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The “Dynamic Flow” plugin will be shown in 
the Processing Toolbox



The introduction of the algorithm

•Bo-Cheng Lin, Ta-Chien Chan*, 2022, 
“Visualizing Population Mobility from Spatio-
temporally Aggregated Mobile Phone Data via 
a 3D Gradient Approach”, TRANSACTIONS IN 
GIS, https://doi.org/10.1111/tgis.13008

https://doi.org/10.1111/tgis.13008


The tutorial data can be download from the 
website 

The tutorial data: Bergroth, C., Järv, O., Tenkanen, H., 
Manninen, M., Toivonen, T., 2022. A 24-hour 
population distribution dataset based on mobile 
phone data from Helsinki Metropolitan Area, 
Finland. Scientific Data 9, 39. 
https://doi.org/10.1038/s41597-021-01113-4 
(https://zenodo.org/records/4726996) 

https://zenodo.org/records/4726996


Step 1: Load the 
shapefile and select 
at least three 
population 
observation time 
periods (e.g.: H8, H9, 
H10)

1. Select the dynamic flow  in Processing Toolbox and execute it
2. Open the SHP file: Select the SHP file to import.
3.Grid ID: Enter the name of the grid number field
4. Time period: Select at least 3 consecutive times 
5. Accumulated Spatial Mask Size: Accumulated spatial range (set the size of the square mask window, the value must 
be an odd number)
6.Output Initial Vector File: Whether to output the initial flow result of each time (.csv)
7.Output Vector Components File: Whether to output the components of each initial gradient vector (.csv)
8. Output layer: Output the file name containing the folder location



Preview the data in the shapefile

When importing a SHP file into a grid space (point or area), its attributes must 
include the grid number (unique identification code, YKR_ID) and data for at 
least three time periods.



Preview the output layer 

1. SHP file: fields include grid number, 
azimuth (azi) and gradient value (gradient)



Preview the output CSV file
2. CSV file:
- Original file 
name_initvec.csv: It is the 
initial vector of each period. 
The Ai field represents the 
azimuth of the i-th period, 
and the Gi field represents 
the gradient of the i-th period.

- Original file 
name_vcomp.csv: It is the 
three components of the 
initial vector of each period, 
v_i_x represents the gradient 
x component of the i-th
period, v_i_y represents the 
gradient y component of the i-
th period, v_i_t represents the 
gradient of the i-th period t 
component

Inivec.csv

vcomp.csv



Step 2: 
Visualize the 
gradients and 
flow direction   



1. Start the symbology
2. Select Grading as the symbol 
type.
3. Select the gradient of the value
4. Click on the symbol: - Simple 
mark changes to arrow symbol
- Turn on advanced spin options
- Click the field type, a window will 
pop up to provide selectable 
numeric fields, and then select the 
orientation field
5. Method selection size
6. Set size to…
7. Select Natural Breaks in the 
classification mode Mode.
8. Press the sort button
9.Finally press OK



Step 3: Overlay 
the 
OpenStreetMap 
(OSM) and 
observe the 
specific POI
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