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This report may only be used for the purpose for which it was prepared and its use is restricted 
to consideration of its entire contents. The conclusions presented are subject to the assumptions 
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1 SUMMARY  

The purpose of the Waipa afforestation feasibility study is to assist with implementation of the 
Waipa Catchment Plan (WCP) and the Waikato Waipa River Restoration Strategy. The study 
evaluates alternative land use options that result in the establishment of semi-permanent 
(woody) vegetation on erosion-prone land. Afforestation that is conducted on a catchment-scale 
is well aligned with the WCPôs targets. It reduces soil erosion and thereby the transfer of 
sediment to water. Forests do not generally require fertilisation and so no additional nutrients 
are introduced. Stock access to waterways is limited.   

To make confident decisions on land use requires sufficient information about the alternatives. 
Plans prepared at a catchment level can provide a starting point for evaluating the management 
alternatives for individual properties. 

Profitable forestry, like profitable farming requires an appropriate infrastructure and processing 
facilities that are not too distant. Consideration of the spatial distribution of a forest resource 
becomes important. This study correspondingly employs a geographic information system (GIS) 
as its primary framework. The analysis involves a series of GIS overlays to identify the area 
across the catchment that would benefit from afforestation. Once the afforestation area is 
identified, the economics of afforestation alternatives are evaluated. The options that have been 
examined include the establishment of radiata pine, redwood, mǕnuka for honey products, or 
natural reversion to indigenous forest. As applicable Indufor has also presented the potential 
contribution of carbon-related revenues. 

This report builds on previous tasks by further developing the óafforestation areaôô which defines 
the area most suited for an integrated forest cover.  This layer identifies approximately 42 000 
ha, corresponding to 13% of the catchment area.   

The afforestation area has been divided into a series of 20 ha grids, or planning units (plunits). 
These provide modelling outputs at near property-level resolution. The plunits are populated 
using results generated from a forest estate model. The model is designed to optimise possible 
afforestation options and product flows given a series of assumptions. 

For the Waipa catchment these assumptions include; physical parameters such as the area 
available, afforestation option, the volume, or products produced. Financial parameters include 
product prices, operational costs, production costs and the discount rate. Indufor has the most 
confidence in the assumptions applied to the pine and redwood scenarios.  The information and 
assumptions used to model mǕnuka regime and subsequent returns rely on available literature 
and market commentary.  Indufor considers that the honey industry is still evolving with only a 
few examples of large-scale enterprises being established ï hence Indufor places less reliance 
on the underlying assumptions used in this study.  

Several scenarios have been produced and linked to the GIS to create spatial layers. These 
layers can be used to illustrate the impact on the afforestation pattern due to price changes for 
timber, honey and carbon. The impact of different discount rates has also been investigated for 
the base scenario ï three rates are compared 3, 5 and 7%.   

A separate analysis calculates the Net Present Value (NPV/ha) by afforestation options for each 
plunit. This enables a comparison of the four scenarios. The area available for afforestation has 
been further refined by the removal of fragmented areas less than 20 ha. This reduces the 
afforestation area to 38 000 ha. 

The resulting afforestation area has been intersected with property boundaries to calculate the 
afforestation area by farm. It is proposed that this overlay could be used to support catchment-
scale afforestation planning efforts.  
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2 INTRODUCTION 

The Waipa Catchment Plan (WCP) has been developed to guide Waikato Regional Council 
(WRC), Iwi and other stakeholders in the implementation of integrated land use management 
across the Waipa catchment.  

Figure 2-1: Waipa Catchment 

 

The Waipa river occupies a catchment of 309 368 ha and ultimately flows into the Waikato river.  

The Agribase1 data identifies around 4 779 individual properties across the catchment. The 
dataset includes enterprise information with about 2 286 properties involved in farming activities. 
These properties cover an area of 244 000 ha with the average property size around 107 ha.  

Current land use is dominated by pastoral farming (approximately 83%). The lower Waipa is 
primarily occupied by dairy farming. In the middle to upper reaches there is more hill country 

                                                   

1 AgriBase ® records are maintained by AsureQuality New Zealand Ltd through routine contact with farmers and through updates of 
property changes from Valuation Service Providers.Latest data dated 8th June 2017. 
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involving sheep and cattle grazing. Smaller tracts of natural forest are located in the south east 
and contribute around 11% of the catchment area. An overview by enterprise type is provided 
in Figure 2-2. 

Figure 2-2: Waipa Catchment  Enterprise Classification  

 

Analysis by NIWA and others suggests that between 64 000 and 74 000 hectares of the 
catchment not occupied by forest cover is contributing disproportionately to sediment and other 
contaminant loads in the Waipa and Waikato Rivers.  

3 PROJECT OBJECTIVES AND DELIVERABLES  

Planting more of the Waipa catchment in commercial forestry may assist in achieving the 
Waikato River Authority (WRA) and WRC objectives while maintaining the economic base of 
both individual land owners and the regional community. The project seeks to meet two broad 
objectives:  

1. Development of a web-accessible series of GIS óoverlaysô identifying the location of the 
optimal areas for integrated forest cover regimes in parts of the upper and western Waipa 
catchment. 

2. Development of template documents for forestry cost and profit sharing, should the 
participation of external investors be warranted. 

These objectives are divided into eight tasks, shown in Table 3-1.  
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These are sequential and this report covers material relevant to task 5 and 6. Task 7 has not 
been progressed at this stage. For the final task the WRC team have prepared a series of sub-
catchment sediment reduction maps. These maps use the afforestation area as an input.  

Table 3-1: Project Tasks and Deliverables  

No. Task Description  
Completion 

Date 

1 Data collation Collation of data and review  30/01/2017 

2 
Identify Waipa Catchment 
Priority Areas 

Generate a catchment-wide afforestation layer. This involves 
processing of existing/recent data coverages including LiDAR 
and aerial photography to improve the terrain characterisation 
(slope and accessibility) and land cover mapping. The output 
identifies those areas considered to provide the highest 
afforestation benefit.  

28/02/2017 

3 
Develop economic model 
inputs and create spatial 
economic model  

Using the refined afforestation layer potential economic returns 
from integrated afforestation options are examined. The 
analysis recognises spatial data and forest estate model inputs. 
The spatial components include measures of plantation 
productivity, transport distances to public roads and processing 
facilities and terrain-related harvesting costs. The economic 
analysis includes the costs of growing and maintaining a forest 
cover and the projected revenues.   

30/04/2017 

4 
Generation of decision 
support layers  

This task divides the catchment into series of planning units to 
provide a structure for the afforestation program. 

30/04/2017 

5 
Afforestation planning 
layers for WRC/WRA and 
MPI 

The layer produced in task 4 is used to prepare a coordination 
plan for afforestation across the catchment. The output is 
provided as spatial layer that ranks areas by their potential. 

31/05/2017 

6 
Technical checklists, farm 
map examples, field 
evaluations  

The study will provide an information pack that assists the WRC 
in outlining the afforestation options available to land owners. 
This would include a checklist, an application form and 
examples of projected cashflows. It is expected that this material 
will be used to assess landowner uptake (across 10 owners) and 
to test if the materials provided are understood. After this 
process, further refinements will be included as necessary.  

30/06/2017 

7 
Revenue sharing and 
sample agreements  

Revenue sharing agreement templates will be produced for the 
plantation forestry option. 

30/06/2017 

8 

Assessment of estimated 
reductions in sediment yield 
from afforestation in priority 
areas  

As assessed through ongoing monitoring by WRC  30/06/2017 

4 DATASETS & METHODS 

Several datasets have been assembled to assist in identifying potential afforestation areas and 
modelling of the afforestation options. These included recent land use and land cover maps 
drawn from the Ministry for the Environment (MfE), the Ministry for Primary Industries (MPI) and 
the Department of Conservation (DOC). These datasets have been evaluated and used to 
exclude existing woody vegetative cover and subsequently updated using 10 m satellite imagery 
to identify recent changes in land cover. 

The afforestation layer refines the analysis by using further spatial data that describe the erosion 
potential, water quality and terrain across the area. Additional datasets that characterise site 
productivity, and that influence costs and revenues have been used as inputs to determine the 
economic feasibility of the afforestation options.  Several GIS layers which are based on the 
modelling results have been generated. The purpose of these layers is to support catchment-
scale afforestation planning efforts. 

http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4416
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4417
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4417
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4418
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4418
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4418
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4419
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4419
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4420
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4420
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4420
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4421
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4421
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4421
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4422
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4422
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4423
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4423
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4423
http://portal.waikatoriver.org.nz/Lists/Project%20Milestones/fd_Task_Display.aspx?ID=4423
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The following process diagram identifies the dataset and links between the various project tasks.   

Figure 4-1: Datasets & Method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Afforestation Layer 

1. Soil Conservation Layer 

2. Water Quality Layer 

3. Terrain Slope  

4. NZLRI  

*      Other ancillary layers 

Land Use and Cover 

1. Existing Land cover and 
use 

2. Satellite and Aerial 
Imagery  

 

Productivity Layers 

1. Radiata pine (300 Index) 

2. Redwood (400 Index) 

3. NZRLI  

4. Aspect and altitude 

Project Extent 

1. Waipa Catchment 

Economic Factors & 
Sensitivity Analysis 

1. Transport distance 

2. Costs 

3. Market prices  

4. Discount rates 

Literature & 
Reports 

1. Technical guides 

2. Science reports  

3. Cost information 

4. Market information 
Spatial Planning Layers  

1. Afforestation scenarios  

2. Decision support layers 

3. Planning layers 

Checklists and Templates 

1. Checklists and Examples  

2. Legal templates 
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5 DEFINING THE AFFORESTATION AREA 

The most workable targets for afforestation include those areas in the upper Waipa catchment 
that are currently predominantly pastoral land. They are located on sloping terrain that is 
susceptible to erosion and nutrient runoff.  

The analysis uses four primary layers to identify this area, as outlined in Table 5-1. They link to 
existing spatial models that identify at-risk areas and have been updated to consider 2016 land 
use and cover.  

Table 5-1: Area Selection Datasets  

No. Dataset Description  
Threshold / 
exclusion  

1 
Soil 
Conservation 
Model 

Spatial models that identify the soil conservation status 
and water quality. These models were prepared under 
Waikato Regional Prioritisation Project (WRPP) and use 
a series of inputs to classify the catchment area. The 
ranking values range from 0 to 1.3 for the Soil 
Conservation layer and 0 to 1.003 for the Water Quality 
layer. 

All area with modelled 
soil conservation 
factor less than 0.015 
were identified. 

2 
Water Quality 
Model 

Used for reference 
only 

3 NZLRI 

The Land Resource Information System comprises the 
physical resource themes of land use capability, 
lithology, and soil. These themes are founded on the 
New Zealand Land Resource Inventory (NZLRI), a single 
spatial (polygon) layer with national coverage, 
supplemented with numerous soil survey layers of local 
coverage. 

NZLRI land use 
capability score > 6e4 

4 
Land use and 
cover (MfE 
LUCAS) 

New Zealand wide land use classification (12 classes) 
prepared and maintained by Ministry for the 
Environment. The layer can be used to produce land use 
maps as of 1990, 2008 or 2012. Land use changes have 
been updated using recent aerial photography  

All forested areas 
excluded exotic and 
natural and 
settlements 

The area selection datasets were incorporated in to a GIS environment and clipped to the Waipa 
catchment boundary. 

The afforestation area was defined principally by evaluating the WRPP Soil Conservation model 
(Figure 5-1). This a spatial model that identifies areas at risk of soil erosion2 as shaded in yellow 
to red. Lower risk areas are shaded blue. The main at-risk areas are located on land with a 
slope greater than 11°. 

Further adjustments were applied after a review of the Water Quality model, which relates 
closely to the Soil Conservation Layer and the NZLRI index. The NZLRI index is a widely 
recognised dataset that provides a common framework for classifying land use potential. The 
index (LUC) ranges from 1 to 8. In this study, any values greater than 6 were targeted as this 
class represents erosion prone steeper land. Subclass suffixes identify additional limitations 
such as steepness, wetness, limited soil fertility, poor texture, and susceptibility to erosion ï in 
this case areas identified with the e4 subclass were selected.  

The analysis of the first three datasets (Soil and Water Quality models and NZLRI) eliminated 
areas located on flatter land in the lower part of the catchment and any areas under existing 
tree cover. Further areas of tree cover were identified and removed using the LUCAS land cover 
dataset. This layer identifies three forest classes ï exotic plantations planted pre-and-post 1989 
and natural forest. Recent aerial photography and satellite images were consulted to update the 
2012 LUCAS map for any change. 

                                                   

2 Areas excluded where the Soil Conservation values exceeded 0.015. 
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The following maps illustrate two of the datasets used to identify the afforestation area.  The 
first map provides an illustration of the Soil Conservation classification for the catchment.  

Figure 5-1: Waipa Catchment Soil Conservation Risk Potential 
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The second map shows the MfE LUCAS classification (Figure 5-2) which shows the location of 
forest cover within the catchment. The 2012 classification shows that most of the forest cover is 
indigenous with the largest tracts close to the forest parks - Pirongia in the west and Pureora to 
the south east. 

Figure 5-2: Waipa Catchment LUCAS Land use and Cover Map 

 


