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What is it??

Process, Pattern, and Analysis
e Processes operating in space produce
patterns.

e Spatial Analysis is aimed at:

- ldentifying and describing the pattern.
- Identifying and understanding the
process.

So overall, spatial analysis can quantify, find patterns, and predict
outcomes using the geography of our world.
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SPREP THE POWER OF SPATIAL ANALYSIS: PATTERNS
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Spatial analysis solves location problems
basically using math in maps. It blends
geography with modern technology to
measure, quantify, and understand our

world.

Geographic Information Systems
(GIS) uses spatial analysis. What GIS does

is connect geography with the real world.
It puts points on a map to see how
everything is related.



https://gisgeography.com/what-gis-geographic-information-systems/
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Where can you find land features?

¢ Routing can show you the quickest path.
*¢* Optimal location analysis can find the
most suitable location to build
with network analysis.

What is their relationship?

¢ Area calculations can quantify the size of

a forest fire.
** Distance measurements estimate how far

anything is.

What geographical patterns exist?

*** Hot spot analysis highlights high rates of
crime in a city.

** Models determine what habitats animals
select and avoid. N



https://gisgeography.com/network-analysis/
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Spatial Statistics

Prevalence of Select Diseases” Among South Carolina Medicaid Recipients
19 Years and Older by ZCTA, FY 2012
Getis-Ord Gi" Statistic (Hot Spot Analysis)
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PERFORMING SPATIAL QUERIES -

* Spatial queries are core to many types of GIS analysis.

It allows you to select features in a layer by their spatial relationships (intersect, contain, touch,
etc.) with features from another layer.

* In QGIS, this functionality is available via the Select by Location and Extract by Location
Processing tools.

Extract features Extract features
- By Location - By Attributes
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What is a Buffer ?

= |nthe GIS and geospatial context, a buffer refers to a zone or an area around a vector feature
that Is derived from a set distance or radius measurement.

= The bufferis a POLYGON, and it can be created around points, lines, or polygons features.

= Buffers are used for various spatial analyses such as proximity analysis and overlay analysis.

A buffer zone around vector A buffer zone around vector A buffer zone around vector

points. polylines. polygons.
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* Host web-accessible add-ons that add useful

features to the software.

* Feature tools written by QGIS developers &

independent users.

* Accessible directly through the Plugins menu

2 Plugins | All (623)

I Q, pearch...

po o AcATaMa

E ] Installed = Actions for relations
% Active Flre

% Not installed % Add a point road sign
% Aderyn Data Search

“& Upgradeable % Advanced Line Editor

A @ AequilibraE

W New @ AGIS
% agknow for QGIS

2.0 Install from ZIP % AGT - Archaeological Geophy:
# AmigoCloud

ﬁ Settings % Anaximandre

% Animate OSM
% AnnotationManager
@ AnotherDXFlmporter

% ArcheoCAD

% Area Along Vector

+ Area Ratio

% arrayPlus

% Asistente LADM-COL
% atlasprint

% Append Features to Layer
% ArcGIS ImageServer Connecto

@ Archiwalna Ortofotomapa

“ All Plugins

On the left you see the list of all plugins available for your
QGIS, both installed and available for download. Some plugins
come with your QGIS installation while most of them are made
available via the plugin repositories.

You can temporarily enable or disable a plugin. To enable or
disable a plugin, click its checkbox or double-click its name...
Plugins showing in red are not loaded because there is a
problem. They are also listed on the 'Invalid’' tab. Click on the
plugin name to see more details, or to reinstall or uninstall this

plugin.

- | Upgrade All | Uninstall Plugin Reinstall Plugin

Close ‘ Help \

Processing plugin:

!a powerful geospatial analysis framework to call
native and third-party algorithms from QGIS, such
as GDAL, GRASS, SAGA, R, etc.

Processing Toolbox
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Recently used
Cartcgraphy
Cratabase

File tocls
Graphics
Interpolation
Layer tools
Metwork analysis
Raster analysis
Raster terrain analysis
Raster tools
Vector analysis
Vector creation
Vector general
Vector geometry
Vector owverlay
Vector selection
Vector table
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& Aspect... —
i Fill nodata.. E Raster Calculator...
H Grnd (Moving Average]...
Ji. Grid (Data Metrics)... Align Rasters...
H Grid (Inverse Distance to a Power)... .
. | Analysis b
h Grid {(Mearest Neighbor)...
.?I Hillshade.. Projections v
Mear Black...
.7 Proximity (Raster Distance).. R HIE Miscellaneous b
2% Roughness... &y Assign Projection... :
Extraction L
Wi Sieve.. {3 Extract Projection...
i Slope.. - ¥ Build Vi Conversion »
ﬁ Tepographic Position Index (TPI}... H Racter Information.
ﬁ Terrain Ruggedness Index (TRI]...
_E Merge...
W Build Overviews (Pyramids).. Extraction
2% Tile Index... & Clip Raster by Extent...
& Clip Raster by Mask Layer...
' Contour.., ¥ PCTto RGE...

= Polygonize (Raster to Vector)...
“~w Rastenze (Vector to Raster)...
s RGBto PCT...

% Translate (Convert Format)...




Geoprocessing Tools
I® Buffer...
& Clip..
¢ Convex Hull...
B Difference..,
7 Dissohve...

@ |ntersection..,
¥ Symmetrical Differe

i Union...

i7 Eliminate Selected

& Centroids...
"ﬂ' Collect Geometries
%% Extract Vertices...

%—‘ PMultipart to Singleparts...
¢~ Polygons to Lines...

2L Simplify...
+" Check Validity...

@ Delaunay Triangula
4% Densify by Count...
mm Add Geometry Attr
7 Lines to Polygons..
" Voronoi Polygons.,

- Create Gnid...

o Select by Location...

bl Extract Layer Extent...

:7 Random Points in Extent...

.7 Random Points in Layer Bounc
&2 Random Points Inside Polygon
", Random Selection...

", Random Selection Within Subs

f Line Intersections...

:-: Mean Coordinate(s)...

> Basic Statistics for Fields...
#% Count Points in Polygon...
E Distance Matrix...

= List Unique Values...

# Mearest Meighbour Analysis...

ﬂ Sum Line Lengths...

Data Management Tools

1. Merge Vector Layers...
4 Reproject Layer...
4% Create Spatial Index...

4 Join Attributes by Location...

[i:l Split Vector Layer...

'u"Ectr F_t—aster Database Web

Lecprocessing Tools b

Geometry Tools 4
Besearch Tools b

Analysis Tools 4

Data Management Tools 4
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- Options to dissolve or create separate features

*5 kilometers around mines

IWhere, the input feature can be a point, line, or
* 20 meters around rivers

ICreates a polygon around a feature at a given
polygon

distance(s)
Examples:
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J Use one layer’s extent to clip down the
features of another layer

— Input layer can be points, lines, or polygons,
but the clip layer must be a polygon

J Example:

— Roads/Rivers layer clipped to a project or
Protected Areas layer.
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Practical Exercise — Buffer Analysis

Open your QGIS project and add the layer containing the features you want to buffer.
1. Select the “Vector” menu, then “Geoprocessing Tools”, and then “Buffer(s)”.

2. In the "Buffer” dialog box, sele
layer” drop-down menul.

ct the layer containing the features you want to buffer from the “Input

3. Specify the buffer distance In the “Distance” field. The distance will be In the unit of the coordinate

system of the input layer.

4. Select the unit of measurement for the buffer distance, such as meters or feet, from the “Unit” drop-

down menu.

5. Choose the number of segments that should be used to create the buffer from the “Segments” drop-

down menu.

6. Choose the type of join style for the buffer, for example, round, mitre or bevel

/. Choose the output option frorr
as a new layer, overwrite the inp

the "Save result to” drop-down menu. You can choose to save the buffer
Ut layer or to a new shapefile.

8. Click the “Run” button to exec

Ute the buffer tool.

9. Once the buffer process is complete, the new layer containing the buffered features will be added to

your QGIS project. You can now

use this layer for further analysis or to display the buffer zone on a map.



PRACTICAL EXERCISE

* Using the OSM datasets and other vector datasets to conduct the following analysis:
* Create a 10m buffer around village boundaries.

* Find all waterways that are within 100m of the village boundaries. [Hint: Intersect]
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