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1 Introduction

1.1 What is theNational Soils Database

The National Soils Database (NSD) isracial part of our soil data legacy dew Zealand
Ourlegacyof soil maps and reports and the newormationproducts delivered in-ghap

Online and the LRIS Portaire the most visible manifestations of our nationaldatihset

but the NSD sits in the backgrouradess visible but a crucidgundationunderpinningall

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

New Zealandhat are the reed of almost all we know of theoil chemistry and soil pisical
properties of our soilszrom it we have derived our soil classifications, interpretations of our
soil mags, 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 Zealandandscape. It is the fundamental dataset that underpins oknsuiledge

of New Zealand

The NSDcompriseghe datasetfor the soil at a site, and there anere thariLl500sites in

New Zealand(not counting otherBom New Zealandawaiting data entrythe Pacific Islands
andAntarctica).At each site the soil profile was descrilieain soil exposed in a soil pit
(Figure J following the methodlgy of eitherSoil Survey Metho(Tlaylor & Pohlen 199) or
Soil DescriptiorHandbook(Milne etal. 195). Samples were collected from all or some of
the soil horizons, and analysed either in the Landcare Research Environmental Chemistry
Laboratoryor previouslyby theDSIR Soil Bureau Laboratory. All profiles have at least soil
chemical analyses for a number of soil horizons, and few soils havertipdete set of
moisture retention, mineralogy, XRF analyses, and particldsteeNSD views in Section
3.3). The NSD itself is a set of reaumhly tables of datéFigure 2 that have undergone a
structured check and authgigdion processSection 3.3rovides a convenient view ofede
data hat 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 surveMaw Zealand Datawere recorded on data
cards and files maiained by the DSIR Soil Bureau.

In themid-1980sdata on cards were entered into computer storage aSAX Datatrieve
database. Earlier cards were not entered into Datatrieve because amabtiwals had not

been standardesl Only data with code numbers over SB0O8000 were captured electronically.
The analytical lab data was transferred into the datdlmiiemanually aneélectronically.

The soil description data, however, was transferred using student lalbgoe io data from

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

(http://Iris.scinfo.org.nz/#/layers/global/oceania/new -zealand/)
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file cards This resulted in incompletgata captureand transcriptiorrrors 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

NZ National Soils Database

*FPoint — multiple
attributes (=500}

Analytical Notes

Moisture retention .
stores 2500s5amples {e.0. tanonomy]
Jlags sAnalysesfor 00 of
’_T our 2000 soil series
Honzon data *Fatchy distribution Analytical Method
(e.g. colour) E | (e Ph-H:0)
Sample Index
XRF Analyses
(e.0. sample No.)
T {e.g. lead ppm)
|
Chemistry Mineralogy Particle Size
(e.g.carbon %) {e.g. mica %) (e.g. fine clay %)

Figure 2 Data tables comprising the N§Biagram Peter Newsome)
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Prior to the 1996 the wider database system includestaging reagvrite accessible TEMP
database where all data was held prior to final transfer to the N&ransfer to the NSD
occurredafter checking and formal approval by the chief soil correlator and the chemistry,
physics, mineralogy and-ray Fluorescencéab managersihe wider database systetthat
time included data input and export scripts with-jorenatted data reports.

The initialintentfor the NSD was that would only comprisédull profiles, with complete
descriptions and a full ce analytical dataset qualified for entry to the NSBis policy was
revised when sites witbart profiles and incomplete analytical datare added.

In the earlyl990sthe DatatrieveDatabaséables were migrated toRaradox database

platform. At this sage further errorse(g.rounding errors) were inadvertently introduced due
to the properties of Paradokhe majority of the functions and features of the wider database
system, including the approval system, was not transferred nor recreated.

The platform wasubsequentlypgraded again by transferring tti@asetnto QL Server.
Around this time many problems with the data were identified and rectified, and there has
been ongoing maintenance and refgaiom the mid1980sthere was an overalbstantial

drop in funding for soil sciencencludingfunding for the maintenance and development of
land resource databases and informatataset that were generated by reseasitite the
mid-1990swereno longer incorporated into the NSD but rengal as accessory temporary
datased. This reflected not only poor resourcibgt alsotechnicalproblems identified in the
NSD that needed to be rectified before adding new dafain lack of funding stalled
progress

A turning point was the recognitiaf 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 longerms t a t Bagkbane Furdding The calls on this funding were

large and only a modest swaould beallocated to NSD development.

1.3 Why thisreport now?

A resurgence of demand for quality soil information is driven by the neeettierunderpin

the land management decisions required to achieve the important national outcomes of water
guality, and water quantity, greenhouse gass
and water resources to meet production and sustainability. gdase national outcomes are

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

raise economic performance.

The NSD in its present state cannot provide the needed support and requires development. It
is time toreverse the withdrawal dfinding experienced in the 198and develop a database
that can meehe new national imperatives.
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2 Objectives

Theaims of this project are to:

1. Review the requirements tife National Soils Database by Regional and District
Coungls including Marlborough District Coundil 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 reviepfopriate data modelling
systems, an assessment of the existing
databases, and its platform requirements

3 NSD status

3.1 Current access to the NSD

The primary legaciNSD dataset comprises the yellow cards of fiettlected data and white
cards of laboratorglerived data. This is held at Landcare Research in Palmerston North. The
cards are currently being scanned with a tbfrthemcompleted. This primary dataset is not
generally available in its physical form bbetdata 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. Examgplare shown belo{Section 3.3 for the
Wairau silt loam site SB10084.

2. This same data is accessible via the Landcare Research network froQitBeiSer
database to query and download datasets for data analysis.

3. The Paradox version of the NSD was providach CD and distribetd under licence
to many users.

4. NSD data is publicallavailable on the following wedite. It provides asubset of the
more commonly used soil attributes

http://soils.landcareresearch.co.nz/contents/SoilData_NSD_About.aspx?cureet@iag
IData_NSD&menultem=SoilData

It is expected that this portal will be terminated when a delvery system is
implemented.
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3.2 The National Soils Archive (NSA) collection

TheNSA is a physical collection cfamples ohationally significant soils datinigom the

1930s. It is housed in Palmerston North in a puroiesegned storage shed, with-diy 2-
mm-sieved soils retained in glass jars. The NSA catalogue is retained by the Lab Manager,
Environmental Chemistry Lalhandcare ResearcRalmerston North

Other physical soil archives associated with dathset 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 archivedasople for research

purposes. The option to centralise all archived soils into the PalmerstorN&#tkhould

also be considered.

The connection between the database and sample archive can enable powerful analyses. For
example in recent research by PegRoudier and Carolyn Hedley about 2000 samples were
nontdestructively sampled arstanned to obtainearinfraredspectra NIR) to derive a

NIR spectral libraryThis will become an additional resource for the NEDe proposed
apdication is tobuild amodel to predict soil carbon in the fielising a portable NIR scanner.

3.3 Core dataset description

The important data are contained in a series of tables within the $t$&en shots of the
NSD Viewer are shown onéhfollowingpages. These are available for each NSD site
through the Landcare Research network.
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Sites

Site dataincludetopography and drainage, parent materials, climate, land management
attributes, vegetation cover etn the view of this data belovhe soil sie example i®f
Wairau silt loam(Lab n0.SB10084.

Description of Profile No 1234 for Project No  1733P " | = | e

Soil Name WAIRAU SILT LOAM (Elite) Lab No SB10084

Site details I Horizon descriptions | Chemistry | Patticle size distribution | XRF Major Element | Mineralogy | Solid/void Relationship | %2 BUG |

Map Reference P28 2584700,5972030 Map Series NZMS 260 Author g[e Date 14/09/1987

Classification Recent soil, very weakly leached,
US Taxonomy MOLLIC USTIFLUVENT COARSE-LOAMY, MIXED, MESIC
NZSC Typic Fluvial Recent Soil
Survey Wairau Plains: Blenheim-Renwick Sector WPBR
Locality END OF WRATT'S RD, ON CNR OF RD TO HOUSE [LYALL McLAUCHLAN'S)

Region Marlborough

Topdress Annual super (200), recently limed (100).

Annual rain 750 mm Mean Temp - Annual Elevation 15m
Landform  valley in flat country Landform Genesis Fluvial
Microrelief Slope Aspect Length
Rock Dutcrops Tionsal loss <

Drainage ‘Well

N

Slope Movement
Land Use Long term grass

‘egetation Type Dryland grass

Vegetation Ryegrass, Clover (Improved pasture)

Parent Materials sand, and silt from Wairau River

Notes
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Horizons

Data in this view includesoil profile descriptions, horizon depth and designation,
colour/mottling, texture, structure, consistence, &tcimportant limitation in the current

NSD outputis that stone content is not described for each horizon (this data does exist but is
not currently accessible)yhe page below extends to another sheet describing horizons C6
103 125cm, and 2C 125126¢cm.

Description of Profile No 1234 for Project No  1733P H | & | Rl |

Soil Name WAIRAU SILT LOAM (Elite) Labh No SB10084

Site details Horizon descriptions IChemis!tyI Particle size disllibulionl XRF Major Element Minelalogy] Solid/Yoid F\‘elationshipl =3 BUGI

Designation Depth Description
Ap 0-23 very dark greyish brown (10YR 3/2) silt loam; slightly sticky; moderately firm soil strength; stiff penetration resistance; 2
weakly developed medium blocky breaking to weakly developed fine nut structure; many very fine live roots; moist;
indistinct smooth boundary.
AB 23-33 very dark greyish brown (10YR 3/2) silt loam; slightly sticky; moderately weak soil strength; firm penetration resistance;
weakly developed medium blocky breaking to weakly developed fine nut structure; many very fine live roots; moist;
indistinct wavy boundary.
BC 33-45 dark greyish brown to olive brown (2.5Y 4/3) very fine sandy loam; non sticky; very weak soil strength; firm penetration
resistance; weakly developed fine blocky breaking to weakly developed very fine nut structure; common very fine live K.
roots; moist; distinct smooth boundary. =
a 45-62 dark greyish brown to olive brown (2.5Y 4/3) loamy very fine sand; non sticky; very weak soil strength; soft penetration
resistance; single grain structure; common very fine live roots; moist; indistinct smooth boundary.
2 62-78 dark greyish brown to olive brown (2.5Y 4/3) fine sandy loam; non sticky; very weak soil strength; soft penetration
resistance; single grain structure; few very fine live roots; moist; distinct smooth boundary.
aG 78-87 olive (5Y 4/4) fine sand; non sticky; loose soil strength; soft penetration resistance; single grain structure; few very fine
live roots; moist; distinct smooth boundary.
4 87-96 dark greyish brown to olive brown (2.5Y 4/3) very fine sandy loam; non sticky; very weak soil strength; soft penetration
resistance; single grain structure; few very fine live roots; moist; distinct smooth boundary.
s 96 - 103 olive (5Y 4/3) fine sand; non sticky; loose soil strength; soft penetration resistance; single grain structure; few very fine
live roots; moist; distinct smooth boundary.
v

Landcare Research Page7



National Soil Database utility: a review ane@gess for development
Chemistry

This view is $ed principally forsoil 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 ddg, and K; Al, Fe, and Si fractions, etc
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