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Extensive areas of the South Island high 
country are experiencing land manage- 
ment problems that threaten the sustain- 
ability of local rural communities, 
Declining farm profitability, and invasion 
of pasture by weeds (especially Hieracium 
species) and rabbits are seen as symptoms 
of long-term unsustainable land use. 
These problems are evident in the 
MackenzieIWaitaki Basin, and forestry is 
considered by some to be an ameliorative 
solution. 

However, if productive land uses 
involving forestry are to be a viable 
option, it will be necessary to determine 
scenarios that both provide a sustainable 
economic return and address other values 
of the South Island high country. This cre- 
ates a challenge to develop a planning 
method to evaluate scenarios of land-use 
change that meets the needs of a wide 
variety of stakeholders, considering the 
social and economic effects of these sce- 
narios at the regional, community and 
individual property levels. 

The New Zealand Forest Research 
Institute is currently conducting a research 
programme ("Planning for Rural Environ- 
ments") to meet this challenge. With the 
passing of the Resource Management Act 
in 1991, evaluation of the effects of land 
use on local communities has become a 
key element in rural planning. This pro- 
gramme, funded by FRST and started in 
July 1992, will develop multi-disciplinary 
procedures to evaluate the social and eco- 
nomic effects of particular combinations 
of agriculture and forestry specifically in 
the MackenzidWaitaki Basin, but the pro- 
cedures being developed will have wider 
application in rural planning. 

The programme draws on NZFRI 
skills and experience with forestry in the 
high country, geographic information sys- 
tems, resource modelling and evaluation, 
social forestry and forest economics. Lin- 
coln University provides a major contri- 
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A computer-simulated image showing the way a South Island high-country landscape might 
appear under partial tree cover in the future. 

bution through expertise in landscape 
architecture and rural sociology. 
Researchers from other organisations will 
provide specific expertise as required. The 
programme has also involved planners, 
land users, technical advisers, and other 
stakeholders through surveys, provision of 
research progress reports and other con- 
tacts. 

The first priority in this research pro- 
gramme has been the collection and 
analysis of data for the study area. This 
has included development of a geographic 
information system (GIs) database for the 
MackenzieIWaitaki Basin incorporating 
topographic, soils, climatic, land use and 
other information. 

There has been a major effort to col- 
lect data on stakeholders' preferences and 
attitudes to land-use change. It was nec- 
essary to develop ways to present stake- 
holders with information on the effects of 
potential land uses. Three indicators were 
adopted -the visual character of the new 
land use, its effect on local income and 
employment, and the effects on soil sta- 
tus. Four land types were identified in the 
study area, and a range of technically fea- 
sible land uses on each land type was 
identified, using land capability, eco- 
nomic, and forestry data. The 50-year 

Lisa Langer records the land-use prefer- 
ences of a MackenzidWaitaki Basin stake- 
holder. 

effects of each potential land use were 
then estimated, and cards were prepared 
showing these predicted effects. 

These cards were then presented to 
over 75 stakeholders in the Macken- 
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zidwaitaki Basin, using the 'Q-sort' 
method to identify preferences and atti- 
tudes. This technique requires stakehold- 
ers to evaluate the relative acceptability of 
each land use, and to place them in a 
sequence from most acceptable to least 
acceptable. The survey team also asked 
stakeholders to explain their thinking as 
they made the evaluations, and followed 
this up with a series of more general ques- 
tions about attitudes towards land use and 
management. Subsequent factor analysis 
of the sequences selected by the stake- 

holders, combined with analysis of their 
comments, will enable researchers to 
identify overall patterns of attitudes and 
preference in the community. 

The Q-sort responses are being used to 
narrow down the range of technically fea- 
sible options to a smaller set of compos- 
ite scenarios representing the views of 
groups of stakeholders. The team will 
model these scenarios in detail over the 
coming year, with particular emphasis on 
their likely economic and social effects at 
the regional and individual property lev- 

els. These predictions will be presented 
back to a sample of stakeholders in the fol- 
lowing year of the project. The project 
will culminate with the development and 
evaluation of a generalised planning 
method for application in similar planning 
situations.elsewhere in New Zealand. 

Dr David Evison (NZFRI, Rotorua) is 
the Programme Manager for the project 
and Dr Simon Swaffield (Head, Depart- 
ment of Landscape Architecture) is 
responsible for Lincoln University's con- 
tribution. 

High and dry - The Tara Hills experience with trees 
Tim Broad, AgResearch 

Tara Hills High Country Research Station 
carries out research to improve the sus- 
tainability of agricultural systems on 
South Island high country. 

The 3340 hectare research station is 
located at the southern end of Mackenzie 
Country, in the upper Waitaki Valley, 8 
km from Omarama and 110 km from 
Timaru. 

The climate is typical of much of the 
South Island eastern high country with hot 
summers and cold winters. The combina- 
tion of low rainfall, high altitude and 
inland location makes Tara Hills an 
extreme farming environment. Frosts and 
heavy snow falls occur at any time of the 
year, with snow falling on an average of 
1 1 days. The region can experience severe 
and persistent westerly winds that peak 
over spring and summer, and there is a 
mean daily wind run of 243 km. 

Average annual rainfall at Tara Hills is 
532 mm but over a 30-year period this has 
varied from 338 to 782 mm. Precipitation 
is spread evenly throughout the year but 
high evaporation rates (mean 850 mm per 
year) reduce the effectiveness of summer 
rain and there is often a soil moisture 
deficit on the flats from November to 
April. Temperature and evaporation rates 
decrease with altitude and are modified by 
aspect; so on low-altitude sunny faces the 
soil moisture is below wilting point for 
much of the growing season, whereas 
shady aspects, especially at higher alti- 
tudes, have a later start in the growing sea- 
son but do not dry out to the same extent. 

The mean daily temperature on the 
flats is 15.8"C in January and 1.3"C in 
July. On average 120 days of screen frost 
occur each year, and 160 days of ground 
frost. Sunshine averages 2080 hours a year 
- 49% of possible. 

When purchased by the Government in 
1948, the property was in a run-down 
state. The land was typical of large areas 
of the South Island high country which 

Tara Hills, looking north to the foothills of the Barrier Range. 

had been severely over-grazed by sheep 
and rabbits. The initial objective was to 
demonstrate how the country could be 
rehabilitated. 

As pasture production improved stock 
numbers were raised to a peak of over 
11,000 stock units. These have been 
reduced in the 1990s to about 7000. By 
1966 the conservation and re-vegetation 
programme was well advanced, and the 
emphasis shifted' to tackling a wide vari- 
ety of problems encountered in hill-coun- 
try farming. 

Forty years ago tree planting started. A 
feature of the forestry work was the strong 
collaboration with the then New Zealand 
Forest Service and the Forest Research 
Institute (FRI). 

The original plantings were all Pinus 
ponderosa and P. nigra on the dryland 
flats. In 1960 and 1961 four and a half hec- 
tares were planted in P. contorta and P. 
ponderosa for provenance trials. The pon- 
derosa pines are now a valuable seed source. 

In 1975 and 1976 further tree species 
were planted to test survival and growth 
on irrigated pasture. They were mostly 
eucalypts, pines, Leyland cypress, cedars, 
Douglas firs, birches, alders, poplars and 
willows. 

Following from this, starting 17 years 
ago, an additional effort was put in with a 
wide variety of trees planted for shelter on 
the irrigated flat land. The aim was to 
research the most appropriate trees and 
layouts. This effort was spearheaded by 
Nick Ledgard of the NZFRI at Rangiora. 

From 1978 on tree planting concen- 
trated on the shelter belts with some euca- 
lypt, conifer, and broadleaf species 
planted in small plots designed for planta- 
tion treatment. The main objectives were: 

to select species and design layouts 
that reduce wind speed over irrigated 
pasture so that moisture is conserved 
and pasture growth is improved; 
to create windstill areas for lambing 
and post-shearing shelter; 

- 
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