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3, PICTURE-GENERATING FACILITIES 1.2 INPUTTING THE FIGURE DATA
In the present version of AR'l'·3, except for In the previous section, ue have mentioned
the canvas-setting parameters, all systemdrlvlng that a figure ls represented by a sequence of
covrnands, as uoll. as the figure data and the fi.- two—di1rer¤sl0nal non-null vectors, end-I having ln-
Figure 3 sketches the job flow in ART-3. card for each integer. Thus the Figure ls input
drivin; card, and it crmtains 1 negative integer densely on each card wim no aellmtters. The end
Each procedure described in Figure 3 is progrnrned null vector (0,0). We need not punch any ehn-ae.
as a separate subroutine. when a dau card is reau tar ac the end of the sequence uf vecwrs, How-
ln, a required subroutine ls called, and 1 job ever, if the last vector ends at the 80th column
step ls executes. Therefore, the job flow is of a data card, we must add another blank card tc
Formance af the system very easily. The "»9" carq
is a special card that ends the job. In the next Figure A illustrates tha data cards for the
section, we shall explain the picture··generating figure shown in Figure l.
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W Mt Dx s ny , 1 ....... my n5m.;m¤...n, , ( /..//Y < ,e
snly on these lattice pcintst \ ` \ x
\ \ Q I \ x x
in this sense, we can regam the canvas as U \ \ , ‘, \\\
mn; nnnnm im tmcx, mm lattice puma. » I ~
me user can narrow the canvas area capatle or //
sein; picturea ty settxng parameters »11m.x, Mnxtx, -§//
MINLY, and MAXLY to allow some integers such that Lv-r
1 5 Mmm < Mnxtx e Lmlcx, ana 1 5 mm.! < Mnxty
SLATICY. Then, only the lattice pcinta [UA); Asavs: Figure 5 · Jllustzaeiun or figure 1:rms—
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data are erased. That is, not more than unc ngure che patcezns am tzansformed in me norizoma.1
is existmg 1n the computer memory. Accurding tc di¤¤¤'—i<>¤-
not inconvenience the user wo much. ;’ ft Y,]-~ _
3.3 FIGURE 1‘RANsFORMATIDxv { / y *~L<;;.§
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figure is transformed each time. Alrf-3 stores I ¤ \ 2 _`“, }.’/// ‘/r ri
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parameters characterizing I` and 5. respectxvely. A. 1'EXTURE-GENERATING FACILITIES
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me ,aa..ta m .a......,a . ea me a...,..et.... ...5. ’
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sua. ea.......a.t ce,. we a s..;maaam mr...mO¤ =€"¤°e· The rd~?¤ mam can ¤e¤*vm m r¤=·1~
to me mtaraauya deem rmtm, mae mass me B frm ¤’ =¤<¤¤·1¤¤ Video Mme the HM
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interaction wlth his machine. in real-time, a frame ¤f` 256 hues, each Une wntalnin; 5l2 plcture
faced ce a computer. The resolution ef this system, can accept v1de¤ at up to 15 MHZ sampling frequency
of conventional television -- ersuring ne degrada. reading and wrxting processes for the stare are in.
ucr of the picture. The operator is free to pro- dependent. oar] ¤Per¤tE simultaneously and may also
cess the capturen frame in many different ways cy be completely asynchronous. The mini-computer has
ITITELLECT is equally applicable in the field or data from the picture, modify lt and replace it.
synthetic pictures. These may he drawn by the can- me o¤¤ts¤ts of the store may, at any tune, he dna-
aravhica applications, or derived Prem an alterna.
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COMPUTER MAP OVERLAYS
FOR LAND MANAGEMENT
The authors are Robert A. Johnston, Assistant Professor of Enyironrnental Planning,
Dlvrsion of Environmental Studies, Davis, Michael l. Singer, Assistant Professor,
Department of Land, Air and Water Resources, Davis, and Linda l Thorpe,
Senior EDP Analyst, Division of Environmental Studies, Davis
This publication represents an equal effort on the part of the authors
Land managers, land use planners, and other persons One common method of assembling data is to prepare
who need to make decisions about land use are faced a clear plastic map of each variable. On each map the
with the formidable task of integrating a growing and state or level of each variable is assigned a color Then
poorly organi>ed data base Although large amounts pens with translucent rnk are used to color the plastic
ot geographic data are desirable m planning for land by hand Once the maps are produced, the analyst can
use, an analyst can be overwhelmed by the number of superimpose them on one another and then peer
diverse data sets available andthe difficulty in manipu» through the stack, examining combinations ol variables
latmg them The planner must choose the combination of interest This method ts fine tf the problem ls simple
of variables that will help solve whatever planning or and does not require rnedepth or longeterm analysis
mangement problem rs at hand ln general, the number However, the use of plastic overlay maps has two main
of mapped variables that can be used ts limited by the disadvantages a large amount of expensive hand work
ana|yst`s ability to combine these variables efficiently. rs necessary, and the results are semequantitative at
best
Fxamples of large and diverse geographic data bases
are easy to find `lhe United States Census ts a source Numerous computer mapping programs have been
of data for city planners. lt contains, among other developed by universities and state and federal agencies
tnlormation, hundreds of characteristics of popula- to solve, tn a ptacttcal way, the problems ol analycrng
tion and housing, listed by countres, cities, tracts, and geographrc data and to offer planners and managers
block groups Sources of physical resource data, such an alternative to the hand overlay technique Many of
as soil survey reports or geologic maps, also contaln a these computer mapping systems have been reviewed
great many vanables (table 1l by Tomlinson [1972).
EXAMPLES DF sC?a2l;TERT,EV REPORT DATA Several states, including Virginia, Minnesota, and lllrr
V nols, maintain statewide data bases in digital lorm
SOTL ppgpgpngs Tyrrgppprgrarlgyas These systems use computer programs that can put out
Physical Chemical data on a geographic basis Sources of uuormation
T/TETG about these systems include a list of many of the syse
HTWDETOT T COTTUUCTTVTTY CHMDTTTTY tems {lohnston, Thorpe, and Long 1975], a summary of
horizons ` classifications the systems available (Phillips 1974), an exarvnnatron
klnos ol T salinity T suitability lor of resource mforrnatton systems (1 om and Miller 1974),
;°TTLz;”; T TTT TT T T ;;*g;TlTlT Tm and a revteyl. ol those analysis programs used rn Cale
“ S S` ’ E “ ”‘ Y T SETTTTCTQTTTS tomra [Miller lsvsl
Suaggpm T S,mEb,pTyr¤, This publication discusses the advantages of computer
‘ ernaankrnonls mapping techniques, using, as examples, research prop
éllglnoonnu T ects completed by means of a computer mapping system
°'°”°"`“ l available ttrrougtl the liavrsrort at Eavrronrnaarat
E, .t. l, surares at the university at calaarma, pans
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EXAMPLES DF sC?a2l;TERT,EV REPORT DATA Several states, including Virginia, Minnesota, and lllrr
V nols, maintain statewide data bases in digital lorm
SOTL ppgpgpngs Tyrrgppprgrarlgyas These systems use computer programs that can put out
Physical   Chemical   data on a geographic basis Sources of uuormation
   T/TETG about these systems include a list of many of the syse
HTWDETOT T COTTUUCTTVTTY CHMDTTTTY tems {lohnston, Thorpe, and Long 1975], a summary of
horizons ` classifications the systems available (Phillips 1974), an exarvnnatron
klnos ol T salinity T suitability lor of resource mforrnatton systems (1 om and Miller 1974),
;°TTLz;”; T TTT TT T T ;;*g;TlTlT Tm and a revteyl. ol those analysis programs used rn Cale
“ S S` ’ E “ ”‘ Y T SETTTTCTQTTTS tomra [Miller lsvsl
Suaggpm T S,mEb,pTyr¤, This publication discusses the advantages of computer
‘ ernaankrnonls mapping techniques, using, as examples, research prop
éllglnoonnu T ects completed by means of a computer mapping system
°'°”°"`“ l available ttrrougtl the liavrsrort at Eavrronrnaarat
E, .t. l,  surares at the university at calaarma, pans
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LAND USE MAPPING PROGRAMS [LUMP)
rrrrFn¤Wwu=?=!rmkiatwt#3tWit¤ztwetrattwlfréétwtlfééwtwtttemr·w*§ez2BmttfH%ti@=¤a‘t%%%trres;-:;¤k¤4=s%e&Jrrr*¤&r¤wsttt@;222t22éé22*=s’xtea;:cerawww:
llrc- system known as lUMl’, Land Use Mapping A less trmeeconsurnrng procedure rs to use the drgrtrver
l‘ro,;r.rrrrs, was started rrr l971 The system was devele for sernreautomatrc rnput of geographic data Maps,
owed to meet the needs ot researchers rn man drscrr drawings, or aerial photos that re resent an kind o
l Y P Y
plrnec nn the campus and of land use planners rn geographic data may be entered by tracrng the hornoe
northern Calrlornra These two groups rccrurted a fast, genmus areas ot interest on an electronic clrgrtrcrng
rtrlatrvrly inexpensive, hrglrly flexible system for hane device, usually a table Maps are taped to the table,
dlrng and analycrng geograplrrc data the orrgrn tcell 0,0] rs set electronrcally, and the electron-
rc sensor ts gutded over the boundaries of the areas of
ln l¤7t several dozen computerrzecl geographic rnforr interest The data, to ether with therr >< and come
ts Y
nratron systems existed Tlrert. were several reasons for rlrnates. go dtreetly to a computer and trltimately tn a
rrrrtratrrrg a new system magnetic storage device, such as a tape or disc Data
entered rn thrs manner may be at any scale and the
llretarupus computer, a liurroughs l$o700, rs srgnrle choice of grrd srze lor retrreval and output can be
cantly drttetc-nt trom tts mayor counterparts, Srnce determined bythe user However, output maps cannnt
convtrrtecl programs often do not run etfrcrently on represent data with greater accurac than was available
Y
the l5o7OU, rt was decrded that rt was as teastble to on the input maps
dcveltrp a neu system as rt was to convert available
systems A thrrd rnput procedure rs GRID/BASF By using tntere
active terminals on a trmeesharrnr basrs, rt rs ossrble
L P
In the llnrversrtycommunrty, therersa rather unique to enter, directly into a computer, data tlrat can be
sr t nt crscr crbrectrres, rvlrrch were trot fully served by overlaid by a grid This feature makes rt possrhle to
anr etrstnrg system Some of these obreetrves are enter data cell by cell, lrut hrvasses the codrnr of
>,l ts
tapabrlrr to cornlrrne natural and social data at a sheets and the >t»nchrn» ofcards
lnrv tnst and capabrlrty to enter data from a varrety
ttl *“¤ll—‘ Gl{lD/BASE and GRID/MASTER are computer pro-
grams that create lrles that represent a map as a rnatrrrt
r\ new system could rnccrrporate good teatures from O; gmt (pps r,,,|,_,[ry_ _, bnkgronnd Value h omgned
·t ¤tt¤“l*¤¥<>l ¤>~1*l1¤¥.~Y$l=‘¤\$ tu all cells for all varrables entered The user then
addresses a cell by >< and y coordrnates and enters a lrst
* ````````'``'````````````''`' ' `'`` ' ``'` '``''`` of values tor the variables, To srmpltfy the entry of
CApABlr_lTrE$ identrcal data tn -1 row of cells, the user may speqrfy 3
repeat factor for the number af acliaeent cells that have
I I the same values
_ lf td t , h r - tct - t, t
c.aw.,rrr.t~ rrrrmrrarraa sysram mtlatrt aprtaas rar "“‘" " " °"“ ”‘°"““"" "°" "‘“°`“'”"‘“" “"
tor a small number of cells, values for the other grid
modes ot entry, analysts, and output Do not confuse
cells can he generated by the use ot contour mg programs
geographic rntnrrnatron systerrrs wrtlr programs that khdkml m the m‘s°mgL|dkd
srmply malce maps
In the [UMP aybwmr (md mw bu mwmd m (me O, Optical clrstortrorr of aerral photos can be recttfred and
maps can be translated from one prorectrbn to another
several ways ltrgtrre l] Data may he hand coded and
l-or example, polycontc map data can be translated to
lecypunclred on a grrd or polygon basis rnot rllustrated]
_ LllM*‘ grid data, Edrtrne ol input can he done onrlme
For eaclr xey cell rn the grrd, any number of varrables b h I [H b h
may be enrerca Ttre aamtrcr ar vanatstes tteperrats an ’ "*"‘*·“"‘I"$'5d“"““‘*'“""“ °"’ ’"" Y ""“ ’“*$
rhc eamprmr, or ne rmasrem aaa nrc arpaaty or the ‘°“”*“""“·‘ “‘ 5
computer For large data setx, this procedure rs cutnhere i
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In mum mam, .¤ uw nuudq .¤ unlquu .m.lly~¤> or gun thu .¤u.1ly~»~plx.1,u Ilw uvllpe lun pmducud by ~k.nml.ml
gxllplm Tllxm, M »pu.¤.ll ;¤m,;l.nu» .u·u wmlm lu lwullu lmu prmlun or by more apucmluud nypuwmcr pnmum
Im! Ilw .m.¤ly>¤> pl¤.n>¢, l*n;;m4- 5 >lu»w— .1 >y>l¤m wIu·u· |h.n uw luuuu. mnul»ur», ur ahddud ch.u.u|un> The
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buunnnw nlm ¤nm¤lvpund¤;n¤u~ .mu»u;; luIl> were impor. thc wnglu varnable input nup. An example would bv Tx
unl prm|nr1m.1guuI.ulopumap
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A more inreresrmg use of che system is llie pmeluelmn A eemlulmlzun muy shows overlapping areas of given
ul an i¢zn·rwe!:1·e umu This Iype or map is produced values cu variables elmsen by rhe user, In the LLIMI’
when a user defines a new variable as some Iunelion of sysrem, one analysis program ealeulnres the number nr
the inventory variables in the master Iile. For example, occurrences ol all Ihe possible eninliinanions ol the
different levels of seismic safely may Ive defined ns n variable smles chosen {ol- the emnkuruulun rnup llwis
Iunelinu ol geologic, lopogvaplwie, and pnpulauon den- rnlornmlion ereaxly enh.mc¤s lhe abiluy ol the user In
sity variables (See Figure 3 for an illustralmn ol an sor: rlwouglw the large .ur¤oum ol elaln `vv.uI.iI¤Ie in nlm
ineerprelrve Funrlmn ump ol prune agricultural I.1neIs.I master File Il is possible Io prim maps ol ull oi any
MAP DATA CELL SPECIFIC
SOILS MAP DATA
VEGETATION DRAINAGE DIRECTION
LAND USE ’OF CONTOUR LINES
GEOLOGY STREAM DRAINAGE CELL
DIGITIZING LUMP GRID PROGRAM
DATA FILES ON
MAGNETIC TAPE
LUMP MASTER MERGE
MASTER FILE
SINGLE BASE MAP
FIXED VALUE VARIABLES pUNcH
EROSION PROGRAM CARDS
°°"“‘°‘· °"*"°$ enosiou PROGRAM
RESULTS
NET EROSION /CELL
NET EROSION/BASIN,
SUB BASIN, WATERSHED
LUMP OUTPUT EROSION PROGRAM
OPTION
MULTIPLE LINE PRINTER
GRAY SCALE OUTPUT
MAP OUTPUT SUMMARIES
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>nll»~.nr on nhl nnmnlxlnmuum nlmn menu- An n~>n.n¤npl¤ ul gmy mule lmu prmnun nlnnnmnncrs l;v.nlnn.nnnn»u m.np~ .nnu
ln nnnnynlvnlmnnunw m.np nwnllnl be .n muyw nlnnnn nlepnvu [mr almnlul m mnunpnuuve innnnnmn m.¤p¤, uxcupn nlm: nhs
nununnl pnublunusnn I.mnl nun-, mlb .» puma qgrnnnnlxnnwnxl new vamblu cruluud uc mum subiuunvu E».m¤plu
1.mnI /nmn-nl mr nn»n»`nn;nnnuI1n¤m| pnlq¤»,n»~ Sum lngnnnu 4 ul mnnlnngnlmn m.¤p> nu-u nunlpn nl umnnxn h.n4.m1 lligurv
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llw lnnnnlnlw gn-nnn·n.nl nynw nnl nnnnp n» nlm n~:—n•Inlnmn¤»n nnnnp ¤;.¤lu n·ln.nr.mun> l’m¤u><<¤r umu and umn mc¤e.z>¤ willn
lIu» nypn- .¤• lump »» nlmnn-nl nnlmn mu-nnmry .mn| mm, nlw numlwr nl cell, produuzd, Pnmcr umu .mn| um
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text supplied by the user. The lcey shows a block of the Finally, ALGOL, which uses potnters instead of formats,
overprrnted characters lor each level of the fcrnctron or cuts computatron expenses greatly over typical FORs
combrnatton of variable states on the map Beside the THAN mapping programs.
block showing the gray scale are the tower and upper
trmrrs rar runs shown by are mp ara rr arr rrsrrarey WMP was dwsnsd *<= be ·¤sX»>s¤$·v$ my =· M Sm
mum {mum 6) or Chompmhlc awa frequency mum trme, to allows lots of expertmentatron wrth worlctng
tram rr rs sm oss, the ground so asvaar rr, mvr The Use 0* ¤t¤*¤¤r <¤s¤> ¤¤¤»=¤¤ was rsrsctsd
me uhm range is also Shown {See figure S`) because rt was extremely expensive and was not tech—
nrcally surted for the production of maps that combine
The map m [mum 7 I: mmcwhm dmemm from mc a large number of varrables, ln general, computer maps
ara mpc .rr..srarar sasrsc the crm sa rrsrrctrect as Pmdussd ¤*· 5=¤¤¤=·¤ '*·strr¤*s€d P ·‘t·· me are ··¤*
Chmnphwg mmm than Ei [CHS- A thompmh is an aesthetrcatly pleasrng because the rrrtercharacter spaces
, ..t» rrrrarartra.¤ramrr.s¤,,.r¤.rarr. crsmprarc ¤·F*9¤¤·s¤·· ¤*·sl·¤¤5¤~ ¤<>*5·*¤·sl¤*r Md **t=¤bl>¤¤
rarpw rs rcs an cert mrpprrrg rraarse ¤¤¤l·}r V—·¤sS **¤¤· mv to me NM $¤=<·¤·l ¤¤¤*¤
dam MQ not Smmd (QH by can termmals are slower, but procluce relatively high-quality
maps These maps are adequate for most uses and can
nm mmm gmphu lhnmnun am Mslgnud NIM be color enhanced by hand or transferred to traditional
rrmrrs, .».rn»r msrrrrstry or s..rrrmsrresrt,r, rvrsps ear h¤¤ds=¤t¤m’ *¤¤5¤¤*¤·* ·w'¤v— WM ¤¤¤ ttm be
rw ,.a.smw.ea try rsrrrcs srrrrtrrrrg rr.: rrarrmy at vtmd Dm ·vt=·¤~·l ~··t*¤*et we MPS tm ¤t·b'·<
rtrstrrtsurron of output cctts and, rrr the case of cornbrnas l"““"*a"“"‘
tron maps, by correlation rnatrrces Output map scales AH mage display ayamm that wudmh A fuurmlm
‘““y t"' ‘“"""‘“’“‘ty "’"‘°‘t by “""g H ‘l°"""l l°"“"" rmsge on a tetc-vrsrorr monster wrtt be frrnctrorral soars
This allows the uscr to select an input grrd srze that rs
and vvtll be used to produce full-color maps by usrng
rnclepeudent of output scale consrderatrons Another h I h K h
usctul capabrtrty allows the "wrnctowrng" of different
sraltr tancl cull srzel maps roto specrfrr portions of In 1976, Schwarzbart et al evaluated seven computer
largcr maps tshurugreater accuracy rs needed mapprng systems used by varrous Unrted States Forest
Service regrons The systems were classrfred rnto two
lhu chorce of the number of variables to be interpreted hmm] mr¤}y0,,C5,g,,d eyercme Amt tmc tm polygon)
ancl thc number of shades of gray to be printed rs crrttcal systems When compared to polygon systems, rt was
rncluturmrnrng theclarrty and crsefulnuss of the product found that grid systems were relatrvely rrrexpensrve,
ll too many output categories are selected, rt can result but were qurte lrmrted rn therr capabrlrtres
rn a cluttered map that rs drffrcutt tn rnterpret
LUMP exhrbrts the lower cost that rs characteristic ut
''`*`````````` `'`` " '`’` `'``'``'`` grrd systems and possesses capabrtrtrus found laclcrng
LMSQUSSION rn the systems drscussed by Schwarsbart lf desired,
l.Ul\/ll’ can be interfaced with programs to produce
lt rs rnrportarrt to emphasrre that l.UNll’ can use data plotter output However, prrntcr maps can he prepared
tortured through btrunclary rtrgrtrzrng the usual rrrput rn any destruct cell srce and at any scale because data
rnoclu, to produce grrd maps of any desrred ccll strc are usrrally rnput and storud rn polygons Arua calcus
This use of polygon (traced) input to produce rne><pen— introns and strrtrstreal rnanrpulatrons can htr ptrrfotmcd
srvu grtd output rs an rmportarrt feature of LUl\ll'” and scales canbe clrangedrnterrrally In output, polygon
Polygon rrrput rs advantageous because rt allows large corrnts are luasrhlr, trvc-rlays rrru not trrnrted to two,
nrrrrrtrcrs of crude, cheap llarge cultt maps to be usud plottur output rs avarlahlu, and shading can he clone
clurrng the experimentation phase of an analysts and
more accurate, better loolcrrrg tsrnall cull) maps to be Schwar/bart`s study found that the cost ot a ptrtvgon
produced tor display or pubtrcatron systurn exceeded the cost of preparing manual overlays,
regardless of the ncrrnbar ot overlays desired I-lorvcucrr
'lhe abrlrty to produce rnexpensrvu uorlcrng maps when srx to seventeen overlays were nucdecl, grid syss
permits trralsandserror resting of many clrfturunt rnters rcrns became more uflrcrunt rn turrns ot cost than dtd
pretrve, combrnatron, and trvalrratron maps. In this way, manual productron, depending on the detarls ol the
rt rs possrble to develop an understanding or the retas process The LUMP system combines the aclvantagus
tronshrps among geographic data 'l he usu of smzrll of both grrcl and polygon systems at or below thc cost
program modules for each taslc also lceups costs tow oftyprcalgrrcl systems
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SOME USES OF LUMP
Before descrrlung some uses ol LIJMP lor current for speerfre areas Thrs rs rrue rn the Santa Llara Valley,
protects, an rmportant questron needs to be eonsrdered whreh lres near sea level between several mayor tault
Dues the work you are dorng requrre or rustrfy the rrse zones
of a computer system? Only the rndrsrrdual user can
completely answer thrs questron, but several gurdelrnes The Assoeratron of Bay Area Governments used LUMP
are helpful rn malung a decrsron to prepare maps ol the potentral eost ol sersmrc harartls
rn the Santa Clara Valley The rosts ot dcvelopuu; dur
The number of varrables reuurred to complete a speertie ferent areas ol the Valley were esumated trom ground
protect rs the most critical factor rn determmrnp whether cell calculatrons as a functron of type ot land use, level
or not to use a eramputer graphrcs system Only a tew ofpeoloerc hazard, and value ol mrneral resourees, 'I he
varrables are easrly represented hy handedrawn over lay present value ol Iuture dollar tosts was used rn thrr
maps Hower er, a eornputer graphrrs system can corr example ot an etaluatron map Ihraure Sl The map
relate large numbers of varrables for analysrs I·or deprcts the future costs per acre of tleteloprne rnultrr
example, LUMP can "<ee" through dozens of overlard tamrly resrdentral uses
varrahles for the purpose nl evaluatrng data.
Another use of resource data rs Io determme rt usrnt;
Another rmportant eonsrderation rs whether the user land tor urban purposes rs rn conllret wrth atprrculture
antrcrpates zr need for contrnued use ofthe data Often, See frgure I tor an example at a LUMII combrnatron
rf the plannrng effort rs small scale or on a oneetrme map showrnlr urban and nonurhan lanrl uses combrned
hasrs only, eomputer graplucs systems have no advanr wrth three levels of sorl fertrlrry rn Saeramerrtn t`ounIv
rages over handroverlay methods because there rs a Ihe darkest shatle shows where the most lertrle aerrr
large, frxed cost for rnput ot data rnto the eomputer cultural land rs heme used lor nonaerreultural uses
In tact, there ts the malor drszrdvantage of havrnp to
tram people to prepare data for rnput and rn modes uf The map rn Fuarue 1 I;eo;;raphreally drsplays areas that
rnput Howeyer, modern eleetronrcs make computer may be of Iuture concern artrreultural lands that he
data hrghly aeeessrhle on short notrce once rnput has between urban areas. When a plastrc overlay of culrural
been prepared. Maps can he produced rn a matter of leatures rs placed on the map, rt shows that the dark
hours, somethrnt; that rs not possrble when maps are area rn the northwest corner, tvhrch rs the Sacrarnento
prepared hy hand airport, rs connected In downtown Sacramento by a
mayor freeway Thrs corrrdor rs well loeated Ior ruture
A thrrd consrderatron rs the mmplexrty ol the analysrs development lt rs also an area or exeellent rarmland
desrred The number of varrables, need For rI>—use, llus contlret rn potentral uses is graphrcally shown by
speed, analytrcal eomplexrty, and cost are all taetors the romputer map,
that must be consrdered before selectrng any enmputer
system. If etuurnuorrs use of the system rs desrrable or A thrrd example of physreal resource plannrne rs the
rr eomplex maps are requrred, the use ol a computer deternunatrorr ol prune aerrcultural lands lor aerreulr
system rs essentral tural rorune Prrme land rs land that can best be used
for aerreulture but that ean be detrnetl rn a number ul
LUMII rs eurrently used to analyre data for a wrde rvays The use ol drflerent detrnrtrons can result rn tht-
tarrety ol plannrnt; problems These prohlems ean be rnclusron ctr exclusron ol areas ot land from the prrme
grouped rnto two broad careraorres physrtal resuurte ratepory Thus, the rhorce ol delrrutron plays a errtreal
plannmt; and socto—econorurt plannrnt; role rn land use planmnp Computer mrrps protrde a
uselul mechamsm for eomnarrnt; drllerent delrnrtrons
· ······················· · ‘··‘*‘‘·‘*·‘·‘‘‘‘*·‘·‘········ of prrrne land ISee tnaure 3 tor examples ol such maps
In these examples, elass lrmrts are Storre Index ranlresl
PHYSICAL RESOURCE PLANNING
In trgure 3, map I, trrrme aprreultural land has been
ln Calrfornra, sersrnre salety rs a maror consrderatron rn tlefrned as Storre Index tlt) Io IDD Those areas consrds
the desren ot struetures Numerous laetors must be cons ered prrme agrrculttual land are prrnted rn black The
srdered when deternrrnrne potentral loss from an earths other Stone classes are prrnted rn varrous shades of
quake nr when determrnme necessary desrgn elements gray. In frgure 3, map 2, prune land rs detrned as Storre
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SOCIO~ECONOMIC PLANNING on tlgolres 7 and 9 where tran data are handled as
choropleths,
Among other quesololls, planners otoen ask how differ-
enl rolling legulaorons will afleet land values and soil In to study of the level ot neighborhood pedestrlan de»
eroslnll ( onlpllter mapping can help allswel tnos quesr pelldelley ln a porolon ol Saeralrlellto, ohis variable ls
tlen ln tlre \|l<·aslo Valley llvlarin Courloy], a Boesqualee detlned as a Funcolon oo olle pereentage of llousenolds
nllle warelwlretl was dlgltlaed ln three aonllrg paotellls— lvltlroolo atloolnoblles, ohe perrenonge of olle populatlon
the exlsolng rolling alld owo llypothetlcal schemes of too young or too old to drove, and otnel val lalales
erologlc anlllllg l‘aleel boundary, seenle view areas, taken from the housing and populaolon eenstls oapes
blush eoverage, alld land eapablllty tor lullarriaaolon One or more census olaeos are used to approxllnate
maps were dlgltlzed Data on assessed valuaololl, neighborhoods Freeway plannels would ory to avold
dwellings bullo, and l/vllllalnsolr /\et soarus wele also loraolng a l·ouoe olrroolgll nelgllborlloods tnao hale a
entered Throolgh elalaatlon maps based on economic Ingh degree ot dependency on pedesorlan tlavel
models of land value and a lnotlel of soil loss, lnaps
and tables were produeed to estlnrale and display tlle Figure 9 shows one noundal les ol nllnol traffle zones
efferos ot the tllree xonlng paoterlrs ou land values, tax used ln a lnultleeounoy trallspnltatlon study performed
base, road vrew amenity, and sorll erosloll by one Saclamenon Regional Area Planning Commlsslon
ln 1975. There are one or more of these mlnor trafflc
Iile souree of lnllcll soeloreeonolnle lnfornlaolon ls vones lll a eensus traet and ohey have recently been used
olle llnloed Soates Census data stored on magnetic tapes. ln rl llne analyses. Varlous crlme data, reported hy street
This olllormatlon can be fed onto LUMP software and address, ale roded to census tlaet alld minor traffic
tolnputer maps can be used to show the geographor aorles, analywed, and mapped lll an effort to make pollee
dlsollbuolon of the data. Two examples are lllusorated serviees more responslve alld efllelent
FUTURE NEEDS AND DEVELOPMENTS
LUMI" serves a wlde range of researeh needs wlthln increases and doeurnenoaololl proredures lmprote The
the University and [alld lrranagelnent agencies As eolrr system was noo developed oo eonrpeoe wltll pllvate
rent proleets expand or as new ones are sozlrted, LIJMP lndustry sysoems, lvnlen are available on a eonoraet
eapanllltles wlll be added to meet new needs Adding basis to perlornl ltnown producolon robs However,
eapanllltles ls a relatively slnlple and inexpensive pror tlle development ol ILIMP lolll tleperld, oo some degoee.
eedllre because current data flles do not llave oo be ree on the eontlnllous presenoaolon or new prtrlrlenls
built or rerdesigned. Instead, new software ean he
wrlooen to operate on exlstlng or new master tlles This LUMl‘ls ln the puhlle donlalll and plograrlr llstlngs and
will result ln expanded flexlhlllty of exlstlng master nlantlals are avallanle. Io you wlsll more rntorrlnaolnn
tiles, since nelther tney nor exlsolng programs will ber abouo one applleaolons of IUMP or olllel systellls to
eome lnoperatlve due to new demands on olle system planning programs, please eolloaro olle Dlvlslorn oro Lnr
vlronnrenoal Soudles ao the Illllverslty of California,
lhe use of l.UMl‘ ls expeeled oo lnerease as the need Davis
fol eflleoent handling and mapping oo geoglapllle data
REFERENCES
lollnston. R A , Thorpe, L I , and Long. T. H Miller, Wllllam R.
1975, "Land Use Mapping Progranrs" Urtplobllshed 1975. A boorlley of Geograplllelzlly Based Irlforlrlnlloll
reporo Davos: Unlversloy of Callfornla, Dlvlslon of Systems lu Callforlllo Saeranlenoo California State
Envlrnnlnelloal Soudles. Intergovernmental Board on Elecoronlc Data Processr
sexamrrlrrrwrroooootoomeuoool222zzeeeéeééwrlln ;:rrrelwonrlvwwrwasnt:rrsaoootorwwrrawww&&t®wmW~&EllWJwz:m3ML§&Llf?22%$$$%solm¤zrta¤s4
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Dear Friend,
You may be interested in our monthly magazine "Computers and People"
(formerly "Computers and Automation") rr the oldest magazine
in the field of computers and data processinq, published since 1951.
our policy is to publish factual, useful, and understandable information
related to computers, their applications, their impli.<:ation5, and
society, and controversies connected with the computer.
Our authors have included:
Dr. Jerome B, Wiesner, Pkesident, Mass. Inst, of Technology
C. P. Snow, Enqlish statesman, author of "The Two Cultures"
Prof. John Kenneth Galbraith, Harvard University
Ralph Nader, Consumer advocate
Dr. Simon Ramo, Chairman Executive Committee, TRW Inc.
Dr. Carl Saqan, Cornell University
and many more distinguished persons with important views
We would like to offer you 3 Subscription, whereby if you subscribe now and
send payment, we will send you TWO FREE issues -- and we refund your money
within lO days if the magazine is not satisfactory to you.
HOW CAN YOU LOSE?
May we hear from you?
Yours sincerely,
e.¢,,Wt.,r c . <é>,_,/r./Za
EICE;bC Edmund C. Berkeley
Editor, Computers and People
TO: Berkeley Enterprises Inn., 815 Washington St., Newtonville, MA 02160
( ) YES, please send me ( ) 2 FREE sample issues. I enclose:
( ) payment uf $11.50 annual subscription price (U.S.A.), ur
( ) my ¤rgani1ati0n's purchase order, signed
( ) My name and address are attached
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