ed Policy Analysis
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Spatial Joins




Fundamentals

* A spatial join merges attributes by location

1. Combines attributes in two layers:
* Base layer = left dataset  One individual shape: L;
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* Join layer — right dataset  One individual shape: R;

2. Joining records is based their geometry (location):

V4

* Rule for whether L; and R; match is “geometric predicate

3. Often done as a left join:
* All L records kept
* R records that don’t match any L’s are discarded
* Resulting attributes for L records: L’s plus R’s




Fundamentals, continued

4. Two possible match types

* 1:1—-onetoone
* If any R; matches L; — first matching R;’s attributes are added to L;
* If no R; matches L; — L; gets NULLs for R’s attributes
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* Record count will match input

* 1:m—-one to many
* For every R; that matches an L; — duplicate L; and then add R;’s attributes to it
* If no R; matches L; = L; gets NULLs for R’s attributes

* Record count may be larger than input




One-to-one example

b5
Input layer (L) Join layer (R) —E
L1 100 110 120 *... L.w R1 430 440 §
L2 200 210 220 A-"‘:"::..,. X R2 530 540 %
n.... E

L3 300 310 320 (%9 ‘A R3 630 640

& R4 730 740

Suppose:

L1 and R3 match
L2 and R1 match

L3: no match in R
R2, R4: no matchesin L




Results

Join layer (R)

Input layer (L)

v RI 430 440

12 200 210 220 ae LR 530 540
13 300 310 320 " R3 630 640
R 730 740

Output layer

Featwre Ja____ b lc___|d e
L1 100 110 120 630 640

L2 200 210 220 430
L3 300 310 320 NULL

X
7
=
©
o
<

>
L
©
(a1
©
Q
o
c
@©
>
ge)
<
(@)
00
~
&




Starting a spatial join in QGIS ...

Project Edit View Layer Settings Plugins Raster Database Web Mesh Processing Help
D | [EB @ =g @ ﬁ-) Geoprocessing Tools b Q L [Bl e ;ri} . . % . Dv @\:\g @ €§§' 2« v= ; -
Geometry Tools »
@ % <v; % ﬁ EE]J @ - f Analysis Tools 4 — “l. ﬂ @ P>
Layers Research Tools 4 ~

a LA S AR - ) Create Spatial Index...
v demo — county » A
Vv

demo — water ' Merge Vector Layers...
v . demo — zips
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¢ Reproject Layer...

Split Vector Layer...
vy 2

) é@'@@c‘ﬁc\c\.g@c‘ ﬁ

Layer Styling Layers

,
Q Type to locate (Cirl+K) ioordinat | -76.880,43.443 % cal{1:410733 v | [l ragnifie 100% - | otatio [0.0° S|V Render @epsciazes @)
A




Next dialog b

OX ...

+ Join Attributes by Location

Parameters Log

| Join to features in

G:) demo — county [EPSG:4269] v &(}j % |

Selected features only

V| intersect averlap
contain are within
equal cross
touch

w comparing 5
() demo — county [EPSG:4269] v E;"E % ad

1 - -
Join attributes by
~| location
This a B t vector layer
| and o ase jer that is an
exten N ————t one, with
additional attributes in its attribute table.

Features they (geometric predicate) :; The additional attributes and their values

are taken from a second vector layer. A

spatiaseiiacisiaiaaliaciaecelect the

values . r that are
P radded Predicate the first layer

N The recur——

Selected features only o Join
Fields to add (leawve empty to use all fields) [optional]
0 field(s) selected
Join type
Create separate feature for each matching feature (one-to-many) I Type
Discard records which could not be joined
I Joined field prefix [optional]
-

0%

Advanced ¥ | |Run as Batch Process...

Cancel

Run Close Help
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Geometric predicates determine what matches

L and R match if:

Intersects
Overlaps
Contains
Within
Equals
Crosses

Touches

L and R have any points in common (i.e., if any of the conditions below are true)

L and R share some interior points and have same dimension (polygon vs polygon)
L contains R (R is inside L)

L is within R (L is inside R)

L and R are the same

L and R share some points but have different dimensions (line vs polygon)

L and R share some boundary points but no interior points
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Graphically:

L and R overlap: L contains R: L is within R: g
-
=

L equals R: L and R cross: L and R touch:

S




Examples: CNY zip codes, Onondaga County, and |-90

Base layer (L): zips
Join layer (R): county or I-90
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ALL zips are retained in the new layer in all examples.
Inte rseCtS Color coding shows those that match and gain R attributes

The county and I-90 each share points with some zips.
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Overlaps

The county overlaps some zips; 1-90 does not since it’s a line.
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sisAjeuy Adljod pasuenpy 68/ 1vd

e
tetetetete:

o
L

+
R

No zip (L) contains the whole county or I-90 (R).

Contains



sisAjeuy Adljod pasuenpy 68/ 1vd

ithin 1-90.

NO ZIPS are w

’

batete
I
S
S
e
I
S
bt
<
b
s
|

2
o

Some zips (L) are within the county (R)

Within



sisAjeuy Adljod pasuenpy 68/ 1vd

identical to any zips.

S
SR

o
L

+
R

Neither the county nor I-90 are

Equals



sisAjeuy Adljod pasueapy 68/ IVd

ips.

[-90 crosses some z

U

ince both are polygons

e
tetetetete:

o
L

+
R

No zips and the county cross s

Crosses



sisAjeuy Adljod pasuenpy 68/ 1vd

no zips share a boundary with [-90.

U

ith the county

S
SR

o
L

+
R

One zip shares only a boundary w

Touches



Adding complexity: zips and multiple counties

* Base layer (L): zips

* Join layer (R): counties / ‘

* Focus on three example zips:
* 13147, in Cayuga only

X
7
=
©
o
<
>
L
©
(a1
©
Q
o
c
@©
>
ge)
<
(@)
00
~
&

13080

* 13108, in Onondaga only

* 13080, in both Onondaga




Join predicate: intersect

* Join type:
* Left
* One-to-many
* May have multiple counties per zip

e Outputs four records:
* 13147 fields + Cayuga fields
* 13108 fields + Onondaga fields
* 13080 fields + Cayuga fields
* 13080 fields + Onondaga fields

/713080 Onondaga
13080/Cayuga

Onondaga
13108 Onondaga

Cayuga

13147/Cayuga
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Join predicate: overlap

* Join type:
* Left
* One-to-many
* May have multiple counties per zip

e Outputs four records:
* 13147 + NULL (within, not overlapping)
* 13108 + NULL (within, not overlapping)
* 13080 + Cayuga
* 13080 + Onondaga

/713080 Onondaga
13080/Cayuga

Onondaga
13108 Onondaga

Cayuga

13147/Cayuga
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Join predicate: within

* Join type:
* Left
* One-to-one OR one-to-many

* Outputs three records:
* 13147 + Cayuga
* 13108 + Onondaga
* 13080 + NULL (not within either)

13080

13108 Onondaga

Cayuga

Onondaga

13147/Cayuga
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/\ Intersection in geoprocessing is different /\

(%]
‘»
=
©
(2 *Untitled Project — QGIS — O X §
Project Edit View Layer Settings Plugins Raster Database Web Mesh Processing Help a
[ B e [ @ | & contour T o s Y =P G T S
— r Buffer... b o)
]
ﬂ ‘% VS f?a} L @ -4 Geometry Tools »| i9’ Clip... » @ & > Q
D\;S - - @-] - DV Analysis Tools 4 ' Convex Hull... _g
Research Tools »| I Difference... <
R Data M t Tool b | ffP Dissol o
— ata Management Tools issalve...
Vo Fasvavsal = 2 %
= ie 500m buff <
= ere r— ﬂ Symmetrical Difference... o
E?a v erie boundary )
/| = erie interstates ' Union...
,ﬂ ' Eliminate Selected Polygons...
fe
l'ﬁ- Layer Styling ®
() erie 500m buff =
'ﬂ - | erie m buffers |
@ 4 |ESingIe Symbol v |‘
~ W Fin & |
B Simple Fill —
h
| b | | @ | V| Live update | Apply |
‘ Layer Styling ‘ Processing Toolbox
Q. Type to locate (Ctrl+kK) ordine| 118300,4781708 | :[1:868304 v | [ agnifi 100% |$| tati [0.0° |¢| V| Render @ epsciezar @R




Alters geometry by slicing shapes (overlay in geopandas )

(%))

‘B

=

©

Z

(2 Intersection X -

2

y : ©

Parameters Log Intersection %

Input layer This i o

) c

) . - _IL_overll Ires in ©

(> erie 500m buffers [EPSG:6347] by % - Input | s

Selected features onl Featl_’ - - - jection <

— layer are assigned the attributes of (o))

Overlay layer the of n both 2

% A |the Ir Overl —

(9 erie 500m buffers [EPSG:6347] - 9 % e verlay <
L Colartad features anly

Input fields to keep (leave empty to keep all fields) [optional]

0 options selected

Overlay fields to keep (leave empty to keep all fields) [optional]
0 options selected

¥ Advanced Parameters

Overlay fields prefix [optional]

Intersection
[Create temporary layer] e

+/| Open output file after running algorithm

| 0% Cancel

Run as Batch Process... Run Close Help




Creates 4 non-overlapping features

* Splits geometry of features

* Intersection of zips and counties:
* 4 output features that do not overlap
* Each get matching L and R attributes

* Key issue to remember:
* Attributes ARE NOT split

* Example: each 13080 record would
have the full population of the zip

* Also:
* Partial polygons won’t look like full zip

y

13080 Cayuga

13080 Onondaga

13108 Onondaga

‘ Onondaga
Cayuga

tnw Cayuga
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