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Creating Futures Project

Goal: Develop & apply planning tool to help councils undertake long-term,
integrated planning as required by the Local Government Act (2002)

Objectives:
1.  Processes to evaluate, deliberate, and create futures through

scenario analysis and multi-criteria evaluation frameworks
2. Development of a Spatial Decision Support System (SDSS) to 

support long-term integrated planning

NZ & 
World

SDSS System Design

Region

District

Integration – Daniel, Hedwig, & The Team

SDSS Prototype

Why an SDSS?

 Long-term integrated planning and resource management are 
examples of “wicked” or unstructured problems

 Characterised by
 Multiple actors
 Multiple values & views
 Multiple outcomes possible
 High uncertainty

Uncertainty 
relative to 

the
knowledge 
for solving 

the problem

Conflicting views on values, goals and measures 
relative to the solution of the problem 

weakly structured
problem

structured 
problem

weakly structured
problem

unstructured 
problem

An SDSS helps address unstructured problems

 Integrates society, economy, and environment (systems approach)
 Identifies links & feedbacks
 Sets limits explicitly (e.g., only so much land, water, soil)
 Demonstrate importance of “where” in addition to “what” and “how much”

The SDSS is a spatially-explicit, dynamic systems model of the Waikato region running in the RIKS GEONAMICA®
framework and operating at three scales: regional, district, and local (200m grid resolution). Simulations will run for 50 
years from 2001 to 2051. The SDSS is currently under development, so specifications may change. 

Local

Climate Change Scenarios
Andrew

Projected changes to 2050 of New Zealand annual 
rainfall, temperature and potential evapotranspiration
corresponding to 3 Intergovernmental Panel on 
Climate Change (IPCC) global greenhouses gases 
emissions scenarios (low, mid-range, and high).  The 
projections are based on the average of output from 
12 Global Climate Models (GCMs) compiled for the 
IPCCs Fourth Assessment Report.  GCM output is 
statistically downscaled to a 0.05° lat/long 
(approximately 5km) spatial resolution.

External Drivers
The Team

Waikato Region Dynamic Economy-
Environment Model (WRDEEM)

Garry

Hydrology
Ross

Water Quality (SPARROW)
Sandy & Graham

A simple hydrological simulation model for annual 
water runoff. It includes, in a simplified fashion, the 
impacts of spatially-varying climate, soil and vegetation 
hydrological response. The outputs of the model are 
the annual runoff for each year, and the expected 
water yield in the driest summer month.

Rainfall, PET

Soil 
moisture

Canopy 
Evaporation

Rootzone
Evaporation

Throughfall

Runoff

Canopy

SPARROW have been developed in concert with the 
USGS  It models  average annual loads of nutrients (N, 
P) and E. coli from present and future distributions of 
point sources, climate, soil types, slope, drainage, and 
land uses. Currently it does not explicitly consider long-
term lags due to groundwater storage and release. 
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WRDEEM is a system dynamics 
model of region-wide environment-
economy interactions. It models the 
flow of economic commodities as 
traded on markets in both monetary 
($NZ1998) and physical terms 
(tonnes), along with the flow of 
associated natural resource inputs 
(e.g. land, energy, water) and residual 
outputs (e.g. wastes, pollutants and 
emissions).  The model is designed to 
simulate the combined environmental 
and economic implications of 
economic change in the Waikato 
Region between 1998 (base year) and 
2051.   The model is driven by 
scenarios of economic growth

Demographics
Michael & Jacques

Zoning
Derek, Robbie, & Daniel

Dairying
Michael & Frank

Zoning identifies areas where 
land uses are/are not permitted. 
Zoning will be presented as a 
series of maps, with one map 
corresponding to each land use. 
Zoning is based on a compilation 
of information from the 12 District 
Councils with all or part of their 
area within the Waikato region.

Projects possible future population starting from a 
base population and assumptions about the 
demographic processes of fertility, mortality and 
migration using a standard cohort-component model.

GEONAMICA® Programming – Jelle

Land Use Change
Robbie, Derek, Hedwig & Daniel

Terrestrial Biodiversity
Robbie & Daniel

Spatial Indicators
The Team

Performs a combinatorial analysis 
to identify unique combinations of 
LENZ environments, protected 
areas, and land cover to generate 
information on  ecosystem 
representativeness and threat 
categories of land environments.

District-specific production function model of the 
dairying industry in the Waikato region. The model is 
estimated from historical data on inputs into and 
outputs from the Waikato dairy industry. It can be 
used to form predictions of industry output by district, 
given assumptions about or forecasts of future inputs.

The model is still under development, as not all data 
necessary to estimate the parameters is available at 
this time.

External Drivers contain information on key drivers that may strongly 
influence New Zealand and/or the Waikato region. These variables
could include factors such as foreign exchange rates, world commodity 
prices, interest rates, credit availability, migration trends, technological 
developments, etc.

We are developing different spatial indicators to 
track the status of different model inputs and outputs 
over time. Indicators will consist of a series of maps 
depicting indicators as they change over time. Land 
use change over time is an example of a basic 
indicator that can be generated. The series of maps 
can be saved as an animated image and use for 
reporting, communication, and education purposes.
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