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W  Vector data

Yoyanglugilaming (xy.h)
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Vector: Points, lines and polygons (spatial data) associated with

databases of atiributes (attribute data) are considered vector layer
types.

< Attributes of Theme2.shp

Polygon: 0 i WATER

............. E___-._._;I_.E_.I_.iial_'l____.[.:._._._._.:il

Raster: A row and column matrix (pixels) of X & Y space with

attribute information associated with each pixel is considered a
raster layer type.

0: WATER
1 : HIGHLAND
2 : WETLAND
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Point

Line

Polygon

v ' Ay

VoY amNNg
- ANAA X, y 1§ UNUANUIVD
79

= A A 4
= thiJﬂ'J"IiJfJTJ‘HTE]Wl!‘VI

- Vertex (ANNA x, y A1HNUY arc)
I v o '
WuaImmuagzilsnaved arc

L g A g v
- arc HHUUFUITUAULAZIVAIAL
Node
- arc NAANUILIFOUABNUN Node
- APV arc MHUA LAY
FEUUAINNA

9 gIJ ]
- polygon 321U52NOUAY arc AILA
g =

1 duau'ly) uall 1 Label
- point 1 Label point 1 point ’é]gj

9 (]
maluiuntlovazldlums
LNLBZILARS polygon BBNIINNU

AMANYMY PLIAN

' ~ 3 v o !

31mamammungﬂumﬂmumwzgmu
4 Y

UsingmsaiuuTandeganso b Medramu

A J 3 v A Y
‘]J‘L!LLN“L!‘V]I@ﬂ WINTITIULANISUNUATNAIVUDY
Ay Y g A N
LBDNANIYTA LHJ'J'IGI,U?]’J'HJL‘]JN%‘NLMEN‘L!‘L!%%

t-‘g A o L%

ﬂiauﬂquwummmuwﬁmmu

Arc 1 m?’}u ﬁ Vertex ”lﬁ"lajgﬁu 500 Vertex Tﬂﬂ

o w A A [~ A
vertex 810UM 500 a1 aeuiu node tazisuAY
idulnidrems identifier i 1viu Taeon Tuaia

u”min%ausumLma'qﬁmmm%gawﬂuﬁa
Mruamsunuliingmsaiuu Tanurianu
11114939818 point W30 polygon AIBENT 1954
mmiuummwdammﬂiwﬂi (WU 1 : 4,000
1 polygon mﬂmwumu TaguaLIUABIATS
VULALA 1 : 50,000 MNAsIEIUEN 11592
LEAIABYA

- NANANLUA

~djorh

- 9AFYI?

- ARG

- 91715 Aenead
o

- a1

- DU

S GERETRN

a1yl Inn

- dusuanugs

- UAALUA BND
NN

- YD UUAGNEIU
RYSEAL
Aty



VECTOR : Spaghetti Model

1 2
Point: Id,x,y +
Line: Id, L 2
X0:¥o
X15¥1
XY, 4 5
X ¥n P1 P2
X1:¥1 X2,¥7
X2,Y> X3,Y3
Surface: Id, X Ve Xe,Vs
X0:¥o X4 Y4 Xs,Ys
XY X1:Y X2:Y?
XY,
X ¥n Data redundancy

(X:Yg) Undefined relationships




VECTOR : 1 2 3

Topological Model N
(Network)
L1 1 L2 2 L3
IN2
4 5 6
L1 LE L3 P1 PE
N, N, N, L L
XY Ny X3:Y3 L, L,
.;4,5:4 :f‘ya No redundancy
? . Management of connectedness
N1 NE

X2,¥7 X5,Ys



VECTOR : Surface TOPOLOGY

Point: Id,x,y + ! f
M'1
Line: Id, (L), P_,P,
Na ¢ L, 1 L,
X15Y1 N,
X,Y, —=
ﬁ'l;““ 4 5
Node: Id,x,y h r'jf Irjj
1 1 1
Surface: Id, EE EE EE
- U1 Pj P,
L,
L N, N,

n Xa, Yz Xs.Ys
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RASTER
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1. 1bitmap (NU2ATAD0 130 1
2. 8 bit map 30 2 bye word LLAAIAT 256 FTAL (0-255)
ONINTLAAIAT ba 256 A 0 : WATER

1 : HIGHLAND
2 - WETLAND

boolean = 1 bit (27) = 2 values: {0,1}
byte = 8 bits (2%) mp 256 values: {0,255}
integer = 16 bits (2'9) mp 65536 values: {-32767,32765}
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’ N (orientation)

tlalalalal a1l 1l1]1]1
extent
1 1 1 1 1 1.Jill1lﬂil1lll1li
in'Y or {111 _1;._.-3' 3|13|3|3]| Identfier
ows 212121212 3 3133 31/
2| 2|2|2]2};3|3|3|3|3| " [d | atibute
ls :
2|2[2|2]2]3|3]|3[3]3 1 Wheat
v [2]° 2{3 3|3]3]3]3]3 2 Grapevine

< >
, L Forest
extent in X or columns

Origin (X,Y)



VECTIR/RASTER

Identifier Attributes of the
1 <— . 1 point
2 5
3
1 3 Identifier Attributes of the
7\ line
: 1
K 2
—>
3
Identifier Attributes of the
+2 surface
+1 1
+3 2
b\ 3
-"""'--.___________-_




VECTIR/RASTER

1
111
;
2| 3
3033 2
3
2
MTUSTNTTAT LT3
1 3 |4 | |6 1 (2 |3 [4 |5 |6
2 3 " |2 |3 |4 |5 |6
2 2 4[5 [6
1 |12 |3 |4 |5 |6
1 3 6 1 |2 4 |5 |6
4 |2 4+ |5 [6




VECTIR/RASTER
VECTOR/RASTER CONVERSIONS

ZATION

FROM VECTOR TO RASTER: RASTERI

vy 1| 1] 2] 2 2] 2f 2
1 1] 1] 1] 1] 2] 2] 2| 2| 3
1 1) % 7] 1] 1] 2] 3] 3] 3
1 1 7 1 1] 1} 3] 3|33
11 1| 4| 4| 1| 3| 3| 3| 6| 8
5| 4| 4| 4| 5| 5| 5| 6| 6| 7
5| 4| 4] 5/ 5|6/ 66|77
9| 5| 5| 6| 6| 67| 7|77

315|166, 7|77 77|7

FROM RASTER TO VECTOR: VECTORIZATION

111 1] 1]1] 2] 2] 2|22
111 1] 1] 1] 2] 2]2]2]3
111 1] 1]1]1]2]3/3]3
111 1] 1) 1133|313
111/ 4/4/1]|3/3/3|6|6
5|4/ 4/4|5|5|5|6|6]7
5/4/4|5|5|6|6{6|7|7

5|6/5|/6/6/6]/7|7|7|7

5|6|6|6|7|7|7|7|7|7
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& ' A & 9 A 1 Y
I:N LLU‘]J‘Vi“LNG]’E)ﬂQ?J(One to Many) o WHQ%@ML%@%@Q@L%@N@’E}‘I@
9 1 " 9 A Ao
nalgvaulunIDya Ly ‘ViﬁQ‘UTLUJWﬂﬂ XUag'yY

it UTM X |[UTM Y
70 2 557850 2025301
70 557830 (2025321
70_5 557824 2025325
70_4 557819 (2025327
722 557823 [2025334
72 557809 (2025348
225 557793 [2025340
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ANIONRNUIRUIZNNITINTLHNN 800,000 AU LATIIWINLILTINIIINALN

428NN 1,000,000 A%

SELECT ~ FROM Province_f WHERE:

"TOT_MALE" »=800000 AND "TOT_FEMALE" <=1000000

Verify Help Load...

Clear

Apply

Save. .

Close

Table
Enter a WHERE clause to select records in the table window. = - | B By by [ &
Method : | Create a new selection v Province_f
:;(—:%%[;E" A PROV_N|TOT_AL| P_CODE | RCODE| TOT_MALE |TOT_FEMA
:?g?‘ﬂfgﬁ" agouurn | 1767643 |KK 4000 881465 886178
"TOT_FEMALE" v a.quanwsnit| 1792774 |UB 3400 899005 893769
Like
And
or
_|[% [ 0 Mot
5 | | i | | Nl | | Get Unique Values | Go To:




(% % %
m'iﬂummaaq”a‘lumswwau”a

lgends IN dndayadmrinuauunu uazdsinanauns

Table

Ertter a WHERE clause to select records in the table windaw. B | B Byl [ aH
Method : Create 3 new selection “w Province_f

E:B1 Al FID| PROV{PROV_N|{TOT_AL| P_CODE |RCODE|F
EEEE‘E?EET 34147 aanaums | 1107752 |SN 4700|C
“TOT_ALL" - 27 140 agouudu | 1767643 KK 4000|C
= £ Like: :'EI.HTSI%F:I‘F' ~

) [520 [m] | 255,

< = Or R TR ah

‘n.arwnarasiy’
_||= () Mot ‘a.aATs1it W

|z In Mull Get Unigue Values | Go To: I:I

SELECT = FROM Province_f WHERE:
"PROV_MAM_T" IN{ "a.maunu’ |, a.dnawns )

Clear Werify Help Load... Save...

Apply Close

M
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a : LY v 6
mumaw’i’aagaﬁ u,amqmanﬂmzmmﬂaauﬂ

1. siatoyasMIuAN(Integer) 1A long, int, short

1ae byte

2. siladoyas IUNALYN(Floating Point) 1alA double,
float, Decimal

3. AYOYAONUTL(Character) IALN char, text

4. ﬂfﬁﬂﬂ?@gaﬁﬁﬂz (Logical Data) 1@tn Boolean (true, false)

5.9UN (Date) laun date



a : LY v 6
mmaaﬁ'aagaﬁ u,amqmana&mzmaaﬂaauﬂ

Usziom | wilaveya | ving 139M1U0Ya AUTHAY
Size(bit) (Default)
UIMAN long 64 signed (two's complement) ﬁﬂ'mgj‘szﬁ’in 0L

-9,223,372,036,854,775,808 94
9,223,372,036,854,775,807

int 32 signed (two's complement) ﬁﬁmgjszﬂin 0
-2,147,483,648 04 2,147,483,647

short 16 signed (two's complement) ﬁﬁmsjﬁzﬁin 0
-32,768 84 32,767
byte 8 signed (two's complement) ﬁﬂ'msjizﬁ’in 0

NABYITHING -128 D 127




a : LY v 6
mmaaﬁ'aagaﬁ Ltaﬂeqmanﬁmzmaaﬂaauﬂ

Usziom | wilaveya | ving 139M1U0Ya AUTHAY
Size(bit) (Default)
NUIU double 64 | IEEE 754 1A19g31319 0.0
NeHe 4.94065645841246544¢-324 D4
1.79769313486231570e+308
float 32 |IEEE 754 1A10g321319 0.0F
1.40129846432481707¢-45 D9
3.40282346638528860¢+38
DNV char 16 Unicode ﬁﬁ1ﬂ£j‘§$?‘i51ﬂ 0 99 65,535 \u0000
N3N boolean 1 NAUMNY true 1i30 false false




Calculator

1 M15190 Taruas AAnumi 15119

1 957190 Taiuas 1A 0.386102 a1319 lua

1 11357190 TaIuas 110 247.1054 181AD3F

1 9157190 Tasuas A 100 1anans

1 157190 Tatuas NNy 625 13

1 915190 lawas 19U 1,000,000 A1519LUAT

1 915190 L@ s 10U 250,000 9151991

1 915190 latuAs 1N 1,234,567.9012 A15191 a1
1 N3N0 lawas 190U 11,111,111.1111 a13139%a
1 915190 latuAs M1 1,600,000,000 A1519917

Parser
(®) VB Script ) Python

Fields:

QBIECTID
Shape

FID_1
PROV_CODE
PROV_MAM T
PROV_MAM_E
P_CODE
TOT_MALE
TOT_FEMALE

[ ] Show Codeblock
AREA_RAI =

Type:

’ (®) Number

() string

() Date

Functions:

Abs ()
am( )
Cos()
Bxp ()
Fisxe [ )
Int( )
Log (
Sin ()
Sar({ )
Tan ()

St

About calculating fields

1 915190 JatuAs 110U 10,000,000,000 A5 1EEUANAT

Load. ..

Cancel
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Qualitative Data

- Types of qualitative or categorical data values used to create maps
can be names, types, or ranks

GEOLOGY OF TEXAS

OBJECTID | Shape *

31 |Polygon Georgia

33 |Polygon South Carolina

—
B ey e e

37 |Polygon MNorth Carolina

e - . ‘-_ .‘:_.——'. -

40 |Polygon Virginia

42 |Polygon West Virginia
Different colors symbolize

Different colors symbolize different geologic types
different state names



Qualitative Data Classification

Names or Types: Features are distinguished by a name or type and
represented with a different symbol

- Each value in the column (or attribute) is a unique value or different category

- Name (unique values)
- ex. map of states, counties or water bodies (each has a name)

- Type (different categories)
- ex. map of different stores, soils, land use zones (each are diff types)

PARCELS_ID | LANDUSE_TYPE | HW =
ED 1 -
31008 | AGRICULTURAL == Oy &=
43986 |RESIDENTIAL LandUceCode ™ L0 1 ] rlﬂ
12513 |COMMERCIAL ] Commercial [[;FI =
. . o m[iﬂ

37746 |TRANSPORTATION ] Residential q E\E:I
37637 |RESIDENTIAL [Z] Transportation 5'

32993 IRESIDENCE E]Agricultural_ o, LG %\
%ﬂ': O Prn



- ranks: a qualitative value used when you are interested in relative measures
- features are ranked from low to high
e.g. on a scale of 1 — 5 (the actual values are not as important)

1) used when it is difficult to quantify an attribute
- relative value of scenic rivers (gorgeous, scenic, not scenic)
- soil types used for growing a particular crop (acceptable or not)

2) used when a range of values is adequate for a particular purpose
- permeability of soils for a septic system
- clay soils ranked low (1)

- sandy soils ranked high (5) Vuinerability Ranking

0 Low




Qualitative Data Classification

- ranks or rankings represent relative values
- ex. low, medium, high
- ex. poor, fair, good, excellent
- ex. weak, average, strong

Ex. Different line widths symbolize hurricane
path by relative strength or rank:

Weak (H2) — thin line
Average (H3) — medium line
strong (H4) — thick line

OBIJECTID NAME STRENGTH

1 Alice H4
2 Alice H2
3 Bruce H4
4 Bruce H2
5 Bruce H4
6 Claire H4

7 Claire H2



Quantitative Thematic Maps

In general
- Maps based on the classification of quantitative (numeric) values
- Features are grouped into different classes based on a numeric

attribute (using quantitative classification)

Ex. Population Percent Change — Ex. Population density — uses numeric
uses numeric information to information divided by area (normalized) to
symbolize states. symbolize states.

United States Population Density by County
Census 2000

l Population Percent Change, 1990-1996 l
7 [U.S. and States] "

Peopie pot Spime Wil

.
O
-

1000 e

SQURCE: USDC, Bureau of the Census
Produced by: University Outreach and Extension--Office of Social and Economic Data Analysis




Types of Quantitative Data

- Knowing what type of quantitative data you have will help you determine how to
map the values.

- The types of quantitative data can be counts, amounts or ratios

- counts: to see actual measured values
- eg. the total number of things associated with each feature

5.@0?5{'#?5“?"?‘?"’_ | - counties mapped by their population (polygon example)
K“"* - - businesses mapped by number of employees (point example)
% i

! Belr
B

e

- amounts
- eg. map total dollar value or magnitude associated with each feature
- gross tax revenue by county (polygons)
MEXICO - per student school expenditure (points)
Mesico - earthquake magnitudes (points)

City
0




- ratios: map is created by dividing two data values (normalization)

Ex. Start with Top 10 States Population Normalized (or divided) by area
by Total Population

Population Density
By State




- ratios
- map the relationship between two variables
- evens out difference between large and small areas

- most common ratios are averages, proportions, and densities

- averages
- divide quantities that use different measures
- people per household = population / number of households

- proportions (same as percentages)
- divide quantities that use the same measure
- percent under age 5 = population under 5 / population

Population

- densities
- divide a quantity by the area of the feature
- population per square mile = population / square miles




Types of Quantitative Thematic Maps

- graduated color map (choropleth map)
- colored or shaded polygons based upon the number of classes

- graduated symbol map
- symbol size based upon the number of classes

- proportional symbol map
- symbols sized proportionally to feature attribute values

- dot density map
- number of dots in an area represents a count

- pie chart / bar chart / stacked chart maps
- useful for mapping more than one variable

- isoline maps
- used to map surfaces — vector data model — derived from a raster

- colored or shaded rasters
- used to map surfaces — raster data model



- graduated color map (choropleth map)

- Choropleth maps color or shade polygons based upon the number of classes

- five pop classes /
- five colors '

= = Layers
= states
POP2000
(1493782 - 2233169
[]2233170 - 5363675
[ 5363676 - 9938444
B 9938445 - 20851820
Il 20851821 - 33871648



- graduated symbol map

- symbol size based upon the number of classes

- five classes
- five symbol sizes

= = layers
= [ states
POP2000
@ 493782 - 2233169

@ 2233170 5363675

. 5363676 - 9938444

9938445 - 20851820

.208513.?_’1 - 33871648




- proportional symbol map

- symbols sized proportionally to feature attribute values

- no defined classes
- symbol size varies
directly with the
value

= = layers
= states
POP2000
100,000
¢ 1,000,000

.10,000,000




- dot density map

- each dot represents a value in the polygon layer (ex population)
- number of dots in an area represents a count

- this is a way to map density of features visually

- dots are placed
randomly within a

polygon
- not actual feature

locations
=l = lLayers
= states
11 Dot = 100,000
« POP2000




- pie chart / bar chart / stacked chart maps

- useful for mapping more than one variable

= = layers
B states :': ‘}
o
[ WHITE C s
[ BLACK . S =S
[ HISPANIC ‘3! o=
] ASAN AT
' ‘g;a‘i‘:
N o
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Progression of the bird flu virus

The H5N1 strain of avian influenza has been detected in Turkey, Romania and Greece

The virus has killed more than 60 people in Asia since 2003 and forced the slaughter of millions of birds

L=

000

Locations of courries Qinghaihu Lake
infected by bird flu July 2005 [t mrnies
Winus neported inwild South Korea

f/?i‘t“ﬁ!: Sprreac] of bird Flu virus
a9
-.-':J_"H'

1)

- April Otk
WIEI: n;" - Chnorth Korea  GE) Turkey
O Thailand Iy y Romank
€D ndonesia €) sapan ) {p) Greace
Feburary @ H'I"ll]lll €5 Sucpacted
Ot (B hussi o
August '|Iﬂ Bulgaria
D malaysia B razkhstan o coatia

S

!

e

migrati ng birds

[ T, contagous bind fly
o I.'Il."ll insfection
| / €) taivean
L~ .
N
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i
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1
L
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- isoline maps

- used to map surfaces — vector data model — derived from a raster

(~

Ex. isoline map

- lines represent
elevation contours

- contour lines are
overlain on a polygon
layer with different color
fills between the lines

- polygon layer is draped
over a 3D hillshade layer

- elevation contours



Isopleth Map

Choropleth Map

A500 ot e (TH
Mo vty scttve podericer 010

m‘t X

A
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- colored or shaded rasters

- used to map surfaces — using the raster data model

- Ex. color ramp applied to
grid cell elevation values

= & layers
= [ tx_demlkm_ned

Value
. High : 254012

Low: -0.226426
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Layer / Symbology tab

Properties o
. ayer Properties
Dialog Box - am— -
General | Source | Selection | Displagh, Symboloay | Fields | Defintion Query | Labels | Joins & Relates | Time |
Show:
= Draw categories using unique values of one field.
¢ Ealggurﬁe: Yalue Field Color Ramp
/ 'h - Unique values NAME - -
. - Umique values, many
CathOFIES - Match to symbols in g
_ Quantities Symbol  Value Label Count
(for categorical / Charts [ Aizona Arizona 1 3
nominal / Multiple Attributes |:|mkansas Arkanszas 1 ﬂ
descriptive data) | |Califonia Califomia 1
| |Colorado Colorado 1 1
|Eunne::ti-:u Connecticut 1
|Delawale Delaware 1 4
District of Colurnbia District of Columbia 1
Flonda Florida 1
Georgia Georgia 1
| idaho Idaho 1 -
| AddAllValues | | AddValues.. | Femove Remove All | | Advanced ~
\



Layer Properties Dialog Box Symbology tab

Layer Properties
| General | Source | Selection | Display | Symbelogy | Fields | Defintion Query | Labels | Joins & Relates | Time | HTI
ShﬂF;uH Draw quantities using color to show values. import...
ey Cat : Fields Classification
ngn“ges | ~ | titics Value: POP2000 - Natural Breaks (Jenks)
- ™ Graduated col
= rop color Proportional symbols
- Dot density - Dot density Color Ramp: N -
Charts
Multiple Attributes || SYymbol  Range L
[ 493782-2233169 493782 - 2233169
12233170 - 5363675 2233170 - 5363675
5363676 - 9938444 5363676 - 9938444

I o938445 - 20851820 9938445 - 20851820
I 20851821 - 33871648 20851821 - 33871648

|| Show class ranges using feature values [ Advanced ']




res

Layer Properties Dialog Box

Charts

Symbology tab
General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Time
Show:
Feat ‘[lai pie chart for each feature. Import...
Categories Field Selection
Quantities AREA -
Charts POP2001 = Symbdl | Fed
poroo_sami = | - | | [IPOP2000
| B/Cim WHITE
BLACK [~
Muiltiple Attributes ASIAN
HAWN_PI [ “‘:
OTHER i
packgound: [ Color Schene: | NNENNENN ~
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Graph of Province_f
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0 ‘IIEI'liIEﬂHﬂ"ITiﬂLI.Hﬂ {Indentification Information)
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O 99yanMANHUIFIDTINIFNY (Entity and Attribute Information)
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(signal word)
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E
1-Chlero 2. S-epoxypropase
CAS No. 106-8%-8
UN No. 2023

AR IR

DANGER

» Flammabie lqua

» May couse cancer

» Toxic f swaliowed

« Toxic n contact wah sn

= Fatal £ ohaled

« Moy cause sevece shin bums and eye camage
« May cause an allergc skn reacton

» Suspected of causing penetc defects.

« Toxic 10 aquanic e

« Wash thoroughly after handing

United Nations Corp.

141, Peace Ave. Geneva, Switzerland
TOL AT 22917 0 00

Far. 41 2297000
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TaanuuaanMuRauaTIY
(hazard statement)

Yo nfjud
(Precautionary statement)
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Province.shp
Amphoe.shp
Polbndry.shp
Municipa.shp
Village.shp
Contour.shp

Spot.shp
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Polygon
Polygon
Polygon
Polygon
Point
Line

Point
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%a Shape : Province.shp
ﬂizmﬂ‘zlaa‘ffaﬂa (Feature Class) : Polygon
W’AIDayA (Data Source) : nsun1sdnasas
Table Name : Attribute of Province.shp

No. Field Name Field Type Field Description Field Remark

1. FID 8,N,0 THAANAVTLYY
519013

2. Area 19,N,3 VAR Ine

3. Prov _code 2,C THAINIA

4. Prov_name 50,C YOIV IN
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%a Shape ; Flood.shp
ﬂiztﬂﬂwaﬁfﬁlaﬂa (Feature Class) : Polygon
W}#AIZDYA (Data Source) : NSANAWNAR
Table Name : Attribute of Flood.shp
No. Field Name Field Type Field Description Field Remark

1. FID 8.N,0 FHAAUAVTZYI NI

2. Area 19,N,3 Saviaaiiuiidsaseivio

3. Flood ID 10.N.0 sWanneuiudEeaseiia

4. Flood name 30,C FoszRuuTEsasevia

5. Tam_name 50,C "?;’WTTUQ

6. Amp name 50,C "?;’651!,51@

7. Prov_name 50,C "']ﬁ;’@i‘i‘iﬁ’ijﬂ



