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Concept: The urgent need for soil morphological data and centrally archived site ob-
servations for digital soil mapping initiatives in Alaska requires a comprehensive database of 
legacy soil morphological and laboratory data that would include information from entities 
external to USDA-NRCS. In Alaska, this information is housed with multiple academic, gov-
ernmental, and private entities as well as in the peer-reviewed and grey literature. We envi-
sion compiling the �rst version of the “Alaska Soil Pro�les Database” which will dramatically 
expand the scope of available soil information for digital soil mapping initiatives in Alaska, 
particularly in regions that are poorly represented by the USDA-NRCS NASIS database. One 
of the key components of this database as envisioned will be the integration of both 1-di-
mensional and 2-dimensional representations of soil pro�les in the database (see section at 
right), which would provide archival capabilities without information loss from the original 
data source. The site-level information contained in this database must be easily accessible 
and all data types must be able to be analyzed and queried using standard tools.

Integration of 1-D and 2-D Representations of Soil Pro�les: Cryo-
turbated, permafrost-a�ected soils (Turbels) account for the majority of Gelisols in Alaska (Figure 1), and sev-
eral legacy datasets include 2-dimensional representations of these soils. Typically, these 2-dimensional repre-
sentations have been collapsed to 1-dimensional representations for analysis or inclusion in larger databases, 
resulting in information loss. We are interested in developing new tools to integrate these into standard data-
base structures. Digitizing and rasterizing along with the construction of raster attribute tables for each pro-
�le allows integration of these data types with existing databases and commonly utilized analysis tools (AQP, 
Beaudette et al., 2013). The conceptual framework for dealing with these 2-dimensional representations must 
include the ability to deal with multiple sampled components within individual horizons, which is common in 
data derived from cryoturbated soils which have been sampled following the generation of a 2-dimensional 
pro�le drawing in the �eld. These tools will be increasingly important in mining and utilizing data for future 
digital soil mapping initiatives, and perhaps most importantly will allow for the harmonization of disparate 
data sources and data formats without information loss.

Acknowledgements: This work is supported by UMN-MAES fund-
ing to N.A. Jelinski, USDA-NRCS Agreement #68-7482-15-531 to N.A. Jelinski. The 
following people have contributed many initial thoughts ideas, and general 
supoport to the conception of this work: D. Beaudette, C.-L. Ping, J. Jastrow, R. Mat-
amala, J. Lene, C. Cole, J. Foss, N. Parry, M. Clark, D. Mulligan, T. Riebe, D. Swanson, E. 
Geisler, S. Natali, P. Madison, G. Michaelson, M. Ferderbar, D. Williams, D. Miller, A. 
Wells. Special thanks to D. Beaudette and all of his amazing creations!

Database Structure, Quality Ratings, and Potential 
Data Sources: We envision implementing this database in PostgreSQL with the Post-
GIS spatial database extender. The database itself could consist of four main tables (site, 
pedon, horizon, and horizon component tables, Figure 4) linked to raster objects (2-D repre-
sentations of soil pro�les (Figure 2, Figure 3). Quality rankings would be assigned to ingested 
data based on a set of criteria allowing simpli�ed querying and �ltering. Potential data sources 
containing morphological information in Alaska from sources external to USDA-NRCS are of 
potentially large extent (Figures, 5a and 5b), and could potentially �ll many critical gaps.  
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Figure 1. The distribution of cryoturbated, perma-
frost-a�ected soils (Turbels) in Alaska (STATSGO). Tur-
bels are of large extent, accounting for over 80% of 
the land area of Alaskan Gelisols. 

Figure 2. Example work-
�ow for transforming a 
legacy 2-dimensional 
representation of a Turbel 
(Image and drawing  
courtesy of Dr. C.-L. Ping) 
into a digital object. (a) 
Photo of the original soil 
pro�le in the �eld, (b) a 
recti�ed representation 
of the soil was hand 
drawn in the �eld, and 
samples taken in associa-
tion with delineations on 
the hand drawing. The 
archived hand drawing 
was subsequently (c) dig-
itized, and assigned an 
arbitrary coordinate 
system corresponding to 
the dimensions of the 
original soil pro�le.  
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Figure 3. Example work�ow for quantitatively summarizing (a) a 2-dimensional soil pro�le 
representation with (b) mutliple 1-dimensional soil pro�le representations in order to (c) 
utilize quantitative tools to analyze the depth distributions of multiple soil constituents.  
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Figure 5. Example distributions of soil morphological data available in (a) NASIS, and (b) from external datasets from multiple agencies and institutions. There is a major opportunity to �ll gaps in 
NASIS with site-, pro�le-, and horizon-level information from these datasets. Each external dataset is unique, of varying quality, and containing di�ering information density. 
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Figure 4. Simpli�ed data-
base concept, including 
relationships between site, 
pedon, horizon, and hori-
zon component tables with 
raster objects and their as-
sociated attribute tables.
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