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NHD Feature Rules

Modified/Updated to incorporate Shape Comparison Language (SCL)

‘As implemented’ Rules after clarifying/confirming the rules from the rules document dated 03-09-2005  - Sreeresh 03-28-2005 – changes to simplify programming Martie 07-14-2005
Terminology

Equals  

Indicates when the two geometries are structurally equivalent.

This means they are exactly the same, point for point.

Contains 

Indicates when this geometry properly contains the other geometry.

This means the other one is inside of the this other, with or without the borders touching.

Within

Indicates when this geometry is a proper subset of the other geometry.

This means this one is inside of the other one, with or without the borders touching.

Crosses

Indicates when the two geometries intersect in a geometry of lesser dimension.

This means two lines cross like a plus sign, but at any angle. A line crosses a polygon when it crosses the boundary line at least once.

Disjoint

Indicates when the two geometries share no points in common.

This means they are completely separate.

Overlaps

Indicates when the intersection of the two geometries intersect has the same dimension as one of the input geometries.

This means that two lines lie on top of each other for part of their length.  Two polygons overlap when their boundary lines cross.

Touches

Indicates when strictly the boundaries of the two geometries intersect.

This means that a point lies on a line, or on the boundary line of a polygon. Two lines touch when they share a single point.  A line touches a polygon when it shares one or more points.  Two polygons touch when they share part of their boundary lines.

NHDWaterbody Rules

Applied when user selects “Apply Waterbody Rules”

1) Waterbodies of the same sub type cannot overlap, within or contain. 

The only instances where overlap, within or contain is permitted are:

a. SwampMarsh  can only overlap with or be within or contain Estuary or LakePond

b. LakePond  can only overlap with or be within or contain SwampMarsh

c. Estuary can only overlap with or be within or contain SwampMarsh

The instances that are not allowed are:

a. Estuary can not overlap with or be within or contain Estuary, IceMass, LakePond, Playa, or Reservoir.

b. IceMass can not overlap with or be within or contain IceMass , Estuary, LakePond, Playa, Reservoir or SwampMarsh.

c. LakePond can not overlap with or be within or contain LakePond, Estuary, IceMass, Playa, or Reservoir.

d. Playa can not overlap with or be within or contain any subtype.

e. Reservoir can not overlap with or be within or contain any subtype.

f. SwampMarsh can not overlap with or be within or contain SwampMarsh , IceMass, Playa, or Reservoir.

NHDWaterbody – NHDFlowline Rules

Applied when user selects “Apply Waterbody Rules” or “Apply Flowline Rules”

These rules apply to both adding an NHDWaterbody contain or cross an NHDFlowline feature or adding an NHDFlowline within or cross an NHDWaterbody feature

1. Flowline is subtype pipeline, connector or coastline

a.  The new waterbody has no effect. No message should be displayed.

2. Flowline is subtype StreamRiver

a. The new waterbody is of type SwampMarsh

i. User is asked if path of flowline through the new waterbody is known.

1. Yes response – Underlying flowline is not altered.

2. No response – Waterbody splits underlying flowline at intersections.

a. The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype and FCode.

b. Split flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

Note: When processing more than one flow lines, the tool should assume “No” and flowlines are split. While in batch processing mode, zoom and highlight each feature while processing.

b. Waterbody is of type LakePond, Estuary, Ice Mass, Playa, Reservoir

1. Waterbody splits underlying flowline at intersection.

a.  The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype. 

b. New flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

3. Flowline is of type CanalDitch

a. Can be within or Cross NHDWaterbody subtypes SwampMarsh or Playa

b. When an NHDFlowline CanalDitch is within or crosses an NHDWaterbody of subtype Estuary, IceMass, LakePond or Reservoir, the intersection of the two geometries (part of the Canal Ditch feature within the waterbody) must be within an NHDLine subtype Bridge, NHDLine subtype Tunnel, NHDArea subtype Bridge or NHDArea subtype Tunnel. 

c. When the flowline is CanalDitch and does not satisfy 3.b, ask user either to undo edits or change subtypes to apply the rules again. See the Notes below. 

4. Flowline is an Artificial Path

NHDFlowline subtype Artificial Path represents the flow of water into, through, and out of some features that are delineated using polygons. These include all NHDWaterbody features, NHDArea feature subtype StreamRiver and NHDArea feature subtype CanalDitch. 

a. Flowline Artificial Path must be within Any Subtypes of NHD Waterbody or within NHD Area Subtype Stream River or Canal Ditch

Note: If any of the topology rules (Overlap, contain etc) are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

NHDFlowline rules

Applied when user selects “Apply Flowline Rules”

1. Pipeline and CanalDitch Features can overlap, contain, be within, touch or cross StreamRiver, CanalDitch, Pipeline, Connector, or ArtificialPath

a. When a Pipeline or CanalDitch overlaps, contains, is within, or crosses a StreamRiver  or CanalDitch , the Pipeline or the CanalDitch is always “over”.  Populate NHDVerticalRelationship table with result.

b. When a Pipeline or CanalDitch overlaps, contains, is within, or crosses a Pipeline, or Connector, prompt user to choose whether the Pipeline or CanalDitch feature is over or under the other feature.  Populate NHDVerticalRelationship table with result.

c. When a Pipeline or CanalDitch crosses an ArtificialPath, the Pipeline or the CanalDitch is always “over”.  Populate NHDVerticalRelationship table with result.

Note: All 4 values in the NHDVerticalRelationship table get populated. ComID gets a value from the ComID sequence generator like all other ComIDs. The above ComID is populated with the foreign key to the ComID of the feature that is over, the BelowComId is populated with the foreign key to the ComID of the feature that is under. Always use the rule that CanalDitch is “over” the NHDFlowline during import/batch operations.

2. Pipeline and CanalDitch Features can not cross but may touch Coastline 

3. Connector, Artificial Path and StreamRiver features must be split at intersections with other Connectors, Artificial Paths, or StreamRivers. Apply NHDFlowline-NHDFlowline Rules below.

4. All NHDFlowline subtypes which touch but do not cross any other NHDFlowline subtypes should split the other Flowline at that point.  This can result in a Connector, for instance, splitting other flowlines at both of its ends.
Note: If any of the topology rules are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

* NHDFlowline subtype Artificial Path represents the flow of water into, through, and out of some features that are delineated using area. These include all NHDWaterbody features and NHDArea features of subtype StreamRiver and CanalDitch. In applying geometry rules on NHDFlowline subtype Artificial Paths assumes the role of the feature it flows through. 

Stream Level Rules

Applied when creating or importing Flowline

1) A Flowline path will always be added starting at its downstream neighbor.  The StreamLevel value of the first Flowline will be set with these rules in reference to an existing StreamLevel on the linear feature the anchor is attached to:

a) If added feature is a coastline, then StreamLevel = NULL

b) If the StreamLevel of the anchor = NULL and it is on coastline, then StreamLevel = 1

c) If the StreamLevel of the anchor = NULL and it is on anything else, then StreamLevel = Null

d) If the StreamLevel of the anchor = X, then StreamLevel = X+1.

NHDFlowline – NHDFlowline Rules 

Applied when creating or importing Flowline

1) When a Flowline intersects with (is not disjoint from) a previously existing Flowline, the previously existing Flowline must not have an entry in the QCQueue where the status is unchecked.  If an entry does exist in the QCQueue, then the newly added Flowline needs to be rejected.

Applied when user selects ‘Apply Flowline Rules’ from workflow.

2) When a Flowline is added so that the downstream end attaches to the middle of an existing Flowline (alternatives include not attaching to anything or attaching to an existing Flowline end), the existing Flowline will be broken into two new Flowlines.  The ComID number of the original Flowline will be retired, and the two new Flowlines will have new ComID numbers, new system-calculated lengths, and otherwise will retain the attributes of the original Flowline.
3) When added NHDFlowline cross or is within an NHDWaterbody feature, apply Waterbody – Flowline intersection rules from above.
1. Flowline is subtype pipeline, connector or coastline

a.  The new waterbody has no effect. No message should be displayed.

2. Flowline is subtype StreamRiver

a. The new waterbody is of type SwampMarsh

i. User is asked if path of flowline through the new waterbody is known.

1. Yes response – Underlying flowline is not altered.

2. No response – Waterbody splits underlying flowline at intersections.

a. The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype and FCode.

b. Split flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

d. Note: When processing more than one flow lines, the tool should assume “No” and flowlines are split. While in batch processing mode, zoom and highlight each feature while processing.

b. Waterbody is of type LakePond, Estuary, Ice Mass, Playa, Reservoir

1. Waterbody splits underlying flowline at intersection.

a.  The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype. 

b. New flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

3. Flowline is of type CanalDitch

a. Can be within or crosses NHDWaterbody subtypes SwampMarsh or Playa

b. When an NHDFlowline CanalDitch is within or crosses an NHDWaterbody of subtype Estuary, IceMass, LakePond or Reservoir, the intersection of the two geometries must be within an NHDLine subtype Bridge, NHDLine subtype Tunnel, NHDArea subtype Bridge or NHDArea subtype Tunnel. 

c. When the flowline is CanalDitch and does not satisfy 3.b, ask user either to undo edits or change subtypes to apply the rules again. See the Notes below. 

4. Flowline is an Artificial Path

NHDFlowline subtype Artificial Path represents the flow of water into, through, and out of some features that are delineated using polygons. These include all NHDWaterbody features, NHDArea feature subtype StreamRiver and NHDArea feature subtype CanalDitch. 

a) Flowline Artificial Path must be within Any Subtypes of NHD Waterbody or within NHD Area Subtype Stream River or Canal Ditch

Applied when user selects ‘Apply Rules’ from the QCQueue tool.

4) Check if “ReachCode” field is populated (if not - change status to “Failed” and explanation “ReachCode is null”).

5) If all attributes for the two adjoining features are the same, and there is only a pseudo node between them, merge them.

NHD Line Rules

Applied when user selects “Apply NHD Line Rules”

1) Rapids, SinkRise and Waterfall subtypes must equal, be within or overlap with NHDFlowline subtype StreamRiver

2) 
3) 
4) DamWier can only equal, be within, or overlap NHDLine subtype Nonearthen Shore or any subtype of NHDFlowline, or be within or cross NHDArea subtype Spillway or any subtype of NHDWaterbody.

5) Flume can only equal, be within, or overlap NHDFlowline subtype CanalDitch

6) Gate and Wall can only equal, be within, or overlap NHDLine subtype Lock Chamber or be not disjoint from an NHDArea subtype Lock Chamber

7) If any of the above conditions are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

When a new NHD Line is added so that the downstream end attaches to the middle of an existing NHD Line (alternatives include not attaching to anything or attaching to an existing NHD Line end), the existing NHD Line will be broken into two new NHD Lines.  The COMID number of the original NHD Line will be retired, and the two new NHD Lines will have new COMID numbers, new system-calculated lengths, and otherwise will retain the attributes of the original NHD Line.

NHDArea Rules

Applied when user selects Apply NHDArea Rules

1) An NHDArea subtype CanalDitch must cross or contain an NHDFlowline CanalDitch or NHDFlowline Artificial Path. Applying the rules will change the NHDFlowline subtype from CanalDitch to Artificial Path.  Applying the rules will also change any other crossing or contained NHDFlowlines of subtype CanalDitch or StreamRiver that are within or crossing the NHDArea CanalDitch to Artificial Path.

2) An NHDArea subtype StreamRiver must cross or contain an NHDFlowline StreamRiver or NHDFlowline Artificial Path. Applying the rules will change the NHDFlowline subtype from StreamRiver to Artificial Path.  Applying the rules will also change any other crossing or contained NHDFlowlines of subtype CanalDitch or StreamRiver that are within or crossing the NHDArea StreamRiver to Artificial Path.

3) An NHDArea of subtype StreamRiver can only overlap with, be within or contain NHDWaterbody feature subtype SwampMarsh 

4) An NHDArea of subtype StreamRiver can only overlap with, be within or contain an NHDArea subtypes BayInlet, Foreshore, Hazard Zone, Lock Chamber, Rapids, Special Use Zone, and Wash.

5) An NHDArea of subtype Area of Complex Channel can only overlap with, be within or contain NHDWaterbody subtype SwampMarsh or NHDArea subtype StreamRiver or can only cross or contain NHDFlowline subtypes StreamRiver or Artificial Path.

6) An NHDArea of subtype BayInlet must be within a  NHDWaterbody subtypes Estuary or LakePond or NHDArea subtypes SeaOcean or StreamRiver.

7) An NHDArea of subtype DamWier can only cross, or contain NHDLine subtype Nonearthen Shore or overlap with, be within or contain NHDArea subtype Spillway.

8) 
9) An NHDArea of subtype Flume can only overlap with, be within or contain NHDArea subtype CanalDitch or cross or contain NHDFlowline subtype CanalDitch (Must not overlap with anything else)

10) An NHDArea of subtype LockChamber must overlap, be within or contain NHDArea CanalDitch or NHDArea StreamRiver and cross or contain NHDFlowline CanalDitch or StreamRiver, and can overlap with NHDArea subtype Special Use Zone. (No need to specify what overlap is allowed since what is not allowed is already mentioned.)

11)  An NHDArea of subtype Rapids must be within NHDArea StreamRiver or cross or contain NHDFlowline StreamRiver.

12) An NHDArea of subtype Submerged Stream must be within NHDWaterbody subtype LakePond.

13) An NHDArea of subtype Wash must be within NHDArea StreamRiver or cross, or contain NHDFlowline subtypes StreamRiver or Artificial Path.

14) An NHDArea of subtype Foreshore must overlap with, be within or contain one of the following: NHDWaterbody subtypes LakePond, Estuary, or NHDArea StreamRiver, SeaOcean.  Foreshore must not overlap with, be within or contain NHDWaterbody subtype SwampMarsh or NHDArea subtype Hazard Zone.
15) An NHDArea of subtype Hazard zone must be within one of the following: NHDWaterbody subtypes LakePond, Estuary, or StreamRiver or NHDArea subtype StreamRiver, SeaOcean. Hazard Zone must not overlap with, be within or contain NHDWaterbody subtype SwampMarsh or NHDArea Special Use Zone, or NHDArea Foreshore.

16) An NHDArea of subtype Special Use Zone must not overlap with, be within or contain Hazard Zone.

17) If any of the above conditions are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.
NHDArea-NHDFlowline Rules

Applied when user selects Apply NHDFlowline Rules

1) An NHDArea subtype CanalDitch must cross or contain an NHDFlowline CanalDitch or NHDFlowline Artificial Path. Applying the rules will change the NHDFlowline subtype from CanalDitch to Artificial Path.  Applying the rules will also change any other crossing or contained NHDFlowlines of subtype StreamRiver that are within or crossing the NHDArea CanalDitch to Artificial Path.

2) An NHDArea subtype StreamRiver must cross or contain an NHDFlowline StreamRiver or NHDFlowline Artificial Path. Applying the rules will change the NHDFlowline subtype from StreamRiver to Artificial Path.  Applying the rules will also change any other crossing or contained NHDFlowlines of subtype StreamRiver that are within or crossing the NHDArea StreamRiver to Artificial Path.

NHDPoint Rules

Applied when user selects Apply NHDPoint Rules

1. NHDPoint subtypes, Rapids, SinkRise and Waterfall must be within or touch NHDFlowline subtype StreamRiver

2. NHDPoint subtype Gate must be within, or touch NHDArea Lock Chamber or be within or touch NHDLine Lock Chamber

3. NHDPoint subtype LockChamber must be within, or touch NHDArea StreamRiver or be within or touch either NHDFlowline subtype CanalDitch or subtype StreamRiver

4. If any of the above conditions are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

General Work Flow for Applying Rules:

1. While creating or Importing Features: Check for Rules that can be applied while creating or importing features (e.g. “Stream Level Rules”). 

2. While Applying Rules from Workflow: 

i) Check for Topology rules. These are the rules that specify the spatial relationship between the features or subtypes. (Overlap, contain etc). If rules are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules. This is done to prevent the geometry modification (Like splitting flowlines, changing subtype etc) in case of invalid topology relationships. In a import of any geometry type, all the features will be checked for topology rules and validated first. If all the features satisfy the topology rules, step ii) will be executed.

ii) If Topology rules are not violated, apply “Geometry Rules” (Splitting geometry, changing subtype etc)
3. While Applying Rules from QCQue: Apply the Rules that can be applied from QCQue.
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