
The ArcGIS HYDRO  DATA model

A 
digital elevation 

model is a grid or raster of 
square cells whose cell value is the 

land surface elevation in the center of 
cell. A digital elevation model describes the 

shape of the land surface terrain, which can be 
analyzed to define drainage area boundaries.

Scales of representation of drainage systems

At the highest level are Basins, which may be subdivided into Watersheds 
or Catchments. Digital Elevation Models may be used to define drainage 
area boundaries for Catchments, Watersheds, and Basins.

Digita
l 

elevatio
n m

odel

Catchments

Watersheds

Basins

Watersheds are a 
tessellation or subdivision of a basin into 

drainage areas selected for a particular 
hydrologic purpose.  Watersheds may drain to 

points on a river network, to river segments, or to 
waterbodies.

Catchments are a 
tessellation or subdivision of a basin 

into elementary drainage areas defined by 
a consistent set of physical rules.

Basins are a set of administratively 
chosen drainage areas that partition a 

region for purposes of water resources 
management. Basins are normally named after the 

principal rivers and streams of the region. Basins serve as 
data packaging units for Arc Hydro datasets.

Drainage features

Simple feature class
Watershed Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifer of the feature

DrainID Integer Yes 0 HydroID of the reference drainage area feature

AreaSqKm Double Yes 0 0 Area in square kilometers

JunctionID Integer Yes 0 HydroID of the HydroJunction at drainage outlet

NextDownID Integer Yes 0 HydroID of the next downstream watershed

Shape_Length Double Yes 0 0

Shape_Area Double Yes 0 0

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

HydroJunctionHasWatershed

Origin feature class Destination feature class

Simple
One To Many
None

Watershed
HydroJunction

HydroJunction
HydroID
JunctionID

WatershedName

Simple junction feature class
HydroJunction

Data typeField name

OBJECTID OID

Shape Geometry

AncillaryRole Small Integer

Enabled Small Integer

HydroID Integer

HydroCode String

NextDownID Integer

LengthDown Double

DrainArea Double

FType String

See network features

Watersheds are drainage areas 
defined by subdividing the landscape 
into units convenient for a particular  
analysis. 

Simple feature class
Catchment Contains Z values

Contains M values
Geometry Polygon

No
Yes

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifer of the feature

DrainID Integer Yes 0 HydroID of the reference drainage area feature

AreaSqKm Double Yes 0 0 Area in square kilometers

JunctionID Integer Yes 0 HydroID of the HydroJunction at drainage outlet

NextDownID Integer Yes 0 HydroID of the next downstream catchment

Shape_Length Double Yes 0 0

Shape_Area Double Yes 0 0

Catchments are elementary drainage 
areas defined by subdividing the 
landscape according to a set of 
physical rules

Simple feature class
Basin Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifer of the feature

DrainID Integer Yes 0 HydroID of the reference drainage area feature

AreaSqKm Double Yes 0 0 Area in square kilometers

JunctionID Integer Yes 0 HydroID of the HydroJunction at drainage outlet

NextDownID Integer Yes 0 HydroID of the next downstream basin

Shape_Length Double Yes 0 0

Shape_Area Double Yes 0 0

Basins are a set of administratively 
selected standard drainage areas 
usually named after the principal 
streams and rivers of a region

Simple feature class
DrainageLine Contains Z values

Contains M values
Geometry Polyline

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifer of the feature

DrainID Integer Yes 0 HydroID of the reference drainage area feature

Shape_Length Double Yes 0 0

A line drawn through the center of 
cells on a DEM-derived drainage 
path.

Simple feature class
DrainagePoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifer of the feature

DrainID Integer Yes 0 HydroID of the reference drainage area feature

JunctionID Integer Yes 0 HydroID of the HydroJunction at drainage outlet

A point at the center of a  DEM cell 
which is the outlet of a DEM-
derived drainage area.

Channel features

Simple feature class
CrossSection Contains Z values

Contains M values
Geometry Polyline

Yes
Yes

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

ReachCode String Yes 30 An identifer for a river or stream segment

RiverCode String Yes  30 An identifier for a river

CSCode String Yes  30 An identifier for a cross-section

JunctionID Integer Yes 0 HydroID of the related HydroJunction

CSOrigin String Yes  30 A classifier for the method by which the cross-section was defined

ProfileM Double Yes 0 0 The measure location of the cross-section along the stream profile

Shape_Length Double Yes 0 0

Simple feature class
ProfileLine Contains Z values

Contains M values
Geometry Polyline

Yes
Yes

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

ReachCode String Yes 30 An identifer for a river or stream segment

RiverCode String Yes  30 An identifier for a river

FType String Yes  30 A descriptor of feature type

ProfOrigin String Yes  30 A classifier for the method by which the ProfileLine was defined

Shape_Length Double Yes 0 0

Table
CrossSectionPoint

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

CSCode String Yes  30 An identifier for a cross-section

CrossM Double Yes 0 0 The measure location of thepoint along the cross-section

Elevation Double Yes 0 0 Elevation of the point above mean sea level

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

CrossSectionHasPoint

Origin feature class Destination table

Simple
One To Many
None

CrossSectionPoint
CrossSection

CrossSection
CSCode
CSCode

CrossSectionPointName

The cross-section of a channel, 
normally drawn transverse to the 
flow

A point on the cross-section

Longitudinal profile of a stream or 
river channel

Network features

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

HydroJunctionHasMonitoringPoint

Origin feature class Destination feature class

Simple
One To Many
None

MonitoringPoint
HydroJunction

HydroJunction
HydroID
JunctionID

MonitoringPointName

Simple feature class
MonitoringPoint

Data typeField name

OBJECTID OID

Shape Geometry

HydroID Integer

HydroCode String

FType String

Name String

JunctionID Integer

See hydrography features

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

HydroJunctionHasWaterbody

Origin feature class Destination feature class

Simple
One To Many
None

Waterbody
HydroJunction

HydroJunction
HydroID
JunctionID

WaterbodyName

Simple feature class
Waterbody

Data typeField name

OBJECTID OID

Shape Geometry

HydroID Integer

HydroCode String

FType String

Name String

AreaSqKm Double

JunctionID Integer

Shape_Length Double

Shape_Area Double

See hydrography features

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

HydroJunctionHasWatershed

Origin feature class Destination feature class

Simple
One To Many
None

Watershed
HydroJunction

HydroJunction
HydroID
JunctionID

WatershedName

See drainage features

Simple feature class
Watershed

Data typeField name

OBJECTID OID

Shape Geometry

HydroID Integer

HydroCode String

DrainID Integer

AreaSqKm Double

JunctionID Integer

NextDownID Integer

Shape_Length Double

Double

Simple junction feature class
HydroJunction Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

AncillaryRole Small Integer Yes 0 0 2 Defines whether a junction is a sink, a source, or neither of these.

Enabled Small Integer Yes 1 EnabledDomain 0 0 2

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifier of the feature

NextDownID Integer Yes 0 HydroID of the next downstream HydroJunction

LengthDown Double Yes 0 0 Length  to the nearest downstream sink (usually the basin outlet)

DrainArea Double Yes 0 0 The total upstream area draining to this HydroJunction

FType String Yes  30 Descriptor of feature type

HydroJunctions are a set of points 
located at the ends of flow segments 
and at other strategic locations on 
the flow network.

Coded value domain
EnabledDomain

Description
Field type

Split policy
Merge policy

Small Integer
Default Value
Default Value

DescriptionCode

0 False

1 True

Coded value domain
HydroEdgeType

Description
Field type

Split policy
Merge policy

Integer
Default Value
Default Value

DescriptionCode

1 Flowline

2 Shoreline

Coded value domain
HydroFlowDirections

Description
Field type

Split policy
Merge policy

Integer
Default Value
Default Value

DescriptionCode

0 Uninitialized

1 WithDigitized

2 AgainstDigitized

3 Indeterminate

Complex edge feature class
HydroEdge Contains Z values

Contains M values
Geometry Polyline

Yes
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

Enabled Small Integer Yes 1 EnabledDomain 0 0 2

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifier of the feature

ReachCode String Yes 30 An identifer for a river or stream segment

Name String Yes 100 Geographic name

LengthKm Double Yes 0 0 Length of the edge in kilometers

LengthDown Double Yes 0 0 Length to nearest downstream sink (usually the basin outlet)

FlowDir Integer Yes 1 HydroFlowDirections 0 Defines the direction of flow on the edge

FType String Yes  30 Descriptor of feature type

EdgeType Integer Yes 1 HydroEdgeType 0 Defines the edge as being either a flowline or a shoreline

Shape_Length Double Yes 0 0

Default
value

List of defined default values and domains for subtypes in this class

DomainField name
Subtype

Code
Subtype

Description

Default subtype

Subtype field

Subtypes of HydroEdge

EdgeType

1

1 Flowline

Enabled 1 EnabledDomain

FlowDir 1 HydroFlowDirections

EdgeType 1 HydroEdgeType

2 Shoreline

Enabled 1 EnabledDomain

FlowDir 1 HydroFlowDirections

EdgeType 2 HydroEdgeType

Hydro edges are the network of lines 
describing map hydrography. There 
are two types: flowlines, which trace 
water movement and shorelines, 
which form the interface between 
land and water.

Simple junction feature class
HydroNetwork_Junctions Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

SHAPE Geometry Yes

Enabled Small Integer Yes 1 EnabledDomain 0 0 2

Generic junctions created during the 
building of a geometric network at 
the ends of all the edges, except 
where a HydroJunction exists there.

Simple feature class
SchematicLink Contains Z values

Contains M values
Geometry Polyline

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 30 Permanent public identifier of the feature

FromNodeID Integer Yes 0 HydroID of the schematic node at the from end of the link

ToNodeID Integer Yes 0 HydroID of the schematic node at the to end of the link

Shape_Length Double Yes 0 0

A straight line connecting two 
Schematic Nodes in a schematic 
network 

Table
HydroPointEvent

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

ReachCode String Yes 30 An identifer for a river or stream segment

Measure Double Yes 0 0 Measure value for the point event 

An attribute or set of attributes 
associated with a location on a line 
segment through  a measure value

Table
HydroLineEvent

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

ReachCode String Yes 30 An identifer for a river or stream segment

FMeasure Double Yes 0 0 Measure value at the start of the line event

TMeasure Double Yes 0 0 Measure value at the end of the line event

Offset Double Yes 0 0 Distance from the center of the line to display event

An attribute or set of attributes 
associated with a line segment 
through measure values

A representative point for a hydro 
feature connected into a schematic 
network

Simple feature class
SchematicNode Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FeatureID Integer Yes 0 HydroID of the associated hydro feature 

Shape_Area

Hydrography features

A structure where a road or railroad 
crosses a river or stream

Simple feature class
Bridge Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

An embankment or structure which 
ponds water to create a reservoir

Simple feature class
Dam Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

An areal hydrography feature not 
represented by a Waterbody, such as 
a swamp or inundation area

Simple feature class
HydroArea Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 255 Permanent public identifier of the feature

FType String Yes 255 Descriptor of feature type

Name String Yes 100 Geographic name

Shape_Length Double Yes 0 0

Shape_Area Double Yes 0 0

A line hydrography feature not 
represented by a HydroEdge, such as 
an administrative boundary

Simple feature class
HydroLine Contains Z values

Contains M values
Geometry Polyline

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 255 Permanent public identifier of the feature

FType String Yes 255 Descriptor of feature type

Name String Yes 100 Geographic name

Shape_Length Double Yes 0 0

A point feature on a map, such as a 
gauge, well, or spring

Simple feature class
HydroPoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

A water structure not represented as 
a bridge or dam, such as a wier or a 
waterfall

Simple feature class
Structure Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

A user-selected point location, such 
as where a river crosses an aquifer 
boundary

Simple feature class
UserPoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

A location where water is discharged 
to a river, stream or waterbody

Simple feature class
WaterDischarge Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

A location where water is withdrawn 
from a river, stream or waterbody.

Simple feature class
WaterWithdrawal Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

Waterbodies are all the significant 
ponds, lakes, and bays in the water 
system.

Simple feature class
Waterbody Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 255 Permanent public identifier of the featuret

FType String Yes 255 Descriptor of feature type

Name String Yes 100 Geographic name

AreaSqKm Double Yes 0 0 Area in square kilometers

JunctionID Integer Yes 0 HydroID of the HydroJunction at waterbody outlet

Shape_Length Double Yes 0 0

Shape_Area Double Yes 0 0

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

HydroJunctionHasWaterbody

Origin feature class Destination feature class

Simple
One To Many
None

Waterbody
HydroJunction

HydroJunction
HydroID
JunctionID

WaterbodyName

Simple junction feature class
HydroJunction

Data typeField name

OBJECTID OID

Shape Geometry

AncillaryRole Small Integer

Enabled Small Integer

HydroID Integer

HydroCode String

NextDownID Integer

LengthDown Double

DrainArea Double

FType String

See network features

A location where water flow or 
properties are measured, such as a 
stream gauge, rainfall gauge or 
water qualty monitoring site

Simple feature class
MonitoringPoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes  30 Permanent public identifier of the feature

FType String Yes  30 Descriptor of feature type

Name String Yes 100 Geographic name

JunctionID Integer Yes 0 HydroID of the related HydroJunction

Relationship class

Name   HydroJunction
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

HydroJunctionHasMonitoringPoint

Origin feature class Destination feature class

Simple
One To Many
None

MonitoringPoint
HydroJunction

HydroID
JunctionID

MonitoringPointName

Table
TimeSeries

Data typeField name

OBJECTID OID

FeatureID Integer

TSTypeID Integer

TSDateTime Date

TSValue Double

See time series objects

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

MonitoringPointHasTimeSeries

Origin feature class Destination feature class

Simple
One To Many
None

TimeSeries
MonitoringPoint

MonitoringPoint
HydroID
FeatureID

TimeSeriesName

Simple junction feature class
HydroJunction

Data typeField name

OBJECTID OID

Shape Geometry

AncillaryRole Small Integer

Enabled Small Integer

HydroID Integer

HydroCode String

NextDownID Integer

LengthDown Double

DrainArea Double

FType String

See network features

Simple feature class
HydroResponseUnit Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Shape Geometry Yes

HydroID Integer Yes 0 Unique feature identifier in the geodatabase

HydroCode String Yes 255 Permanent public identifer of the feature

AreaSqKm Double Yes 0 0 Area in square kilometers

Shape_Length Double Yes 0 0

Shape_Area Double Yes 0 0

An area of the landscape possessing 
uniform properties for conversion of 
rainfall into runoff.

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Hydrographic points
Gage stations on a stream network and features such as dams 
Usually mapped by government mapping and resource agencies
Junctions, network flags, and points on a stream network
Points can be related to junctions on the network
A typical map scale is 1: 24 000, locational accuracy is about 10 meters
Typically drawn with colored circle markers by type

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Drainage areas
Drainage areas are used to estimate water flow into rivers
Derived from digital elevation models
Polygon with points at drainage outlets 
Each drainage area covers a stream section
A typical map scale is 1: 24 000, locational accuracy is about 10 meters
Shaded polygons can depict sub-basins 

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Hydrography
The hydrographic layer in topographic maps
Mapped by government mapping agency
Point, line, polygon and annotation for water features
Streams feed rivers, rivers flow into lakes or oceans
A typical map scale is 1:24 000, locational accuracy is about 10 meters
National cartographic standards are applied to water features

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Channels
Hydraulic analysis
Derived from surface model or land surveying
Cross sections and longitudinal profiles along a river channel
Cross sections are perpendicular to flowlines
A typical map scale is 1:2 400 with location accuracy about 1 meter
Channels, flowlines, and cross-sections shown with graphs

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Surface terrain
Deriving streams and drainage areas, also cartographic background
Digital elevation models
TIN surface model or raster with elevations
If raster, each cell has an elevation. If TIN, each face joins to form surface
A typical map scale is 1:2 400 with location accuracy about 1 meter
Elevation is usually shown with graduated colors

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Hydro response
Overlayed with rainfall grid to estimate flood or drought conditions
Derived from combining layers such as soil, vegetation, and land use
Polygon
Polygons tesselate an area
A typical map scale is 1:24 000, locational accuracy is about 10 meters
Polygons can be shaded in proportion to rainfall response values

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Digital orthophotography
Map background
Aerial photogrammetry and satellite collection
Raster 
Pixels tesselate the area imaged
Pixel resolution typically is 1 to 2.5 meters or better
Tone, contrast, and balance of gray scale or color presentation

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Streams
Cartography and stream analysis
Usually mapped by government mapping and resource agencies
Edges and nodes for the stream network, polygons for lakes
Each edge has a flow direction and flows into another edge or sink
A typical map scale is 1: 24 000, locational accuracy is about 10 meters
Streams are drawn with blue lines with varying weights and patterns

Geodatabase

Feature dataset
Channel

Complex edge feature class
HydroEdge

Simple junction feature class
HydroJunction

Relationship class
HydroJunctionHasMonitoringPoint

Relationship class
HydroJunctionHasWaterbody

Geometric network
HydroNetwork

Simple junction feature class
HydroNetwork_Junctions

Relationship class
CrossSectionHasPoint

Table
CrossSectionPoint

Feature dataset
Channel

Line feature class
CrossSection

Line feature class
ProfileLine

Feature dataset
Drainage

Polygon feature class
Basin

Polygon feature class
Catchment

Line feature class
DrainageLine

Point feature class
DrainagePoint

Line feature class
Watershed

Feature dataset
Drainage

Point feature class
Bridge

Point feature class
Dam

Polygon feature class
HydroArea

Line feature class
HydroLine

Point feature class
HydroPoint

Point feature class
WaterDischarge

Point feature class
WaterWithdrawal

Polygon feature class
HydroResponseUnit

Point feature class
MonitoringPoint

Point feature class
Structure

Point feature class
UserPoint

Polygon feature class
Waterbody

Complex edge feature class
SchematicLink

Simple junction feature class
SchematicNode

Relationship class
HydroJunctionHasWatershed

Table
HydroLineEvent

Table
HydroPointEvent

Table
TimeSeries

Relationship class
TSTypeHasTimeSeries

Table
TSTypeInfo

The Catalog view

A 
digital elevation 

model is a grid or raster of 
square cells whose cell value is the 

land surface elevation in the center of 
cell. A digital elevation model describes the 

shape of the land surface terrain, which can be 
analyzed to define drainage area boundaries.

Scales of representation of drainage systems

At the highest level are Basins, which may be subdivided into Watersheds 
or Catchments. Digital Elevation Models may be used to define drainage 
area boundaries for Catchments, Watersheds, and Basins.

Digita
l 

elevatio
n m

odel

Catchments

Watersheds

Basins

Watersheds are a 
tessellation or subdivision of a basin into 

drainage areas selected for a particular 
hydrologic purpose.  Watersheds may drain to 

points on a river network, to river segments, or to 
waterbodies.

Catchments are a 
tessellation or subdivision of a basin 

into elementary drainage areas defined by 
a consistent set of physical rules.

Basins are a set of administratively 
chosen drainage areas that partition a 

region for purposes of water resources 
management. Basins are normally named after the 

principal rivers and streams of the region. Basins serve as 
data packaging units for Arc Hydro datasets.

The thematic layers

Geometric network
HydroNetwork

Subtypes are Shoreline, Flowline

Polygon feature class
Basin

Polygon feature class
Catchment

Line feature class
DrainageLine

Point feature class

DrainagePoint

Polygon feature class
Watershed

Point feature class
Bridge

Point feature class
Dam

Polygon feature class
HydroArea

Line feature class
HydroLine

Point feature class
HydroPoint

Polygon feature class
HydroResponseUnit

Point feature class
MonitoringPoint

Point feature class
Structure

Point feature class
UserPoint

Polygon feature class
Waterbody

Point feature class
WaterDischarge

Point feature class
WaterWithdrawal

Feature dataset
Drainage

Feature dataset
Hydrography

Complex edge feature class
HydroEdge

Simple junction feature class
HydroJunction

Simple junction feature class
HydroNetwork_Junctions

Line feature class
SchematicLink

Point feature class
SchematicNode

Feature dataset
Network

Relationship class

One to many

HydroJunctionHasMonitoringPoint

Relationship class

One to many

HydroJunctionHasWatershed

Relationship class

One to many

HydroJunctionHasWaterbody

Line feature class
CrossSection

Line feature class
ProfileLine

Feature dataset
Channel

Table
HydroLineEvent

Table
HydroPointEvent

Table
CrossSectionPoint

The
geodatabase

structure

Relationship class

One to many

CrossSectionHasPoint

Table
TSType

Table
TimeSeries

Relationship class

One to many

TSTypeHasTimeSeries

Relationship class

One to many

MonitoringPointHasTimeSeries

Relationship class
MonitoringPointHasTimeSeries

Time series

Coded value domain
Boolean

Description
Field type

Split policy
Merge policy

Integer
Default Value
Default Value

DescriptionCode

1 True

0 False

Coded value domain
TSDataType

Description
Field type

Split policy
Merge policy

Integer
Default Value
Default Value

DescriptionCode

1 Instaneous

2 Cumulative

3 Incremental

4 Average

5 Maximum

6 Minimum

Coded value domain
TSIntervalType

Description
Field type

Split policy
Merge policy

Integer
Default Value
Default Value

DescriptionCode

1 1Minute

2 2Minute

3 3Minute

4 4Minute

5 5Minute

6 10Minute

7 15Minute

8 20Minute

9 30Minute

10 1Hour

11 2Hour

12 3Hour

13 4Hour

14 6Hour

15 8Hour

16 12Hour

17 1Day

18 1Week

19 1Month

20 1Year

99 Other

Coded value domain
TSOrigins

Description
Field type

Split policy
Merge policy

Integer
Default Value
Default Value

DescriptionCode

1 Recorded

2 Generated

Flow

Time

Relationship class

Name
Primary key
Foreign key

Type
Cardinality

Notification

Forward label
Backward label

No relationship rules defined.

TSTypeHasTimeSeries

Origin table Destination table

Simple
One To Many
None

TimeSeries
TSTypeInfo

TSTypeInfo
TSTypeID
TSTypeID

TimeSeriesName

Table
TimeSeries

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

FeatureID Integer Yes 0 HydroID of the feature described by the time series

Integer Yes 0 Identifier for the type of time series

TSDateTime Date Yes 0 0 8 Date and time of the time series value

TSValue Double Yes 0 0 Time series value

TimeSeries is a single large table 
storing time varying attributes of the 
features.

TSTypeID

Table
TSType

Data typeField name
Prec-
ision Scale LengthDomain

Default
value

Allow
nulls

OBJECTID OID

Integer Yes 0 Identifier for the type of time series

Variable String Yes 30 The variable described by the time series, like streamflow

Units String Yes 30 Units of measurement

IsRegular Integer Yes AHBoolean 0 Whether data regularly or irregularly measured by time

TSInterval Integer Yes TSIntervalType 0 Time interval represented by each measurement

DataType Integer Yes TSDataType 0 Type of time series data e.g. instantaneous, cumulative

Origin Integer Yes TSOrigins 0 Origin of the time series dat

TsType is an index of the types of 
time series data stored in the time 
series table.

TSTypeID

Geometric network
HydroNetwork


