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1 Introduction 

1.1 What is the National Soils Database? 

The National Soils Database (NSD) is a crucial part of our soil data legacy in New Zealand. 

Our legacy of soil maps and reports and the new information products delivered in S-map 

Online and the LRIS Portal
1
 are the most visible manifestations of our national soil dataset 

but the NSD sits in the background, a less visible but a crucial foundation underpinning all 

other datasets. It comprises the profile data collected in soil pits scattered throughout 

New Zealand that are the record of almost all we know of the soil chemistry and soil physical 

properties of our soils. From it we have derived our soil classifications, interpretations of our 

soil maps, land management models, and our understanding of how soil properties vary with 

geology, rainfall, vegetation, topography, and land management across the major gradients of 

the New Zealand landscape. It is the fundamental dataset that underpins our soil knowledge 

of New Zealand. 

The NSD comprises the dataset for the soil at a site, and there are more than 1500 sites in 

New Zealand (not counting others from New Zealand awaiting data entry, the Pacific Islands, 

and Antarctica). At each site the soil profile was described from soil exposed in a soil pit 

(Figure 1) following the methodolgy of either Soil Survey Method (Taylor & Pohlen 1979) or 

Soil Description Handbook (Milne et al. 1995). Samples were collected from all or some of 

the soil horizons, and analysed either in the Landcare Research Environmental Chemistry 

Laboratory or previously by the DSIR Soil Bureau Laboratory. All profiles have at least soil 

chemical analyses for a number of soil horizons, and few soils have the complete set of 

moisture retention, mineralogy, XRF analyses, and particle size (see NSD views in Section 

3.3). The NSD itself is a set of read-only tables of data (Figure 2) that have undergone a 

structured check and authorisisation process. Section 3.3 provides a convenient view of these 

data that is searchable by site. 

1.2 Potted history of the NSD 

Sites representative of soil series or soils with special characteristics were described and 

sampled since the beginnings of soil survey in New Zealand. Data were recorded on data 

cards and files maintained by the DSIR Soil Bureau. 

In the mid-1980s data on cards were entered into computer storage using a VAX Datatrieve 

database. Earlier cards were not entered into Datatrieve because analytical methods had not 

been standardised. Only data with code numbers over SB08000 were captured electronically. 

The analytical lab data was transferred into the database both manually and electronically. 

The soil description data, however, was transferred using student labour to type in data from 

                                                 

1
 (http://smap.landcareresearch.co.nz/home ) 

(http://lris.scinfo.org.nz/#/layers/global/oceania/new -zealand/) 

http://smap.landcareresearch.co.nz/home
http://lris.scinfo.org.nz/#/layers/global/oceania/new-zealand/
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file cards. This resulted in incomplete data capture, and transcription errors were introduced 

that persist to the present day. 

 

 

Figure 1 Sam Carrick describing the morphology of a soil profile exposed in a pit prior to sampling the soil 

horizons, at a site in Southland  

 

 

Figure 2 Data tables comprising the NSD (diagram Peter Newsome). 
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Prior to the 1990s the wider database system included a staging read-write accessible TEMP 

database where all data was held prior to final transfer to the NSD. The transfer to the NSD 

occurred after checking and formal approval by the chief soil correlator and the chemistry, 

physics, mineralogy and X-ray Fluorescence lab managers. The wider database system at that 

time included data input and export scripts with pre-formatted data reports. 

The initial intent for the NSD was that it would only comprise full profiles, with complete 

descriptions and a full core analytical dataset qualified for entry to the NSD. This policy was 

revised when sites with part profiles and incomplete analytical data were added. 

In the early 1990s the Datatrieve Database tables were migrated to a Paradox database 

platform. At this stage further errors (e.g. rounding errors) were inadvertently introduced due 

to the properties of Paradox. The majority of the functions and features of the wider database 

system, including the approval system, was not transferred nor recreated. 

The platform was subsequently upgraded again by transferring the dataset into SQL Server. 

Around this time many problems with the data were identified and rectified, and there has 

been ongoing maintenance and repair. From the mid-1980s there was an overall substantial 

drop in funding for soil science, including funding for the maintenance and development of 

land resource databases and information. Datasets that were generated by research since the 

mid-1990s were no longer incorporated into the NSD but remained as accessory temporary 

datasets. This reflected not only poor resourcing, but also technical problems identified in the 

NSD that needed to be rectified before adding new data. Again lack of funding stalled 

progress. 

A turning point was the recognition of the Land Resource Information System (LRIS) by 

government as one of the nationally significant databases that should be maintained. Some 

funding was reallocated to databases followed this decision, and was further secured by 

giving the funding long-term status as óBackbone Fundingô. The calls on this funding were 

large and only a modest sum could be allocated to NSD development. 

1.3 Why this report now? 

A resurgence of demand for quality soil information is driven by the need to better underpin 

the land management decisions required to achieve the important national outcomes of water 

quality, and water quantity, greenhouse gasses, and the better use of the nationôs soil, land 

and water resources to meet production and sustainability goals. These national outcomes are 

propelled by domestic law, international commitments, the need to secure trade access, and to 

raise economic performance. 

The NSD in its present state cannot provide the needed support and requires development. It 

is time to reverse the withdrawal of funding experienced in the 1980s and develop a database 

that can meet the new national imperatives. 
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2 Objectives 

The aims of this project are to: 

1. Review the requirements of the National Soils Database by Regional and District 

Councils including Marlborough District Council ï the council that has championed 

this report 

2. Review the current status of the NSD 

3. Based on 1 and 2, scope out a programme to update the database that includes a 

global scan for systems and standards, a review of appropriate data modelling 

systems, an assessment of the existing databaseôs ability to integrate with other 

databases, and its platform requirements 

3 NSD status 

3.1 Current access to the NSD 

The primary legacy NSD dataset comprises the yellow cards of field-collected data and white 

cards of laboratory-derived data. This is held at Landcare Research in Palmerston North. The 

cards are currently being scanned with a third of them completed. This primary dataset is not 

generally available in its physical form but the data is accessible by the following routes. 

1. The data on yellow and white cards, originally entered into the Datatrieve database, 

are available through the Landcare Research network as tables that replicate the look 

of the yellow and white cards. Examples are shown below (Section 3.3) for the 

Wairau silt loam site SB10084. 

2. This same data is accessible via the Landcare Research network from the SQL Server 

database to query and download datasets for data analysis. 

3. The Paradox version of the NSD was provided on a CD and distributed under licence 

to many users. 

4. NSD data is publically available on the following website. It provides a subset of the 

more commonly used soil attributes. 

http://soils.landcareresearch.co.nz/contents/SoilData_NSD_About.aspx?currentPage=Soi

lData_NSD&menuItem=SoilData 

It is expected that this portal will be terminated when a new delivery system is 

implemented. 
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3.2 The National Soils Archive (NSA) collection 

The NSA is a physical collection of samples of nationally significant soils dating from the 

1930s. It is housed in Palmerston North in a purpose-designed storage shed, with air-dry 2-

mm-sieved soils retained in glass jars. The NSA catalogue is retained by the Lab Manager, 

Environmental Chemistry Lab, Landcare Research, Palmerston North. 

Other physical soil archives associated with soil datasets also exist nationally. Protocols and 

delegated responsibilities for all archives need to be improved. It is imperative to establish a 

protocol by which subsamples may be taken from an archived soil sample for research 

purposes. The option to centralise all archived soils into the Palmerston North NSA should 

also be considered. 

The connection between the database and sample archive can enable powerful analyses. For 

example in recent research by Pierre Roudier and Carolyn Hedley about 2000 samples were 

non-destructively sampled and scanned to obtain near-infrared spectra (NIR) to derive an 

NIR spectral library. This will become an additional resource for the NSD. One proposed 

application is to build a model to predict soil carbon in the field using a portable NIR scanner. 

3.3 Core dataset description 

The important data are contained in a series of tables within the NSD. Screen shots of the 

NSD Viewer are shown on the following pages. These are available for each NSD site 

through the Landcare Research network. 
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Sites 

Site data include topography and drainage, parent materials, climate, land management 

attributes, vegetation cover etc. In the view of this data below, the soil site example is of 

Wairau silt loam (Lab no. SB10084). 
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Horizons 

Data in this view includes soil profile descriptions, horizon depth and designation, 

colour/mottling, texture, structure, consistence, etc. An important limitation in the current 

NSD output is that stone content is not described for each horizon (this data does exist but is 

not currently accessible). The page below extends to another sheet describing horizons C6 

103ï125 cm, and 2C 125ï126 cm. 
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Chemistry 

This view is used principally for soil characterisation and classification but with some 

fertility measurements. Analyses include: organic matter (C, N); pH, cation exchange 

properties, phosphorus fractions including an available P measurement; P retention, available 

sulphate & reserves of Mg, and K; Al, Fe, and Si fractions, etc. 

 

 

  














































