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I. INTRODUCTION 

Much &iscuss ion  has  been genera ted about t h e  r e l a t i v e  m e r i t s  of 

t h e  ERTS s a t e l l i c e  d a t a  f o r  a p p l i c a t i o n  t o  Land Use C l a s s i f i c a t i o n ,  

Urban and Rural  Planning and va r ious  o the r  r e l a t e d  a p p l i c a t i o n s .  

Many have sought t o  eulogize  t h e  ERTS system and many have 

sought t o  downgrade t h e  ERTS system. 

This  s tudy was i n i t i a t e d  wi thout  e i t h e r  of t h e s e  o b j e c t i v e s  i n  

m i d .  R a t h e r , t h i s  s tudy  has  a s  i ts  o b j e c t i v e  t h e  com?.?rison of ERTS-1 

d a t a  with d a t a  from e x i s t i n g  land use  s t u d i e s  of  a t h r e e  county a r e a  of 

t h e  Miss i s s ipp i  Gulf Coast. 

Severa l  f a c t o r s  e x i s t e d  t o  c r e a t e  a s i t u a t i o n  i n  which ERTS-1 

d a t a  could be f a i r l y  compared t o  e x i s t i n g  techniques and some conclus ions  

drawn based on comparable s i t u a t i o n s .  

These f a c t o r s  were p r imar i ly  a s  fo l lows:  

A land use  c l a s s i f i c a t i o n  map of a f o u r  county a r e a  
along t h e  M i s s i s s i p p i  Gulf Coast had j u s t  been com- 
p l e t e d  a s  ERTS was being launched. This e x i s t i n g  
map had been const ructed us ing t h e  s tandard techniques  
of t h e  day; t h a t  is ,  a e r i a l  photography and on s i t e  
inspec t ion  by personnel .  Thus the  s tudy had a v a i l a b l e  
a d a t a  base  t h a t  was c rea ted  by the  most up t o  d a t e  
methods. (This map was developed by t h e  Gulf Coast 
Regional Planning Commission. l )  

The a r e a  i n  ques t ion  had undergone s i g n i f i c a n t  damage 
due t o  Hurricane Camille and t h e  necedsary r e b u i l d i n g ,  
p lus  the  normal expansion of t h i s  a r e a ,  meant t h a t  a 
reasonable  amount of change would r e s u l t  i n  a y e a r ' s  
per iod.  This would enable  one t o  make a judgment of 
t h e  use fu lness  of ERTS d a t a  f o r  monitoring change i n  
land use. 

The a v a i l a b i l i t y  of the  NASA-MTF-ERL f a c i l i t y  and 
personnel gave t h e  s tudy  the  a b i l i t y  t o  produce a l and  
use  c l a s s i f i c a t i o n  map us ing the  s a t e l l i t e  d a t a  by 
purely  automated means--a computer generated d a t a  map. 
Thus we would be capable of comparing a s t andard  



technique d a t a  map system with  a newly automated 
technique u t i l i z i n g  s a t e l l i t e  d a t a  and computer 
processing.  

The s tudy was organized i n t o  t h r e e  phases: 

A. Data Management--A ~ y s t e m a t i c  a a a l y s i s  of t h e  
rece iv ing  MSS photographs t o  determine t h e  
s t a t i s t i c s  of s i t e  coverage, cloud coverage 
problems, d a t a  l o s s e s ,  e t c .  A determinat ion of 
t h e  system r e l i a b i l i t y  i n s o f a r  as rece iv ing  d a t a  
on a s p e c i f i c  a r e a  of land f o r  a s p e c i f i c  per iod 
of time. 

B. An Interview Program-Tne d i scuss ion  wi th  p o t e n t i a l  
u s e r s  of such d a t a  of t h e  r e l a t i v e  . . c r i t s  and t h e  
d a t a  base d i f f e r e n c e s .  This phase a l s o  included 
some education of p o t e n t i a l  u s e r s  as t o  t h e  
ex i s tence  of t h e  ERTS system and da ta .  

C .  Data Analysis Techniques--A s tudy  of t h e  methods 
used t o  produce t h e  computer generated maps. 

The f i n a l  r e p o r t  w i l l  d i s c u s s  each phase of t h e  s tudy  i n  sequence 

and w i l l  p resen t  a d i scuss ion  of t h e  r e s u l t s  and conclusions drawn by both  

t h e  i n v e s t i g a t o r s  and t h e  agencies  interviewed. 

Some recommendations based upon t h e  r e s u l t s  of t h e  s tudy  a r e  

o f f e r e d  i n  hopes t h a t  f u t u r e  d a t a  products would be  t a i l o r e d  t o  t h e  

needs of t h e  user .  



11. DATA MANAGEMENT 

Data f o r  t h i s  s tudy is  received from two sources .  L i s t i n g s  of 

al l .  a v a i l a b l e  ERTS-1 frames and p; .~tographic  copies of some of t h e s e  

frames a r e  received d i r e c t l y  from NASA-~oddard Space F l i g h t  Center.  

Copies of 70 mm nega t ives  and 9.5+ inch p o s i t i v e  t r ansparenc ies  a r e  

received f o r  each of t h e  4 MSS sensors  f o r  any ERTS-1 frame which: 

(1) d e p i c t s  any of t h e  a r e a  enclosed by the  r e c t a n g l e  having corners  

loca ted  s t : 3 l 0  05' N, 92' 00' W ;  31" 05' N ,  88' 15 '  W ;  30" 00' N ,  

88' 1.5' W; 30" O O ' N ,  90" OO'W;  and (2)  has a cloud cover n Q t  g r e a t e r  

than 30%. The s e c m d  d a t a  source  f o r  t h i s  p r o j e c t  i s  t h e  S a r t h  Resources 

Lab a t  NASAfMTF. Refined d a t a  products ,  including computer generated 

co lo r  coded land use maps, a r e  produced by the  ERL. 

Proczssing of NASAIGSFC Data 

A. S i t e  Coverage Determination 

The t e s t  s i t e  f o r  t h i s  p r o j e c t  is  t h e  t h r e e  M i s s i s s i p p i  coun t ies :  

Harrison,  Hancock and Jackson; which comprise t h e  M i s s i s s i p p i  Gulf Coast. 

A computerized a lgor i thm has been e s t a b l i s h e d  f o r  i d e n t i f y i n g  a l l  ava i l -  

ab le  ERTS-1 frames, t h a t  i s ,  a l l  frames appearing i n  t h e  U.S. Standard 

Catalogs which view any p a r t  of t h i s  t h r e e  county region.  The r o u t i n e  

a l s o  coaputes t h e  percentage of t h i s  a r e a  and t h e  percentage of each 

ind iv idua l  county which i s  depic ted by t h e  ERTS-1 frame. 

The computer a lgor i thm proceeds a s  fol lows:  

1. The pr inci ,>al  po in t  coordinates  of a l l  frames 
(withirr reasonable  d i s t a n c e  of t h e  t e s t  s i t e )  a r e  
inpu t ted .  This coordinate  is taken from t h e  U.S. 
Standard Catalog.  



2 .  Based on a model (formed as  thz  average a r e a  covered 
by e a r l y  ERTS-1 frames over the  Gulf Coast) the  
per imeters  of t h e  frame a r e  es t imated.  These boun- 
d a r i e s  a r e  the  approximate edges of the  p r o j e c t i o n  
of t h e  frame onto  a plane ( c a l l e d  t h e  nap plane) 
which is t a n g e n t i a l  t o  the  land sur face  j u s t  nor th  
of t h e  Gulfport-Biloxi a r e a  (89' 00' W ,  30' rO' N ) .  

3. The des i red  s i t e  a r e a  (usual ly  e n t i r e  Gulf Coast o r  
s i n g l e  county) is  then p ro jec ted  i n t o  t h e  same map 
plane.  

4. The computer then determines t h e  a r e a  i n  t h e  plane 
common t o  both t h e  s i t e  p r o j e c t i o n  and t h e  frame 
pro jec t ion .  This c a l c u l a t i o n  i s  accomplished i n  
terms of u n i t s  approximately equal  t o  36.9 s q .  km. 
The e n t i r e  s i t e  a r e a  i s  a l s o  ca lcu la ted  i n  terms of 
t h e  same u n i t s  and these  numbers a r e  then r a t i o e d  
t o  y i e l d  t h e  percentage of t h e  s i t e  included i n  t h e  
p a r t i c u l a r  ERTS-1 frame. 

A l i s t  of a l l  frames covering any p a r t  of t h e  test s i te ,  t h e  

percentage of t h e  s i t e  covered, and o t h e r  s e l e c t e d  i tems from t h e  Standard 

Catalog has been made and i s  given i n  Table 11-2. A check a f t e r  an  e n t r y  

i n d i c a t e s  t h a t  photographic d a t a  f o r  t h a t  frame has  been received.  Those 

frames which do cover p a r t  of t h e  Gulf Coast and were not  received i n  

photographic form have been i n v e s t i g a t e d  t o  a s c e r t a i n  why they were n o t  

r e c ~ i v e d .  A summary of t h e  r e s u l t s  of t h i s  i n v e s t i g a t i o n  i s  given i n  

Table 11-1. The time span involved i s  f o r  d a t a  taken from Cycle 1 

through Cycle 28, o r  from 1 August 1972 through 17 December 1973. 

Table 11-1 

Accounting of Unreceived d a t a  

Cycle I - Before S t a r t  of Contract 

Cycle I1 - Cycle X X V I I I  

No. frames taken No. n o t  taken No. Received Reason why frames 
over t e s t  s i t e  were not  received 

Clouds Qual i ty  Unknown 
18 31 1 4 
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Visual  Analysis  

A s  previously  s t a t e d ,  t h e  photographic d a t a  which we r a ~ e i v e  is 

i n  t h e  form of 70 rn nega t ives  and 9.5+ inch p o s i t i v e  t r ansoarenc ieu .  

The d a t a  is  checked and logged upon a r r i v a l .  The n e g a t i \ e s  a r e  then 

f i l e d  f o r  p o s s i b l e  f u t u r e  reproduc t ions ,  and t h c  21-ames a r e  p l o t t e d  on 

a M i s s i s s i p p i  map. These maps sb wing d a t a  l o c a t i o n s  a r e  thcn  f i l e d  

giving an easy ca ta log  system f o r  determining i f  we have d a t a  over 

p a r t i c u l a r  a r e a s  of the  s t a t e .  

Visual  a n a l y s i s  1s then performed on t h e  ~ o s i t i v z  t ransparency.  

The d a t a  i s  over la id  on a map drawn t o  the  approximate frame s c a l e  

(l:l,OO3,OOO). It is then easy t o  check the  r e s u l t s  of t h e  coverage 

a lgor i thm and the  p l o t  made previously .  The map shows only p o l i t i c a l  

boundaries of i c t e r e s t  and water .  The coas t  l i n e  and the  v a r i o u s  l a k e s  

along wi th  the  Miss i s s ipp i  River make i t  easy t o  l o c a t e  a frame accura te ly  

on t h e  map. 

Then an es t ima te  is  made of t h e  c l ~ u d  cover,  over t h e  s i t e  a r e a  

only.  This cloud cover is  o f t e :  ve:y d i f f e r e n t  than t h e  cloud cover over  

the  e n t i r e  frame due t o  t h e  proximity of t h e  Gulf. 

Next, a l l  f o u r  s e n s o r ' s  d a t a  is  examined t o  determine i f  t h e r e  

were any system anomolies which might make f u r t h e r  d a t a  rdduct ion d i f f i -  

c u l t ,  o r  impossible.  Each of t h e s e  frames a r e  g iven a numerical. q u a l i t y  

r a t i n g  of from 1-4 with 4 being e x c e l l e n t .  This r a t i n g  t a k e s  i n t o  account 

d a t a  dropouts and degradat ion from photographic reproducing. It does nci 

concern i t s e l f  with cloud cover. 

The f i n a l  s t e p  i n  t h e  v i s u a l  a n a l y s i s  i s  t o  g ive  t h e  frame a 

d a t a  r a t i n g .  This r a t i n g  again  t akes  on va lues  of from 1 t o  4 .  Th i s  

r a t i n g  i s  an eva lua t ion  of how s u i t a b l e  t h i s  p a r t i c u l a r  frame is  f o r  



fur ther  da t a  reduction. A r a t i ng  of 1 s i g n i f i e s  t h a t  attempts t o  gain 

m r e  information through data  reduction techniques would be useless.  A 

ra t ing  of 2 indicates  t h a t  the data  could give information over l imited 

areas.  A 3 means tha t  the data  is good and would lend i t s e l f  wel l  t o  

fur ther  i n t e rp re t a t ion  over most of the  frames view. A r a t i n g  of 4 

s i g n i f i e s  t h a t  the data is excel lent .  

All t h i s  information from the visual analysis  r lus  s i t e  coverage 

numbers generated by the computer algorithm a r e  recorded on the  analysis  

sheets.  (Table 11-3) 

Table 11-4 shows coverage of a l l  ERTS-1 frames received by MSU. 

The uncovered portion of the s i t e  i s  assumed t o  have had extensive cloud 

cover (>30%) o r  have experienced some s o r t  of system f a i l u r e  

S i t e  Coverage by Cycle 

Coverage Cycle No. of Cycles 
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A shor t  l i s t  giving more items about cycles with non-zero 

coverage i s  given i n  Table 11-5. An x i n  the  extreme r igh t  column 

ind ica tes  t ha t  t he  da ta  was used by NASAIKCF t o  produce land use maps. 

TABLE 11-5 

Cycles with Non Zero Coverage 

Coverage Cycle S i t e  Cloud Cover R a t  in& Used - 

The inpor tan t  question is "~\DU of t en  do you ge t  usefu l  data?" From 

pas t  L.cperience we can define t h e  term "useful" a s  any pass wi th  less than 

10% cloud cover having a t  l e a s t  3 good sensor outputs.  These q u a l i t i e s  

seem t o  be required f o r  t h i s  type da ta  ana lys i s  technique. Applying t h i s  

de f in i t i on  t o  t he  time span of one year [Cycle I beginning 1 Aug ' 72 

through ; vclc XX ending 26 July '731 resu l ted  i n  Table 11-6. 

L is t ing  of Useful Data Tdcen from Aug '72 t o  Aug ' 73  

Hancock Cour t y  -- Harrison Count:~ Jackson County Ent i re  Gulf Coast 

Cycle 1 ( lag 6) Cycle 1 (Aug 6) Cycle 1 (Aug 6) Cycle 1 (Aug 6) 
Cycle 9 [24%] 

Cycle 10 (Jan 15) Cycle 10 (Jan 15) Cycle 9 (Dec 28) Cycle 10  (Jan 15) 
Cjcle I1 ( ~ e b  2) Cycle 11 (Feb 2) Cycle 1 C  (Jan 15) Cycle 11 (Feb 2) 
~ g c l e  16 (May 3) Cycle 16 (May 3) Cycle 11 (Feb 2) 

Cycle16  [27%] Cyc le16  [70% 
Cycle, 18 ( ~ u n e  8) Cycle 1 8  ( June 8) cycle  18 [34%J Cycle 1 8  [73% 



During the f i r a t  year of operat ion,  Hancock and Harrison Counties 

had 5 complete usefu l  da ta  takes and Jackson County had 4. The e n t i r e  

Gulf Coast experienced 3 complete takes and 2 o the r s  with over 70% 

coverage which were useful .  This gives  an ind ica t ion  t h a t  one could 

e<pec t  one out of every fonr o r  f i v e  cycles  t o  y i e l d  d a t a  s u i t a b l e  f o r  

t h i s  type da t a  analysis .  

It is  a l so  of i n t e r e s t  t o  know how the  usefu l  passes c o r r e l a t e  

with t he  seasons s ince  seasonal changes cause i a rge  va r i a t i ons  i n  some 

c l a s s i f i c a t i o n s  [ i . e . ,  pine vs .  hardwood f o r e s t  is determined much more 

accurately i n  winter] .  For t h i s  purpose a season must be defined with 

respect  t o  the l i f e  cycles of na t ive  vegi ta t ion .  Summer can be e a s i l y  

defined a s  the time between when crops come up and when they a r e  harvested, 

approximately June 15 t o  October 1. Winter can be defined a s  t h e  t i m e  

a f t e r  winter vegetat ion comes up ( i . e . ,  rye grass)  and summer vegetat ion 

is  dead u n t i l  the  summer vegetat ion s t a r t s  back t o  l i f e ,  or approximately 

December 15 t o  March 1. Spring and F a l l  a r e  more d i f f i c u l t  t o  def ine.  

For our study we have defined Spring a s  from Apri l  1 t o  May 30 and F a l l  a s  

being October 15 t o  December 1. These seasons a r e  l i s t e d  i n  Table 11-7. 

TABLE 11-7 

Vegetative Seasons 

Summer F a l l  - Winter 

June 15 October 15 December 15 

t o  t o  t o  

October 1 December 1 March 1 

Spring, 

Apri l  1 

t o  

May 30 



15 

Working with these seaeone and Ta3le 11-3, we  oee t h a t  t he  e n t i r e  

area had a usefu l  pass each season of t he  f i r s t  year except f o r  Fa l l .  

This study has continued through the  F a i l  of 1974 and t h e  r e s u l t s  a r e  

given i n  Table 11-8. 

TABLE 11-8 

Seasonal Correlat ion of Useful Data Takes 

Summer - F a l l  Winter Sp r ing  

6 Aug '72 None 15  Jan  & 2 Feb '73 3 May '73 [70X] 

19 Aug '73 24 Sept & 17 Nov '73 
[both marginal] 

From the  f i r s t  year and a h a l f ' s  r e s u l t  i t  appears that one i a  l i k e l y  t o  

ge t  a usefu l  da ta  pass each season, with t he  possible  exception af Fa l l .  

Final ly  i t  is des i rab le  t o  know why only 1 out  of every 4 o r  5 

passes can be expected t o  give usefu l  data .  From Tables 11-1 and 11-2 

it is apparent t h a t  almost every pass t h a t  w a s  no t  usefu l  experienced a 

heavy cloud cover. M y  once d id  t he  system performance p roh ib i t  da t a  

usage. It would appear t h a t  no improvement i n  t h e  sensors would be 

able t o  overcome t h i s  problem. 



111. INTERVIEW PROGRAM 

A. Introduct ion 

Data from ERL a t  NASAIMTF comes i n  four forms which a r e  (1) Map 

Tapes (2) Color Land Use Transparencies (3) Color Coded Land Use Map 

P r in t s ,  and ( 4 )  Documentation. The map tapes a r e  magnetic tapes  givrng 

the  c l a s s i f i ed  land usage f o r  t h e  Gulf Coast a r ea  f o r  each r e sc lu t i on  

c e l l  (56m x 7%). They a r e  being used i n  an attempt t o  expand the  present  

use of t h e  MSU Computer f a c i l i t y  i n  t he  remote sensing area.  MSU has an 

Univac 1106 Mod. I1 Computer a t  S t a rkv i l l e .  The color  coded land use 

transparency is used during conferences between inves t iga tors  and i n  

explanations of our study t o  var ious concerned people and agencies. The 

bulk of our inves t iga t ions  a r e  ca r r i ed  out using the  color  coded land use 

map p r i n t s  and the corresponding documentation. These products a r e  t he  

f i n a l  r e s u l t  of ERTS-1 da ta  reduction on t h i s  p ro jec t  and i t  is the  useful- 

ness and value of t h i s  type product which w e  a r e  attempting t o  evaluate.  

A t  the  time the  interviews were conducted ERL a t  MTF had del ivered 

two s e t s  of land use maps. The f i r s t  maps were made from August 6 and 7 ,  

1972 ERTS da ta  and were p r i ~ t e d  a t  a s c a l e  of 1:250,000 s o  t h a t  they would 

be d i r e c t l y  comparable t o  t h e  l a t e s t  GRPC land use maps of t h e  area.  The 

maps showed the  three-county a rea  and much surround, ng t e r r i t o r y  on 22" 

by 26" color  reproductions of the  o r i g i n a l  mosaic. There were s i x  land use 

c l a s s i f i c a t i o n s  f o r  these maps, a s  wel l  a s  "other" which denoted a r e  a s  

t ha t  t h a t  defied c l a s s i f i c a t i o n  i n t o  any of the six c lasses .  The groups 

se lec ted  f o r  i d e n t i f i c a t i o n  on these f i r s t  maps were: Urban/Industry, 

Water, Forest ,  Marsh, Grass, and Cultivated. Figure 111-1 is  a reduced 

copy of t h i s  map. 



Figure I11 - 1 Reduced Copy of Areo Land Use Map 
Appears nn the Following Page 







A second s e t  was a l s o  taken t o  t h e  in terview sess ions .  They 

were made from January 15 and 16,  1973 data .  Only s i x  s e l e c t e d  townships 

were depicted on t h i s  s e t  of two 22" by 24" co lo r  r e p r i n t s  ( a s  w e l l  a R  

t h e  corresponding a r e a  from t h e  previous map). The i n t e n t i o n  was t o  s e e  

i f  seasonal  changes from f a l l  t o  w i ~ t e r  could be de tec t sd  from ERTS type 

da ta .  The new d s t a  was p r i n t e d  a t  a s c a l e  of 1:62,500, o r  16 times t h e  

s i z e  of t h e  f i r s t  maps i n  o rder  t o  give  viewers an idea  of how t h i s  d a t a  

can be expanded and what d e t a i l  is present  when i t  is expanded. The 

a reas  shown were chosen t o  give  a look a t  a r e a s  predomin;,~tly i n  d i f f e r e n t  

c l a s s i f i c a t i o n s ,  a r e a s  undergoing rapid  change, and a reas  e a s i l y  obtained 

fr7m t h e  MSS tapes .  For these  maps t h e  Fores t  c l a s s i f i c a t i o n  w a s  d ivided 

i n t o  Pine and Hardwood groups and the  Cul t ivated a r e a s  were separated i n t o  

Stubble o r  Ryegrass. The o t h e r  c l a s s i f i c a t i o n s  were the  same except f o r  

t h e  add i t ion  of a Rrush category.  Figures 111-2 and 111-3 a r e  reduced 

copies of these  maps. 

The in terviews were conducted by two teams of personnel and a r e  

reported a s  such. The f i r s t  s e t  of in te rv iews  concern t h e  a r e a  of 

Demography and Economic analysis. The second p a r t  of in terviews concern 

t h e  a r e a  of Land Use p e r  s e  and were conducted by t h e  Land Use Center of 

Miss i s s ipp i  S t a t e  Universi ty.  

The i n v e s t i g a t o r s  v i s i t e d  and interviewed r e p r e s e n t a t i v e s  of t h e  

agencies l i s t e d  below. The agencies represen t  both pub l ic ly  and p r i v a t e l y  

supported groups as  we l l  as state-wide,  r eg iona l ,  and l o c a l  operat ions .  

1. Centra l  Miss i s s ipp i  Planning & Development Development D i s t r i c t ,  

Jackson 

2. Community Development, Extension Service ,  Miss i s s ipp i  S t a t e  

Univers i ty  







Comprehensive Planners ,  West Point  

Geology and Geography Department, Miss i s s ipp i  S t a t e  

Gulf Regional Planning Commission, Gulfpnrt  

I n s t i t u t e  of Urbm Research, Oxford 

Jackson Ci ty  Planning Board, Jackson 

Lee County Council of Governments, Tupelo 

Miss i s s ipp i  Economic Council, Jackson 

Mississip;l  Kignway Department, Jackson 

Miss i s s ipp i  Research & Development Center,  Jackson 

North I~!ississippi I n d u s t r i a l  Development Associa t ion,  

West Point  

Pat  Harrison Waterway D i s t r i c t ,  Hat t iesburg 

summary 2f each v i s i t  and a composite of a l l  in te rv iew r e s u l t s  

w a s  developed and these  summaries a r e  presented below. 

. Demographic and Economic Analysis In terviews 

I n s t i t u t e  of Urban Research 
Oxford 

The I n s t i t u t e  of Urban Research p r e s e n t l y  uses  maps provided by 

t b e  U.  S. Bureau of t h e  Census. The maps show boundaries of census 

enumeration a reas  and a r e  used t o  compute populat ion d e n s i t y  and l o c a t e  

population s t a t i s t i c s .  They a r e  updated t o  conform t o  census years .  

The ERTS d a t a  could g ive  onlv a rough es t imate  of t h e  in:ormation 

needed by t h e  I n s t i t u t e  of Urban Research. I n t e r e s t  was eri jressed i n  

blow-ups of e n t i r e  count ies  a s  has  been done f o r  c e r t a i n  of t h e  townships. 

Data giving t h e  acreage of coun t ies  is needed. P a r t i c u l a r  i n t e r e s t  w a s  

expressed i n  obta ining d a t a  showing i n h a b i t a b l e  and un inhab i ta t , l e  land 



area .  The maps wi th  s u f f i c i e n t  r e s o l u t i o n  t o  be o v e r l a i d  w i t h  census 

t r a c t s  o r  boundaries would a l s o  be use fu l  t o  them. They need t o  be a b l e  

t o  i d e n t i f y  s t r e e t s .  The I n s t i t u t e ' s  urban change s t u d i e s  w i l l  be con- 

cerned wi th  comparing land use  p a t t e r n s  t o  urban changes and changes i n  

t h e  occupat ional  s t r u c t u r e  of an  a rea .  They propo?? t o  monitor where 

people a r e  acving and t o  t i e  t h i s  i n  wi th  the  o c c u ~ z t i o n a l  s t r u c t u r e  of 

t h e  a rea .  I t  was f e l t  t h a t  i f  ERTS-1 maps could be obta ined on a b e t t e r  

r e s o l u t i o n  they could be  used on an annual b a s i s  and t h e  agency would 

probably be  w i l l i n g  t o  pay $200.00 f o r  a map. The time l a b  of s i x  months 

would nc be  a problem. 

Lee County Council , ~ f  Governments 
Tupelo 

The Lee County Council of Governments uses  e x i s t i n g  and f u t u r e  land 

use maps as w e l l  a s  s p e c i a l  c l a s s i f i c a t i o n s  maps. The s p e c i a l  c l a s s i f i -  

c a t i o n s  maps show land c a p a b i l i t i e s ,  watershed usage,  s o i l  a s s o c i a t i o n s ,  

t r a f f i c  volume, water and sewer s e r v i c e  a r e a s ,  gas  and power s e r v i c e  

a r e a s ,  i n d u s t r i a l  a r e a s ,  r e s i d e n t i a l  w i l d i n g  cond i t ions ,  and popu la t ion  

d i s t r i b u t i o n .  A e r i a l  photography maps a r e  purchased from t h e  S o i l  Con- 

s e r v a t i o n  Service .  The s p e c i a l  c l a s s i f i c a t i o n s  maps a r e  hand-drafted on 

base maps of t h e  county and c i t y  a r e a s  and a r e  prepared by t h e  Council.  

Actual  county, f i e l d  survey i s  the  method ased t o  o b t a i n  t h e  d a t a .  Some 

of t h e  maps a r e  updated annua l ly ,  some monthly. They experienced a l a g  

of approximately t h r e e  y e a r s  i n  obta ining t h e  SCS maps. An exac t  f i g u r e  

f c r  the  c o s t  of p resen t  mapping could no t  be provided. 

The o f f i c i a l s  a t  t h e  Lee County Council of Governnents f e l t  t h e  

informat ion they need could no t  be e a s i l y  der ived from ERVS d a t a .  However, 
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t h e i r  car tographer  f d f  t h a t  t h e  IIRTS map ( a s  i s )  could suyplenent  t h c i r  

present  sources  of mapping da ta .  Ear ly  d e l i v e r y  on a y e a r l y  b a s i s  would 

be a t t r a c t i v e  t o  them. A s i x  month l a g  i n  d e l i v e r y  would be s a t i s f e c t o r y .  

They would probab! y p r e f e r  d a t a  taken i n  win te r .  More de ta i l . ,  however, is 

needed be fore  an  ERTS-type map would be h igh ly  u s e f u l  t o  them. They asked 

t h e  ques t ion  of whether ERE d a t a  can be  blown up t o  a l a r g e r  s c a l e  than 

a l ready  provided f o r  t h e  townships. One o f f i c i a l  f e l t  t h e  Count i l  would 

no t  be w i l l i n g  t o  i n v e s t  any g r e a t  amount i n  1:250,000 maps used i n  t h e  

in terview.  

The ch ie f  use  t h e  Council might have f o r  ERTS-type maps would be  

d e t a i l e d  a g r i c u l t u r a l  land use .  

P a t  Harr ison Waterway D i s t r i c t  
Hat t iesburg 

P a t  Harr ison Waterway D i s t r i c t  uses  s t andard  USGS quadrangle naps 

and develop t h e i r  own land use  maps. These maps a r e  used t o  show e x i s t i n g  

land use  i n  dra inage a r e a s  and t o  determine waste d e p o s i t s  i n  streams by 

s tudying 1ar.d use. Their  primary i n t e r e s t  is i n  determining what e f f e c t  

charlges and developments have on environmental ccnd i t ions .  Some of t h e  

maps P a t  Harr ison Waterway uses  a r e  updated every 10 yeGrs, some more f r e -  

quent ly .  Approximately $3,000 was s p e n t  t o  make a s e t  of ma.ps from d a t a  

a l ready  assembled. 

It was f e l t  t h a t  ERTS d a t a  provided b e t t e r  d e t a i l  than  t h e  USGS 

maps. However, ERTS dat ,a does no t  provide  t h e  d e t a i l  needed. I t  was con- 

cluded t h a t  the  remote-sensing d a t a  taken fron a i r c r a f t  would be  t h e  answer 

t o  t h e i r  needs. They f e l t  ERTS d a t a  would no t  be adap tab le  for rcban and 

water resource  placning b u t  i s  good f o r  broad r e g i o n a l  p lanning.  They f e l t  

t h e i r  o rgan iza t ion  would need t h e  d a t a  every t h r e e  t o  f i v e  yea r s .  The time 



l a g  of six months would r o t  be  a yroblecal. P a t  Harrison Waterway D i s t r i c t  

would no t  i n v e s t  i n  ERTS-1 diita b u t  would be i r t e r e s t e d  !n p u r c h a s i x  

a i r c r a f t  dai  a ,  

As t o  land use  d a t a  needed, t h i s  organizat ion is  p r imar i ly  

i n t e r e s t e d  i n  water q u a l i t y  da ta .  They need d a t a  showing t h e  e f f e c t s  of 

i , ~ d u s t r i a l  and urban changes on wster  q u a l i t y .  Recreat ional  use  d a t a  would 

a l s o  be of b e n e f i t .  For t h e  purpose of shar ing r i v e r  systems, the  Pa t  

Harrison Waterway D i s t r i c t  could make use  of photos s e n s i t i v e  t o  h e a t  

p a t  t e rns .  

Community Development 
Miss i s s ipp i  S t a t e  Univers i ty  

Community Development of t h e  Cooperative Extension Serv ice  a t  

Miss i s s ipp i  S t a t e  Univers i ty  seldon! uses  maps. Their  primary func t ion  is 

t o  assist county r u r a l  development coxrunittees i n  t h e i r  > l a m i n g .  It was 

f e l t ,  however, t h a t  t h e  d a t a  would be b e s t  used i n  r e g i o ~ a l  and n a t i o n a l  

planning. 

Planning a t  t h e  p resen t  time is  too  fragmented, they f e l t ,  and 

ERTS d a t a  could provide the  broad perspec t ive  needed. Various agr icu l -  

t u r a l  crops ,  d i f f e r e n t i a t e d  and wi th  acreage given,  would provide va luab le  

information.  They saw ERTS d a t a  a s  poss ibly  being used i n  planning t h e  

n a t i o n ' s  food supp?y.  I t  was f e l t  r - g i o n a l  planning commissior~s could 

probably use ERTS d a t a  on a seasona l  b a s i s .  They f e l t  ' a r g e r  blow-ups of 

towmhips from t h e  present  6" x 6" t o  18" x 24" would g ive  b e t t e r  compre- 

hension of t h e  d a t a  a s  p resen t ly  c l a s s i f i e d .  As t o  d e t a i l ,  i t  w a s  f e l t  

t h a t  g r e a t e r  d e t a i l  would be needed f a r  c i t y  planners .  I f  devised t o  

pick up each house, planning f o r  community s e r v i c e s  and f a c i ? d t i e s  (e.g., 



sewer and water systems) could be  augmented, even i n  county a reas .  (Again, 

i t  was f e l t  t h a t  tm. d i f f e r e n t  c l a s s i f i c a t i o n s  shculd be separa ted  r u t  

f o r  c e r t a i n  purposes, providing some maps concentra t ing on a g r i c u l t u r a l  

uses only.? The time l a g  of six months was no t  seen t o  be a p a r t i c u l a r  

problem t o  anyone. I n  f a c t ,  ERTS d a t a  would be some of t h e  most c u r r e n t ,  

up-to-date d a t s  o5 ta lnab le -  They f e l t  t h e  c o s t  of ERTS d a t a  should L, 

Ire?;: a s  low as p o s s i b l e  s i n c e  many planning a g e x i e s  operato, on a t i g h t  

budget. It w a s  a l s o  suggested t h a t  perhaps an  ex tens ive  s e t  of ERTS maps 

could be purchased by one agency, u n i v e r s i t y ,  o rgan iza t ion ,  e t c . ,  and 

t h a t  o t h e r  s t a t e  agencies could make use of t h e  d a t a  a s  needed. Cooperation 

between agencies would reduce c o s t  and dupl icat ion.  

North Miss i s s ipp i  I n d u s t r i a l  Development Associa t ion 
West Point  

North Miss i s s ipp i  I n d u s t r i a l  Development Associa t ion ? r e s e n t l y  uses  

USGS a e r i a l  photography maps. They use  maps t o  show i n d u s t r i a l  sites, 

e x i s t i n g  and proposed. The maps a r e  updated every f i v e  y e a r s  and are 

inexpensiveiy obtained.  The exact  c o s t  w a s  n o t  known. 

A t  p r e s e n t ,  ERTS d a t a  does not  Frovide the  informat ion needed. 

They f e l t  ERTS d a t a  would be  good when consider ing t h e  reg iona l  concept,  

e.g. t h e  Golden Tr iang le  a r e a  and t h a t  ERTS d a t a  might be used t o  j tudy 

. i e  mount  and d i r e c t i o n  of commercial and i n d u s t r i a l  growth, i f  more 

d e t a i l  were provided. North Miss i s s ipp i  I n d u s t r i a l  Development Associa t ion 

would need such d a t a  every f i v e  years .  ERTS d a t a  does no t  provide t h e  

d e t a i l  needed, s i n c e  i d e r t i f i c a t i o n  of bu i ld ings ,  e t c . ,  is necessary  f o r  

t h e i r  planning.  The t i m e  l a g  of s i x  months would no t  be a problem. They 

were uncer ta in  as t c  t h e  worth of ERTS da ta .  



North Mississ ippi  Indus t r i a l  Development Association needs s i t e  

loca t ion  d a t s  iden t i fy ing  roads, s t r e e t a ,  creeks,  r a i l roads ,  e t c .  They 

could a l so  make use of topographic data .  

Jackson City Planning Board 
Jackson 

The Jackson City Planning Board uses a e r i a l  photography taken with 

infra-red f i lm a t  an a l t i t u d e  of 60,000 f e e t .  The maps a r e  presented by 

the  City Planning Board. Special  information maps showing sewer and 

water se rv ice  areas ,  gas and power se rv ice  a reas ,  r e s i d e n t i a l ,  commercial, 

e t c . ,  a r e  prepared from windshield survey techniques taking ac tua l  counts. 

The a e r i a l  photography maps represent  a one-time investment. Subsequent 

updating w i l l  be done each summer using windshield surveys. Certain of 

t he  spec i a l  information maps a r e  updated weekly. Frequency of updating 

depends on the pa r t i cu l a r  map. No exact  f i gu re  couiil he provided fo r  the  

cos t  of t he  Planning Board's maps. One s e t  had cos t  $600 t o  preparc.  

They f e l t  the  information from the  1:250,000 map would be of no 

g rea t  use t o  them. They a r e  i n t e r e s t ed  i n  more s p e c i f i c  c l a s s i f i c a t i o n  

of data .  It was f e l t  obtaining the  magnetic tapes  would provide a good 

source of information s ince  they own t h e i r  own computer and could use 

d ig i t i z ed  information. I f  ERTS da t a  could be made s u i t a b l e  f o r  t h e i r  

purposes they would use i t  on an annual bas i s .  They f e l t  g r ea t e r  d e t a i l  

and more c l a s s i f i c a t i o n s  would be necessary f o r  t h e i r  planning purposes. 

A t  one po in t ,  an i n t e r e s t  was expressed i n  da t a  with t he  same reso lu t ion  

but enlarged t o  a s c a l e  of 1" t o  200'. The time lag  of s i x  m n t h s  would 

not present  a problem. The o f f i c i a l s  were uncer ta in  as  t o  the amount they 

would pay fo r  ERTS data.  
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The type of land use  d a t a  t h e  Ci ty  Planning Board needs is t h a t  

showing urban changes. Input  i n t o  modeling i n  t h e  determinat ion of t h e  

b e s t  p laces  f o r  r e s i d e n t i a l  a r e a s ,  access  roads ,  e t c . ,  would a l s o  be 

use fu l .  

Missis s i p p i  Highway Department 
Jackson 

The Miss i s s ipp i  Highway Department uses county and c i t y  maps which 

show r e s i d e n t i a l  and i n d u s z r i a l   site^. Their  s o i l  s t a b i l i z a t i o n  maps show 

r a i l r o a d s ,  s t r e e t s  and streams. The Highway Department develops 82 county 

and 260 c i t y  maps through f i e l d  survey inventory,  i . e . ,  r i d i n g  t h e  roads  

and recording da ta .  USDA and SCS a r e  sources  f o r  photographs from which 

some maps a r e  prepared. The maps a r e  updt ted on a 5-year cyc le  b a s i s ,  

wi th  some maps being updated more o f t e n  than  o thers .  Five o r  s i x  county 

maps a r e  purchased each year.  Spending inc ludes  $100,000 f o r  mapping 

and $100,000 f o r  inventory per  year .  

It was f e l t  ERTS d a t a  would be  a good source  of d a t a  bu t  was 

u n c e r t a i n  a s  t o  i t s  use .  They f e l t  ERTS d a t a  could poss ib ly  be used t o  

measure changes from previous inven tor ies .  Such informat ion could change 

t h e i r  p r i o r i t y  of inven tor ies .  The Hiy:~.--ay Department could use  ERTS 

d a t a  annual ly ,  poss ibly  more o f ten .  The concrete ,  a spha l t  c l a s s i f i c a t i o n  

wouid need g r e a t e r  accuracy. For t h e  purpose of i l l u s t r a t i n g  general  

changes and growth they f e l t  ERTS d a t a ,  a t  t h e  1:250,000 s c a l e  provides  t h e  

d e t a i l  needed. The land use c l a s s i f i c a t i o n s  a r e  more than needed f o r  

t h e i r  purposes. The comment was sade  t h a t  t h e  Highway Department u s u a l l y  

looks t o  t h e  Economic Development Districts f o r  land use information.  

The t i m e  l a g  of s i x  months would no t  be  a problem. 



Highway Department o f f i c i a l s  f e l t  they needed land u s e  d a t a  as 

an  a i d  i n  updating t h e i r  surveys.  They a l s o  need land use  d a t a  which 

shows drainage d e t a i l .  

Cen t ra l  Miss i s s ipp i  Planning and Development D i s t r i c t  
Jackson 

The Cent ra l  M i s s i s s i p p i  Planning and Development D i s t r i c t  uses  

base maps of t h e  d i s t r i c t  which a r e  i n t e r p r e t i v e  f o r  l and  use  F a t t e r n s  and 

reg iona l  planning,  showing e x i s t i n g  and proposed uses .  S p e c i s l  informat ion 

maps show a v a i l a b i l i t y  of sewers,  wa te r ,  r e c r e a t i o n a l  a r e a s ,  i n d u s t r i a l  

s i t e s ,  t r a n s p o r t a t i o n ,  a g r i c u l t u r e ,  e t c .  The base maps a r e  developed by 

t h e  CMPDD with t h e  R & D c e n t e r  as  a source  f o r  some funding. A set of 

a e r i a l  photography maps a r e  a l s o  being prepared by CMPDD. The a e r i a l  

photography maps reoresen t  a one-time investment. CMPDD hopes t o  

e l imina te  mapping updating by ob ta in ing  computer d a t a  and us ing  t h e  com- 

p u t e r  owned by t h e  Ci ty  of Jackson f o r  informat ion on changes t h a t  have 

occurred.  They f e l t  e l imina t ion  of "eyeball" i n t e r p r e t a t i o n  would be an 

improvement. The land use base  maps c o s t  approximately $2,500 t o  prepare.  

Complete information on c o s t  was no t  provided. 

The CMPDJ w i l l  be rece iv ing  0 r i g i . d  f i l m  from NASA which w i l l  

be  blown-up to a s c a l e  of 1 t o  24,000. A s tereoscope w i l l  be used i n  a n  

attampt t o  p u l l  off  f i r s t  and second l e v e l  d a t a  showing land use.  They 

a r e  scheduled t o  do townships wi th in  t h e  next  f i s c a l  year .  CMPDD 

v i s u a l i z e d  ERTS d a t a  being used t o  show changes and growth from one y e a r  

t o  t h e  next.  ERTS d a t a  would g ive  a f i rmer  g r i p  on what is happening--a 

broader  perspect ive .  With t h e  up-to-date informat ion from ERTS showing 

land usage, more time could be focused on land c a p a b i l i t i e s ,  al lowing 



determination of t h e  b e s t  uses  f o r  t h e  land.  The ERTS d a t a  would be 

needed annually.  The b igges t  problem i n  making use  of ERTS d a t a  they 

f e l t ,  was t h a t  one would almost have t o  have computer c a p a b i l i t i e s .  The 

d e t a i l  of ERTS d a t a  is  e x c e l l e n t  f o r  broad reg iona l  planning.  For urban 

a r e a s ,  more d e t a i l  i s  needed. The t i m e  l a g  of six months would n o t  p r e s e n t  

a g r e a t  problem. I n  terms of c o s t ,  t h e  f e e l i n g  was more as t o  what they 

would be a b l e  t o  pay r a t h e r  than what they would be  w i l l i n g  t o  pay. They 

have l i t t l e  f l e x i b l e  money and would be dependent upon t h e  R & D c e n t e r  

f o r  funding t o  purchase t h e  da ta .  

CMF'DD needs second l e v e l  c l a s s i f i c a t i o n  d a t a  of townships. NASA 

a e r i a l  photography maps blown-up t o  a s c a l e  of 1 t o  24,000 w i l l  be used 

f o r  t h i s  purpose. 

I t  was suggested t h a t  g e t t i n g  a l l  groups toge ther  who can make use  

of ERTS d a t a  would prove b e n e f i c i a l .  I f  age-? fes  would cooperate  wi th  

each o t h e r ,  t h i s  would perhaps reduce t h e  c o s t  i n  ob ta in ing  such da ta .  

D i f f e r e n t  e x p e r t i s e s  toge ther  might be h e l p f u l  i n  determining var ious  

uses  of t h e  d a t a ,  a l so .  

Miss i s s ipp i  Research and Development Center 
Jackson 

The Miss i s s ipp i  Research and Development Center i s  c u r r e n t l y  

preparing a s e t  of maps using a e r i a l  photography taken a t  60,000 f e e t .  

The maps w i l l  provide t h i r d  l e v e l  d a t a  using t h e  50 c l a s s i f i c a t i o n s  

e s t a b l i s h e d  by t h e  Department of t h e  I n t e r i o r  a s  a n a t i o n a l  land-use 

c l a s s i f i c a t i o n  svstem. The maps w i l l  be  used t o  show land-use p a t t e r n s  

and a r e  being developed from NASA a e r i a l  photography. The maps w i l l  t a k e  

approximately f o u r  years  t o  make and t h e r e  w i l l ,  perhaps be a 10-year l a g  



i n  updating.  The R 6 D Center i s  author ized t o  spend $100,000 per  year  

f o r  mapping. The maps c u r r e n t l y  being developed c o s t  $32 per  township. 

The R & D Center i s  very i n t e r e s t e d  i n  making use of ERTS d a t a  

i n  another year  o r  two t o  compare wi th  t h e  maps p resen t ly  being made. 

They a r e  i n t e r e s t e d  i n  ERTS d a t a  as a means of evaluat ing growth and f o r  

t h e  purpose of e s t a b l i s h i n g  ground t r u t h s .  The r e p r e s e n t a t i v e s  a t  t h e  

R & D Center f e l t  ERTS d a t a  would be u s e f u l  t o  them a s  a supplement i n  

updating b a s i c  maps. They poss ib ly  would use  only t h e  d i g i t i z e d  in for -  

mation f o r  updating purposes. ERTS d a t a  would be used on an annual b a s i s .  

The o f f i c i a l s  f e l t  b e t t e r  r e s o l u t i o n  would be needed before  t h e  d e t a i l  i s  

g r e a t  enough f o r  t h e i r  purposes. They a r e  i n t e r e s t e d  i n  more c l a s e i f i -  

c a t i o n s ,  a s  w e l l ,  m d  a r e  u l t i m a t e l y  i n t e r e s t e d  i n  f i f t h  l e v e l  c l a a s i f i c a -  

t i o n  of da ta .  The time l a g  of s i x  months would no t  p resen t  a s e r i o u s  

problem, b u t ,  it t h e  l a g  could be reduced t o  2 1 / 2  months, i t  would b e  

good. The R 6 D Center people were u n c e r t a i n  as t o  what they would be  

w i l l i n g  t o  pay f o r  ERTS data .  

Land-use d a t a  which would e s t a b l i s h  ground t r u t h s  is needed, and 

they f e l t  ERTS d a t a  c.ould be  used f o r  t h i s  purpose. Urban land-use d a t a  

is a l s o  needed. 

Comprehensive Planners  
West Point  

The Comprehensive Planners  of West Point  use  r e g u l a r  base  maps 

showing s t r e e t s ,  highways, s e c t i o n  l i n e s ,  townships, e t c .  From t h e s e ,  

land use  maps a r e  developed us ing windshield survey techniques .  They 

f i r s t  o b t a i n  e x i s t i n k  land use  maps sad then develop f u t u r e  land use  

planning maps. The Comprehensive P l m n e r s  develop t h e i r  own maps b u t  use  
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SCS and o t h e r s  a s  soarces  f o r  information occas iona l ly  needed. They do 

no t  update maps un less  someone c o n t r a c t s  them t o  do so .  Most of t h e i r  

p r o j e c t s  a r e  funded. by t h e  Federal  Government, e.g. HUD, o r  by p r i v a t e  

concerns. They f e l t  t h e  maps should be updated a t  l e a s t  every f i . 2  y e a r s ,  

though man, are not .  Source maps run from $100 t o  $500. C r i t i c a l  a e r i a l  

photography c o s t s  from $60 t o  $100 per ac re .  One set of maps was s o l d  t o  

a c l i e n t  f o r  $4,000; another s e t  was s o l d  f o r  $11,000. The c o s t  v a r i e s .  

It was f e l t  they could g e t  some of t h e  informat ion they use  f r m  

ERTS d a t a ,  and, t h a t  i f  they had someone who could i n t e r p r e t  t h e  d a t a ,  

some ground survey could be e l imina ted ,  perhaps r e s u l t i n g  i n  a saving of 

time and c o s t .  ERTS d a t a ,  they thought,  might be  a more accura te  i n t e r -  

p r e t a t i o n  of land use ,  i f  given g r e a t e r  d e t a i l .  They v i s u a l i z e d  ERTS d a t a  

being used f o r  q u a l i t y  c o n t r o l  of resources  and perhaps i n  mat te r s  of 

p o l l u t i o n  con t ro l .  They perceived an i n t e r e s t  i n  r u r a l  d a t a  on a 5-year 

b a s i s  and d a t a  f o r  monitoring urban changes on an annual b a s i s .  Espec ia l ly  

f o r  urban a r e a s ,  t h e  more d e t a i l  provided, t h e  b e t t e r  t h e  i n f c m a t i o n .  

More c l a s s i f i c a t i o n  would be needed f o r  c e r t a i n  of t h e i r  purposes. The 

time l a g  of s i x  months might p resen t  a problem. I f  they had a c o n t r a c t  

t o  f i l l ,  i n  which they needed up-to-date d a t a  and t h e  t iming was n o t  a t  

t h e  proper sequence, t h e  delay of s i x  months could present  a problem. 

Comprehensive Planners were u n c e r t a i n  a s  t o  what they would be w i l l i n g  

t o  pay f o r  ERTS da ta .  They f e l t  i t  would depend on what t h e  c o n t r s c t i r ~ g  

agency wanted t o  pay and whether i t  could be  done l c s s  expensively us ing 

another method. 

The land use d a t a  they need i s  t h a t  showing r e s i d e n t i a l  u s e r s  

( l o c a t i o n  and genera l  type) ,  indus t ry  (heavy and l i g h t ) ,  r e c r e a t i o n a l  



parks  and playgrounds, major concen t ra t ions  of f o r e s t s ,  prime c u l t i v a t a b l e  

l a n d s ,  major bodies of wa te r ,  dra inage f e a t u r e s  of land,  t o p o g r q h y ,  and 

so21 cond i t ions  and c a p a b i l i t i e s .  

Gulf Regional Planning Commission 
Gulfpor t  

The Gulf Regional Planning Commission uses  e x i s t i n g  and f u t u r e  

land use  maps. They develop many of t h e i r  own maps and use  Highway 

Department maps, a s  wel l .  The i r  maps a r e  updated and publ ished on a 

3-year i n t e r v a l  b a s i s .  

The o f f i c i a l s  a t  Guif Regional f e l t  ERTS d a t a  could provide a 

source  of d a t a  a g a i w t  which t o  measure t h e i r  own p r o j e c t i o n s .  They f e l t  

EF.TS d a t a  could be used t o  s tudy t h e  impact of I n t e r s t a t e  10.  GRPC s e e s  

ERTS d a t a  a s  t h e  "broad brush approach" and p r e s e n t l y  i s  i n t e r e s t e d  i n  

t h e  d a t a .  The o f f i c i a l s  a t  Gulf Regional f e l t  ERTS d a t a  could be  used f o r  

s o i l  conservat ion,  f o r e s t r y ,  and topographic d e t a i l  purposes.  They f e l t  

ERTS d a t a  would l r o v l d e  a good supplement t o  p r e s e n t  d a t a  and t h a t  they 

would be i r l t e res ted  i n  ob ta in ing  t h e  d a t a  s e a s o n a l l y ,  taken a t  mid-winter  

and mid-sumLer i n t e r v a l s .  It was f e l t  t h a t  b e t t e r  r e s o l u t i o n  and f u r t h e r  

c l a s s i f i c a t i o n  of marsh l ands  would improve t h e i r  use  of ERTS da ta .  They 

were uncer ta in  as t o  t h e  worth of ERTS da ta .  

The o f f i c i a l s  a' Gulf hegional  f e e l  ERTl d a t a  w i l l  hhve t o  be 

adapted t o  the  needs of p lanner r  and t h a t  some ground v e r i f i c a t i o n  w i l l  

s t i l l  be necessary.  

Geology Department 
M i s s i s s i p p i  S t a t e  Univers i ty  

The Geology and Geography Department uses  topographic auadrasgle  

maps taken a t  s c a l e s  of 1 t o  62,500 (approximatel;),  1 t o  24,000, and 



1 t o  250,000. The maps a r e  used c h i e f l y  f o r  t sach ing  and t o  a mincr 

e x t c i ~ c  f o r  research.  County maps a r e  a l s o  used. 

ERTS-1 d a t a ,  i t  was f e l t ,  p r e s e n t s  a good o v e r a l l  view of r eg ions .  

The primary use  t h e s e  i n d i v i d u a l s  saw f o r  ERTS d a t a  was i n  monitoring 

changes. They f e l t  ERTS d a t a  combined wi th  geo log ica l  and geographic 

knowledge would p resen t  e x c e l l e n t  informat ion a s  t o  t h e  s p e c i f i c  con- 

d i t i o n s ,  broad conf igura t ions  of l a d  forms, and land use.  For broad 

conf igura t ions ,  they thought tile ERTS map might be  more u s e f u l  than lower 

l e v e l  photos. A s  t o  frequency of use ,  they f e l t  ERTS d a t a  could be  

consulted a f t e r  each s e t  of information is produced f o r  d a t a  on p o l l u t i o n  

c o n t r o l .  They, however, d i d  not  express  t h i s  a s  a,; i n t e n t i o n  of purchasing 

ERTS d a t a  with such frequency In  terms of d e t a i l ,  t h e  g e o l o g i s t s  f e d  

ERTS-1 d a t a  g ives  l i m i t e d  informat ion s i n c e  t h e  r e s o l u t i o n  i s  poor,  though 

f o r  t h e  broad view i t  is s t i l l  good. T't.ey f e l t  a i r p l a n e  photography could 

no t  be replaced by t h e  ERTS map. They were u n c e r t a i n  a s  t o  how much they 

could o r  would be w i l l i n g  t o  pay f o r  ERTS da ta .  One suggest ion was t h a t  

ex tens ive  purchase of t h i s  type  of 4-nformation should be made by one 

agency o r  u n i v e r s i t y  i n  the  s t a t e  with t h e  understanding t h a t  o t h e r  

groups and agencies  would be  a b l e  t o  s tudy and use t h e  d a t a .  They f e l t  

t h a t  two o r  t h r e e  weeks' s tudy of t h e  maps might be needed t o  exhaus t ive ly  

determine t h e i r  p o t e n t i a l .  It was suggested t h a t  a t r a v e l i n g  d i s p l a y  of 

NASA maps, kept  one t o  two weeks i n  each l o c a t i o n  would be h e l p f u l .  With 

t h i s  type of s h a r i n g ,  agencies  i2lll.d determine t h e  va lue  of t h e  d a t a  f o r  

t h e i r  purposes. They would then kncw how o f t e n  they would want t o  purchase 

the  da ta .  

The Geology Department would be i n t e r e s t e d  i n  d a t a  showing chalk  

formation,  l i n e a t i o n s  i n  t h e  e a r t h ' s  s u r f a c e ,  e t c .  For Geography, land 



use  d a t a ,  g iv ing a f u r t h e r  breakdown of  a g r i c u l t u r a l  u s e s ,  e.g.,  d a t a  

d i s t i n g u i s h i n g  exact  crops ,  would be valuable.  

C.  Summary Evaluat ion of D & E Analysis  

The types  of maps c u r r e n t l y  used by t h e  va r ious  agencies  included 

e x i s t i n g  and proposed land-use maps, s p e c i a l  informat ion maps, site- 

l o c a t i o n  maps, topographic d e t a i l  maps, maps showing dra inage f e a t u r e s ,  

water  q u a l i t y  d a t a ,  s o + l  cond i t ions ,  and c a p a b i l i t i e s  maps, e t c .  For 

s p e c i a l  informat ion maps and o t h e r  maps r e q u i r i n g  g r e a t  d e t a i l ,  ground 

observat ion,  a c t u a l  count i s  t h e  method most o f t e n  used f o r  ob ta in iug  

mapping information.  Aer ia l  phbz~graphy  seemed t o  be t h e  most f r e q u e n t l y  

used method of ob ta in ing  a f a i r l y  d e t a i l e d  bu t  broader vfew of an a rea .  

Frequently mentioned sources  f o r  mapping d a t a  were t h e  U.S. Geological  

Survey, S o i l  Conservation Serv ice ,  M i s s i s s i p p i  Highway Department and 

lJ.S. Departmeiit of Agr icu l tu re .  Less f r e q u e n t l y  mentioned a s  a source  

was the  U .  S. Bureau of t h e  Census. Many of the  agencies  developed a 

por t ion  of t h e i r  own mapping informat ion and used tS:<t i n  combination wi th  

information from another source  o r  sources .  Up3ating of maps depends on 

use.  Ci ty  and reg iona l  p lanners  update s p e c i a l  informat ion maps as much 

a s  weekly o r  monthly. Most updating i s  done on an annual cr  two-to-five 

year  cyc le  b a s i s .  A number of agencies  had o r  were purciiaslng NASA 

a e r i a l  photography maps on a one-time investment b a s i s .  

I n  g e n e r a l ,  most agency r e p r e s e n t a t i v e s  a r e  i n t e r e s t e d  i n  making 

use of ERTS-1 da ta .  The major i ty  who were interviewed saw use  of ERTS-1 

d a t a  as  a supplement t o  c u r r e n t  mapping d a t a ;  none saw i t  as a replace-  

ment. Many f e l t  ERTS-1 d a t a  provides  t h e  broad pe r spec t ive  of informat ion 
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needed o r ,  a t  l e a s t ,  would be a valuable  and complementary source  of 

information.  The agencies whose primary i n t e r e s t  i s  i n  urban planning 

cannot ge t  the  information needed from ERTS-1 da ta .  Only i n  terms of 

very general  growth and change informat ion,  such a s ,  ~ e r ' : ~ p s  t h e  d i r e c t i o a  

of change, would ERTS-1 d a t a  be of any use.  

Cther than f o r  a broad general  view of an a r e a ,  most f e l t  

1:250,000 s c a l e  maps do not  provide t h e  d e t a i l  needed. For s p e c i f i c  

planning purposes, even at t h e  reg iona l  l e v e l ,  more d e t a i l  i s  necessary.  

For example, d a t a  on t h e  water q u a l i t y  of a d i s t r i c t  o r  region would 

requ i re  much more d e t a i l  t h a t  t h e  1:250,00G maps provide. I n  terms of 

c l a s s i f i c a t i o n ,  agency r e p r e s e n t a t i v e s  o f t e n  mentioned a much more 

d e t a i l e d  c l a s s i f i c a t i o n  of a p a r t i c u l a r  type of land use  a s  bzing d e s i r a b l e .  

For example, a g r e a t e r  break-dam of a g r i c u l t u r a l  land uses ,  urban land 

uses ,  marsh l ands ,  e t c . ,  would b e t t e r  s e r v e  t h e  s p e c i f i c  needs of v a r i o u s  

agencies.  Along the  same l i n e ,  o the r  r e p r e s e n t a t i v e s  mentioned s e p a r a t i n g  

out c l a s s i f i c a t i o n s  and concentra t ing on only one o r  a few i n  a map. 

Freqcency of perceived use va r ied .  Only t h e  geo!.ogists a t  

Miss i s s ipp i  S t a t e  Univers i ty  f e l t  t h e  d a t a  would be  u s e f u l  on nore  than 

a seasonal  bas i s .  Their  i n t e r e s t  i n  more f requent  use  w a s  i n  mavters of 

p o l l u t i o n  con t ro l .  Some few agency r e p r e ~ e r ~ t a t i v e s  f e l t  ERTS-1 dsi-a 

would be of va lue  i n  showing seasonal  d i f f e r e n c z s .  The major i ty  of 

represen ta t ives  expressed i n t e r e s t  i n  ob ta in ing  ERTS d a t a  on an annual 

b a s i s .  Prlmary i n t e r e s t  was i n  comparing year-to-year changes. For 

agencies whose mapping updating i s  l e s s  f requen t ,  r e p r e s e n t a t i v e s  f e l t  

ERTS-1 da ta  would be valuable  on a three- to-f ive  year  i n t e r v a l  b a s i s .  The 

time l a g  of s i x  months i n  obta ining d a t a  was s a t i s f a c t o r y  t o  most agency 

represen ta t ives .  Ic f a c t ,  ERTS-1 4a ta  would be ob ta inab le  i n  l e s s  time 

than from most o t h e r  sources .  



Desired land use  d a t a  v a r i e d  acccrding t o  s p e c i f i c  func t ions  of 

agencies .  Suggested needs of land use  in f  onnat ion included d e t a i l e d  

a g r i c u l t u r a l  use  d a t a ,  water  q u a l i t y  d a t a ,  d ra inage  f e a t u r e  d a t a ,  topo- 

graphic  d e t a i l  maps, q u a l i t y  c o n t r o l  of resources  d a t a ,  s o i l  conservat ion,  

p o l l u t i o n  c o n t r o l  d a t a ,  s i t e - l o c a t i o n ,  and i n d ~ s t r i a l ,  commercial, 

r e s i d e n t i a l ,  r e c r e a t i o n a l ,  and urban growth and change d a t a ,  i n  genera l .  

D.  Land Use Center In terviews 

This s e c t i o n  of t h e  r e p o r t  prepared by t h e  M i s s i s s i p p i  Cooperative 

Extension Serv ice  Land Use Center i s  a f e a s i b i l l t y  scudy af EETS-! Data 

a s  app l i ed  t o  va r ious  land uses  by d i f f e r e n t  agencies .  

During t h e  course  of t h e  s tudy ,  73 people were in terviewed i n  

a l l  p a r t s  of M i s s i s s i p p i ,  r ep resen t ing  11 major agencies.  Four agencies  

have not  re turned ques t ionna i res .  Severa l  held  t h e  ques t ionna i re  t o  t h i n k  

about ihe  answers be fo re  r e t u r n i n g  t h e  forms. 

Six  ques t ions  were asked p e r t a i n i n g  t o  ERTS-1 f e a s i b i l i t y  a s  a 

planning t o o l .  These ques t ions  were presented a f t e r  t h e  in te rv iewee  had 

looked a t  t h e  computer der ived land use  c l a s s i f i c a t i o n  of ERTS-1 d a t a  

acquired i n  August 1 9 7 2  and January 1 6 ,  1973. 

The ques t ions  were: 

1. Can you use  d a t a  a t  t h e  1:250,000 s c a l e ?  

2. Is t h e  ERTS d a t a  a c c u r a t e  enough f o r  your use?  

3.  How o f t e n  would you use  ERTS-1 d a t a ?  

4 .  Do you need comparison ERTS data?  
a. Monthly? 
b. Seasonally? 
c. Annually? 
d. Decade? 



5. What cype of la .  use  d a t a  do you need? 

6. What type of uses  do you s e e  f o r  ERTS d a t a ?  

Deta i led  Interviews 

1. S o i l  Conservation 

Two people were interviewed at  t h e  S o i l  Conservation O f f i c e  

i n  Jackson,  Miss i s s ipp i .  It  w a s  t h e i r  opinion t h a t  ERTS-1: 

(a) Can be  used a t  t h e  1:250,000 s c a l e  f o r  l i m i t e d  purposes and a s  
a check and guide f o r  f i e l d  s o i l  surveys.  

(b) 1:250,009 s c a l e  can be used f o r  genera l  use but  is t ~ o  smal l  
f o r  f i e l d  a p p l i c a t i o n .  

(c)  Can be  used one t ime each y e a r  and two t o  f i v e  yea r  i n t e r v a l s .  

(d) Comparison d a t a  would be  needed annually.  

(e) Land use  d a t a  needed c o n s i s t s  of v e g e t a t i v e  cover as r e l a t e d  
t o  s o i l  surveys and broad planning s t a tewide .  

( f )  Type of uses  seen i n  SCS was f o r  broad planning and program 
development f o r  ccunty and multi-county use.  

2 .  U. S. Fgres t  Se rv ice  

Four people were i ~ t e r v i e w e d  a t  t h e  U. S. Fores t  Se rv ice  i n  

Jackson,  Miss i s s ipp i .  It was t h e i r  opinion t h a t  ERTS-1 da ta :  

Can be used a t  t h e  1:250,000 s c a l e .  

ERTS d a t a  i s  accura te  enough f o r  would l i k e  4" = 1 mi le  s c a l e .  

Can be used da i ly  and yea r ly  f o r  management 

Conparison d a t a  would be needed seasona l ly  and annually.  

Land use  d a t a  needed c o n s i s t s  of v e g e t a t i o n  types ,  c r a n s p o r t a t i o n  
systems,  water  elements,  l and  u s e  changes, popu la t ion  c e n t e r s ,  
f o r e s t  types  (p ine  and hardwood), g r a s s  a r e a s  (Savannahs) and 
wet grass land.  

Types of use  seen i n  USFS were v i s u a l  r e source  management, f o r e e t  
type  mapping, decision-making i n  r e l a t i o n  t o  t imber  management 
a c t i v i t i e s ,  mapping of t imber s t and  d e n s i t y  (number of t r e e s  p e r  
a c r e ) ,  mapping of t imber s t a n d s  by age,  c l a s s  grouping,  geo log ica l  



surveys ,  h y d r o l o g i c d  surveys ,  water p o l l u t i o n  s t u d i e s ,  storm 
a r e a  damage, e ros ion  i n v e n t o r i e s ,  w i l d l i f e  h a b i t a t  and d i s t r i -  
bu t ion  of var ious  h a b i t a t ,  percent  of f o r e s t  c l e a r  c u t  
annual ly ,  d i f f e r e n c e  between p ine  s p e c i e s ,  and d i f f e r e n c e  
between hardwood spec ies .  

3. Miss i s s ipp i  Marine Resource Council 

One person from t h e  Council loca ted  a t  Lon? Beach, M i s s i s s i p p i  

repor ted t h a t  ERTS-1 data :  

(a) May r,ot b e  s u i t a b l e  f o r  use  a t  1:250,000 s c a l e .  

(b) Can be used i n  broad a s p e c t s  only. 

(c) Can be used seasona l ly .  

Cd) Comparison d a t a  would be needed seasonal ly .  

(e) Land use  d a t a  neerlp.d c o n s i s t s  of more d e t a i l  on wet lands ,  such a s  
done on marsh mcs tu i t  ,es Evaluate wetland (Coasta l )  1" = 500 ' . 

( f )  Type of use seen i n  MMRC is  s o i l  accumulation inventory 
underwater from thermal scanner.  

4 .  Land Use Center 

One person from t h e  M i s s i s s i p p i  Cooperative Extension Land Use 

Center s t a t e d  t h a t  ERTS da ta :  

(a)  Can be used a t  1: 250,000 s c a l e .  

(b) Can be used for genera l  use  but  s t a tewide  composites and 35 mm 
s l i d e s  a r e  needed. 

( c j  Can be used q u a r t e r l y .  

(2) Comparison d a t a  would be needed seasona l ly ,  annual ly  end decade 

(e) Type of land use d a t a  needed is s ta tewide  composites showing 
land use: water ,  crops ,  p a s t u r e ,  f o r e s t ,  s p e c i a l  crops ,  anti 
urban. 

( f )  Type of use se9n i n  LUC is land use  changes. 

5. County Agents 

Of 64 county agen t s  interviewed with  t h e  M i s s i s s i p p i  Cocptra t ive  

Extension Service  i n  64 count ies :  



(a) 76% can use  ERTS d a t a ,  19% cannot u s e  i t ,  and 5% were undecided. 

(b) ERTS d a t a  was a c c u r a t e  enough f o r  71% of t h e  county agen t s  whi le  
20% were undecided. 

(c)  The l a r g e s t  a r e a  of use was r e g u l a r  use  on a d a i l y  t o  monthly 
b a s i s  but  almost 75% of the  use  of t h e  d a t a  would occur on a 
year ly  b a s i s .  

(d) Comparison d a t a  would be needed seasona l ly  and monthly on 
s e l e c t e d  crops dur ing t h e  growing season. 

(e) The type of land use  d a t a  most needed was e i t h e r  crop r e l a t e d  
of s o i l  r e l a t e d .  34% -- s o i l  r e l a t e d ;  44;: - crop r e l a t e d ;  
14% -- land planning; and 8% -- don ' t  know. 

( f )  The types  cf use  seen f o r  ERTS d a t a  were a g r i c u l t u r a l  d a t a  (70% 
of t h e  answers) and land use  a n a l y s i s  (22% of t h e  answers). 

6. Golden Tr iang le  PDD 

One pla-mer f r o m  t h e  Golden Tr iangle  Planning and Development 

D i s t r i c t  i n  Oktibbeha County repor ted t h a t  ERTS : 

Data can be used a t  1:250,000 s c a l e .  

Data i s  a c c u r a t e  i n  some cases ,  e s p e c i a l l y  when uszd f o r  
monitoring changes i n  land use  on a r e g i o n a l  l e v e l .  

Can be used annually.  

Comparison d a t a  would be needed annually.  

Type of land use  d a t a  needed is  land use  c l a s s i f i c a t i o n  break- 
down t o  2 d i g i t  l e v e l .  

Data appears t o  be a va luab le  planning t o o l  on t h e  county, 
r eg iona l ,  and s t a t e  l e ~ e l .  May be used f o r  inventory and 
a n a l y s i s  of e x i s t i n g  land use  and f o r  recording and eva lua t ing  
land use changes. 

Evaluation of Land Use C l a s s i f i c a t i o n  

The r e s u l t s  of t h e  7 co lo r  c l a s s i f i c a t i o n  p r i n t o u t  from t h e  com- 

p u t e r  derived land use a r e  very promising when compared t o  t h e  l abor ious  

manual method i n  use  from conventional a e r i a l  photographs and windshield 

surveys.  The new technique w i l l  undoubtedly advance knowledge and reduce 

human labor .  



The purpose of t h i s  p a r t  of t h e  e v a l u a t i o n  is  t o  po in t  ou t  ways 

t h i s  technique can be  improved. 

A.  August 6 ,  1972 Data 

1. Fores t :  Appears t o  be one of t h e  most v a l u a b l e  uses  of t h e  d a t a  

c o l l e c t e d .  Over 50% of M i s s i s s i p p i  i s  i n  f o r e s t  and l a r g e  a r e a  

mapping of tlmbered a r e a s  is  p rac t l . ca l ly  nonexis tent .  The 

p r i n c i p a l  problem w i l l  b e  i n  recording new p l a n t a t i o n s  of t imber.  

The age and s i z e  t h a t  t imber must a t t a i n  t o  be recorded a s  f o r e s t  

on ERTS should b e  determined. 

2. Grass: To our  kqowledge, g rass lands  have never been mapped i n  

the  s t a t e  of Miss i s s ipp i .  ERTS o f f e r s  an  opportunit ;  t o  record 

a use  which accounted f o r  one-tLi-d of 550 m i l l i o n  dcl - lam of 

t h e  a g r i c u l t u r a l  income i n  M i s s i s s l p p i  i n  1972. LivestocL a r e  

dependent on g rass lands  and permanent p a s t u r e  i s  t h e  most 

important  grass land.  

A s ta tewide  map showing only  g rass land  would be  extremely 

ixiiportant t o  H i s s i s s i p p i  l i v e s t o c k  producers.  

3.  Minimum Size  Map Uni ts :  Some s t a t i s t i c a l .  sampling of e r r o r  due t o  

an i n a b i l i t y  t o  c o r r e c t l y  c l a s s i f y  small amounts of acreage ( l e s s  

tha,! 260' by 184 ' )  might prove u s e f u l  f o r  g r e a t e r  e s t ima t ing  

accurac  jr . 
B. January 16,  1973 Data 

1. Much i n t e r e s t  was expressed by t h e  in te rv iewees  a s  they looked a t  

t h e  d a t a  enlarged r o  1" = 1.06 mi les  f o r  T17S - T16W and T7S - 
R15W shown i n  t h e  second d a t a  package received June 14 ,  1973. 



2 .  Concrete-Asphalt i o m p l u :  A n e t  lnc rease  of 1.6% occurred i n  

t h i s  c l a s s i f i c a t i o n  wi th in  t h e  f i v e  month t e s t  per iod.  Probably,  

deciduous t r e e s  allowed sand bars  t o  show through which accounted 

f o r  t h i s  increase .  

E. Summary of Land Use Center In terviews 

We a r e  a b l e  t o  s t a t e  a t  t h i s  p o i n t  t h a t  agencies respons ib le  f o r  

Land Use Planning i n  Miss i s s ipp i  a r e  i n t e r e s t e d  i n  acd d e s i r e  t o  purchase 

d a t a  products such as  those  w e  a r e  demonstrating. However, i t  is  not 

poss ib le  a t  t h i s  time t o  es t imate  what cos t  l e v e l  those  agencies can 

a f f o r d  nor what time schedule they would r e q u i r e  f o r  such d a t a .  Questi-ns 

t o  be answered a r e :  how o f t e n  do they need t h i s  d a t a ,  what time per iod 

is  allowable a f t e r  a c q u i s i t i o n  by system b e f o r e  t h e  d a t a  becomes obso le te ,  

what i s  t h e  c o s t  f a c t o r  worth on a s i n g l e  usage and repeated usage b a s i s ?  

These quest ions  should be answered f i r s t  by NASA i n  approxima-? f i g u r e s .  

Our experience l eads  us  t o  b e l i e v e  t h a t  t h e  u s e r  w i l l  f i n d  a way t o  pur- 

chase i t  i f  he knows how much and when t o  go f o r  t h e  da ta .  

The following po in t s  do seem ev iden t  a t  t h i s  time: 

1. The d i f f e r e n c e  i n  the  d a t a  base  of t h e  ERTS-1 system 
versus  t h e  d a t a  base  f o r  t h e  conventional system i s  
such t h a t  i t  i s  d i f f i c u l t  t o  compare t h e  computer 
generated maps of ERTS-1 t o  t h e  Land Use C l a s s i f i c a t i o n  
maps done by conventional methods. The b igges t  f a c t o r  
is t h e  d i f f e r e n c e  i n  t h e  c l a s s i f i c a t i o n  ca tegor ies .  

ERTS-1 computer generated maps do have t h e  advantage of 
not  t i r i n g  o r  overlooking an a r e a  when making t h e  maps. 
A good example of t h i s  is t h e  Broadwater P i e r  Complex on 
t h e  B i l o x i ,  MS coas t .  The Land Use C l a s s i f i c a t i o n  maps 
made by conventional methods t y  a p rofess iona l  consu l t ing  
company everlooked t h i s  a r e a  and it was l e f t  off  t h e  
map. This a r e a ,  however, is s t r i k i n g l y  shown on t h e  
ERTS-1 computer generated map. Thu3 i t  seems ERTS-1 d a t a  
products w i l l  be thorough. 



3 .  Another po in t  i n  favor  of t h e  ERTS-1 d a t a  i~ t h e  
c l a s s i f i c a t i o n  of undeveloped land,  u s u a l l y  shown as 
a s i n g l e  c l a s s i f i c a t i o n  by convent ienal  methods, i n t o  
i t  n a t u r a l  f e a t u r e s  such a s  f o r e s t e a d ,  marsh, d ry ,  
c u l t i v a t e d ,  e t c .  

4 .  However, a po in t  of content ion i s  the  n a t u r e  of t h e  
supervised c l a s s i f i c a t i o n s  scheme which t r e a t s  each 
c e l l  without a n  " i n t e r p r s t i v e  memoryt' of t h e  a r e a  
surrounding i t .  t h a t  i s ,  t h e  human c l a s s i f i c a t i o n  will- 
tend t o  group l i k e  a reas  toge ther  while t h e  ERTS-1 
c l a s s i f i c a t i o n  w i l l  name each c e l l  i f  poss ib le .  

Ant ic ipated r e s u l t s  of t h i s  i n v e s t i g a t i o n  a r e  t h e  ERTS-1 d a t a  

w i l l  provide a valuable  supplement * J  c u r r e n t l y  a v a i l a b l e  d a t a  and w i l l  

supply d a t a  t h a t  i s  v i t a l  t o  an automatic a n a l y s i s  system designed t o  

monitor uses  of .'and resources  i n  a r a p i d l y  changing r u r a l  t o  urban/ 

i n d u s t r i a l  environment. Through t h e  use  of ERTS d a t a ,  an up-to-date 

source of land use  information w i l l  be a b a i l a b l e .  

An automatic land use  c l a s s i f i c a t i o n  should enable  s t a n d a r i z a t i o n  

of d a t a  and provide a t imely and accura te  inventory of reg iona l  and 

n a t i o n a l  resources.  Agencies, who i n  t h e  p a s t  hzve worked independently 

and without c o x d i n a t i o n ,  w i l l  have a source  of d a t a  g iving a much broader  

perspect ive .  

Since t h e  d a t a  i s  i n i t i a l l y  contained on magnetic t apes ,  t h e  

sys temat ic  s t o r i n g  of l a r g e  q u a n t i t i e s  of d a t a ,  which can be r e c a l l e d  i n  

a v a r i e t y  of forms, p o t e n t i a l l y  w i l l  have g r e a t  value .  The d i g i t i z e d  

information process ,  e l imina t ing  photoanalys is  and au tomat ica l ly  c l a s s i -  

fying any a r e a ,  is  an  advantage over t h e  more time-consuming and poss ib ly  

l e s s  accura te  process of human i n t e r p r e t a t i o n .  



I V .  Comparison of Selected Land Use Information Ext rac t ion  Procedures 

A t  t h e  present  t ime,  much land use information is  presented i n  t h e  

form of s t a t i s t i c a l  t a b u l a t i o n s  derived from ground surveys.  However, 

ground survey procedures a r e  n o t  e a s i l y  judged o r  compared wi th  procedures 

based on remote sensing because t h e  s t a t i s t i c s  generated by ground surveys  

a r e  usua l ly  not  referenced t o  geographic u r d t s  smal ler  than a county. In 

a d d i t i o n ,  most ground surveys a r e  based on sampling procedures and some - 
a r e  no t  implemented t o  produce information each y e a r ,  Consequently, t h e  

comparisons i n  t h i s  s e c t i o n  w i l l  be  l i m i t e d  t o  procedures based on remote 

sensing.  

Table IV-1  shows a cmpar i son  of t h r e e  d i f f e r e n t  procedures t h a t  

have been u t i l i z e d  t o  produce land use maps and s t a t i s t i c s  f o r  t h e  

Miss i s s ipp i  Gulf Coast coun t ies .  The t h r e e  procedures were: 

The use  of l a rge-sca le  black and white a i r c r a f t  acquired 

a e r i a l  photography and conventional image i n t e r p r e t a t i o n  

techniques.  

The use  of smal l -scale  c o l x  i n f r a r e d  a i r c r a f t  acquired 

a e r i a l  photography and conventional image i n t e r p r e t a t i o n  

techniques.  

The use of d i g i t a l  d a t a  acquired by ERTS-1 and computer 

implemented techniques.  

The f i r s t  procedure i n  which b lack  and whi te  a e r i a l  photography was 

t h e  source  of t h e  b a s i c  d a t a  was appl ied by t h e  Gulf Regional Planning 

Commission t o  produce maps of four  c o a s t a l  coun t ies  which t e g e t h e r  encompass 

a land a r e a  of approximatel j  2650 square miles .  rhese maps were f i l t b h e d  



TABLE TV-1 

Comparison of Three Selected Information 

E x t r a c t i o n  Procedures 

Photo I n t e r p .  Photo I n t e r p .  Computer 
Black and White Color I n f r a r e d  Implemented 

1:24,000 1:120,000 ERTS D i g i t a l  

Cost of Ba3ic Data 
Per Square Mile 

Cost of Information 
E x t r a c t i o n  Per  Square 
Mile 

rlanhour E f f o r t  

T h e f  rame 

Accuracy 

6200 

12  months 

3300 

6 months 1 month 

--Comercia1 c o n t r a c t .  ' --$8 p e r  frame purchased a t  EROS Data Center.  
--$160 per  s e t  of 4 t apes  purchased a t  EROS Data Center and p ro ra ted  

over 2650 square  mi les  ( s e e  t e x t ) .  
--Same a s  above, but  p ro ra ted  over  13260 square  mi les .  
--Prorated over  2650 square  mi les  (sze  t e x t ) .  
--Prorated over 15260 square  mi les  ( s e e  t e x t ) .  
--Prorated over  66,300 square  mi les  ( see  t e x t ) .  
--Same a s  ( 7 )  bu t  wi th  reduc t ion  i n  computer time f o r  c l a s s i f i c a t i o n  

incorporated.  
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j u s t  p r i o r  t o  t h e  time t h a t  Hurricane Camille h i t  t h e  M i s s i s s i p p i  Gulf 

Coast ,  the  r e s u l t  of which was t h a t  t h e r e  was a need t o  update  t h e  maps 

even be fore  they had been u t i l i z e d  t o  any s i g n i f i c a n t  degree.  

The second procedure u t i l i z e d  smal l -scale  (1:20,000) c o l o r  i n f r a r e d  

a e r i a l  photography t o  produce 1:24,000 sca led  l and  use  maps f o r  t h e  same 

f o u r  coun t i es  covered p r i o r  t o  Hurricane Camille. 

The p r i n c i p l e  d i f f e r e n c e  between t h e  two procedures based on the  

use of a e r i a l  photography was t h a t  t h e  use of smal l -scale  c o l o r  i n f r a r e d  

photography permitted a cons ide rab le  c o s t  savings  i n  land u s e  maphing 

mainly because of t h e  reduced number of frames necessary  t o  cover the  

a rea .  These c o s t  sav ings  a r e  i l l u s t r a t e d  by comparing c o s t  f i g u r e s  i n  

columns one and two of Table I V - 1  which were der ived from c o s t  f i g u r e s  

contained i n  an e x i s t i n g  r e p o r t  ( see  re fe rence  No. 4) .  

The t h i r d  procedure was implemented by t h e  NASA Ear th  Resources 

Laboratory u t i l i z i n g  ERTS d i g i t a l  d a t a  and computer implemented techniques  

t o  genera te  a land use  map ( see  Figure  111-1) and s t a t i s t i c a l  d a t a  t o  be  

used a s  m a t e r i a l  f o r  t h i s  i n v e s t i g a t i o n .  As i l l u s t r a t e d  by c o s t  f i g u r e s  

i n  column t h r e e  of Table I V - 1 ,  t h e  use  of ERTS d i g i t a l  d a t a  and a computer 

implemented technique o f f e r s  the  g r e a t e s t  p o t e n t i a l  f o r  c o s t  shaving i n  

land use c l a s s i f i c a t i o n .  

It should b e  emphasized t h a t  t h e  c o s t  f i g u r e s  i n  column thret .  f o r  

t h e  land use  c l a s s i f i c a t i o n  produced wi th  ERTS d i g i t a l  d a t a  f o r  t h i s  

i n v e s t i g a t i o n  a r e  pre l iminary  i n  na tu re .  Inasmuch as computer implemented 

techniques were developmental a t  the  time t h a t  t h e  land use  c l a s s i f i c a t i o n  

was produced f o r  t h i s  i n v e s t i g a t i o n ,  many c o s t  elements were d i f f i c u l t  t o  

c a l c u l a t e  accura te ly .  



The computer compatible tapes  conta ining t h e  ERTS d i g i t a l  d a t a  

can only be purchased (EROS Data Center,  Sioux F a l l s ,  S. Dak.) as a s e t  

of four  t apes  which encompnss an  a r e a  of 13260 square miles  (100 by 100 

n a u t i c a l  mi les ) .  However, t h e  f o u r  county a r e a  r e f e r r e d  t o  e a r l i e r  

encompasses only 2650 square  mi les  of t h e  13260 square  miles  covered by 

the  s e t  of four  t apes  which c o s t  $160. Consequently, i h e  u n i t  a r e a  c o s t  

of t h e  b a s i c  d a t a  contained on t h e  s e t  of f o u r  t apes  would be $0.06 per 

square  mi le  % f  prorated over 2650 square miles, b u t  only $0.012 per  

square mi le  i f  prorated over t h e  13260 square  mi les  encompassed by t h e  

tapes .  

A s i m i l a r  s i t u a t i o n  a r i s e s  when d a t a  process ing c o a t s  a r e  calcu- 

l a t e d ,  The t o t a l  c a s t  3f $5400., including 3.3 CPU of c o m p t e r  t ime, 

would c a l c u l a t e  t o  be $2.04 per  square  mi le  i f  prorated over t h e  2650 

square miles  t h a t  were t h e  focus  of t h i s  comparison, wherease t h e  calcu- 

l a t i o n  would r e s u l t  t o  $0.41 p e r  square  mi le  i f  prorated over t h e  13260 

square  miles  f o r  which a c l a s s i f i c a t i o n  was performed f o r  t h i s  i n v e s t i g a t i o n .  

It should a l s o  be noted t h a t  wi th  the  computer implemented technique used 

f o r  t h i s  i n v e s t i g a t i o n  i t  i s  more practl .ca1 t o  perform t h e  c l a s s i f i c a t i o n  

f o r  a l l  13260 bquare mi les  covered by t h e  s e t  of f o u r  t apes  than i t  f s  

t o  perform a c l a s s i f i c a t i o n  f o r  a por t ion  of each tape.  

A f a r  g r e a t e r  reduct ion i n  c o s t  would be shown i f  a l a r g e r  a r e a  

was t o  be c l a s s i f i e d .  Although more resea rch  i s  needed t o  determine t h e  

degree t h a t  geographic s t e n s i o n  of s i g n a t u r e s  i s  p o s s i b l e ,  i t  is  n o t  

u n r e a l i s t i c  t o  th ink  t h a t  two a d d i t i o n a l  sF:enes (each wi th  a s e t  of f o u r  

t apes )  up a given ERTS t r a c k  and two a d d i t i o n a l  scenes down a t  ERTS t r a c k ,  

which together  wi th  t h e  c e n t e r  scene would encompass twenty tapes  o r  



66,300 square mi les ,  could be processed i n  one c l a s s i f i c a t i o n  run on t h e  

computer. I n  t h i s  case ,  a l l  ground t r u t h i n g  could be carr ied-out  w i t h i n  t h e  

c e n t e r  scene,  a l l  s i g n a t u r e  development would be pzrformed wi th  the  four  

t apes  corresponding t o  t h e  c e n t e r  scene ( a s  was done f o r  t h i s  i n v e a t i g a t i o n ) ,  

b u t  the  c o s t s  would be p ro ra ted  over  t h e  66,300 square  mi lee  covered by the  

twenty tapes .  The main c o s i  t h a t  i s  d i r e c t l y  r e l a t e d  t o  the  a r e a  covered 

is  the  run on the  computer dur ing  which the  a c t u a l  c l a s s i f i c a t i o n  is  

performed. In the case of twenty t a p e s ,  :he computer time (us ing the  

same program a s  used f o r  the  c l a s s i f i c a t i o n  performed by t h i s  i n v e s t i g a t i o n )  

would inc rease  from 3.3  C2U used f o r  four  t apes  i n  t h i s  s tudy t o  13.7 CPU 

f o r  twenty tapes .  Costs would, then,  be p ro ra ted  over  66,300 square  m i l e s ,  

t h e  r e s u l t  of which would be $0.14 p e r  square  mi le .  Furthermore, new 

sof tware  developments t h a t  have occurred s i n c e  the  land use c l a s s i f i c a t i o n  

f o r  t h i s  i n v e s t i g a t i o n  was performed. have reduced the  CPU time f o r  c l a s s i f i -  

c a t i o n  from 2.6 CPU per  scene (4 t apes )  t o  1 . 3  CPU (see  reference  5). 

Consequently, by use of the  more recen t  sof tware ,  7 .2  CPU would be required 

t o  process  twenty tapes .  With the  incorpora t ion  of t h i s  p o s s i b i l i t y ,  the  

u n i t  c o s t  of the  land use  c l a s s i f i c a t i o n  could poss ib ly  be reduced t o  

$0.10 p e r  square  mile when ex tens ive  a r e a s  & r e  t o  be c l a s s i f i e d .  

The above mentioned c o s t s  and those shown i n  Table I V - 1  inc lude 

only the c o s t s  of produ-'ng a land use c l a s s i f i c a t i o n  and p resen t ing  i t  i n  

a map format. However, i t  should be noted t h a t  the  compilat ion of acreage 

s t a t i s t i c s  from a map p r e s e n t  a s i g n i f i c a n t  cos t  item. In  the  case of  the  

romputer implemented technique a s  used t o  produce the land use c l a s s i f i c a -  

t i o n  f o r  t h i s  i n v e s t i g a t i o n ,  acreage s t a t i s t i c s  can be a b s t r a c t e d  by t h e  com- 

p u t e r  from the computer compatible tapes t h a t  a r e  u t i l i z e d  t o  produce the  
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land use map, Furthermorc. these  same t apes  can be u t i l i z e d  i n  a computerized 

system designed to  cornbii~e land use informat ion wi th  o t h e r  informat ion;  

whereas, t o  accomplich t h i s  f o r  land use information conta ined on th? maps 

produced by the two procedures based on the i n t e r p r e t a t i o n  of photography, 

the map informat ion must f i r s t  be d i g i t i z e d .  

Other important  elements t o  consider  i n  the  production of land use  

maps i s  the  timeframe wi th in  which work can be c a r r i e d  o u t ,  and f l e x i b i l i t > .  

i n  u t i l i z i n g  the  information.  Table I V - 1  shows the  man-hour e f f o r t  and the  

timeframe u t i l i z e d  f o r  each of the  t h r e e  procedures used f o r  comparison i n  

t h i s  s tudy.  A s  can be seen,  the  use of ERTS d i g i t a l  d a t a  and the  computer 

implemented technique r e s u l t e d  i n  s i g n i f i c a ? '  reduct ion i n  both e f f o r t  and 

time over  the  o t h e r  two procedures.  O f  course,  shor ten ing  the  t i m e f r a m ~  

would be poss ib le  i n  the  case of the procedures based on photo i n t e r p r e t a t i o n  

by p lac ing  more personnel on the  job;  however, t h i s  is  usua l ly  no t  f e a s i b l e  

from a p r a c t i c a l  viewpoint. Mcst o rgan iza t ions  cannot ca r ry  a l a r g e  s t a f f  

of photo i n t e r p r e t e r s  i f  they a r e  n o t  f u l l y  u t i l i z e d  throughout t h e  y e a r ,  

and a l a rge  temporary work force  c r e a t e s  many admin i s t ra t ive  problems. 

In a d d i t i o n ,  th?  computer implemented technique is  highly  f l e x i b l e .  4s 

noted p rev ious ly ,  the computer implemented technique u t i l i z i n g  ERTS d i g i t a l  

d a t a  i s  more compatible wi th  computerized i n f o m a t i o n  systems. Also, the  

computer implemented technique i s  more f l e x i b l e  than photo i n t e r p r e t a t i o n  

techniques i n  which e x t r a c t e d  informat ion i s  recorded on a map format because 

information d i g i t i z e d  from a iiiap i s  always r e s t i i c t ~ d  by the  s i z e  end shape 

of the  geographic u n i t  f o r  which d i g i t i z a t i o n  i s  performed. 

Furthermore, the computcr implemented technique o f f e r s  more 

f l e x i b i l i t y  f g r  p resen t ing  the  e x t r a c t e d  information i n  map formats. The 



computcr compatible tapes t h a t  conta in  the  c l a s s i ? i c a t i o n  can be  used t o  

produce a generalized map presen ta t ion  (see Fig. 1 i n  t h i s  r e p o r t ) ,  o r  

they can be w e d  t o  produce thematic map presenta t ions .  I n  add i t ron ,  such 

map products can be produced f o r  v a r i e t y  of s c a l e s .  

F ina l ly ,  Table I V - 1  i n d i c a t e s  the  general  c l a ~ s i f i c a t i o n  accuracy 

attai lred Zy i i ~ e  three  procedures compared i n  t h i s  s e c t i o n  expressed a s  a 

percentage of the  study a rea  c l a s s i f i e d  c o r r e c t l y .  As showu, the  accuracy of 

the  computer implemented t ecmiq-E  based on ERTS d i g i t a l  da ta  i s  somewhat 

lower than the two techniques bssed on a e r i a l  photo i n t e r p r e t a t i o n ,  b u t  a l l  

a re  w e l l  wi thin  the  reaim of use by resource planrlels and maxgers .  It should 

a l s o  be noted t h a t  there  i s  ccr;:..Aderable p o t e n t i a l  for improving the  accuracy 

of computer implemented c l a s s i f i c a t i m  by u t i l i z i n g  d a t a  acquired dur ing 

two o r  more seasons (see reference 6 ) .  This tcchnique could a l s o  be 

u t i l i z e d  with a e r i a l  photography from two o r  more s e a w n s ,  but  wi th  more 

d i f f i c u l t y  than when w i n g  d i g i t a l  da ta  on compliter ~ o m p a t i b l e  tapes.  

In summary, the r e s u l t s  of t h e  iq terviews conducted during t h i s  

i n v e s t i p t i o n  i n d i c a t e  t h a t  many use rs  want !nformstion more f requent ly  

* 'vm possible  w i t h  photo i n t e r p r e t a t i o n  techniques,  and t h a t  they would 

welccne any procedures res;Leing i n  cos t  reduction.  The comparison made i n  

t h i s  study i n d i c a t e s  the  use of ERTS d i g i t a l  d a t a  o f f e r s  both  a reduct ion i n  

cos t  and a shor tening of t h e  information e x t r a c t t o n  timeframe. I n  add iLion ,  

i t  o f f e r s  more f l e x i b i l i t y  i n  i ? fc ru~a t ion  handl ing and p resen ta t ions  on 

cap formats. 



V. Conclusions and Recommendations 

The conclusions drawn from the  in te rv iews  and from s tudy of  the  

received d a t a  may be summarized a s  below. While many d i f f e r e n t  r e q u e s t s  

f o r  v a r i a t i o n s  i n  s c a l e  and availability a r e  t o  be expected,  we f e e l  these  

conclusions a r e  f a i r l y  genera l  i n  app l i ca t ion .  

ERTS d a t a  can be  uszd a t  the s c a l e  presented f o r  many appl ica-  

t i o n s .  

ERTS d a t a  was accura te  enough f o r  genera l  use i n  many s i t u a t i o n s .  

In-Office use of d a t a  would range from d a i l y  t o  f i v e  yea r  

interva1.s wi th  bulk  a t  seasona l  monthly use. 

Usage of d a t a  f o r  comparison purposes was g r e a t e s t  s e a s o n a l l y ,  

followed c l o s e l y  by annual ly ,  then decade. Only s e l e c t e 6  county 

agents  had a use f o r  monthly d a t a  dur ing t h e  growing sea::on. 

Here, however, wmld  be a problem with  tbe  a b i l i t y  t s  o b t a i n  

and d i s t r i b u t e  ERTS d a t a  t h a t  r ap id ly .  

ERTS d a t a  most needed w a s  land use and v e g e t a t i v e  cover c o n s i s t -  

i n g  of f o r e s t ,  c rops ,  pas tu re  and wetlands.  Water an3 popula t ion 

c e n t e r s  were a l s o  neecied. 

Typzs of uses f o r  ERTS d a t a  inv i s ioned ,  cons i s t ed  o f  environ- 

mental r e l a t e d  and n a t u r a l  resource  such a s  land use,  geology, 

t imber,  water  , s p o i l  d e p o s i t s ,  e r o s i o n ,  f looding,  and h a b i t a t  

s t u d i e s .  A broad market f o r  s p e c i f i c  i n d i v i d u a l  i tems e x i s t s  

f o r  such th ings  as :  soybeans, wa te r ,  hardwood, c u l t i v a t e d  l a n d ,  

and s o i l  t-ypes. Acreage, pe rcen t  of  s t a t e ,  and a map of 

d i s t r i b u t i c n  f o r  each s p e c i f i c  i tem would be d e s i r a b l e .  

Even wi th  no o t h e r  improvements, i t  i s  f e l t  t h a t  t h e  ERTS land 

use d a t a  ga the r ing  technique w i l l  advance knowledge and reduce 

human labor .  



Other recommendations a re :  

1. That e f f o r t s  be concentra ted  on t h e  p u r i f i c a t i o n  of c l a s s i f i -  

ca t ions  s o  t h a t  t o t a l  land and water  may be repor ted  with ERTS a s  a  s i n g l e  

f i g u r e  equa l l ing  100%. Then added by c l a s s i f i c a t i o n  t o  equal  100%. 

2. That t h e  marsh c l a s s i f i c a t i o n  be changed t o  wetlands and 

recorded i n  such a  way as  ta c l a r i f y  an innundated f o r e s t ,  p a s t u r e  o r  o t h e r  

dual  use a s  we l l  a s  i d e n t i f y  marsh and swamps. 

3. That t h e  u r b a n l i n d u s t r i a l  c l a s s i f i c a t i o n  be s t u d i e d  t o  f i n d  

a way t o  e l imina te  ba r ren  a reas  such a s  sand and g rave l  from t h e  c l a s s i f i -  

c a t i o n  s o  t h a t  new u r b a n l i n d u s t r i a l  growth can be repor ted  d i r e c t l y .  

For example, r epor t ing  and comparing t h e  January d a t a  on an annual b a s i s  might 

i d e n t i f y  t h e  amount of new growth. 

4. E f f o r t s  t o  improve t h e  "other" c l a s s i f i c a t i o n  (up t o  29%) 

over  wa te r  should be s tud ied .  

5. Separa t ion of c u l t i v a t e d  l ands  recorded i n  May should  be 

d iv ided  i n  August i n t o  g r a s s ,  crops and urban development, e tc .and t h e  whole 

t o t a l e d  t o  100% of the  previous c u l t i v a t e d  land. It i s  assumed t h a t  nea 

subd iv i s ions ,  roadway, o r  p i p e l i n e s  under cons t ruc t ion  wi th  raw e a r t h  would 

read a s  c u l t i v a t e d .  

6 .  A ' s ingle  n tp p r i n t o u t  of wa te r  and "other" i s  needed t o  compare 

wi th  known water  bodies and t h e  s t a t i s t i c a l  t a b l e  t o  i d e n t i f y  pe rcen t  of  

e r r o r  f o r  water. 

7. Some s t a t i s t i c a l  sampling of e r r o r  due t o  acreage l e s s  than 

260' x  184' might prove use fu l  f o r  g r e a t e r  e s t ima t ing  accuracy i f  t h i s  is 

possib1.e. 



8. The inc rease  i n  January,  1973, p ine  by 8.8% over  August, 1972, 

f o r e s t  T7S-R15W must be stud!ed and reso lved ,  a s  w e l l  as  the apparent  r i g h t -  

of-way which disappeared i n  t h e  January data .  

9. Research is  needed t o  develop a method of r e p o r t i n g  t o t a l  crop 

inventory.  F r m  ERTS f o r  example such d a t a  a s  hardwood, p ine ,  o r  soybeans. 

10. A winte r  pas tu re  and summer paszure s tudy is needed t o  i d e n t i f y  

g rass  lands  and permanent pas tu re .  

11. Fur the r  seasonal  comparison s t u d i e s  a r e  needed of the  same 

t e s t  a r e a  enlarged t o  one ii:ch equa l s  one mile  a s  s h m  i n  t h e  January 1972 

f l i g h t s .  

12. Produce maps g iv ing  only  one, two o r  t h r e e  types  of  c l a s s i f i -  

ca t ions .  

We f e e l  very o p t i m i s t i c  about the  f u t u r e  of  t h e  ERTS d a t a  ga the r ing  

system and i t s  p o t e n t i a l  f o r  var ious  users .  There is a g r e a t  d e a l  of improve- 

ment t o  be made be fore  a convenient  system w i l l  be a v a i l a b l e  which a t t r a c t s  

a l a r g e  number of use r s  bu t  we f e e l  the  advantages of t h e  system a r e  m n y  

and the  p o t e n t i a l  is t h e r e .  
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