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Overview of the dataset
The main purpose of preparing the gridded land surface dataset at Climate Research Division of Environment Canada is to provide high resolution gridded, self-consistent surface data (such as soil texture, land cover and topographic data) in useable forms and formats to regional climate, hydrology, and ecosystem models. In particular, our goal was to prepare soil texture (volume percentage of sand and clay ) data for the three CLASS (Canadian Land Surface Scheme) standard soil layers (with thickness of 10, 25 and 375 cm), depth-to-bedrock data, and land cover data which complies with the land surface classification scheme of CLASS, at each grid point of a 1-km resolution domain including the whole North America, part of Russia and Greenland. These data can then be aggregated to provide input data for the CRCM III (Canadian Regional Climate Model III, which includes CLASS), or any model that requires such data input, over a wide range of spatial resolutions over the region. Contacts for acquiring the datasets are given below.

Data Sources and Processing:

(A) Soil data:

Source data:
            Canada: CANSIS (Canadian Soil Information System) SLC (Soil Landscape of Canada) soil data v.2.1 (Ref. 1)

            US: gridded USGS soil data processed by CONUS-SOIL (Ref 2)

Data Processing:
1)  Main Software used: PCI, IDL, misc. C and FORTRAN codes

2)  Import source soil data in ARC/INFO format into PCI and map soil information on irregular polygons to a 1 km resolution grid net in polar-stereographic projection. The dominant soil type was used in mapping areas which possess multiple soil type. The CONUS soil data is already gridded and only needed to be remapped onto the P-S grid.

3)  Translate descriptive soil types profiles at each grid point to soil texture (sand and clay %) data by using the soil type-texture triangle.

4) Map SLC soil texture values in the soil profile (for Canadian points) or the 11 soil texture layers in the CONUS-SOIL dataset (for US points) at each grid to standard CLASS soil layers.

5) Using CCRS-2 vegetation data as the standard, correct for land-sea mask, water and ice points 

6) Fill in isolated and organized (e.g. over Russia and Alaska) data void points by using (semi-qualitatively) correlation between soil texture, vegetation and topography, along with the CCRS vegetation and GTOPO-30 elevation data in the vicinity of the region as the standard.

7) Smooth discontinuities across political boundaries by using visual pattern matching and texture correlation across the boundary points.

8) Aggregation onto lower resolution grids as needed.

9) A different set of soil data was prepared by using all soil components in the SLC polygons, rather than using just the dominant component to represent the whole polygon. The different soil components are assigned randomly to the grids embedded within each polygon (but preserving the areal coverage ratio of each component within the polygon, as well as the vertical soil profile properties).  

Flags for non-mineral soil surface material in soil texture files

1.  Ice


101

2.  Water

120

3.  Rocks

103-107, 110

4.  Organic soil 
102

(B) Land cover data:
Source data:
            Canada: CCRS-2 

            US: USGS

Data Processing:

1)  Re-projection of datasets in a common polar-stereographic grid.

2)  Re-bin land cover types in the different datasets into a common classification scheme. First, the USGS 27 categories were (subjectively) converted to the CCRS 31 categories.

3)  Once all the land cover data had been converted to the CCRS-31, these were transformed into the 22 categories used by CLASS as described in Ref 3.

4)   A further transformation into 5 broad categories was also required to suit the current software implementation of CLASS.  These final classes are: tall conifers, broadleaf trees, crops, grass/swamp/tundra, and urban.

5)   If needed, these data were aggregated onto lower spatial resolution grids used by the model by counting the number of cases in each category within each destination cell.  The final result is a map of occurrence, in percent, of each of the 5 categories.

6)   See Appendix for the descriptions of different land surface classification schemes.

7)   Continuity problems exist at political borders between US and Canada due to differences in the classification schemes. See Note at the end. The lack of continuity of the border is a problem that must be taken into account in subsequent analysis.

P-S Grid Specification:
Resolution: 1 km

Number of “x” grids: 7517

Number of “y” grids: 6526

True at :60 deg N

 CD-Content:
****Note****

All data files are FORTRAN format floating point binary files

All data files are compressed with Gzip

****Note****

Readme.doc : This file

readData.f : Sample Fortran code for reading the dataset

LONG.dat.gz : Longitude of each grid point starting from the NW corner and scanning E then southward

LAT.dat.gz : Latitude of each grid point

NA_TEXTR_clay1.dat.gz : Clay % for first CLASS layer (dominant soil type)

NA_TEXTR_clay2.dat.gz : Clay % for second CLASS layer (dominant soil type)

NA_TEXTR_clay3.dat.gz : Clay % for third CLASS layer (dominant soil type)

NA_TEXTR_sand1.dat.gz : Sand % for first CLASS layer (dominant soil type)

NA_TEXTR_sand2.dat.gz : Sand % for second CLASS layer (dominant soil type)

NA_TEXTR_sand3.dat.gz : Sand % for third CLASS layer (dominant soil type)

NA_TEXTR_depth.dat.gz : Depth-to-bed rock (in cm) (dominant soil type)

NA_RANDOM_clay1.dat.gz : Clay % for first CLASS layer (randomly distributed soil types)

NA_RANDOM_clay2.dat.gz : Clay % for second CLASS layer (randomly distributed soil types)

NA_RANDOM_clay3.dat.gz : Clay % for third CLASS layer (randomly distributed soil types)

NA_RANDOM_sand1.dat.gz : Sand % for first CLASS layer(randomly distributed soil types)

NA_RANDOM_sand2.dat.gz : Sand % for second CLASS layer (randomly distributed soil types)

NA_RANDOM_sand3.dat.gz : Sand % for third CLASS layer (randomly distributed soil types)

NA_RANDOM_depth.dat.gz : Depth-to-bed rock (in cm) (randomly distributed soil types)

NA_COVER_CCRS2_1km.dat.gz : land cover in CCRS2 classifications

NA_COVER_CLASS22_1km.dat.gz : land cover in CLASS 22 classifications

NA_COVER_CLASS5_1km.dat.gz : land cover in CLASS 5 classifications

*.pcx: Pictures of the different fields in PCX format
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Contacts:

Land cover and DEM data: Normand Bussieres, CCRP, MSC, 4905 Dufferin Street, Downsview, On, M3H5T4              Email: Normand.Bussieres@ec.gc.ca

Soil data: Kit K. Szeto, CCRM, CRD, Environment Canada, 4905 Dufferin Street, Downsview, On, M3H5T4 Email: Kit.Szeto@ec.gc.ca
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Appendix:
CLASS5/CLASS22/CCRS-2 Land Cover System Legend

	CLASS5
	CLASS22
	CCRS-2

	1 Tall conifers
	1 Evergreen needleleaf
	1 Evergreen needleleaf high density forest

	
	
	2 Evergreen needleleaf medium density southern forest

	
	
	3 Evergreen needleleaf medium density northern forest

	
	
	4 Evergreen needleleaf low density southern forest

	
	
	5 Evergreen needleleaf low density northern forest

	
	3 Deciduous needleleaf
	

	2 Broadleaf tree
	2 Evergreen broadleaf
	

	
	4 Deciduous broadleaf
	6 Deciduous broadleaf forest

	
	
	9 Mixed intermediate heterogeneous forest

	
	
	10 Mixed broadleaf forest

	
	
	27 Woodland-cropland

	
	5 Tropical broadleaf
	

	
	6 Drought deciduous tree
	

	
	7 Evergreen broadleaf shrub
	7 Mixed needleleaf forest

	
	
	8 Mixed intermediate uniform forest

	
	
	14 Wetland/Shrubland high density

	
	8 Deciduous shrub
	13 Open land transition treed shrubland

	
	
	23 Cropland high biomass

	
	9 Thorn shrub
	

	3 Crops
	12 Arable
	25 Cropland, low biomass

	
	
	28 Cropland-other

	
	13 Rice
	

	
	14 Sugar
	

	
	15 Maize
	24 cropland, medium biomass

	
	
	26 Cropland-woodland

	
	16 Cotton
	

	
	17 Irrigated crop
	

	4 Grass/swamp/tundra
	10 Short grass and forbs
	11 BURNS low green vegetation cover

	
	
	12 BURNS green vegetation cover

	
	
	16 Grassland

	
	11 Long grass
	

	
	19 Tundra
	17 Barren, lichen and others

	
	
	18 Barren, Shrub lichen dominated

	
	
	19 Treeless, heather and herbs

	
	
	20 Treeless, low vegetation cover

	
	
	21 Treeless, very low vegetation cover

	
	20 Swamp
	15 Wetland/Shrubland medium density

	5 Urban/Ice
	18 Urban
	29 Urban and built-up

	
	21 Bare soil
	22 Treeless bare soil and rock

	
	22 Glacier ice
	31 Snow/Ice


******** Note ********

CCRS-2 30 is water.

USGS 4 (Mixed Dryland/Irrigated Cropland and Pasture) does not exist over the whole domain.

USGS 10 (Chaparral) does not exist in Canada. Set to be CCRS-2 16.

USGS 16 (Deciduous Coniferous Forest) does not exist in Canada. Set to be CCRS-2 1.

USGS 18 is water.

USGS 19 (Herbaceous Wetland) does not exist in Canada. Set to be CCRS-2 15.

USGS 20 (Forested Wetland) does not exist in Canada. Set to be CCRS-2 14.

Reclassification of USGS to CCRS-2 is based on a correlation matrix that is generated from the overlapping of CCRS-2 and USGS data over Canada. The correlation matrix describes the percent occurrence of each USGS category to the CCRS-2 categories.
