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Appendices.

 Appendix 1. 

The National Vegetation Classification System and the Manual of California Vegetation

Different vegetation classification systems have been developed different geographic regions to address needs as widely varying as wetlands inventory, forest timber assessment, general floristics and wildlife habitat descriptions. Moreover, most classification systems have been based on informal, non-quantitative opinions of local botanists and land managers (so called “expert opinion” classifications), using descriptive vocabularies that varied by region. This made it difficult to compile a national or inter-regional vegetation classification system and associated map. The problem has been approached by a variety of groups in a collaborative setting. These groups include The Ecological Society of America (ESA, http://esa.sdsc.edu/vegwebpg.htm), the Nature Conservancy (1994, 1997), and the Federal Geographic Data Committee (FGDC, http://www.wes.army.mil/el/emrrp/emris/emrishelp2/national_vegetation_classification_system_spatial_topics.htm). Out of this consortium (USGS and NPS date not given) has developed the National Vegetation Classification System (NVCS) (US Army Corps of Engineers 1997). The NVCS has been proposed by the Federal Geographic Data Committee as a federal agency standard at the physiognomic level (FGDC 1997). At the floristic level, the core elements have been published by The Nature Conservancy (TNC) (Grossman et al. 1998; Anderson et al. 1998).

The NVCS is a dual physiognomic-floristic classification in which physiognomic, environmental and geographic factors determine the seven highest levels of the classification hierarchy, while floristic composition and height stratification determine the two lowest levels. In descending order, the order of the classification is: Division, Order, Class, Subclass, Group, Subgroup, Formation, Alliance and Association. The same hierarchy of types is applied in the Manual of California Vegetation (MCV).

Vegetation Formations, the lowest level of the physiognomic hierarchy, can be readily identified from tone, texture, pattern, and topographic information contained in Digital Orthophoto Quarter Quads (DOQQs) and Digital Elevation Models (DEMs). This information was used to label the polygons in the MCV Napa vegetation mapping project with size and density attributes. The MCV vegetation map went further, identifying both alliance types and some association types, depending on the level additional information to use with the DOQQs. 

NVCS Physiognomic Levels
Division: The highest level of the NVCS hierarchy, separating the Earth’s cover into vegetated and non-vegetated categories (FGDC 1997).

Order: A sub-unit of the Vegetated Division, generally defined by dominant life form (tree, shrub, dwarf shrub, herbaceous or nonvascular) (FGDC 1997).

Class: A sub-unit of an Order, based on the structure of the vegetation and determined by the relative percentage of cover and the height of the dominant uppermost life forms (Grossman et al. 1998). There are seven mutually exclusive classes: Forest, Woodland, Shrubland, Dwarf-Shrubland, Herbaceous, Nonvascular and Sparsely Vegetated (Ibid.)

Subclass: A sub-unit of a Class, based on predominant leaf phenology (i.e., evergreen, deciduous or mixed) for woody classes, persistence and growth form (perennial or annual; and gramminoid, forb or hydromorphic) for the Herbaceous Class, relative dominance of lichens, mosses and algae for the Nonvascular Class and substrate features for the Sparsely Vegetated Class (Ibid.).

Group: A sub-unit of a Subclass, based on leaf characteristics (i.e., broad-leaf, needle-leaf, microphyllous or xeromorphic) in conjunction with broadly defined macroclimatic types (i.e., tropical or subtropical, temperate or subpolar, winter-rain, drought-deciduous or cold-deciduous), the presence of low cover woody strata in Herbaceous and Nonvascular Classes and major topographic position or landform (e.g., cliffs, talus, rock flats) for Sparsely Vegetated Class ((Ibid.)

Subgroup: A sub-unit of a Group, separating Natural/Semi-natural vegetation from Cultural (planted/cultivated) vegetation (Ibid.)

Formation: The most detailed physiographic unit, representing vegetation that shares a definite physiognomy and structure (e.g., crown shape and life form of the dominant stratum) within broadly defined environmental factors, relative landscape position or hydrologic regime. Hydrologic modifiers, adapted from Cowardin et al. (1979), are used for wetlands. (Ibid.)

NVCS Floristic Levels
Alliance: A physiognomically uniform group of associations sharing one or more diagnostic (dominant, differential, indicator or character) species that, as a rule, are found in the uppermost stratum of the vegetation (FGDC). 

Association: A group of vegetation stands with uniform physiognomy  share one or more diagnostic (dominant, differential, indicator or character) overstory or understory species. These elements occur as repeatable patterns of assemblages across the landscape, and are generally found under similar habitat conditions (FGDC). It is also synonymous with community, community type, plant community, type, vegetation community, and vegetation type.

The NVCS and its local implementation, the MCV, provide a number of practical advantages for resource management planning.  They represent national and statewide standards that allow the map to be broadly compatible with state and federal geospatial analysis methods and future map projects. The MCV methodology is quantitative and repeatable by independent investigators and should thus be scientifically and legally defensible in a policy context.  They provide a hierarchical physiognomic-floristic classification that allows simple polygon delineation at the physiognomic 

The Napa MCV vegetation map takes advantage to the hierarchical nature of the vegetation classification to present the most detailed vegetation information available for each polygon of the map. Where field data was available, we included association-level data. Where the Photo Interpretation key was useful, we presented alliance level information. In cases where there was little additional information to the imagery, super alliance or formation level attributes were recorded.
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This table, from the FGDC website, illustrates the hierarchical order of the vegetation types.

