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A Python script to produce datasets to support GlobalSoilMap mapping of soil properties

Some tools have been built to fulfill the requirements of the GlobalSoilMap specifications for products to support the display and distribution of the Tiered soil properties. These tools can still be improved in particular to overcome some limitations in the management of the unique identifier that is attributed to each point/cell.

Introduction

To support the delivery of derived soil properties, the specifications of the GlobalSoilMap.net project (Science Committee 2013) suggest two types of spatial entities. Tier 1 is defined as point data describing soils down to 2 m depth at each location in a similar way to what a pedon would. Tier 2 is defined as volume data shaped as square cells down to the same 2 m depth in a similar way to what soil mapping units would. Both points and cells are regularly spaced by 3 arc seconds (~100 m). Points in the Tier 1 product correspond to the cell centers in the Tier 2 product. Soil properties are stored as attributes of these entity types. Each point/cell is given a unique identifier (ID) on a common global scheme to allow attachment of soil descriptions.

Ref: Science Committee of the GloBalSoilMap.net project, 2013. Specifications Tiered GlobalSoilMap products, Release 2.3, 05/2/2013. http://www.globalsoilmap.net

Tiling and numbering scheme

The goal is to build point and raster products at nested levels of resolution one of which is 3 arc seconds that follow the 1x1 degree SRTM tiling schema while avoiding tiles overlap and with coincident cell centers and boundaries.

Each point/cell is given a unique identifier using a hierarchical numbering system by appending characters to an ID to refine its precision (shown for levels 1 and 2).

To each level corresponds a resolution both in geographic and projected units.

Products Tools

GSM_id: for a given longitude/latitude and level, returns ID and residual.

GSM_id_reverse: for a given ID returns longitude/latitude and level.

GSM_id_tile: for a given 1 degree tile and level writes a text file containing IDs and their longitude/latitude.
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Produces the data for a whole study area -not just a tile -, in projected coordinates -in addition to geographic coordinates -, and in an ESRI File Geodatabase® as well as in text files.

Points and cells produced for France at level 7 in geographic coordinates.

Notice that the points do not necessarily correspond to 1 degree tile limits illustrated by the graticule.

A close view on the nested set of points at levels 7, 8 and 9 and the corresponding numbering scheme for the Global Soil Map unique IDs. As a consequence one should be aware not to project the raster. Rather, one should use the point feature class product. Thus the following flowchart for usage of the products is proposed: Use GenerateGSM.py to produce a point feature class , the corresponding raster in geographic coordinates and a projected version of the point product . Perform analysis and modeling with needed covariates. These must be available in a common spatial reference (projected coordinate system). Transfer results to the projected points, but if the analysis involves the points (e.g. points carry some information from say a soil monitoring network) then transfer the covariates as well. Other analysis tasks may be run. Any of the point attributes, whether initial covariate values or analysis results, may be transferred to either one or both of the unprojected geographic coordinates point and raster products for visualization and/or data distribution.
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Products usage needs caution

Due to distortion, projecting a raster introduces some artifacts because raster cells have to remain square whichever projection system is used.

The main effect that is of concern to our purpose is on GSM IDs.

Projecting the raster loss of uniqueness of the GSM IDs.

Rasterizing the projected points loss of GSM ID and loss of sense of the GSM ID.

  NB: If a covariate carries nominal or ordinal values, it must be transferred by simple point-in-cell spatial join. If it carries quantitative values it may rather be transferred by interpolation techniques.