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Goal

In this workshop, we will learn how to use KNIME to build a complete GIS
workflow—from data input to spatial analysis and visualization.

You will be able to:

Create and manage a KNIME workflow (nodes, connections, branching, components)

Read and write common geospatial formats (e.g., Shapefile, GeoPackage, GeoJSON, GeoParquet)

Perform essential geospatial preprocessing, such as projection/CRS transformation and geometry conversion
Conduct core spatial operations, including buffering, overlay (clip/intersect), and spatial join

Apply table operations for spatial analytics (filtering, joining, aggregation, missing-value handling)

Build interactive geospatial visualizations and adjust map styling (color, size, classification, legends)

Package workflows into reusable mini-tools using widgets and components (optional)
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Where GIS meet KNIME




The Power of Location

Visualizing
Spatial Data
Geographic
Information
Systems Capture
(GlS) Context

A framework to organize
knowledge, revealing patterns,
relationships, and processes.

Analyzing
Relationships
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Surging Learning Curve in GIS Education
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Visual Programming as a solution to GIS Learning

Calculate Latitude Calculate Longitd

ate held
Select Layer

By Attribute

DATA PIPELINE

ARCGIS PRO
MODEL BUILDER

submission

SATERVIEEN
fEEs N
\ / \, A0 e 5
Mai'ﬂr Buff Buffered N N Microsoft Entra ID  Jira Software
> urer » Anthropic Chat  Postgres Chat qetAll: user create: User
Hnads mads Model Memory

PMML Write)

ﬂ

/

Distance

Open for Innovation nclalon

KNIME ;7

»rt:'l.

Decision Tree

Excel Reader (XLS) Color Manager Partitioning Predictor
=== > " .,
XLS 7% oo -
W :ﬂmlmr Twitter) 74 > '0 W > oD > '” '
MAKE.COM S
H bristol_cycle_net... L] | ‘-5':;
14 D& %] o
PR Bar Chart Scatter
J_r CARTO Statistics (JavaScript) (JavaS
A L] , g
Yo 0 = » W
. WORKFLOW i (charcr, whispe DaLLE g . < >l q |

llts Messages Data Map SQL

Text parser Router o
Match pattern



https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://www.gislounge.com/an-introduction-to-arcgis-modelbuilder/
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://towardsdatascience.com/knime-desktop-the-killer-app-for-machine-learning-cb07dbef1375
https://upload.wikimedia.org/wikipedia/commons/4/4e/Orange_data_mining%2C_visual_programming_interface%2C_May_2013.png
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/
https://fme.safe.com/webinars/6-ways-data-integration-enables-you-to-do-more-with-arcgis-online/

Analyst as Mind mapping : From 1D to 2D

Example Structure
I A) 1
df0 = pd.read csv() D
0
0 2 3
A e (ow
dff = df0.groupby()
1
‘_I_’ Visual Programming
©
df2l = df1.merge(dfo)
2 Legend
(D) (O Function (P> Function Node
df2 = df2.sort_values() 5 Data ) Function

Hidden link D Data port
Jupyter Notebook Code line Data link
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Basic GIS concepts




Geographic Coordinate Reference System(CRS)

Location is represented by longitude (-180, 180, from west to east) and latitude (-90, 90, from South to North)

Parallels

Small circles

* Longitude—valuesinred, range from 180 to-180

Latitude orth (+ Longitude
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Projected CRS by EPSG/ESRI Code

Equal Earth Projection

Mollweide Projection

EPSG:8857 (WGS 84 / Equal Earth Greenwich) ESRI:54009 (World_Mollweide) - most commonly used
ESRI:53035 (Equal Earth Greenwich) ESRI:53009 (spherical version)

A classic pseudo-cylindrical equal-area projection
elliptical in shape and is often used for global climate, environmental, or
astronomical data.

3 One of the most recommended modern equal-area projections
¥ preserves area accuracy while providing a visually balanced and
\& aesthetically pleasing

343
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Commonly used coordinate Albers Equal-Area Conic Projection

reference systems such as
EPSG:3857 (Web Mercator)
and EPSG:4326 (WGS 84
latitude/longitude) are not
equal-area projections.

EPSG:3857 (Web Mercator) significantly
exaggerates area toward the poles.

EPSG:4326 (WGS 84 geographic coordinates) is ESRI:54012 (World_Eckert_IV) ESRI: 102003 (commonly used in North America; part of the Albers family)
mainly used for positioning and data storage, not ESRI:53012 (spherical version) EPSG:9822 (projection method code)
for accurate area measurement or area-based
visualization. An equal-area projection with straight poles (half the length of the _ . . . .
equator) and curved meridians along the edges. typlcal.ly used for mld-latltude countrlgs (such as the U.nlted States.or
Imase Source It provides a visually smooth and balanced appearance and is China) in state/province-level area statistics, global variants also exist.

commonly used in educational world maps.



https://en.wikipedia.org/wiki/Web_Mercator_projection

GIS Data Types-Vector in KNIME

POLYGON
POINT LINE
O O
O O
O
POINT(-71.116 42.374) LINESTRING(-71.120 42.371, -71.112 42.371) POLYGON ((-71.120 42.371, -71.112
| | 42.371,-71.11242.377, -71.120
A pair of xand y coordinates A series of points connected 42.377, -71.120 42.371))
together in a specified order A line enclosed from end to end
_ _ Geometry Type
Attribute column Multiple geometry columns Geo
- A \ - A N Geo (collection)
RowO County |Population @geometry @ geometry (# 1) Geo (line)
Row1l |A 1000 Polygon Point Geo (mutti line)
Row2 |B 2000 MultiPolygon | | Point Geo (point)
Geo (multi point)
Geo (polygon)
Geo (multi polygon)




Raster Data Format

a raster consists of a matrix of pixels (or cells) organized into rows and columns (or a grid) in which each pixel
contains a value representing information, such as image reflectance or temperature.

Cell

Image space Coordinate space

Y Grid Location (XY)

columns
b 1 112} 2

MoWs

Y Rows 8
Columns 8

Cell size .
List of cell values

[M111224311 2224361 22254662225436b62252446625525443544525444444254]

Image Source



https://doc.arcgis.com/en/allsource/latest/data/introduction-to-raster-data.htm

GIS Data Format

Shapefile (.shp) File Geodatabase (.gdb)

A shapefile is actually a collection of files, Developed by ESR

including: .
N ggeometry Can store multiple layers in one folder

.ShX — shape index Supports large datasets and advanced data types

dbf - attribute table Common in ArcGIS environments JPEG (.jpg) with .jgw
.prj — projection information

(sometimes additional supporting files)

Important: All component files must stay

together
Field name length limit (10 characters) P k _ k _
Zipped Shapefile GeoPackage (-gpkg) PNG (.png) with .pgw
KML (.kml)
.Img
GeoParque (. parquet) Sid
GeoJSON (.geojson) 'GBrIitl

netCDF



What is Geospatial Analysis Extension for KNIME?

A tool for spatial data analysis, manipulation, modelling and visualization
Based on visual programming plat form of KNIME AP
Provides a diverse array of functionalities:
Data Input and output support for common GIS format
Spatial manipulation, calculation, conversion
Spatial network routing and Location optimization
Enriched open dataset
Spatial Modelling tools
such as Geographically Weighted Regression (GWR), MGWR,SLM, SEM
Support vector data only
The KNIME GEE extension support raster data, and cloud computation via GEE

® © €

< A

Spatial 10 Spatial Calculation Spatial Manipulation Spatial Transformation Spatial Conversion Spatial Visualization

B ox

Exploratory Spatial Spatial Modelling Location Analysis Spatial Network Open Dataset Spatial Clustering
Data Analysis




Hands-on 1

Visual Programming for GIS
KNIME Analytics Platform
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Under Spatial Data with Geospatial

Analytics extension for KNIME
Hands-on




Add and configure a Node

Nodes> Communities nodes > Geospatial Analysis >Open Datasets > Drag the Natural
Earth Global Data to Editor and then drop (or double click the icon).

On the configuration pane, choose 1:110m for Scale, keep other default settings .
Click the triangle icon on the node to run it.

oy KNIME-GIS » [ Preferences
o Ty 7 Execute ) Local — KNIME-GIS ¢+ Upload
= Nod . Natural Earth Global Data X
odes 0— M M M
Click triangle icon to run the node
)ata category
& Search all nodes
Nodes Q T . © adllscale O 10M-POV () 10M-Specia
[
B » Exploratory Spatial Data Analysis } Matural Earth Scale
Explarer :} sF,a'l_'ial Mnd.e”ing Global Data n 1-10m 1-50m .:'-':. 1-110m
& > Location Analysis
ﬁ “ Open Datasets & > All scale file type
p @ Dataverse File Downloader & AL Country boundaries N
I'-.l'Il::r:t @ Dataverse Search & K\
\
8 GDELT Global Knowledge Gr... & : Drag and drop D th f.l
&8 Natural Earth Global Data -;T_z',i}k / ecrease eTile
, o
» OSM Boundary Map & 4 - = .
MRS N .~ or Double-click resolution/size
+ OSM Boundary Map Table & S £ -7

~ -
________

k|
k|

8- OSM POIls &
B OSM Road Network & O [ 100% A
@ Open Sky Network Data &
# Socrata Data Query & » 1: Natural Earth Data = Flow Variables

¥ Socrata Search &

@ 1US ACS 5-Year Estimates &

B 1US2020 Census Data §&

E US2020 TIGER Map &

To show the port output, execute the selected node.
> Spatial Clustering

> Spatial Network [> Execute
» KNIME Labs
» Workflow Control

» Workflow Abstraction




Inspect Node Monitor

Selected the executed node to inspect its outputs.

sfy KNIME-GIS o [ Preferences

=l | e -7 Execute () Local — KNIME-GIS () Upload
= o Natural Earth Global Data X
e Nodes a—

Data category

o Search all noges oot _ _
Nodes e Q allscale () 10Mm-POV () 10M-Specia
. : - Natural Earth
B » Exploratory Spatial Data Analysis Global Data Scale
Explorer » Spatial Modelling ) 190m () 1:50m @ 1:110m
& > Location Analysis S >
o ' Open Datasets @ All scale file type M . . l
- @ Dataverse File Downloader Add comment Country boundaries v I SS I n g Va u e S
- @ Dataverse Search & U 1
| nique values
8 GDELT Global Knowledge Gr...
# Matural Earth Global Data & M i n a n d m aX
# OSM Boundary Map §& .
- OSM Boundary Map Table §& ¢ Qua ntl leS
i OSM POIs &
i il . Oy
<8 OSM Road Network & W 100% ~ 4 S °
B Open Sky Network Data § Wltc h to
¥+ Socrata Data Query & 1- Na w Var g S M M b
) P 1: Matural Earth Data & Flow Variables : 1 > tﬂtlSthS ta
Table dimension ¥ Socrata Search & r-m.--,l | : [====== }
- - e : 4 R - LECHE) Ststistics D) ' O g
B- U5 ACS 5-Year Estimates Rows: 177 | Columns: 169 1 _ I L4 T
o ' —s d Fi
g 1S2020 Census Data & L L L L L L T T e S S S '\=====oo- earcC h an Fl lte I
_ I 1 # RowlD featurecla scalerank LABELRA... SOVEREIL... SOV_A3 ADMO_DIF LEVEL TYF I
CO lu m n n a m e ot o-TeER i f T| String ' @y Number (.. @y Number (.. T| String ' T| String ' el Number (1. w1 Number (1. T| 5 :
> Spatial Clustering ST TTT T T Howd —Admindcountr T TR T TR T T ¥ Sovereigr
dn d type » Spatial Network [] 2 Rowl Admin-0 countr 1 3 United Republic TZA 0 2 Sovereigr
» KNIME Labs ] 3 Row2 Admin-0 countr 1 7 Western Sahara SAH 0 2 Indeterm
> Workflow Control ] 4 Row3 Admin-0 countr 1 2 Canada CAN 0 2 Sovereigr _

» Workflow Abstraction

T h




Data Manipulation-Column filter

Keep Natural Earth Global Data selected, then go to: Nodes > Manipulation > Column > Column Filter, Double-click
Column Filter to add the node to the workflow editor. It will automatically be linked to the first node. Alternatively, you

can drag the Column Filter node into the editor and manually draw a connection between the two nodes.
A replicable way : Choose Regex and input “

»

- Use Regex

=1 Home Preferences
= e 771 Reset 7 Local — KNIME-GIS {3 Upload
= Column Filter *
e Nodes
P Column filter I""'\I
Q i ——
D > 10 Matural Earth | Q. Search Aa
e “ Manipulation Global Data Column Filter
“ Column - p TS Excludes __-Inclldces
4 > Binning T FCLASS_TR  ~{ Il T ADMIN
o = ° T/ FCLASS_ID Il G POP_EST
S > Convert & Replace P— -
. = T FCLASS_PL R GDP_MD
~ Filter i -
T/ FCLASS_GR | T INCOME_GRF
-#- Column Filte T FCLASS T » : T/ REGION_UN
Il:- : 1 - I = - y
- ¥+ Reference Column Filter T FCLASS. NL Il @ geometry
-m- Constant Value Column Filter T ECLASS SE & :
=@+~ Missing Value Column Filter ., T FCLASS BD :
- >
: #. Reference Column Splitter T FCLASS_UA I .
--,
} SP“T & Combine STk [H] 100% - i (o e | |
LA = I I
» Transform : I
______________________ )
=&= Expression
P 1: Filtered table & Flow Variables
¥ Interactive HiLite Collector e ——————————— N
I \
-8+ Table Manipulator T I I
B | Rows: 177 | Columns: 6 JEls) Statistics |O) I I
-8. Table validator : I_>
v8. Table Validator (Reference) |:| = RowlD ADMIN POP_EST GDP_MD INCOME_GRP REGIOM_UN | geometry V :
T| String ne Mumber (Float 2 Number {nteg - T| String - T | Strimg : - & | Geo - |
» Row I I
N bl [] 1 Row0  Fiji 889,953 5496 4. Lower middle inc Oceania I MULTIPOLYGON - E I
Table I I
S PMML [] 2 Row1 United Republic of 7 58,005,463 63177 5. Low income Africa : POLYGON - EPSG:4. :
S Vi ] 3 RowZ Western Sahara 603,253 Q907 2. Low income Africa : FOLYGON - EP5G:4. :
iews
---------------------- I
. [] 4 Row3 Canada 37,089,262 1736425 1. High income: QE{ Americas : MULTIPOLYGON B I
> Analytics —— I
- [] 5 Rowd4 United States of Am 328,239,523 21433226 1. High income: OE( Americas : MULTIPOLYGON - E ¥ :
/

In the configuration
panel, use the <, >,
<<, and >> buttons
to move columns
Into the Includes
boxX.

click Execute.

Here is the
geometry column
Invisible in ArcGIS
or QGIS



View Geospatial data Row in KNIME

In KNIME, geospatial data with a geographic coordinate system can be viewed row by row.

Double-click the 4th row in the geometry column (where ADMIN = Canada), and a floating map will pop up showing this
spatial feature. You can also click the drop-down icon next to the geometry column name and switch to Full Well-Known
Text (WKT) to view the textual representation of the spatial feature.

X WEKT type and CRS

+ Coordinate Reference...

L Full Well Known Text
g \Y

| pMulti-line Strin
%4 g
'ﬁv" 2 String

Hex Dump (short)
geometry T P \short)
& Geo f 1
Hex Dump (long)
MULTIPOLYGON {({-122.84000000000003 49.000C | |
't e e R BEB B TE Blob information
L= \ MULTIPOLYGON (((-122.84000000000003 49.008
gy gy U gy Uy g U ey e Ly Ly Sy R ——— -l
== | eaflet | @ OpenStreetMap s _ ) I -
MULTIPOLYGON (((-48.66061601418252 -78.0470 geometry T
& Geo
P 1: Filtered table & Flow Variables
P el ———— N
] \ s
Rows: 177 | Columns: 6 Statistics | 0 I I : Here 1S the
WOWS: 17, - 5. : P
| l
|
Tk ewn ATMN L POREST PO . WNeoMEGR . REGONON | gemeny oy o i geometry column
|
[] 1 RowQ  Fiji 889,953 5496 4. Lower middle inc Oceania : MULTIPOLYGON - E I = .
|
[] 2 Row1 United Republic of 7 58,005,463 63177 5. Low income Africa i POLYGON - EPSG:4. : InVISIble In ArCGIS
] 3 Row? Western Sahara 603,253 907 5. Lowincome  Africa | POLYGON-EPSG:4: : or QG'S
[ 4 Row3 Canada 37,589,262 1736425 1. High income: OE{ Americas : MULTIF’ULTGUN-% i
[] 5 Rowd United States of Am 328,239,523 21433226 1. High income: OE( Americas E MULTIPOLYGON - E ¥ :
\ /

——————————————————




Data Manipulation-Row filter

Attribute queries are a very common task in GIS. Here, we use a Row Filter to extract countries in Africa.
(1)Click Add Filter Criterion;(2) Select REGION_UN, Choose Equals, Enter Africa in the Value box, Click Execute.
Then, inspect the node monitor area to view the filtered results

AL R 55 KNIME-GIS e Preferences
= IR EE"s " Reset ] Local — KNIME-GIS  ~ () Upload
= Nod L Row Filter X
odes o—
Infiz .
Filter - Row Filter *
@ Q search all nodes
Modes _ Flt
> 10 Matural Earth Criterion 1 ] lter
atural Ear
$ . - Global Data Column Filter Row Filter f(CoTTmmmm————————e 3
~ Manipulation - _ I
2 } pl I~ - Filter column Operator : @ Add filter I:'i'.E-FiE-ﬂ) I
Column > ] e W I I
A ) { ! T/ REGION_UN v~ || Equals v S ————— )
St
KAl Lo o o o
~ Filter - ;
v Add comment
= =¥+ Duplicate Row Filter Case matching Output
Monitor
=+ Expression Row Filter ~ase insensitive )
, Column domains
- Filter Apply _
"%: Filter Apply Row Splitter Value & comoute)
W= Filter Definition Merger ¢ Africa Filter behavior
. H|L|t|.5- e | ¥ e EI Ty Output non-matching rows |
==+ Nominal Value Row Filter »:'_", ([ 100%
«=. Nominal Value Row Splitter
«=. Numeric Row Splitter
P 1: Included Rows [ Flow Variables
.=+ Reference Row Filter ' ‘ 7 {— --------- \
r#: Reference Row Splitter _ T - ' = > O l Af - .
(o e e \ Rows: 52 Columns: 6 D) Ststistics |O) I : - Tel n y rICa rel I la I nS
RS I - ! -
-u. Row Splitter ] # RowlD ADMIN POP_EST _ GDF_MD INCOME_GRP : REGION_UN i geometry V
T| String a8 MNumdber (Flaat) 7 MNumber [Inteq T| String T | Strimg | Geo
=%+ Rule-based Row Filter i : :
[] 1 Row1 United Republic of 7 58,005,463 63177 5. Low income | Africa : POLYGON - EPSG:4.
.=- Rule-based Row Filter (Dictionar... I I
2 Row2 Western Sahara 603,253 907 5. Low income 1 Africa FOLYGON - EPSG:4
Rule-based Row Splitt '
-2, Rule-based Row Splitter I I
_ o |:| 3 Row11 Democratic Republi 86,790,567 50400 5. Lowincome 1 Africa I POLYGON - EPSG:4.
2. Rule-based Row Splitter (Diction... : I
T e [] 4 Row12 Somalia 10,192,317.3 4719 5. Low income | Africa : FPOLYGON - EF5G:4.
|
h ] Row13 Kenya 52573973 95503 5. Low income 1 Africa ! POLYGOM - EPSG:4. 7
LY et 1T : l .
\ J '




Data Manipulation-Math Formula

Nodes > Manipulation @ Column 2 Convert & Replace » Math Formula, Add and connect it to the Row Filter node.
Click Open Dialog on the right panel of the node configuration window.

In the dialog box, enter the following formula:$GDP_MD$ * 1000000 / $POP_EST$. Enter GPC In the Append Column field
for GDP per capita. Click OK, then click the small Execute (triangle) button on the node to run it.

AL 55 KNIME-GIS e Preferences
=] | s T Reset A Local — KMNIME-GIS -~ (s> Upload
= L Math Formula X
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Visualization-Geospatial View

Nodes @ Community Nodes = Spatial Visualization @ Geospatial View, Add and connectitto the Math
Formula node. Click the small Execute (triangle) button on the node to run it using the default settings.
After execution, click Open in New Window to display the interactive map. You can then pan and zoom to
explore the data dynamically.
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Visualization-Configure Geospatial View

Click >>to add all columns to the Marker Popup Columns (or
Tooltip Columns) section. For Marker Color Column, select
POP_EST. In the Base Map settings, choose Don’t show base map.
Check the option Show Color Legend to display the legend.

Click Execute to rerun the node with the updated settings.

You can also experiment with other map settings
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Change Data Stream to Visualize Global Map

Move the Row Filter node slightly upward to make space in the workflow. Then draw a new connection from the Column
Filter node directly to the Math Formula node. This allows you to bypass the Africa-only filtering step. Next, click the
Geospatial View node and press Execute to rerun the workflow and visualize the global map instead of only Africa.
This is your first workflow with a branch structure.
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Reproject coordinate reference systems (CRS)

Nodes > Community Nodes 2 Spatial Transformation 2 Projection, Add and connect it to the Column Filter node.
Input EPSG:8857 for New CRS. Click Execute to apply the coordinate system transformation.

You can define coordinate reference systems (CRS) using either EPSG codes or ESRI codes.

For more information about CRS definitions and codes, visit:https://epsg.io.
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Calculate Geometry Attribution

Nodes @ Community Nodes = Spatial Calcualtion @ Area, Add and connect it to the Projection node. Execute it
with the default settings. The node will append a new column named Area, calculated in square meters (based on the
projected coordinate system: EPSG:8857 ). You can return to the Projection node and change the projection code to
another CRS to compare how the calculated area values differ under different coordinate systems.

AR 55 KNIME-GIS e Preferences
=] | e T Reset [ Local — KNIME-GIS (s> Upload
— _ Area X
e Nodes a—
Geometry column
&5 Q) Search all nodes Row Filter
Hodes @ geometry s
—+l
D > 10 Matural Earth Pad 10
eplorer S Manipulation Global Data Column Filter a Math Formula Geospatial View
> Views s > Aty e Jc) Output
e > Analytics = = = =
——— > DB | _
W= Projection Area Output column
r= > Other Data Types )
Manitar ™ Daplara e
% Structured Data > r—r O Replace @ Append
> Scripting — _ Mew column name
> Tools & Services Add comment
i ares
~ Community Nodes ¢
~ Geospatial Analytics
> Spatial 10 M [0 100% ~ <
“ Spatial Calculation
=&+ Bounding Circle §&
: P 1: Geo table with area E Flow Variables
=0+ Area
»g+ Bounding Box & TT— o e —————
g. Rows: 177 | Columns: 7 ERS) Stetistics |O) { Q. ) >
0~ Bounds & I : a rea
-@- Convex Hull & ] # rowip ADMIN POP_EST GDP_MD INCOME._... REGION_UN geometry : area T4 I
_ T| String - a8| Number (FI. @ Number (in.. T| String - T/ String - @ Geo 1 e Number(FI_. I CO lu m n
&= Coordinates XYZ & I :
& [] 1 RowO  Fiji 889,953 2496 4. Lower middle Oceania MU LTIPDL‘T‘GDH: 19,285,324,295.. I
0= Length & I
_ _ _ [] 2 Row1 United Republic: 58,005,463 63177 5. Low income  Africa POLYGON - E:'E'i: 932,728,895075 I
=@+ Line Endpoints & I I
_ : |:| 3 Row2 Western Sahara 603,253 Q07 5. Low income  Africa POLYGON - EPS( 96,735,164,427.1 I
-u- Total Bounds & i :
~&@» Unary Union & [] 4 Row3 Canada 37,989,262 1736425 1. High income: ' Americas MULT FDLTGDN: 10,033,994,236,: :
T T T - [] 5 Row4  United States of 328,239,523 21433226 1. High income: '+ Americas MULT PEJLH‘GEJN: 9,513,248,938,61 T
]




Visualize the Projected Maps

Nodes @ Community Nodes = Spatial Visualization > Geospatial View Static, Add and connect it to the
Area node. Run it using the default settings. After execution, click Open in New Window to display the
static map.
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Save Geodata File

Nodes @ Community Nodes 2> Geospatial Analytics 2 Spatial |O > GeoFile Writer, Add and connect it
to the Area node. Open the node configuration dialog and: 1) Enter an appropriate output file path and file
name;2) Choose the desired file format (e.g., Shapefile, GeoPackage, GeoJSON, etc.);3) Click Execute to
export and save the file. Click the Save icon in the upper-left corner to save your workflow.
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Upload Workflow to KNIME Community Hub

Close your project. Go to Space Explorer, right-click on the workflow file, choose upload, in the pop-
up dialog, choose Private or Public for different workflow invisibility.
Or choose Export, to save it to your local space.
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Want to Try other nodes?

Reopen your project, search the nodes and add them, use the same setting here...
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Visual Programming nodes Comparison
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Visual Programming nodes Comparison

Most Frequently Used Geospatial Nodes
The top commonly used geospatial analysis nodes include:

GeoFile Reader - import spatial vector data

Geospatial View - visualize spatial data interactively
Spatial Join — join data based on spatial relationships
Euclidean Distance - calculate straight-line distance
Geometry to Point — convert polygons to centroids
Projection — transform coordinate reference systems (CRS)
Area — calculate polygon area

Dissolve — merge features based on attribute values

Together, these nodes support essential GIS operations such as data import, spatial transformation,
measurement, aggregation, and visualization.




Spatial Manipulation -Buffer and Simplify

Buffer creates a zone around a geometry at a specified distance.
Simplify reduces the complexity of a geometry's shape while preserving its general form.

g ® Dialog —1:1 — Buffer — X g ' Dialog — 1:1 — Simplify — X -
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Spatial Manipulation -Dissolve and Explode

Dissolve merges adjacent or overlapping geometries into a single unified geometry, simplifying spatial
boundaries.

MultiPart To SinglePart splits multi-part geometries into separate single-part geometries, serving as the reverse
function of Unary Union.

Unary Union merges all geometries into a single geometry row, combining spatial features into one unified

shape.
Dissolve Unary Union MultiPart To SinglePart
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Spatial Manipulation -Overlay and Clip

Clip trims one geometry using the boundary of another, retaining only the overlapping area.
Overlay combines two geometry layers to create a new layer based on their spatial relationship, such as

Intersections or unions.
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Spatial Manipulation -Nearest Join and Spatial Join

Nearest Join links each feature to its closest neighbor in another geometry layer, adding data based on
proximity.
Spatial Join merges two datasets based on their spatial relationship
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Spatial Relationship

Match Mode in Spatial Join
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Geometry to Point, Create Grid

Geometry To Point converts geometries into centroids or representative points inside
Create Grid creates a rectangular grid overlay over a specified area, allowing for spatial sampling and
uniform division of the space.

Create H3 Grid creates hexagonal grid inside the input polygon using H3.
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Geocoding

Geocoding: Converts an address into geographic coordinates.
Reverse Geocoding: Converts geographic coordinates back into a readable address.

*arcgis: Using ArcGIS online service to do
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Cambrid I\/I,%\ 021 238 Lonaitude -71 1132356 Minimum delay (seconds) geocoding or reverse geocoding.
ambriage, J ' 1 ‘nominatim: Using Nominatim service to
do geocoding or reverse geocoding.
Default timeout (seconds) ‘tomtom: Using TomTom to do
10 geocoding or reverse geocoding.
syandex: Using Yandex service to do

Append raw json geocoding or reverse geocoding.



https://developers.arcgis.com/rest/geocode/api-reference/overview-world-geocoding-service.htm
https://docs.microsoft.com/en-us/azure/azure-maps/index
https://docs.microsoft.com/en-us/azure/azure-maps/index
https://docs.microsoft.com/en-us/azure/azure-maps/index
http://lbsyun.baidu.com/index.php?title=webapi/guide/webservice-geocoding
https://msdn.microsoft.com/en-us/library/ff701715.aspx
https://developers.google.com/maps/documentation/geocoding/
https://developer.here.com/documentation/geocoding-search-api/
https://developer.here.com/documentation/geocoding-search-api/
https://www.mapbox.com/api-documentation/
https://www.mapbox.com/api-documentation/
https://nominatim.org/release-docs/develop/api/Overview/
https://nominatim.org/release-docs/develop/api/Overview/
https://developer.tomtom.com/search-api/search-api-documentation
https://tech.yandex.com/maps/doc/geocoder/desc/concepts/input_params-docpage/

Measure Distance and Routing

Euclidean Distance calculates the straight-line distance between points or features, based on Cartesian

coordinates.

OSRM Distance Matrix ndoe: provides free distance calculations with Open Source Routing Machine
(OSRM), but it has speed limitations.

Euclidean
Distance

® " Dialog-1:1 - Euclidean Distance —

Origin geometry column

geometry %

Origin ID column

Destination geometry column

geometry N

Destination ID column

Distance unit

Use unit from input CRS S

T
C=

OSRM Distance Matrix

B ' Dialog - 1:1 - OSRM Distance Matrix

Travel mode
ORoute OTravel cost O Travel cost and route

Minimum delay (seconds)

1

Default timeout (seconds)

10

OSRM server

‘https://router.project-osrm.org
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S

Find Near Facilities




\

Visualize restaurants (other facilities)
within a 1,000-meter buffer
around a given location.



Create data like using Excel

Create a new project named AdvancedGlIS. Within the project, add a Table Creator node, input “71/737
Cambridge St, Cambridge, MA 02138, USA” and configure it according to the following steps.

Table Creator

@.l. > ¥y New settings for column ... X
S 5 Change Name to Address
O [ ] DONT indude column in output table l
' - — — - - - — - ~
i Mame: |Address E
1- Search and Add Table Creator Node Type:  String . 6ClickOKand run the node
Dialog - 3:1 - Table Creator — Il X
PETTTTTTTITITII I 5 miss. value pattern: |
— : Column F'ru:uperl:ies....: —_— Format: File
w  Nodes > Results 8= R e Lty ' Srmat |
Change Type > Table Creator Settings  Flow Variables  Job Manager Selection  Memory Policy
HEE Q table creater b4 Insert Columns Canicel Input line:
DB | | Manipulation || 10 || Analytics | [ +76 Del Col _M
i clete Lolumns Rowd)  |1737 cambridge st, cambridge, MA 02138, USA
Explorer _ _ |
W= Table Creato . . Rowl
. 4 Right click column 1 and - -
el == DB Table Creator
-2 _ M
| @ Varisble Creator choose Column Properties
OK Apply Cancel E’
l Dialog - 3§ - Table Creator — [ b4
File
This node dlEIlD'Q S not SU[}[}DrtEd here. Table Creator|Settings  Flow Variables Job Manager Selection  Memory Policy
| | Input line:
(@ Open d'alag) R
S| cotunn o
Row( 1737 cambridge st, cambridge, MA 02138, LISA
Row1l |

2 Open dialog

3 Input text in the first empty cell




Convert Address to Spatial Point and Create Buffer Zone

Add the Geocoding and Buffer nodes to the workflow and connect them to the Table Creator node.
In the Geocoding node: Select Address as the address column.

In the Buffer node: Set Distance to 1000, Choose Meter as the distance unit, Check Keep CRS from input table, Check
Replace to keep only the generated buffer geometry (the 1,000-meter circle). Then execute the nodes to create the buffer

a re a [ J
[able Creator Geocoding Buffer
X
J 1 < e
1 Y. Studies el
| & T | Institut ‘
J
— K= N L
| ;\‘ ) P P o
J |
[ Road 12
f | 6
f
[ [/ ». SRR ¢ --.. ) MEEI2S B e S el RelWAGRRERE S ES el
[ [ s SRR ) 0 S M o B BNy BTl
| w ;
Eb F Frances Ro P
sanders J‘ | oeb Librar
Theatre ‘( g
e =5 dy | NRER P
- Y Knafel ;o
e = [4]E Building
=~ s = *
-8 ~._ 8
)
18/ B o
Ca idge |/ g"‘ RO
Fire Department 1 f . 9
Hea rters | g"‘ s‘{r”"“‘ ~Z
| @ e =
‘P ”‘ ?t(, P 7‘_~el _ >
RO\ [§]8 [ m B
%, “’ Sg‘ Arthur B2 .
%, N\ [ 1. Sackle B
NN\ Gallery 4 &
N ¥ 34
AN P, -

Geocoding )4
Address column
T Address N
Geocoding Service Settings
Service provider
nominatim "
AF| key
Minimum delay (seconds)
A,
ot
Default timeout (seconds)
e

Show advanced settings

Buffer Py
Geometry column

& geometry vy
Distance

1000 -

s’

Distance unit

Meter M

Output

Output column




Convert Address to Spatial Point and Create Buffer Zone

Add the OSM POls node to query restaurants within the buffer area using the default settings.
In the Column Filter node, keep geometry, cuisine, and name in the Includes box.

Use Geometry to Point to convert polygons into points by selecting Centroid and checking Replace.
Add a Geospatial View node to visualize the points. Set Marker Size Column to None, enter 20 for

Size Scale, choose cuisine as the Color Column, and execute the node.

Table Creator

Geocoding

Ell_p

o

OSM PQls

Geometry column

Buffer

> D »

O

OSM POls

» O »

O

@ geometry

Input place tags

armenity

Input value tags

restaurant

O

Column Filter

Column fiker

> X»

Column Filter

EWOEN VVildcaro

Geometry To Point

{_h‘ PR
.—‘!\; et o ot [

Excludes

T! air_conditioni...
T amenity

T diet:vegan

T diet:vegetarian
T opening_hours
T paymentcred...
T payment:debi..
T phone

T smoking

Any unknown column

w

b

&

Includes

& geometry

T/ cUisine
T/ name

> (=] » > (N
O O
Geometry To Point b4

Geometry column

@ geometry s

Foint Type Selection

centroid N

Output

Output column

© Replace (O

ADpend

Geospatial View

Geospatial view

Size Settings

Marker size column C

Central Square

CCCCCCC

Mone N
Marker size scale
20 -
e
Coloring Settings
Marker color column &
T cuisine S
Color map G &
viridis N

)
Cid
L
C
(T
£l
Ci

i|®




KEY TAKEAWAYS

KNIME supports end-to-end GIS workflows: data 10 > spatial processing 2
spatial analysis = visualization.

Combining core nodes (Filter / Join / GroupBy) with geospatial nhodes
(Projection / Buffer / Spatial Join / View) Is the fastest way to build practical

spatial analytics.

A clean workflow structure (branching + components) makes your analysis
reproducible, reusable, and easy to share.
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KNIME Hub and GitHub Repository

[0 README A Contributing BB MIT license

Open for Innovation

KN|M Hub Q Search workflows, nodes and more... i ? : S

Geospatial Analytics Extension for KNIME

KNIME Community Hub > Center for Geographic Analysis at Harvard University

This repository is the home of the Geospatial Analytics Extension for KNIME Analytics Platform. The extension

provides a set of nodes for spatial data analysis and visualization.

Spaces of Center for Geographic Ana... @¢@ ©- Searching nearby Points of Interest

Table Creator Lat/Lon to Geometry Projection Buffer OSM POls Column Filter

’ J‘ E » @ > > s> O » » A > it e

Concatenate Geospatial View

< i J ...J . [ [ [ [ [ [
__ \ ] >
S\ N /4 = >
SN\ € >
T N — —

Polygon To Line Projection
. » » R »
Center for Geographic
Analysis at Harvard B QO 1 B O 8
University
Computational Methods and GIS Geospatial Analytics Examples
R2 Team . . : :
Applications in Social Science- Explorer this space for workflows and
KNIME Lab Manual components as blueprints and building..
This space contains workflows that Lot edited Now 28,2007
Spaces B accompany the book: Computational...
Last edited Dec 6, 2022
Extensions
o322 o @ 78 %) | = off 42 B0 B 5 %) | F-
The extension is developed by the Center for Geographic Analysis at Harvard University and KNIME as part of a two-
year project of the Spatiotemporal Innovation Center. The goal of the collaboration is to develop KNIME Analytics
Platform extensions and best-practice workflows to provide a consistent and compatible platform for spatial data
analysis across disciplines.
. . . . . The extension is mainly based on the GeoPandas library and the PySAL library. The data types are defined in the
nttps://github.com/spatial-data-lab/knime-geospatial-extension KNIME - Geospatil Data Types extension.

nttps://hub.knime.com/center for geographic analysis at Harvard university
nttps://hub.knime.com/knime/collections/KNIME%20for%20Geospatial%20Analysis~kc8Kc8MDDqG-sqoF



https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://github.com/spatial-data-lab/knime-geospatial-extension/milestone/8?closed=1
https://hub.knime.com/center%20for%20geographic%20analysis%20at%20harvard%20university/spaces/Playground/30DayMapChallenge~FA4EDMWw83ZeJAxv/
https://hub.knime.com/knime/collections/KNIME%20for%20Geospatial%20Analysis~kc8Kc8MDDqG-sqoF
https://hub.knime.com/knime/collections/KNIME%20for%20Geospatial%20Analysis~kc8Kc8MDDqG-sqoF
https://hub.knime.com/knime/collections/KNIME%20for%20Geospatial%20Analysis~kc8Kc8MDDqG-sqoF

Cheat sheet, Certificate, KNIME it Challgenges

KNIME Certification Exams

= From level L1 to level L4
= Online examination

= Measure your expertise with KNIME
software and data skills

= Get and share your badge!
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Get certified at:

knime.com/certification-program

Just KNIME It! Challenges

= The best way to keep on learning

= Weekly challenges to test your
knowledge

= Easy, medium and hard challenges for
any level

= Discuss the solution with the
community

= Post your solution and climb the
| eaderboard

Find the challenges at:

knime.com/just-knime-it
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Teaching & Certifying

KMIME Expertise from level LY to level L4

L1

Basic Proficiency

g‘% L1 !:eniﬁed
I

Lz
Advanced Proficiency

|
@ L2 i:erli'ﬁed

L3
Productionization

|
g‘% L3 i::enlﬁed

L4
Specialization

@ L4 Certified

Cheat Sheet: Geospatial Analytics Extension for KNIME Analytics Platform

SPATIAL DATA I/O

o Pasca:
a -

OO

iaefu o N

GeoFile Reader: Reads
single-layer epatial data from a
local file path or & URL and
supports varous file formats
such as Shapefile (.shp), zipped
Ehapefile (.zip), GeolS0M
{-geajson), GeoPackage (gpka),
and more.

GeoPackage Reader: Reads
multi-layer spatial data from a
local file path or & URL and
primarily supporis GeoPackage
{-.gpkg) and GeoDatabase [.GDE)
formats but can also read zip
files compressed from a
GeolDatabase folder. The layer to
resd can be specified in the node
configuration.

GeoFile Writer: Writes spatial data
and itz ancillary data to a local file,
supporting Shapefila (.shp),
Geodson (geojson), and
GeoParguet [ parguet) formats.

GeoPackage Writer: Whites spatial
data to a new file or as a layer into
an exiating file and supports
GeoPackge (gpkg) and
GeoDetabaze (.GOE) formats.
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Gepspatial View: Creates an
interactive map view based on
the geometric elements of the
input table. I supports several
medifications such as changing
the base map or shape color
and size.

Gepspatial View Static: Creates a
gtatic visualization of the
geometnic elements and creates
animage at its cutput port
[supports .=vg or png files). it is
useful for creating Choropleth
Maps and supports vanous
gattings to customize the legend.

Kepler.gl Geoview: Creates an
interaciive map view using the
kepler. gl framework. It allows
changing various aspecis of the
view within the vizualization, e.g.,
adding layers and filters.

Spatial Heatmap: Visualizes
spatial data on an interactive

heatmap using & weight column
to represent the intensity at each
element.

DS itk Spadiad Teard
3 E [ ]
L3 ]

LI

Spaial Lag Massl

3 [

3 E‘ [
IO

OLS with Spatial Test Performs Ordinary Least

Lquares (OLS) regrezsion analysis and offers spatial

Dpen for Innowation

KNIME

;ﬁﬁh‘ Center for _
4 ¢ Geographic Analysis

- Harvard Liniversicy
OPEN DATASETS SPATIAL MANIPULATION SPATIAL TRANSFORMATION SPATIAL CONVERSION
. Bats Lha B . Tty . Pelygon T Ling Line T BlukiPodni Gty To Fuim
e Bty b E:H:Wﬂd?rfﬂr Map: R;:”E“-'EE place Buffer: Generates a buffer b Clip: Clip target geometries » Overlay: Perform spatial P dewrw eecnang  GenCoding retrieves spatial
q N undaries h.e-ml Open. HTMh:-p by S ﬂ ™ with the given distance for {f;} * tiothe mask extent. The {5} p  oOverlay between two - ﬁ - [ @ - [ 3 @ [ 3 location points based on the
geocoding the place name. query h geometric abject. g geometries will be clipped to L geometries bazed on F ﬁ' F F @ ¥ given addresszes or vice verza
must match the locations in the CIOE CO@  the full extent of the clip ' | various modes such as ‘a8 | (o, | (ale] ] with the Reverse Geocoding
. Nominatim database. object. Linign, Intersection, ete. (ol ] DO® node
8 ) ) Polygon To Line returns the boundaries of each polygon;
P — 0334 Rond Metwerk: Retrieves 2 s Spatial Join: Merge the mannsen MEEFEET Joln: Merge the left - Dissolve: Agoregate Line To MultiPoint returns points from the lines; e s b 1
gecspatial network and its azsociated left d the righ {top) and the right (battom) geometries bazed on , Convert the Well-known Text
bt from OpenGireet > eft (top) and the right . P g Geometry To Point returns centroids or representative > .ﬁ » » @. » (WKT) column into a geomet
d n S, e B @2 »  (bottom) table based on @) » table based on the distance » (X » groupid and keeps only points guaranteed to be within each geometry. ey
inchuding networks for driving, cycling, > their spatial relationship ™ between their geometries of the twa columns group p  S70m, o vice veron with the
o | walking, etc. Similarly, the 0SM POlz _ OO8 of the two selectad CO@  the two selectad columns. s id and dizzalved O Geometry to node.
node can be used to retrieve gec!r!'letnes columns to one another. geometries. ——— . )
and attributes for gecapatial entities. ) T Rty S— - Convert the ON column
e bdons Eistomn _ Wusaai (Thismuse > @ p Points To Line: Generates lines from points Geolds
US ACS 5-Year Estimates: Retrieves Euclidean Dizstance: Calculates the Euclidean Falygont v i (Thi p - Creates W according to group id and serial label. * ﬁ * S @- ¢ into B geometry column, or
e Amserican Communit Sur. 5-Vear - % - distance in the selected unit between each [ O (Thiessen) Polypons: Creates Voronol vice versa with the Geametry
Data (2009-2020 TI'!:!- Aﬂ? - origin and destination path. To take into . &) »  (Thiessen) palygons from the input point data Lle 08 S0 to GeoJSOM node.
“ - br-::uan:l[rangi; ﬂf1-1]|£rm5 abnutinc:.:;? : .le ] account the curvriure of the certh, use the secording to the reference boundary o gt
oo tconomic, demographic, and housing Hevorsing Distance node. - Multipart To Single Part: Explodes blmn Gy GmamrRURE convert the given latitude and
characteristics of the U.S. population B ¥ multipart geometries into multiple single » ﬁ - @, , longitude column into a point
. gesmeires. gesmeiry column, or vice
w3 + (] ]
"““E' e e D SPATIAL CALCULATION CO® OO  ersa with the Geametyto
*  Conzus PL. 94-171 Redistricting Data) P Boanct Boading b ary ikca
. Calculate the Generate new geospatial objects -
which provides variables such as . A Crun danem Poker - Create Random Points: Generates random R —
CO® pupuIaF:inn and household information - D - g E p  Deometic atirlwies- - ﬂ > > 5 p through calculations. Bounding points from a uniform distribution IP To Geometry: Retrieves the spatial
; Ares, Length and Box and Convex Hull create [ @ »  within/along each input geometry. It can " @ " I-::-L‘a1|-::_-n of the provided IF_* addre5_5e5 by
Enmmemuy  US2020 TIGER Map: Retrieves the OO _— CO® Bounds - for each D o [0 minimurm bounding geometries for be wsed for polygons and lines, other choosing the desired service provider and
. specific geospatial boundaries for ane spatial -:-hjectl based each row 1o encapsulate the ‘. geometry types are ignored. o AP key (opticnal).
E *  gpacific gtate of the United States. The [ D [ on the object’s S D * ohject using a box or polygon.
popular TIGER/ Line levels are Block coordinate system. Unary Union merge all objects into Prageciiss Projection: Transforms the Coordinate ety e EOMetry To Metadata: Extracts metadata
ool group, Roads, Blocks, Tracts. (o] ] A a single geometry row. . m > Ref S CRS) of for each gg:-metr_-a within the selectad
eference System (CRS) of a geometry > *  column. It includes the CRS, the geometry
column inte &8 new CRE. It can be uzed to type, and a flag indicating the presence of
o o L unify the rows with various CRS. OO r-coordinates.
EXPLORATORY SPATIAL =
DATA YSIS Check out the
Check ot SPATIAL CLUSTERING
Tl cnatial Weilghts: Constructs a contiguity spatial weights Geospatial
" m p MAT, n:-:mm-:lelnng various spatiel relations swuch as Analvsis collection SCHC: A special form of SKATER: A clustering method basad on the
'Q:_JEET‘I.. Rook, Binary, Distance, etc., and allows the uploed o tt'::e ENIME e consiained cluglesing, where s optimal pruning of & minimum spanning tree
OOW  ©f @ custom matnx. Community Hub » 51~ the constraint is based on that reflacts the contiguity strecture among
contiguity (common borders) ™ R *  the observations. It provides an optimized
Global Spatial Statistics (Spatial weight for second input port) Fewg  and agglomerative hierarchi- algorithm to prune the tree into several
P— , _ _ cal elustering methods. QO clusters so that the values of selected
- Global Geary's G: Measures overall spatial autocormelation, ) variables are as similar as possible.
H » =xamining whether values tend to cluster or disperse ™
L globally. Waluahble for understanding how similar/diszimilar — REDCAP: A clustering - AZP: A greedy clustering algarithm for
COoe values are. . method that starts from automatic zoning procedure. |t tries 1o
Prr——r— o R building a spanning three in o z *  find the best set of combinations of
» Global Getiz-Ord G: Measures spatial clustering patterns CO® four different ways (like SO0 contiguous spatial units into p regions,
E k on & global scale, helping to detect areas of concentration SKATER). minimizing the within sum of squares as
> or dispersion across the study area. a criterion of homogeneity.
(8 |
- MaxP: A greedy clustering algorithm to solve the max-p-region problem. It consiats of
e . [ m e & search process that starts with an initial feasible solution and iteratively improves
L - . Global Moran’s |: Measures overall spatiel autocorrelation upan it while maintaining contiguity among the elements of each clester,
" within a dataset, providing a single walue that summarizes the extent to COw
which nearby data points exhibit similar or dissimilar characteristics.
Google )
. . . Distance Mean Center: Computes the mean Standard Deviational Ellipse:
Local Spatial Statistics (Spatial weight for second input port) Matrix: Lses — e CENTET D[T-,a aet of fetatures, afntﬁ _ i Eah:u:ate |:I|ar"amet$r5 of st_a?dard
T . s i : I - ' G the Googla L assess the compactness of their eviational ellipze for a poin
> 513“;15";? E'f_ﬁ;ﬁ::;;'ﬁ: ols :d“m 1'?‘?“;:“ I'{!fEHIﬁEE . Dl.gﬁm:g”am 3 @ e cpatial distribution veing Standerd = @ e pattern. These measures define
E *  ond cold 53 tg he G " ord ﬂ - Epahlﬁ- ?1”5 | = | . urerij W » APlto createa — Distance (or standard deviation of the axes of an ellipse (or ellipsoid)
o pats using the Gels-0rd With high or low values, pIE I QO distances). This messure is (o8 encompassing the distribution of
Gi* statistic based on a set of spatial outliers wsing distance matrix ) . passing
O waighted features. (o] ] Moran's | statistics. 0@ for the provided tg.q_:m:a] Iy re:-presentad as a cirnche features.
origing and with a redius of the circle egual to
destinations. It returns the travel distance Reference the standard distance.
{in meter) and duration (in minutes). fere
SPATIAL MODELLING
S ko st ESHM ilntumemhhhulr: UEIE'SREE Open The 1.2 release of the Geospatial Resources
- g 25L5 with Spatial Test Performs Spatial Two-Stage g E . dgﬁamrieﬂ;?: fc?rc;l':nlz-’ep{rlﬂwded?;?i;r::fr; Extenzion which now supporiz the
. E X Least Squares (S25L5) analysis, providing results and - destinations. It returns the driving travel experiments detailed in the first * E-Books: KNIME Advanced Luck * KNIME Community Hub: Browse and

statistical tesis 1o assess model validity and =spatial

relationzhips.

Spatial Lag Model: Performs Spatial Lag Model

anahyzis, which examines how variables are influenced

by spatially neighboring observations, providing

inzights into spatial dependencies.

D0 the network and returns the shortest path. encouraged to refer to the main text
(Spatial weight for second input port) “Computational Methods and GIS
sewes  Fo0ad Metwork lzochrone Map: Calculste
. ark sos S Applications in Social Science, Srd

GWR Madel: Performs Geographically Weighted
Regression (GWHR), allowing for the exploration of

spatislhy varying relationships in the data, considering

spatial heterogeneity.

disggnostics, while also performing spatial statistical KMIME workbook for GIS: "Compute-

000 N CO@  distance and time as well as the route. tional Methods and GIS Applicafi
Satal Lrer Mastal e Road Metwork Distance Matrix: Creates a in Social Science - Lab Manual™ by
3 *  Spatial Error Model: Performs Spatial Error Model - distance matrix for the provided origing and Lingbo Liu and Fahui Wang.
> IE' p  analysis, accounting for spatial autocomelation and » PR » destinations using the given road network. For a deeper understanding and

L3

eddreszing potential biases in regression analysis. It snaps each pair to the clesest point of

broader applications, users are

(8e )

the isochrone mep for the input point based
m » ©Onithe given road network and its travel
cost colurmn. |t snaps the input points to
the road network and retums weighted time
or distance.

Edition” authored by Fahui Wang and
Lingbo Liw. The workflows for the Lab
Manual are available in the Geospatial
Space im the KNIME Hub.

MGWR Model: Performa Multiscale Geographically
Weighted Regression (MGYWR) analysis, a technigue
that examines spatial relationships at various scales,
prowiding insights into spatial vanations.
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https://www.knime.com/sites/default/files/public/2024-04/cheat-sheet-geospatial-analytics-2503.pdf

covers advanced features & more.
Practicing Data Science iz & collection
of data science case studies from pasi
project=. Both available at

knime. comy/knimeprass

+* KMIME Blog: Engaging topics,
challenges, industry news, & knowledge
nuggeis at knime.com/blog

+ E-Learning Cowrses: Take our free
online self-paced cowrses to learn
aboart the different steps in a data
science project (with exercizes &
solutions to test your knowledge) at
knime.comy/knime-zelf-paced-courses

share workflows, nodes, and
compaonents. Add ratings, or
comments to other workflows at
hub. knime. com

* KNIME Forum: Join owr globael
community & engage in conversations
at forum_knime. com

+ KNIME Busginess Hub : For
team-based collaboration, automation,
managemert, & deployment check out
KENIME Business Hub at
knime.comyknime-business-hub
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