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1 Welcome to GeoTree 

1.1 Introduction 

GeoTree is a computer visualization exploratory analysis tool developed by 201 

Spatial Analysis Group of Institute of Geographic Sciences and Natural Resources 

Research, Chinese Academy of Sciences. It uses a "tree" structure to explore the 

spatiotemporal classification and evolution of phenomena. For spatiotemporal 

processes with evolution mechanisms, cross-sectional data can be used to reconstruct 

their classification and temporal evolution processes. The hidden mechanisms and 

evolutionary changes in multidimensional data are presented in a clear "tree" structure, 

which can be used for predicting and forecasting regional evolution, and for further 

understanding the relevant environmental and socio-economic phenomena and their 

changing trends. 

1.2 Function 

It mainly includes five modules: file, model, analysis, visualization, and help. 

1.2.1 File 

The file module includes the functions of importing, exporting, and editing files. 

The file types used in the system mainly include two parts, cluster data and map 

data. Clustering data allows data in.csv,.xls and xlsx formats. Clustering analysis will 

cluster according to these data and build a GeoTree with hierarchical structure. The map 

data is mainly used to display the SHP data of the research unit for interactive query 

with the tree model. 

1.2.1 Model 

The Model section includes multi-level model analysis and Geodetector q 

statistical analysis. 
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Multi-level model analysis: The system provides the functionality of multi-level 

model analysis for two-level branch clustering data. Based on R statistical software, it 

performs statistical analysis on the first-level branch (representing classification) and 

secondary branch (representing evolutionary stages) and displays the statistical results.  

Geodetector q statistical analysis analyzes the explanatory power of a given factor 

X on the spatial differentiation of research object Y. 

𝑞 = （1 − 
∑ 𝑁ℎ

𝐿
ℎ=1 𝜎ℎ

2

𝑁𝜎2
） × 100% 

where h = 1, ..., L represents the strata of variable Y or factor X, such as classification, 

zoning, grouping, or some other type of partitioning. 𝑁ℎ  and 𝑁  are the number of 

units in stratum h and the total population, respectively. 𝜎ℎ
2 and 𝜎2 are the variances 

of Y in stratum h and the total population, respectively. The value of 𝑞 ranges from 0 

to 1. For more information on the Geodetector q statistical analysis, please visit 

www.geodetector.cn. 

1.2.3 Analysis 

The analysis module consists of two sub-modules: primary branch clustering and 

secondary branch clustering. Multiple attribute fields imported into the system are used 

for clustering, and the clustering results can be used as the basis for building the Geotree. 

The clustering methods included in the system are Simple K-means, EM, Filtered, 

Hierarchical, Farthest First and Wards. In addition, the secondary branch clustering 

module provides a method of clustering based on the level of social development of the 

study unit. 

1.2.4 Visualization 

The Visualization module mainly includes two sub-modules: Evolutionary tree 

construction and Markov Chain. This module provides the construction of a tree model 

for the results of clustering analysis, showing the evolutionary patterns of research 

objects in a hierarchical tree form, and supports linkage display with geographic data. 

http://www.geodetector.cn/
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The Markov Chain is used to analyze the transition between different states. 

1.2.5 Help 

Contains the manual, cases, and software copyright information. 

1.3 Installing GeoTree 1.4.1 in Windows 

To download GeoTree V1.41, please visit http://www.sssampling.cn/GeoTree. 

Unzip this file into the place where you want to install it. This can be anywhere, 

for example, your Program Files directory.  

1.3.1 Hardware 

Table 1.1 Hardware configuration 

Category Configuration 

Hardware Configuration CPU: dual-core, Memory: 4GB or higher 

1.3.2 Software 

Table 1.2 Software configuration 

Category Configuration 

Operating System and 

Version 

Windows7 and above 

Other Software and Version JDK 1.8 (32-bit) with environment variables 

configured, AccessDatabaseEngine 

 

  

http://www.sssampling.cn/GeoTree
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2 System usage instructions 

2.1 Functional framework 

Double-click the desktop icon to enter the main page of the system, as shown in 

Figure 2.1. 

 

Figure 2.1 Main interface 

The main interface of system is the Ribbon style, which includes the following 

parts: 

Menu bar: contains five modules including file, model, analysis, visualization, 

help. 

Data list: Displays a list of open data files. 

View window: Display the selected data information in the data list. 

2.2 File 

The module includes open data, export data, close data, exit. The main function is 

to import the data to be analyzed into the system. The system supports simple editing 

of data (the edited data will not be saved directly to the source data file) and can use the 

function of exporting data to save the data. 
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2.2.1 Open data 

2.2.1.1 Function description 

Open data in.csv,.xls and xlsx formats. 

2.2.1.2 Operation 

Click "Open", and the dialog box for selecting data will pop up as shown in Figure 

2.2. Select the data to be opened and click "Open" to load the selected data file. After 

data loading is complete, the "Data List" window displays the list of data files. 

 

Figure 2.2 Open data 

 

Figure 2.3 Browse data 
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Data can be simply modified in the view window, and the modified data can be 

exported using the function of "Export Data" after modification. 

Select the data in the data list and right-click "Remove" to remove the selected 

data. 

2.2.2 Export data 

2.2.2.1 Function description 

Export data in csv, xls and xlsx formats. 

2.2.2.2 Operation 

Click "Export", and the export data dialog box pops up, as shown in Figure 2.4. 

The data currently open in the system is displayed in the list. Select the data to be 

exported, click "Save" to set the output path and output format of the file, and click 

"Export" to output the selected data to the data file in the specified format. Click 

"Cancel" to cancel the data export and close the form. 

 

Figure 2.4 Export data 
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2.2.3 Close data 

2.2.3.1 Function description 

Close the data file and restore the form to its initial state. 

2.2.3.2 Operation 

Click the Close to close all the opened data and restore the form to the initial state. 

2.2.4 Exit 

2.2.4.1 Function description 

Exit: shuts down the system. 

2.2.4.2 Operation 

Click "Exit" to close the system. Confirm with the user before disabling. 

2.3 Model 

This module includes geodetector q statistical analysis and multi-level analysis. 

2.3.1 Statistical analysis of Geodetector q 

2.3.1.1 Function description 

The analysis results were obtained through geodetector q statistical analysis of the 

data. 

2.3.1.2 Operation 

Click "q-statistic" and the q statistical analysis dialog box will pop up, as shown 

in Figure 2.5. 
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Figure 2.5 Statistical analysis of geodetector q 

The analysis data of this function can be imported directly from the external data 

and selected from the current open data of the system. 

Open external data: Click the "Open"  and the open data dialog box will pop 

up. The system supports opening .xls, ".xlsx " and ".csv ",files. 

Open the imported data: If the system has used the Open Data function to import 

data, you can directly select the target data from the Select Data drop-down list. 

Parameter setting: After data is selected, all attribute fields in the analysis variable 

list are displayed. Select the target field and click  to add the field to the list of 

dependent variable or group variable. Click  to remove the selected field from 

the list of dependent variable or group variable. 

Set the analysis result path: click  to set the analysis result output path. 

The file format of result is.txt. 

Data analysis: Click   to conduct the geodetector q statistical analysis. 

After the analysis is completed, the system will pop up a message indicating the 
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completion of analysis and save the analysis results of geodetector q to the specified 

path. 

2.3.2 Multi-level model analysis 

2.3.2.1 Function description 

Multi-level model analysis was conducted on the data. 

2.3.2.2 Operation  

Click "Multi-level simulation Analysis", and the multi-level simulation dialog box 

will pop up, as shown in Figure 2.6 

 

Figure 2.6 Multi-level simulation analysis 

The analysis data of this function can be imported directly from the external data 

and selected from the current open data of the system. 

Open external data: Click the "Open"  and the open data dialog box will pop 

up. The system supports opening ".xls ", ".xlsx ", ".csv ", and ".mdb "files. 

Open the imported data: If the system has used the Open Data function to import 

data, you can directly select the target data from the Select Data drop-down list. 

Parameter setting: After data is selected, all attribute fields in the variable list are 
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displayed. Select the target field and click   to add the field to the list of 

dependent variables, covariable and group variable. Click   to remove the 

selected field from the corresponding list of variables. 

Set the analysis result path: click  to set the analysis result output path. 

The file format is.txt. 

Data analysis: Click  to conduct multi-level simulation statistical analysis. 

After the analysis is completed, the system will pop up a message indicating the 

completion of analysis and save the analysis results to the specified path. 

2.4 Cluster analysis and processing 

This functional module includes primary branch clustering and secondary branch 

clustering. 

2.4.1 The primary branches 

2.4.1.1 Function description 

According to the needs of users, cluster analysis is carried out to obtain the primary 

branches. 

2.4.1.2 Operation 

Click the function of "The Primary Branches" in the module of "Analysis", and 

the following dialog box pops up. Users can perform the primary clustering analysis on 

data. As shown in Figure 2.7. 

The analysis data of this function can be imported directly from the external data 

and selected from the current open data of the system. 

Open external data: Click the "Open"  and the open data dialog box will pop 

up. The system supports opening ".xls" files. 

Open the imported data: If the system has used the Open Data function to import 

data, you can directly select the target data from the Select Data drop-down list. 
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Figure 2.7 Clustering of first-order branches 

Clustering variable selection: After data is selected, all attribute fields in the 

variable list are displayed. 

Select the target field and click  to add the field to the clustering list. Click 

 to remove the selected field from the clustering list. 

Parameter setting: Set clustering list, clusterer and other parameters. 

Set the analysis result path: click  to set the saving path for the clustering 

result, and the saving file format is.xls. 

After the clustering is complete, the system will automatically load the clustering 

results, and users can browse the analysis results directly. 
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Figure 2.8 Parameter setting of first-level branch clustering. 

2.4.2 Secondary branch clustering 

2.4.2.1 Function description 

The data were used for secondary branch clustering analysis. 

2.4.2.2 Operation 

Click "The Secondary Branches", the secondary branch clustering analysis dialog 

box will pop up, as shown in Figure 2.9. The secondary clustering includes two kinds 

of clustering methods. The first is to use the primary clustering method for clustering 

again, as shown in Figure 2.9, and the second is to use the socio-economic development 

data of the study unit for clustering, as shown in Figure 2.10. 

Clustering method 1: The operation refers to the primary branch clustering. 

Clustering Method 2: The analysis data of this function can be imported directly 

from the external data and selected from the current open data of the system (Figure 

2.10). 
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Figure 2.9 Secondary branch clustering 

 

Figure 2.10 Secondary branch clustering using city industrial data. 

Open the socio-economic development data: click , select the file in.xls 
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format, and import the city industry data. 

Parameter setting: select the corresponding field according to the name of each 

data box. The name of the study unit should be consistent with the name of the study 

unit in the primary branches. Finally, set the weights in context. 

Set the analysis result path: Click  to set the analysis result saving path and 

file name. The file format is .xls. 

Secondary branch clustering analysis: click   to run the secondary 

cluster analysis. After the clustering is complete, the system will automatically load the 

clustering results, and users can browse the analysis results directly. 

2.5 Visualization 

2.5.1 Generating GeoTree 

2.5.1.1 Function description 

The user can import data or select data already imported into the system to 

generate the GeoTree. 

2.5.1.2 Operation 

Click "Geotree"  to display the Geotree import interface, as shown in Figure 

2.11. 

Import data to generate Geotree: Click "Import data generation"  , users can 

import external clustering data for generating Geotree. 

Clustering result generate Geotree: The system can directly use the result data of 

its own clustering analysis to generate Geotree. 

Select data: Choose the data to generate Geotree from a list of opened data. 
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Figure 2.11 Loading data 

Click "OK", and the parameter setting interface pops up, as shown in Figure 2.12. 

 

Figure 2.12 Parameter Settings 

Parameter Settings: On the left side, the open data table is displayed (currently 

only single table is supported), and on the right side are the corresponding data fields. 

Users select fields to set Types (primary branch type), Stage 1 (secondary branch type), 

Stage 2 (secondary branch type at different time points, can be empty), Leaves (leaf 
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color), and Text (text content on leaves). Map data can be imported according to user 

needs. If map data is imported, the data for generating Geotree and the map data must 

be associated with the field "ID", and the data in the ID field cannot be duplicated. Note 

that field names in the data cannot contain spaces. 

Click "OK"  to generate the Geotree and click "Cancel"  to 

cancel the the tree generation. Figure 4.5.3 shows the generated. Figure 2.13 shows the 

generated Geotree and map. and map. 

 

Figure 2.13 Geotree and map 

On the left is the generated Geotree, and on the right is the map data associated 

with the tree through ID. The color of the research unit in the map is consistent with the 

color of the corresponding leaf node in the evolution tree, and when the color of the 

leaf node changes, the color of the corresponding unit in the map will also be adjusted 

accordingly. Selecting a leaf node will highlight and center the corresponding unit in 

the map. When using the selection tool to select a unit on the map, the corresponding 

leaf node will also be selected. 

Geotree module tool: Tree style setting, tree browsing, image export, 

reclassification. 

Tree style setting: Click  and the Tree style setting form pops up, as shown in 

Figure 2.14. 
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Figure 2.14 Tree style Settings 

Main Trunk: sets the color and thickness of the main trunk. 

Sub Trunk: sets the color and thickness of sub trunk. 

Class Trunk: sets the class trunk of stem color and thickness. 

Twigs: sets the color and thickness of the leaf stem. 

text: sets the font color. As shown in Figure 2.15, the interface contains two radio 

options to display numbers and text, three color setting buttons, and one text size setting 

button. When selecting 'text', the unit’s name is displayed on the leaf. When selecting 

the numerical option, the unit's corresponding type and development stage are displayed 

on the leaf. The color and size of the text on the leaf can be set below. 

 

Figure 2.15 Leaf text style Settings 
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Click "OK"  to apply the settings. The system will redraw the tree and 

the associated map according to the selected style. 

Zoom in: click , to zoom in on the tree to a certain scale. 

Zoom out: click , to zoom out the tree to a certain scale. 

Export image: click , to open the "Save Image" dialog box, set the file path 

and name to save the generated tree as an image in the corresponding path."  

Leaf rendering Settings: Click  , and the leaf classification rendering 

Settings dialog box pops up, as shown in Figure 2.16. 

 

Figure 2.16 Tree leaf classification rendering 

Fields: Select a numeric field. 

Classes: Set the number of classes. 

Colors: Select category render color band. 

Methods: Set the classification method. 

Size: Sets the leaf size. 

Click "Classify"  and obtain the classification result, as shown in Figure 

2.17. You can modify the maximum, minimum, and classification color separately for 

each classification. After Remark is set, the legend will be displayed according to 

Remark. Finally, click "OK"  to apply the style settings. 
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Figure 2.17 Tree classification rendering 

2.5.2 Maps 

2.5.2.1 Function description 

Supports zooming in and out of maps, linkage between maps and trees, clicking to 

query, and exporting maps as image formats. 

2.5.2.2 Operation 

 

Figure 2.18 Map 
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Map Query: Click , and then select a research unit you want to query. The 

selected unit will be highlighted, and the corresponding leaf node in the linked Geotree 

on the left will also be selected. A data panel for querying unit will appear at the bottom 

of the interface. See Figure 2.19. 

 

Figure 2.19 Map Data Query 

Map Zoom In: Click  to zoom in on the map. 

Full Map: Click  to show the full map. 

Map Zoom Out: Click  to zoom out of the map. 

Data Roaming: Click  to pan the map. 

Export Image: Click  to save the map as an image. 

Export Map with Legend: Click  to pop up the map-making dialog 

box, as shown in Figure 2.20. Click on the image to select the position where the legend 

is to be placed, and the system will automatically generate a legend at the mouse-

clicking position. Click "save" to save the map, pop up the map save dialog box, select 

the save path and name, and save the map with the legend as an image. 
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Figure 2.20 Map-making 

Compass: Click on "Compass" to open the compass style selection box. Select the 

targeted compass and click on "OK". Then, click on the targeted location on the image 

to add the compass. 

Legend: Add a legend. Click to add a legend to the map, as shown in Figure 2.21. 

Save: Save the map. 

 

Figure 2.21 Select Compass 
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Figure 2.22 Add Legend 

2.5.1 Markov chain 

2.5.1.1 Function description 

Based on the developmental stage changes of the research units at two different 

time points, use Markov chain analysis to analyze the transition patterns and probability 

matrix between each developmental stage. 

2.5.1.2 Operation 

First, import the data to be analyzed, click on "Markov Chain", and the Markov 

Chain settings interface will pop up, as shown in Figure 2.23. 

Set parameters: In the Table column, select the data table to be analyzed (single 

table only); in the Field column, set Branch (primary branch type), Twig-1 (secondary 

branch type at T1), Twig-2 (secondary branch type at T2), and Statistics (variables of 

interest). Click "OK"  to run the Markov Chain.  

The first page of the result shows a diagram of the number of research units that 

underwent transitions between secondary branch types and the mean value of the 

variable of interest, as shown in Figure 2.24. Click  to remove color settings. 

The second page shows the probability transition matrix between secondary 

branch types, as shown in Figure 2.25. 
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Figure 2.23 Markov Chain Parameter Settings 

 

Figure 2.24 Markov Chain 

 

Figure 2.25 Probability Transition Matrix 

Save the result as an image: Click "Save"  to bring up the "Save As" dialog 

box, set the image saving path and file name, and save the result as an image. 

Export the table: Click "Export"  to bring up the "Save As" dialog box, set 

the file saving path and name, and export the probability transition matrix result as 

an .xls file. 
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3 Case 1: Geography evolution of Chinese 

cities 

This case study uses the Geotree method to explore the relationship between land 

expansion of Chinese cities and their types and development stages. The primary branch 

represents city types, and the secondary branch represents the development stages of 

cities (Jinfeng Wang et al., 2012). For more details, please refer to Chapter 19 of the 

2nd edition of the Spatial Data Analysis Tutorial (《空间数据分析教程》). 

3.1 The primary branch: classification of city types 

Urban land expansion is related to the functional types of cities. For example, 

industrial cities with the same level of development should have a higher urban 

expansion rate than mining cities. Therefore, cities are first classified by their functional 

types. 

The data from the fifth national census in 2000 divided the economic activities of 

cities into 16 industries. This case uses this data to classify the types of cities, but due 

to collinearity issues and other problems, some data were removed and a tourism 

functional index was added. Finally, "mining industry", "manufacturing industry", 

"water, electricity and gas industry", "construction industry", "geological exploration 

industry", "transportation and postal industry", "commercial industry", "government 

agencies and organizations", and "tourism functional index" were used for multivariate 

clustering. K-means method was used to cluster and analyze cities based on population 

data by industry. The specific steps are as follows: 

First, switch to the "File" module and click "Open" to import the industry data. 
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Select the "Analysis" module, click "The Primary Branches", and the following 
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dialog box will pop up. Select the industry data imported in the previous step from the 

"Select" dropdown menu. 

 

Select the variables to be included in the clustering analysis on the left side and 

click  to add them to the right side. Choose the clustering method from the 

Algorithm dropdown menu, input the number of clusters in the Number of Cluster, set 

the output path and filename in the Output section. Finally, cclick "OK"  to 

obtain the clustering result of city types. 

 

The clustering result will be automatically loaded into the system, and a "Type" 
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column will be added based on the clustering data to represent the type of city. 

 

3.2 Secondary branch: classification of city 

development stages 

The transition from agricultural economy to industrial economy and then to 

service economy is a general law of economic development. Along with the process of 

industrialization, the socio-economic structure exhibits certain stage characteristics, 

and urban expansion should also exhibit stage characteristics in accordance with the 

economic development stages. 

The indicators for determining the stages of industrialization are based on 

Chenery's and relevant urbanization stage theories (Table 3.1). Based on the per capita 

GDP, industrial structure, employment structure, and urbanization level data of 242 

cities in China in 2000 and 2010, the economic stages of these cities were calculated. 
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Table 3.1 Indicators of stage of city development, by GDP range 

Satge 

Per capita 

GDP 

in 1980

（USD） 

Industrial structure/%  Employment structure/% 

Urbanization 

level/% 

Economic stages 

of development 
Primary 

industry 

Secondary 

industry 

Tertiary 

industry 

Primary 

industry 

Secondary 

industry 

Tertiary 

industry 

1 300~600 39 26 36 65 17 18 5 Elementary products 

2 600~1200 29 32 39 57 20 23 30 Elementary stage 
Stage of 

industrialization 
3 1200~2400 20 40 40 50 22 28 40 Intermediate stage  

4 2400~4500 13.5 46 40.5 36.5 25.5 38 54 Advanced stage 

5 4500~7200 9 51 40 20 30 50 70 Elementary stage  Developed 

stages 6 7200~10800 3 47 50 8 30 62 80 Advanced stage 

 

Firstly, select the "Analysis" module, click on "The Secondary Branches", and then 

choose the "City Stage" interface. 

 

Click on the "Select" dropdown menu, choose the clustering result from the 

previous step, and set the city name and type fields. 
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Click on "Open"  to import the data for determining the development 

stages of cities, and set the corresponding fields according to the following figure. 

 

 

Based on the specific situation, weights are assigned to calculate the final 

development stage of the cities. The weight configuration for this case study is as 

follows: 
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Click "Save" to set the output path and file name for the result. 

 

All parameter settings are shown in the following figure. 

 

Finally, click "Run"  to start the process and obtain the results of the 

city development stages. The results will be automatically loaded into the system, with 

a new column called "Stage" added to the original data, indicating the development 

stage of each city. 

Using the same steps as described above, the city development stages for 2010 

were obtained, with the following parameter settings and results as shown in the figure 

below. 
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3.3 Geotree construction 

Based on the above steps to obtain the development types and stages of cities, 

construct a Geotree. The specific steps are as follows: 

First, import the obtained city type and development stage in 2000 into the system. 

 

Select the "Visualization" module, click on "Geotree" and the following interface 

will pop up. Select the data that includes the city types and development stages that 

were imported in the previous step, then click "OK". This will open the tree model 

parameter settings box. 
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Set the parameters for the Geotree: "Type" is city type, "Stage1" is the 2000 city 

development stage, "Stage2" is set to empty, "Leaves" is city expansion rate, " Text " is 

city name, and ID is the unique identifier for the city. 

 

Click  after the "Input Map" button to import the vector layer of the cities 

and set the "Map ID" to the field that corresponds to the city's unique identifier (ID). 
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Finally, click "OK" to generate the Geotree and corresponding map. 

 

3.4 Development stage transitions 

Assuming that the city types remained unchanged between 2000 and 2010, we use 

Markov Chain to study the transitions between different development stages of cities 

during this period. 

In the "Visualization" module, click "Markov Chain" to open the following 

window. 

 

Set the parameters for Markov Chain: "Branch" is set as the field of city types, 
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"Twig-1" is set as the city development stage in 2000, "Twig-2" is set as the city 

development stage in 2010, and "Statistics" is set as the urban land expansion rate. 

 

After setting the above parameters, click "OK"  to obtain the Markov 

Chain results. The first figure shows the number of cities that underwent development 

stage transitions and the average urban land expansion rate for each type of city. The 

second figure is the probability transition matrix for urban economic development. 
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4 Case 2: Global Geotree of non-

communicable disease incidence rate 

Non-communicable diseases are a major health and development challenge for 

humans and are closely related to socio-economic development. Therefore, the deaths 

caused by non-communicable diseases should vary in different socio-economic 

development stages. In this case, a global non-communicable disease evolution tree was 

constructed based on socio-economic types and development stages (Yang Wang et al., 

2020). 

4.1 The primary branch: classification of country 

types 

According to the World Bank's income classification standard in 2018, economies 

with a per capita Gross National Income (GNI) of 1025 USD or less were classified as 

low-income economies, those with a GNI between 1026 and 3995 USD were classified 

as lower-middle-income economies, those with a GNI between 3996 and 12375 USD 

were classified as upper-middle-income economies, and those with a GNI of 12376 

USD or above were classified as high-income economies. Based on the per capita GDP 

level, 176 countries were divided into four different country types: (I) low-income 

economies (26 countries), (II) lower-middle-income economies (50 countries), (III) 

upper-middle-income economies (51 countries), and (IV) high-income economies (49 

countries). 

4.2 Secondary branch: classification of country 

development stages 

The development stages of countries are measured by urbanization and neonatal 

mortality rates, which are indicators of social development level and healthcare level. 

Each indicator is divided into six levels using the natural discontinuity method. The 
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weights are calculated by the explanatory power of the influencing factors on NCD 

mortality and are finally synthesized into the overall development stage. 

4.3 Geotree construction 

First, open the GeoTree software. The software opens by default in the "File" 

module. Click "Open" to import data. 
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Switch to the "Visualization" module and click on "Geotree" to start building the 

evolution tree. Click the dropdown menu to select the data imported in the previous 

step, and then click "OK". 

 

In the Parameters box, Set "Type" as the country type, "Stage1" as the development 

stage of the country, and "Stage2" as the development stage of other years. In this case, 

"Stage2" is left empty. Set "Text" as the name of the country and "ID" as the unique 

identifier for each country. Click  to import map data, and then set the Map ID that 

corresponds to the above ID. Otherwise, the generated tree cannot interact with the map. 

Finally, click  to generate Geotree. The left side of the result page is the tree 

view, and the right side is the map view. 
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In the menu bar above the tree view, you can click "Setting"  and "Leaf"

 to set the tree style. 

In the leaf settings , you can change the color and thickness of the branches 

at each level. 

 

In the leaf settings , select the field for color classification in the "Fields" 

drop-down menu. Set the number of categories in "Classes," choose a color scheme in 

"Colors", set the classification method in "Methods," and adjust the size of the leaves 

in "Sizes." After setting these parameters, click "Classify" to generate the upper and 

lower limits and colors for each interval of the current classification method in the lower 

box. You can directly modify the upper and lower limits and the color of the generated 
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interval. Finally, click "OK" to apply the current classification to the Geotree. 

 

 

After setting the tree style, click "Export"  to output the current tree as a JPG 

image. In the map view on the right side, click "Export"  to output the current map 

as a JPG image as well. 

  



Geotree Manual 

41 

 

5 Case 3: Tree-like evolution of global urban 

land expansion 

Urban land expansion impacts global sustainable development and correlates 

closely with socioeconomic growth. Industrialization and urbanization are the main 

features of global socioeconomic growth. The increase in industries and the urban 

population requires sufficient urban land to provide hosting space, so global urban land 

has been expanding dramatically (Jing et al., 2022). 

This case combines socioeconomic data from 162 countries in 2005 and 2015 and 

uses the Geotree model to explore the relationship between global urban land expansion 

and country type and development stage. The primary branch is the type of industrial 

structure, and the secondary branch is the development stage of the country. 

5.1 Branch division 

Based on the proportion of primary and tertiary industries, 162 countries is divided 

into four types: (I) Initial, (II) Accelerated, (III) Mature, and (IV) Post-Industrialization. 

Referring to the urbanization process and the World Bank's classification of economies, 

the 162 countries are divided into four development stages based on urban population 

and per capita GDP: low, middle, upper-middle, and high.  

Table 5.1 f Indicators of industrial structure types and development stages. 

Industrial 

structure types 

(Development 

stages) 

Industrial structure types Development stages 

primary industry (%) tertiary industry (%) 
urban 

population (%) 

GDP per capita 

($) 

I (1) ＞15 ＜62 ＜19 ＜1025 

II (2) ＜15 ＜62 19-50 1025-3995 

III (3) ＞3 ＞62 50-81 3995-12375 

IV (4) ＜3 ＞62 ＞81 ＞12375 

The GDP per capita in this study is used in constant 2005 USD. 

5.2 Geotree construction 
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To import data, first open the "File" module and click "Open". This will bring up 

a file selection window. Select the prepared data file and click "Open" to import the 

data into the system. 

 

 

Switch to the "Visualization" module and click "Geotree" to open the following 

window. Select the data you imported in the previous step from the dropdown menu 

and click "OK". 
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In the Parameters box, Set "Type" as the country type, ""Stage1" as the 

development stage of each country in 2005, leave "Stage2" empty. Set "Text" as the 

country code and "ID" as the unique identifier for each country. Click  to import 

map data, and then set the Map ID that corresponds to the above ID. Otherwise, the 

generated tree cannot interact with the map. 

 

Finally, click  to generate Geotree. The left side of the result page is the 
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tree view, and the right side is the map view.  

 

5.3 Development stage transitions 

We use Markov Chain to study the transitions between different development 

stages of counties from 2005 to 2015. 

In the "Visualization" module, click "Markov Chain" to open the following 

window. 

 

Set the parameters for Markov Chain: "Branch" is set as the country's industry 

structure type, "Twig-1" is set as the country development stage in 2005, "Twig-2" is 
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set as the country development stage in 2015, and "Statistics" is set as the urban land 

expansion rate. 

 

After setting the above parameters, click "OK"  to obtain the Markov 

Chain results. The first figure shows the number of countries that underwent 

development stage transitions and the average urban land expansion rate for each type 

of country. The second figure is the probability transition matrix for urban economic 

development. 
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