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Indigenous Values and GIS: a M ethod and a Framework

by Garth Harmsworth!

In New Zealand, geographicinformation systems (GIS) are becomingincreasngy
important in al areas of resource management and environmenta planning.
Thereis growinginterest among the Maori, theindigenous peopl e of New
Zealand, in the use of GIS to hel p them achieve some of their gods and
aspirations. This article describes recent efforts toidentify Maori values which are
part of Maori traditional knowledge (maatauranga Maaori). It then presentsa
method and framework for incorporating these values into GIS tods.

The M aori, the indi genous people of New Zealand, make up 14% of the country's tata
population of 3.7 million. Close to three-quarters of M aaoris (Hapi 1996) have a strong
sense of belongng to regonal or geographically concentrated "iwi" (tribes) and
"hapuu" (sub-tribes). Land, water, and air are centra to M aori life and vaues, and they
regard themselves as the "kaitiaki", or guardians of al natura resources. The rights of
the M aori peopleto their lands, estaes, foreds, fisheries and everything else they hold
dear, including language and natura resources, arelaid down inthe Treaty of Waitangi
(1840). According to presert legd requirements, Maori vaues must be taken into
account in land-use planning. However, the scarcity and sensitivity of the information
on M aori values, as well as the issue of confidentidity, have made it difficult to meet
these requirements. This, in combination with the need to record vast amounts of
spaid information related to historic land grievances, has led to a growing interest in
the development of GIStools geared specifically totheM aaori.

GIS and indigenous knowledge

The advantages of using geographic information systems (GIS) and knowledge-based
systems (KBS) to document indigenous knowledge have been described by Tabor and
Hutchinson (1994) and Gorzaez (1995). Applications at the locd level have been
documented by Lawas and Luning (1996), while M arozas (1991) has examined how
GlSae being used in American Indian land and water rights litigation. M adsen (1994)
has provided interesting examples of the potertia power of GISand remote sensing for
the exploitation of indigenous peoples, particularly by non-indigenous groups.
Examples from both New Zedand (lhaka M, pers. coom.; Maori GIS Conference
1996; Harmsworth 1995, 199743, b) and Canada (Anderson et d. 1993) demonstrate that
where indi genous peoples develop and employ GIStools, they are ableto add their own
culturd imprint to existing applications. M oreover, such tools complement the
indi genous knowledge sy gems traditionaly used to store and transfer knowledge and
information, whereby an important roleis reserved for the relationship with individuas,
places, culturd activities, experience and the spoken word.

Maatauranga Maaori

In a traditional context, maatauranga Maaori (Buck 1949; Best 1924a, b) can be
defined as 'the knowledge, comprehension or understanding of everything visible and
invisible existing in the universe (Williams 1997). Maatauranga Maaori, which
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involves observing, experiencing, studying, and understanding the world from an
indigenous cultura perspective, is often equated with ‘wisdom'. In M aori society, the
transfer of knowledge has adways involved expert individuas, "tohunga', and
institutions (waananga). The tohunga were trained to accurately recdl edements of
knowledge and to organize them systematicaly, for purpases of further dissemination
(Williams 1997). Under the influence of the European colonists, this sysem gradudly
declined and the recording, collection and dissemination of maatauranga Maaari
increasingly took other forms, such as written textua documents, archives, drawings,
and pagpe maps. This process was promated by the authorities, culminating in the
Tohunga Suppression Ad of 1907, which essentidly prohibited tohunga from making
use of their skills. Over the lag 20 years, however, the M aori have begun to redize
what awedlth of knowledge isin danger of disappearing forever on the death of M aori
elders. These "kaumaatua' have reliable traditiona knowledge related to cultura
activities and experiences associ ated with specific loca areas or sites. Thus there has
been a resurgence of interest on the pat of the Maori in recording traditional
knowledge, particularly at theloca or community level, and using new technologes to
make aspects of traditional knowledge available to future generations is seen as an
atractive option. Inthe last ten years, as access to computers has increased, they have
taken an interest in developing computerized databases to store and organize
information on M aori vaues and maataur anga Maaori.

Maori values

The expression 'M aori vaues, which is generdly used interchangeably with the term
maatauranga Maaori, is defined as ‘instruments through which Maaori people
experience and make sense of the world' (M arsden 1988). However, in the present
study we found it useful to use the term Maori vaues as a subset of maatauranga
M aaori, in order to emphasize the gpecia relaionship which M aori communities have,
or have had, with pecific sites or areas and, where possible, to identify such sites and
areas. M aori vaues are described here as historic, culturd, spiritua, and biophysicd;
often they are expressed in aspatia or geographic context.

Method and framewor k

The present research, which made use of participaory methods involving a number of
M aori organizations and individuals in New Zedand, established a number of culturaly
acceptable methods for recording, organizing and making available information on
M aori values in atextud and computerized form (Harmsworth 1995, 1997b). All such
information was classified accordingto specific geographic tribal areas (rangngin size
from 500 km2 to 5000 km2). This produced models linking traditional knowledge—
often in bath orad and textua form—to GIS and multi-media sy gems. These models
made it possible to gore information on M aori vaues (see table 1) and biophysica
information, for the benefit of environmenta management planning, while protecting
confidentiaity and addressing intellectua property rights. Before making use of GIS
technology, al information was recorded and organized within a framework (see table
2).

A framework for enhancing the use of indigenous knowledge is discussed in M athias
(1995). In the present study, information pertaining to each geogaphic area was
organized and aranged within the framework shown in table 2. On the y-axis the
information was classified accordingto e ght main groups, adthough certain information
may appear in more than one group. In generd, the lower the number, the more
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sensitive the information (1-8). On the x-axis information is arranged according to its
confidentidity and detall, and is designated as national, regonad, loca/ community, and
individual levels. Along the x-axis, from left to right, the information becomes
increasingly more detailed, confidentia and persond; greater importance is placed on
property rights; and access to information becomes restricted. The location within the
framework indicates the type and specid attributes of the knowledge, and determines
whether the information may be transferred to more generd levels for use by outside
agencies. Quitable Gl Sdatabase structures have been designed to accomodate the setup
described above . Once information is stored, links are provided between information at
the nationa level and information accessible a the local or community leve; the latter
is likely to be detaled and confidentid, requiring some form of restricted or protected
access. Each piece of information recorded is referenced to an origna source or
sources, such as a person, book, archive or map, and dl references are appropriately
coded for database entry. Once information is classified and stored in the framework, it
can be spatidly represented in the form of layers (see figure 1). Each layer is
characterized by different levels of detail, sensitivity and confidentidity, which
together determine the degree of access at each level.

Knowl edge directories

Information too sensitive or confidentiad to store in a GIS is linked via a database
directory to an individud person. This dlows additiond information to be obtained
from an alternative knowledge source. Some of the available options are shown in table
3. By following the options in table 3, highly sensitive or confidentia information can
be displayed in the form of alabd on a map; dternatively, it can be simply flagged in
the GISas asensitive or restricted areaand the enquirer directed to another information
source. This latter option rdies on the availability of people with accurate traditional
knowledge. Sadly, traditional indigenous knowledge is diminishing a an darming rate
as the population ages (M aundu 1995).

Discusson

Although the methods described above are still in the experimentd stage, they provide
insight into what is required in order to develop culturaly gopropriate GIStools. Inan
increasingly knowledge-based and technologically advanced world, they underline the
need to take into account intelectud property rights, sensitivity, confidentidity, and
links to other, non-computerized knowledge-based sysems. A great ded of traditiona
indi genous knowledge has dready been irretrievably lost in New Zedand, and with the
ageing of those in the indigenous population with grong links to the past, we are
rgpidly running out of time. Society must make cler what vaue it places on this
information from a traditiona or indigenous source. There is enormous potentid for the
use of indigenous knowledge to enhance our understanding of the environment,
underpin culturaly gopropriate development opportunities, and provide a more holistic
and integrated perspective for planning and policy in the twenty-fird century. | hope
that GISand the methods sketched here will be of some use in furtheringthose aims.
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Table 1. Examples of M asori vaues information recorded

Type of information

Historic places, and tribd landmarks

Culturd and socid sites

Ancestrd sites

Archaeologicd sites

Sacred sites

Indigenous place names

Biophysicd resources

Specid plants, specid types of trees

Examples

Fortified villages, hills rocks, rivers

Sites such as "marag’ which exist today
Traditiond land tenure, historic tracks
Cooking sites, tods, wegpons, atifacts

Historic burid sites, sacred battle grounds

Correcting the spdling and adding placenames to
maps, recording knowledge/ histories about
indigenous place names

Landforms, soils, floraand fauna, water qudity,
geothermd and coastd resources

Plants used for weaving, wood for carving, traditiond
medicines

Table2: A matrix framework for recording information on M aori vaues

Main groupsused

a Nationd levd,
centrd government

b. Regiond anddistrict
datebases, such as local
government (conditions and

c. Maori datebases
such as at theiwi or

d. Individual orgroup
informetion - extended

in Maori vdues |(national databases| criteriarequired for storing | hapuu tiibd level family (whaanau) or
classification public domain confidential information) | (secured protection of | individud (highly sensitive
access) 1b. regional ordistrict daa informeti on) or persond informetion)
on vegetaion and land-use

1.vegeation la national or 1b.regiona ordistrict daa |1c.locd informetion |1d. plant uses, plant
regiond dataon on veggetaion and land-use |on vegetaiontypes |varidies, medicind plants,
vegeation and plants for weaving etc.
land-use

2. animals, birds, |2a. national or 2b.regional ordistrict daa |2c.locd informetion |2d. specid animals, birds,

fish, insects regiond dataon on animels, birds, fish, on animal s, birds, fish Jfish, insects, such as gecid
animels, birds, etc. |insects insects foods, cultural haved,

fishing grounds etc.
3.land, soil 3a national or 3b. regional ordistrict deta |3c. tribal information |3d. specid landmerks, land
regiond dataon | on Iandforms, soils €c. on land features, features, traditional
|andforns, soils, landformrs, soils, etc  |knowledge onsoils and
etc. cultivati on, muds/dyes for
weaving etc.

4. water 4a. national or 4b.regional ordistrict daa |4c.tribal informaetion |4d. deailed or confidential
regiond dataon onwdaer onwdaer informetion onwater
water

5.ar 5a nationa or 5b. regional ordistrict data |5c. tribal information |5d. detailed or confidential
regiond dataon airfon air onair informetion on ar

6.speda places |6a limited 6b. regional and digric 6c¢. tribal informetion [6d. detailed or confidential
informetion on information onspedal on ecid places, information onspedal
speda places, places, culturd and historic |culturd andhistoric  |places, culturd and historic
culturd sites sites sites (such & sites

archaedl ogicd sites)
7.sacred Stes 7a. litleor no 7b.regional and digrid 7c.triba information |7d. deailed or confidential

information at the
national or regiond
levd

i nformation on some sacred
sites (generalised
informetion)

on sacred sites (such
as buria grounds)

information onsacred stes
(such as burid grounds)

8. metaphysicd

8a. littleor no
information at the
national level

8b. noinformetion at the
regiond or digrid levd

8c. tribal informetion
on metaphyscal
information (spiritud,
cosnological)

8d. deailed or confidential
metaphysicd informetion
(such as siritual,
cosnological)
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Figure 1: GISlayers and confidentia sub-layers
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Table 3: Example of options for aknowledge directory

Option Example
(1) Silent or Recording the informetion in an archive or filing system, linked toa
conceded files GIS database or a map.

(2) Overlay or grid
to flag sensitive
aeas

Recording the information for example as a grid network, which does
not identify the actud position or location of confidentia or sensitive
information such as sacred sites.

(3) Link to books
maps, €c.

Setting up a directory to direct the enquirer to associaed knowledgein
books and maps.

(4) Link to people
such as Maori dders

Setting up adirectory to direct an enquirer, viaaMaori organization
or contact, to an indvidud for answers to particular questions and
assodi aed traditiona knowledge.
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