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Uncertainty
Comber et al., 2006



Quantification and visualization of spatial 
and temporal uncertainty within wetlands.



Wetlands

https://www.fws.gov/southeast/gulf-restoration/next-steps/focal-area/prairie-potholes/ https://nhpbs.org/natureworks/nwep7f.htm

https://www.nps.gov/bith/learn/nature/wetlands.htm



Wetland Classification

´ Cowardin
´ Marine

´ Estuarine

´ Riverine

´ Lacustrine

´ Palustrine

https://www.fws.gov/wetlands/documents/NWI_Wetlands_and_Deepwater_Map_Code_Diagram.pdf

https://www.fws.gov/wetlands/data/Mapper.html



Wetland Classification

´ Hydrogeomorphic (HGM)
´ Depression

´ Tidal Fringe

´ Lacustrine Fringe

´ Slope

´ Mineral Soil Flats

´ Organic Soil Flats

´ Riverine

Brinson 1993



Uncertainty within wetlands?



Study Area



Data



HGM Creation

DEM
Slope >2% Hydric Soil Mask

PalustrineTopographic 
Depressions Hydric Soil Mask

Rivers 90m Buffer Hydric Soil Mask Riverine

Lakes 90m Buffer Hydric Soil Mask Lacustrine

Soils
Hydric, 

Predominately Hydric,
Partially Hydric

Hydric Soil Mask

Hydric Soils



Confusion Matrices

Confusion matrix for coarse and fine attribute resolution

Binary wetland/non-wetland and classification of 
wetland type

Confusion matrix for coarse 
attribute resolution

Binary wetland/non-wetland



D True Negative %65.4 

- False Negative % 15.5

- False Positive %5.4

%13.8 



HGM 

No Wetland Riverine Laucustrine Paulistrine 

No Wetland □%65.4 □ %0.5 □ %0.24 □ %4.6 

Riverine -%0.6 - %0.08 □ %0.003 □ %0.2 
NWI 

-%0.09 □ %0.003 - %0.008 □ %0.06Laucustrine 

Paulistrine - %14.7 □%0.6 □ %0.1 □ %12.7 
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HGM 

Riverine Laucustrine 

D %0.4 D %0.08 

- %0.26 D %0 

D %0 - %0.005 

D %0.36 D %0.018 
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Paulistrine 

D %7.2 

D %0.3 

D %0.005 

D %3.6 
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No Wetland 

Riverine 

Laucustrine 

Paulistrine 

HGM 

No Wetland Riverine Laucustrine 

D %66.9 D %0.4 □ %0. 43

-%1.9 - %0.05 □%0.03 

-%0.12 D %0 -%003 

- %14.3 D %0.3 □%0.2 
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Paulistrine 

D % 5.5 

D %0.3 

D %0.04 

D %9.5 
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Future Research and Benefits

´ Temporal Dimension

´ Additional study areas

´ Open Source Software Tool



Thank you

´ This research is funded by NSF Award MMS-1853866 “Cross-Scale
Spatiotemporal Modeling Using an Integrated Data Framework”, a
collaboration of the University of South Florida - Tampa, University of
Colorado - Boulder, and University of Hawaii – Manoa.

´ Additional Questions can be directed to:

´ Kate.Carlson@colorado.edu
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