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1. &

H 2o S04, RgAHR AlxH ( Geographic Information System ,

GIS )& AA ZZe AR &, A 71GA, FEAFA, 272 BE &

ojft

2}

&folst A% dex gew 1 wg =@ ugsiel, wiw 3N9

rir

=&k oA & @4E Hole= Fol7t SHIUE. GISE FA= 3}
: :

o] 4XE zFAsm Ytk "Fe HARAF A EYecid 19884 11
gde] 9y “ZA GIS3e (GIS/LIS ’88)": o2 AALAIEY, o=
Aoy, €A 2 AQGISEs 5 449 HHF t=aAd o TF
oz FPHUh “AAele] 2 (Accessing the World ) ” olghe ol
€ WAlE o sEAryele 4'0@ﬂ1%oﬂ»\1 3,000 g o] FA3I e, 200
qdHe] =0 wEHUTH

PEo AolE 1986 d9 A 13 GISTr=Anye] FA o FAYo] 100
U

qgolglont Al PA FHF Age 500eiwe] o=zl dEe] A
MU 348 ° He Tem 74 2e 4 sided, U HP

dqe= 8d 6¥ AM2dda IEFAATLE FHE I GISYIagd F

ol

o

M3 Age o4e YW zBAy 20049 wdoh GISE Asn 3

o
rlo

= IARRE 7P fESIAIL e ul=9  ESRIAbeA = 10d3RE A
A} A =91 ARC/INFOS°] USER CONFERENCE 2 7]1¥3ln Jxd, 198143
Algdels 1650 FHsdod A103QD Fd 5490 21,8009
gol 2T oA HA oyt & A glol Ax FRI1E, FRIYPA,
& SEECkS A}S‘?J z} EoklA GIS o3l #HE 7HAE AHEe F
= ®43] F7hs Ut :

a¥d GISZE H2 2 d Aolo] olsize] ZPe wE Eoprl 2
L 9% GfE FAAA? SH 2 olfE FIREE 3.
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A AAdoz FE£e Adsel =ASE Fowd Adyn BIEY, =
AATe =%, #7329, =Anse &, Exojge 2" § ge F
AS A HUoh =@, FEARE AYstdd IR i ae HEF BF
Jl#e FEIA g 7o FHAsA HA clEd EAE sZs
71 YsiMEe AT AV|FPE FEsp fpF=Ho|of s, AEI
¥ol FUHAZ FH7F Sy me FHA AsaHEely &
2E P F A HA

gREe Zeyne e F4 43 ($4) Aoz HAHe A
2] 8 ( Geographic Information ) 2 F4=o] it A7 m=d, 7
2 AR 7 2o FAAAAANM 80 %oldel AYARE A ST
g g 71dAY YRFIM 2o, GIsS Fsl FEU JdY AT
7zt ggske Agel Z4E P FFs Atgo=x A Au

rir
¢

2AES d2Y + UL, dFFAY xeHe AL F A
=g, GISE F43 WAs: use Felepolzd 840 we
£7] & HeFHo F4% FRE Holn Yo GISE A A
4%, AT, A3, AL, SAAYS, AAAYY, 27, =23, 3
3, REN 57 pe FuAES BAL o [EPoIN e &
£93 AFEF(Research tool )= #&HZ Utk

P9, ARUYAAN & @, 2 AFFEA A7 Fo gee] sy
Wd 40%Wele] 4Fe 71SsE GISckrz W= Fob} ofd
4 ¢ty wabA, AAA 7 EE SALS ( IBM, DEC, PRIME, HP, SUN, AP—
POLO, APPLES )& AFAWHI&S AAUA FAshAM A GISA oA
A ARAREL FuaHn wdsn vk CIsaZesdo AR 7

2= SEdols BANE 2ZEdols Ave TA J1EHY 29

-4-



d4 $98 HsEn AL osm stk

olgtge XU ZIYAl, A gz FERAPFA FELFHE A &
oA, GISE o] Aldie FHAeried e oA Hdd g 2& F AU

t 9% & Fopl HAUTL
2. GISe| o & A=

2.1 X2|sta HEA2H

sge FaAoln AAAAHA VEE FEL AAKE

Ao A4, 538 Uy, 2=, T A4S UFe fEe= A EF, o
|

_L?‘J

$¢ ST TUAZ, A Azl e

Roz ogAte =9on], AMMzEt Fd¥ we( Spatial context )of

A AAIY 2 AEFFL OgFE AHHE AEYH F5FHoE AYH
< Ay gne #Ad FHEE Folga, ol #AE s&FHo=E HAS

£ A&7} key toolz ALEEHo] o}

W, 31 A29 ( Information System )olgt A4S ©E3HL, AEE
T8 - AF - BAste] JAIEAC] 8T HE=ER qHd}e ddY AAAA
ozl AHog & Uod, RPN HES AEZIXE HFE= end-to
-end systemo|gt[2¥ 1 J.

H, e FUASE FY - B3 /K8 FEE JAEstd AHgH
2 glow

s 94 WA dse Fuols] o



ge ANAYEE FLHo= Fd A - AT - BH EAE A T
¢ st=do] AzEdO] AHAE AHAAY 2FA " 4 F 3
o GISE A& f& %3 (Scale ) -A|2t( Time ) - e ( Format )] ¥

AARE BN FHAII= FEoIT

I_ AlgAe] T AH&A 2§ EHAH |-

A g A84$3 A8 AF g 2 84

(agl1]) FE A2H9 He

A7t AL Yu ATl W@ FRE I3 wRsel Um, AgE
Auzide Mz 7957 dasel dn ¥ & Yok Adse @9
& Agatel BAFEY WHS BIPIE stw, 14EYE YT U
7 27 dEd FA/NA4L Fakd BIAL o] X Fudd =
4 (scale )] AFPuE Az AYTFzN grh} Q@éso} YEA?

Fust Fusk Faspl

2

g=o AMzg FRJF FIsA FEdod A

FF3L2 oFA HERY

Y

QI7}? JINABE H Loz HAZNZAY FA
ZAIZF ZIASE gL A
o] o},

(2
.

gt 1 g} WAE 44T F 9L A

GISE o wdd #% 7l¢ FEcZ] dE oHF BHFg3A He
HA @2 FEel &3, A -84 R 28 Jsc] gUsia HEHe ¥
o w2t ZzFE Zlvel "27] dEd FFH A=xs, HFE $& H
ZA(CAD ), 97 A F9 Al2®F EFdA e AHFEESe] €H.

GIS9t HFEH A=ste &2 FTFHC Joy, B7HA FHAAA & 9]
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2 pAY. $4 TpAR ABoA GISHME 47 ( Topology ),
FH A, HEBTRE 4, 9 249 2¥ 5 EHe 5L A
T Yok =g HAEEH A=l uFRH AT A, 49 Py, X35
< 7lE7leE W, GISolME EXojge 27, 494,229 Z .34
=3

caDOlE FHow FelH: AP -ZH-Egoz AN ( Entity )

=15

AEF, 449 FF OS¢ 3

ftfo
o

E3dsla, AHAe Parent/Childe] #IAE o]83] Object-oriented
data base & T3t} oo wis AAHEY =P FEFHoz g
A AE  flx, A8 Yo] @3 B9 Parent/Childe] A=

Zad 5 Un
2.2 XNE2|FEA|AHCO FHes

A FHA 2 & =], £ZEf] g, TJ2lu JEG A2
dARle] AZkx] 242 o|fojY. GISZE Fo ZIvg wIHr] HsA
€ M7 847F HNE cifolof @it

71538 ZdolA GISE A8 FE5 (Data Acquisition ), AxJg ( Pr-
eprocessing ), zt&#e ( Data Management ), 2z @ &4 ( Manip-
ulation & Analysis ), £3 ( Product Generation )2 TA7}x] 7]&7]
ToE TAES FHEEor o ZxH3: FFHE 247 92X, o
T 84t ME dd9 Aoz d5FHYI HAAHo=2 Fotser Fh 7lve
O BAM . F o aFrsz i,

APPn Azde dude sedel PHL (2d2)% 2o AFH

& CPU ( Central Processing Unit )7} A8¢ = zade] A"

ot

23 cejoln (Disk Drive )o] @A7dso] Itk txlefolx ( Digitizer )
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g ge 34 sk ARs BHAH F&d A& A9 FeH= 9
wsd @EHO BuT. =3 (Plotter )4 TE FdssE  AuA
478 2gstd ol8¥n, Holx caloju (Tape Drive )& AEY =
239e Hol=Zel AZsAY o Az"ze FAe ojgddh TFEH
o] EAe E=uWg A=A (Data Line ) & ‘=g ( Modem :Modulation
—demodulation ) ’olgk= 7]7l¢ ez T4 MEScla Axd
( Network system ) oz ofoldth AlgAE HHHS FHs7EL H
slge] sl ( visual Display Unit : VDU )§ Fa zFaT. Heldel:
nlo]z2 HAFEH = ALE A2 BAFE 558 s=soirt olf

gt

T A Eto]of tx3za =goly
S
= 3 7] HolZ =zlo]y
st Hejmd
V.D.U

(a2l2]) X2FE Al2ge F s=d0o T4
2.3 GIS9 X2

GISolA HFste U AR (FUAF )T FAHY X
9 54¢ 7KHE Relg 25 IAszm @ F deH, A=A
d8 zZtE AAAEE 7Idskq gtk &I AEHE FAER=Ee AYE, A

A, e¥E, AFE, 2831 AL E (Fstsx, Ast Aspid, g 7t
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A% S)8 EAG A= 5o Uk AdAs: 2ss BAgEd, 29
f Zau wdds Se 23 242 AAEsE oo 2¥e AJAs
7} g7 gsiAde FAE ( Spatial Data )9} £ A8 ( Descriptive
or Attribute Data )7} @7 Hsolor @t EFRA=E ZF AId
49 RS WY 2 AR Tod A9E AABAERsEd, A=Y
GAE A, A wme Agstd EAAT SHAEE W, 4, dez EAd 7

= AEEy SHe wath 88, st Hez EAD o AX

C
A2 (HEM)E Yds e F3ABAA Uedth SRS E29 2
2, =9

AL, 35% S A £A=2 Heolg deolxd] sAEH:

dEdoz PRI A9 ATEAY EY 4F Fol /%8
A AR 7hed ARE AP -EY-AD FF @l 1 &40 444 2
sS4 @eth adu, A8 (Hf), EXlE, ATAE, FALF §F LL
AE FA2 MT 5 A& Asolth @e, dolE olxd WEg o
97 §Asz AUHEsl dE Re 61Se FEF U oM w=
A z#scl @ Fag BAolTh

A2 AR HREe Fusigel 44 - wsted FR =@t Fd@

(i)

dae 7lmel ME e Aol WwHold ool I Fe B==2F

I‘JEL
0§
!
rr
£
o
fols

J daste A=Y £3 2 I PHe Y F
gdol7l AT B Z@lA B se Az BEolY 92 7#



A Azl dEste oy Eoke] AYAERE AHYsn FIANE goj=
d8Eol ®wHh 2 ZleHl Zbg A4e e xse Sy -EF-3y =
A sleiMel FFeolth o] EAE FHel AFo| mE Tusm glon,F
ale] R AAFoME HIoMep EFe g4t @9, GIse &F

A TP o EAle AL folsA T Holuk

2.4 @GIsSe xEPEx

Agel £e FYE ANty WS mHFolth afu, ATHL
3% AEe SR: WASE PHS s AAwolol @k ThAms

FASE Holt YzAoldME FERAH TAX Wy, = gaE (Ex-
plicit )% WAF ( Iplicit Ywyo] Uoh (ag3le AEeald o
A€ A1 FEddes uUeha olth WAE Edold oxe Fe s
Jel= (Grid )u 2 (Raster ) Fzod de UPoz Ua AL
gt He d¥osH Aygol ofd e EAsYow 2 4 ( cell)
& Cee grge Edol Jha sl A= ‘elas aa o
AAE dehidE 21 $A4 47, 99= Sez mud Aot 94

o B e AsFIE oed Tl B & Ut

444 Ede AWED B4, 29n QdY ez wAY M9 9@
& clguTh ¥e AFER BHe oA FeF FEAFE Mg (Vect-
or)E HYUTh AF A Aply TIHE o4y WeE wss| 9
Aol ol¥A Adsel YertE AFHA YHED APl ged 2
o
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.i{C
cic
cicjc
cjcjcj|c
cicjcjc
& c|cC
c C

cicjc C
cjcjcjcjcic
cjcjcijcjicjcjc
cicjcjcicicic
c cicic C
c Cc <
Cc c c
c c Cc

c

c

Cc

e
&

(0)

(o2l3) aiaECa)de HWEPE(b)

(29300 ERE /K Eadde da7x Fod 0§ Holm I
9. AWz dAE Ede Az %ol HTL = Ame Ao mole B
o] wWie Aok wWe Fde 19 FEAG e A IZIHE A
galen Wl d2HEIS 60749 AL Afud. SH= Wy Ede
sggoz Y2H ARG YA #EHT. (23] AL d2H o
4(a)ez (b)eh e HAPL 7T 0.5m 2719 HAAE ws
ook stm= ol 470708 XYFHEsF Hesd Audz dAFHY PR
( Connectivity Citorut fon Y Fd FnH4el oggd + Ut 2
A4y, o3 Fejyd =717 AsE a4 mde wWHAsng WA oW
232 474 mAY 4+ U H2H2 FAAH Fue FPe wA od

#gg AL M2 e x7% Fd do. ¥H4 FHAME= FEu]
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Aselo @ ® ol dBAE oAl EAsHo|o} ok
949 AnE Jels g 2Edd o FAX wwe oed 2ol
2%d 4 gk

o HWxH FzZ:HEe o5 FejE A (cell DY %, 7 de &
gl we S¥do= ssdn

o e Tz:E,d,de Az Utk We 4% Wy wIe
gtk M7 "e Az dFHE= XYFEY Jdolw, HEE  Fola &4

3 waNz & U

2.4.1 ==H 4§?EV
dx8 AsTRY 713 p9w Fhge 2= (6rid ), 4
(cell ), == 4 (Pixel )2 FA4dA w|4¥g (Array, Raster, Matrix
or Lattice ot} zt 4o P} Ao goz FxHW, A=IH: &
el gold f¥e uUslE £AE 7D Atk dH2E FRM He
shte] 4z P =3, AL o wPom wdsHe dgsm e
dsd o8 FH(EF)HH, de Aoz Jd¥an Ae 49 AFe
2 FPdh o] ARTEE AYYRE FIAT 2iY A=RINE A%3

el

o] Aol ofym Egd (Quantized )F A

lo

2 7133 geA, B4
£ Abgel wlsl Aol =Zslzk 2 W Wolgh WA AN 2 FFL
2. o8 =9 g 4(a)dAd ash caple Ale 5olth wd 2
g 4(b)A a9 co AYE ojFe] FHs: 4 WL A&} E
£ Ag Mestdl met 7ou 47k 2 & Uth ¥4 (a)y WHL
old Iy d(b)e WMHL 7otk Ao Frlel mEd FFErsE Lekd

'7] g £ X342 ( Digital Image Processing )9} 22 EFEofojA]
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£ rusE Ede 9549 Zoes yFse] uE s FFE Had
. gek

S HY3I HIl=EdHoz JHAHsiH, zF de &

ol
2

oy EHe A
Ngoz #HAZge Ade uyepdtm 78 ok s143 ( Resolution )z}
2o ool sl Nshe 49 =719 Aol AA ABAIM
Ashe wAe @Ad oz Falh

@ (b)

(38l4) {2E87F HED el Al S8

2.4.2 EQ £F 7

FgEg e =79 A= UyeE 3y ( Tessellation ) &
qHAANIF AG(aW5 ). HF @el AsHE Aozt FAAP] i
4, 22 sEda zZass Qusss] ol sizdse A ¥4
d mwa HAAZPE o] ASHAL
A7y ARe 99z pEsdl FP® 4 AoE 2 FHel db w
o, A9AAD g Aslel UM BAZ Atk F, AR we Ad
& 4719 AL IFFA=E 2oy dFAd 2Py 4FJAE ZFAA 8

Az mou s ol AAAeY AdE 13 l4lel FHr HEd

- FsAgYs PaAEyel Atk FAYEe UAA

Zzte] Aoyt wulsy o A= 2EF aos #HdE A3 Ao

i
brte)
rlo
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#HE Rom i z3u FAAEHE Yy gF¥e gL Fyyg= B
e = §7] dEd sSg"e zgol oFHeH, Iy =

glo ¥tf-&zk( Overhead )o] =g sjt}

Rectangular : Hexagonal

TeVAVATE  BVATA
LNENENOF SN
AVAVAVANATATAN
AVAVAVAVAVANAN

Triangular

(a8l5 ] JUEe|H ( Tessellation )

..14_



2.4.3 ¥&4d #H2H F=

g2 ARE A58 FoutH oz <2 HFx(chain co-

fr

=
de ), &8 & = ( run-length code 22 = ( block code ) ,;1/

)
231 AFA]$3 ( quadtree ) o] Uuj7}x]7} A

286 AAMEe 2 AREH F-4-d-F FF(EIY
A%g Boz P& W)oz =} JYste wed deel s Feldo.

TS 0. 88 1L ME 2,98 3 § AR N9 VAN § 0,

o] y=Adh
10 -3 -t 6 3 0. 0 3 2.3, 0 05
o3 a0l 0l 1 2?, 9o
o371 e 7 Wdozm ZErE wi (cell Do +2 Fdstn Utk

2},

-

o}

A Fee JIAA ARsE dlo] e EFRFY wPY By

o

5
®A7 g A4, ¥4 ( sharp turn ), 924 ( concavity ) 5ol o
g 47 2 & Ut wEel FRF(union dojut WA ( intersec -

tion ) 3 ZL AL oFE ey, EF AHe] =BE HAdel AAHeloF

571 WEel AEel FHol Brste wde sl

1 2 3 4 5 6 7 8 9 10111321314 1518

BN AN -

(ael6 ] #SaB X=2F XA (region)
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(2 8 gx 3=
Z A=l &3 e FEL 4 drig 9FAN 2EF
Wgoz A Ay T AL AZse WHeth (a¥6)e WEd 2o
e o
Row 9 2,3 6,6 8,10
Row 10 1,10
Row 11 1,9
Row |2~ 150
Rowerd3- 3.9 126
Row 14 5,16
Row 15 7,14
Row 16 9,11
o] dlolA [(26Jel 69(16x 16 )7He] o] AHHe] SHRlo 227N =2
&5 dgdEn. "t ARE AFsE IRl Agdd. A A
g2 I=e dUdsee FA(E A=G9st oo A2 FAAE )7 A
< oo A8AFo] Folsth 53 AL Ay A AFE e
28#AFH FHZs a8y dUF AU Ase dFe A=AFHY
AszFdN AALE ZA ¥E TE A%
(3} - 8% =
d P z:=o AP ANx3 He d9L HA(tile) d
Blel FAzty BE2L Agdozd 2xges IE & Atk (J™TIL

(ad6)el 2B ARE %A AWYFez FAINE7IE
A 7HA]

Fze

Aoz Hof ¥ 3 ( MAT:medial

_16_

A (FHHEIG FHs ) XY FEe}

Ro Fo A8
A2+ 9

axis transform-



ation )olgtm @tk (a6l AL 179 1699 A= olFofd A
Ay 9ol 499 AAAY, aFn 174 199 FAdFHe=z A
Zhc Z4 Az 2709 FHEsr FestE2 o AL 57A £
Az A F A F, 4hE FEZ, 34 49 IV B AF
s BAST Folzn AgeA AL FAAFPel EFF FAHL ©S
943x71 wEe] o] WES FL&Ho|th T A2 I=9 EF I& B

2Pl aFFHoY, 71EF AxRd 23 " ZVE
e Azuglz 2R FA"E F9ole vlEgHet TUF HIWAD
2 R el ﬂ’ﬁ% AL AU A= Tflel el He EAS
Fasted Fdol Atk

e

%, 22 3oy d P2 3=z AZH AsE 2P dAe WA

sy
o
o
=

28 Wz A¥Elop @k

R
—
U] it B

(ag7) S5 Han =22
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(4] A& %8 ( quadtree )

AEE FUse 4¥9H YHL YAFHo= Hde 4 EY

(quadrant ) o2 e Zlojth WA (NS & @AY wob A

_‘_!Hi__
o2 FZAJ|EAM olE iAol EYo] 1 A% ( mapping unit)e] ¢

del TPHEste Feth BAA AF e udE el stiold

) 62[63
sa[69{70

7

(a¥8] 4X+813 X|9( region)

(288 )dMe [(2™6)9 9RY S AHRFoz o] AEd
Az At o]

L

% FzE AXN$E (quadtree dolgbs 4708 bR
(degree )& 7IXE uUFe ¥z uyehd + Ut
O node

O pixel out
® - in

NwW N S SE

(389 ] 4Xs8x
_18-



(2¥6)el 4xF¥e [(aP9Is 29 2°x2°@e] wjge 4AFY 7
d ( root node )o]9, no] Foj(level )E ZEth Z FALS 47
7Kl BA, B85, 9A, 959 Al 298 Zeoh 923 ( leaf node)
2 fHold RE¥UHA & 4ELEL RO

1ASFYe o el ws Be P Az Aok AYe EFA
( standard region property )o] &gZo=z ZAAdL 4AFFL ¥
Zel sHAHL A= #Hd ( variable resolution array )o]7l uwj &
Fusl Wolds RS Vel AYSEME Fusk A= FE(AF)
& AdEA ©E £ slol &I HFFY F d; FAARE B3N

F A9 (2810 Ca-4) J.

(28 10) 4x:8FZIL 4 $E0OIM UERHE XS EHE

4A5Ye] g 2 EAFEL 4A5F F¥Hel F&rid dE AA{7E U
Elg 4 3tt= Ao|th( translation-variant ). &, & e =71

£ 7l SA9 Aol 2 4AFFoz B 7 U wald o W
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We P 2ot AW A4oE A Pk Y, 4AFFe
Y Aedg A BH Wz =¥yel P (hole)e FAT &
itk o] WEe AWt AN @e lgolw, 2 ojgdl U@

o] HAA znxFHz Yo

2.4.4 9E ( vector )RABEFZ
HEly gde B¥e AE A5® @ AFspl Edske
dio Ao FFIFL, #A2EH FHFH 2ol EFH ol ol A, #

o, Ad< AFsHA BIEE F de dEFHY ez I aFY

filo

AFE &F Aol Az, = HE FHIIZIZ d2EH IR A
Ho] AW FTAY 71¥FH 27 ( basic step size ) & Az A7l
ol 99 dudide dEFo] opth. WE AlxRlelA AZAHGE A e
Aewio] oz FHFHAT

AAde shtel XY am= A7 FolHe AYF Apolztn & o+
At XYFE olgfdx o] ‘FH'e]l FAon od &4 Am U=
72 YElis ARt FrhEolo gtk 4E Bo ‘'S dE AERY
#™@gUel 7zt 2 £ Ao AR HIZ=e Zisze o 3o, 71§Q
#g¢ ARE Idsor @tk ‘F’e]l ALY dHele AR HI=
t 22X A, gxe] FEH (font ), FA(AZAHE, $53E, D,
3, 33 5o BT FEE oplz e HIaHyg SA3e] AW R

= Tasjor st (2R11)e ‘A’ AM ATzl oF Holm Sl

_20_



‘71(5]9

— =E3 #¥x2} ( unique identifier )

Aol W ded 3
HAE
24
CEES
— XY ¥

— &8 & Hady ABSA

—— o A 71% =3
Z l-ﬂ-ﬁ‘l:
drE — $A5E
ek

A8 ( font )
A4 ( justification )

24 713 XU
L agsge 4 Aol 2=

(ad 1) ® A HMERERE

A AL 27) ojate]l HF=2 FAHo A= A ( linear feature)
ot ¢ e de AW, BY(2Ae XYRE), agln s5E A
Aste dz=2 FAHe Utk 7158 AN HetvE (display sym-
bol parameter )= | Z8Ax ( disply device )o] A Eojr} H
e BaAt ‘ofz(arc)’, ‘AU (chain) ', ‘ 2EFH ( string )’
e d&xy 2P Me mEAsE TSE(nsAde xXYHE PPl ¥
- , EE XYRES F7 ¥

paR B 2

42 AUe BFF Fdel ARAT WA}, AGAzie] o  2aHAR

._21-



538 @He] F(number )& AFFo=zxn AsAY Ie AJFY £
At AFARE EY71719] B 9 oS SHAM sy & FE(i-
splay drive routine )& $8# U484 ( B spline )7} %A o
HEHES ARG ol AFAE oln ZIgHel U= Aol A’
Ee 9@ AP o] AR EFYo] B AFRE A= Pzco
A AZE F Ao

02ty ( polygon FE= region )& HE dolgho]2dA o8 sz

¥iez EHdE & Aok AHFBR A2FHM dRrEe FARE oy

a

& Agslel Azerl Wil W AMgE oEm EdsSE PHe ge
240l FZHel Ak
2y ArTzd 27

flo
(5

Abgel gel, 9" oAd, 94, & 949
£4e TgHoz 8sel Tz JEugd oo sHn Us
549 £48 FAxz Fdsln zJse o Ao

o2td vMEYaE AAsst AZE dE ool ge AAzdel o
o AA, AxM @9 oy (region)e zz =53 Y, =d, 2
An WAL sk driele P28 WA o] sEAA EFE o
A(skeel a71)7 9o FAHoz wWER 6T AAAIEIA A}
7 9 4% T 9w AuN e g% =718 JHow 2 4 A
o EYxu ADEAdAE A=g9 (map unit Yo e =377 ge
B¥E A9 gtk 24, AYd 2HE AN ARTE7F 57 P (stream
network JolMst zo] zze] Tzl A TAYL =Y & 9.
olok @tk AlA, FAEIM TAPe 2T e FF( level )o| ofy
o 35 e AL dz SW sFaE 2 gzdce] Mojges e

Hzgel e ALl F oz¥e $Fe oE oz Add



(chte 7x)

o248 TN Z dole FHolole (IR 12 19 o] e Yty
o2 FAHY St dA¥ge dAYye ER HEY HE= Ess
olliL, Bge ZZ ARso] Utk o] FzoME Iz A|2H (refer-
encing system)o|u} ¢4 (topological organization)s} wWA]& o
2 AYEY SUA @t Exolg 284@F o] ZHANR: FEAE @

A F=d Atk o] FxeME FiA9 A¥F gzdel FHdn I

Zl:
= Wol ¥ FAH: 5 AFIpY olgo] HlagHo|tt

e
q
2
o
Polygon I: Polygon I1: Polygon III:
1,4 2,2 6,4
4,3 4,2 a2
4,2 4,0 6,1
22 .0 4,0
4,2
4,3

C(ag12] oz =

(DIME #zx]

BAE 94 gAE AE AETFF S ESAZ AL bF SAF
°] DIME(Dual Independent Map Encoding) A]2%lo]t} DIME do]E} 3K
o 712 84 SS9 By¥ow Hod HE(line segment)olt} EZ

ARAA EPVT 2o dAEe Y= BREd 7

o
B{Y

Al o o] X
= 2 =2

Mo
ftfo
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Zt gle] EJHE A3 ZEH ddHe] glen, EF OzA¥e =¥
7] 9% Rz (code) 8 NI Yo (213 ]S 9F DIME F=
2 Yz Ut

Zt AR AR olE, AEo] AFFH I EU}E FH (from node/to no-
de), 1z AL 9o AT 9z Fe]l AFAH AHE o] 834
AR 4A F/E F At a¥edAME g, $EH S (zip code),
AEO|E (/=W )& o] 83le AW (address) & o

DIMESlE FEoA THE ARS

23
=
+
o
q

, B2 shie AEoM AdsE A
£g o= 74 (point-back) ¥ 4 g7l wWEel 2IW I 2t
Age AYSAY 9B AAAL RIE e oYY ge sl=we

2= MEo] FvMo=z wEI W e PFH Aol 288t § F

AZHE DIME 3lale] oxE 7] $js)A] ARITHMICONo| & H3F ==z
a9 Agdta Uk EF o] AZTFANE 2RI TMe o F
Hoz FAszm 71 wEo] ulolEre] o] =t

2 Birch Si.

1

T Smith
@ Estate
=

Cherry St.
3

Rutgers Rd.

Header I[tems: Groups of Segments

Header Number ;| Zip Code | Area Code | Tract

1000 93106 805 14
1001 93117 805 14
Segment Codes: Each Line Segment
Addresses
Segment Nodes Po lygon Left Right
Name From To | Left, Right Low lHighl Low | High |Header
Birch St 1 2 = Smith Est 101v 7S 102 178 | 1000
Cherry St 3 g = Smith Est 103 177 104 i80 | 1000
Rutgers Rd q } 2 = Smith Est| 8602 | 8686 | 8603 | 868S | 1000
Node Locations:
Node- | Easting | Northing
s 127,251 1,340,600
2 127,352 1,040,601
3 127,350 1,040,584
4 127,256 1,040,

(a8l13] DIMESIZF X
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(OlF-xZ= (arc-node) 7Z )

old -k= FEME ASE F-4-94F9 AAzAes FSUC
(29 14J0AE A= == xy 3E= F9sn, Fod =cs
Agsid olag Fewd. ga¥e oA 18 EAML U= oz A
gEt of AeTFzME Y- 4E-0ZEel IuM AZH] gEe] o

g0t dU¥d 244Ne d4A AYY ¢ YT, SHYRE] =
3 PAdez 9" 4 Ute BWe 2u U 3, wEEA I

o B¥ #4487 wco AdEE 5 AdsA A=R ok

I, okael &47ked Qolsh tHgel 4sted ¢, wEe 24
Azl 71880 UA Yotz HEE olfspd A W & dE AS

otk olF AEE AF AT ASAE AHSY duEn oAl Avwd
Ae MAARYL + slou, AF A @t FtdE 3 =
"ol d BAHolth mepd, zeded S4e we MAR} 1 field
9 gge FYMF B4,

rr

1 5 € 3 Bireh 8t,
Smith
I| Estate II1 Cherro-ot
< IV 3
Nodes S Traffic
Number | Easting| Northing [Control |[Crosswalk
1 SRA2ED S78.2 Lig Yes
2 218.6 S581.9 Sign Yes
) 224.2 470.4 None No
[ 129.1 4971.9 Sign No
Arcs
Pavement
Number | From | To Length | Condition | Lanes
I a " 5 106.3 Cood q
11 1 2 92.2 Fair £
III 2 <] 1585 Failr 2
v 3 &4 95.1 Fair 2
Polygons:
Name Owner Arcs Perime ter Area |Zoning
R34 |J. SmIth|{I,II,III,IVU 4a0s5.2 10203 | R-4
A3S R. White |III ,UI ,UII,XI 478.1 11562 | R-4

(O8l14] o3 -x= XZPEX

=25-



(AN X2+ Zx] (relational structure)

AN AsgEr ojd~h e FEY WY FAlNE ol -LF e
Ae S4A87E 438G @74 AZ=HE @ 9, o] FzAME &4
JRE 0z B

(215094 A¥EE gAsE oa-x= Tz P s =
Aol dE AL ¢ F Yok SHFRE HolBel AHagol Jew, o
HolEg Hdeldolgtn #rh gHolMe 8 (rows) e ¥ F= (record)

EEx FZ(tuple)ojgtz 3t ¥ (column)e F= x= SAo|t

I\

AR HolEE dZAE AL F Ayl FHIA e d=(H

4)= aYolr= Numbero} Nameo|t) o] =2 7] (key) Pz &

o,
24488 =49 sKlz Bgsy] [ sde TS molAY
3, o

dF4E I/H7IE SHARE 44 AV #@=5E 5+ 3 S

EZo] dojedolx #EAl2Ele]l #AH AETEE AL &
GISol AZAIA AH83hd Hl&e FPsa §F8HES FFNE + Ao
dBASE IV, Oracle §o| GISe|A o] o]&=Hi ith

- 11 Birch St.
Smith
I| Estate 111 Chirrs St
4 1V 3
Nodes: Traffic
Number | Easting | Northing Number|Controi |[Crosswalk
126.5 578.2 £ Light Yes
2 218.6 S$81.9 2 Sign Yes
3 224.2 470.4 3 None No
q 129.% q71.9 4 Sign No |
Arcs:
c Pavemen t
Number | From | To Number [Length | Condition | Lanes
1 q & 1 106.3 Cood 4
11 1 2 1I 922 Falr 4
111 2 3 111 111.6 Fair 2
U 3 q v $35.1 Falr %
Polygons:
Name Arcs Narme | Owner Perimeter| Area |Zoning
R34 [I1,II,I11,1V A34 |J. Smith| 40s.2 10203 | R-4
A3S5 |III.VUI.UII,XI. A35 |R.Hhite q78.1 11Se2| R-4

(agl15] #AH F=

-26-



($AME 2= (DLG) 7=

al

=

4o UsesE FANEAR FHE A ge Ue AN %
e, 53 old¥ ARe IVEEE AW o3 Stk elbed SAA
¥ g = (Digital Line Graph, DIG)= <&z T3 HHg 3 Tou
o] 9t DLGe] Mmoozt USGS 7.5min(1:24,000) 2 15 min
(1:62,500) NP=7k A=A =T 1 : 2,000,000 3] AzAIe
7122 DLG 3Klo] A== rt.

DLG3Ae] xAsYL8e Az g FA ooz FAHe Ut o]
olle F34 2 BAFAA S THF AAAM, #Holdl2& A -3FF
FA4, delo] 3 mEFoz FAH Utk Holol4x FFTEA A A
~¥] (Public Land Survey System, PLSS) S 7|Zz TAHel glch

DLGe] 7|27 =AyQ4E DIME, Arc-Node, #AIF Fxo HFAMSHh

Zd (node)2 AL FH, == AR AL Uehld, A& 53
Ex FHE FAEZ] AslA H(point)o] RIIHIIE Aok HELS A

I FHol Uz, ¥R HdEe Fpd A= BAF(AY) L AZE +
=3 ol 0oz AHexE £33 degenerate line 2 A}{3(d Ui

goju} Sxg Foz HT & 3ok

gztde dEoz Easeln @ A@e Ead 9z¥e 542 ug

AARE B3F3A7]E= Hox Fc A2dge Algsit SA I = folA

F= (major code) s} wlo]y = (minor code) = ZFHo] itk vlolA

_27_



- TLC.
=

Z=t AAE sdz FA=d YW Ae TAAE 9wy ¥FE 4
Ehiz AMA AE 248 S3e g,
Wolq == 8 =
020 7|18 = 1%
050 =
070 A F 9 FAFH
nlojy Iz YxElz FAHEH, AAHE oot o AAEE ©
=7 Zrh
uto]y IE= ¥y =
001-099 2= (nodes)
101 -199 t}z} 3 (areas)
201-299 A& (lines)
301 -399 degenerate lines
401-499 o]ul Bx I (general-purpose)
601 -699 Am Fc (descriptive code)
o W= (general-purpose) F=i AMde]l =Zslgh iFel wa A, A
t UZgoz 4AE 4+ & AWl ¥IE Zolm 4PIc=E B

A4 ARg Bl 94¥ ot
DLG Azsdele su @ I=st
44 A, $I9Y, AF

o Ausp £3de Utk A

A&
Al 2, sldufjol

Agd sEclE

Z12= e, 3o @ I=dE 3k

ssd 3

A -gaEe) A% 5

A5

Jephe 49
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Hu, vo]4d @ wmoly 24 z:=, Bx(text string)o] s 1,
Age RAzdzcode AR FH F9Y oY $F e 4¥AR
(description), A¥g uehle <4 x,y AE, $¥ =, 19
3 BAyl - 53] 35

T3, Ao A%xe #/IY HFEE JIEFH dAI=sk HAHY e A
e gtk ¥y AsTFF MAUxye& ¥ @, DIMEm} D= 2
Aldeln, o]E2 Hi®eo= 199093 HF _/':ﬂ/«iz:Oﬂ 2 gA]71 TIGER(Topo-
logically Integrated Geographic Encoding and Referencing) Al 2]

o Zids=ol st

2.4.5 ¥E e 28 FHe H

El

Hoejol wEwEe AR s FHP TEHE
Fowdoelt. 1970 duiZAA g ddatE 5 wHe A2 -x3E o8 ¥

tigtolglou, A s=dolst A ZEdole] wgE FIHHo] 44

£
rr

AL e AzdHeA T owwe FAd £88 F WA HIR O

= wue F.o@e Hasd (E1)>FH 2o
CEE) B AE{Q BIE{mHOl H[m

CoE )
3 A
a) @A Az7zs 2 EAE F UL,
b) AuTZ7F =<5l gloH,
HHEHZ A= AgBAEs F TE 5+ UI,
Ca) Ay A%Es w1, .
o) oFls &4e AA, AN aEn Aush - sbssh
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uv

A

a) AaTx7t Esia,

b)Y AxFHel ERsia,

c)zt g7l de AL ¥EHE 27l dRe] =9 (simulation)z}
ojg 1, :

d) EA17]17] (VDU) Y4 =3p7]17F HIAH,

e) uad ue IEMeld THIL Ebssioh

(A 2H )
3 A
a) AAg+=x7 7hdsta,
b) AxsHeoludt dAZAAES AFAIIIZL +9H,
c)OU¥s IUEANEL 44 & + U,
d) Ia9 7t 2e& 3z FHE 7] #HEA Eort 43,
e) 7l xR 7t vAA] fon wdEHErl WMo
2 3
a) 2318 A8 go] Hod,
b) AR E £o]7] sl 4de ZA 3E dAFo=E IHE F 3
= =4 FEF goiNd Fs4cl =H,
c) €389 o] umn,
A HEHI dAE FF7] ¥,
e) 5% gaglFoly J=doE A8 oW FPwisel ®

S ARl 4edT)

_30_



2.5

e =
gL A
23}
A7 7]
olxaz
a<
Al EH °]

d A

GIS9 7|=

cISE AFH 71&S olgstd igkze U, 2@, Az ¥
Bzt FugdAdelct. oldAF aFd AHJr GIsg @A
E7E E A, wd GISE 3ol Ajxdlo] ZFojop & F
Ae guy Aoz EoW GIS: HFHY scdojst AL
~ZESOlE S8dle AsARHE JluF AERAPE AH I
A7 AdAE A Azdelw, % FRAAS AP A
$= gmolgtn B 4 Utk GISE ZFY AIASE B
E299 FFAAES Fika U god ddz B ¥ 2
dgzo], e 2E A R ARH 54 AH dHolE
723 4 & UG 16).

golg wolxst FEHW, AsAE Zzade olgsd  BAF

gk
JAMEA FHAe EHxAmz FE3I

A (Simulation) & F3135}A olzlgt ZFge ZAFy= AL

RA=R

\

FAY=E
e
B
A A
e
U=
EEEX L
Y=

2
A

\N

=

N

2l

\\

=

gponooo
goooooo
googoooo

¥ 2%t
& \ L
A% 5T
e Ao o
\/‘;‘:‘\__7'—- 44:;- _T___/-—\_-

(agl16] GISe #ojo F=
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2.5.1 AR89 FX3
- A5 52 Fod ASE A -t £} AR o
2 gg3t upgo] FddEt. zZ=zAEed Hed Aso AsdE FAE

.

K
e

ZAEE AT

opgl ZA EE ME - =4 B¢ 58 1% Aszh olAFEelA

o
s

-4

A
i

o, H 83 Azte] WolE:, W2 E/SE ASTE A7l dEd 2x4A
89 Algo] E/E wrt Btk Ax-FIAR -AFTHAY olvlolA - &
71&e] EFAE - AYAE Tol Bol ALHETH

Aue] IYE5HFAME 285 ARF ABH|e Aol HAsk sH,
A5e] Az -FLx: Tl AT Hzs Fuetol o

AAZ = GISsd 4H=E F %E gz A5E Agse HAAH L Lst
Ed, #AFHezE doH = #@m dHoleholaue AXNAF L 7}
EEdR=2

Az« FFAN - 2AIRTIAN Toz RE HRE FF39 HFEHZF ¢S
& AEE R 359) (Encoding) 3t FHF ﬂﬂ%wﬂéﬂ ASSe 5
o] dolel ¥meo W =TgHATh o FFLS A H§e] Bl E

I 57 7lddE £ v 7137 gtk

9, dolguol afel enAEE y|SHn ANE ARG delx AW
g AAe w=x2 g d8Ed dHolo Axddde A8 £F
Holojo]l metd 2 BA4E IAAY F U] #Eelth  EF o] AHC
Age AL FAT £ JE 7IEE EFA7E dHolEdlelzel EES

APz FA3 APge A2 A == =asas

=L
WA A AREZE PolEd F e FAoz WA e s
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=& FAFA = IuEd ET2E YX|golA (Digitizer), A7)
(Scanner), H]|T @ J}W|g} (Video Camera) 5o] flod, gl Fgzte] 71X
t Af% 42 JIR=Eg FIA J[JATE AR dERelAT 24

2= 247sE JIAZ § A7,

A= b=l (a4 A

s

b 34 A gold || axes L RE A7) u] A

\

A =5 4 9

(o817 X=9 e

e I g weas, 3 ool
ol -&

=)Aot Zze] oM 1]

Ir

W Jrens

i

T
28 OAEelAe] &olth w7
St Agelt A= @l geldE dwdHez Ausl Ay 2ed
a2 ggol TAEIA, 7 -nEe] woln HHe FuEzt A% =elxy,
Amel FFU ol£EH, zeln A 28X 52 TS gAsw
g @A o,
o olgedlE AAPAR A= FAAEsh YEd, olAe AwY 4P

19 RN Rolr] @WEel AH AFEH JANY & Utk

O

o
=

m
flo
o
iy
2

FAglsld dEAF F e Fa3 AP ER=e H=FH
AT
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a. 97 AR

b. Exlo] §At8

c.ﬂang

d_ i 9 Sdxs

e. A ¥ == (DEM, DTM)

£ . AAAs

g.#AAd - A5
Aggde 715 Helelwolxe A dHolgtuo]xdel HIE FAS
B, o] 7l5e dolely AH, A, Ax 2 HAMo=z SFYPdAY. HZ H
olglulol 2 HFA 2L FZHI} JHE o] Fo 4%ﬂ% 23]8 ° 7%
o & AL molx g Iy o 7lFel A= FYPHA X¥
ol A2 eddgolHY A 2R/ & EAE oMWA. =
3 o] 7]%clM <hd$eE] (Security management) = o] FojF ok k=],
AHgAte) FFEo]l uwEl A2 Holeholxe] HaF F Ae AES
T SAEEe Z2AFo7t FHE o T
AaHe] Al 2H (DBMS) LS GISOx 718 23 REo=z 59 AF
3 Ag 2 BHe A e HLAd FAHAHA ¥ wI% A
dolglol = Ajzelolet AFPAHRS 7|EAAE Btedl, oA AIFR

2 373 Wz AFs AMSACIA HAll HEF FERE AT

el ama AA dHelehola Alxde] =y JuME, $H A
el 7% Ael@ae] =40 A¥He Aexm =¥ (conceptual model
of geographical data)Ze] ¥=Al ERHL olHws AdAA  =mFol

AR A|xHe Fzad IFESE FAsEojor s, =3 AIA
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Ele] AgFxHe HBs] T & slojol (2
d18]). MgEelad 53T el #A=E AMIRY (geographic
entity) , APAre] £ (attributes) gl AMAEZIe] #AA So] Z
FAY F5FES dodle FEE JHEY olEE gHE9 FHFR

A ARG ZF AIRL AR dTFHAlH, AFHY A=T=2

g
t AAgASY HEY

Holth, T3, GIse FeATFECR AgAzd=m
Y31 7ze AddAds FdgAE]l YA AFH use FGolgm B
sick.

4

2.5.2 AHAAs %

AGAms BHAANE GISS s @uEd REeln e
Az B B Azd AgAEel M we UL £: Zdoz A
2¢ ARE J1edAdE 7selt 485w, A dHolguolxd AP
o] Y FuH ARN EFF Ade FFFAE Fte B 7
A Al2g FHHolg, Iy o= Alzdx
THE & @7] HEel, 54715¢ 2E Nz Ass AFHA 54
¥4% o7k sk ol dsHE Alxde GIS EE duHd 4

#7179 F= Ut ¢dEEW, § 7|¥@9 GISE RE AsE FA B

Eg(module) 2 wEo] Alxdle] AZAIHE AL Agsin JEd,
ol AFoz 71ES ANz2"g zE EAUSE HIFHoE I[NNI £

gltt,. Ywtsg o=z geoprocessingol@ GISe g = EBEAE=L A



Parce Araas

/—_\ Wral:(l!%

Basemap and Control

=1
b
1
ey
=i
L
g

:
e
i

EEESEEEa!
EECEEEREE
e R
Rosads Ulilities
b brisivts
SEsERsEnRE
:i;
Environmental
5 =y
1119 47 1 d : 1.0. | ATTRIBUTES
12 11 : - 1 X} X X
4__1___.
13 i s Geographic 2 i 21 %
5 A Identifier 3 X X X
1&1/“1 16 ETC.
MAP LAYER

MAP LAYER AND TABULAR
ATTRIBUTES LINKED BY
GEOGRAPHIC IDENTIFIER

(a2l 18) XElxtzel HE=E
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A, F7HAEx 2] Spatial manipulation
a . "eualg PY2gHur2zte] wWE  Vectorraster conversion

¥ 3 Transformation

o
[y

c. &¥3l Coordination

ZBA Proximal or neighborhood analysis

o
o

e WA EH<e AHA  Areaberimeter calculation
B, Z7ix8 XA} Spatial analysis
a.ttztge] =3 Polygon overlay
b .gZtg<e] 2kx] Polygon dissolve
c.tzts Y¥e A Point in polygon
d.g=39 2 3 gX|9 AA Buffering and Coridoring
e. 9= ‘Windowing
C. #x]A18 XA Digital terrain analysis
a.531A ZFA Contouring
b  AA}e} F3FA A Slopeaspect
c.3slx18&9 XA Watershed analysis
d.A& AA Volume calculation

e.’td = 2 Cross Section

h

.3x9 dA s34 AF 3-D viewing

D. yEgloj3 EA Network analysis
a.®AxM M= Optimal path selection:route
b.&E2% AlEHoelA Flow simulation:allocate

c. A7t 2 Ayl FE Timedistance districting:district
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2.5.3 &9

e AdE ATYE.AF4S ge FA AR, A%
FAE, 2= Bl Utk EF Foluy wlel3z=PEF, microfichest
ol AT <+ sle FHY AlHoE, HAE dx2aFy 2ol FAFHT
gL & A& HIAAEY Rel A =3} 2UHY dA|Heo=z= yEY
£ 4A&ZEjlY (softcopy) $t Folyd HE 713 3t=7}9 (hardcopy)
E Yyrlz $it (29 19).
HAzode Azd AZ .z F/H Ee AAH FEEC HA FEH

A AZidA2 EHste APl soizkn Utk

2 BIA)
%_;;‘_TE‘ | = 3 =37 | A
=] - =8 =9

(agl19) xzel =9

24 428 AYPRE ASANA P Al AAME 5
(e, A=HL F AAsNE Fh  AEE HAY P& B#=A AYFR

7 Edsle FAS Ude zeEse Fme % APl AT, A
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£x7l HAs Aus ddUAE FBAA BEE & A sforst
T, Aeldne] E@SFoe AA% gt 2UA7E =79 45 a1
sl MAG sk 223 WIHEES sjordth WA AwHozT AR
HojAt T=7=2E zdE, Sz, EPP (3¥4 % zdH), 2UH 5
ol gtk '

A4g B dHol:s =2UHZE 73 olgg3, 2 tde] Color EPP
s} =AW, E2Es 71 Hdojnd. W FE(Plot)s] Fe gl
e Z=ge =UHs 7P #Hojum, 2 el EPPeln  ZdE}
g "Eolnn.  d¥e wyxssE Fds]l didE S=Hy =Zud
7t AAsH, vl H2E4 AsE Fdste dle ZIHY EPPE A

g3e o

o

. ¥4, EPPE 4y dAHAERS FANAE ol 8T

fir

Ak

ARFH (display) & AT AANN AR =759 54L& EFA
7| gde ¥ AgAA ATE F£ Ydod, ¥doz ye AYA
Be] BNZEFAE dsidolzts 449 Z®e JivE eI £ Uk
gAl, cIs: 24y Aee o dEAAE ZPANE PPe= ud
sz gtk olze 7 REE=z AL uUve FUSE wAF w

Az, zZztel vEYolze FAIA AHARE MEHozE WA, H

Eglejzzte] HEr1Fe 53 43 #5580 ZAFFo=e AAs AA
7} EH™oidt.  #AFEH st=doju cGIsazZEsle]l A olF WFo
2 WAtz U olHE Eaa Awae 8L Fue Fd F
o GIS/lee Z AWFEe nE JFo BF ol8HIT & Y A
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2.5.4 GISS| A
GIse 7jgte dwtyg oz ElFAel H7} (feasibility ass-

essment) , A|2Ele] A7 79, 3, 221 $& 2 B 4w

sk

il

= Us & Y 2 wAE FPse dee Be =83 qsk @
Fol a7Ech 7 A @5 ded 2ol BRI F An(aH0).
1. 18& Alx"E AZA (Conceptual System design)
2. Alxd"le] F9] =¥ XX (System acquistion and installation)
3. do] ey o-]_/_\,o,] 7l gt (Database development)
4. 21 Fo] AL (Application development)
5 ;?Z_‘—é 2 B L3 (Training and service)
GIS7iute] 59AE A AHEIIZ AL
194 : /1d3& Alx¥] A7 (Conceptual System Design)
GIS/we] A 1aA=A cIsAEe] eH3AFH A= HdS
AT, 48 AwHA AYL FHI}= dAIT. o TACA GIse
293, A&7}, 7]%2‘1"1]71] Alxadle] E®E 493t (orientation), B8
e F3sn Al2d AAZ S FHIAT o] dAdE 9ee 67HA
7t F2¢ l&olth
1. 94743 <9Qzaqldo]A (Project Orientation)
2. Baxg 7/ ey =4 (User Need Assessment/Feasibility
Study)
3. "olek, Al2®lzyp =ZAeo FH] Q7 (Data, Systems and Organiza-—
tion Requirments)

4. GISHolElH|o] 2¢] 7@ (GIS Database Concept)

5. Al28le] 7] (System Concept)
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6. 23 A3 (Implementation Plan)

297 Al2"le] 9] T A X (System Acqusition)
A29de J=dol, £xEdo], BHs7] F Axde dA¥, ¥4

st AAgc. AF7igeAs dez e ATAgC 2E A2ge A
sti Axeled, olde 9o pe AYIRIF Yok

1= 8}5%]0194 A8l < (Hardware Specification and Acqusition)

2. 3t=dolet Az Ee]e] FHF ZAA (Finalizing Hardware and

Software Agreement)
3. 3l=9le] 373 XA (Preparing Hardware Environment)
4. 3st=gojet A zZTEgoje] AlX (Installing Hardware and Software)

5. 2A¥A H7} (Performing Acceptance Test)

34 : dlo]El o] ~2] = (Database Development)

A3dAl= AAE dHolgHlol2F FH3dt= dAlolt. © o o]

28 gAsiEw od AW Be FHyh Hesd aAY Al wA
Mg AAE B ol URE HASAD, o wAdA FAHA o]
glojop @k o WANME AUAT olFo] A AFHE AP

oldle B9 87kA AxydAZE Ut
1. A8 AA (Pilot Study Design)
2. 28 doleolxre FAZF AA (Physical Design of the Oper—
ational Database)
3. "Hlo]Ello] A~ H7A (Quality Assurance Program)
4. AF3F Alg (Pilot Automation)

5. 2489 <3 (Data Collection)
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6. A=ze] HAZFH QL FAA (Data Compilation and Rectification)
7. 38%9 %3} (Data Automation)

8 . dlo]elyjo] ~2] = (Database Creation)

AcHA : A Fo] AL (Design and Development of User Applications)
o] Al E GISE °]&3 FAFHIA AFFHELEES A o

g5 GIS9 ZyigAld dAHoof AT, HEE dvid oAHE A
Exojol 3} GISEe ZIgAdANE o dAS] 5L A3GAS
Al R

1. 9%9 7]=d Ao (Functional Definition of the Applications)

9. Q%9 A7 (Application Design)

3. d%<¢ FA 3 (Final Application Specification)

4. 452 72 (Application Development)

o
a0
2
Fot
o)
e
o

P 43 (Training and Ongoing Support Services)
co] wAClME GIse 71eF fA, AL s AsAN 2 A

7 71&€g AMEste Gt o 24

fr

AdoA s wase AR
m oolze] AAFE Felk Azde &M A AAS AT
g ol ©es 57K "AAs At

1. ¥ (Training)

(3]

. 3t=golet A= Eo]e] ®7} (Augmentation of Hardware and
Software)

3. GISxg (GIS Management )

4. z]-é,:.&‘,?_ Z]¢] (On—site Support)

5. A

(e

31 (Determine Financing Mechanisms)
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g B3el Fug wNE FRsBe A a2FgAze 80
%— 9%} FHEE] HAe 2E AYAoITh wapA, F2s|Bo] GIS
o Hu axelth zaEy, Be AUl UT /¥ FABHA
AeHuE olgstd EAE SdstdE A9 HAA ¥n. ey HE L
$rdel AYIARY P FAL ANe FFRA dPol} PR

Ae MRS ol=r7kx GISE Hold EAHNE Suel = + stk
GedT FRME FHHEe 19U AsBANL NE Bopl A7

=3
o, NAe, nust, E2Te, 238, NGAY, SAAY, AA, BEN, 78]

3 2AW% B GISE olggoszd ATAFE YN + vk

GISo| g9 dt o&d .
* TEAF

— AYAE

— ZAAE
* B2 A

— EXo| 8 AH

- EXAY #E

— AMAg AY
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3. GIS

el 9l

of wi-sqe MY

E ol8AEL 2RFY uFel AAYRE FEAT VS

i

oM W AL stk a™d, 19%503diel HFEe] wgo

2 o EAE HZ¥ F A HJow, AHFRE= FEIAgE o

o

a.

2oyl =Y.

d w7

AR Al2de OeF 2

rlo
i
M
o
()
)
o
oft
2
oX,
o}
2

AFH sl=do 7l AR

C

o

e.

S

. AFEAE Eop wdR siFsg

dloleplol = #AF 7]&9 A

A3t 2 BHEA

N
iy

|

9 wa

RS

3.1.2.1 19603t}

o 3SHAI7F YdewAMdE JHAEL

7] ol

AFEH A¥r T3 wiglen w3 (Plot)A2de A%
]

o8] olFolMTh & BAW, AUt FFe GIse 604 B

o

Eo}, o wAdANe WHE =T

o

i~

o) ©2e ZFZA 7JBE A A¥ (GBF/DIME FILE) $o] itk &d, o

A7) ol &=

FHAIZ =, §F=23 fide] GRID, vldiA= thdhe] MANS TS ¥

A S e ditsrt #H2EH4 AsRAME $F=23 GISE

;\
=

ftlo

..47_



At 2% AAUtie] GIsg u=Fe DIMEL EF HEH4Y AsE AP
4+ A =Yew, 53 DIMEL T4 14w (Topology) 8 +&3tx
A ch.
3.1.2.2 197034

2ojela BARAE F2F BAY fAolYL, A¥E GIS
s gol ALl FEY F dE AYETE UF BAsigod, of
& Fao] BAARE FAogstm AZGnE APF AA™e FaHE =
gol Itk o BAME FIES} a7

_7"_
g45n Fwemt sidel sk, cIst W AwARY 2 ] @e

2

FEIM Mol HUT B AWAVAME GISE AN & I
A =k aem, AGRRATHY SGEBAL AFe mRS A
2 Jleg san FAALSIE T A ADPRATHE AARIYL
a%e|t Auto-Cartodt&sizt ZAA WEH AssAssh GISHHE of
Zo] om Utk o] WANM GISE Eobe mFou, VR dxy B
e 97z sgs) @Bl dolgklolx Ax¥e Felsm Ax A
wstth, |

9xe] Sg¥ole A 5 A2 Urolxid, sut Fdxd Be
$olz 1 AUEE Mmmy Yol Tus] Rl ool o AH
s AgsEn, DB SUE =X FEAMe B Porz Hay =&
AuEst aTHy] Wzl AR NE Py Age] I =Yk
703y Tels GISAMEAZE F71Eel meE, HEZFHQA GIS AT E 9]
A7k 2Wsl AAWD, 5L Bo GISE g% AEIHe R
3.1.2.3 19803ty

80 dthell= GIsel FAE7F 914 (topology) o] FHH 3}
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dolgtao]x 7] A2dg EFA HUoh =T, 43 2 o]A (Work

station) 8] =geoz IAms WA UId 4 A=E U A2d
Weld 4% 4 A 8l wat ZEe @Pe Eeolm 5% BA
A7%g 9 & YA FUT 2 B FAzE AEAA FpEy a=

EfolE 2 E (module)z AT F e ¥4 =7+ HA (Tool Box)

o

o amedel Agolth A¥A BEe dolsola odx PR e
=9 dolghlolrz FUHL, GISS A4ERS DEEsh Tl ol %o
Ax Qe

3.2 WM M

olml AW AW 6ISe THEEsst FEH F4 olsdE, GIS
9 71BA 7153 289 ZwelN Y Be M2ze Pl YL A

ol o}

3.2.1 7183 7158 &4

*

a8 —=z W X3 TFo uAe 2=

e
H
r‘\

i)
iu}
o
o
f
fr
fin)
Ho

gty AN FrAF =T AS3HE Aot

+ F—AET 83 Aol Hg APE InA=RTEY AT, AF

Aolth.
+ 23-d% 9w A F Eo adRHA TAYNol spuslel
A Relm, AFAEAZ ARt A% Aotk
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3.2.2 Sg=m

A8 dolepol2—tS gHstT, 5T $£8-L

A4 ZF7l—r Be A8A7F GISZE A Fet=

ggstuzx & ol
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4. 0l XAl SHZe TIGERAIAH

41 F

Al 2 BASe 1819 Fad EXE AFsAsd, 199049
T R FY AM2dA AgzAl-FAE A (Tabulation ) - xAlF 3
HES FRHE ZE ARH -XFHF AIAE: ASIANGOE RolA. o
AL AAze FeF Ax -F423z3Y ( address range reference fi-
le ) - 2| A Akzte] #A 319 ( geographic relationship file )£ A g
AM2E BHoE AFste ZolH, ol& Hsld nIUg =zE sz =
2, =29 2 2 93, F2, 4%, 235 5% e FAAAGy-
drographic feature ), ZAM, A4, XY 3= (geographic code )ES A
Astste]  shite] dleletol 28 BRI AYelA. 2. AFAE YEI A
o] GIS7lgo]l HAF 2 71edl 7P AFNI TIGER( Topologica
}ly Integrated Geographic Encoding and Referencing )3}%01 o} TI-
GER Al2g] TZole o 39 gee Au7h sasch
AFAY WHe=ZE 19909 AM2E #ZY F£ go: BPo= TI-

GER Al2®lg A zatAl HAUh dge 1 o8 AHad ol

K

1. A87 olsiga FRAgE 3gsiEA g3 FAReFE f

3t A3 ( enumeration methodology )
°[& WHAIZ] AfME zAGEAE dS ARdn =AYRL
7HAIAE  Foh

2. MM o IR} HP¥F AAMH AR ( boundary information)
7t E sk

3.0 BRE =AT axd AHASA Jehlol stk 30T STl
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zAel ARY 25E o 10T Egoez =97 5~6%2 AP
| o 700%Fe] s=vF #Ae e AFE AHig d"E T
skl wiAEolop 3t

4. 19703 %8 AAg $HEAPY ( census-by-mail method ) & 243
A7171 i Ee A== ( geographic code Dol FA4E AAANA}

o,
4.2 TIGER/database file

doletuj o] 29 J4FgH AACdE ol &A 8F F& LaAdS
Z Agz azle]l FFA AYIHEE FxIAJE SAst FFFHoth
TIGER Hojeldlol 2t A8FRFA FA YA HEd=F AHdHe= T
z3}sla, 42 AHoz B33 ( geocoding addresses )A| 7|3, TA =
o AFexE 2 UEAE( product map )9 Agdo] H=ESF AAH
Atk o] HeolghHolaEs AMFHozE el FHAdolxw, F( county )
2 2g( partition)sHo] ¢l 5 4AA2E TIGER county partiti-
on 3}¢], GEO-CAT ( Geographic Catalog of Political/Statistical
area )3}el, national partition 3, zElz FAZHA Y3 FA 47}
A FFHE FAHA doh
dagde sdg AFsxn AU A Agse dAAA HejH, Na-
tional partition 3}de ®RE F(county) ZAAAe FEe partit-
on file identifierE 7IXz ¢o] Fx3side] &L It
GEO-CAT 3}dole AAMge @Al 2 A9 AR, B33, AAAEH
county partition file Alole] A o] £2Hol m, 7t Al A

glAl 3z = ( geographic entity code ) & Fo3l= master referen-
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ceol H¥FH YA AH =HAolY AEIZ=E 7K i county parti-
tion fileg ZA}® wo] rapid referenced¥<L 3t}

TIGER county partition filee A TIGER dp|eh] o]2x9] 7] (key)
ofv}, Ane] <Foli} B oM SixFelrt. o] ddx= AHHE =E
A ] #HE -39 TIGER Holgt¥olre] F2E o]Fx Ye AR
#AE 532 Aok (2133 <F2)>E= °] Fde FAHsI U= B
d (subfile ) o] AZ#AAS WE&S uUehllz ik TIGER Al2d”ldA &
HEe A=Y AFERE dFE o zddN Addd

¥, TIGERHo|Eu|o]2 . 3lde] g4 ( data source )9 Fog R

£ USGS A AFF3 1:100,0009 DLGo]t}
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BLKEDDIR

GT80DIR

BKARADIR

BLOCKED C GTUBS80 ) CGTUBAN ) CGTUBQO)

C1CURVE

LAKFIREL

C1FRALS
FIDCONT

ARRALS
*k Parallel multiple linkages

— & ONE-TO-ONE Relationship (:D

——————p=p= ONE-TO-MANY Relationship

—g——>p>= ONE-TO-MANY Relationship with
member pointing back to its owner

LAKZIREL

Random access
logical subfile

Balanced-tree
directory

{32! 21 3 35t4el TIGER county patition SI2L{2] =F5H
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{Z2) TIGER county partition subfiles

Name Identification

ARRALS Address Ranges

BKARA 1990 Block/Address Register Area (ARA)

BKARADIR 1990 Block/Address Register Area (ARA) Directory

BKARAEXT 1990 Block/Address Register Area (ARA) Extension

BLKEDDIR 1980 Block/Enumeration District Directory

BLOCKED 1980 Block/Enumeration District

CODIR 0-Cell Directory

CORALS 0-Cell (Zero-Dimensional Topological Cell)

CI1CURVE 1-Cell Curvature

CIFIRALS 1-Cell/Feature Identifier Relationship

CIRALS 1-Cell (One-Dimensional Topological Cell)

C2RALS 2-Cell (Two-Dimensional Topological Cell)

CRADDR Cross-Reference Addresses

EEREL Entity-to-Entity Relationship

ENTDIR Geographic Entities Directory

ENTEXT Geographic Entities Extension

ENTITY Geographic Entities

FIDCONT Feature Identifier Continuation

FIDDIR - Feature Identifier Directory

FIDRALS Feature Identifier

GT80DIR 1980 Geographic Tabulation Unit Base Dlrectory

GT90DIR 1990 Geographic Tabulation Unit Base Directory E

GTANDIR Ancillary Geographic Tabulation Unit Base Directory

GTUB80 1980 Geographic Tabulation Unit Base

GTUB90 1990. Geographic Tabulation Unit Base

GTUBAN : 1990 Ancillary Geographic Tabulation Unit Base

LAKRALS . Landmarks, Areas, Key Geographic Locations

LAKxxREL Relationships between the LAKRALs and the C2RALS, ZIPRALS, or the feature
FIDRALS

ZIPDIR ZIP Code Directory

ZIPRALS ZIP Code
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4.3 Cartographic Extract

TIGERY o] Mol A= X AMFL 0O-cell(point), 1-cell(line),
Jela 2-cell(area) 2 EHR3H AR} U7l HEA o] AsCIAM A

=2 2493y gside xzerBAE ( cartographic object ) 2 ZA ok

o,
g sue e AR eudez sy AfME dwdd
Azl Aok sz cleiNel HAe FEsiob Bk E EW IFE A

=337] AsiAE 8 sdeld BEE ThHeel, Foh

B3], AT 2= AFAAN ZexXgg JEhAw F3F - $ - AA
Zt g dFFRed A=E AT o aduig olgkge] HIF HAE
Ao} = EWF] E£A7F Eoh

olglgt AojE AA3Y] 98] AP o] cartographic extractzi
s 23} dlolgluo]AT} Cartographic extract:= TIGER database
A ARE FZ3d F=I Hez (I®22], A=AFzZ=zao] HR
2E8S &2 Hajd 4 SUES T3] 3o

Cartographic Extract & o]&3ld ZAIF 8= AFe A AFs3shy
o] 913, batch processing o2 FHHIL Ytk Az FH, A¥ ¥I,
A% (insert map )9 Z7] ¥ =3, =¢AA (map layout ) 59 Z7H o]
AFsEel At 2¥ 23 J.

dg =9, Z3e AGuUe AJA Yx ( feature density) & A

33l AR sEd, 2ATF 229 £HE  1:5,000¢04  1:70,000 7b2] 500
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#H, AT 8xE AAdE dos TIGER databased 3L AAHA

cartographic extract & ZJA3=S FHo o

Wﬂ'l "m"'swwm Balanced Tree

Dirsctory
~————————> Pointer Path

(18! 22 ) Cartographic Extracte| FX

4.4 Publication Map

Cartographic extractr7} ZA}T Q& A ZRsi=d Teosichd, g

e ESAAE AAo= cartographic meta-file & A}83lt} ZFAT 8

ol 28 27 SAAE:E FF7F A 2L EE 2738y Wi

interactive mode & ©¢]£3}3, non-interactive modekx o]&3 T}

shtel A=E Ay ARME sl

cartographic meta-file o]

gadld, X A Ze] 2RI meta-fileo]= X}& ( object definition)

HH
s

olyz} function ( subroutine )o] =25 o] <glt} Cartographic

extractsh= @2l &% -U§ Fo] MY e A=E A A

meta-fileg 71738l AN 2L meta-fileS wWE F

e £ AWl 29 24 ].
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TIGER Data Base
Partition

g 00 -

Entity Code

Required
TIGER Deta Base
Partition Codes

= v

Dstermine Parent
Sheet Layout

v

identify Inset
- Windows

v

Determine Scales
for Inset Map(s)

v

Determine Inset
Map Shest Layout

EZ-NHOMOOI T

-

Record Map Shest
Scale and Layout in
the Map Sheet Control
Flle

The process is
repeated for each Mapping

mapping entity Module
used

~ G e OO

(38 23] =8, =g, 4=HHO| x58
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Scheme A Scheme B
Application Application
Program Program -
Cartographic
base dala
Consolidated : mela-lile
Meta-liie
'
= Map specilic
mela-flle
Program lo interpret the
mela-file for a specified
output device
Program to
merge mela-liles
Cartographic
base dala
meta-lile
Application ‘Consolidated
Program Meta-flle
Scheme C Consolidated
Meta-file
Program to interpret the
mela-file for a specified
output device
Program to interpret the
mela-file for a specified
oulput device

(38 24 ) Meta-file I} EAHXzo =
4.5 TIGERA|2HIS| MZ A

Ad 304ztel GISgAlele AHeEo: vt o B o7t
6 TIGERAAge GIS7|¢ZHe 7iMe 7i7le @ + 9o TIGER
Azde fPute]l A9yn ANE me AMA ABE AY P 2
A Be ANEE Fu A o Axde 4Tos oEUY TAX 4
48 FUsw ded o

@ Top managemente] Al7]&o] ulst #43 Exdo
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GIS 716 AlS ( hardwire/software ).

ZAHEATY %% JAAYH DIME fileA|zg B3 thdzte
zd9 AY.

7NE AL (A=) e AYH AFAE A (=Z2aehe )9 A7)
£o] z3zg ARE °F.

271 712x7} Fulge] U3, USGS7F DLG 5 FAAZ HoHE

AFs= T 71l ¥ =x
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I. 1990 Census Field Maps

Field maps are designed to help with the collection
of data for the 1990 decennial census. A map type
may be used for a variety of decennial census field
and office operations. To serve all requirements, map
types often are modified to meet the needs of a spe-
cific operation. Field maps can be placed in three cat-
egories: 1) true field maps; 2) boundary collection/
verification maps; and 3) early/limited use data re-
view maps. True field maps are used only by Census
Bureau staff for data-collection activities. Boundary
collection/verification maps are used by Census Bu-
reau staff and various local government and tribal
officials for geographic entity boundary update and
verification. Early/limited use data review maps are
used by Census Bureau staff and various local gov-
ernment and tribal officials for additional geographic
entity definition (census block equivalency) and for
data review. These maps also are made available to
the general public. The three categories of field maps
are described below. (The highlighted numbers dis-
played pareiithetically following each map type title
show the number of map sheets being generated for
the 1990 decennial census.)

A. True Field Maps

1. Address Register Area (ARA) Map (311,835)— A
large-scale map produced for each ARA. Collec-
tively, the groups for the four types of 1990 census
enumeration cover the entire United States and its

possessions: 1988 prelist; precanvass (TAR); 1989

prelist (update/leave); and list/enumerate. A lim-
ited number of geographic entity boundaries, in-
cluding state, county, AI/ANA, and ARA, are
shown. Areal features such as water bodies; linear
features such as roads, railroads, pipelines, power
transmission lines, and single-line hydrography; and
landmark features such as mountain peaks, parks,
and schools are displayed and named. Census block
numbers are displayed. Listings identifying all
streets and their associated ARAs within district
offices may be used as a cross-reference to ARA
Map sheets. :

2. Block Sketch Map (4,983)— A large-scale map rep-
resenting either a single census block or a cluster
of census blocks. Features within the subject cen-
sus block or census block cluster (including census
block numbers) are identified. A list identifying all
census block numbers in a specified number of sur-

1990 HIMA ZAE AT

rounding tiers of blocks is included with each map
for reference. <

3. Block Split Map (110,100) — A large-scale map pro-
duced for each ARA. Cycle 1 maps include blocks
split by geographic entity boundaries in selected
TAR and 1988 prelist ARAs, while Cycle 2 maps
include blocks split by such boundaries for all types
of enumeration areas, except those ARAs previ-
ously mapped in Cycle 1 containing no new split
blocks. In addition to the geographic entities shown
on the ARA Map, other geographic entities shown
on this version include MCD/CCD, incorporated
place/CDP, UA, VID, and CD. The boundaries of
these tabulation areas, their names or identifying
numbers, and tabulation block numbers are shown.
Address range information is included in TAR areas
only. Areal, linear, and landmark features are
shown.

4. County Locator Map (8,266) — A medium-scale out-
line map used primarily by the DOs for planning,
orientation, recruiting, and managing enumerator
assignments. Map coverage includes all territory in
each county. State, county, DO, AI/ANA, and ARA
boundaries are shown..MCDs, incorporated places;
and ANVSAs are identified by name only. All car-
tographic base features coincident with displayed
boundaries are shown and major noncoincident
features, such as roads and streams, are displayed.
Cross-reference listings identifying the ARA num-
bers on a map sheet and the map sheets dssociated
with a specific ARA number are provided with the
map for reference.

5. District Office Wall Map (4,827)—Multiple full-
size map sheets that can be mosaicked to display
the service area of an entire DO. The Urban District
Office Wall Map is a medium- to large-scale map
produced for selected urban area DOs, while the
Rural District Office Wall Map is a small-scale map
designed for DOs covering a large geographic area,
typically several counties. Within the DO, major
features are shown along with geographic entities
including county, CT/BNA, and ARA. Census block
numbers are also shown on the Urban District Of-
fice Wall Maps.

6. Postal Locator Map (1,404)—A small-scale map
produced-for each mail out/mail back area located
within an update/leave or list/enumerate county.
State and county boundaries are shown. Selected
cartographic base features are placed and named.
The mail out/mail back area is highlighted by ap-
plying a screened shading over the adjacent fringe
area.
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B. Boundary Collection/Verification Maps

1. Boundary and Annexation Survey Map (141,864)—
A map produced for each functioning county, MCD,
and incorporated place. Maps are sent to local of-
ficials for update and certification of geographic en-
tity boundaries. The 1988 BAS maps were designed
to collect boundaries current as of January 1, 1988,
whereas the 1990 BAS maps were designed to col-
lect January 1, 1990, boundaries. Additionally, “BAS
like” maps were produced for Puerto Rico, the Vir-
gin Islands of the United States, and the Pacific
Outlying Areas.

2. Collection Insertion Map (74,063) — Collection In-
sertion Maps were quad-based, fixed-scale maps
created for editing insertion to the TIGER data base
of 1990 census tracts and block numbering areas.

3. Tribal Review Map (1,771) — A medium-scale map
produced for each AI/ANA and used by tribal of-
ficials for update and certification of boundaries.

C. Early/Limited Use Data Review Maps

1. County Block Map (209,600)—A medium-scale,
county-based map, normally consisting of multiple
sheets for each county. The maps portray the
boundaries and names or identifying numbers of
most geographic entities for which the Census Bu-
reau tabulates data, as well as a wide range of car-
tographic base features. Census block numbers are
shown.

2. Governmental Unit Map (203,334) — Governmental
Unit Maps are produced for each MCD, incorpo-
rated place, and AI/ANA for which the Census Bu-
reau tabulates data. They are medium-scale maps,
identical in content and design to the County Block
Map.

3. TAR Geocoding Resolution/Work Place Spotting
Map (62,123) — A large-scale, census tract-based map
used for researching unmatched addresses and
identifying the locations of major employment sites.
Geographic areas identified include state, county,
AJ/ANA, and CT/BNA. Areal features, linear fea-
tures, and landmark features are shown. Address
range information is included.

I1. 1990 Census Data Product Mai:s

Data product maps are designed for use with the data
the Census Bureau tabulates as a result of each cen-
sus and sample survey. Most data product maps por-
tray the boundaries of the political and statistical
entities for which the Census Bureau tabulates data.
Some also present the spatial distribution and relative
magnitude of sets of census data. Data product maps
can be placed in four categories: 1) data user maps;
2) printed reference outline maps; 3) printed thematic

maps (page-size); and 4) printed thematic maps (GE-
50 and GE-70 series). Both data user maps and printed
reference outline maps are summary reference out-
line maps. Data user maps are electrostatically plot-
ted, monochromatic, paper products. Printed reference
outline maps are included in the published 1990 cen-
sus reports and are printed in the traditional sense.
Printed thematic maps are categorized according to
size; page-size maps are approximately 8.5 x 11 inches
while the GE-50 and GE-70 series maps are approxi-
mately 36 x 42 inches.

A. Data User Maps

1. 1990 County Block Map Series and Index
(180,000)— A comprehensive, multi-sheet, county-
based reference map series. The maps portray and
identify most geographic entities for which the
Census Bureau tabulates data and a wide range of
cartographic base features. Census block numbers
are shown. An index to map sheets is provided for
each county. The maps are prepared initially to ac-
company the special population summary pre-
pared in accordance with P.L. 94-171. As such, they
show the boundaries and identifying numbers of
all voting districts submitted by participating state
officials (90,000 map sheets). A second version of
the map, on which voting district boundaries are
omitted, is released to accompany the printed 1990
census reports and STFs (90,000 map sheets).

2. Census Tract/Block Numbering Area Outline Map
(4,200)— A full-size (36 x 42 inches), county-based
map series. Identifies MCD/CCDs, incorporated
places/CDPs, A/ANAs, and CT/BNAs. Only those
cartographic base features coincident with CT/BNA
boundaries are identified.

3. County Subdivision Outline Map and Index (100)—
A state-based map series, generally available as a
single, full-size map sheet. Identifies counties, MCD/
CCDs, incorporated places/CDPs, and AVANAs.

4. Voting District Outline Map (4,000)—A full-size,
county-based map series, produced for counties
participating in Phase 2 of the 1990 Census Redis-
tricting Data Program. Identifies MCD/CCDs, in-
corporated places/CDPs, and VTDs. Distinguishes
between types of VIDs (actual and pseudo). All
cartographic base features coincident with VID
boundaries are identified.

5. Urbanized Area Outline Map, with selected base
features (400)—A full-size, UA-based map series
with state, county, MCD/CCD, incorporated place/
CDP, A/ANA, and UA boundaries and names
identified and major roads shown. All cartographic
base features coincident with the UA boundary are
symbolized and named. A fringe area is included
and highlighted to distinguish the extent of the UA.
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B. Printed Reference Outline Maps

1. American Indian/Alaska Native Areas Outline Map
(500)— A page-size, AUANA-based map series. State,
county, MCD/CCD, and incorporated place/CDP
boundaries and names are shown in addition to the
AI/ANA.

-2. American Indian/Alaska Native Areas of the United
States (1)— A two-page-size map of the United States
showing state, county, and A/ANA boundaries and
names.

3. Census Tract/Block Numbering Area Outline Map
(4,200)— A full-size (36 x 42 inches), county-based
map series. The higher-quality version of the Cen-
sus Tract/Block Numbering Area Outline Map
available as a “data user” map.

4. County Subdivision Outline Map and Index (300) —
A state-based map series, produced as a multi-sheet,
page-size map series. Identifies counties, MCD/
CCDs, incorporated places/CDPs, and AI/ANAs.
An index to the map sheets is provided for each
state.

5. Congressional District Qutline Map (550)—A state-
based, page-size map series bound in several Cen-
sus Bureau publications and presented in the
Congressional District Atlas. The boundary of each
CD and the included counties are symbolized and
identified. Selected incorporated places are shown.
County-based inset maps are provided for counties

containing two or more CDs. Cartographic base

features coincident with CD boundaries are
identified. ==

6. Metropolitan Areas of the United States (1)—A
two-page-size map of the United States showing
state and metropolitan area boundaries and names.
Type style and boundary symbology distinguishes
the three types of metropolitan areas—MSAs,
CMSAs, and PMSAs. :

7. Public Use Micro-Data Sample (PUMS) Areas (18)—
Seventeen slightly overlapping sections covering the
United States showing state, county, and PUMS
“area” boundaries and names. An index to map
sheets is produced.

~ 8. Regions and Divisions of the United States (1)—
A page-size map of the United States showing state,
region, and division boundaries and names.

9. State/County Outline Map (57)—A page-size, state-
based map series showing state and county bound-
aries and names. State capitals and selected places
are included.

~10. State/Metropolitan Area Outline Map (57)—A
page-size, state-based map series showing state,
county, and metropolitan area boundaries and
names. The three types of metropolitan areas—
MSAs, CMSAs, and PMSAs—are distinguished.
State capitals and selected places are included.

11. Urbanized Area Outline Map (400)— A page-size,
UA-based map series. State, county, MCD/CCD,
incorporated place/CDP, and A/ANA boundaries
and names are shown in addition to the extent of
the subject UA.

12. Urbanized Areas of the United States (1) — A two-
page-size map of the United States showing state,
county, and UA boundaries and names.

C. Printed Thematic Maps (Page-size)

1. Assorted Titles (24)—Page-size printed thematic
maps of the United States. The two standard titles
include Major Acquisitions and Dates of Admission
of States and Centers of United States Population:
1790—1990. Additional choropleth maps are planned
for each of the following report topics: population
and housing counts; general population character-
istics; general housing characteristics; social and
economic characteristics; and detailed housing
characteristics.

2. Population and Housing Atlas (580)— A proposed
volume that would contain numerous page-size
United States thematic maps.

D. Printed Thematic Maps
(GE-50 and GE-70 Series)

GE-50 and GE-70 Map Series (20)—Full-size, color
maps of the United States, at a scale of 1:5,000,000
or 1:7,500,000. Standard titles include: Metropoli-
tan Areas of the United States, Districts of the 103rd
Congress, 1990 Population Distribution Map (Day-
time View), and 1990 Population Distribution Map
(Nighttime View). Additional choropleth titles are
planned to depict selected 1990 census data by

-county.

Additional information regarding the wide range of
Census Bureau map products may be obtained by
contacting Customer Services Branch, Data User
Services Division, Bureau of the Census, Washing-
ton, DC 20233. Phone: 301/763-4100.

_65_



1990 CENSUS SAMPLE MAPS

3 G622 PY9d

(2225 ) Portion of an Address Register Area illustrating an area for whieh the
mapping software produced an inset by whole blocks.
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4(a)ez (b)eh e HAPL 7T 0.5m 2719 HAAE ws
ook stm= ol 470708 XYFHEsF Hesd Audz dAFHY PR
( Connectivity Citorut fon Y Fd FnH4el oggd + Ut 2
A4y, o3 Fejyd =717 AsE a4 mde wWHAsng WA oW
232 474 mAY 4+ U H2H2 FAAH Fue FPe wA od

#gg AL M2 e x7% Fd do. ¥H4 FHAME= FEu]
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Aselo @ ® ol dBAE oAl EAsHo|o} ok
949 AnE Jels g 2Edd o FAX wwe oed 2ol
2%d 4 gk

o HWxH FzZ:HEe o5 FejE A (cell DY %, 7 de &
gl we S¥do= ssdn

o e Tz:E,d,de Az Utk We 4% Wy wIe
gtk M7 "e Az dFHE= XYFEY Jdolw, HEE  Fola &4

3 waNz & U

2.4.1 ==H 4§?EV
dx8 AsTRY 713 p9w Fhge 2= (6rid ), 4
(cell ), == 4 (Pixel )2 FA4dA w|4¥g (Array, Raster, Matrix
or Lattice ot} zt 4o P} Ao goz FxHW, A=IH: &
el gold f¥e uUslE £AE 7D Atk dH2E FRM He
shte] 4z P =3, AL o wPom wdsHe dgsm e
dsd o8 FH(EF)HH, de Aoz Jd¥an Ae 49 AFe
2 FPdh o] ARTEE AYYRE FIAT 2iY A=RINE A%3

el

o] Aol ofym Egd (Quantized )F A

lo

2 7133 geA, B4
£ Abgel wlsl Aol =Zslzk 2 W Wolgh WA AN 2 FFL
2. o8 =9 g 4(a)dAd ash caple Ale 5olth wd 2
g 4(b)A a9 co AYE ojFe] FHs: 4 WL A&} E
£ Ag Mestdl met 7ou 47k 2 & Uth ¥4 (a)y WHL
old Iy d(b)e WMHL 7otk Ao Frlel mEd FFErsE Lekd

'7] g £ X342 ( Digital Image Processing )9} 22 EFEofojA]

_12_



£ rusE Ede 9549 Zoes yFse] uE s FFE Had
. gek

S HY3I HIl=EdHoz JHAHsiH, zF de &

ol
2

oy EHe A
Ngoz #HAZge Ade uyepdtm 78 ok s143 ( Resolution )z}
2o ool sl Nshe 49 =719 Aol AA ABAIM
Ashe wAe @Ad oz Falh

@ (b)

(38l4) {2E87F HED el Al S8

2.4.2 EQ £F 7

FgEg e =79 A= UyeE 3y ( Tessellation ) &
qHAANIF AG(aW5 ). HF @el AsHE Aozt FAAP] i
4, 22 sEda zZass Qusss] ol sizdse A ¥4
d mwa HAAZPE o] ASHAL
A7y ARe 99z pEsdl FP® 4 AoE 2 FHel db w
o, A9AAD g Aslel UM BAZ Atk F, AR we Ad
& 4719 AL IFFA=E 2oy dFAd 2Py 4FJAE ZFAA 8

Az mou s ol AAAeY AdE 13 l4lel FHr HEd

- FsAgYs PaAEyel Atk FAYEe UAA

Zzte] Aoyt wulsy o A= 2EF aos #HdE A3 Ao

i
brte)
rlo

-13-



#HE Rom i z3u FAAEHE Yy gF¥e gL Fyyg= B
e = §7] dEd sSg"e zgol oFHeH, Iy =

glo ¥tf-&zk( Overhead )o] =g sjt}

Rectangular : Hexagonal

TeVAVATE  BVATA
LNENENOF SN
AVAVAVANATATAN
AVAVAVAVAVANAN

Triangular

(a8l5 ] JUEe|H ( Tessellation )

..14_



2.4.3 ¥&4d #H2H F=

g2 ARE A58 FoutH oz <2 HFx(chain co-

fr

=
de ), &8 & = ( run-length code 22 = ( block code ) ,;1/

)
231 AFA]$3 ( quadtree ) o] Uuj7}x]7} A

286 AAMEe 2 AREH F-4-d-F FF(EIY
A%g Boz P& W)oz =} JYste wed deel s Feldo.

TS 0. 88 1L ME 2,98 3 § AR N9 VAN § 0,

o] y=Adh
10 -3 -t 6 3 0. 0 3 2.3, 0 05
o3 a0l 0l 1 2?, 9o
o371 e 7 Wdozm ZErE wi (cell Do +2 Fdstn Utk

2},

-

o}

A Fee JIAA ARsE dlo] e EFRFY wPY By

o

5
®A7 g A4, ¥4 ( sharp turn ), 924 ( concavity ) 5ol o
g 47 2 & Ut wEel FRF(union dojut WA ( intersec -

tion ) 3 ZL AL oFE ey, EF AHe] =BE HAdel AAHeloF

571 WEel AEel FHol Brste wde sl

1 2 3 4 5 6 7 8 9 10111321314 1518

BN AN -

(ael6 ] #SaB X=2F XA (region)
-15-



(2 8 gx 3=
Z A=l &3 e FEL 4 drig 9FAN 2EF
Wgoz A Ay T AL AZse WHeth (a¥6)e WEd 2o
e o
Row 9 2,3 6,6 8,10
Row 10 1,10
Row 11 1,9
Row |2~ 150
Rowerd3- 3.9 126
Row 14 5,16
Row 15 7,14
Row 16 9,11
o] dlolA [(26Jel 69(16x 16 )7He] o] AHHe] SHRlo 227N =2
&5 dgdEn. "t ARE AFsE IRl Agdd. A A
g2 I=e dUdsee FA(E A=G9st oo A2 FAAE )7 A
< oo A8AFo] Folsth 53 AL Ay A AFE e
28#AFH FHZs a8y dUF AU Ase dFe A=AFHY
AszFdN AALE ZA ¥E TE A%
(3} - 8% =
d P z:=o AP ANx3 He d9L HA(tile) d
Blel FAzty BE2L Agdozd 2xges IE & Atk (J™TIL

(ad6)el 2B ARE %A AWYFez FAINE7IE
A 7HA]

Fze

Aoz Hof ¥ 3 ( MAT:medial

_16_

A (FHHEIG FHs ) XY FEe}

Ro Fo A8
A2+ 9

axis transform-



ation )olgtm @tk (a6l AL 179 1699 A= olFofd A
Ay 9ol 499 AAAY, aFn 174 199 FAdFHe=z A
Zhc Z4 Az 2709 FHEsr FestE2 o AL 57A £
Az A F A F, 4hE FEZ, 34 49 IV B AF
s BAST Folzn AgeA AL FAAFPel EFF FAHL ©S
943x71 wEe] o] WES FL&Ho|th T A2 I=9 EF I& B

2Pl aFFHoY, 71EF AxRd 23 " ZVE
e Azuglz 2R FA"E F9ole vlEgHet TUF HIWAD
2 R el ﬂ’ﬁ% AL AU A= Tflel el He EAS
Fasted Fdol Atk

e

%, 22 3oy d P2 3=z AZH AsE 2P dAe WA

sy
o
o
=

28 Wz A¥Elop @k

R
—
U] it B

(ag7) S5 Han =22

_17_



(4] A& %8 ( quadtree )

AEE FUse 4¥9H YHL YAFHo= Hde 4 EY

(quadrant ) o2 e Zlojth WA (NS & @AY wob A

_‘_!Hi__
o2 FZAJ|EAM olE iAol EYo] 1 A% ( mapping unit)e] ¢

del TPHEste Feth BAA AF e udE el stiold

) 62[63
sa[69{70

7

(a¥8] 4X+813 X|9( region)

(288 )dMe [(2™6)9 9RY S AHRFoz o] AEd
Az At o]

L

% FzE AXN$E (quadtree dolgbs 4708 bR
(degree )& 7IXE uUFe ¥z uyehd + Ut
O node

O pixel out
® - in

NwW N S SE

(389 ] 4Xs8x
_18-



(2¥6)el 4xF¥e [(aP9Is 29 2°x2°@e] wjge 4AFY 7
d ( root node )o]9, no] Foj(level )E ZEth Z FALS 47
7Kl BA, B85, 9A, 959 Al 298 Zeoh 923 ( leaf node)
2 fHold RE¥UHA & 4ELEL RO

1ASFYe o el ws Be P Az Aok AYe EFA
( standard region property )o] &gZo=z ZAAdL 4AFFL ¥
Zel sHAHL A= #Hd ( variable resolution array )o]7l uwj &
Fusl Wolds RS Vel AYSEME Fusk A= FE(AF)
& AdEA ©E £ slol &I HFFY F d; FAARE B3N

F A9 (2810 Ca-4) J.

(28 10) 4x:8FZIL 4 $E0OIM UERHE XS EHE

4A5Ye] g 2 EAFEL 4A5F F¥Hel F&rid dE AA{7E U
Elg 4 3tt= Ao|th( translation-variant ). &, & e =71

£ 7l SA9 Aol 2 4AFFoz B 7 U wald o W

-19-



We P 2ot AW A4oE A Pk Y, 4AFFe
Y Aedg A BH Wz =¥yel P (hole)e FAT &
itk o] WEe AWt AN @e lgolw, 2 ojgdl U@

o] HAA znxFHz Yo

2.4.4 9E ( vector )RABEFZ
HEly gde B¥e AE A5® @ AFspl Edske
dio Ao FFIFL, #A2EH FHFH 2ol EFH ol ol A, #

o, Ad< AFsHA BIEE F de dEFHY ez I aFY

filo

AFE &F Aol Az, = HE FHIIZIZ d2EH IR A
Ho] AW FTAY 71¥FH 27 ( basic step size ) & Az A7l
ol 99 dudide dEFo] opth. WE AlxRlelA AZAHGE A e
Aewio] oz FHFHAT

AAde shtel XY am= A7 FolHe AYF Apolztn & o+
At XYFE olgfdx o] ‘FH'e]l FAon od &4 Am U=
72 YElis ARt FrhEolo gtk 4E Bo ‘'S dE AERY
#™@gUel 7zt 2 £ Ao AR HIZ=e Zisze o 3o, 71§Q
#g¢ ARE Idsor @tk ‘F’e]l ALY dHele AR HI=
t 22X A, gxe] FEH (font ), FA(AZAHE, $53E, D,
3, 33 5o BT FEE oplz e HIaHyg SA3e] AW R

= Tasjor st (2R11)e ‘A’ AM ATzl oF Holm Sl

_20_



‘71(5]9

— =E3 #¥x2} ( unique identifier )

Aol W ded 3
HAE
24
CEES
— XY ¥

— &8 & Hady ABSA

—— o A 71% =3
Z l-ﬂ-ﬁ‘l:
drE — $A5E
ek

A8 ( font )
A4 ( justification )

24 713 XU
L agsge 4 Aol 2=

(ad 1) ® A HMERERE

A AL 27) ojate]l HF=2 FAHo A= A ( linear feature)
ot ¢ e de AW, BY(2Ae XYRE), agln s5E A
Aste dz=2 FAHe Utk 7158 AN HetvE (display sym-
bol parameter )= | Z8Ax ( disply device )o] A Eojr} H
e BaAt ‘ofz(arc)’, ‘AU (chain) ', ‘ 2EFH ( string )’
e d&xy 2P Me mEAsE TSE(nsAde xXYHE PPl ¥
- , EE XYRES F7 ¥

paR B 2

42 AUe BFF Fdel ARAT WA}, AGAzie] o  2aHAR

._21-



538 @He] F(number )& AFFo=zxn AsAY Ie AJFY £
At AFARE EY71719] B 9 oS SHAM sy & FE(i-
splay drive routine )& $8# U484 ( B spline )7} %A o
HEHES ARG ol AFAE oln ZIgHel U= Aol A’
Ee 9@ AP o] AR EFYo] B AFRE A= Pzco
A AZE F Ao

02ty ( polygon FE= region )& HE dolgho]2dA o8 sz

¥iez EHdE & Aok AHFBR A2FHM dRrEe FARE oy

a

& Agslel Azerl Wil W AMgE oEm EdsSE PHe ge
240l FZHel Ak
2y ArTzd 27

flo
(5

Abgel gel, 9" oAd, 94, & 949
£4e TgHoz 8sel Tz JEugd oo sHn Us
549 £48 FAxz Fdsln zJse o Ao

o2td vMEYaE AAsst AZE dE ool ge AAzdel o
o AA, AxM @9 oy (region)e zz =53 Y, =d, 2
An WAL sk driele P28 WA o] sEAA EFE o
A(skeel a71)7 9o FAHoz wWER 6T AAAIEIA A}
7 9 4% T 9w AuN e g% =718 JHow 2 4 A
o EYxu ADEAdAE A=g9 (map unit Yo e =377 ge
B¥E A9 gtk 24, AYd 2HE AN ARTE7F 57 P (stream
network JolMst zo] zze] Tzl A TAYL =Y & 9.
olok @tk AlA, FAEIM TAPe 2T e FF( level )o| ofy
o 35 e AL dz SW sFaE 2 gzdce] Mojges e

Hzgel e ALl F oz¥e $Fe oE oz Add



(chte 7x)

o248 TN Z dole FHolole (IR 12 19 o] e Yty
o2 FAHY St dA¥ge dAYye ER HEY HE= Ess
olliL, Bge ZZ ARso] Utk o] FzoME Iz A|2H (refer-
encing system)o|u} ¢4 (topological organization)s} wWA]& o
2 AYEY SUA @t Exolg 284@F o] ZHANR: FEAE @

A F=d Atk o] FxeME FiA9 A¥F gzdel FHdn I

Zl:
= Wol ¥ FAH: 5 AFIpY olgo] HlagHo|tt

e
q
2
o
Polygon I: Polygon I1: Polygon III:
1,4 2,2 6,4
4,3 4,2 a2
4,2 4,0 6,1
22 .0 4,0
4,2
4,3

C(ag12] oz =

(DIME #zx]

BAE 94 gAE AE AETFF S ESAZ AL bF SAF
°] DIME(Dual Independent Map Encoding) A]2%lo]t} DIME do]E} 3K
o 712 84 SS9 By¥ow Hod HE(line segment)olt} EZ

ARAA EPVT 2o dAEe Y= BREd 7

o
B{Y

Al o o] X
= 2 =2

Mo
ftfo

-23-



Zt gle] EJHE A3 ZEH ddHe] glen, EF OzA¥e =¥
7] 9% Rz (code) 8 NI Yo (213 ]S 9F DIME F=
2 Yz Ut

Zt AR AR olE, AEo] AFFH I EU}E FH (from node/to no-
de), 1z AL 9o AT 9z Fe]l AFAH AHE o] 834
AR 4A F/E F At a¥edAME g, $EH S (zip code),
AEO|E (/=W )& o] 83le AW (address) & o

DIMESlE FEoA THE ARS

23
=
+
o
q

, B2 shie AEoM AdsE A
£g o= 74 (point-back) ¥ 4 g7l wWEel 2IW I 2t
Age AYSAY 9B AAAL RIE e oYY ge sl=we

2= MEo] FvMo=z wEI W e PFH Aol 288t § F

AZHE DIME 3lale] oxE 7] $js)A] ARITHMICONo| & H3F ==z
a9 Agdta Uk EF o] AZTFANE 2RI TMe o F
Hoz FAszm 71 wEo] ulolEre] o] =t

2 Birch Si.

1

T Smith
@ Estate
=

Cherry St.
3

Rutgers Rd.

Header I[tems: Groups of Segments

Header Number ;| Zip Code | Area Code | Tract

1000 93106 805 14
1001 93117 805 14
Segment Codes: Each Line Segment
Addresses
Segment Nodes Po lygon Left Right
Name From To | Left, Right Low lHighl Low | High |Header
Birch St 1 2 = Smith Est 101v 7S 102 178 | 1000
Cherry St 3 g = Smith Est 103 177 104 i80 | 1000
Rutgers Rd q } 2 = Smith Est| 8602 | 8686 | 8603 | 868S | 1000
Node Locations:
Node- | Easting | Northing
s 127,251 1,340,600
2 127,352 1,040,601
3 127,350 1,040,584
4 127,256 1,040,

(a8l13] DIMESIZF X

_24_



(OlF-xZ= (arc-node) 7Z )

old -k= FEME ASE F-4-94F9 AAzAes FSUC
(29 14J0AE A= == xy 3E= F9sn, Fod =cs
Agsid olag Fewd. ga¥e oA 18 EAML U= oz A
gEt of AeTFzME Y- 4E-0ZEel IuM AZH] gEe] o

g0t dU¥d 244Ne d4A AYY ¢ YT, SHYRE] =
3 PAdez 9" 4 Ute BWe 2u U 3, wEEA I

o B¥ #4487 wco AdEE 5 AdsA A=R ok

I, okael &47ked Qolsh tHgel 4sted ¢, wEe 24
Azl 71880 UA Yotz HEE olfspd A W & dE AS

otk olF AEE AF AT ASAE AHSY duEn oAl Avwd
Ae MAARYL + slou, AF A @t FtdE 3 =
"ol d BAHolth mepd, zeded S4e we MAR} 1 field
9 gge FYMF B4,

rr

1 5 € 3 Bireh 8t,
Smith
I| Estate II1 Cherro-ot
< IV 3
Nodes S Traffic
Number | Easting| Northing [Control |[Crosswalk
1 SRA2ED S78.2 Lig Yes
2 218.6 S581.9 Sign Yes
) 224.2 470.4 None No
[ 129.1 4971.9 Sign No
Arcs
Pavement
Number | From | To Length | Condition | Lanes
I a " 5 106.3 Cood q
11 1 2 92.2 Fair £
III 2 <] 1585 Failr 2
v 3 &4 95.1 Fair 2
Polygons:
Name Owner Arcs Perime ter Area |Zoning
R34 |J. SmIth|{I,II,III,IVU 4a0s5.2 10203 | R-4
A3S R. White |III ,UI ,UII,XI 478.1 11562 | R-4

(O8l14] o3 -x= XZPEX

=25-



(AN X2+ Zx] (relational structure)

AN AsgEr ojd~h e FEY WY FAlNE ol -LF e
Ae S4A87E 438G @74 AZ=HE @ 9, o] FzAME &4
JRE 0z B

(215094 A¥EE gAsE oa-x= Tz P s =
Aol dE AL ¢ F Yok SHFRE HolBel AHagol Jew, o
HolEg Hdeldolgtn #rh gHolMe 8 (rows) e ¥ F= (record)

EEx FZ(tuple)ojgtz 3t ¥ (column)e F= x= SAo|t

I\

AR HolEE dZAE AL F Ayl FHIA e d=(H

4)= aYolr= Numbero} Nameo|t) o] =2 7] (key) Pz &

o,
24488 =49 sKlz Bgsy] [ sde TS molAY
3, o

dF4E I/H7IE SHARE 44 AV #@=5E 5+ 3 S

EZo] dojedolx #EAl2Ele]l #AH AETEE AL &
GISol AZAIA AH83hd Hl&e FPsa §F8HES FFNE + Ao
dBASE IV, Oracle §o| GISe|A o] o]&=Hi ith

- 11 Birch St.
Smith
I| Estate 111 Chirrs St
4 1V 3
Nodes: Traffic
Number | Easting | Northing Number|Controi |[Crosswalk
126.5 578.2 £ Light Yes
2 218.6 S$81.9 2 Sign Yes
3 224.2 470.4 3 None No
q 129.% q71.9 4 Sign No |
Arcs:
c Pavemen t
Number | From | To Number [Length | Condition | Lanes
1 q & 1 106.3 Cood 4
11 1 2 1I 922 Falr 4
111 2 3 111 111.6 Fair 2
U 3 q v $35.1 Falr %
Polygons:
Name Arcs Narme | Owner Perimeter| Area |Zoning
R34 [I1,II,I11,1V A34 |J. Smith| 40s.2 10203 | R-4
A3S5 |III.VUI.UII,XI. A35 |R.Hhite q78.1 11Se2| R-4

(agl15] #AH F=

-26-



($AME 2= (DLG) 7=

al

=

4o UsesE FANEAR FHE A ge Ue AN %
e, 53 old¥ ARe IVEEE AW o3 Stk elbed SAA
¥ g = (Digital Line Graph, DIG)= <&z T3 HHg 3 Tou
o] 9t DLGe] Mmoozt USGS 7.5min(1:24,000) 2 15 min
(1:62,500) NP=7k A=A =T 1 : 2,000,000 3] AzAIe
7122 DLG 3Klo] A== rt.

DLG3Ae] xAsYL8e Az g FA ooz FAHe Ut o]
olle F34 2 BAFAA S THF AAAM, #Holdl2& A -3FF
FA4, delo] 3 mEFoz FAH Utk Holol4x FFTEA A A
~¥] (Public Land Survey System, PLSS) S 7|Zz TAHel glch

DLGe] 7|27 =AyQ4E DIME, Arc-Node, #AIF Fxo HFAMSHh

Zd (node)2 AL FH, == AR AL Uehld, A& 53
Ex FHE FAEZ] AslA H(point)o] RIIHIIE Aok HELS A

I FHol Uz, ¥R HdEe Fpd A= BAF(AY) L AZE +
=3 ol 0oz AHexE £33 degenerate line 2 A}{3(d Ui

goju} Sxg Foz HT & 3ok

gztde dEoz Easeln @ A@e Ead 9z¥e 542 ug

AARE B3F3A7]E= Hox Fc A2dge Algsit SA I = folA

F= (major code) s} wlo]y = (minor code) = ZFHo] itk vlolA

_27_



- TLC.
=

Z=t AAE sdz FA=d YW Ae TAAE 9wy ¥FE 4
Ehiz AMA AE 248 S3e g,
Wolq == 8 =
020 7|18 = 1%
050 =
070 A F 9 FAFH
nlojy Iz YxElz FAHEH, AAHE oot o AAEE ©
=7 Zrh
uto]y IE= ¥y =
001-099 2= (nodes)
101 -199 t}z} 3 (areas)
201-299 A& (lines)
301 -399 degenerate lines
401-499 o]ul Bx I (general-purpose)
601 -699 Am Fc (descriptive code)
o W= (general-purpose) F=i AMde]l =Zslgh iFel wa A, A
t UZgoz 4AE 4+ & AWl ¥IE Zolm 4PIc=E B

A4 ARg Bl 94¥ ot
DLG Azsdele su @ I=st
44 A, $I9Y, AF

o Ausp £3de Utk A

A&
Al 2, sldufjol

Agd sEclE

Z12= e, 3o @ I=dE 3k

ssd 3

A -gaEe) A% 5

A5

Jephe 49

-28-



Hu, vo]4d @ wmoly 24 z:=, Bx(text string)o] s 1,
Age RAzdzcode AR FH F9Y oY $F e 4¥AR
(description), A¥g uehle <4 x,y AE, $¥ =, 19
3 BAyl - 53] 35

T3, Ao A%xe #/IY HFEE JIEFH dAI=sk HAHY e A
e gtk ¥y AsTFF MAUxye& ¥ @, DIMEm} D= 2
Aldeln, o]E2 Hi®eo= 199093 HF _/':ﬂ/«iz:Oﬂ 2 gA]71 TIGER(Topo-
logically Integrated Geographic Encoding and Referencing) Al 2]

o Zids=ol st

2.4.5 ¥E e 28 FHe H

El

Hoejol wEwEe AR s FHP TEHE
Fowdoelt. 1970 duiZAA g ddatE 5 wHe A2 -x3E o8 ¥

tigtolglou, A s=dolst A ZEdole] wgE FIHHo] 44

£
rr

AL e AzdHeA T owwe FAd £88 F WA HIR O

= wue F.o@e Hasd (E1)>FH 2o
CEE) B AE{Q BIE{mHOl H[m

CoE )
3 A
a) @A Az7zs 2 EAE F UL,
b) AuTZ7F =<5l gloH,
HHEHZ A= AgBAEs F TE 5+ UI,
Ca) Ay A%Es w1, .
o) oFls &4e AA, AN aEn Aush - sbssh
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uv

A

a) AaTx7t Esia,

b)Y AxFHel ERsia,

c)zt g7l de AL ¥EHE 27l dRe] =9 (simulation)z}
ojg 1, :

d) EA17]17] (VDU) Y4 =3p7]17F HIAH,

e) uad ue IEMeld THIL Ebssioh

(A 2H )
3 A
a) AAg+=x7 7hdsta,
b) AxsHeoludt dAZAAES AFAIIIZL +9H,
c)OU¥s IUEANEL 44 & + U,
d) Ia9 7t 2e& 3z FHE 7] #HEA Eort 43,
e) 7l xR 7t vAA] fon wdEHErl WMo
2 3
a) 2318 A8 go] Hod,
b) AR E £o]7] sl 4de ZA 3E dAFo=E IHE F 3
= =4 FEF goiNd Fs4cl =H,
c) €389 o] umn,
A HEHI dAE FF7] ¥,
e) 5% gaglFoly J=doE A8 oW FPwisel ®

S ARl 4edT)

_30_



2.5

e =
gL A
23}
A7 7]
olxaz
a<
Al EH °]

d A

GIS9 7|=

cISE AFH 71&S olgstd igkze U, 2@, Az ¥
Bzt FugdAdelct. oldAF aFd AHJr GIsg @A
E7E E A, wd GISE 3ol Ajxdlo] ZFojop & F
Ae guy Aoz EoW GIS: HFHY scdojst AL
~ZESOlE S8dle AsARHE JluF AERAPE AH I
A7 AdAE A Azdelw, % FRAAS AP A
$= gmolgtn B 4 Utk GISE ZFY AIASE B
E299 FFAAES Fika U god ddz B ¥ 2
dgzo], e 2E A R ARH 54 AH dHolE
723 4 & UG 16).

golg wolxst FEHW, AsAE Zzade olgsd  BAF

gk
JAMEA FHAe EHxAmz FE3I

A (Simulation) & F3135}A olzlgt ZFge ZAFy= AL

RA=R

\

FAY=E
e
B
A A
e
U=
EEEX L
Y=

2
A

\N

=

N

2l

\\

=

gponooo
goooooo
googoooo

¥ 2%t
& \ L
A% 5T
e Ao o
\/‘;‘:‘\__7'—- 44:;- _T___/-—\_-

(agl16] GISe #ojo F=
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2.5.1 AR89 FX3
- A5 52 Fod ASE A -t £} AR o
2 gg3t upgo] FddEt. zZ=zAEed Hed Aso AsdE FAE

.

K
e

ZAEE AT

opgl ZA EE ME - =4 B¢ 58 1% Aszh olAFEelA

o
s

-4

A
i

o, H 83 Azte] WolE:, W2 E/SE ASTE A7l dEd 2x4A
89 Algo] E/E wrt Btk Ax-FIAR -AFTHAY olvlolA - &
71&e] EFAE - AYAE Tol Bol ALHETH

Aue] IYE5HFAME 285 ARF ABH|e Aol HAsk sH,
A5e] Az -FLx: Tl AT Hzs Fuetol o

AAZ = GISsd 4H=E F %E gz A5E Agse HAAH L Lst
Ed, #AFHezE doH = #@m dHoleholaue AXNAF L 7}
EEdR=2

Az« FFAN - 2AIRTIAN Toz RE HRE FF39 HFEHZF ¢S
& AEE R 359) (Encoding) 3t FHF ﬂﬂ%wﬂéﬂ ASSe 5
o] dolel ¥meo W =TgHATh o FFLS A H§e] Bl E

I 57 7lddE £ v 7137 gtk

9, dolguol afel enAEE y|SHn ANE ARG delx AW
g AAe w=x2 g d8Ed dHolo Axddde A8 £F
Holojo]l metd 2 BA4E IAAY F U] #Eelth  EF o] AHC
Age AL FAT £ JE 7IEE EFA7E dHolEdlelzel EES

APz FA3 APge A2 A == =asas

=L
WA A AREZE PolEd F e FAoz WA e s
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=& FAFA = IuEd ET2E YX|golA (Digitizer), A7)
(Scanner), H]|T @ J}W|g} (Video Camera) 5o] flod, gl Fgzte] 71X
t Af% 42 JIR=Eg FIA J[JATE AR dERelAT 24

2= 247sE JIAZ § A7,

A= b=l (a4 A

s

b 34 A gold || axes L RE A7) u] A

\

A =5 4 9

(o817 X=9 e

e I g weas, 3 ool
ol -&

=)Aot Zze] oM 1]

Ir

W Jrens

i

T
28 OAEelAe] &olth w7
St Agelt A= @l geldE dwdHez Ausl Ay 2ed
a2 ggol TAEIA, 7 -nEe] woln HHe FuEzt A% =elxy,
Amel FFU ol£EH, zeln A 28X 52 TS gAsw
g @A o,
o olgedlE AAPAR A= FAAEsh YEd, olAe AwY 4P

19 RN Rolr] @WEel AH AFEH JANY & Utk

O

o
=

m
flo
o
iy
2

FAglsld dEAF F e Fa3 AP ER=e H=FH
AT
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a. 97 AR

b. Exlo] §At8

c.ﬂang

d_ i 9 Sdxs

e. A ¥ == (DEM, DTM)

£ . AAAs

g.#AAd - A5
Aggde 715 Helelwolxe A dHolgtuo]xdel HIE FAS
B, o] 7l5e dolely AH, A, Ax 2 HAMo=z SFYPdAY. HZ H
olglulol 2 HFA 2L FZHI} JHE o] Fo 4%ﬂ% 23]8 ° 7%
o & AL molx g Iy o 7lFel A= FYPHA X¥
ol A2 eddgolHY A 2R/ & EAE oMWA. =
3 o] 7]%clM <hd$eE] (Security management) = o] FojF ok k=],
AHgAte) FFEo]l uwEl A2 Holeholxe] HaF F Ae AES
T SAEEe Z2AFo7t FHE o T
AaHe] Al 2H (DBMS) LS GISOx 718 23 REo=z 59 AF
3 Ag 2 BHe A e HLAd FAHAHA ¥ wI% A
dolglol = Ajzelolet AFPAHRS 7|EAAE Btedl, oA AIFR

2 373 Wz AFs AMSACIA HAll HEF FERE AT

el ama AA dHelehola Alxde] =y JuME, $H A
el 7% Ael@ae] =40 A¥He Aexm =¥ (conceptual model
of geographical data)Ze] ¥=Al ERHL olHws AdAA  =mFol

AR A|xHe Fzad IFESE FAsEojor s, =3 AIA
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Ele] AgFxHe HBs] T & slojol (2
d18]). MgEelad 53T el #A=E AMIRY (geographic
entity) , APAre] £ (attributes) gl AMAEZIe] #AA So] Z
FAY F5FES dodle FEE JHEY olEE gHE9 FHFR

A ARG ZF AIRL AR dTFHAlH, AFHY A=T=2

g
t AAgASY HEY

Holth, T3, GIse FeATFECR AgAzd=m
Y31 7ze AddAds FdgAE]l YA AFH use FGolgm B
sick.

4

2.5.2 AHAAs %

AGAms BHAANE GISS s @uEd REeln e
Az B B Azd AgAEel M we UL £: Zdoz A
2¢ ARE J1edAdE 7selt 485w, A dHolguolxd AP
o] Y FuH ARN EFF Ade FFFAE Fte B 7
A Al2g FHHolg, Iy o= Alzdx
THE & @7] HEel, 54715¢ 2E Nz Ass AFHA 54
¥4% o7k sk ol dsHE Alxde GIS EE duHd 4

#7179 F= Ut ¢dEEW, § 7|¥@9 GISE RE AsE FA B

Eg(module) 2 wEo] Alxdle] AZAIHE AL Agsin JEd,
ol AFoz 71ES ANz2"g zE EAUSE HIFHoE I[NNI £

gltt,. Ywtsg o=z geoprocessingol@ GISe g = EBEAE=L A



Parce Araas

/—_\ Wral:(l!%

Basemap and Control

=1
b
1
ey
=i
L
g

:
e
i

EEESEEEa!
EECEEEREE
e R
Rosads Ulilities
b brisivts
SEsERsEnRE
:i;
Environmental
5 =y
1119 47 1 d : 1.0. | ATTRIBUTES
12 11 : - 1 X} X X
4__1___.
13 i s Geographic 2 i 21 %
5 A Identifier 3 X X X
1&1/“1 16 ETC.
MAP LAYER

MAP LAYER AND TABULAR
ATTRIBUTES LINKED BY
GEOGRAPHIC IDENTIFIER

(a2l 18) XElxtzel HE=E
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A, F7HAEx 2] Spatial manipulation
a . "eualg PY2gHur2zte] wWE  Vectorraster conversion

¥ 3 Transformation

o
[y

c. &¥3l Coordination

ZBA Proximal or neighborhood analysis

o
o

e WA EH<e AHA  Areaberimeter calculation
B, Z7ix8 XA} Spatial analysis
a.ttztge] =3 Polygon overlay
b .gZtg<e] 2kx] Polygon dissolve
c.tzts Y¥e A Point in polygon
d.g=39 2 3 gX|9 AA Buffering and Coridoring
e. 9= ‘Windowing
C. #x]A18 XA Digital terrain analysis
a.531A ZFA Contouring
b  AA}e} F3FA A Slopeaspect
c.3slx18&9 XA Watershed analysis
d.A& AA Volume calculation

e.’td = 2 Cross Section

h

.3x9 dA s34 AF 3-D viewing

D. yEgloj3 EA Network analysis
a.®AxM M= Optimal path selection:route
b.&E2% AlEHoelA Flow simulation:allocate

c. A7t 2 Ayl FE Timedistance districting:district
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2.5.3 &9

e AdE ATYE.AF4S ge FA AR, A%
FAE, 2= Bl Utk EF Foluy wlel3z=PEF, microfichest
ol AT <+ sle FHY AlHoE, HAE dx2aFy 2ol FAFHT
gL & A& HIAAEY Rel A =3} 2UHY dA|Heo=z= yEY
£ 4A&ZEjlY (softcopy) $t Folyd HE 713 3t=7}9 (hardcopy)
E Yyrlz $it (29 19).
HAzode Azd AZ .z F/H Ee AAH FEEC HA FEH

A AZidA2 EHste APl soizkn Utk

2 BIA)
%_;;‘_TE‘ | = 3 =37 | A
=] - =8 =9

(agl19) xzel =9

24 428 AYPRE ASANA P Al AAME 5
(e, A=HL F AAsNE Fh  AEE HAY P& B#=A AYFR

7 Edsle FAS Ude zeEse Fme % APl AT, A
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£x7l HAs Aus ddUAE FBAA BEE & A sforst
T, Aeldne] E@SFoe AA% gt 2UA7E =79 45 a1
sl MAG sk 223 WIHEES sjordth WA AwHozT AR
HojAt T=7=2E zdE, Sz, EPP (3¥4 % zdH), 2UH 5
ol gtk '

A4g B dHol:s =2UHZE 73 olgg3, 2 tde] Color EPP
s} =AW, E2Es 71 Hdojnd. W FE(Plot)s] Fe gl
e Z=ge =UHs 7P #Hojum, 2 el EPPeln  ZdE}
g "Eolnn.  d¥e wyxssE Fds]l didE S=Hy =Zud
7t AAsH, vl H2E4 AsE Fdste dle ZIHY EPPE A

g3e o

o

. ¥4, EPPE 4y dAHAERS FANAE ol 8T

fir

Ak

ARFH (display) & AT AANN AR =759 54L& EFA
7| gde ¥ AgAA ATE F£ Ydod, ¥doz ye AYA
Be] BNZEFAE dsidolzts 449 Z®e JivE eI £ Uk
gAl, cIs: 24y Aee o dEAAE ZPANE PPe= ud
sz gtk olze 7 REE=z AL uUve FUSE wAF w

Az, zZztel vEYolze FAIA AHARE MEHozE WA, H

Eglejzzte] HEr1Fe 53 43 #5580 ZAFFo=e AAs AA
7} EH™oidt.  #AFEH st=doju cGIsazZEsle]l A olF WFo
2 WAtz U olHE Eaa Awae 8L Fue Fd F
o GIS/lee Z AWFEe nE JFo BF ol8HIT & Y A
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2.5.4 GISS| A
GIse 7jgte dwtyg oz ElFAel H7} (feasibility ass-

essment) , A|2Ele] A7 79, 3, 221 $& 2 B 4w

sk

il

= Us & Y 2 wAE FPse dee Be =83 qsk @
Fol a7Ech 7 A @5 ded 2ol BRI F An(aH0).
1. 18& Alx"E AZA (Conceptual System design)
2. Alxd"le] F9] =¥ XX (System acquistion and installation)
3. do] ey o-]_/_\,o,] 7l gt (Database development)
4. 21 Fo] AL (Application development)
5 ;?Z_‘—é 2 B L3 (Training and service)
GIS7iute] 59AE A AHEIIZ AL
194 : /1d3& Alx¥] A7 (Conceptual System Design)
GIS/we] A 1aA=A cIsAEe] eH3AFH A= HdS
AT, 48 AwHA AYL FHI}= dAIT. o TACA GIse
293, A&7}, 7]%2‘1"1]71] Alxadle] E®E 493t (orientation), B8
e F3sn Al2d AAZ S FHIAT o] dAdE 9ee 67HA
7t F2¢ l&olth
1. 94743 <9Qzaqldo]A (Project Orientation)
2. Baxg 7/ ey =4 (User Need Assessment/Feasibility
Study)
3. "olek, Al2®lzyp =ZAeo FH] Q7 (Data, Systems and Organiza-—
tion Requirments)

4. GISHolElH|o] 2¢] 7@ (GIS Database Concept)

5. Al28le] 7] (System Concept)
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6. 23 A3 (Implementation Plan)

297 Al2"le] 9] T A X (System Acqusition)
A29de J=dol, £xEdo], BHs7] F Axde dA¥, ¥4

st AAgc. AF7igeAs dez e ATAgC 2E A2ge A
sti Axeled, olde 9o pe AYIRIF Yok

1= 8}5%]0194 A8l < (Hardware Specification and Acqusition)

2. 3t=dolet Az Ee]e] FHF ZAA (Finalizing Hardware and

Software Agreement)
3. 3l=9le] 373 XA (Preparing Hardware Environment)
4. 3st=gojet A zZTEgoje] AlX (Installing Hardware and Software)

5. 2A¥A H7} (Performing Acceptance Test)

34 : dlo]El o] ~2] = (Database Development)

A3dAl= AAE dHolgHlol2F FH3dt= dAlolt. © o o]

28 gAsiEw od AW Be FHyh Hesd aAY Al wA
Mg AAE B ol URE HASAD, o wAdA FAHA o]
glojop @k o WANME AUAT olFo] A AFHE AP

oldle B9 87kA AxydAZE Ut
1. A8 AA (Pilot Study Design)
2. 28 doleolxre FAZF AA (Physical Design of the Oper—
ational Database)
3. "Hlo]Ello] A~ H7A (Quality Assurance Program)
4. AF3F Alg (Pilot Automation)

5. 2489 <3 (Data Collection)
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6. A=ze] HAZFH QL FAA (Data Compilation and Rectification)
7. 38%9 %3} (Data Automation)

8 . dlo]elyjo] ~2] = (Database Creation)

AcHA : A Fo] AL (Design and Development of User Applications)
o] Al E GISE °]&3 FAFHIA AFFHELEES A o

g5 GIS9 ZyigAld dAHoof AT, HEE dvid oAHE A
Exojol 3} GISEe ZIgAdANE o dAS] 5L A3GAS
Al R

1. 9%9 7]=d Ao (Functional Definition of the Applications)

9. Q%9 A7 (Application Design)

3. d%<¢ FA 3 (Final Application Specification)

4. 452 72 (Application Development)

o
a0
2
Fot
o)
e
o

P 43 (Training and Ongoing Support Services)
co] wAClME GIse 71eF fA, AL s AsAN 2 A

7 71&€g AMEste Gt o 24

fr

AdoA s wase AR
m oolze] AAFE Felk Azde &M A AAS AT
g ol ©es 57K "AAs At

1. ¥ (Training)

(3]

. 3t=golet A= Eo]e] ®7} (Augmentation of Hardware and
Software)

3. GISxg (GIS Management )

4. z]-é,:.&‘,?_ Z]¢] (On—site Support)

5. A

(e

31 (Determine Financing Mechanisms)
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g B3el Fug wNE FRsBe A a2FgAze 80
%— 9%} FHEE] HAe 2E AYAoITh wapA, F2s|Bo] GIS
o Hu axelth zaEy, Be AUl UT /¥ FABHA
AeHuE olgstd EAE SdstdE A9 HAA ¥n. ey HE L
$rdel AYIARY P FAL ANe FFRA dPol} PR

Ae MRS ol=r7kx GISE Hold EAHNE Suel = + stk
GedT FRME FHHEe 19U AsBANL NE Bopl A7

=3
o, NAe, nust, E2Te, 238, NGAY, SAAY, AA, BEN, 78]

3 2AW% B GISE olggoszd ATAFE YN + vk

GISo| g9 dt o&d .
* TEAF

— AYAE

— ZAAE
* B2 A

— EXo| 8 AH

- EXAY #E

— AMAg AY
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N

A4

* 273 de

73 7HAl

)
o
Ak

_a_-
B

e D

s

o
o

o

%

H

A%

AFY

24

Z] A

T
o
or
o

<

K

Prz AF

Bl 2]

SR F

i)
=

il

A}

%
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— AZBA, 2BH ¥X 43 2 BT
— 233 AY Y

— A3 ZAANERA AF

ol
ol
ol
i
i
i)

— 7l2 A5z A3 AV|#= ujA

— Jla A% R A%: B9 9N M3

— §zZA8
A3
- Ad ¥ =9
— EEF(IE 3 AEF) ALY
— AA=o FHEH
as #Y

~ A5A PYFY A=

— #4 g9 =4 49
44 R e

— AT B4

~ a9 8 9

old
it

— A% 3 AYAF BH
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3. GIS

el 9l

of wi-sqe MY

E ol8AEL 2RFY uFel AAYRE FEAT VS

i

oM W AL stk a™d, 19%503diel HFEe] wgo

2 o EAE HZ¥ F A HJow, AHFRE= FEIAgE o

o

a.

2oyl =Y.

d w7

AR Al2de OeF 2

rlo
i
M
o
()
)
o
oft
2
oX,
o}
2

AFH sl=do 7l AR

C

o

e.

S

. AFEAE Eop wdR siFsg

dloleplol = #AF 7]&9 A

A3t 2 BHEA

N
iy

|

9 wa

RS

3.1.2.1 19603t}

o 3SHAI7F YdewAMdE JHAEL

7] ol

AFEH A¥r T3 wiglen w3 (Plot)A2de A%
]

o8] olFolMTh & BAW, AUt FFe GIse 604 B

o

Eo}, o wAdANe WHE =T

o

i~

o) ©2e ZFZA 7JBE A A¥ (GBF/DIME FILE) $o] itk &d, o

A7) ol &=

FHAIZ =, §F=23 fide] GRID, vldiA= thdhe] MANS TS ¥

A S e ditsrt #H2EH4 AsRAME $F=23 GISE

;\
=

ftlo
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At 2% AAUtie] GIsg u=Fe DIMEL EF HEH4Y AsE AP
4+ A =Yew, 53 DIMEL T4 14w (Topology) 8 +&3tx
A ch.
3.1.2.2 197034

2ojela BARAE F2F BAY fAolYL, A¥E GIS
s gol ALl FEY F dE AYETE UF BAsigod, of
& Fao] BAARE FAogstm AZGnE APF AA™e FaHE =
gol Itk o BAME FIES} a7

_7"_
g45n Fwemt sidel sk, cIst W AwARY 2 ] @e

2

FEIM Mol HUT B AWAVAME GISE AN & I
A =k aem, AGRRATHY SGEBAL AFe mRS A
2 Jleg san FAALSIE T A ADPRATHE AARIYL
a%e|t Auto-Cartodt&sizt ZAA WEH AssAssh GISHHE of
Zo] om Utk o] WANM GISE Eobe mFou, VR dxy B
e 97z sgs) @Bl dolgklolx Ax¥e Felsm Ax A
wstth, |

9xe] Sg¥ole A 5 A2 Urolxid, sut Fdxd Be
$olz 1 AUEE Mmmy Yol Tus] Rl ool o AH
s AgsEn, DB SUE =X FEAMe B Porz Hay =&
AuEst aTHy] Wzl AR NE Py Age] I =Yk
703y Tels GISAMEAZE F71Eel meE, HEZFHQA GIS AT E 9]
A7k 2Wsl AAWD, 5L Bo GISE g% AEIHe R
3.1.2.3 19803ty

80 dthell= GIsel FAE7F 914 (topology) o] FHH 3}
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dolgtao]x 7] A2dg EFA HUoh =T, 43 2 o]A (Work

station) 8] =geoz IAms WA UId 4 A=E U A2d
Weld 4% 4 A 8l wat ZEe @Pe Eeolm 5% BA
A7%g 9 & YA FUT 2 B FAzE AEAA FpEy a=

EfolE 2 E (module)z AT F e ¥4 =7+ HA (Tool Box)

o

o amedel Agolth A¥A BEe dolsola odx PR e
=9 dolghlolrz FUHL, GISS A4ERS DEEsh Tl ol %o
Ax Qe

3.2 WM M

olml AW AW 6ISe THEEsst FEH F4 olsdE, GIS
9 71BA 7153 289 ZwelN Y Be M2ze Pl YL A

ol o}

3.2.1 7183 7158 &4

*

a8 —=z W X3 TFo uAe 2=

e
H
r‘\

i)
iu}
o
o
f
fr
fin)
Ho

gty AN FrAF =T AS3HE Aot

+ F—AET 83 Aol Hg APE InA=RTEY AT, AF

Aolth.
+ 23-d% 9w A F Eo adRHA TAYNol spuslel
A Relm, AFAEAZ ARt A% Aotk
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3.2.2 Sg=m

A8 dolepol2—tS gHstT, 5T $£8-L

A4 ZF7l—r Be A8A7F GISZE A Fet=

ggstuzx & ol
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4. 0l XAl SHZe TIGERAIAH

41 F

Al 2 BASe 1819 Fad EXE AFsAsd, 199049
T R FY AM2dA AgzAl-FAE A (Tabulation ) - xAlF 3
HES FRHE ZE ARH -XFHF AIAE: ASIANGOE RolA. o
AL AAze FeF Ax -F423z3Y ( address range reference fi-
le ) - 2| A Akzte] #A 319 ( geographic relationship file )£ A g
AM2E BHoE AFste ZolH, ol& Hsld nIUg =zE sz =
2, =29 2 2 93, F2, 4%, 235 5% e FAAAGy-
drographic feature ), ZAM, A4, XY 3= (geographic code )ES A
Astste]  shite] dleletol 28 BRI AYelA. 2. AFAE YEI A
o] GIS7lgo]l HAF 2 71edl 7P AFNI TIGER( Topologica
}ly Integrated Geographic Encoding and Referencing )3}%01 o} TI-
GER Al2g] TZole o 39 gee Au7h sasch
AFAY WHe=ZE 19909 AM2E #ZY F£ go: BPo= TI-

GER Al2®lg A zatAl HAUh dge 1 o8 AHad ol

K

1. A87 olsiga FRAgE 3gsiEA g3 FAReFE f

3t A3 ( enumeration methodology )
°[& WHAIZ] AfME zAGEAE dS ARdn =AYRL
7HAIAE  Foh

2. MM o IR} HP¥F AAMH AR ( boundary information)
7t E sk

3.0 BRE =AT axd AHASA Jehlol stk 30T STl
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zAel ARY 25E o 10T Egoez =97 5~6%2 AP
| o 700%Fe] s=vF #Ae e AFE AHig d"E T
skl wiAEolop 3t

4. 19703 %8 AAg $HEAPY ( census-by-mail method ) & 243
A7171 i Ee A== ( geographic code Dol FA4E AAANA}

o,
4.2 TIGER/database file

doletuj o] 29 J4FgH AACdE ol &A 8F F& LaAdS
Z Agz azle]l FFA AYIHEE FxIAJE SAst FFFHoth
TIGER Hojeldlol 2t A8FRFA FA YA HEd=F AHdHe= T
z3}sla, 42 AHoz B33 ( geocoding addresses )A| 7|3, TA =
o AFexE 2 UEAE( product map )9 Agdo] H=ESF AAH
Atk o] HeolghHolaEs AMFHozE el FHAdolxw, F( county )
2 2g( partition)sHo] ¢l 5 4AA2E TIGER county partiti-
on 3}¢], GEO-CAT ( Geographic Catalog of Political/Statistical
area )3}el, national partition 3, zElz FAZHA Y3 FA 47}
A FFHE FAHA doh
dagde sdg AFsxn AU A Agse dAAA HejH, Na-
tional partition 3}de ®RE F(county) ZAAAe FEe partit-
on file identifierE 7IXz ¢o] Fx3side] &L It
GEO-CAT 3}dole AAMge @Al 2 A9 AR, B33, AAAEH
county partition file Alole] A o] £2Hol m, 7t Al A

glAl 3z = ( geographic entity code ) & Fo3l= master referen-
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ceol H¥FH YA AH =HAolY AEIZ=E 7K i county parti-
tion fileg ZA}® wo] rapid referenced¥<L 3t}

TIGER county partition filee A TIGER dp|eh] o]2x9] 7] (key)
ofv}, Ane] <Foli} B oM SixFelrt. o] ddx= AHHE =E
A ] #HE -39 TIGER Holgt¥olre] F2E o]Fx Ye AR
#AE 532 Aok (2133 <F2)>E= °] Fde FAHsI U= B
d (subfile ) o] AZ#AAS WE&S uUehllz ik TIGER Al2d”ldA &
HEe A=Y AFERE dFE o zddN Addd

¥, TIGERHo|Eu|o]2 . 3lde] g4 ( data source )9 Fog R

£ USGS A AFF3 1:100,0009 DLGo]t}
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BLKEDDIR

GT80DIR

BKARADIR

BLOCKED C GTUBS80 ) CGTUBAN ) CGTUBQO)

C1CURVE

LAKFIREL

C1FRALS
FIDCONT

ARRALS
*k Parallel multiple linkages

— & ONE-TO-ONE Relationship (:D

——————p=p= ONE-TO-MANY Relationship

—g——>p>= ONE-TO-MANY Relationship with
member pointing back to its owner

LAKZIREL

Random access
logical subfile

Balanced-tree
directory

{32! 21 3 35t4el TIGER county patition SI2L{2] =F5H
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{Z2) TIGER county partition subfiles

Name Identification

ARRALS Address Ranges

BKARA 1990 Block/Address Register Area (ARA)

BKARADIR 1990 Block/Address Register Area (ARA) Directory

BKARAEXT 1990 Block/Address Register Area (ARA) Extension

BLKEDDIR 1980 Block/Enumeration District Directory

BLOCKED 1980 Block/Enumeration District

CODIR 0-Cell Directory

CORALS 0-Cell (Zero-Dimensional Topological Cell)

CI1CURVE 1-Cell Curvature

CIFIRALS 1-Cell/Feature Identifier Relationship

CIRALS 1-Cell (One-Dimensional Topological Cell)

C2RALS 2-Cell (Two-Dimensional Topological Cell)

CRADDR Cross-Reference Addresses

EEREL Entity-to-Entity Relationship

ENTDIR Geographic Entities Directory

ENTEXT Geographic Entities Extension

ENTITY Geographic Entities

FIDCONT Feature Identifier Continuation

FIDDIR - Feature Identifier Directory

FIDRALS Feature Identifier

GT80DIR 1980 Geographic Tabulation Unit Base Dlrectory

GT90DIR 1990 Geographic Tabulation Unit Base Directory E

GTANDIR Ancillary Geographic Tabulation Unit Base Directory

GTUB80 1980 Geographic Tabulation Unit Base

GTUB90 1990. Geographic Tabulation Unit Base

GTUBAN : 1990 Ancillary Geographic Tabulation Unit Base

LAKRALS . Landmarks, Areas, Key Geographic Locations

LAKxxREL Relationships between the LAKRALs and the C2RALS, ZIPRALS, or the feature
FIDRALS

ZIPDIR ZIP Code Directory

ZIPRALS ZIP Code
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4.3 Cartographic Extract

TIGERY o] Mol A= X AMFL 0O-cell(point), 1-cell(line),
Jela 2-cell(area) 2 EHR3H AR} U7l HEA o] AsCIAM A

=2 2493y gside xzerBAE ( cartographic object ) 2 ZA ok

o,
g sue e AR eudez sy AfME dwdd
Azl Aok sz cleiNel HAe FEsiob Bk E EW IFE A

=337] AsiAE 8 sdeld BEE ThHeel, Foh

B3], AT 2= AFAAN ZexXgg JEhAw F3F - $ - AA
Zt g dFFRed A=E AT o aduig olgkge] HIF HAE
Ao} = EWF] E£A7F Eoh

olglgt AojE AA3Y] 98] AP o] cartographic extractzi
s 23} dlolgluo]AT} Cartographic extract:= TIGER database
A ARE FZ3d F=I Hez (I®22], A=AFzZ=zao] HR
2E8S &2 Hajd 4 SUES T3] 3o

Cartographic Extract & o]&3ld ZAIF 8= AFe A AFs3shy
o] 913, batch processing o2 FHHIL Ytk Az FH, A¥ ¥I,
A% (insert map )9 Z7] ¥ =3, =¢AA (map layout ) 59 Z7H o]
AFsEel At 2¥ 23 J.

dg =9, Z3e AGuUe AJA Yx ( feature density) & A

33l AR sEd, 2ATF 229 £HE  1:5,000¢04  1:70,000 7b2] 500
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#H, AT 8xE AAdE dos TIGER databased 3L AAHA

cartographic extract & ZJA3=S FHo o

Wﬂ'l "m"'swwm Balanced Tree

Dirsctory
~————————> Pointer Path

(18! 22 ) Cartographic Extracte| FX

4.4 Publication Map

Cartographic extractr7} ZA}T Q& A ZRsi=d Teosichd, g

e ESAAE AAo= cartographic meta-file & A}83lt} ZFAT 8

ol 28 27 SAAE:E FF7F A 2L EE 2738y Wi

interactive mode & ©¢]£3}3, non-interactive modekx o]&3 T}

shtel A=E Ay ARME sl

cartographic meta-file o]

gadld, X A Ze] 2RI meta-fileo]= X}& ( object definition)

HH
s

olyz} function ( subroutine )o] =25 o] <glt} Cartographic

extractsh= @2l &% -U§ Fo] MY e A=E A A

meta-fileg 71738l AN 2L meta-fileS wWE F

e £ AWl 29 24 ].

_57_



TIGER Data Base
Partition

g 00 -

Entity Code

Required
TIGER Deta Base
Partition Codes

= v

Dstermine Parent
Sheet Layout

v

identify Inset
- Windows

v

Determine Scales
for Inset Map(s)

v

Determine Inset
Map Shest Layout

EZ-NHOMOOI T

-

Record Map Shest
Scale and Layout in
the Map Sheet Control
Flle

The process is
repeated for each Mapping

mapping entity Module
used

~ G e OO

(38 23] =8, =g, 4=HHO| x58
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Scheme A Scheme B
Application Application
Program Program -
Cartographic
base dala
Consolidated : mela-lile
Meta-liie
'
= Map specilic
mela-flle
Program lo interpret the
mela-file for a specified
output device
Program to
merge mela-liles
Cartographic
base dala
meta-lile
Application ‘Consolidated
Program Meta-flle
Scheme C Consolidated
Meta-file
Program to interpret the
mela-file for a specified
output device
Program to interpret the
mela-file for a specified
oulput device

(38 24 ) Meta-file I} EAHXzo =
4.5 TIGERA|2HIS| MZ A

Ad 304ztel GISgAlele AHeEo: vt o B o7t
6 TIGERAAge GIS7|¢ZHe 7iMe 7i7le @ + 9o TIGER
Azde fPute]l A9yn ANE me AMA ABE AY P 2
A Be ANEE Fu A o Axde 4Tos oEUY TAX 4
48 FUsw ded o

@ Top managemente] Al7]&o] ulst #43 Exdo
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GIS 716 AlS ( hardwire/software ).

ZAHEATY %% JAAYH DIME fileA|zg B3 thdzte
zd9 AY.

7NE AL (A=) e AYH AFAE A (=Z2aehe )9 A7)
£o] z3zg ARE °F.

271 712x7} Fulge] U3, USGS7F DLG 5 FAAZ HoHE

AFs= T 71l ¥ =x
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I. 1990 Census Field Maps

Field maps are designed to help with the collection
of data for the 1990 decennial census. A map type
may be used for a variety of decennial census field
and office operations. To serve all requirements, map
types often are modified to meet the needs of a spe-
cific operation. Field maps can be placed in three cat-
egories: 1) true field maps; 2) boundary collection/
verification maps; and 3) early/limited use data re-
view maps. True field maps are used only by Census
Bureau staff for data-collection activities. Boundary
collection/verification maps are used by Census Bu-
reau staff and various local government and tribal
officials for geographic entity boundary update and
verification. Early/limited use data review maps are
used by Census Bureau staff and various local gov-
ernment and tribal officials for additional geographic
entity definition (census block equivalency) and for
data review. These maps also are made available to
the general public. The three categories of field maps
are described below. (The highlighted numbers dis-
played pareiithetically following each map type title
show the number of map sheets being generated for
the 1990 decennial census.)

A. True Field Maps

1. Address Register Area (ARA) Map (311,835)— A
large-scale map produced for each ARA. Collec-
tively, the groups for the four types of 1990 census
enumeration cover the entire United States and its

possessions: 1988 prelist; precanvass (TAR); 1989

prelist (update/leave); and list/enumerate. A lim-
ited number of geographic entity boundaries, in-
cluding state, county, AI/ANA, and ARA, are
shown. Areal features such as water bodies; linear
features such as roads, railroads, pipelines, power
transmission lines, and single-line hydrography; and
landmark features such as mountain peaks, parks,
and schools are displayed and named. Census block
numbers are displayed. Listings identifying all
streets and their associated ARAs within district
offices may be used as a cross-reference to ARA
Map sheets. :

2. Block Sketch Map (4,983)— A large-scale map rep-
resenting either a single census block or a cluster
of census blocks. Features within the subject cen-
sus block or census block cluster (including census
block numbers) are identified. A list identifying all
census block numbers in a specified number of sur-

1990 HIMA ZAE AT

rounding tiers of blocks is included with each map
for reference. <

3. Block Split Map (110,100) — A large-scale map pro-
duced for each ARA. Cycle 1 maps include blocks
split by geographic entity boundaries in selected
TAR and 1988 prelist ARAs, while Cycle 2 maps
include blocks split by such boundaries for all types
of enumeration areas, except those ARAs previ-
ously mapped in Cycle 1 containing no new split
blocks. In addition to the geographic entities shown
on the ARA Map, other geographic entities shown
on this version include MCD/CCD, incorporated
place/CDP, UA, VID, and CD. The boundaries of
these tabulation areas, their names or identifying
numbers, and tabulation block numbers are shown.
Address range information is included in TAR areas
only. Areal, linear, and landmark features are
shown.

4. County Locator Map (8,266) — A medium-scale out-
line map used primarily by the DOs for planning,
orientation, recruiting, and managing enumerator
assignments. Map coverage includes all territory in
each county. State, county, DO, AI/ANA, and ARA
boundaries are shown..MCDs, incorporated places;
and ANVSAs are identified by name only. All car-
tographic base features coincident with displayed
boundaries are shown and major noncoincident
features, such as roads and streams, are displayed.
Cross-reference listings identifying the ARA num-
bers on a map sheet and the map sheets dssociated
with a specific ARA number are provided with the
map for reference.

5. District Office Wall Map (4,827)—Multiple full-
size map sheets that can be mosaicked to display
the service area of an entire DO. The Urban District
Office Wall Map is a medium- to large-scale map
produced for selected urban area DOs, while the
Rural District Office Wall Map is a small-scale map
designed for DOs covering a large geographic area,
typically several counties. Within the DO, major
features are shown along with geographic entities
including county, CT/BNA, and ARA. Census block
numbers are also shown on the Urban District Of-
fice Wall Maps.

6. Postal Locator Map (1,404)—A small-scale map
produced-for each mail out/mail back area located
within an update/leave or list/enumerate county.
State and county boundaries are shown. Selected
cartographic base features are placed and named.
The mail out/mail back area is highlighted by ap-
plying a screened shading over the adjacent fringe
area.
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B. Boundary Collection/Verification Maps

1. Boundary and Annexation Survey Map (141,864)—
A map produced for each functioning county, MCD,
and incorporated place. Maps are sent to local of-
ficials for update and certification of geographic en-
tity boundaries. The 1988 BAS maps were designed
to collect boundaries current as of January 1, 1988,
whereas the 1990 BAS maps were designed to col-
lect January 1, 1990, boundaries. Additionally, “BAS
like” maps were produced for Puerto Rico, the Vir-
gin Islands of the United States, and the Pacific
Outlying Areas.

2. Collection Insertion Map (74,063) — Collection In-
sertion Maps were quad-based, fixed-scale maps
created for editing insertion to the TIGER data base
of 1990 census tracts and block numbering areas.

3. Tribal Review Map (1,771) — A medium-scale map
produced for each AI/ANA and used by tribal of-
ficials for update and certification of boundaries.

C. Early/Limited Use Data Review Maps

1. County Block Map (209,600)—A medium-scale,
county-based map, normally consisting of multiple
sheets for each county. The maps portray the
boundaries and names or identifying numbers of
most geographic entities for which the Census Bu-
reau tabulates data, as well as a wide range of car-
tographic base features. Census block numbers are
shown.

2. Governmental Unit Map (203,334) — Governmental
Unit Maps are produced for each MCD, incorpo-
rated place, and AI/ANA for which the Census Bu-
reau tabulates data. They are medium-scale maps,
identical in content and design to the County Block
Map.

3. TAR Geocoding Resolution/Work Place Spotting
Map (62,123) — A large-scale, census tract-based map
used for researching unmatched addresses and
identifying the locations of major employment sites.
Geographic areas identified include state, county,
AJ/ANA, and CT/BNA. Areal features, linear fea-
tures, and landmark features are shown. Address
range information is included.

I1. 1990 Census Data Product Mai:s

Data product maps are designed for use with the data
the Census Bureau tabulates as a result of each cen-
sus and sample survey. Most data product maps por-
tray the boundaries of the political and statistical
entities for which the Census Bureau tabulates data.
Some also present the spatial distribution and relative
magnitude of sets of census data. Data product maps
can be placed in four categories: 1) data user maps;
2) printed reference outline maps; 3) printed thematic

maps (page-size); and 4) printed thematic maps (GE-
50 and GE-70 series). Both data user maps and printed
reference outline maps are summary reference out-
line maps. Data user maps are electrostatically plot-
ted, monochromatic, paper products. Printed reference
outline maps are included in the published 1990 cen-
sus reports and are printed in the traditional sense.
Printed thematic maps are categorized according to
size; page-size maps are approximately 8.5 x 11 inches
while the GE-50 and GE-70 series maps are approxi-
mately 36 x 42 inches.

A. Data User Maps

1. 1990 County Block Map Series and Index
(180,000)— A comprehensive, multi-sheet, county-
based reference map series. The maps portray and
identify most geographic entities for which the
Census Bureau tabulates data and a wide range of
cartographic base features. Census block numbers
are shown. An index to map sheets is provided for
each county. The maps are prepared initially to ac-
company the special population summary pre-
pared in accordance with P.L. 94-171. As such, they
show the boundaries and identifying numbers of
all voting districts submitted by participating state
officials (90,000 map sheets). A second version of
the map, on which voting district boundaries are
omitted, is released to accompany the printed 1990
census reports and STFs (90,000 map sheets).

2. Census Tract/Block Numbering Area Outline Map
(4,200)— A full-size (36 x 42 inches), county-based
map series. Identifies MCD/CCDs, incorporated
places/CDPs, A/ANAs, and CT/BNAs. Only those
cartographic base features coincident with CT/BNA
boundaries are identified.

3. County Subdivision Outline Map and Index (100)—
A state-based map series, generally available as a
single, full-size map sheet. Identifies counties, MCD/
CCDs, incorporated places/CDPs, and AVANAs.

4. Voting District Outline Map (4,000)—A full-size,
county-based map series, produced for counties
participating in Phase 2 of the 1990 Census Redis-
tricting Data Program. Identifies MCD/CCDs, in-
corporated places/CDPs, and VTDs. Distinguishes
between types of VIDs (actual and pseudo). All
cartographic base features coincident with VID
boundaries are identified.

5. Urbanized Area Outline Map, with selected base
features (400)—A full-size, UA-based map series
with state, county, MCD/CCD, incorporated place/
CDP, A/ANA, and UA boundaries and names
identified and major roads shown. All cartographic
base features coincident with the UA boundary are
symbolized and named. A fringe area is included
and highlighted to distinguish the extent of the UA.
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B. Printed Reference Outline Maps

1. American Indian/Alaska Native Areas Outline Map
(500)— A page-size, AUANA-based map series. State,
county, MCD/CCD, and incorporated place/CDP
boundaries and names are shown in addition to the
AI/ANA.

-2. American Indian/Alaska Native Areas of the United
States (1)— A two-page-size map of the United States
showing state, county, and A/ANA boundaries and
names.

3. Census Tract/Block Numbering Area Outline Map
(4,200)— A full-size (36 x 42 inches), county-based
map series. The higher-quality version of the Cen-
sus Tract/Block Numbering Area Outline Map
available as a “data user” map.

4. County Subdivision Outline Map and Index (300) —
A state-based map series, produced as a multi-sheet,
page-size map series. Identifies counties, MCD/
CCDs, incorporated places/CDPs, and AI/ANAs.
An index to the map sheets is provided for each
state.

5. Congressional District Qutline Map (550)—A state-
based, page-size map series bound in several Cen-
sus Bureau publications and presented in the
Congressional District Atlas. The boundary of each
CD and the included counties are symbolized and
identified. Selected incorporated places are shown.
County-based inset maps are provided for counties

containing two or more CDs. Cartographic base

features coincident with CD boundaries are
identified. ==

6. Metropolitan Areas of the United States (1)—A
two-page-size map of the United States showing
state and metropolitan area boundaries and names.
Type style and boundary symbology distinguishes
the three types of metropolitan areas—MSAs,
CMSAs, and PMSAs. :

7. Public Use Micro-Data Sample (PUMS) Areas (18)—
Seventeen slightly overlapping sections covering the
United States showing state, county, and PUMS
“area” boundaries and names. An index to map
sheets is produced.

~ 8. Regions and Divisions of the United States (1)—
A page-size map of the United States showing state,
region, and division boundaries and names.

9. State/County Outline Map (57)—A page-size, state-
based map series showing state and county bound-
aries and names. State capitals and selected places
are included.

~10. State/Metropolitan Area Outline Map (57)—A
page-size, state-based map series showing state,
county, and metropolitan area boundaries and
names. The three types of metropolitan areas—
MSAs, CMSAs, and PMSAs—are distinguished.
State capitals and selected places are included.

11. Urbanized Area Outline Map (400)— A page-size,
UA-based map series. State, county, MCD/CCD,
incorporated place/CDP, and A/ANA boundaries
and names are shown in addition to the extent of
the subject UA.

12. Urbanized Areas of the United States (1) — A two-
page-size map of the United States showing state,
county, and UA boundaries and names.

C. Printed Thematic Maps (Page-size)

1. Assorted Titles (24)—Page-size printed thematic
maps of the United States. The two standard titles
include Major Acquisitions and Dates of Admission
of States and Centers of United States Population:
1790—1990. Additional choropleth maps are planned
for each of the following report topics: population
and housing counts; general population character-
istics; general housing characteristics; social and
economic characteristics; and detailed housing
characteristics.

2. Population and Housing Atlas (580)— A proposed
volume that would contain numerous page-size
United States thematic maps.

D. Printed Thematic Maps
(GE-50 and GE-70 Series)

GE-50 and GE-70 Map Series (20)—Full-size, color
maps of the United States, at a scale of 1:5,000,000
or 1:7,500,000. Standard titles include: Metropoli-
tan Areas of the United States, Districts of the 103rd
Congress, 1990 Population Distribution Map (Day-
time View), and 1990 Population Distribution Map
(Nighttime View). Additional choropleth titles are
planned to depict selected 1990 census data by

-county.

Additional information regarding the wide range of
Census Bureau map products may be obtained by
contacting Customer Services Branch, Data User
Services Division, Bureau of the Census, Washing-
ton, DC 20233. Phone: 301/763-4100.
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1990 CENSUS SAMPLE MAPS

3 G622 PY9d

(2225 ) Portion of an Address Register Area illustrating an area for whieh the
mapping software produced an inset by whole blocks.
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{28l 271 ] Portion of a County Subdivision Map illustrating areal feature names
Placement for governmental units and the use of key numbers.
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BOUNDARY

INCORPORATED

PLACE BOUNDARY
AMERICAN INDIAN
RESERVATION BOUNDARY

AMERICAN INDIAN
TRUST LAND BOUNDARY

BOUNDARY SYMBOLS ALTERNATE TO INDICATE C?ENCIDENCE

THE EXAMPLE SHOWS TWO COINCIDENT BOUNDAR

FEATURES

INTERSTATE. U.S. OR
STATE HIGHWAY

SECONDARY ROAD
OTHER ROAD OR
STREET

JEEP TRAIL
STAIRWAY.
FEATURE IN TUNNEL

WALKWAY., .

UNDERPASSING FEATURE
SHOWN BY DASHED-LIN&..

ededaod

RAILROAD

PIPELINE., POWER LINE

RIDGE LINE, FENCE. OR
OTHER PHYSICAL FEATURE

NONVISIBLE BDUNDARY
(E.G.., FEATURE EXTEN-
SION. PROPERTY LINE)

STREAM OR SHORELINE

STREAM OR SHORELINE
THAT IS SOMETIMES DRY

LARGE"RIYER. LAKE. OR
OTHER WATER BODY

FERRY
------------- LARGE RIVER., LAKE. OR
EERAY OTHER WATER BODY THAT
1S SOMETIMES DRY
LANDMARKS
B ® A Py
CAMPGROUND € TERY NATIONAL
schoot ARSI e il ARK
8 4 A 8
GOLF UNT PARK
LIOOO\'I(EDF%" gl COUkSE l“OPEM%”‘
i} & @ o
JAIL HOSPITAL ORPHANAGE MILITARY INSTALLATION
(21829 ) Example of an Address Register Area Map legend.
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