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Query by Attributes

Geospatial data have attributes and location

Modern DBMS store both attributes and location in a
database

Structured Query Language (SQL) can be used to query
data based on attributes

Select By Attributes

"PERIMETER"
"CNTYSGEN_"
"CNTYSGEN_I"
"FIPC"
"CNTYNAME"
"POP1930"
"POP2000"

"M

SELECT *FROM counties WHERE:
VCNTYNAME" = ‘Richland]

Clear Verify Help I Load... | Save... |

Apply I Close |




Attribute Query

SELECT * FROM KansasCountyTable WHERE POP2000 > 200000

B4 Attributes of KansasCountyTable

oID NAME POP2000 | WHITE | BLACK | AMERI_ES | ASIAN | HAWN PI | A
a1 Allen 14385 13637 234 112 38 0|=
101 Anderson 8110 7900 26 60 18 2
89 Atchison 16774 15369 893 a3 57 10
39 Barber 5307 | 5151 20 31 5 0
11 |Barton 28205 26225 323 145 66 3
92 |Bourbon 15379 14466 474 129 56 7
88 |Brown 10724 9316 167 945 22 15
R2 R dlar | Q429 CRATA 240 A1 2720 40) —
Record: ﬂ ﬂ|—0j ﬂ Show: W Selected I Records (0 out of Ll

B Selected Attributes of KansasCountylable

0oID NAME | POP2000 | WHITE | BLACK | AMERI_ES | ASIAN | HAWN_PI |

<

104 } Johnson 431086 410990
41 Sedgwick 452869 359489

|
Record: ﬂ ﬂl 1 _bl il Show: Al

11780
41367

1431 12768 156
5041 15137 265

>

Selected Records (2 out j



Spatial Query

« Spatial queries use spatial relationships among features as

the conditions

« Features are highlighted on maps and in tables after queries

7 Attributes of Cntysgen

Shape | A Cndmame

i Kershaw

: Darlington

 Greenwood

43599
61851

59567 :

4

Palygon Florence 114344 130492
Polygon : 67 i Marion 33899 37001
Paolygon i 79: Richland 285720 315896
Polygon i 63 Lexington 167611 215232
Polygon i 85§ Sumter 102637 113882




Spatial Query--Intersection

 Find the counties in South Carolina that I-26
passes through.




Spatial Query--Containment

Find the BBQ) restaurants that are inside the Richland
County, SC




Spatial Query--Proximity

Find the BBQ) restaurants that are within 5 km of 1-26




Spatial Query—Adjacency

Find states that are adjacent to Missouri.




Simple and Complex Expressions

« Conditions are formed as expressions in the WHERE
clause in SQL 1n attribute queries

« A simple expression consists of two operands and one
logical operator
— [Operand] [Logical Operator] [Operand]
— An operand can be a field/column or a constant
— Alogical operator can be any of the followings
o =, >, <, <> >= <= like

b b b

* A complex expression 1s a set of expressions connected
by Boolean connectors
— Boolean connectors are AND, OR and NOT



How To Specity Spatial Relationships

e Many different kinds of spatial relationships may
exist

« Many of them are hard to define precisely in English

— intersect, overlap, and cross can mean the same or slightly
different relationships

» Spatial relationships depend on the type of features
involved
— Points can not contain polygons

— Some common spatial relationships are supported by most GIS
systems

— 1intersection, containment, and proximity

e The 9-intersect model precisely describes spatial
relationships



The 9-Intersection Model (91IM)

» Decompose a feature into Interior (4-), Boundary (04), and Exterior (4-) components
— Point, line and polygon
» Define spatial relationships between features based on the intersection of those
components
— 3*3=9- O-intersection model

Feature B
Interior | Boundary | Exterior
Interior T/F T/F T/F
Feature
A Boundary | T/F T/F T/F
Exterior | T/F T/F T/F
Exterior Boundary
Interior . Boundary
OA/ Interior l Exterior
Boundary \
Exterior

The boundary of point is empty



9IM

* 3-by-3 binary matrix
— Each cell can be either True or False
— 29=1512 possible relationships
* Define common spatial relationships

— Aggregate several matrices as one named relationship
— T, F, * (don’t care as long as the Ts and Fs are there)

BHERIEHEREH
¥ K % * % % T % = *xT 2
Intersects F * % 3 * %3 ¥ 3
Thtli:(#,l::(#){ #T:-:gﬁt:::@t#x )‘ﬁt)’..l‘r#li:d)tht #)ZI(::.ZT,(Z:(#D:
. T+ F
Within « o« ¥
) i ¥ ¥ ¥
(InSlde) TmF:E#F##x
T=+F +TF s 3 F £+ % F
« w7 * % I¥ T el * T IF
COVETEdBy ¥ ok W * % W & % % * K W
TnF##F##x #TF##F##n #tFT#F##n #EF#TF##M



DE-9IM

« Dimensionally Extended 9-Intersection Model (DE-9IM)

dim(I(a) N I(b)) dim(I(a)n B(b)) dim(I(a)nN E(b))
DE9IM(a,b) = | dim(B(a) N I(b)) dim(B(a)N B(b)) dim(B(a)N E(b))
dim(E(a) N I(b)) dim(E(a) N B(b)) dim(E(a)N E(b))

— Based on the dimensionality of the intersection of the 3 components
— -1 (empty), 0 (point), 1 (line), 2 (area)
* O-intersection model (9IM) 1s a special case
— Convert intersection dimension into True/False
— -1 (empty) > False
— 0 (point), 1 (line), 2 (area) =2 True



DE-9IM Example

Interior

Boundary | Exterior

Interior

Boundary

Exterior

dim{I(a)NI(b)] = 2

dim{I(@)B(®)] =1 | dim[I(a)NE(®)] = 2

dim[B(a)NI(b)] = 1

dim[B(a)NB(b)] =0 | dim[B(a)nE(b)] = 1

dim[B(a)NI(b)] = 2

dim[E(a)NB(®)] =1 | dim[E(a)NE(b)] = 2




Named Spatial Relationships in ArcGIS

Spatial selection method:

Target layer(s) features intersect the Source layer feature

Target layer(s) features intersect the Source layer feature -
Target layer(s) features intersect (3d) the Source layer feature =5
Target layer(s) features are within a distance of the Source layer feature
Target layer(s) features are within a distance of (3d) the Source layer feature
Target layer(s) features contain the Source layer feature
Target layer(s) features completely contain the Source layer feature
Target layer(s) features contain (Clementini) the Source layer feature

- Target layer(s) features are within the Source layer feature

P Target layer(s) features are completely within the Source layer feature
Target layer(s) features are within (Clementini) the Source layer feature
Target layer(s) features are identical to the Source layer feature
Target layer(s) features touch the boundary of the Source layer feature
Target layer(s) features share a line segment with the Source layer feature
Target layer(s) features are crossed by the outline of the Source layer feature ™

m

“target layer/input feature” is the layer from which features are
selected

“source layer/selecting feature” is the reference layer used to select
features from “target layer”



Spatial Query in ArcGIS

» Select a feature by click or by drawing a feature on map

Appearance Labeling Data e » -
m DA E\A ES Attributes v 1774 %\ 3] . -
Gy e Bt

yer ) : Clear
Select Select By Select By ! Aspen

*  Attributes Location

¥
Pike National
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Selection .
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. RY Select by Rectangle | {5t 5
¥ Select by Polygon
M Select by Lasso
¥ Select by Circle |
2@ Select by Line A Sims




Spatial Query in ArcGIS

s LA S £ 3T . )

| | National Fous‘f\J-a ‘i_j}'g:’ ,’ ﬁl' ? 20/
t. Y ,))'\;‘"\‘) )o‘»\‘_{ S 4 NHD WBD

. A

4

~a YT A
¥ = ) ! b ‘@ ,{{ " ( R

3 p b< i~ y ’
f(/f n * % : “/ N N / -3" » S | 4[] Arkansas River WBD

) , ) ‘. y White River =
4 3 - 3
-

'

A
N/ aule i \ P , 2 5 A\ ° "
- 3 - ;’ ’ . Castle
&% | Select By Location ? X ¥ 4 . ) % ) Iy p : ) O
; » oY ’
Input Featuves@ P;k;:\!&: g W \ ’ ')\ 4|v| WBDHUS
Flowline_MS11_NSI v| o ;or,,“\‘v ) & ’ D
r
~ | ot >
Colorado ' 4[] weDHU4
Relationship _ B
Intersect - 4 > D
p I N ol 5
. bt -”2 STk o) S
. Selecting Features . | i’l : . \@gW; \ , [] EPA Drinking Water Intakes
WBDHUS < /- B - . {7' g ST :
i’ ) ‘ ‘ Y P 7 > 4 National Stream of Internet

Search Distance

5 o 3 »
N gy — P e A Y
: BRAES = 1 N A SN ST 77a7 )
| |Decimal Degrees - .:} P 1 'g‘,‘?“-v")L}t\% A 4[] PredictionPoints_MS11_NSI

- 2
L ’ O — LY «f " —,
v Selection type - . '% "‘; A ‘\":\},\ s N R
| ; - » i
3 New selection | 4[] Flowiine MS11_Ns|
. [ invert spatial relationship %) @

World Topographic Map
World Hillshade

S ) ®. AT, :_—--. o 0 W fda
3 Y !! N \, %i%"?

) NN = > A

’ ) \
£ s " » Monte Vista
/‘ ’ - . ©
N A
I Apply | | OK I . €V g San Luis
. SO Valley
@ 3 2+ ,‘ » Q“"‘ . . ‘ .\ "’—‘z < B N
| Xy SN
. =l i
R | Tey '
N . 4 A :‘ .
< 3 ZOR



Compound Queries

* Queries that use both attribute and spatial conditions. Carry out in steps

* Find the counties in South Carolina that I-26 passes through and their
population 1s greater than 200,000

SN vg‘;"_ g : u;\{/\f}'«“\ . 7
o ICreateanew selection ﬂ RPN d A Np
Add to current selection ~ ]
Remove from current selection {
[Select from current selection 3 ; y:
Counties intersect with Counties intersect with interstate
interstate [-26 [-26 and 2000 population >=

200,000



Join Attribute Tables

T R — LB

FID Shape* 1D FIPSSTCO | TRT2000 STFID A STFID POP2000 | WHITE | BLACK |
’ 7 oo 220045 Tootaoo | a004sooozei 20045000100 ] 2] vzl
olygon
2|Polygon 320045 000300  |20045000300 : SROTSINGEN il i i
3|Polygon 420045 000400  |/20045000200 4120045000300 6746 6017 151
4|Polygon 5 [20048 000501 | 20045000501 /20045000400 ses2 4437 458
5| Polygon 620045 000502 | 20045000502 4120045000501 3626 2883 333
& |Polygon 7/20045 000601 | 20045000601 4|20045000502 5556 4974 160
7| Polygon 320045 000602 | 20045000602 |— 420045000601 7707 6810 362
3| Polygon 9/20045 000701 | 20045000701 4120045000802 1186 1076 23
9 |Polygon 10 |20045 000702 20045000702 20045000701 3939 3436 159
10| Polygon 1120045 000797 | 20045000797 20045000702 5283 5363 302
11| Polygon 12|20045 000801 | 20045000801 1420045000797 v rrr 120
12| Polygon 13/20045 000802 | 20045000802 .’
13| Palvann 14‘ 20045 nnnan1 >nnasnnnant | Y < \ >
< > —_ 2
Recod 14T o[ Show:m Se|ecled| T, ‘ Record: 14 L” 1 2 |»|  Show: WM Records (0 out of 2

& Attributes of DouglasCensusTracts

DouglasCensusTracts.MinPer population.OID | population.STFID population.POP2000 population.WHITE population.BLACK A

> 14.02 0/20045000100 2547 2190 142
2176 1/20045000200 6497 5083 609 e Common ﬁeld
10.81 2|20045000300 6745 6017 151 &2
25.45 320045000400 5952 4437 459 . . .
2049 420045000501 3%26 2883 333 . Equahty relatlonshlp
10.48 5/20045000502 5556 4974 160
11.64 6 (20045000601 7707 6810 362 .
772 7120045000602 1166 1076 38 [
11 € ‘ 2 i2nnAcnnn7ng 20720 A28 1c0 : Attrlbutes are

< b .

— — copied.

Record: 14] < 10| n Show:W Selectedl Records (0 out of 22 Selected.) Options v|




Spatial Join

Join attributes based on the spatial relationships
between features on two maps

72 Attributes of Counties.shp

Shape | Anaz Enimame Fap/ S8 Fon AR Nedtve .
Polygon | 21201872640 Spattanburg 226800 250842 26941 - Geometry/location as the
Polygon 1028112960.0 : Cherokee 44506 49914 24655 s
Polygon | 1799873792.0; York 131497 155044 31288 Jjoin fields
Polygon | 14366644480 : ‘Lancaster 1 b4l 57912 25320
Polygon | 1335706496.0 : Union 30337 30979 21526 o : : ;
Polygon | 1960777600.0 ' Anderson 145196 163654 25748 Spatlal relatlonshlp
Polygon | 1517263104, U Chester 32170: 340771 23054 1 1
Polygon Aarboro  ......2331  30273; 18068 (mStead of attribute
Polygon : Kershaw 43599 49946 28282 1 1
Dl]hlnnn 192010209 N | Faifiald 222QR 2709 21424 lﬁ relatlonShlp)

Mame

Point : Aiken Office Supply & Bookshop Inc 106 Park Ave ;}
Point ¢ University of South Carolina Aiken Campus Bog 171 University Pkuwy _]
Point 3! Columbia Athenaeum Inc 11527 SenateSt
Point : Columbia Bible College Book‘sﬂtgr‘g. 7435 Monticello Rd
Point : B Dalton Bookseller, Store no 279 7201 Two Notch Rd
Point : University of South Carolina Salkahatchie Book 6528 Spruce st
 Point  Midlands Technical Colllege Bookstore, Belting 316 Beltfine Blvd
Paint  Shepherds' Comer 64200 Garners Ferry Rd
Paoint  Trinity Cathedral Bookstore 110 Sumter St
F’cl:int : Lighthouse Christian Supply 2104 Main St l:i
4 »




Join Data

Join lets you append additional data to this layer's attribute table so you can,

for example, symbolize the layer's features using this data.

What do you want to join to this layer?

|Join data from another layer based on spatial location L'

1. Choose the layer to join to this layer, or load spatial data from disk:

-l 3

| istates

2. You are joihing: Palylines to Paints

" Each point will be given a summary of the numeric attributes of
the lines that intersect it, and a count field showing how many
lines intersect it.

How do you want the attributes to be summarized?
I Minimum ™ Standard Deviation
[T Mazimum " Yariance

™ Average
[~ Sum
¢ Each point will be given all the attributes of the line that is

closest to it, and a distance field showing how close that line is
(in map units).

3. The result of the join will be saved into a new layer.

Specify output shapefile or feature class for this new layer:

M:\Labshlab6%oin_Output_4.shp

|

About joining data... oK Cancel

Spatial Join Example

Join nearest interstates to
book stores

B Attributes of Join_Output_3 =10| x|
NAME ROUTE Distance -

» | The Map Shop I-185 341.237231
Reader's Market/ K Mart No 03240 I-185 6874.613874
Southern Historical Press [-185 361.416461
The Book Shelf I-185 4192.025308
Whittershing Bookstore and Cafe I-185 388.828790
Burry Bookstore Inc I-20 18670.016237
Coker College Bookstare [-20 18905.366324
Reader's Market/ K Mart No 04873 I-20 2983.402827
Saint Lea College Center [-20 26580.983580
Bookfinder's International I-20 4576.711553
Turn of the Page I-20 5348.705087

Rays I-20 4567 469677 LI

Record: ﬂ ﬂl 1 _)|ﬂ Show:F&T Selectedl Records (Do




