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Surface Type and Processes Related to Climate, 
Ecosystems and Society

Land–atmosphere-society processes 
under global change (Suni et al. 
2015)
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Multi-Decade Efforts to Characterize the Earth's 
Surface Cover



Inheritance and Continuity of VIIRS
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VIIRS Surface Type Mapping Approach
Follows best practice developed for MODIS/AVHRR
• Preprocessing to reduce noises and improve data consistency

• Monthly composites to reduce cloud/shadow
• Annual metrics to describe seasonal/annual dynamics

• Robust machine learning algorithms
• Decision trees
• Support vector machines

• Globally distributed training/validation data
• Post-processing necessary

Zhang, R., Huang, C., Zhan, X., Dai, Q., & Song, K. (2016). Development and
validation of the global surface type data product from S-NPP VIIRS.
Remote Sensing Letters, 7, 51-60.

Zhang, R., Huang, C., Zhan, X., Jin, H., & Song, X.-P. (2017). Development of S-
NPP VIIRS global surface type classification map using support vector
machines. International Journal of Digital Earth, 11, 212-232.



New Compositing Approach Adaptive to Different 
Surface Cover Conditions

Bian, J., Li, A., Huang, C., Zhang, R., & Zhan, X. (2018). A self-adaptive approach for producing clear-sky composites from VIIRS surface 
reflectance datasets. ISPRS Journal of Photogrammetry and Remote Sensing, 144, 189-201, https://doi.org/10.1016/j.isprsjprs.2018.07.009.



Globally Distributed Training Data
• Some inherited from previous studies

• UMD 1km (Hansen et al. 2000)
• MODIS C5 (Friedl et al. 2010)

• Most samples collected recently



Available VIIRS Surface Type Products
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Available from 
ftp://ftp.star.nesdis.noaa.gov/pub/smcd/JPSS/VIIRS-AST



Classification Schemes

17 IGBP Classes

17 IGBP Classes + 3 Tundra Classes (for NCEP Modeling)

Biome Types (LAI Modeling)



Product Assessment
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Large Scale Sub-Annual Changes Not Captured in 
Annual Products

• Green vegetation canopy cover/phenology
• Seasonal snow/ice cover
• Short term water presence over land:

• Flooding

Fresh snow cover has the highest albedo of any natural 
surface, reflecting about 90 percent of downwelling
shortwave radiation (sunlight). In contrast, the open ocean 
reflects less than 20 percent (Key et al., 2001)



Interactive Multisensor Snow and Ice Mapping 
System (IMS)



Large Changes Snow/Ice Cover in Northern 
Hemisphere
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Daily Snow/Ice Cover Change in 2019
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Summary and Future Outlook
• VIIRS is an operational instrument providing MODIS quality global 

observations
• VIIRS global surface type products have been generated annually since 

2012
• All products have overall accuracies > 75%
• Available from ftp://ftp.star.nesdis.noaa.gov/pub/smcd/JPSS/VIIRS-AST



Daily Global Surface Type Products Needed to 
Capture Large Scale Sub-Annual Dynamics
• Sub-annual changes driven by many processes

• Green vegetation canopy cover/phenology
• Seasonal snow/ice cover
• Flooding
• Other surface inundation dynamics (e.g., wetlands)
• Grass/shrub fires
• Multi-cropping
• ........
• Conventional land cover changes

• Increasingly more products are being developed to capture these change 
processes

• Can be integrated into a single unified product suite -- daily surface type product suite



Thank You!
Contact for follow-up discussions

Chengquan Huang
cqhuang@umd.edu

Long term funding support

Some VIIRS data provided by
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