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Fundamentals of Geographic
Information System

Nakhon Pathom Rajabhat University



Course: Fundamentals of GIS (QGIS-based)
Topic: Combining Spatial Layers

Duration: 3 Hours (Lecture + Lab)




) Lea rning Objectives

Explain the concept of overlay analysis

Differentiate overlay tools (Intersect, Union, Clip)
Perform overlay operations in QGIS
Interpret overlay results correctly

Apply overlay in real-world GIS problems




/What is Overlay Analysis?

Combines two or more spatial
layers

ldentifies spatial relationships
Produces new output layer

Used for suitability and risk
analysis

Intersection

n =

Difference

Symmetric difference




Common Overlay Tools

fﬂ. N | Vector overlay - Intersection
4 .
Parameters | Log Intersection
Input layer This algorithm extracts the

; . - overlapping portions of
|9 TH_Province [EPSG:32647] ~ | [5) R (] T ot and

Overlay layers.Features in the
output Intersection layer are
Overlay layer assigned the attributes of the

A . overlapping features from
|9 TH_Province [EPSG:32647] ~ | (5] %%, L] | oo input and Overlay
layers.

[] Selected features only

[] Selected features only

Input fields to keep (leave empty to keep all fields) * This algorithm drops | ntersect - keeps Ove rta p pi n g a rea S O n ly

existing primary keys

[optional] : or FID values and

lO field(s) selected l E] : regenerates them in .

[Overlay :‘]ields to keep (leave empty to keep all fields) output layers. U n I O n - m e rge S a LL fe at U re S
optiona

|0 field(s) selected | (-]

e —— Clip — extracts portion of a layer

Intersection

l[Create temporary layer] l B

Open output file after running algorithm Intersection

Difference — subtracts overlapping area

Python identifier: 'OUTPUT

I

| 0% | Cancel

| I Help l IAdvanced 'l IRun as Batch Process...l [ Close I I Run
o

vy




Intersect Tool

rr. DN ) Vector overlay - Intersection h
» .
Parameters | Log Intersection
Input layer This algorithm extracts the

. . overlapping portions of
|09 TH_Province [EPSG:32647] ~ | (5] % [ overlapping o¢ o

QOverlay layers.Features in the
output Intersection layer are

[] Selected features only

Overlay layer assigned the attributes of the
N overlapping features from
(=] 1 t |
I TH_Province [ER nPutiayer % IZ] both the Input and Overlay

Python identifier: 'INPUT layers.

[] Selected feature S-ermy .
« his alsorithm drops Keeps only overlapping areas

Input fields to keep (leave empty to keep all fields)

[optional] existing primary keys
: or FID values and
IO field(s) selected I E] : regenerates them in

ot apers Combines attributes from both layers

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

o) socte = Used for suitability analysis

P Advanced Parameters

Intersection
I[Create temporary layer] I E]

Open output file after running algorithm

| 0% || Cancel |

| Help l |Advanced 'l IRun as Batch Process...l | Close | | Run |
4




Union Tool

Vector overlay - Union

4
Parameters | Log

Input layer

09 TH_Province [EPSG:32647] ~ (5] [

[] Selected features only

Overlay layer [optional]
| -l e ¥ [

[] Selected features only

P Advanced Parameters
Union

(-]

[[Create temporary layer]

Open output file after running algorithm

Union

This algorithm checks
overlaps between features
within the Input layer and
creates separate features
for overlapping and non-
overlapping parts.The area
of overlap will create as
many identical overlapping
features as there are
features that participate in
that overlap.

An Overlay layer can also
be used,in which case
features from each layer
are split at their overlap
with features from the
other one,creating a layer
containing all the portions
from both Input and
Overlay layers.The
attribute table of the Union
layer is filled with attribute
values from the respective
original layer for non-
overlapping features,and
attribute values from both
layers for overlapping

[»

0%

|| Cancel ]

Help | |Advanced '| |Run as Batch Process...]

| Close || Run

l

A

Combines all features from both layers
Preserves all boundaries

Used for full spatial comparison



Clip Tool

| _NON Vector overlay - Clip

Parameters | Log

Input layer

|9 TH_Province [EPSG:32647] ~ (5] 2 [

[[] selected features only

Overlay layer

09 TH_Province [EPSG:32647] ~ | (5] %, |-

[] selected features only

Clipped

|[Create temporary layer] | B :
" | modified by the clipping

Open output file after running algorithm

4

Clip

This algorithm clips a vector
layer using the features of an
additional polygon layer.Only
the parts of the features in
the Input layer that fall within
the polygons of the Overlay
layer will be added to the
resulting layer.

The attributes of the features
are not modified,although
properties such as area or
length of the features will be

operation.|If such properties
are stored as attributes,those
attributes will have to be
manually updated.

0%

H Cancel I

Help ] [Advanced vl |Run as Batch Process...l

| Close H Run |

Cuts one layer using another layer boundary

Extracts specific geographic area

Commonly used in project boundary

extraction



'Steps: Overlay in QGIS

Open Processing Toolbox
Select overlay tool (Intersect/Union/Clip)
Choose input layers

Run process

Review output layer




Practical Examples

Agricultural land within flood risk area

Urban area inside buffer zone

Protected forest overlapping development zone




“ILab Activity (60 Minutes)

Perform Intersect analysis
Perform Clip analysis
Calculate area of resulting polygons

Create map layout for presentation




Common Issues

CRS mismatch
Invalid seometries
Attribute duplication

Topology errors




" Assessment Criteria

Correct overlay tool selection
Accurate output result
Proper area calculation

Clear interpretation and map presentation
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