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I NTRODUCT ION 

I n  preparing f o r  rangeland management, a working conrapt f o r  rangelands must be 
r e a l i s t i c a l l y  broad i n  de f i n i t i on .  The term range in,;. 'es a land-use dominated 
by the  grazing o f  domestic animals. I n  a broader sense, i t i ~ i c l u d e s  lands w i th  
e i t h e r  a po tent ia l  f o r  o r  past h i s to ry  o f  grazing by e i t h e r  na t ive  o r  domestic 
herbivores. 

I n  t h i s  context, range management has been defined as the a r t  and science o f  planning 
and d i rec t i ng  range-use t o  obta in sustained maximum animal production, consistent w i th  
perpetuat:on o f  the natural  resources ( r e f .  1 ). 'This d e f i n i t i o n  gives the production 
o f  domestic l i ves tock  and w i l d l i f e  a p r i o r i t y  status i n  a developing and expanding 
d i s c i p l i n e  whi le recognizing other  po tent ia l  goods and services t h a t  can be provided 
by rangelands. S c i e n t i f i c  range management stands on the premise t h a t  vegetation can 
be ~ s e d  perpetual ly  f o r  grazing whi le simultaneously prov!ding society w i th  high 
q u a l i t y  a i r ,  water, open space and recreat ion ( r e f .  2).  

The r o l e  o f  remote sensing i n  range management i s  t o  provide information important 
t o  decision-making. This information i s  inventory-re lated and can include such 
parameters as species composition, environmental re lat ionships,  range condi t ion and 
vegetation product iv i ty .  Also, the data products are frequently used as base maps 
t o  d isplay management plans. 

The purpose o f  t h i s  study was t o  t e s t  the f e a s i b i l i t y  and u t i l i t y  o f  using s a t e l l i t e  
data and computer-aided remote sensing analysis techniques t o  conduct range inven- 
to r ies .  Both the inventory leve ls  and accuracies and the ana lys is  techniques were 
tested. 

Coastal rangeland along both C ~ l f  and A t l an t i c  coasts has been l a rge l y  overlooked i n  
rangeland studies. A1 though acreage i s  small compared t o  other grazing regions, the 
area i s  important f o r  animal production. A high potent ia l  ex i s t s  f o r  extensive range 
improvement pract ices and corresponding resource information. The study s i t e  was 
chosen t o  represent rangelands w i th in  the Gulf coast por t ion  o f  the p r a i r i e  and 
marshland region. 

The Gulf coast region occupies approximately 9,500,000 acres along the Texas coast. 
The coastal p r a i r i e  i s  nearly leve l ,  poor ly  drained p l a i n  less than 150 fee t  above 
sea l eve l .  Frequent r i vers ,  bayous o r  other streams dissect  the area. The marsh- 
lands are 1 i m i  ted t o  a narrow be1 t immediately adjacent t o  the coast and occasionally 
p ro jec t ing  in land along the bayous. 
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Most of the region I s  razed by c a t t l e  w i t h  a few sheep, oats and horses scat tered 
throughout the area. knches  and rangelands o f  the p r a i r  9 e uplands are interspersed 
w l t h  farms. The be t te r  s o i l s  are h igh l y  productive under cut t i v a t i o n  o r  as improved 
pastures. W l ld l i f e ,  espec ia l l y  deer, i s  abundant enough throughout the region t o  be 
economical l y  important , 

The pr inc ipa l  climax p lants o f  the p r a i r i e  are t a l l  bunch grasses such 5s b i g  bluestem 
(Andro o on qerardi),  seacoast bluestem ( A, l i t t o r a l i s ) ,  Indiangrass (Sor hastrum 
" i s t e r n  gamagrass ( T r i  sacum d a c t l o i d e s ) .  a g u l f  muhly (Mu en e r  a 
m a r l  s 

-hl%-r mi-+- fill es). I h c  o t e area as been invaded by  t rees an rus such as **s-*+ var. gAandulosa!, oaks (Qaercus spp.) , pr ick lypear  (Opunti 
spp,) and severa acac as. he mars areas t y  i c a l l y  support species o f  Carex, Cypress, 
Juncus, S c i r  us, several cordgrasses (S a r t i nay  , seashore sal tgrass ( ~ i s t m s  s ~ c a t a )  -5- ~ r s d t  (Z i ran io  s i s  m i l i a c e a ] h o d u c e d  grasses such as b w  no on 
dtct l on)  , dal 1 i i & a m t a t u m ) ,  and carpetgrass (Axonopus a f f l n i - h  
&n tame pastures a d k b m a l l y  establ ished i n  some nat ive  range areas 
( re f .  3). 

The animal car ry ing  capaci t ies o f  these rangelands are h igh l y  var iable.  The nat ive  
grasslands h i s t o r i c a l l y  require 6 t o  8 acres t o  car ry  one animal u n i t  f o r  a year. Where 
brush o r  t rees have invaded, t h i s  capaci ty  i s  lowered. Range improvement pract ices siich 
as brush removal and seeding t o  improve grasses raises the carry ing capacity t o  1 acre 
per animal uni t .  Even though the marshlands are grazed, they are considered unproductive. 

STUDY SITE 

An i n l t i a l  rangeland survey was conducted over a 250,000 acre s i t e  i n  Galbeston and 
Brrrzoria Counties along the Texas Gul f  Coast ( f i g .  1) .  Features i n  the study s i t e  i n -  
c l  rde in tens ive  agr icu l tu re ,  urban areas, i n d u s t r i a l  complexes, coastal marshes, and 
rangelands. Much o f  the  area i s  covered by water from numerous bays, i n l e t s ,  and bayous. 
The coastal marshes normally have a high vegetat ive cover (over the shallow water) but 
may be comple+r l y  inundated a f t e r  heavy ra ins  o r  t i d a l  winds. The rangelands cons is t  
o f  improved paitures, na t ive  grasslands, and the coastal marshlands. 

GROUND BASE 

Rec t i f i t  . : ;arged a i r c r a f t  co lo r  in f ra red photo raphs (1 :24,C9O), f i l m  type Kouak 
2443, o. .IS s i t e  (Mission 208, August 30, 1972 3 were used as the ground t r u t h  base. 
The d l  f fesent  land categories were i den t i f i ed ,  del ineated and measured. These photo- 
graphs were used both t o  help se lec t  t r a i n i n g  areas and as a standard t o  t e s t  c l a s s i f i c a -  
t i o n  accuracy. 

COMPUTER-AIDED CLASS1 FICATION - 
I n  the analysis, mu l t i spec t ra l  scanner (MSS) bulk data from the LAfJD5AT-1 pass o f  
August 29, 1972 ( I D  1037-16251) over the Texas Gul f  Coast was obtained from the Goddard 
Space F l i g h t  Center (GSFC) . During the preprocessing procedure, the e n t i  r e  scene was 
screened and edi ted t o  se lec t  the 101,175 h e c t ~ r e s  (250,000 acres) in tensive study s i t e .  



fhe d ig i t a l  data processi?rg f low i s  diagramed i n  f ig. 2. The pattern recognition 
system used i n  th is  study was the Image 100 System, a multispectral image processing 
and analysis s tem. This system u t i l i zes  a PDP-11 series computer with standard 
mperipherals" ? image analyzer console, l i n e  printer, graphic display terminal, magnetic 
trpe drives, input scanner un i t  so l id  state refresh memry) (f ig. 3). Computer 
printout, cathode ray tube (CRT~, and f i l m  posit ive options were available for  display 
of classi f icat ion results. A t  present, four channels of eight b i t  #SS d3ta can be 
input. The console screen displays 512 by 512 picture elenents. 

Using an adjustable electronic cursor, the analyst spacially defines training areas 
that depict a feature, The areas classi f ied as a feature are both visually displayed 
on thc screen and tabuiated as pixels per feature. The classi f icat ion results can 
be output as a grey scale printout or as a d ig i t a l  tape (ref. 4). 

CLASS IFICATIOl! RESULTS 

An intensive study area of avproximately 250,000 acres was selected incorporating 
parts o f  Galveston and Zwazoria counties along the Texas Gulf Coast. 

Features o f  interest were delineated on the image console giving the number o f  picture 
elements classif ied ( f ig .  4). The picture elements (pixels) were converted to  acreages. 
The results are shown i n  the following table. 

Ua ter  
Harsh 
Range 

52611 hectares (1 30,000 acres) 
4452 hectares ( 11,000 acres) 

21044 hectares ( 52,000 acres) 

The m i n i n g  23068 hectares (57,000 acres) i n  the scene (urban, cropland, industr ial  
and transportation networks) were uncl assi f ied. 

To evaluate the accuracy, three intensive tes t  si tes were selected within the marshes. 
Site 1 i s  I large marsh surrounded on the west by range and on the east by Galveston 
Bay. Site 2 i s  a marsh surrounded by other types o f  vegetation. Site 3 i s  marsh 
surrounded on the west by Swan Lake and on the east by Ulveston Bay ( f ig .  4). Edch 
area was classif ied and pixels per feature determined. The classi f icat ion results were 
then conrpared t o  the aerial photo stat is t ics as a measure o f  classi f icat ion accuracy. 
Results were tabulated i n  tke following table: 

Feature Classi f ied Ground Truth Accuracy 

Site 1 323 hectares 822 acres) 350 hectares (866 acres) 95.5% 
Site 2 83 hectares 207 acres) 191 hectares (191.3 acres) 92.35 
Slte 3 

I 
68 hectares (169 acres) 149 hectares (149.6 acres) 38.8% 

Accuracies for computer aided classi f icat ion o f  coastal marshes range from 89% t o  96%. 

SUMMARY 

This study has successfully demonstrated that broad rangeland types can be accurately 
separated to  acceptable levels on LAJDSAT bulk data with a computsr aided classi f icat ion 



procedure. Although t h i s  was a p i l o t  study, the output classi f icat ion could be used 
by land managers as an input t o  the i r  rangeland inventory. It I s  important that area 
range managers be able to separate the range types that were classi f ied i n  t h i s  study. 
The marshes have w r y  low roduct iv i ty f o r  1 ivestock but are important as w i ld l i fe  r habitat. Tire native range ands conversely are very productive and potent ial ly can be 
made ewn better under more intensive management. 

It was also determined that t h i s  f i r s t  step j us t  "scratched the surface" i n  extracting 
inventory information. A second step t o  further ref ine the classi f icat ion i s  needed 
to differentiate improved pastures from the native rangelands. 

A th i rd  step would be to  monitor changes as native rangelands are converted t o  improved 
pastures and as cl imatic o r  seasonal aspects influence these lands. 

These steps are necessary fo r  the development o f  a dynamic model based on inputs from 
remotely sensed data, and to  predict variations i n  carrying capacity o f  rangelands as 
affected by seasonal L ariations and range improvement practices. This model could take 
advantage o f  the unique mu1 t ispectral  and repeat coverage characteris t i cs  o f  the LANDSAT 
type satei l i tes. The products o f  th is  model have the potential o f  aiding the range 
manager to become a more e f f i c i en t  and more accurate decision maker and a t  lower cost. 
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