DRAIN DIGITAL DATA

This document is to provide
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regarding some of the conventions used in the

Drain Data Sets
created by 

GEOMATICS BRANCH

LAND INFORMATION DIVISION

In response to Water Resource Branch requirements for Digital

“Designations of Drains” Maps.
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THE DRAINAGE SYSTEM

The Drain Data Sets provide a digital version of Manitoba’s drainage system in the agricultural portion of the province as documented by the Water Resources Branch’s designations of drains maps.  The drainage system is, for the most part, an inter-connected network of channels  utilized to convey surface water from the landscape to Manitoba’s major lakes.  Some drains are natural waterways, some are man made.  Large natural waterways, in their original location, typically comprise the trunk or receiving downstream drains.  Most drains in hilly or high relief areas are also in their natural location.  Where there is less relief, however, and particularly in areas intensively developed for agriculture, most drains are man-made and many have been relocated to road allowances.  Some drains convey their water to wetlands or small lakes, which are in turn connected to the system by channel.  

Notable exclusions from this documented drainage system include “on-farm” drains constructed by landowners to convey water from fields, and road ditches that are not graded to convey water (these were borrow pits during road construction).

DRAIN ORDER

Drains are coded with a drain order number as an indicator of their potential flow capability. (See Figure 1)  The ordering system used here is based on a modified Strahler ordering system.  In the Strahler system all fingertip tributaries are first order drains, then proceeding downstream, a second order drain is formed when two first order drains join, a third order drain is formed when two second order drains join and so on.  Two modifications to the Strahler system are used as follows.  A second order drain is formed when one or more first order drains have a contributing drainage area greater than one square mile.  A finger-tip tributary begins as a second order drain if it has a contributing drainage area greater than one square mile.  Drain orders in Manitoba range from 1 to   8.  

Figure 1
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Note: Any Drain Order inconsistency encountered should be referred to Water Resources Branch.
DRAIN SEGMENTS

The drainage system on each designations of drains map is divided into segments. Drain segments receive no incoming drains and remain the same order of drain over their entire length.  Each segment is assigned a separate identification number beginning in the most upstream location on each map with one and proceeding downstream on the drainage system including, and beginning at the upstream end of, each incoming tributary. 

(See Figure 2)
Figure 2          
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Note: Several short individual lines, described by changes in the feature coding, typically make up each segment.
DRAIN ATTRIBUTES

Each individual “DRAIN LINE” has a unique drain number; an example would be DRAIN0000024 this allows various attributes to be attached to it. The attributes provided by the Geomatics Branch are as follows; the Basin code and name, Watershed number, Designations of Drains map number, the previously described segment number, the Drain Order number and if applicable the Geographical Name or it’s unique five letter code. 

(See Figure 3)

Figure 3

       UNIQUE DRAIN NUMBER (INDEX) 

       |      LAKE MANITOBA BASIN

       |      |

       |      |  WATERSHED NO. 3

       |      |  |   DESIGNATION OF DRAINS map NO. 38

       |      |  |   |  

       |      |  |   | SEGMENT NO.

       |      |  |   |   | 

       |      |  |   |   | DRAIN ORDER NO.

       |      |  |   |   | |

       |      |  |   |   | |  GEOGRAPHICAL NAME/TOPONYMIC CODE

       |      |  |   |   | |  |

       |      |  |   |   | |  |

DRAIN0000001 LM 03 038 040 1 PINE CREEK/GAVLS

DRAIN0000002 LM 03 038 041 2 PINE CREEK/GAVLS

DRAIN0000003 LM 03 038 042 1 BELL DRAIN/GAACA

DRAIN0000004 LM 03 038 043 2 BELL DRAIN/GAACA

DRAIN0000005 LM 03 038 044 3 BELL DRAIN/GAACA

DRAIN0000006 LM 03 038 045 1

DRAIN0000007 LM 03 038 045 1

DRAIN0000008 LM 03 038 045 1

DRAIN0000009 LM 03 038 046 2          

Note: In several cases the geographical name is not official and pending investigation. For up to date information on a specific name, please contact Gerald Holm of the Manitoba Geographic Names Program at 945-1798.
Description of Drain Map Graphics Files

The Drain Maps are distributed in two graphics file formats: AUTOCAD DXF and ESRI SHAPE. The file formats are described below in order for the reader to understand the graphics data that is distributed.

Some feature names start with the name of the Designations of Drains Map followed by an underscore, e.g. "DES98_", an example of this feature is DES98_BOUNDARY.

Topographic Features
Topographic Features are created according to the graphics feature types:

· Lines

· Names

· Symbols

and according to the main layer that they are on:

· Road_or_Railway

· Hydrography

· Textual_Annotation

All of the feature names have the name of the layer (as shown on the previous list), followed by another underscore, then by the graphics feature type (as shown on the previous list). An example of this would be the symbols on the Hydrography layer, they would have a feature name of: Hydrography_symbols. There are two exceptions to this system of naming features:

· all of the symbols on the Road_or_Railway layer are culverts over 5 metres in size and therefore are named RoadorRailwayCulvertsGT5m
· all of the lines on the Road_or_Railway layer are bridges and therefore are named Road_or_Railway_Bridges
Other Features

Three features do not follow the naming convention for topographic features, they are:

· Indexed_Drain_lines - these are the actual drain lines. These have both topographical and drain attributes which are described below,

· Area - this is a polygon that encompasses the entire drain map. It has only two attributes:

▪
AREA - which is the area of the drain map in hectares,

▪
NAME - the Designations of Drains map name,

· BOUNDARY - this line encloses the drain map. This has regular topographic attributes as described below.

These features, like the topographical features, are named with the Designations of Drains map name and an underscore character preceding their names.

Feature Attributes

All features have common attributes that have been created during the creation of the base map data by the staff of the LID, and Drain Features have additional attributes describing drain characteristics, these attributes were created by the Water Resources Branch.

The common base map attributes are:

SOURCE_ID - the name of the process that created the data or the digital mapping document that the data was copied from,

INDEX_KEY - a key for the data object,

FEAT_CODE  - A feature classification code denoting the type of topographical feature, codes adhere to the Canadian Council on Geomatics classification scheme,

FEAT_NAME - A description of the type of the topographical feature, the description is associated with the feature classification code
The Drain attributes were described in Figure 3 on a previous page. These attributes are attached to each drain feature, they are:

BASIN_CODE - a code to identify the Basin 

BASIN_NAME - Basin name
WATSHEDNUM - Watershed number

DRAINMAPNO - Designations of Drains Map number

SEGMENTNUM - segment number

ORDER_NUM - drain order number

TOPONYMYID - Toponymic unique five letter code

PLACE_NAME - Geographical Name

In addition to these attributes, the common base map attribute INDEX_KEY is replaced with the DRAIN_KEY attribute for these features.

Drain Map SHAPE Files

The SHAPE file data sets contain a filename.AEP file which is the ArcExplorer project file for the data set, where filename is the name of the Drain data set. There is a SHAPE file set (.SHP, .SHX, .DBF files) for each feature in the map, these SHAPE files have the filename followed by an underscore followed by the feature name as described above. The attributes are contained in the .DBF files similar to attributes in other SHAPE files. 

Although the Textual_Annotation_names shape file is a line type of shape, to show this as a name set the classification option to Standard Labels, use the TEXTSTRING text field, and only the Splined text annotation option. The AEP file has these options already set so you shouldn't need to change them.

Drain Map DXF Files

The textual attribute data is put into the AUTOCAD DXF file as Object Data. AUTOCAD users can use it by using the Map > Object Data menu and selecting the various functions found under this.

Note:

For further details on data specifications please also refer to the metadata file.

