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Welcome to the first edition of the news
letter for 1995.  The �Internet in Fiji�
issue dominated the first user group
meeting of the year and it is clearly
an important communications tool for

gaining access to GIS & RS data.  Remember that up to
90% of the cost of a GIS is the actual data and faster
methods to find up-to-date and accurate data is ex-
tremely important.  Another use for the Internet will be
publishing data and or data catalogues which are
projects that all custodians of data should consider.  This
issue contains an article describing the Internet in Fiji
and includes a press release following the presentation
at USP of the Internet survey report.  It is inevitable
that Internet access and use will spread through the
proposed enhanced service which can only benefit all
users.

There are contributions from Management Services
Division (Forestry), Native Lands Trust Board, USP, as
well as consultants, specialists and providers in the GIS
& RS field.

Again we welcome contributions from national, re-
gional and international users.  Yes, you can reach us
by Internet - see back page for the addresses!

UPDATES
• SOPAC has a new Deputy
Director. Alf Simpson who was
the Director of Mineral Re-
sources Department, joined
SOPAC in February, replacing
Jim Eade.

• George Saemane will be the
GIS Laboratory manager at
USP. He can be contacted by
phone: 212651 or 313900 ext.
2551.

• USP intends to reserve one
computer for GIS software
testing. Several software
packages will be available on
this machine where users can
evaluate the different GIS ap-
plications.

• The ESCAP GIS and Re-
mote Sensing workshop will
be held at the Tradewinds con-
vention centre 13-17 Febru-
ary, 1995. The workshop will
provide participants with an
overview of applied GIS and
remote sensing in the region.
There will be participants from
the majority of the island
states and the regional organi-
sations and personations will
include applications of these
technologies from users in the
Fiji.

• Osea Tuinivanua (MSD-For-
estry) has postponed his post-
graduate study in Germany at
the University of Freiburg from
April (as stated in Newsletter
9407) until June this year.

• The last GIS and Remote
Sensing User Meeting in 1994
was held in December at USP.
The theme was the potential
for a new Internet link to Fiji
and the options for implement-
ing this service. For more in-
formation see “The Internet in
Fiji” by Les Allinson in this
newsletter.

• The first GIS and Remote
Sensing User Meeting in 1995
was held 7 February, again at
USP.  Osea Tuinivanua ex-
plained the potential and lim-
its of secondary forest stratifi-

system of unit measure. More
on this subject later on in this
newsletter.

• Osea Tuinivanua demon-
strated in a second presenta-
tion the potential of GIS for
planning forest plantation
sites. Information such as
logged forest, slope map soil
are combined to avoid planta-
tions being established in vir-
gin forest or on insufficiently
fertile soil.

• The following organisations
outlined their plans for 1995:

• Department of Environ-
ment  will establish an environ-
mental data base. In May a
consultant will arrive to assist
in this job.

• Energy Department  has no
GIS at present. However,
there is a potential to use GIS
for a mini hydro program for
rural decentralised production
of electricity. The department
will train people in GIS appli-
cations, later a decision will be
made on the purchase of a
system.

• FEA will establish GIS facili-
ties.

FLIS will concentrate on the
topographical data base. The
following layers of available
sheets from the new Lands
Department map series will be
scanned in New Zealand: 1)
topography 2) hydrology 3)
land use.

• Lands and Survey Division
will not establish their own GIS
facilities as it will use the sys-
tem at FLIS. They will store all
geodetic data in their own da-
tabase at FLIS. The stereo
mapper will be updated to
analytical instruments.

MRD will create a detailed
catalogue of available GIS
data. In Viti Levu a hazard
mapping project will start. Fur-
ther, a geological map of Viti
Levu at 1:250,000 scale will be
produced.

MSD-Forestry  will relate their

cation in Fiji. There are sec-
ondary forest types with
strong correlation between the
dominant species and spec-
tral characteristics. Other sec-
ondary forest types do not

have such a clear spectral fea-
ture. Further, the share of a
forest species in the canopy
is not represented by the
share in timber volume per
hectare, which is the forest
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spatial and non-spatial data to catch-
ment areas. All water catchments will
be digitised. The monitoring of forest
cover will continue with new SPOT data.
AIDAB will continue to fund the mapping
of logging areas at 1:10,000 scale.  A
new European Union funded project will
start to map plantation sites using GPS
facilities. Aid from the government of
Japan will continue.

• NLTB  will further concentrate on the
file transfer from their system to DXF
format. FLIS announced that the first
mataqali boundaries are available in this
format. The problems related to map
projection are not yet solved.

• PWD starts a road inventory project.
All roads will be mapped by driving along
with GPS equipped cars and storing the
co-ordinates later in a GIS for map pro-
duction. The utilities section will attempt
to use GIS and GPS techniques for

water sewage mapping.

• SOPAC will continue to help member
countries to establish their GIS facilities.
During the next month SOPAC will pur-
chase a CD writer which will be used
for transferring the large offshore map-
ping and related datasets to member
countries. It will also be used for archiv-
ing tapes to avoid data loss caused by
fungus. This will be important for satel-
lite data which sometimes still arrives
on digital tape. An A3 size colour scan-
ner with 600 dpi resolution will arrive
soon to enable the scanning of aerial
photos. SOPAC will analyse bathymetric
information of digital satellite images.
Air-borne SAR images will be produced
for Fiji.

• USP will produce a video about GIS
activities in Fiji. Four public GIS work-
shops will provide technology transfer
as well as the normal training classes.c

The bugs reported in this article con-
cern the PC-ERDAS 7.5 programs SEED
(version 7.4.08.449) and CMATRIX (ver-
sion 7.4.04.435).

SEED is the training sample select-
ing program that has to be used prior
to supervised classification procedures
like MAXCLAS. It offers three different
ways to gather the sample pixels, al-
ways using a so called �seed� - or model-
pixel, against which the pixels that are
contiguous to it are compared with re-
spect to conditions or parameters set
by the operator.

During the program run, a search-
ing or growing algorithm is performed
which adds those pixels to the training
sample that fulfil the conditions set.
While looking for the sample pixels each
accepted pixel is highlighted in the
graphics overlay with a colour from the
graphics overlay default colour palette
according to the number specified by
the operator. After completion of the run
the statistical parameters (total number
of points, mean, min, max, standard
deviation, the histogram and the
covariance matrix) are stored for each
training sample as signature in a *.SBD
file. The boundaries of the training sam-
ples are kept in a *.DIG file, which is
automatically created, when the ques-
tion at the beginning of the program

PC–ERDAS 7.5 PROGRAM BUGS
n by Thomas Kremmers, University of Freiburg

�Save associated polygons?� is an-
swered with �Yes�. This is a must when
the program CMATRIX is to be used
afterwards, because CMATRIX com-
putes a test classification on the basis
of the training area polygon.

For defining the training samples the
operator can specify spectral or spatial
parameters or a combination of both as
follows:

a. Spectral Parameters
As spectral parameter the spectral
distance between each candidate
pixel and the mean of the sample is
used. The spectral distance (for ex-
planation see ERDAS FIELD GUIDE)
allows the control of the amount of
homogeneity in the sample.  Speci-
fying a low spectral distance value
will lead to a more homogenous
training sample with a low stand-
ard deviation and smaller number
of incorporated pixels. Training sam-
ples with low standard deviation im-
prove the probability to separate
them distinctly from each other and
help to avoid conflicts in assigning
pixels to the different classes when
using a classification algorithm.
Finding the appropriate value for the
spectral distance is a trial and error
process weighing up the acceptable
standard deviation and the needed
minimum number of pixels to
achieve a statistically reliable sam-
ple.

When the acceptable spectral
distance is found, all pixels that are
contiguous to the seed and fulfil this
condition are taken into the sample
and the polygon is created by tak-
ing the coordinates of the boundary
pixels of the highlighted training
area.

BUG! Creating the polygon, respec-
tively its shape is the critical point
that causes the problems when com-
puting a CMATRIX afterwards.

A lot of �filled� areas can occur,
which means, that boundary pixels
are directly facing each other when

Figure 1. Filled and bottle-neck or cut-off-areas in polygons.
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seen from inside the poly-
gon. Furthermore the
polygon can contain areas
which I would like to call
�bottle-neck� areas and
which are ̀ cut off� from the
rest of the polygon. For il-
lustration see Figure 1.

When the polygon is
saved from the graphics
overlay plane into the
*.DIG file after accepting
the signature by writing it
to the *.SBD file, the pro-
gram seems �to forget�
some of these critical ar-
eas or the program
CMATRIX does not recog-
nise them.

This error can be de-
tected when comparing
the number of total points
given for each training
sample in the *.SBD file
with number of total
points listed in the
CMATRIX printout. When
this error occurs the
number of points given by
CMATRIX is smaller and
the computed classifica-
tion accuracy are there-

Also keep an eye on the
shape of your digitised
polygons, because pixels
in �filled� and �cut-off� ar-
eas (see above) are not
taken into account. Only
pixels in the �open� part of
the polygon are marked
and highlighted.

c. Both Spectral and Spa-
tial Parameters
This is a combination of a.
and b. and therefore may
incorporate all the prob-
lems listed above.

It is dissapointing that SEED
and CMATRIX programs do
not work properly. Especially
because the �spectral dis-
tance� option would have
been a useful tool for quick
and easy determination of
training areas. Geosystems,
the ERDAS distributor in Ger-
many, gave the information
during a telephone call (9 Feb-
ruary,1995) that unfortu-
nately there will be no more
bug-fixing for PC ERDAS
7.5.c

fore not reliable.
When the error does

not occur, feel lucky!

b. Spatial Parameters
Here the operator can
specify a spatial maximum
distance, in pixels, that a
candidate pixel can be
from the seed or you can
draw a bounding polygon
in the overlay plain. Then
the seed pixel has to be po-
sitioned inside the poly-
gon.

BUG! When drawing a
bounding polygon using
the seed option �Draw on
graphics plane?� the cre-
ated *.DIG file is only in
file coordinates, even if
your image is geocoded.
The map coordinates are
not transferred to the
*.DIG file.

The problem may be
solved, when using poly-
gons that were predefined
with the program
DIGSCRN. Here the map
coordinates are trans-
ferred to the file.

ate collection, interpretation
and application of new data
which is the real need. The
emphasis is firmly in the “of-
fice” with increasing needs for
computer operators, digitisers,
database specialists, remote
sensing analysts and the like.
This is all at the expense of
the field activities specifically
data collection and resource
management. Training of for-
esters, geologists, hydrolo-
gists, ecologists, climatolo-
gists and the like appears to
be lagging; data collection is,
in some cases, actually being
reduced as financial and tech-
nical resources are reas-
signed to the “office and its
hungry technology base”.

Donors are heavily in-
volved in this process and
hence its consciousness in the
“over-aided” Pacific. Recipi-
ents like the technology, while
for donors it is cost effective
and convenient to provide
hardware and a specialist.
There is little doubt that, for in-
stance, when the choice is
between some sophisticated
hardware producing attractive
soil maps, which Government
or Donor would plumb, and the
alternative, lengthy training of
a local soil scientist and the
analysis of 10,000 new soil
samples.

Of course it is not all bad
and the potential is very good
but some serious thinking
should be afforded as to what
all this technology is analys-
ing and how it can actually re-
sult in improved resource
management in the field. It is
quite clear that more techni-
cal and financial resources are
required in the field.

Sites of National Significance
Fiji’s State of the Environment
Report collated a Preliminary
Register of Sites of National
Significance which contains
140 “natural” sites which are
those of biological, ecological,
geological, geomorphological
and landscape interest. Cul-
tural and archaeological sites
are not included at the mo-
ment, but it would obviously be
useful for these to be added.

n by Dick Watling Ph.D., Environmental Consultants Fiji
Box 2041, Government Buildings

Is a GIS the answer to all your problems?
. . . not if you are a site of national significance!

This article raises some issues arising from the rapid adoption of computer aided technology
by many resource management agencies over the past few years. It is written to be thought
provoking rather than critical, and in a desire to stimulate reflection and serious consideration
of the real issues. The article ends on a more positive note, looking at one particular issue for
which GIS could be a very useful management tool, Fiji’s Sites of National Significance (SNS).

The last five years has brought computer-aided data storage, analysis, drafting, remote
sensing and information systems to the small company and government department. And for
those who have had the opportunity to visit or work with many Pacific Island and South East
Asian Governments over the last decade, the changes seen are nothing short of dramatic.

The advantages of the technology in the resource management sectors are obvious, all
allowing for quick, flexible and visually-oriented presentation, highly impressive to politicians,
decision makers and non-specialists. It is also greatly favoured by donors for exactly the
same reason.

However, there are an increasing few who believe that the race to seize this modern tech-
nology is, in many cases, at the expense of the foundation and purpose which the technology
serves, specifically collection of reliable data and active management. There is a tendency to
believe that if you can see it in several different forms on a monitor or on a customised map
sheet, then that is the essence of natural resource management. Once this stage is reached
then the task is accomplished, these tools have become an “end” rather than a “means to an
end”.

In many Pacific Island Countries, for instance, these technology driven initiatives are lead-
ing to the reprocessing of dated information, often of dubious quality rather than the appropri-
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The Preliminary Register is by no
means exhaustive and represents the
published and archived knowledge of a
few interested individuals acquired over
many years, results of some Govern-
ment initiatives and specialist knowl-
edge. These sites are under increasing
pressure from a whole variety of devel-
opment initiatives, some have been lost.

The Register is obviously a useful
collation of data but in itself is of little
use unless attached to a management
framework. Quite obviously too, enter-
ing the large number of scattered sites
of varying areas into a spatial database
which can then be utilised in the GIS of
the various resource management
agencies would be a sensible option in
order to broaden the institutional aware-
ness of these sites. The managers of
Forestry GIS, have of their own initia-
tive, already undertaken this for sites
within or close to forested areas. This
is when the first management problem
is confronted. Where are the bounda-
ries of these sites? How important are
they?

At present these questions are en-
tirely unanswered and so in reality, these
sites are still a “paper” initiative, devoid
of any management setting. This is
something that needs to be rectified,
however, as this is where the real diffi-
culties surface because of the lack of
any obvious institutional or legislative
framework. The same problem that has
resulted in at least five different Gov-
ernment agencies or departments be-
coming involved in “Protected Area
Management”.

When a specific agency is given the
responsibility and the legislative back-
ing, the question is what type of man-
agement would be appropriate for such
diverse sites. Because of our proximity

to New Zealand, Australia and the
United States, thoughts usually tend to-
wards  Government run National Parks
which are in reality an entirely unsuit-
able arrangement for Fiji’s SNS as these
are all “privately” owned by landowners.
Only the most significant may eventu-
ally be acquired by Government through
satisfactory arrangements with the land-
owners. The remainder will require other
forms of passive control without aliena-
tion. To this end, we should be looking
at National Parks in Europe and Sites
of Special Scientific Importance (SSSI)
in the UK which are much more suit-
able models as they allow people/own-
ers to get on with their lives even though
they are in a National Park or own an
SSSI. It is only when a change to the
character of the site is envisaged does
any form of development control
emerge.

In summary, a system worth consid-
ering for management of the SNS is: an
agency with the responsibility of docu-
menting SNS including boundaries, in-
ventory, degree of significance etc.;the
agency would officially notify landown-
ers concerned and would be responsi-
ble for a database which could be linked
to all the major resource management
agencies;a system of monitoring would
need to be introduced, having the sites
linked to government GIS etc. would be
a first useful move, otherwise the Pro-
vincial Authorities may well be best
placed to undertake general
surveillance;a legislative framework is
required to institute the agency and to
enable control of any developments
which would change the intrinsic char-
acter of such sites; andopportunities be
identified and institutionalised for land-
owners to best benefit from the pres-
ence of the sites on their land holdings.c

printers, CD drive, and field data
equipment.  USP�s other facilities are
also available, such as a state-of-
the-art Media Centre and Compu-
ter Centre.

An introductory GIS course is
offered in Geography (GE204), us-
ing primarily a hands-on laboratory
approach to learning.  It is being
developed into a distant learning
class, also, eg., video and audio tape
lectures, home practicals, commu-
nications via e-mail, etc.  A special
�illustrated GIS Primer� has been
written to meet the needs for begin-
ners, particularly those with little
computer experience and having
English as a second language.  The
GE204 course will be offered in Se-
mester I this year, using ArcInfo
as the primary GIS.  There are de-
signs for additional courses, eg.,
remote sensing.  Also, planning is
underway to meet the demands for
professional certification, such as a
diploma programme.  Resource en-
hancement is necessary to support
larger efforts but encouraging cam-
paigns are underway.

The GIS Unit is under the direc-
tion of Dr. Bruce Davis of the Geog-
raphy Department and is managed
by Mr. George Saemane, a recent
arrival from the Solomon Islands.
Currently four student assistants
are working full time during the
summer, but more will be added
when the semester begins in mid-
February.  The core group is grow-
ing and capabilities are improving,
as evidenced by increasing complex-
ity of service tasks undertaken.

Preliminary plans for 1995 are to
secure an additional faculty position
to support the diploma course and
to offer workshops and short
courses.  Acquisition of additional
equipment and facilities continues,
as does the growth of in the number
and quality of assistants.  Data re-
sources need to be enhanced, in-
cluding conversion of numerous
standard maps to digital format.
Several research projects are
planned and should include integra-
tion of remote sensing data.  A ma-
jor commitment to the user commu-
nity remains and will be the corner-
stone of the GIS Unit�s growth and
support for the year.
For further information, please contact Bruce
Davis (212-589 or 313900, extension 2589,
fax at 301487, or e-mail
DAVIS_B@USP.AC.FJ) or George Saemane
(212651, 301487, extension 2651, or e-mail
SAEMANE_G@USP.AC.FJ).

GIS Training at the University of the South Pacific
In response to a growing GIS community and calls for training and educa-
tion, the University of the South Pacific developed a GIS Unit in late 1993.
Its primary missions are to provide educational and research support for
USP, provide training (workshops, short courses, etc.) for USP and the
user community, support local and regional GIS efforts (especially the
GIS User Forum), and to serve as a computer technology node for the
region.  The Unit�s teaching lab has 20 PCs networked to the central USP
Vax, running a variety of GIS and associated programmes, such as PC
ArcInfo, ArcView, Idrisi, PopMap, OSU-MAP, ExploreMap, GIST, Tredmar
(image processing), and several CAD, graphics, spreadsheet, and statisti-
cal packages.  The central research and support lab has four PCs (more
forthcoming) and uses ArcInfo as the primary GIS, assisted by the pro-
grams mentioned above plus a suite of other support softwares.  Periph-
erals include a large digitiser table, large plotter, colour and monochrome
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Events Remote Sensing In Situ Both Methods Deduced by both
methods

Tsunami +

Starfish predation +

Flood +

Sand dredging +

Sea urchin exacavations x +

Fishing pressure +

Reclamation effects x +

Effects of agriculture,
deforestation and related
activities x +

n by Veikila Vuki, Institute of Pacific Studies, USP
P.O. Box 1168, Suva, Fiji

This work is concerned with
the combined use of conven-
tionally gathered data and re-
mote sensing methods to
study the communities of
Suva Reef, Fiji.  A principal
objective was to observe coral
reef processes that could not
be studied effectively by either
method individually.

The in situ surveys have
provided detailed information
on reef community dynamics
at a small scale while the air-
borne images have been able
to reveal the longer term gen-
eral patterns.

The airborne images pro-
vide sampling relatively regu-
larly over a longer period
(1945-1991) while the in situ
surveys are occasional.  The
in situ observations provided
occasional “snapshots” in
1984, 1989 and 1991 of six

transects on the reef flat.  The
airborne images, on the other
hand, filled the gaps in space
and time that cannot be pro-
vided by in situ observations.

The results of the in situ
surveys show massive
changes to the reef substra-
tum caused by sea urchin ex-
cavations. Four decades of
habitat changes documented
from airborne images showed
that the magnitude and spa-
tial extent of these changes
were related to likely causes.
In particular, the long term pat-
terns of spatial changes of
seagrass beds revealed that
there were oscillations in the
regrowth and losses.
Seagrass beds extended to-
wards the lagoon in some
years and regressed in others.

Other disturbances have
also made significant contribu-

tions in shaping the commu-
nity structure of Suva Reef flat
between 1945 and 1991. Ma-
jor causes of disturbances
were tsunami and cyclone
damage, flood damage, star-
fish predation and effects of
human activities. Tsunamis
have probably caused more
damage to the structure of the
reef than any other distur-
bance occurring between
1945 and 1991.

In order to evaluate the
usefulness of remote sensing
in comparison with conven-
tional in situ sampling methods
for monitoring Suva Reef, a
summary of monitoring meth-
ods and events being moni-
tored is presented in Table 1.
Where both methods were
used to monitor events, the
most effective of the two meth-
ods is marked with an ‘x’.

LONG�TERM CHANGES OF SUVA REEF FLAT COMMUNITIES
FROM CONVENTIONAL IN SITU SURVEY AND REMOTE SENSING METHODS

Remote sensing provides a
synoptic view of Suva Reef
that has never been appreci-
ated before. The historical
record of changes docu-
mented from airborne images
demonstrated the usefulness
of remote sensing as a tool in
determining long term
changes in reef habitats. The
lack of local expertise to con-
duct in situ surveys in the past
has hindered any accumula-
tion of long term data for any
Fijian reef. Therefore the only
way to answer questions on
long term status of Suva Reef
is to consider information from
airborne images.

Information on the spatial
patterns of habitats on the reef
flat provided the most valuable
contribution of airborne im-
ages to the understanding of
long term community dynam-
ics on Suva Reef. Moreover,
as a result of information ob-
tained on spatial patterns the
likely causes of changes of
habitats were able to be re-
lated to the environmental his-
tory prevalent at any particu-
lar period. Furthermore, re-
mote sensing has greater ben-
efits when used in conjunction
with in situ survey data
to examine the possible
causes of change.

Remote sensing as a tool
has a lot to offer in terms of
understanding Suva Reef as

Table 1 . Methods to monitor events in the Suva reef. x = the most effective method.

Introduction
GIS analysis has shown that there is not only defor-
estation in Fiji, but there is also a large area of second-
ary forest containing introduced fast growing species.
A socio-economic database was planned as part of the
forest monitoring system at MSD-Forestry because there
is a need to assess the reasons of forest cover change.
Further, it should assess the social benefit the forest

FOREST SOCIAL PRODUCTS provides for the land own-
ers. It could help to show
that Fiji�s natural forest
has value which is impor-
tant for the rural popula-
tion beside the national in-
come from tropical timber.

Information was gath-
ered by the field teams dur-
ing establishment and
measurement of perma-

nent sample plots. The vil-
lagers in the vicinity of the
sample plots were inter-
viewed.

A total of 16 villages
were interviewed. The
number of households per
village range from 12 to 85
with an average of 58 per
village.

Local Use of Timber
Timber is used by the vil-
lages for furniture, con-
struction of houses, fenc-
ing and so on. The need for
woodcarving and boat
building are very specific.
Woodcarving and boat
building need special tree
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an entity as well as in remote reef ar-
eas. Although the loss of information at
species level is recognised, the informa-
tion on the direction of change is vital in
the overall understanding of significant
habitat changes and their likely causes.

The experience gained from remote
sensing analysis should enable reef
ecologists to re-evaluate the current
methodology of monitoring long term
coral reef changes. There should, how-
ever, be a balanced approach to the
question of scale in which the monitor-
ing is taking place. An appropriate scale
should be able to distinguish between
significant changes and “noise” from any
conventional in situ survey.c

species and should be monitored in the future.
The amount of timber for construction was estimated with 1.8 m3 per

household per month. Because small dimensions are used the estimation
is difficult and most probably the figure is overestimated. The local use
has negligible impact to the forest because it�s selective cutting of trees
with small dbh (diameter at breast height (130 cm above ground)).

Kerosene stoves are getting more popular, but firewood continues to
play a dominant role in rural areas. The fuel consumption is estimated
with stack pile firewood of 2.7 m3 per household per month. Fuelwood
collection has no negative impact on a healthy forest. In respect  to kero-
sene, the use of fuelwood does not contribute to the enrichment of global
dioxide.

Water Supply
Full forest cover sustains a stable water supply and good water quality.
Forest canopy reduces erosion during heavy rain the quantity of sediments
is low. Generally, most villages get the water supply from the nearest
creek, the average distance is recorded with up to 250 m. Only 20% of the
recorded villages have their own water wells.

More than 50% of the visited villages noted a change in water quality.
The reason should be investigated.

Food and Medicine from the Forest
It was noted by the field teams that there is an increase of medicine sup-
ply by pharmacies which replaces local traditional medicine. However,
more than 80% of the visited villages get most of the medicine still out of
the forest. More than five times a week somebody is collecting plants used
for traditional medicine.  Villages named the following plants as important
for medical treatment. The sequence shows the percentage of villages which
named the plant.

Drautolu (69%), Wabosucu (44%), Qiqilia (38%), Wi (38%), Vativati (25%),
Totodro, Vacea Maca, Vuetinaitasiri, Kavika, Dabi, Vulokaka.

Forest products are added daily to the food in rural areas in Fiji. The
villagers named several fruits and plants provided by the forest.

Hunting provides important protein in the nutrition content of the meal.
The teams noted an average of one third of a pig per household per month.
During season, bat hunting provides additional protein.

Livestock Farming
There was an average of more than 4 cattle per household recorded. This
shows that cattle are an important part of food supply and income. Cattle
were found in all villages and all villages have cattle  grazing in the forest.
It is possible that cattle farming was practised mostly in cattle farms be-
fore and now the practise has changed to smaller herds of cattle driven
into the forest around the village. This would explain the increase of intro-

n by Les Allinson, Computer Systems Manager, SOPAC

THE INTERNET IN FIJI
Introduction
As we approach the end of the 20th century and the promise of the information highway becomes
a reality for the developed countries it is clear that users in Fiji, the hub of the South Pacific, are at
a critical point of gaining access to this highway. The highway has one common and global vehicle:
Internet which is the largest network of networks in the world and Fiji users have several possibili-
ties for getting on board.  We look at the history of the net, the current status in Fiji as well as
possible scenarios for access. The smaller island countries also have a possible option for sharing
the services and these will also be outlined.

What is the Internet
The Internet is a network of networks made up of millions of interconnected computers. It  came into

being as ARPAnet (Advanced Research Project
Agency Network), an experimental distributed
network of computers designed in the 1970�s by
the US Defence Department to withstand a nu-
clear attack where no one computer was a cen-
tral hub. The National Science Foundation then
built NFSNET along the same lines as ARPAnet
to connect research and educational institutions
and with the lifting of access restrictions in the
early 1990�s commercial networks joined the
Internet.

The phenomenal success of the Internet can
mainly be attributed to the fact the no one really
owns the net and the technology is open and

duced species such as African Tu-
lip in pasture land.

Goat farming takes the second
place. An average of nearly 3 goats
per household were noted.

In some villages horses are part
of the livestock (0.5 horse/house-
hold).

The impact of livestock farming
to the forest is not known in Fiji.
There might be a damage on the
regeneration, however, this must be
investigated. Within the forest the
soil erosion caused by cattle is less
than in open pasture land.

Recommendation
The socio-economic database is only
a start and will be continued by for-
est field teams. It must be linked to
spatial data to investigate the for-
est value for rural areas and the
impact on the forest. Further it has
to be linked to data bases of other
departments in Fiji such as Agricul-
ture and Hydrology. Proposed inves-
tigations of reasons and impacts
may modify the database structure.

For more information contact Osea
Tuinivanua, MSD, Forestry, Fiji.c
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non proprietary.
Internet is a layered service

which offers interactive access for
querying information, file transfer
(ftp) and e-mail where interactive
access and ftp requires connection
to a full Internet node or Internet
Service Provider while e-mail can be
transferred by an e-mail only ses-
sion. Thus e-mail can be seen as the
most basic of the service.

What can a User in Fiji get now?
At present, users in Fiji have no
Internet host which is accessible to
the public.  There are the following
options:

USP (University of the South
Pacific) has provided a Internet host
for university staff and associates.
The host is the top level domain for
Fiji and has full Internet access via a
dedicated international circuit to
AARNet (Australian Academic and
Research Network). The speed of
the circuit is 4.8 Kbps which is some-
what slow for an ISP and there is lim-
ited availability of accounts.

SPC (South Pacific Commis-
sion) hosts the Sustainable Devel-
opment Network which allows staff
and others working on sustainable
development and related projects
access to a dial-up e-mail service (a
MS-DOS PC running simple network
services named PACTOK) which
regularly transfers e-mail with the
Internet via a host in Australia. Simi-
lar dial-up services are provided in
several island countries. The SDN
project is funded by UNDP. This serv-
ice is only available to SPC staff and
those affiliated with SDN projects
and limited for e-mail

SOPAC (South Pacific Applied
Geoscience Commission) has a Unix
host which regularly transfers e-mail
with ORSTOM, New Caledonia,
which is an Internet host connected
in turn to ORSTOM, France which is
on the Internet backbone. This serv-
ice is only available to SOPAC staff
and affiliates and limited to e-mail.
The mail interface, however, is
Microsoft Mail which is consistent
across local and Internet e-mail.

PEACESAT (Pan Pacific Educa-
tion and Communications Experi-
ment by Satellite) is a non commer-
cial satellite based communications
network allowing connection of many
sites in the Pacific in a mesh topol-
ogy for the transmission of voice and
data. There is a PEACESAT very

A feasibility study on the expansion of Internet services in Fiji is
being conducted by the University of the South Pacific. The USP
contracted Mr. Gabriel Accascina, Information and Communi-
cation Consultant, to conduct a study on the social, economical
and technical aspects of offering Internet services to interested
organisations in the country. The study was funded by the Asia
Foundation.

As Internet becomes more and more ubiquitous, many po-
tential users have been approaching the University asking for
Internet connectivity. USP, though has been unable to fulfil the
demand mainly due to technical and funding limitations. The
study presented by Mr. Accascina concludes that it is possible
to offer reasonably priced Internet services in Fiji by forming  a
Consortium of users, as it has been done succesfully in other
developing countries.

For those who are not familiar with it, the Internet is a net-
work of millions of computers around the world. This network
allows users to send electronic mail messages to each other
and to access a very large information base. It also allows users
to “publish” their information on the network for others to re-
trieve. Internet services also allow overseas users to access
available information relative to Fiji, including economic, aca-
demic and trade/commercial information. This data exchange
may be extremely important for the future of the country as it will
allow users in Fiji to join the electronic community world-wide
and take advantage of the Internet service to further its own
development.
For more information please contact: Dr. John Clayton, Director,
Computer Services, USP, 313900 or Mr. Gabriel Accascina, In-
formation and Communication Consultant, 304989.c

small aperture terminal (VSAT) lo-
cated at SPC, Nabua, as well as at
Fisheries Department, Lami.  Of
these two Fiji sites, SPC, regularly
exchanges Internet e-mail with the
PEACESAT headquarters site in
Honolulu. These e-mail exchanges
have to be manually scheduled and
again the service is limited to SPC
staff and affiliates.

The only other option for a user
who cannot access any of the above
is to subscribe to a service provider
outside of Fiji such as Compuserve
in Australia which offers Internet e-
mail in addition to its many user fo-
rums.  The disadvantage of such
service is the high cost which is the
sum of subscription charge, volume
charge and the major charge item,
international communication tarrifs.

None of these options provide
cost effective access for users out-
side the above organisations/serv-

ices and the only full Internet access
is via a low bandwidth circuit to Aus-
tralia. The situation had become a
case of users exploring their own
options due to constraints and there
seemed no likelihood of a coopera-
tive effort.  The need for a study was
identified by USP and a consultant,
Gabriel Accascina, was commis-
sioned under Asia Foundation fund-
ing to produce a report which ex-
plored Internet Services for Fiji.

What are the options for Fiji?
The study identified the existing pro-
viders and users and arrived at a rec-
ommendation of the formation of a
consortium of users who would man-
age the Fiji main ISP which would
provide full Internet access and
which would be funded by contribu-
tions from the various organisations
where the annual fee would be pro-
portional to the size class of the or-

ganisation.  This in turn would  deter-
mine the bandwidth allocated to that
organisation.

An example of the possible or-
ganisation size, fee and bandwidth for
year one is shown in Table 1 overleaf.

The estimated cost of establish-
ing and operating an ISP for Fiji would
be FJD 230,000 for the first year with
a 19.2 Kbps leased line to Australia
and FJD 326,000 for the second year
with a 64 Kbps leased line.  It is en-
visaged that seed funding would be
needed to cover the cost of establish-
ing and operating an ISP for Fiji for
the first year after which time it would
be self sustaining.

The comprehensive report on
Internet Services for Fiji was pre-
sented at USP on Thursday 6 Febru-
ary by Gabriel Accascina and received
support from a large group of poten-
tial users.  A steering committee was
formed at the meeting and it is antici-
pated that this committee will act rap-
idly in identifying funding sources for
the first year seed cost.

There are of course other options
to a consortium and one would be for
a commercial company to operate an
ISP where the company could be a
telecommunications provider.  How-
ever, it appears that the expertise in
implementing and operating Internet
services is within USP, SOPAC and
SPC which favours the consortium
approach.

What are the options for small is-
land countries?
The introduction of an ISP in small
island countries using the consortium
model may not be feasible for some
time due to the high cost of interna-
tional communications and the small
number of potential users.  The short
and medium term solution would be
to use the PEACESAT network to con-
nect the small island countries to Suva
or Honolulu and then onto an ISP.  The
PEACESAT network is being up-
graded in 1995 from analogue to dig-
ital and it is expected that many of the
sites in the Pacific will have been up-
graded by mid 1996 which should al-
low each site to dedicate a portion of
its bandwidth for X.25 which can be
used to access an ISP in Suva or
Honolulu.

Summary
The introduction of an ISP will greatly
assist users in Fiji by providing access
to Internet services for both import and

A Study on the Expansion of
Internet Services in Fiji
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Class Employees using computers Annual fee FJD Bandwidth

Large more than 50 14,000 4.8 Kbps
Medium between 6 and 50 6,000 2.4 Kbps
Small 5 or less 2,000 1.2 Kbps

Table 1.

export of information but more importantly it will place Fiji on the informa-
tion highway map which is essential for attracting investors in the technol-
ogy sectors.  As well, there is a solution for the small island countries to
share in Internet access and bring the whole Pacific onto the highway.
For a copy of the report �Internet Services in Fiji� contact Gabriel Accascina,
Information and Communication Consultant, Tel: 304989 Fax: 304981 or
John Clayton, Director of Computing Services, USP, Tel: 212422.c

STRATIFICATION OF
SECONDARY FOREST IN FIJI

n by Osea Tuinivanua, MSD, Forestry Department
Suva, Fiji

Introduction
GIS analysis overlaying the forest cover mapped by sat-
ellite data over the forest area mapped by the last in-
ventory in 1969 showed that more than 20% of today�s
forest area was mapped as non forest 25 years ago.
Field checks showed that this area is really covered with
forest. Field assessments were carried out to investi-
gate the available woody biomass, the number of trees
and the species composition.

The field observations stratified this secondary for-
est into three main types by structure and species com-
position:
�  African Tulip dominated vegetation
�  Guava dominated vegetation
�  Raintree forest

34 plots were measured in areas detected as Sec-
ondary Forest by GIS overlay analysis. 29 plots can be
considered as Tulip dominated vegetation. Four plots
must be considered as Guava dominated. One plot was
covered by Bamboo.

Further investigations were carried out to stratify
this secondary forest by satellite image processing of
Landsat images.

African Tulip dominated Vegetation
African Tulip was introduced in the 1930´s and now
naturalised and very common where the origin is still
unknown. In the 29 plots an average timber volume per
hectare of 95 m3 was measured for all trees equal or
greater 10 cm dbh (diameter at breast height (130 cm
above ground)) respectively 56 m3 for trees equal or
greater 35 cm.

The tree composition in secondary forest classi-
fied as �African tulip� forest type is dominated by this
species (Spathodea campanulata) which 49 m3 per hec-
tare (53%). Koka (Bischofia javanica) takes the second
place with 9 m3 (10%), followed by Ivi (Inocarpus
fagiferus) with 8 m3 (9%). The introduced species
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Figure 1. Timber volume per hectare per diameter class in
Tulip Forest. Diameter class 1 between 10 and 15 cm dbh,
class 2 between 15 and 20 cm dbh etc. Diameter class 11
contains all trees with 60 cm dbh and greater.
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Figure 2. Trees per hectare per diameter class in Tulip Forest.
Diameter class 1 between 10 and 15 cm dbh, class 2 between
15 and 20 cm dbh etc. Diameter class 11 contains all trees
with 60 cm dbh and greater.

Species Composition of Tulip Forest
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Figure 3. Species composition in secondary forest dominated
by African tulips in terms of timber volume per hectare of all
tree equal or greater than 10 cm dbh. A = African Tulip, B =
Koka, C = Ivi, D = Mocemoce, E = Makosoi ni veikau, F = Yemane,
G = 40 other species

Mocemoce or Raintree (Samanea saman) has a part of
6 m3 or 6%, followed by Makosoi ni veikau (Cyathocalyx
insularis) 4 m3 (4%) and another introduced species
Yemane (Gmelina arborea) 2 m3 (2%). The rest (16%) is
distributed among 40 other species including four in-
troduced species, Uto, Guava, Mahogany and Moli
Madarini.

Guava Dominated Vegetation
During the field checks it was noted that some areas of
the secondary forest are covered by vegetation domi-
nated by Guava trees/shrubs. This parts of the forest
have a very low woody biomass (25 m3 per hectare for
all trees greater or equal 10 cm dbh) and they are domi-
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SPECIES
COMPOSITION
 IN
GUAVA
VEGETATION
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nated by Kauvula (Endospermum macrophyllum). How-
ever, there were only three sample plots measured in
this vegetation type the accuracy of the given figures is
week. Further, Guava dominated the area by visual
impression, but most of these shrubs have a diameter
less than 10 cm and they do not count in the statistic.

Figure 4. Species composition in three plots measured in Guava
dominated vegetation. Notice: Guava does not appear in the
statistics because most diameter of this shrubby vegetation is
less than 10 cm! However, it probably has an important influ-
ence on the spectral characteristic.

Raintree Forest
Raintree (Samanea saman) growth in the low-lying al-
luvial sites and river valleys. Its adaptability has re-
sulted in its widespread to covering the upper natural
forest sites in the drier zones of the Vanua Levu and
Viti Levu. The exotic tree species was introduced from
Hawaii and has naturalised itself in Fiji (Berry and
Howard 1973). The extent of distribution is influenced
by human and the grazing cattle with redistribution of
seeds. It has a significant environmental role not only
as soil erosion control but as habitat for bird and ani-
mal life. The timber has been widely used for carving.

19 Plots were measured in Raintree Forest. The in-
ventory team found trees up to 1.5 m dbh. The number
of trees per hectare is lower compared with Tulip domi-
nated forest cover, but there are much bigger trees grow-
ing on these sites.

Stratification of Secondary Forest by
Satellite Images
The visual interpretation has shown good contrast be-
tween these different secondary forest types, natural
forest as well as non forest area. Also within the sec-
ondary forest a stratification with digital Landsat data
seems to be possible.

Figure 5. Trees per hectare per diameter class in Raintree
Forest. Diameter class 1 between 10 and 15 cm dbh, class 2
between 15 and 20 cm dbh etc. Diameter class 11 contains all
trees with 60 cm dbh and greater. Most timber volume is con-
centrated in diameter class 11 which indicates that there are
many big trees.
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Figure 6. Trees per hectare per diameter class in Raintree
Forest. Diameter class 1 between 10 and 15 cm dbh, class 2
between 15 and 20 cm dbh etc. Diameter class 11 contains all
trees with 60 cm dbh and greater.

Guava Grassland African tul. Vau MDF DF

Guava 87% 1% 4% 2%
Grassland 2% 95%
African tul. 1% 2% 75% 2%
Vau 2% 1% 2% 86% 5%
MDF 18% 88% 7%
DF 6% 8% 9% 84%

Table 1.  Contingency matrix showing the best possible dig-
ital classification discrimination. Raintree was not found in
the area in which the digital satellite data analysis took place.
MDF = Medium Dense natural Forest DF = Dense natural For-
est.

Species Composition in Raintree Forests

Raintree

B C DE F

Figure 7. Species composition in Raintree Forests in terms of
volume per hectare. The dominance of Raintree (85%) is obvi-
ous. Only 15% of the woody biomass is covered by 22 other
species. B = Maqo ni veikau 3%, C = Koka 3%, D = Gadoa 2%,
E = Vaivai ni vavalaqi 2% F = others 5%.

To build a contingency matrix only the pixels of the
training areas are classified by the image analysis pro-
gram. A contingency matrix shows the percentage of
pixels that were classified as expected. The matrix in
Table 1 indicates that further investigation must be done
before performing a maximum likelihood classification.
But it also showed that certain spectral difference which
can be seen visually is recognised by the digital classi-
fier. Vau (Hibiscus tiliaceus) shrubs could be identified
clearly in the image, further field sample plots have to
be established. African tulip is a forest type which con-
tains many other species and influenced by the sea-
sonal behaviour of this species. Most probably the visual
interpretation has to assist digital image classification.
Further investigations are ongoing.

Conclusion
Forest stratification has to be done with remote sens-
ing data to map the strata boundaries in order to moni-
tor forest and land use change. At present, only satel-

Kauvula 52%

African tulip 12% Kaudamu 4%
Other 8%

Vaivai ni veikau 24%
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lite data is available for a coverage of all forest areas in
Fiji. While aerial photos are available there are large
areas where photos are not available.  Further investi-
gation is necessary to identify a better correlation be-
tween spectral signatures and woody biomass as a pa-
rameter of tree composition, in order to produce maps
with higher information content which can be used by
policy makers.

However, staff  who have experience in both forestry
and remote sensing data interpretation are required to
produce maps with the necessary information content.c

n by Mike Poidevin, Project Cartographer, MSD
Forestry Department, Suva

DIFFERENTIAL GLOBAL
POSITIONING SYSTEM (DGPS)
at the Department of Forestry, Fiji

Introduction
During 1994, Management
Services Division, Department
of Forestry, Fiji, installed a dif-
ferential global positioning
system. The GPS was pur-
chased as part of the Fiji For-
est Resource Tactical Plan-
ning and Environmental
Project, an AIDAB and Gov-
ernment of Fiji funded project.
The system is now operational
and will offer an improved
mapping capability to forestry
operations.

The System
The GPS system was sup-
plied by Trimble Navigation
through Lukemine Enter-
prises, a local company in Fiji.
The base station is the Path-
finder community base station
(PFCBS). The roving unit is a
GeoExplorer. Proper use of
the system yields 2-5 metre
accuracy, which is adequate
for general mapping applica-
tions. An operator will also re-
quire a computer and
processing software. The soft-
ware used by forestry is
Trimble Navigation’s Pfinder.

Differential GPS
A single GPS receiver can
only provide an accuracy of
100m (95% of the time). Ob-
viously, this may be useful for
small scale mapping applica-
tions, or in helping one find

their way. In order to achieve
2-5 metre accuracy, a method
called differential GPS must
be employed. This method re-
quires two (2) GPS receivers.
One is called the base station
receiver, and the roving unit is
called the rover.

The base station must be
installed over a mark, of which
the exact co-ordinates must
be known. Ideally, this point
should be surveyed in by sur-
veyors, who provide the co-or-
dinates in the WGS-84 datum.
Forestry have such a point lo-
cated on the forestry garage
at Colo-I-Suva. The base sta-
tion is permanently sited here
and requires a computer to be
connected during differential
operations.

Differential Correction
Differential GPS requires that
one receiver, known as the
base station, be placed on a
known reference position. It
receives GPS data from all
satellites in view. One or more
rover receivers collect GPS at
unknown locations using a
subset of the same satellites
that the base is receiving data
from. The GPS positions col-
lected by the base station are
compared to the known loca-
tion, and the offset differences
are used to improve the accu-
racy of the rover positions.

Differential GPS correc-

tions can be applied at the
time the data is being collected
in the field (real-time differen-
tial GPS using radios). Differ-
ential corrections can also be
applied in the office once the
rover and base station files are
transferred to a PC. This is
called postprocessed differen-
tial corrections. Forestry does
not have a real-time capabil-
ity and thus employs the
postprocessed technique.

Field Operation
A typical mapping application
for forestry is the location of
forestry trails and log dumps.
While forestry undertakes
mapping using aerial photog-
raphy, the photography is usu-
ally dated, or the roads and log
dumps constructed after the
photography has been taken.

The computer is con-
nected to the base station,
which logs all satellites in view
at 5 second intervals (this in-
terval can be altered by the
user). In the field, the rover unit
is held outside the vehicle and
driven along the forest trail. At
5 second intervals, those sat-
ellites in view are logged to the
rover unit. The vehicle is
driven at a relatively slow
speed to ensure proper log-

ging of the feature. When a log
dump is reached, the user
selects the feature definition
for a log dump and records
satellite information (for
approx. 30 seconds). The fea-
ture for the forest trail is re-
selected and logging of the
trail continues until comple-
tion.

Back in the office, the data
captured by the rover unit is
downloaded to the PC. Using
the Pfinder software, differen-
tial correction is undertaken on
the sets of data. This data can
be plotted and converted to a
GIS format. The Pfinder soft-
ware computes the final co-or-
dinate values in Fiji Map Grid
co-ordinates. Likewise heights
are converted from WGS-84,
height above ellipsoid (HAE)
to their correct height above
sea level.

If the user has carefully fol-
lowed the correct procedures,
then the final co-ordinates
should be in the 2-5 metre
range. NOTE: This method
can be where the rover re-
ceiver is within 500 km of the
base station. Ideally, the rover
unit should be less than 100
km, as the accuracy falls off
approximately 1 metre per 100
km from the base station.c

Two small surveys with the Trimble GeoExplorer
utilising differential GPS (DGPS) techniques have
recently been undertaken, one close to Suva, and
the other approximately 100 km west.

The first, as an aid to PWD (Public Works
Department) in the location of a suitable route for
a gravity sewer line, was in secondary growth bush
on the north-eastern outskirts of Suva. Six road
centre line pegs of the proposed new regional road
were found, and each of their positions fixed by
logging for 30 seconds with the GeoExplorer
handheld over the peg. A creek was then traced
with a further 23 positions being fixed by logging
for similar time spans. It was not necessary to cut
any bush to obtain satisfactory satellite readings.
Field time amounted to 4.5 hrs.

SMALL GPS SURVEYS IN FIJI
n by Kevin McConell, Lukemine Enterprises
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Differential corrections, processed with files which were logged on the
Department of Forest�s Trimble Community Base Station (CBS), yielded
pleasing results. Distances between the road centre line pegs calculated
within 0.4 m � 1.0 m of the plan surveyed distances. The output plot of the
creek traverse was then used as a guide for a total station survey of the
proposed sewer route. An output file in DXF format was also produced.

The second survey was in completely different conditions. The Sigatoka
Sands, 100Km west of Suva, are almost completely devoid of vegetation but
contain a well-known historical site. Evidence of Lapita pottery and early
Fijian occupation, 2500 years ago, have been the subject of excavations for
several decades.

There is a fear that a cyclone could damage the site so a certain degree of
urgency has resulted in the current excavation by Fiji Museum staff, and
volunteers, which commenced early January. Two sites within an
approximately 100 m square are being studied.

GPS was used to fix the positions of 4 pegs from which stadia surveys

were carried out, 2
possible burial sites, 4
pottery scatter sites, and
to define the current
locations of sand ridges.
Burial sites were
identified by the
Museum archaeologist
who calmly bent down
and picked up human
teeth just lying on the
sand. A bit of a surprise
to the uninitiated.

On this occasion, 60
or more positions were
logged at each location,
with the largest file,
involving a walk in the
hot sun and strong wind
along the top sand ridge,
totalling 1190 positions.
About 2.5 km distance
was traversed in a total
field time of a little over
2 hours.

Post processed data
has been combined, is
available in Fiji Map
Grid coordinate format,
and will be compared
when future GPS
surveys of the site are
carried out.
Lukemine Enterprises
Phone/Fax # 370858.c

n by Tevita Wara, NLTB

NLTB LIS � AN UPDATE
Our last brief report appeared in the 1994 February issue of the Newsletter. In addition
to our last report we would like to inform you of our work progress to date, our on-going
work program and to touch briefly on the future development of the NLTB-LIS.

NLTB-LIS Work Progress
We have completed our primary goal of capturing data on all customary land ownerships
in the Republic of Fiji. This program commenced January 1988 and was completed at
the end of April 1994.  The maps used for capturing these data are the original Native
Land Commission maps on the basic scales of 1:12672,1:6336 and 1:3168. In addition
we also captured cadastral mapping series of Native Lands obtained from the Depart-
ment of Lands and Survey on the scales of 1:1584,1:3168,1:6336 for the Central divi-
sion and 1:12672 for the Western Division. Briefly the work progress during our data
program from 1988-1994 is as follows:

• Eastern Division-1988
• Central Division-1989-1990
• Western Division-1991-1992
• Northern Division-1993-31/4/94
• Map Facetisation of the Republic of Fiji-May-December 1994

It must be noted that in addition to the cadastral data captured during this period we
have also captured forestry data provided by Management Services Department of the
Ministry of Forests from the Fiji Forest Inventory by Land Resources Division of the
D.O.S of United Kingdom and Soil/Land Classification and capability provided by the
Land Use Department of the Ministry of Primary Industries from report on Soil Classifi-
cation of Fiji by Wright/Twyford. Both these projects were discontinued in early 1991 on
the advice of both Ministries on the availability of new data.

On-going Work Program
In December, the Native Land Trust Board approved several recommendations in a
report prepared jointly by the New Zealand Department of Survey and Land Informa-
tion, FLIS Support Centre and Information Systems Department, NLTB.  One of its main
recommendations was the establishment of an on-line telephone link between FLIS
Support Centre and NLTB Vanua Centre to facilitate the transfer of data from NLTB-LIS

to FLIS Support Centre and
visa-versa. The communica-
tion link was established, the
Join Task Force who were
assigned to implement the
data transfer exercise were
not successful as expected
due to teething problems
experienced using the 2 SIF
translators on both sides.
Solutions to the problems
were found towards the end
of last year and both parties
will continue with this exer-
cise this year.c
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Requests for inclusion in the mailing list for this newsletter as well as the submission of
articles for publication should be sent to:

GIS AND REMOTE SENSING NEWS
SOPAC, PRIVATE MAIL BAG, GPO
SUVA, FIJI

Attention: Les Allinson
Tel: 381377 Fax: 370040  E-mail: LES@SOPAC.ORSTOM.FR

or

MANAGEMENT SERVICES DIVISION
FORESTRY DEPARTMENT
PO BOX 3890, SAMABULA
SUVA, FIJI

Attention: Wolf Forstreuter
Tel: 322635  Fax: 320311  E-mail: MSD@SOPAC.ORSTOM.FR

It would be appreciated if contributions could be sent on floppy disk in Word for Windows
(preferred), Wordperfect for Windows or Wordperfect for DOS format.c

CONTACTS

Survey Division, Kiribati
Marshall Islands Marine Resources Association, Marshall

Islands
Ministry of Foreign Affairs, Marshall Islands
Centre ORSTOM de Noumea, New Caledonia
Service des Mines et de l'energie, New Caledonia
South Pacific Commission (SPC), New Caledonia
Critchlow Associates, New Zealand
Department of Survey & Land Information, Aeronautical

Charting, Wellington, New Zealand
Landcare Research, Lincoln, New Zealand
Monitoring & Evaluation Research Associates, New Zea-

land
RNZAF Base Auckland, New Zealand
University of Otago, Spatial Information Research Centre,

New Zealand
Department of Mining and Petroleum, Papua New Guinea
Department of Mining and Petroleum, Corporate Services

Division, Papua New Guinea
Department of Mining and Petroleum, Minerals Division,

Papua New Guinea
University of Papua New Guinea, Department of Geogra-

phy, Papua New Guinea
Forum Fisheries Agency (FFA), Solomon Islands
Ministry of Foreign Affairs & Trade Relations, Solomon Is-

lands
Ministry of Natural Resources, Forestry Division, Solomon

Islands
Ministry of Natural Resources, Geological Survey Division,

Solomon Islands
New Zealand High Commission, Honiara, Solomon Islands
Department of Agriculture, Tonga
Ministry of Fisheries, Tonga
Ministry of Foreign Affairs, Tonga
Ministry of Lands, Survey and Natural Resources, Tonga
Department of Foreign Affairs and Economic Planning,

Tuvalu
Department of Lands & Survey, Tuvalu
Meteorological Office, Tuvalu
Ministry of Natural Resources, Tuvalu
Office of the Prime Minister, Tuvalu
Public Works Department, Tuvalu
EOSAT, USA
United States Forestry Service, USA
Department of Geology, Mines and Water Resources,

Vanuatu
Department of Forestry, Vanuatu
Lands and Survey Department, Vanuatu
Ministry of Foreign Affairs, External Trade & Immigration,

Vanuatu
Apia Observatory, Western Samoa
Department of Agriculture, Forests and Fisheries, Western

Samoa
Department of Lands, Surveys and Environment, Western

Samoa
Ministry of Foreign Affairs, Western Samoa
South Pacific Regional Environment Programme (SPREP),

Western Samoa
Western Samoa Water Authority, Western Samoa.c

UNDP, Regional Water and Sanitation Project, 302487
UNDP/FAO, South Pacific Forestry Development Pro-

gramme, 305212
University of the South Pacific, GIS Unit, 301487
University of the South Pacific, School of Pure and Applied

Sciences, 302890
Wood & Jepson Consultants, 303361

Organisations outside Fiji (sorted alphabetically by country)
who receive and provide contributions to this newsletter:

ORGANISATION/COUNTRY
ACE Technology Australia Pty Ltd, Australia
Bunnings Tree Farms Pty Ltd, Australia
CSIRO, Division of Fisheries, Australia
SPOT Imaging Services Pty Ltd, Australia
International Development Planning & Management Co,

Canada
Ministry of Agriculture, Cook Islands
Ministry of Foreign Affairs, Cook Islands
Ministry of Marine Resources, Cook Islands
Department of Resources & Development, Federated States

of Micronesia
Department of Conservation & Resources Surveillance
Division of Forestry, Federated States of Micronesia
GOPA Consultants, Germany
Bureau of Planning, Guam
Department of Agriculture, Guam
Ministry of Environment and Natural Resource Development,

Kiribati
Ministry of Foreign Affairs & International Trade, Kiribati
Ministry of Home Affairs and Rural Development, Lands and

Organisations within Fiji who receive and provide contribu-
tions to this newsletter:

ORGANISATION/FAX
A & P Development Consultants, 384766
Australian Embassy, 300900
Bureau of Statistics, 303656
Delegation of the Commission of the European Community,

300370
Department of Energy, 386615
Department of Environment, 303515
Department of Town and Country Planning, 303515
Digital Equipment Corporation, 300889
Embassy of the Republic of Marshall Islands
Environmental Consultings Fiji Ltd, 370012
Fiji Forest Industries Ltd, 813088
Fiji Pine, 661784
Fiji Posts and Telecommunications, 313362
Forestry Department, Management Services Division,

320311
Forum Secretariat, 305573
French Embassy, 300937
Federated Stated of Micronesia Embassy
Harrison and Grierson, 301986
Japanese International Cooperation Agency, 302452
Lands Department, FLIS Support Centre, 305029
Lukemine Enterprises (TRIMBLE), 370858
MacPacific, 303681
Marine Department, Fiji Hydrographic Service, 303251
Mineral Resources Department, 370039
Ministry of Agriculture, Fisheries and Forestry, Drainage and

Irrigation, 305546
Ministry of Foreign Affairs, Civil Aviation & Meteorology
Ministry of Primary Industries, Drainage and Irrigation,

305546
Ministry of Primary Industries and Cooperatives, Land Use

Section, 400262
Native Land Trust Board, 303164
Papua New Guinea Embassy, 300178
Public Works Department, Hydraulics Section, 303023
Public Works Department, Water and Sewerage Section,

315244
Queensland Insurance, 300285
South Pacific Applied Geoscience Commission (SOPAC),

370040
South Pacific Commission, 370021
South Seas Computing, 370875
Tuvalu Embassy, 301023
UNDP, Department of Humanitarian Affairs, 304942
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