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1.0 - Identification_Information 
1.1 - Citation 
8.0 - Citation_Information 
8.1 - Originator: Wilfred Wollheim, UNH-Water Systems Analysis Group
8.2 - Publication_Date: Unpublished material
8.4 - Title: WAT-RGIS-120m-FlowDirection
8.5 - Edition: 1st
8.6 - Geospatial_Data_Presentation_Form: Arc ascii (raster digital data)
8.8 - Publication_Information 
8.8.1 - Publication_Place: Durham, NH
8.8.2 - Publisher: PIE-LTER, Water Systems Analysis Group, University of New Hampshire
1.2 - Description 

1.2.1 - Abstract: This datalayer is a gridded flow direction (i.e. river network) of the watersheds draining to Plum Island Sound.  The resolution is 120 m x 120 m.  This layer gives the direction of each cell to the next downstream grid cell.  The gridded river network is used to explore scientific questions regarding the role of different land uses in defining nutrient loading, and the role of river systems in controlling exports to the coastal zone.   MACROBUTTON  AcceptAllChangesInDoc 
1.2.2 - Purpose:  Provide the flow direction of materials from source areas on land to downstream aquatic systems for general mapping and display, nutrient loading and routing analysis, and aquatic ecosystem modeling. 

1.3 - Time_Period_of_Content 
9.0 - Time_Period_Information 
9.1 - Single_Date/Time 
9.1.1 - Calendar_Date:  NA
1.3.1 - Currentness_Reference: NA
1.4 - Status 

1.4.1 - Progress: Complete
1.4.2 - Maintenance_and_Update_Frequency: As needed
1.5 - Spatial_Domain 
1.5.1 - Bounding_Coordinates 
1.5.1.1 - West_Bounding_Coordinate: 220000 Meters MACROBUTTON  AcceptAllChangesInDoc  
1.5.1.2 - East_Bounding_Coordinate: 276040 Meters
1.5.1.4 - North_Bounding_Coordinate: 960040 Meters
1.5.1.3 - South_Bounding_Coordinate: 913000 Meters
1.6 - Keywords 
1.6.1 - Theme 
1.6.1.1 - Theme_Keyword_Thesaurus: None
1.6.1.2 - Theme_Keyword: Digital
1.6.1.2 - Theme_Keyword: River
1.6.1.2 - Theme_Keyword: Network
1.6.2 - Place 

1.6.2.1 - Place_Keyword_Thesaurus: None
1.6.2.2 - Place_Keyword:  United States
1.6.2.2 - Place_Keyword:  New England
1.6.2.2 - Place_Keyword:  Massachusetts
1.6.2.2 - Place_Keyword:  Ipswich River Watershed

1.6.2.2 - Place_Keyword:  Parker River Watershed

1.6.3 - Stratum 
1.6.3.1 - Stratum_Keyword_Thesaurus: None
1.6.3.2 - Stratum_Keyword: Earth surface
1.6.4 - Temporal 
1.6.4.1 - Temporal_Keyword_Thesaurus: None
1.6.4.2 - Temporal_Keyword: None

1.7 - Access_Constraints: None
1.8 - Use_Constraints: Acceptance and utilization of PIE-LTER data requires that: - the principal investigator be sent a notice stating reasons for acquiring any data and a description of the publication intentions. – the principal investigator of the data set be sent a copy of the report or manuscript prior to submission and be adequately cited in any resultant publication.

1.9 - Point_of_Contact 
10.0 - Contact_Information 
10.2 - Contact_Organization_Primary 
10.2.1 - Contact_Organization: Water Systems Analysis Group, University of New Hampshire
10.2.2 - Contact_Person: Wilfred Wollheim
10.3 - Contact_Position: Research Scientist
10.4 - Contact_Address 
10.4.1 - Address_Type: mailing and physical address
10.4.2 - Address: 211 Morse Hall
10.4.3 - City: Durham
10.4.4 - State_or_Province: New Hampshire
10.4.5 - Postal_Code: 03824
10.4.6 - Country: US
10.5 - Contact_Voice_Telephone: +1 603-862-0812
10.6 - Contact_Facsimile_Telephone: 
10.7 - Contact_Electronic_Mail_Address: wil.wollheim@unh.edu
10.8 – Contact Instructions: Electronic mail contact preferable

1.10 - Data_Set_Credit: The National Science Foundation funded this project via: Plum Island Ecosystems Long Term Ecological Research (NSF-LTER OCE-9726921)
1.11 - Native_Data_Set Environment: University of New Hamphsire River GIS tools; ESRI ArcGIS 9 ArcMap Version 9.1
2.0 - Data_Quality_Information 
2.1 - Attribute_Accuracy .

2.1.1 - Attribute_Accuracy_Report: Attributes are appropriate for this use.

2.1.2 – Quantitative_Attribute_Accuracy_Assessment: None Conducted

2.2 - Logical_Consistency_Report: USGS blue lines were burned into the elevation data to ensure that the digital river network corresponds with the best available vector coverage of the river network.
2.3 - Completeness_Report: This data set is complete in that it gives the flow direction of all grid cells within the basins draining to Plum Island Sound.
2.5 – Lineage 
2.5.1 - Source_Information 

2.5.1.1 - Source_Citation
8.0 - Citation_Information 
8.1 - Originator: MassGIS
8.2 - Publication_Date: Not Known
8.4 - Title: Digital Elevation Model and Digital Line Graphs
8.6 - Geospatial_Data_Presentation_Form: Digital raster and vector

8.8 - Publication_Information 
8.8.1 - Publication_Place: Boston, MA
8.8.2 - Publisher: MassGIS 

8.10 - Online_Linkage: http:// www.mass.gov/mgis
2.5.1.2 - Source_Scale_Denominator: various
2.5.1.3 - Type_of_Source_Media: online
2.5.1.4 - Source_Time_Period_of_Content 
9.0 - Time_Period_Information

9.2 – Multiple Date/Time

9.1 - Single_Date/Time 
9.1.1 - Calendar_Date:  MACROBUTTON  AcceptAllChangesInDoc 
9.1 - Single_Date/Time 
9.1.1 - Calendar_Date:
9.1 - Single_Date/Time 
9.1.1 - Calendar_Date:

2.5.1.4.1 - Source_Currentness_Reference:
2.5.1.5 – Source_Citation_Abbreviation:

2.5.1.6 - Source_Contribution:
2.5.2 - Process_Step
2.5.2.1 - Process_Description: Thirty meter DEMS were used to create the 120m resolution river network.  An existing thirty meter DEM was obtained from Clark University for the Ipswich R. watershed.  A thirty meter DEM for the Parker R. watershed was created in Arc/Info from 1:5000 elevation contours obtained from MASSGIS.  In each case pits were filled using arc grid commands.  Grids were aggregated to 120m grid cell resolution.  Flow directions were determined for the 120m resolution DEM’S using a “burning in” technique that ensures that flowdirections follow known surface channels.  The arc aml program AGREE (D.R. Maidment, University of Texas) was used with the 1:25000 Hydrography layer obtained from MASSGIS.  Settings in AGREE include:  Buffer Distance (map units) = 240, gradual drop = -20, steep drop = -20.  The flow directions for both watersheds were merged in arc grid.  The combined flow direction grid was exported as ascii and imported into the UNH River GIS (RGIS) software.  In RGIS, the flow directions were manually edited to conform with the standard basin boundaries as defined in the Major Drainage Basins data layer obtained from MASSGIS.  RGIS commands were used to define river network attributes for each grid cell (Stream Order, SubbasinArea (= Contributing Area), SubbasinLength, BasinCells (Number of Contributing Cells), Travel (number of cells to basin mouth), DistanceToOcean. Some of these attributes are saved as an independent grid layer in this database.

2.5.2.3 - Process_Date: 2001-2003  MACROBUTTON  AcceptAllChangesInDoc 
2.5.2.6 - Process_Contact

10.0 - Contact_Information 
10.2 - Contact_Organization_Primary 
10.2.1 - Contact_Organization: Water Systems Analysis Group, University of New Hampshire
10.2.2 - Contact_Person: Wilfred Wollheim
10.3 - Contact_Position: Research Scientist
10.4 - Contact_Address 
10.4.1 - Address_Type: mailing and physical address
10.4.2 - Address: 211 Morse Hall
10.4.3 - City: Durham
10.4.4 - State_or_Province: New Hampshire
10.4.5 - Postal_Code: 03824
10.4.6 - Country: USA
10.5 - Contact_Voice_Telephone: +1 603 862 0812
10.7 - Contact_Facsimile_Telephone: 
10.8 - Contact_Electronic_Mail_Address: wil.wollheim@unh.edu

10.10 – Contact Instructions: Electronic mail contact preferable

3.0 - Spatial_Data_Organization_Information 
3.1 - Indirect_Spatial_Reference: None  MACROBUTTON  AcceptAllChangesInDoc 
3.2 - Direct_Spatial_Reference_Method: Raster  MACROBUTTON  AcceptAllChangesInDoc 
3.4 - Raster_Object_Information 
3.4.1 - Raster_Object_Type: grid cell

3.4.2 - Row_Count: 392
3.4.3 - Column_Count: 467

4.0 – Spatial Reference_Information 
4.1 - Horizontal_Coordinate_System_Definition 
4.1.2.2 - Grid_Coordinate_System 
4.1.2.2.1 - Grid_Coordinate_System_Name: State Plane Coordinate System 1983

4.1.2.2.4 - State_Plane_Coordinate_System 
4.1.2.2.4.1 - SPCS_Zone_Identifier: Massachusetts, Mainland

4.1.2.1.9 - Lambert_Conformal_Conic 
4.1.2.1.23.1 - Standard_Parallel: 41.716667
4.1.2.1.23.1 - Standard_Parallel: 42.683333
4.1.2.1.23.2 - Longitude_of_Central_Meridian: -71.500000   
4.1.2.1.23.3 - Latitude_of_Projection_Origin: 41.000000  
4.1.2.1.23.4 - False_Easting: 200000.000000    
4.1.2.1.23.5 - False_Northing: 750000.000000    
4.1.2.4 - Planar_Coordinate_Information 
4.1.2.4.1 - Planar_Coordinate_Encoding_Method: coordinate pair  MACROBUTTON  AcceptAllChangesInDoc 
4.1.2.4.2 - Coordinate_Representation 
4.1.2.4.2.1 - Abscissa_Resolution: 120  MACROBUTTON  AcceptAllChangesInDoc 
4.1.2.4.2.2 - Ordinate_Resolution: 120 MACROBUTTON  AcceptAllChangesInDoc 
4.1.2.4.4 - Planar_Distance_Units: Meters  MACROBUTTON  AcceptAllChangesInDoc 
4.1.4 - Geodetic_Model 
4.1.4.1 - Horizontal_Datum_Name: North American Datum of 1983
4.1.4.2 - Ellipsoid_Name: GRS 80

4.1.4.3 - Semi-major_Axis: 6378137.0000000
4.1.4.4 - Denominator_of_Flattening_Ratio: 298.26
5.0 - Entity and Attribute Information
5.1 - Detailed Description

5.1.2 - Attribute 

5.1.2.1 - Attribute Label : Flow direction 

5.1.2.2 - Attribute Definition: Flow direction 

5.1.2.3 - Attribute Definition Source: data creator

5.1.2.4 - Attribute Domain Values

5.1.2.4.1 - Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 1

5.1.2.4.1.2 - Enumerated Domain Value Definition: East

5.1.2.4.1.3 -  Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.1.2.4.1 - Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 2

5.1.2.4.1.2 - Enumerated Domain Value Definition: Southeast

5.1.2.4.1.3 - Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.1.2.4.1 ​- Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 4

5.1.2.4.1.2 - Enumerated Domain Value Definition: South

5.1.2.4.1.3 - Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.1.2.4.1 - Enumerated Domain

5.1.2.4.1.1 - Enumerated Domain Value: 8 

5.1.2.4.1.2 - Enumerated Domain Value Definition: Southwest

5.1.2.4.1.3 - Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.1.2.4.1 - Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 16

5.1.2.4.1.2 - Enumerated Domain Value Definition: West

5.1.2.4.1.3 - Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.1.2.4.1 - Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 32

5.1.2.4.1.2 - Enumerated Domain Value Definition: Northwest

5.1.2.4.1.3 - Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.1.2.4.1 - Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 64

5.1.2.4.1.2 - Enumerated Domain Value Definition: North 

5.1.2.4.1.3 - Enumerated Domain Value Definition Source - UNH-Water Systems Analysis Group

5.1.2.4.1 - Enumerated Domain 

5.1.2.4.1.1 - Enumerated Domain Value: 128

5.1.2.4.1.2 - Enumerated Domain Value Definition: Northeast

5.1.2.4.1.3 - Enumerated Domain Value Definition Source: UNH-Water Systems Analysis Group

5.2 - Overview Description

5.2.1 - Entity and Attribute Overview: Pixels are assigned a value, which corresponds to direction of flow from that location. 

6.0 - Distribution_Informationn 
6.1 - Distributor 

10.0 - Contact_Information 
10.2 - Contact_Organization_Primary 
10.2.1 - Contact_Organization: PIE LTER, The Ecosystems Center, Marine Biological Laboratory
10.2.2 - Contact_Person: PIE LTER Information Manager
10.3 - Contact_Position: Information Manager
10.4 - Contact_Address 
10.4.1 - Address_Type: mailing and physical address
10.4.2 - Address: 7 MBL Street
10.4.3 - City: Woods Hole
10.4.4 - State_or_Province: MA
10.4.5 - Postal_Code: 02543

10.4.6 - Country: USA
10.5 - Contact_Voice_Telephone: +1 508 289 7485
10.7 - Contact_Facsimile_Telephone: +1 508 457 1548
10.8 - Contact_Electronic_Mail_Address: pie_im@mbl.edu
6.2 Resource_Description: Downloadable Data
6.3 - Distribution_Liability: none
6.4.3 – Fees: no fee
7.0 - Metadata_Reference_Information 
7.1 - Metadata_Date: 2005-2006
7.2 - Metadata_Review_Date: 200702 MACROBUTTON  AcceptAllChangesInDoc 
7.3 - Metadata_Future_Review_Date: As needed.
7.4 - Metadata_Contact 
10.2 - Contact_Organization_Primary 
10.2.1 - Contact_Organization: Water Systems Analysis Group, University of New Hampshire
10.2.2 - Contact_Person: Wilfred Wollheim
10.3 - Contact_Position: Research Scientist
10.4 - Contact_Address 
10.4.1 - Address_Type: mailing and physical address
10.4.2 - Address: 211 Morse Hall
10.4.3 - City: Durham
10.4.4 - State_or_Province: New Hampshire
10.4.5 - Postal_Code: 03824
10.4.6 - Country: USA
10.5 - Contact_Voice_Telephone: +1 603 862 0812
10.7 - Contact_Facsimile_Telephone: 
10.8 - Contact_Electronic_Mail_Address: wil.wollheim@unh.edu

10.10 – Contact Instructions: Electronic mail contact preferable

7.5 - Metadata_Standard_Name: FGDC Content Standard for Digital Geospatial Metadata 

7.6 - Metadata_Standard_Version:  FGDC-STD-001-1998 

