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Forest Assessment 
Barbara Hock and Marie Heaphy, Scion 

 
 
The forest resource in the Maniapoto rohe is described drawing on existing spatial datasets and 
ancillary information. The data is organised to address the questions developed through the efforts 
of the Trust. A list if the data and relevant metadata is given in Appendix 1. 
 
 

Tanemahuta: Where are the forests? Is it possible to understand their age classes? 
 
The exotic forests (plantation forests) land cover class was extracted from the Landcover Database 
(LCDB) v3 which is based on satellite imagery from the summer of 2008/09. At that point in time 
there were around 46,000 hectares (ha) of exotic forest in the Maniapoto Rohe (Figure 1), of which 
2,438 ha were categorised as harvested.   
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Figure 1: Plantation forests in the Maniapoto rohe 
 
The National Exotic Forest Description (NEFD) provides a detailed description of New Zealand’s 
planted production forests to the district level. It is updated annually, including the forest area age 
classes in each district.  NEFD lists areas for radiata (pruned and unpruned; thinned and 
unthinned) and for some other species like cypresses. 

´

Legend

Maniapoto

Roads

Rivers

LCDB3 Exotic forest

0 40 8020 Kilometers



 

5 
 

 
To calculate indicative forest age classes for the Maniapoto rohe, the districts that overlap with the 
rohe were selected. For each district, the proportion of forest in only the rohe part of that district 
was calculated as a percentage of the total area of forest in the whole district, based on the LCDB 
v3 exotic forest classes. This percentage was multiplied by each age class area from the NEFD 
age class table to get an indication of the potential hectares per age class (Table 1). The higher 
this percentage, the more accurate is the age class estimate. 
 
Table 1:  Indicative figures for radiata pine age classes per proportion of district 
overlapping with the Maniapoto rohe. 

 
 
Based on the estimated age class data, the timber supply in the Otorohanga, Ruapehu and 
Waitomo overlapping areas will increase in the next ten to fifteen years as the 16-20 year old trees 
reach harvestable age (Figure 2). In order to validate these figures, stand data on the forests 
concerned needs to be collected.  
 

District Name

Exotic 

Forest 

(ha) in 

Rohe

Exotic 

forest 

per 

district

% of 

rohe 

forest 

per 

district

1-5 

years 

(ha)

6-10 

years 

(ha)

11-15 

years 

(ha)

16-20 

years 

(ha)

21-25 

years 

(ha)

26-30 

years 

(ha)

31-35 

years 

(ha)

36-40 

years 

(ha)

41-50 

years 

(ha)

51-60 

years 

(ha)

61-80 

years 

(ha)

New Plymouth 0 0 0 0 0 0 0 0 0 0 0 0

Otorohanga 5000.0 5057.0 98.9 23 772 1282 1833 403 415 92 46 131 0 2

Ruapehu 12315.0 48383.0 25.5 1640 588 2294 4607 1076 1374 599 93 21 0 22

Stratford 0 0 0 0 0 0 0 0 0 0 0 0 0

Taupo 0 0 0 0 0 0 0 0 0 0 0 0 0

Waikato 0 0 0 0 0 0 0 0 0 0 0 0 0

Waipa 622.0 2709.0 23.0 23 34 234 219 54 13 40 2 2 0 1

Waitomo 25000.0 25694.0 97.3 2640 4558 5091 9301 1195 1129 344 244 314 85 11

Forest Area by age class and territorial authority as at 1 April 2013    (Net stocked 

planted production forest area)
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Figure 2: Age classes based on proportion of forest per district overlapping with the rohe  
 
 
 

Tanemahuta: What are the forests made up of? 
 
The most common forest type in the rohe is indigenous forest that covers an area of around 
257,700 hectares (Figure 3). This is follow by the most common plantation forest species: 90% of 
plantation forests are radiata pine; details for this species are given in the previous question.  
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Figure 3: Indigenous and exotic forests  
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Non-radiata planted species 
MPI collects statistics for a limited number of planted tree species as part of NEFD. Table 2 lists 
other species for the two districts that are almost fully contained within the rohe boundary, 
Otorohanga District and Waitomo District. Other districts covered by the rohe extent have fairly 
similar numbers.  
 
 
Table 2: Area of non-radiata planted forests  

 
 
 

Indigenous forests 
While there is no breakdown available on the make-up of the indigenous forest, it is possible to 
assess predictions of what they might be. Based on a 1970s National Indigenous Vegetation 
Survey (NIVS), a plot-based survey, combined with the Land Environments New Zealand (LENZ) 
data, an ecological classification of the landscape, potential vegetation classes were predicted 
(McGloyne et al 2004). The potential predicted vegetation layer shows as best as can be estimated 
what the pre-human vegetation may have been (Figure 4). This can be compared with current 
vegetation classes in the LCDB to determine such questions as (Hock & Brockerhoff, 2005): 

 how much indigenous forest and wet-lands were lost 

 what forest types / ecosystems are most depleted 

 where would connecting forests provide corridors for birds 
For example, selecting land cover classes that are natural, e.g. coastal sands, or indigenous 
vegetation types, e.g. flaxlands, in LCDB shows that currently 28% of the rohe is under indigenous 
land cover. 
 

Net stocked (planted) area in hectares, as at 1 April 2013

Age-classes 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-50 51-60 61-80 Total

Douglas-fir

Otorohanga District   23   32   50   29   3   0   0   0   129   0   0   266

Waitomo District   718   806   117   247   24   5   2   227   286   79   3  2 514

Cypress species 

Otorohanga District 0 0 0 0 0 4 0 0 0 0 0 4

Waitomo District 0 0 0 1 0 1 4 0 0 0 0 6

Other softwoods (other than radiata pine, Douglas-fir and cypresses)

Otorohanga District 0 2 7 21 28 3 0 0 3 0 0 64

Waitomo District 0 2 27 49 3 3 4 4 35 6 8 141

Eucalypts species

Otorohanga District 0 0 0 0 0 4 0 0 0 0 0 4

Waitomo District 86 0 0 2 0 1 54 0 0 0 0 143

Other hardwoods 

Otorohanga District 0 8 9 14 8 34 0 0 0 0 2 75

Waitomo District 0 1 16 47 3 9 3 0 2 2 0 83
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Figure 4: The predicted potential (pre-human) vegetation classes 
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Tanemahuta: Where is the expansion potential of forestry? 
 
A number of scenarios were evaluated for their potential for future forests (Watt, et al. 2011). 
Future forest areas were identified through three scenarios using data such as the Land Use 
Capability classes.  The scenarios considered factors such as erosion risk, and variations on 
choices of existing land use and land cover. Criteria for identification of potential areas for new 
forests include: 
 

• Land cover: the LCDB can be used to exclude vegetation classes that are to be retained, 
respectively select classes that may be available for conversion. For example, gorse, 
broom and other exotic shrubland could be selected, while indigenous forest excluded 
from the selection. Land cover such as pasture can be included in the selection with 
further criteria used from other datasets to make sub-selections within the pasture lands. 

• Where data on land use and intensity of land use is available, such as from Agribase (a 
product by AsureQuality) or through regional councils, refinements on the selection of 
pasture lands can be made. Highly productive pasture lands can be excluded from 
scenarios for afforestation.  

• Land Use Capability (LUC), part of the Land Resource Inventory (LRI) dataset indicates 
broad categories of potential for the land. LUC 1-4 denote arable land, LUC 5-8 are 
unsuitable for arable land and have slight (LUC 5), moderate (LUC 6), severe (LUC 7) 
and extreme (LUC 8) limitations to their productive use. Note however that the resolution 
is considered indicative at the individual farm level, for example, the dataset is not fine 
enough to capture micro-sites.  

• Climate limitations can be selected from NIWA climate datasets, for example, a 
requirement for the mean annual temperature to not be less than 8°C for radiata pines 

• Where productivity surfaces are available for a tree species, areas with the desired 
minimum growth rate can be selected. 

• Any other criteria for either excluding areas of some particular significance or 
respectively including certain areas as long as data is available, and has been mapped if 
it is to be included into the GIS analysis. 

 
Combining these selections provides candidate areas. An example scenario for potential new 
forests is given in Figure 5. Further modelling is required to investigate the feasibility of any of 
these potential areas being implemented. Land within the rohe identified as having potential for 
future forests covers an area of around 136,800 hectares.   
 
The areas can then be modelled for different planting / production scenarios. For example, the 
Forest Investment Finder (FIF) (Harrison et al 2013) models the variability of individual forests by 
calculating baseline revenue for the forest grower.  
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Figure 5: Sample scenario showing lands that met broad-brush characteristics that may 
predispose their conversion to forestry. 
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Tanemahuta: What is the potential for Indigenous Forestry? 
 
Research is indicating the potential of indigenous species to be planted for wood production.  
 
A 50-60 year rotation of planted New Zealand kauri (Agathis australis) has been shown to yield a 
rate of return on good sites that is comparable with Douglas-fir and radiata pine, with the potential 
for this to go higher with research into improved genetics and silviculture (Greg Steward, Scion). A 
growth model has been developed for kauri showing to enable calculations of wood quality, growth 
rates and return on investment. 
 
Totara is another species that has been the focus of recent research. A number of new plantings 
have been made in collaborations with Scion’s research, including investigations for its use as a 
riparian species as a future source of wood for carving (Heidi Dungey, Scion).  
 
Modelling specific scenarios of indigenous forestry will be covered in the following report. 
 
 

Tawhirimatea: What is the ETS?  What do we know about carbon credits and the value 
of a Carbon Credit? 
 
New Zealand’s Emissions Trading Scheme (ETS), its definitions and implementation requirements 
are described in www.climatechange.govt.nz/emissions-trading-scheme/. The descriptions below 
provide examples of the knowledge required for participating in the scheme but are not exhaustive 
in that the financial aspects extend beyond the focus of this report on the availability of data. To 
provide some examples of the knowledge requirements: new forests, “post-1989 forest”, are 
defined as 

• not forest land on 31 December 1989, or  
• forest land on 31 December 1989, but was deforested between 1 January 1990 and 31 

December 2007, or  
• pre-1990 forest that was deforested on or after 1 January 2008, and where any liability 

has been met. 
To earn New Zealand Units (NZU), owners of post-1989 forest need to register their forest in the 
ETS. The government recently closed a loop-hole in the scheme whereby forests registered in the 
ETS could exchange the NZU for carbon-equivalent but cheaper overseas-sourced carbon credits, 
and then re-register in New Zealand.  
 
Deforestation is affected by the ETS. Owners of pre-1990 forest land will be required to surrender 
NZUs if they clear more than two hectares per five-year period from 2008 into a different land use, 
for example from forestry to dairy farming, or if the land is not re-established into forest within a 
specified timeframe. 
 
Carbon credits are traded on carbon markets, equivalent to stock exchanges, subject to the rules 
and regulations set up by each country.  NZUs can be traded through direct bilateral agreements 
with buyers, through a broker or through an exchange; financial service providers in the private 

http://www.climatechange.govt.nz/emissions-trading-scheme/
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sector provide help with these transactions. The NZU, trading at just over $3 before the recent 
legislations change, is currently around the $5 mark (www.carbonnews.co.nz). This remains well 
below the government’s fixed price of $25 per NZU required for deforestation obligations.  
 
Carbon credits can be gained for exotic and indigenous tree species, and for natural succession on 
ex-pasture land since January 1990 into shrubs and/or indigenous forest that meets the 
requirement of a woody cover of at least 30% and a minimum height of 5m at maturity. The forest 
land needs to be at least 1 hectare in area, and excludes trees grown primarily for the production 
of fruit and nut crops. MPI uses defined carbon rates for different species across New Zealand, 
and has set monitoring requirements for demonstrating that a forest is meeting these rates. 
 
 
 

Rongomatane: What is the potential for mixed land use?  E.g. understorey cropping  
 
Mixed land use for plantation forests: Ginseng as an under-storey crop has been the focus of 
recent research and marketing developments. The contact for this is Glen Katu of Maraeroa C 
(www.paharakeke.co.nz/ginseng-plantation), who have a map on lands suitable for growing this 
crop. 
 
Honey production makes use of diverse land covers. No maps are available to show which forest 
lands are used for honey production, however LCDB v3 shows where appropriate land cover is 
available in the rohe. Table 3 shows MPI statistics on honey production for the area that includes 
the rohe. 
 
Table 3: Honey production statistics (www.mpi.govt.nz) 

 
 
Other shade tolerant cash crops beneath radiata pines (understory crops) have been shown to 
provide earlier financial returns for forest growers along with employment and social benefits to 
local communities. Research has focused on crops such as goldenseal, the root of which is used in 
herbal preparations, and two indigenous species, kawakawa and pate. The market for kawakawa 
is growing locally and overseas for culinary, medicinal and cosmetic purposes.  
 
A framework for choosing understory crops to use in planted forests, available from 
http://digitalmaori.com/wp-content/uploads/2013/12/Understory_crops_proof_2.pdf, shows key 
steps in the process of evaluating the feasibility of a crop. 
 

http://www.carbonnews.co.nz/
http://www.paharakeke.co.nz/ginseng-plantation
http://digitalmaori.com/wp-content/uploads/2013/12/Understory_crops_proof_2.pdf
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Other options for mixed land use under plantations include using the shade for running native 
nurseries under the trees, and fresh water seafood from the rivers. Particularly plantations into their 
second rotation have the advantage of the existence of networks of forest roads.   
 
 
 

Papatuanuku: What are the soil and terrain classifications what do they practically 
mean? 
 
Harvesting costs for forestry are affected by factors such as slope with steeper slopes requiring 
more expensive harvest techniques. The majority of the forestry land in the Maniapoto rohe is 
situated on reasonably sloped land.  At the time of LCDB v3, around 73% of the exotic forest 
estate in the Maniapoto rohe occured on land with slopes less than 20° (Table 4). Some soil types 
also affect harvest road construction costs.  
 
Table 4: Estimated logging cost ($ per tonne) by terrain and harvest system for  
the North Island (Adapted from Harrison et al, 2013), and rohe area per category 

Slope Extraction type 
Agrifax value 

($) 
Approximate 

area in rohe (ha) 
Percentage of 

slope class 

0-10 Flat, ground based 21 40% 40% 

10-15 Tracked, ground based 26 15% 15% 

15-20 Steep, tracked 30 15% 15% 

>20 Hauler 39 30% 30% 

 
 
Soil characteristics can contribute to nutrient deficiencies (for example, Figure 6). Note that this 
map is included for illustrative purposes only as the information is built into the productivity 
surfaces that have been supplied and are described below. 
 



 

15 
 

 
Figure 6: Example of susceptibility for Magnesium soil deficiency for radiata pine, based on 
an update of the approach used in Hunter et al (1991) 
 
 
Soil and terrain contribute to site productivity. Productivity surfaces have been developed for a 
number of tree species. The following maps show productivity for  

 Cupressus lusitanica (Figure 7) (Watt et al 2009) 

 Eucalyptus fastigata (Figure 8) (Meason and Mason 2014) 

 Sequoia sempervirens (coastal redwoods) (Figure 9) (Palmer et al 2012) 

 Radiata pine (Figure 10) (Watt et al 2010) 
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(a) 
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(b) 
Figure 7: Cupressus lusitanica productivity index for planting on (a) ex-pasture sites and (b) 
ex-scrub sites 
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(a) 
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(b) 
Figure 8: Eucalyptus fastigata productivity index for (a) a pulpwood regime and (b) a sawlog 
regime 
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 (a) 
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Figure 9: Sequoia sempervirens (coastal redwoods) productivity indices: (a) 400 index and 
(b) site index 
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 (a) 
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 (b) 
Figure 10: Radiata pine productivity indices: (a) 400 index and (b) site index 
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Papatuanuku: What infrastructure is in place and where? (roads, energy, ufb / data, 
closest ports) 
 
Roads and proximity to markets are important to forestry as transportation of logs over long 
distances is costly. While there are reasonable networks of roads across the rohe (Figure 11), 
most demand is located at a distance (Figure 12). The map shows wood processors and ports, and 
also users of bioenergy. Lower value wood can be used for bioenergy such as harvest residues 
from forest skid sites, or residues generated during processing, for example by sawmills.  
 
Road networks and destinations for wood and fibre (sawmills, ports, etc.) form the basis for 
modelling specific scenarios of new forest plantings; modelling will be covered in the following 
report. 
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Figure 11. Road network within rohe 
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Figure 11: Potential destinations for wood and fibre from plantations 
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Appendix 1. Metadata 
 

 
  

Layer

File 

name Owner Provider Contact Derived from Limits to use Date Version Application

LCDB3 Exotic forests (extract 

from LCDB3) MfE

Landcare 

/ Scion

Marie 

Heaphy

summer 2008/09 

satellite imagery

Delineation between transition classes (e.g. 

native shrub to fores) is less accurate; accuracy 

of vegetation classification is high but not 

perfect; Minimum Mapping Unit of 1 hectare 13-Jun-14 3 Area calculations, overlaying and modelling

LCDB3 All forests (extract from 

LCDB3) MfE

Landcare 

/ Scion

Marie 

Heaphy

summer 2008/09 

satellite imagery

Delineation between transition classes (e.g. 

native shrub to fores) is less accurate; accuracy 

of vegetation classification is high but not 

perfect; Minimum Mapping Unit of 1 hectare 13-Jun-14 3 Area calculations, overlaying and modelling

Predicted potential vegetation Landcare Scion

Barbara 

Hock Modelled data 

Not possible to verify model; based on 

relatively recent data i.e. from already 

modified NZ land cover 13-Jun-14

Indicative of vegetation loss, particularly 

forest habitat loss of NZ 

Potential future forest scenario Scion Scion

Marie 

Heaphy Modelled data 

This scenario is based on physical 

characteristics os the land, land cover and land 

use ONLY; does not include ownership, owner 

intentions, economics. Useful for regional 

modelling 13-Jun-14

Example scenario of forestry potential; 

district and regional-level modelling

Cupressus lusitanica 

productivity index for ex-

pasture sites Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Cupressus lusitanica 

productivity index for  ex-scrub 

sites Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Eucalyptus fastigata 

productivity index for a 

pulpwood regime Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Eucalyptus fastigata 

productivity index for a 

pulpwood regime Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Sequoia sempervirens  (coastal 

redwoods) 400 index Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Sequoia sempervirens  (coastal 

redwoods) site index Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Pinus radiata  productivity 400 

index Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Pinus radiata  productivity site 

index Scion Scion

Barbara 

Hock Modelled data Prediction only 13-Jun-14 Tree growth and yield modelling

Road network within rohe LINZ Scion

Marie 

Heaphy

Part of Topo 

dataset Topomap accuracy 13-Jun-14 For economic modelling

Potential destinations for wood 

and fibre from plantations Scion Scion

Marie 

Heaphy

Information 

collected by Scion

Potential destinations; actual use requires 

verification 13-Jun-14 For economic modelling


