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Lecture outline 
Lecture website: https://yongzesong.com/lecture-20260104
Password: 20260104

Tips:
1. Working in a group of 3 or 4
2. Collecting feedback at each day
3. Individual assignments and working in a group
4. Complete assignments in the class
5. Assignment feedback sections after day 2
6. Install R and Rstudio
7. Sign Up for Google Earth Engine

Contents
Part 1. Lecture (1st class)
1. Concepts of spatial patterns
2. Geocomplexity
3. Local outliers (SDO)
Part 2. Practice (2nd to 4th classes)
1. Feedback session for Assignment 3 (20 min)
2. Practice on geocomplexity (40 min)
3. Assignment 4 (40 min)
4. Submit your assignment (10 min)

https://yongzesong.com/lecture-20260104
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Concepts of spatial patterns

https://understandingsociety.blogspot.com/2010/06/spatial-patterns-in-us.html
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Concepts of spatial patterns

•Malaria Atlas Project, Demographics of the United States

World malaria map Largest Race and Ethnicity in United States

https://en.wikipedia.org/wiki/Malaria_Atlas_Project
https://en.wikipedia.org/wiki/Demographics_of_the_United_States
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Concepts of spatial patterns
Spatial patterns describe a variable’s distribution across space and the similarity or dissimilarity 
among nearby locations, including gradients, clusters, and hotspots.

They capture both spatial heterogeneity and spatial dependence by revealing where values are 
concentrated, dispersed, or structured at different scales.

Geocomplexity provides an effective way to quantify the local complexity of spatial data by 
summarising neighborhood-based irregularity and spatial association into interpretable, location-
specific patterns.

Zhang. Z., Song, Y.*, Luo, P., & Wu, P. Geocomplexity explains spatial errors. International Journal of Geographical Information Science. 2023 



6

Geocomplexity: Geographically local complexity

Zhang. Z., Song, Y.*, Luo, P., & Wu, P. Geocomplexity explains spatial errors. International Journal of Geographical Information Science. 2023 

Geocomplexity explains spatial errors
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Zhang. Z., Song, Y.*, Luo, P., & Wu, P. Geocomplexity explains spatial errors. International Journal of Geographical Information Science. 2023 

Regional Gini coefficients
Income Geocomplexity of income

Industrial employees Geocomplexity of industrial employees

Geocomplexity explains spatial errors
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Zhang. Z., Song, Y.*, Luo, P., & Wu, P. Geocomplexity explains spatial errors. International Journal of Geographical Information Science. 2023 

Relationships between spatial data and their geocomplexity The power of geocomplexity in explaining spatial errors

Geocomplexity explains: 

• 47% of multivariate regression errors

• 17% of support vector regression errors

• 14% of geographically weighted regression 

errors

Geocomplexity explains spatial errors
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Second-dimension outliers for prediction

Ren, K., Song, Y.* and Yu, Q., 2025. Second-dimension outliers for spatial prediction. International Journal of Geographical Information Science.

Simulation data
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Second-dimension outliers for prediction

Ren, K., Song, Y.* and Yu, Q., 2025. Second-dimension outliers for spatial prediction. International Journal of Geographical Information Science.

Second-dimension outliers

SDO model vs Random forest (RF)
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Second-dimension outliers for prediction

Ren, K., Song, Y.* and Yu, Q., 2025. Second-dimension outliers for spatial prediction. International Journal of Geographical Information Science.

Wheat production

Climate and environment 
SDO variables
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Second-dimension outliers for prediction

Ren, K., Song, Y.* and Yu, Q., 2025. Second-dimension outliers for spatial prediction. International Journal of Geographical Information Science.

Accuracy
Sensitivity



Geocomplexity for measuring spatial patterns
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Practice
R Code in website
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Assignment 4
You will have 40 min for working on Assignment 4

Write a 200 word essay on the analysis of spatial patterns using geocomplexity. 

Send to Email before 10 am next day:
Yongze.song@outlook.com 

Document name: A4_YourName.docx

mailto:Yongze.song@outlook.com
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Any questions?


