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Urbanisation Changes Land Surface Processes

2Source: Urban Climates (Cambridge University Press)
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JULES-Met Office Reading Urban Surface Exchange Scheme (MORUSES)
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What JULES-MORUSES simulates

• Radiation exchange within urban 

canyon.

• Heat and moisture fluxes to the 

atmosphere.

• Heat storage in roofs, walls and 

roads.



MORUSES for Understanding Urban Climate

Bohnenstengel, S. I. et al. (2011) https://doi.org/10.1002/qj.855
Hertwig, D. et al. (2020) https://doi.org/10.1007/s00704-020-03294-1
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MORUSES in Urban Climate Application

Wie, J. et al. (2020) https://doi.org/10.3390/atmos11010120
Simón-Moral, A. et al. (2020) https://doi.org/10.1002/qj.3694
Theethai Jacob, A. et al. (2023) https://doi.org/10.1002/qj.4382
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Who Cares About Urban Climates?
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Challenge 1: Installation & Workflow

Software / Environment requirements
• Unix / Linux
• Fortran compiler
• FCM / build configuration
• NetCDF
• JULES source code
• HPC / batch workflow for large simulations

Example setup workflow:
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Challenge 2: Configuration

Configuration
• Urban scheme selection 
• Surface fractions 
• MORUSES parameters 
• Namelist settings 



Challenge 3: Data

Atmospheric forcing
• Temperature 
• Radiation 
• Wind 
• Humidity 
• Precipitation

Urban surface data
• Building height 
• H/W ratio 
• W/R ratio 
• Albedo 
• Emissivity 
• Urban fraction



• Ten built Local Climate Zone (LCZ) classes
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Challenge 4: Integrating urban classification

JULES

MORUSES



Local climate zone as a land-cover classification 

in urban climate study

• Local climate zone (10-class)

– Compact highrise (LCZ1)

– Compact midrise (LCZ2)

– Compact lowrise (LCZ3)

– Open highrise (LCZ4)

– Open midrise (LCZ5),

– Open lowrise (LCZ6)

– Lightweight lowrise (LCZ7)

– Large lowrise (LCZ8)

– Sparsely built (LCZ9)

– Heavy industry (LCZ10)
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Based on urban 

forms



Why Local Climate Zone (LCZ)?
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Better resolving urban

morphological diversity

Useful for supporting urban 

climate community
Consistent global urban database

Figure source: (left) https://i.pinimg.com/736x/2b/08/40/2b084005a861fd04a08c9546db222115.jpg, (middle) 

https://scholar.google.com/, (right) https://www.wudapt.org/



Challenge 5: Accessibility - no coding!
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Open Urban Climate: JULES/MORUSES on AWS

14

1. U-Surf for 1KM urban surface parameters

2. Integration of local climate zone map

3. Online local-scale (1KM) urban climate simulations
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Open Urban Climate: JULES/MORUSES on AWS



Open Urban Climate: JULES/MORUSES on AWS
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Questions?

• Contact us:

– yue.li-3@manchester.ac.uk

– zhonghua.zheng@manchester.ac.uk

17

Open Urban Climate Platform Web Platform Demo

mailto:yue.li-3@manchester.ac.uk
mailto:yue.li-3@manchester.ac.uk
mailto:yue.li-3@manchester.ac.uk
mailto:yue.li-3@manchester.ac.uk
mailto:zhonghua.zheng@manchester.ac.uk
mailto:zhonghua.zheng@manchester.ac.uk

	Slide 1
	Slide 2: Urbanisation Changes Land Surface Processes
	Slide 3: JULES-Met Office Reading Urban Surface Exchange Scheme (MORUSES)
	Slide 4: MORUSES for Understanding Urban Climate
	Slide 5
	Slide 6: Who Cares About Urban Climates?
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Local climate zone as a land-cover classification  in urban climate study
	Slide 12: Why Local Climate Zone (LCZ)?
	Slide 13: Challenge 5: Accessibility - no coding!
	Slide 14: Open Urban Climate: JULES/MORUSES on AWS
	Slide 15: Open Urban Climate: JULES/MORUSES on AWS
	Slide 16: Open Urban Climate: JULES/MORUSES on AWS
	Slide 17: Questions?

