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Channel  — a conduit or water course carrying water flow under gravity.   The water surface profile is sloping and the flow has a significant velocity.  The width of the channel is much smaller than its length and the flow is essentially one-dimensional in the direction of the channel centerline.   The channel includes the flow in the main channel of the river or stream itself and also in its floodplains to the left and right of the main channel.   The channel is like a “cradle” that carries the flow.  It has a complex three-dimensional geometry, and additional properties such as channel roughness.   Examples: river, stream, creek, canal, ditch, culvert, storm sewer.
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Reach  — a length of channel considered as a single hydrologic entity.    Example: a length of river between two tributaries.  Represented as a polyline in a "shapefile" or vector "coverage".
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Waterbody — a volume of water having a horizontal water surface, which is defined within a specific area.  The width is significant when compared to the length.  The flow velocity through a water body is very small.    Examples: lake, pond, reservoir, swamp, marsh, bay.  Represented as a polygon in a "shapefile" or vector "coverage".
[image: image3.png]



Flowline — a line through the center of a channel reach or a waterbody, which defines the main direction of flow.  Flow properties such as discharge, water surface elevation and constituent concentrations can be attached to locations on the flowline. Represented as a polyline in a "shapefile" or vector "coverage".
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Flow Network — a set of connected flowlines through channel reaches and water bodies.  Also called River Network, Stream Network. Represented as an entire "shapefile" or vector coverage, comprising polylines for each feature.  Attribute tables give linkages through upstream and downstream pointers.
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River — a connected sequence of channel reaches from a source (upstream end) to a terminus (downstream end).   A single channel reach can belong to only one river.  The sequence of channel reaches making up a river may be broken by waterbodies, which do not form part of the river.  Also called Stream, or Creek.    Example: a dam built on a river encloses a lake or reservoir, which is then a separate entity from the river which flows into the lake and into which the lake discharges.
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Segment — a subsection of a river defined for a particular purpose, e.g. a management segment, a modeling segment, a valley segment (geomorphology) 
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Tributary — a smaller river, which discharges into a larger river.  “Smaller” and “larger” are usually evaluated by comparing the lengths of the two rivers upstream of their junction.
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Confluence — the junction point of a river and its tributary.  The two upstream flowlines converge to form a single downstream flowline at a confluence.
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Distributory — a location where the main channel splits into two downstream channels.  The upstream flowline partitions into two downstream flowlines at a distributory.
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Tree Network — a flow network with no distributories.  

Drainage area — the area draining to a point or line. 

Drainage divide — a line defined topographically which separates distinct areas of land drainage.    

Drainage boundary — a closed line drawn along drainage divides.

Watershed — the area enclosed within a drainage boundary, also called Catchment or Basin.   A watershed generally has no inflows and only one outflow point.  A watershed is represented as a polygon, or binary (in or out) raster grid, also called a watershed mask.
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Subwatershed — a subdrainage area within a watershed (also called subcatchment or subbasin).  The only difference between watershed and subwatershed is scale.
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Outlet — a location on the flowline, upstream of which a drainage area is defined.   
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Reach catchment — the drainage area locally defined around a particular channel reach.  The drainage water from the reach catchment area flows to this channel reach before encountering any other downstream channel reaches or waterbodies.

[image: image14.png]



Waterbody catchment — the drainage area locally defined around a particular waterbody.  The drainage water from the waterbody catchment area flows into this waterbody before encountering any other upstream or downstream channel reaches.
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Subreach — a portion of a reach, created when a reach is subdivided by placing an outlet at some point along the reach. 
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Subreach catchment — the reach catchment of a subreach.
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Network Catchments — the watershed is divided into subwatersheds, where each subwatershed is a reach catchment or a waterbody catchment.   The flow network spans this subwatershed system with at least one flowline in each subwatershed.
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SubWatershed Catchments — a subdivision of the watershed into subwatersheds employing user-defined outlet points at arbitrary locations on the river network.  This differs from network catchments in that the outlet points are arbitrarily defined, rather than each entity being a reach catchment or waterbody catchment.
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Elevation Surface — the ground surface elevation at each point (neglecting cave and overhang special cases).
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Digital Elevation Model — A digital representation of an elevation surface.  Examples include a (square) digital elevation grid, triangular irregular network, set of digital line graph contours or random points. 

Digital Elevation Grid — a grid of cells (square or rectangular) in some coordinate system having land surface elevation as the value stored in each cell.

Square Digital Elevation Grid  — a common special case of the digital elevation grid comprising square cells having land surface elevation as the value stored in each cell.

Drainage Corrected Digital Elevation Model — A digital representation of an elevation surface that has been filtered and adjusted so that each point on the surface drains eventually (has a flow direction path) to the edge of the domain or an identified point of internal convergence.  A common drainage corrected digital elevation model is one in which pits have been filled using a flooding approach.

Flow Direction Field — if the elevation surface is differentiable (except perhaps for countable discontinuities) the horizontal component of the surface normal defines a flow direction field.  

Single Flow Direction Grid — a numerical representation of the flow direction field in which each cell takes on one of eight values depending on which of its eight neighboring cells (four on the main axes, four on the diagonal) is in the direction of steepest descent and thus receives its drainage.  This is also called a D8 flow direction grid.  This represents one numerical approximation to the flow direction field in the case of a square elevation grid representation of the elevation surface.  Other numerical approximations might include, finite difference or local polynomial surface fits or the D( method (Tarboton, 1997) for multiple flow directions.
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Multiple Flow Direction Grid — A numerical representation of the flow direction field in which flow is partitioned between one or more or the eight neighboring cells.  Generally the proportioning of flow should be such that proportions add up to one, and that there are no loops, meaning that if any fraction of flow goes from any grid cell A to B by whatever path, no flow should go from B to A.

D( Flow Direction Grid — A special case of a multiple flow direction grid in which the flow direction is represented by an angle stored in each grid cell.  
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D( Flow direction defined as steepest downward slope on planar triangular facets on a block centered grid (Tarboton, 1997)
Slope Proportioned Flow Direction Grid — a special case of a multiple flow direction grid in which flow is proportioned based upon slope (Quinn et al., 1991) or slope to an exponent (Freeman, 1991).  
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Only positive slopes are considered. Quinn et al. (1991) have (=1.  Freeman (1991) treats ( as an adjustable parameter,
Contributing Area — a field representing at each point the magnitude of the drainage area upslope of that point.  Also called Catchment Area or Flow Accumulation.  The term Flow Accumulation is to be discouraged because it implies flow (of water), when in fact water may infiltrate or evaporate.  The concept of contributing area is defined without having to unrealistically assume an impermeable surface and uniform precipitation.

Specific Catchment Area — a field representing contributing area per unit contour width.  On a smooth surface the contributing area to a point may be a line that has area zero.  However just as in calculus the derivative is defined letting a difference go to 0, specific catchment area is the contributing area to a length of contour line with that length going to 0.  Units are length
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Definition of Specific Catchment Area

Concentrated Contributing Area — the contributing area on a smooth surface or flow line where surface flow has concentrated and there is a measurable contributing area to a point.  Units are area.
Contributing Area Grid — a grid derived from the flow direction grid, which counts in each cell the number (which for multiple flow direction grids may be fractional) of upstream cells draining through that cell.  This is a numerical evaluation of contributing area.
Threshold Contributing Area Grid — a grid derived from the contributing area grid by selecting those cells whose contributing area exceeds a threshold value.  
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Flow direction measured as counter-clockwise angle from east.
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Proportion flowing to neighboring grid cell 3 is 2/(1+2)







Proportion flowing to neighboring grid cell 4 is 1/(1+2)
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