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Chapter 9: Buffer Analysis

Course: Fundamentals of GIS (QGIS-based)
Topic: Distance-Based Spatial Analysis

Duration: 3 Hours (Lecture + Lab)




“ILearning Objectives

Explain the concept of buffer analysis
Differentiate fixed and multiple ring buffers
Perform buffer operations in QGIS

Interpret buffer results

Apply buffer in real-world scenarios




'What is Buffer Analysis?

Buffer Analysis is a spatial analysis technique
used in GIS to create a zone around
ceographic features at a specified distance.

't helps identify areas that are within a certain

distance from a feature.



" Types of Buffer

Point Buffer (e.g., hospital service area)
Line Buffer (e.q., road impact zone)

Polygon Buffer (e.¢., protected area boundary)

Point Buffer Line Buffer Polygon Buffer




Single Distance Buffer (e.g., 1 km)
Multiple Ring Buffer (e.g., 1 km, 3 km, 5 km)

Used to analyze distance zones




'Steps: Buffer in QGIS

Processing Toolbox
e 0O NN

Q. buff «
~ (2 Vector geometry

4 Create wedge buffers
$¢ Multi-ring buffer (constant dis... .
%0 Rectangles,ovals,diamonds Open PfOCQSSW\g Toolbox
#¢ Single sided buffer
3% Tapered buffers ' !
4% Variable width buffer (by M val... SeLeCt BUﬁer tOOL
~ (2 Vector selection .
4% Extract within distance Choose |npUt Layer
M| Select within distance
™ d GDAL Set buffer distance

~ Vector geoprocessing

%= Buffer vectors :
: % One side buffer Run and review output

~ < GRASS

v Raster (r.%)

@ r.buffer

@ r.buffer.lowmem
v Vector (v.¥)




Parameters | Log

Vector geometry - Buffer

Practical Examples

»

Input layer

[»

|09 TH_Province [EPSG:32647 ~ | [§) X | -/

[] Selected features only

Distance

110.000000

|¢l lmeters

-] &.

Segments

5

End cap style

I Round

Join style

l Round

Miter limit

12.000000

| | Dissolve result

P Advanced Parameters
Buffered

l[Create temporary layer]

(-]

4

Buffer

This algorithm computes a
buffer area for all the
features in an input layer,
using a fixed or dynamic
distance.

The segments parameter
controls the number of line
segments to use to
approximate a quarter
circle when creating
rounded offsets.

" Theend cap style

parameter controls how
line endings are handled in
the buffer.

The join style parameter
specifies whether round,
miter or beveled joins
should be used when
offsetting corners in a line.

The miter limit parameter is
only applicable for miter
join styles,and controls the

maximum distance from the
nffeat rlinva tn 11ca whan

[»

|

0%

I | Cancel

|
|

Help

I IAdvanced 'I lRun as Batch Process...l

I Close II Run

lj

Hospitals within 5 km service area
Flood risk zone near rivers (500 m buffer)

Noise impact zone along hishways



"I Lab Activity (60 Minutes)

Create 1 km buffer around schools
Create 500 m buffer alone main roads
Overlay buffer with residential areas

Export result as new layer




Common Mistakes

Incorrect CRS (distance distortion)
Wrong distance unit

Overlapping buffers not dissolved




Assessment Criteria

Correct buffer distance
Proper CRS selection
Accurate overlay result

Clear interpretation
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