u s t o l l  s and Typic Haplaquoll s. 

Our success wi th  high a l t i t u d e  co lor  in f ra red  photography suggested 
t ha t  a s im i la r  approach would apply t o  ERTS imagery, especial ly co lor  
composites. Band 5 of the mu1 t i spec t ra l  scanner provided an i n i t i a l  
ind icat ion i n  imagery obtained on August 17, 1972 t ha t  range s i t es  could 
be recognized and forage density differences could be qua1 i t a t 1  vely d is-  
tinguished on the sanciy s i tes.  

Our i n i t i a l  co lo r  canposites using MSS bands 4,5 and 7 of the same 
area show very much the same information as band 5 w i th  regard t o  s i t e  
recogni ti on and forage density . Color canposi tes  provide the added 



dimension o f  i n f ra red  contrast  i n  the red co lor  o f  the sub i r r igated areas 
and i n  the ease of d i s t i nc t i on  of water bodies. Based on exp~r lence  w i th  
high a1 t i  tude a i r c r a f t  co lo r  in f ra red  photography, ear l y  season ERTS-1 
imagery should be superior t o  August imagery f o r  in terpreta t ions of 
range s i t es  and associated so l  i s .  Soi 1-vegetation re la t ionsh ips ap- 
pear t5e same i n  co lor  composites o f  ERTS imagery as on the high a l t i -  
tude a1 t i tude a i r c r a f t  co lo r  in f ra red  photography. 

An unexpected in te rp re ta t ion  o f  ERTS-1 MSS imagery ~ c * .  discovered 
shor t l y  a f t e r  de l ivery  o f  the f i r s t  imagery f o r  the Sand H i l l s  region. 
Range f i r e s  which occurred i n  the spring o f  1972 could be detected, but 
only w i th  band 7 o f  the mu1 t i spec t ra l  scanner. High a1 ti tude co lo r  i n -  
f rared imagery detected the f i r e  pattern which occurred on March 6, 
1972 and destroyed forage, 1 i vestock, bui 1 dings and equipment valued 
a t  one m i l l i o n  dol lars,  but  co lor  composites d i d  not. 

The area burned was approximately 30 miles long, 10 mi les wide 
a t  i t s  widest po in t  and involved 76,460 acres. U t i l i z i n g  the ERTS 
imagery, i t  was possible t o  locate the burned area and t o  r ap id l y  
and accurately measure the acreage burned. Wind erosion resu l t i ng  
i n  blowouts i s  evident on ERTS imagery. Thus, the imagery w i l l  pro- 
vide a means f o r  morlitoring erosion problems i n  areas t ha t  are over- 
grazed o r  burned by range f i r e s .  

Center p i vo t  i r r i q a t i o n  has been developzd recent ly i n  the 
Sandhi 11s where topography and water supply permit . Ind iv idua l  sys- 
tems are i ns ta l l ed  on sands o r  sandy s i tes  t o  provide addi t i onu l  
pasture o r  hay sources f o r  the rancher. Unsuccessful systems i n d i -  
cate t ha t  careful  select ion o f  s i t es  f o r  development i s  necessary. 
ERTS-1 imagery provides data f o r  the select ion o f  s i t es  f o r  i r r i g a -  
t i o n  and f o r  monitoring the development o f  center-pivot systems 
w i t h i n  the reglon. 

The economic prosper i ty and ecologica: stabi  1 i t y  o f  the Nebraska 
Sand H i l l s  region are re la ted  p r imar i l y  t o  cow-calf operations which 
depend on proper management o f  the 20,000 square mi les o f  grazing and 
hay land. It has been estimated t ha t  improved range management could 
provide a twenty percent increase i n  animal product iv i  ty, r e f l e c t i n g  
an .approximate $10 m i  11 i on  increase i n  re tu rn  t o  ranchers. Interpre- 
ta t ions o f  ERTS-1 imagery w i l l  be s i gn i f i can t  i n  developing t h i s  i n -  
crease i n  product1 v i  ty. 




