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Figure 1. The Horizons (ManawatWWhanganui) region, showing the regional extent and existing
NZLRI map region names and numbers used in this regional LUC correlation.

Figure 2. New Zealand Land Resource Inventory survey regions (showing ‘legend' numbers and
Regbn name).

Figure 3. Horizons Region LUC suites and subsuites

Figure 4. Changes in LUC Class 2 to LUC Classd
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Table 2. LUC Class 3 soils, limitations, and LUC correlation
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Table 4. Typical LUC Class 2 soils following the LUC correlation

Table 5:LUC suites, sutsuites and LUC units for tHdRC region(to accompany the Nov 2009
GIS shapefile)
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Appendix 1: Tables showing new Horizons LUC classification numbers, existing original NZLRI

LUC numbers, existing and new LUC suite and subsuite numbers, and NZLRI regional legend
numbers.






Summary

Project and Client

This projectLUC GIS mapping Horizons(802HZLC71), for the Horizons Regional Council

built on previous workCorrelation of Land Use Capability (LUC) un{@l7-HZLC63) that was

carried out between October 2008 and late December 2008 (Harmsworth & Page 2009). The
previous project correlated almost 300 New Zealand Land Resource Inventory (NZLRI) Land Use
Capability (LUC) units from 6 different NZLRI regionsrfthe Horizons Regional Council area and
tabulated them into 1 comprehensive Horizons regional classification document with tables. This
new 2009 LUC GIS database/mapping project has used the LUC and resource data from the
previous report to produce a regal GIS shapefile for the Horizons regional council administrative
area.

Objective

The primary objective was to produce a regional LUC GIS database (shapefile) for the Horizons
regional council area, single LUC numbering, and to provide accompanyinghdatation

including a summary report and key maps.

Methods

Methods were largely offieceand computebasedfocussed on data entry and then generating and
checking all correlated LUC units aNZLRI inventory data, for 6 NZLRI region$aranaki

Manawatu(10), Wellington (09), Southern HawéseeBayWa i r ar apa (08) , Northe
(07), and Bay of Plenty (04and Waikato (02)All data from the previous regional LUC correlation

report were first entered into a excel spreadsheet, and then convestadat® shapefile where

they were checked, validated, corrected, and specific changes were made. The project defined, re
organised and categorised LUC units for the region into LUC suites argliged, given as tables

and identified as a specific LUC seliand LUC subsuite field in the shapefile.

Results

A regional LUC GIS database (shapefile) was produced for the Horizons Regional Council
administrative area. Accompanying documentation includes a report, summary tables, and key
maps. The final productyges a unique single Horizons LUC numbering system, and has defined
and in some cases-oeganised LUC units for the region into LUC suites andsuites, and
generated a set of key maps from the revised @atscompleted singlélRC regional LUC

databas comprisesover 1626 unigue LUC attribute combinations, 36 different fields of data for
each LUC combination, and approximately 288queLUC unitsfrom 6 separate NZLRfegions
These LUC units were grouped into 18C suitesand 30 LUC sutsuites for he Horizons region.
The regional LUC GIS database (shapefile) can be used to generate a large range of data, maps and
statistics for research, policy and planning.

Conclusions

The lack of a comprehensigingleregional Land Use Capability (LUC) correlation across the
HorizonsRegionalCouncil area hahkistorically ben an obstacle for linking, interpreting, and
mapping LUC unitdrom one side of thélorizons regiorio the otherThisnew regional LUC GIS
databas will allow detailed regionalbcal analyses to better inform research, planning and policy.
Based onmproved definition of LUCand inventory data, it will undpin a range of operational
activities for the council and enable improvegdionaland catchrantmapping,physical resource
and LUCassessmengnalyses, and modeling to help achieve agreed outdomidgure
sustainable land management planning and pdlibg.regional LUC GIS database is more
consistent, standardised, and better aligns with claSsification criteria specified in the 20881
edition NZ LUC survey handbodgkynn et al.2009).



1. Introduction

Introduction

The Horizons Regional Council (HRC) regioridsge, and covers 22 219 kor ~8.3% of New

Zeal andbdés | and area ( Fi g.7inlhe northwest, part Stlattod,e s a n
Ruapehu, part Waitomo; in the west, Whanganui; central areas of Rangitikei, Manawatu,

Palmerston North city,ral Horowhenua; in the far north, part Taupo; and in the east, Tararua

District.

There are 6 whole or palew Zealand Land Resource InventdorfdZLRI (NWASCO 197579;

NWASCA 1986)regions recognised within the HRC region (Figure 2), nanelyanaki

Manawatu (10), Wellington (09), Southern HavwikkdBayWa i r ar apa (08) , Northe
(07), and Bay of Plenty (04nd Waikato (02). The NZLRI regional areas were surveyed and

classified using a standard LUC mapping approach (SCRCC 1971) with most NZLRhgiap

carried outbetween 1975 and 1979, and more recent remapping and classification of the Wellington
region between 1987 and 1996°@dition NZLRI, Page 1995Yhe LUC units for each NZLRI

region are unique and sequentially numbered. The respectiveekld@ided legendsr each region
(NWASCO 197579; NWASCA 1986anccompany hard copy maps and the national NZLRI

dat abase. For each wediadreddr dWEL ngs tesf od s idrhialm
suites/suksuites are described in accompanyingdiirik (e.g., (NZLRI region 04) Blaschke 1985;

(NZLRI region 08) Noble 1985; (NZLRI region 10) Fletcher 1987; (NZLRI regions 07, 09) Page
1988,1995). No bulletin exists for the Waikato region (region 02). A general national correlation of

LUC was carrieaut in the 1980s (Page 1985) but is not regarded as of sufficient enough detail for
district/regional interpretation, mapping, and analyses.

For theHRC region a regional LUC unit correlation was therefore necessary to address
inconsistencies, anomaliasd the lack of alignment in the LUC unit data.

This FRSTmediumadviceEnvirolink project,LUC GIS mappingHorizons(802HZLC71), was

carried out between 30 July and 24 Decen®®€P to establish a regional GIS LUC database for

the Horizons Regional Coail area. It builds on the previous wofkorrelation of Land Use

Capability (LUC) unit§617-HZLC63), which was carried out between October 2008 and late
December 2008 (Harmsworth & Page 2009). The previous 2008 LUC project correlated almost 300
NZLRI LUC units from the 6 different NZLRI regioms the HRC area to form a single LUC
classification. The 2009 LUC GIS database/mapping project has checked, validated and corrected
all LUC units and resource data from the previous regional LUC correlationhemes$tablished a
regional LUC GIS database (shapefile), a single Horizons LUC numbering system, defined and in
some cases +erganised LUC suites and ssghites, and generated key maps from the revised data.

It also sought to bring the regional correlatia line with new LUC standards documented in the
updated 2009 LUC handbook (Lyehal.2009).

Objective

The primary objective was to produce a regional LUC GIS database (shapefile) for the HRC area, a
single LUC numbering, and to provide accompanyioguientation including a summary report

and key maps. The LUC and resource data were produced as tables and maps, and all LUC units
categorised and grouped into LUC suites and LUCssuties (Table 5).
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Figure. 1 The Horizons Manawatii Whanganui region showing theegional extent and existing
NZLRI map regiomames antiumbersused in this regional LUC correlation
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Figure. 2 New Zealand Land Resource Inventory survey regions (showing ‘'legend' numbers and
region name)



2. Methods

Methods were largely offieceand computebasedfocussed on data entry and then generating and
checking all correlated LUC units, aNZ LRI inventory data, for the 6 NZLRI regiorBaranaki

Manawatu (10), Wellington (09), Southern Ha\ik8ay Wairarapa 0 8) , Nor t her n Ha\
(07), and Bay of Plenty (04and Waikato (02).

All tabulated data from the previous regional LUC correlation report (Harmsworth & Page 2009)
were first entered into a excel spreadsheet, and then converted into a GIS shhpedilthey were

then checked, validated, and corrected, and specific changes were made. Maps were generated to
help during the checking and validation. The final product gives a single unique Horizons LUC
numbering system, and has defined, added, and ie sases rerganised LUC units into LUC

suites and subuites, and then generated a set of key set of maps from the revised data. The
resulting shapefile can be run Arcinfo and ArcView software.

3. Results

A regional LUC GIS database (shapefile) for the HRC administration area was protheed.
completedHRC regional LUC databassompriseover 1626 unique LUC unit combinations, 36

different fields of attribute data for each LUC combination, anduz8guelL UC unitsfrom 6

separate NZLRiegions A new uniquesingle Horizons LUC numberingystem (HRC numbers)
resuledfrom theregional LUC correlation_,UC units from the GIS shapefile were grouped into 16

LUC suitesand 30 LUC sutsuites for the Horizons rem (section 4, Table 5). The regional single

LUC GIS database can be used to generate a large range of maps for research, policy and planning.
All LUC Class areas have been recalculated (Table 1).

The existing NZLRI extended legend most commonly useth®Horizons region is Fletcher 1987
because it covers a large part (~75%) of the Horizons region. This LUC legend was used as the base
legend for the new regional LUC database and tables. The integrity of the original NZLRI LUC

units has been maintainedthe new GIS shapefile and is identified as a unique NZLRI LUC field

by NZLRI region in the spreadsheet.

Table 1 LUC Class areas for Horizons Regional Council area (Nov 2009: Landcare Research NZ
Ltd)

Land Use Capability Class (LUC) Area (ha) % Area of Horizons region

1 33921.7 1.5

2 116 1135 5.2

3 240 624.6 10.8

4 159 585.3 7.2

5 3898.4 0.2

6 821 638.3 37.0

7 608 569.6 27.2

8 219 391.4 9.9

Towns, rivers, lakes 15 995.8 0.7
TOTAL 2219 738.6 100
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Some of the significant change®de in this new Horizons regional GIS database are:

e Correlation of all LUC units and new LUC Class, LUC subclass and LUC unit areas;

e All correlated NZLRI data incorporated into a GIS shapefile;

¢ Single LUC classification numbering for the Horizons regiothe shapefile;

e Changes to LUC subuites and LUC subuitesi a number of new LUC su$uites and
LUC subsuites are recognised,;

e Change in solils classified as LUC Class 2 in the old Tardvlakiawatu NZLRI legend and
database are now revised, updated, rarclassified to LUC Class 3.

These changes are discussed in more detail in the following sections:

Changes toLUC suites andLUC subsuites

LUC suites and LUC subsuites égroupd LUC wunit
landform/rock/soicombinations and associations (e.g., fluvial plains, terraces, sand country, hill
country, greywacke mountainlands, volcanic). A large number of individual LUC units are

organised and categorised into recog®ilaabl e 0
behaviours, capability, limitations, climate, and productivity may vary greatly within suites and sub
suites, but the LUC units are bound by simila

landform expression and trait, and often mapyoegther in distinct geographic locations (e.g., sand
country, valleys, terraces, downlands, mountainlands).

Because of the expansion of the regional area, from that originally defined as just Taranaki
Manawatu, a number of new land types have limanded, e.g., landforms, rocktypes, and-soil

types and climate. The extended legend in this project has therefore been expanded to include a
number of new LUC suites and sabites not seen in the original Tarandanawatu NZLRI

legend. Improved defindn, characterisation and-oedering of land types/landscape units from the
existing original TaranakManawatu extended legend was requi®oime LUC units from the

original NZLRI extended legends (for the 6 NZLRI regions) have been reordered and graaped
new LUC suites and LUC subsuites to improve definition of land, LUC subclass, physical attributes
and physical limitations.

Using Fletcher 1987 as the base LUC extended legend a number of changes are included in this
2009 Horizons correlation. THell table of LUC suites, LUGubsuiteand NZLRI LUC units is
shown in section 4, Table 5. Below are the LUC suite and subsuite numbers shown in Figure 3.
New LUC suites and LUC suuites added in this correlation project and additional to those
definedin Fletcher 1987 are in bold (i.eew):
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LUC suites, LUCsubsuiteslefined for the Horizons Region in this LUC GIS 2009 project:

1. YELLOW BROWN LOAMS
1la. Waimarino

1b. King Country

1c. Inland Plateaux

1d. Taranaki

2. LAHARS IN TARANAKI

3. COASTAL SAND COUNTRY

3a. Younger dune sandainstable (near coast)jew

3b. Older dune sandsmore consolidated and stable (away frg
coast);new

4. ALLUVIUM

4a. Wet, poorly drained floodplains and low terracssy

4b. Free draining floodplains and low terraces (includes grav
and stony areashew

4c. Stony high terracesgw

4d. Peatnew

5. LOESS

5a. Low rainfall(800' 1150 mm pa)

5b. High rainfall (10001800 mm pa) e.g., near Ruahine
ranges, Apiti

5c.Eastan sout hern
tephra (e.g., Dannevirkedpw
5d. Loess and tephra covered terrace land (1B mm pa,
e.g., Wellington) new

Hawkeds Bay

6. TAUPO AIRFALL TEPHRA
6a. Shallow Taupo airfall tephra
6b. Deep Taupo airfall tephra

7. TAUPO FLOW TEPHRA AND WATER SORTED TEPHR/

8. NORTHEAST UPLANDS
8a. Shallow Taupo and/or Ngauruhoe tephra
8b Deep Taupo and/or Ngauruhoe tephra

9. MUDSTONE
9a Jointed mudstone
9b Banded mudstone

10. SILTSTONE
10a Siltstone
10b Urenui siltstone

11. SANDSTONE

11a Unconsolidated

11b. Moderately consolidated

11c. Moderately consolidated with slump and efiav erosion
11d. Consolidated

11e. Hard consolidated

12. DEEP SEATED EARTHFLOW AND SLUMP EROSION
13. GREYWACKE

13a. Greywacke ranges (includésothills); new

13b. Upland basins and ridges in the Greywacke ranges;
13c. Greywacke hill country (some coastal hill country in the
Wellington region)new

14. VOLCANIC new

15. LIMESTONE new

16. ARGILLITE new
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Changes in the classification of soils frolhUC Class2 to LUC Class 3

As part of this LUC correlation exercise a large area of NZLRI LUC Class 2 flat land on terraces

has been reclassified as LUC Class 3 (Fig. 4). The land is generally flat with soils that have poor to
imperfect drainage, poor physical structure, moderasevere limitations to intensive agricultural

use, and moderate to severe |imitations for a
moderate limitations of poor soil structure, and poor soil drainage characteristics, it does not meet
the criteia for LUC Class 2, but meets those required for LUC Class 3, (Lynn et al. 2009). These

new Horizons LUC Class 3 areas typically occur on intermediate to high teatzmesthe lower

floodplaini low terrace areas, and contain a suite of soils compri€ihgkea, Milson, Tokomaru,
Tokorangi, Crofton and Marton soils.

All these soils occur on intermediate to high terraces above the floodplains in the Manawatu to
Rangitikei districts, and much of this land was mapped around Palmerston North. The youngest
terrace is the Ohakea terrace. The next oldest terrace is the Milson terrace ranging in elevation from
30 to 60 metres with surface deposits of loess (old windblown river silts and clays), typically with
silty clay loam textured soils, and is broadly dided. The oldest and highest terrace is the

Tokomaru terrace ranging from 60 to 90 metres elevation with deeper valleys dissected into it, and
clay-textured loessial soils over sands and cemented gravels. The terraces containing the Halcombe,
Marton, Crofbn, Tokorangi soils are continuations of the medibigh terraces near Palmerston

North, and in the area between the Manawatu and the Rangitikei Rivers. They are very similar to
the terraces that were mapped during the Wellington NZLRI survey (EditiamBiging soils that

were classified as LUC Class 3 (Page 1995). This convention is followed in this correlation.

This reclassification of LUC Class 2 to LUC Class 3 follows national LUC mapping standards and
LUC class, LUC subclass and LUC unit critesat out and defined in the new 2009 LUC
handbook (Lynret al.2009). It also follows the previous soil mapping and documentation by
Cowie (1974), Campbell (1979) and more recently Wilde (2003a, b). The Ohakea, Milson,
Tokomaru, Tokorangi, Crofton and Mart soils were originally classified as Class 3 soils for
Horticultural use by Cowie (1974) and Campbell (1979). Furthermore Wilde (2003a, b) wrote in
two reports commissioned by Palmerston North City Council:
The land on which Milson and Marton soils oc@inot considered by Landcare Research
| and resource scientists as Ohigh cl assdo |
criteria, despite the land earlier being classified as LUC unit lic2 during-asel capability
work in the Manawatu Region.ahduse capability work in the Wellington Region
classifies similar land as LUC Class Ill. There are several good technical reasons to
reclassify land occupied by Milson and Marton soils as Class Ill land.

This reclassification includes all soils of fead rolling land with severe soil limitations for
intensive agriculture and horticulture (Cowie 1974):

Ohakea silt loam

Milson silt loam

Tokomaru silt loam

Marton silt loam

Limitations of poor drainage and compact subsoils with poor physical structueedescribed for
the:

Ohakea silt loam

Tokomaru silt loam

Marton silt loam

Tokorangi series

Crofton series (Cowie 1974; Campbell 1979).
















































