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Abstract

There is a global trend towards managing natusadueces more holistically. Holistic approachessober

not only the biophysical aspects of hydrologicadearch, but also the social, economic, and pdlitica
ramifications from such studies. This paper déssria new research programme based in the Motueka
catchment in the South Island of New Zealand. pregramme includes process-oriented experimental
work as well as promoting better use of sciencermbtion in decision making. It also seeks better
involvement of stakeholders in setting scientifgeadas. This has led to the project being ideatifs a
model basin for the new international UNESCO/WM®Orsgpred HELP catchments programme.

The goal of the Motueka Integrated Management Rrogre is to improve the management of land,
freshwater, and near-coastal environments in cataksnwith multiple, interacting, and potentially
conflicting uses of natural resources. This is feachieved through historical research, biophysical
experimentation, simulation modelling, and socedrhing. Combining these approaches will improve
interactions between science providers and commtétkeholders and maximise the uptake and use of
new knowledge and tools developed from scientégearch.

Integrated Catchment Management

Rather than focussing on small-scale processesotatéd activities, Integrated Catchment Management
seeks to provide a framework for understandingctimaulative interactions of past, present, and pssi
future land use activities on land, freshwater, aratine resources. This ‘ridge tops to the seespmextive
addresses the large-scale, regional environmessiags in a holistic manner.

Prof lan Calder in his book ‘The Blue Revolutiod909) describes Integrated Catchment Management as
an effort to develop a satisfactory solution, nacessarily the optimal solution, to environmental
management problems. This integrated approach makeswvare of the need to step beyond plot-scale
research to catchment or system scales. It rexj@rshift from past engineering approaches to water
management, to take into account the whole ecasyasewell as social and economic factors.

Integrated Catchment Management also means builésgarch and catchment management teams which
include scientists from many disciplines, as well rasource managers, policy makers and community
representatives. Water issues - in fact, resonr@eagement issues in their broadest sense - argigtot
technical issues, they are also emotional andigallissues.



The UNESCO-IHP Programme Hydrology for the Environment, Life and Policy (HELP)

The Motueka River catchment described in this p&pene of a number of operational basins selefed
an international programme dealing with hydrologyd gpeople as part of the HELP programmmea
UNESCO funded initiative.

HELP is a joint UNESCO/WMO programme which is desid to establish a global network of catchments
to improve the links between hydrology and the seefl society (HELP Task Force, 2001). The
overarching goal of HELP is to: ddtribute social, legal, economic and environmenignefits to
communities through sustainable and appropriateafsgater by deploying hydrological science in supp

of improved integrated catchment management.

The vital importance of water in sustaining humard @&nvironmental health has been recognised in
numerous national and international fora (e.g.1887 UN General Assembly Special Session). Several
recent international conferences culminating in$eeond World Water Forum have highlighted ‘wase’

the most critical environment issue of the 21stt@en(World Water Council, 2000). The Third World
Water Forum will discuss solutions to this veryuissn Kyoto in March 2003.

HELP aims to integrate water resource researchpalicy and management needs, to address criisaks
such as pressure from increasing population, cén@itange and water quality and quantity reduction.
Current water resource management often suffens fro

= Poor links between policy makers/ resource manageiscientists in setting research agendas

= Poor uptake of research information into resouraeagement

= A significant time lag in implementing scientificiputs

= Policy based on outdated knowledge and technology.

This "Paradigm Lock"has come about because the two main groups hawvenbesolated: scientists by the
lack of proven utility of their findings, and stdiaders by legal and professional precedents amat po
responsiveness to issues from institutional strestu Figure 1 shows how this Paradigm Lock can be
resolved through Integrated Catchment Managemé&my|
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Figure 1: ICM as a solution to the ‘Paradigm Lo¢kShuttleworth and M.Bonell, pers comm)

The HELP initiative has a practical rather thanotieéical focus. It uses real catchments, with veater
related problems as the environment within whickirbjogical scientists, water resources managers and
water law and policy experts can be brought togetspecially for setting research agenda and ptiogno
free flow of information for use in management @aticy making.

The Motueka Catchment project goes even furthar HiaLP's objectives by integrating these approaches
for land and marine resource management, notijeshivater resource management.

! http://lwww.unesco.org/science/HELP



The Motueka Catchment
Geography, Geology and Hydrology

The Motueka River catchment (Figure @vers 2,170 kfmand is located in the northwest of the South
Island of New Zealand. The Motueka River flowsitfiran elevation of 1600m to sea level where it @efiv
65% of the fresh water to Tasman Bay, a producive shallow coastal body of high cultural, econgmic
and ecological significance.

Average annual precipitation is about 1300-1550 manging from 1000 to over 3500 mm in the western
alps. The annual discharge of the Motueka Rivadtsiower valley is 844 mm, and mean annual flew i

58.1 n? s* with a 5-year flood flow of 2050 fns®. The climate is cool and humid with dry (austral)
summers. Motueka town is one of the sunniest placdlew Zealand.
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Figure 2: Motueka catchment, NZ Figure 3: Motueka catchment geology

The geology (Figure 3) is mixed with clearly definerranes which include erodible granites (mitbteer
basin), clay-bound gravels (mid-basin), ultramaiineral formation (eastern headwaters), sandstone-
siltstone (eastern headwaters), and complex limestonarble, and calcareous mudstone (western
headwaters).

Groundwaters include alluvial aquifers in the waleand deltaic plains. The Motueka-Riwaka Plains
aquifers have been modelled to develop water altmtdéimits in the Council's resource managemeanpl

Land, Water and Marine Resource Use

The alluvial plains in the catchment support haoitiore (e.g. apples, kiwifruit, nashi, hops, bemuyif
olives), dairy farming, and other stock farming,ahwf which is irrigated from the gravel aquifefRolling
and steep hill country in the lower basin contaw-fertility soils and are grazed or in pine forestile the
rugged mountainous terrain in the headwaters wittixdure of thin-infertile to thick fertile soilsra mostly
in native 'bush’ conservation estate.

The Motueka River supports a nationally significardwn trout fishery, which attracts anglers froraumd
the world. The rivers are also used for canoeiafiing, picnics and gold panning. The marbledes
contain the deepest cave system in the Southerriggkere, which also attracts international spelgiokd



exploration. Water permits for extraction totaRf8r surface water and 335 for groundwater. Psdnirce
discharges are limited, being mainly from stormwatel dairy ponds.

Scallop and cockle harvesting are key activitie3asman Bay and there is a rapidly expanding istere
mussel farming and other marine farming opportasjtiwithout the benefit of underpinning scientific
knowledge about potential impacts.

Human History

The catchment is sparsely populated with less ta person per kimand the biggest town, Motueka,
containing 12,000. Population growth is amonglitghest in New Zealand at about 2% per annum. The
local economy has developed from an early reliaceastoral and tobacco farming to pipfruit, beruoyt,
hops and exotic pine forestry. More recently, yares, marine farming, and tourism have added ¢o th
diversity and productivity of the local economy.

New Zealand’s Treaty of Waitangi (1840) defines glogernance relationship between Maori and European
settlers, and has become a focal point for recks by Maori groups over various land and water
resources. These claims are often a source obten&quiring resolution. Five Maori tribes (iva)e active

the Motueka area and their views are an importarttqd the integrated catchment management progeamm

The resource issues described above have impamg@aicts on employment, lifestyle, security, healtiu
wellbeing of the people of the Motueka catchmefteople’s lives are affected by the ways that these
resources are managed. Integrating these humantaspith the biophysical research into these nessus
therefore a key focus of Integrated Catchment Mament research.

The Motueka Integrated Catchment Management Resear ch Programme
History of the Project

The Motueka Integrated Catchment Management propegfinated from a workshop on Integrated
Ecosystem Management held in March 1998 in NelsBresentations on environmental issues facing the
upper South Island were given by 14 industry seata interest groups. A brainstorming session on a
collective vision for the region in 2020 led to ttheeme ‘Blue Water with Life’. The workshop ideed

that holistic and sustainable management of landr,rand coastal resources was a top prioritymajor
research issue arising from this vision was to tstdad the effects of land use on freshwater ardtad
processes.

Despite its relatively low population, the Motuegatchment has some contentious resource management

iIssues. These include:

= An application for a Water Conservation Order aimegrotecting the nationally important brown trout
fishery, but which would limit water able to be ¢akfor future irrigation and industry development

= Concerns about sedimentation from forestry acésitaffecting river water quality and fisheries

= Afforestation reducing streamflows and groundwateharge

= Litigation over the allocation of sea space for salsand scallop shellfish harvesting in Tasman Bay,
which has so far generated 13 weeks of hearingsdé&few Zealand's Environment Court.

The detailed research proposal was developed aftasit during summer 2000 from two international
experts, Prof Tom Dunne from the University of @ahia and Dr Gene Likens of the Institute for
Ecosystem Studies in New York. Three meetingeeweroughout the catchment with interested panties
the Motueka catchment, to gain local views of reseunmanagement issues. Specific research issues we
also prioritised using responses to a questionregrdg to farming, forestry, fishery, environmengaid
community stakeholders.



In July 2000, the NZ Government approved fundingtfos ICM research programme involving research
institutions Landcare Research, Cawthron Institute other§ plus the local resource management agency
Tasman District Council. The programme is focussethe Motueka River catchment and has five rebear
objectives:

Knowledge integration and delivery for integratedcbbment management
Land use influences on water quantity and quality

Nature, distribution and functions of riparian-simeinterfaces

Land use effects on coastal-sea ecosystems

Social learning for integrated catchment management

ogkrwnE

A major reason that the project is government fdndethat the Foundation sees national benefits in
developing a template for integrated catchment mamant which can be applied in other NZ catchments.
We expect this approach can also be applied irmosats beyond New Zealand. This is why the project
has been adopted by the UNESCO International Hgdrodl Programme as a HELP catchment.

District Council Role

An innovative aspect of the programme is the partoke of local government in the research. Tasman
District Council is the local government agencypaassible for both environmental management and
infrastructure development in the catchment. Thar@il sees considerable benefit in being a paitndre
Motueka ICM project. Council has helped identifie tmajor resource management issues, and is the lin
between the scientists and people in the community.conjunction with Council’s own environmental
investigations programmes, the ICM programme isaaly providing not only the Council, but also secto
and community groups, with a better idea of theseawand solutions for some of the environmentakss
arising in this catchment. The project will alsmyde knowledge to assist the Council’'s managemnoént
these issues through its Tasman Resource Manag&taent

| INTEGRATED CATCHMENT MANAGEMENT |
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Home Page

HOME ABOUT WHAT'S NEW WHAT'S ON SEARCH CONTACT US PROJECT STAFFROOM

This web site is about the ICM Motueka Programme. Its purpose is to provide infarmation resources relevant
to project participants and to the stakehalders of the Motueka River catchment. The site is a collabarative
venture between a number of organisations. Please read about our site.

The Motueka River catchment is a Glohal HELP Catchment.

Qur Site "r‘idge fops Hot Topics
General information about the site, the 1CW Current everts and notable happenings
Motueka praject, and itz purpose - 1o fratm the Programme Leader.
ineludes sfe map. th | Library of Resources

Qur Science 2 sea

- Includes reparts, fact sheets, images,
Outlines the rezearch being conducted in maps, and ather resources.
the catchment. Annual General heeting - D_l:tul:ner Project Staff Room

Our Catchment 2001 WPDATED presentations

[Awailakble only far programme
Cverviesn of the Matueka River catchment participants].

. i : . Site kindly hosted by Landcare Research
- includes virtual field trips.

Figure 5: Motueka ICM website homepage: http://lamdcare.cri.nz/index.htm

Z Including the Institute of Geological and Nucl&miences, Forest Research, Otago University, LinEavironmental, NIWA



Stakeholders' Roles

The ongoing involvement of stakeholders in helpie§ine future work in the programme is seen as a
priority. A "Community Reference Group" (CRG) nee@uarterly to act as a sounding board for the
research direction and dissemination of resultsredd contact also occurs with individual stakeleold
interests such as forestry, farming, environmesmal community groups.

The research partners held an ‘Annual General Mgeitn Nelson in October 2001 to report progresthim
first year of the research programme. This inaudepublic day at Tasman District Council to review
present programme directions, and a second daysdigg future programme directidns

The linkages between the ICM programme and the aamitsn— such as the Community Reference Group,
the Annual Meetings, and the project webs{fégure 5)- enable local people to not only become informed
of the results but to comment on the issues andvthethese are being researched. Research resglllts
enable local people, for example, to make changdiseir own land and water management practices |
anticipated that the researchers participatinghengrogramme will report back to the community tigio
the Tasman District Council’s monthly newslettereWline”, community meetings, and through the
website.

Research Themes

The research in the ICM Motueka initiative is ongad around four science themes. Themes include

information and research activities related to:

* land use- which primarily addresses issues of land usecedf on water resources, including surface
water and ground water

» freshwater- addresses issues of water quality and habitaedsas riparian management issues

= coastal marine addresses the issue of the catchment's effactasman Bay and the implications for
marine farming and marine habitat

= human dimensions addresses issues of why and how stakeholderageatine conflicting resource
needs within the community.

Initially, the programme is summarising and intetprg existing knowledge, especially regarding wate
availability and sediment generation. Over theaiming five years of this programme, the speciisearch
objectives will evolve to include work on nutrieamid pollutant dynamics, the values and opportumnite
riparian management and restoration, the impactgadfel extraction, and the development of new risode
to describe land-river-coastal interactions.

The focus of this programme will increasingly shiftm understanding individual catchment procegees
development of holistic management strategies based catchment perspective that includes cultural,
economic, and political as well as scientific cdesations. This emphasis on the human dimensibns o
managing the biophysical environment is one oftlest innovative aspects of this new programme.

Research Theme 1: Land

The purpose of this theme in our programme is teld@ a firm understanding about the influences tha
past, current, and future land uses have on thetiqpuand quality of water in the Motueka River.

Research issues

= How does land cover affect groundwater recharge?
» Does groundwater withdrawal affect stream flow?
= Has water availability changed substantially froastpconditions?

3 Abstracts of presentations are on the Motueka IG¥Msite at http://icm.landcare.cri.nz/index.htm.



» |s water availability likely to change substangalith future development?
= How do land form and land use interact to influeweger quality?

Research Theme 2: Freshwater
Good management of water resources requires arrsiadding of the effects of adjacent land managémen
on water quantity and quality, the equitable aftmraof water for out-of-stream and in-stream uses]

potential connections between freshwater and coastaystems.

Particular concerns have been raised over the tondif the Motueka River catchment in the last few
years. Annual surveys of brown trout over

Brown trout abundance: the last 6 years have shown that the
Motueka River at Woodstock 1985-2000 observed number of adu|t trout were
140 about one third of the numbers seen in
120 4 1985 (Figure 6). The reasons for this
£ 100 1 decline are unclear but could relate to
& a0 changes in physical habitat suitability for
E &0 4 adult trout in the main river, spawning
S - success in the tributaries, and/or declines
E o0 in food availability.
T g —— 7 . )
95 85 87 89 89 90 91 92 93 94 95 95 97 98 99 00 Of Water allocation from the catchment is

also coming under increased scrutiny.
Consequently, important decisions need
to be made regarding the amount of water
that can be abstracted from the river
without having harmful effects on aquatic

life in the river, while protecting opportunitiesrfirrigation development and population growth.

Year

Figure 6: Decline in trout biomass in Motueka River

Research issues

= What are the effects of natural low-flow on freskevaecology?

» What are the effects of competing water uses ahivater ecology?

» Does water abstraction reduce aquatic habitat yakpecially at low flows?
= How does land use affect water quality and fresbmnatology?

» Does land use affect nutrient and sediment deliteegpastal ecosystems?

Research Theme 3: Coastal

Coastal processes are complex and have receivedtiesntion than water and land issues. Prodiyctivi
and therefore the economic value — of the coastain® environment is dependent on an adequatediut n
excessive supply of nutrients, such as nitrogenplmogphorous. Discharge of freshwater and thedtral
materials this water carries may affect essent@sgstem dynamics (like primary production) and
characteristics (like biodiversity). Coastal protiuity is also affected by sediment dischargeschhrieduce
the light available for plant growth and can smottiee plant and animal communities of the benthic
environment. Discharges of contaminants from frnedbr sources also affect coastal productivity.r Fo
example, there is huge variability in the scall@vest from year to year, so the research willngpteto
identify the environmental drivers that cause this.

Research issues

= How do variations in the volume of the freshwatescharge affect the ecology of the coastal
environment?

= How do variations in the quality of the freshwadéscharge affect coastal ecosystems?

= Can we develop coastal hydrodynamic and ecosystedels for Tasman Bay capable of predicting the
effects of variations in the quantity and qualifyfreshwater discharge from the Motueka River?



Research Theme 4: Social

The focus of this work is to understand how to tea favourable social environment - at districtl an
regional levels - in which science can best be usemhake decisions about resource management. This
social environment aims to improve interactionsaMeein science objectives and end-user needs. We als
aim to improve information flows using a processlechsocial learning for example, the Internet,
community participation and stakeholder analysemally, we want to improve the social environméant
uptake of science information.

Research issues

= How can you improve the responsiveness of sciemsearch programmes to the environmental
management needs of stakeholders?

=  What mechanisms can be used to improve the integrat local and science research information to
improve decision-making?

= What innovative mechanisms can we use to delivestiag information in a form that is readily
available and most useful to end-users?

Observations after the First Year

The ICM approach is working. Our iterative apptoaf doing, reporting, then asking for reactions is
getting us feedback. Sometimes the feedbackdserafortable, but it allows us to steer the programm
the most productive directions. As an examplejli@ek at the Annual General Meeting indicated soate
sectors want closer involvement with the projeobtigh better technical liaison. The Community Rerfiee
Group does not contain representatives of profeasigroups working in the catchment, such as $tafh
forestry, horticulture and aquaculture industriésis is now being addressed.

Relevance to Monsoon Asia Water Resour ce M anagement

Although the biophysical systems in temperate amhddon climates differ significantly, many aspeuits
our human systems are similar. So the approacaravéaking in the Motueka project may well be ukgefu
Monsoon Asia. We believe that the Integrated Gatait Management approach described in this paper
will increasingly become the model which is appltedcatchment management globally. Water resources
research must address community needs more e#bctivio do so will increasingly involve managing
resources for environmental protection as wellbagiévelopment.

While the detailed water issues are different imsomn climates, the connections between land, veaer
marine resource utilisation are critical. The depment of sophisticated catchment models and ecis
Support Systems will allow the impacts of resourse to be predicted in a much more integrated dashi
than ever before. The challenge is for our ingtihal and legal systems to provide the mechanitms
respond to this information by modifying resourcee (patterns and methods so that we can achieve a
sustainable balance between economic producti@mlstevelopment and environmental protection.
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