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ABSTRACT 
The importance of meteorological data acquisition to the Pacific Island Countries (PICs) or Oceania 
cannot be elaborated more with reference to the preservation of our environment, as all of our Island 
Nations are already witnessing the greenhouse effects & climate change (global sea-level rise) and to the 
island nation’s social and economic development regarding fisheries, agriculture, management of water 
resources and tourism which is the major export industry of Oceania. 
 
To increase the reliability and quality of meteorological data reporting and acquisition in Oceania, the 
collaboration between our developed big brothers of New Zealand, Australia and neighboring Asia and us 
is mandatory and must not be affected by the usual political problems that is quiet a norm with every 
developing country.  
Without providing the necessary capacity building and technology expertise to us, the probability of 
getting high quality meteorological data is unachievable. 
 
Simply, like the problems of getting reliable and correct meteorological information do leads to minimum 
loss of life and minimum economic constraints for any country, so is, the importance of having quality 
meteorological data to allow for the quality research activities performed in areas of altering climatic 
factors to erase any doubts on different meteorological related research. 
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INTRODUCTION 
The South Pacific Ocean contains of the endless blue turquoise seas with isolated picture post card 
islands of different nations, with its many varieties of languages, colors and traditions but one thing in 
common and that is our reliance on the land and sea for our sustenance. We live at their mercy, but we 
also do heavily rely on them. 
Such is the lifestyle of the Oceania people.  
 
Our Islands is of the lowest places on our planet, with some already sinking with the rising sea level.  
For us, climate change is not a distant maybe but a true and immediate threat to our homeland and ways 
of living. 
Among those most at risk are some of the Pacific and the world lowest-lying islands, such as Kiribati, 
Vanuatu, the Marshall Islands, Tuvalu, and parts of Papua New Guinea.  
 

         
Fig. 1: At high tide, the sea invades front line homes  Fig. 2: Sea wall being erected to slightly fend off the rising sea  
 
The South Pacific is a region centered on the islands of the tropical Pacific Ocean. Under the WMO 
Regions we are members of RA V. 
 
Pacific island countries (PICs) are geographically widely dispersed, face many similar development 
challenges and have limited human and financial capacity. Many PICs are multi-island jurisdictions and 
about only two are single island countries. 
 
Appropriate and strengthened meteorological and climatological services applied to sensible planning 
have the potential to greatly minimize and alleviate many of the adversities that affects us. At the same 
time, these would help to clear obstacles to economic growth and contribute to the sustainable 
development, reduction of poverty, and contribute to better living standard and self-reliance of our Island 
Nations. 
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                                      Fig. 3:  The Pacific Island Countries Territories (source SPREP) 
 
The National Meteorological Service (NMS) is an important component of the national development of 
any country. The purpose for the establishment of National Meteorological Services was to meet the 
government responsibilities in contributing to the safety, security and general well-being of the locals. 
Almost all PICs have a NMS, however small it may be. These services collect meteorological data, which 
is used primarily for forecast and warning services but are also the basic data for climate monitoring.  
Our climatological services may generally be poorly developed or non-existent. In a number of instances, 
some PICs rely mainly on external support for example New Caledonia, Guam and American Samoa to 
provide basic climatological and other meteorological services. 
 
In general, the meteorological services in our region are very small by world standards with limited 
resources, budgets and staff. We are overwhelmed by the need to respond to a number of policy issues 
and operational requirements ranging from tropical cyclones, climate variability, climate monitoring, 
climate change, and sea level rise, provision of routine weather information including forecasts, and 
meeting the needs of industry such as aviation.  
 
Recent moves by most Pacific island governments towards self-reliance have involved diversifying our 
economies into areas which are extremely, weather and climate dependent such as forestry, fishing, 
water resources, transportation and tourism. These initiatives have increased the demands on NMSs at a 
time when resources available to us are decreasing. For example, in the Solomons, they have sunshine 
recorders installed in as much as 6 Stations but the technicians have forgotten how many years back it 
was last inserted with sunshine cards. They have the facilities for Upper Air observation and are also 
included under the Global Upper Air Network (GUAN) Stations but they have not been able to launch 
balloons, simply because they have no balloons. They have not been allocated a budget for 
procurements of consumable spares but rely on external partnership projects for the expansion of their 
network which is currently going on, yet the upgrading of available basic conventional instruments is 
neglected because of funds unavailability. 
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           Fig. 4: Network of 9 PICs NMS (Area & Population from WIKIPEDIA, no. of stations from NMS Technicians) 

No Country Area 
(km²) Population No of 

Climate 

Stations 

No. of 

Synoptic 

Stations 

No. of 

Rainfall 

Stations 

No. of AWS 

1  Papua New Guinea 462,840 5,172,033 7 7 24 0 

2  Solomons 28,450 494,786 6 6 20 1 

3  Fiji 18,270 856,346 37 10 
28  

13 auto rg 
13 

4  Samoa 2,944 179,000 7 2 27 1 

5  Kiribati 811 101,093 1 8 8 0 

6  Tonga 748 106,137 7 5 0 1 

7  Niue (NZ) 260 2,134 1 1 1 1 

8  Cook Islands (NZ) 240 21,000 7 7 7 6 

9  Tuvalu 26 12,000 4 4 5 1 

 TOTAL 526,789 6,944,529 77 50 120 24 

 

With this small number of networks which portrays a clear picture of all the independent countries in the 
South Pacific, it is important to note that our region is geographically located in an area strongly 
influenced by weather and climate.  
Tropical cyclones, prolonged heavy rain with accompanying floods, droughts, natural hazards including 
earthquakes, volcanic eruptions, local and distant tsunamis, landslides, flash floods and storm surges 
and extreme weather conditions attributable to the large seasonal and inter-annual variability related to 
the El-Nino/La-Nina Southern Oscillation (ENSO) phenomena are an integral part of the climate of the 
region.  
Sea to air interaction processes dominate these phenomena, which in turn, impact very significantly on 
the fragile economies and social fabrics of our countries through death, destruction and suffering caused 
by natural disasters. 
 
Appropriate meteorological and climatological services applied to sensible planning have the potential to 
greatly minimize and alleviate many of these adversities, clear some of the major obstacles to economic 
growth and contribute to the sustainable development, poverty reduction, and contribute to better living 
standard and self-reliance of the well being of this widely scattered group of islands in the most vast of 
oceans, the Pacific Ocean. 
 
ASSISTANCE PROGRAMME 
 
Prioritisation and regional commonality of the needs of users and of NMSs provide the basis for the 
assistance programmes recommended. Two clear common priorities are; 

(I) areas of need that emerged for all countries were: 
1 improved severe weather warning services; and 
2 seasonal and climate prediction services, especially drought. 
 

(II) These are also areas of investment that is expected to provide the greatest returns. 
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Improvement in the provision of these services requires the strengthening of support structures, 
specifically: 
3 weather and climate observational networks; 
4 telecommunication networks; and 
5 physical infrastructure and institutional strengthening. 
 

Regional development assistance programmes have been assembled around these five themes. These 
programmes are intended to build on past efforts by national governments and assistance programmes 
funded by development partners (primarily Australia, France, the European Union, Japan, UNDP, United 
Kingdom, USA, and WMO) in the region, and are intended to reverse the decline in the capacity of NMSs 
in the last two or three decades. 
In recent years, other countries e.g. Finland, Denmark and Italy have shown an interest in supporting 
meteorological development in the region. Coordinated and integrated implementation of these 
programmes should see significant improvements in most weather and climate services in the region. 
However, significant financial assistance will be required to implement these programmes.  
 
For some time now the Secretariat of the Pacific Regional Environment Program (SPREP), Australian 
Agency for International Development (AusAID), the National Oceanic & Atmospheric Administration 
(NOAA), the Global Environment Facility, World Meteorological Organization (WMO), Finnish 
Meteorological Institute, Japan International Cooperation Agency (JICA), National Institute of Water and 
Atmospheric Research (NIWA) and others have been on the frontline progressing the quality of 
information provided by NMS. It hasn't been an easy task. 
 
Despite the importance of empirical research meteorologists carry out daily, our National Meteorological 
Services (NMS) are small operations, often fraught with difficulties, some old and some new. 
 
The same services that were called upon to deliver top draw information on tropical cyclones, climate 
monitoring and variances, plus the usual range of weather forecasts and related information were 
reported to be working overtime trying to do the job right. More often than not, they are inadequately 
resourced and even today are struggling to provide the basic services such as severe weather warnings, 
or aviation and marine forecasts. Over the years SPREP, the WMO, and the international community 
have worked with these NMS to improve the situation. 
 
The South Pacific island nations do rely on developed nations to bolster researches into the field of 
meteorology as we are handicapped without the right resources and know how. 
We are therefore grateful to the WMO and the many other organizations for taking the responsibility in 
making researches on the Pacific Islands vulnerability to climate and weather their business and ways to 
minimize the effects and most importantly to help us, Pacific Islanders, from saying farewell to thee my 
beloved islands.  
  
Despite the fact that it is clearly known to us that our Islands are drowning, the confirmations that it is 
really happening, came only through the various research and reports.  
This same reports and research did also highlight ways and methods to slow down the effects. 
Best of all, the solutions are initiated and implemented by the sponsors or organizations and which allows 
us with very minimal contributions, to carry on with our daily life on the beloved islands we call home.  
 
Throughout all this time, researches are still continuing and our NMS are slowly growing and improving. 
But it is the question of maintaining and growing from where we are let off, which is the problem for us. 
We do heavily rely for the successful implementation and completion of a weather and climate solution 
with the developed nations. 
Without the assistance of this organizations and nations in carrying out research and fully funded 
projects, the PICs NMS would still be in a sorry state of trying to comply with the Standards.   
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METEOROLOGICAL PARAMETERS MONITORING  
 
The measurement of meteorological parameters is important to gain an understanding of the impacts of a 
region's meteorology. The local climate directly effects day-to-day operations of any industry. Collecting 
accurate up-to-date data is crucial to ensure proper management of these operations. The monitoring of 
meteorological conditions is an integral part of environmental management and is essential for supporting 
economic, social and environmental objectives. The extremes of wind, temperature and rainfall are 
obvious examples of the detrimental impact that the weather can have on day to day life. 
 
Accurate up-to-date data is high quality data. It is data acquired from complying instruments in complying 
environment. Consistent with the different environment we have, data come in different languages and 
forms. Data are supposed to accurately represent the environment the instruments are exposed to and it 
is the instruments to which all research and projects rely on. 
 
Without instrumentation, there is no data to archive and research on. Consequently, without research we 
cannot forecast the weather and climate.  
 
A good example is the South Pacific Sea Level and Climate Monitoring Project (SPSLCMP) initiated and 
sponsored by the Australian Agency for International Development (AusAID). 
The project's aim is to help South Pacific Countries to understand the processes, scale and implications 
of sea level rise and extreme event variability in the region. By means of a network of instruments 
operating over several decades, the project accurately records variations in long-term sea level and land 
movement in the South Pacific.  The National Tidal Centre (NTC) 
The information collected supports scientific reports on sea level variations from climatic and gravitational 
influences, as well as geographic variations through tectonic movement and atoll decay. 
The current network of 12 low maintenance monitoring stations does provide excellent service. All 
parameters affecting the sea level such as wind, air, temperature and pressure are being recorded. 
The stations also monitor vertical movement in the earth’s crust (Continuous Global Positioning System 
(CGPS) so that the absolute sea level can be determined. Otherwise we cannot really say whether the 
sea is rising or the islands are sinking. 
 

   
Fig 5: SPSLCMP Network (source: Bureau of Meteorology)  Fig. 6: Source National Tidal Centre (NTC) 
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STATION NETWORK IN THE SOUTH PACIFIC 

 
Fig. 7: Global Surface Network in the South Pacific 

 
Fig. 8: Global Upper Air Network (GUAN) in the South Pacific 
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THE CHALLENGES IN THE SOUTH PACIFIC 

I. The Observation Skills 
Since meteorological observations are exchanged between PICs as on a world-wide basis, it is important 
that some sort of quality control is implemented to ensure that data provided are confidently reliable and 
true. Compliance to WMO Standards is very important.  
The completed observation needs only one doubtful variable in its contents to render the whole report 
suspect. It is therefore important that the accuracy and quality of each observation should be subject to 
periodical control of a level sufficient to ensure a reliable result of consistently high standard. 
For example, at the Nadi RSMC in Fiji, forecasters normally would question data from some stations as 
suspicious in comparison with the trends from nearby NMS.  
It is important to note here that the overall quality of observations depends on the level of human skill 
employed.  
For PICs the entry level or the minimum qualification requirement differs for every country and it is a need 
to standardize the qualification requirement for the PICs NMS observers.  
This can be clearly identified when the manual station data are compared with the automated data from a 
GCOS in Fiji. 
 

        
Ono (91699) Dry Bulb           Ono (91699) ` Dew point  
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For this Fijian station, both manual and 
automated instruments had been calibrated 
(comparison) two months earlier and were 
within the specifications.  
The big difference in the Dry Bulb and 
Pressure readings could be attributed to the 
parallax and calculation error of the observer. 
In Fiji as well as the other Independent PICs, 
RH & Dew point tables and correction cards 
for barometers are still being used and this 
can contribute further to very erroneous data. 
To curtail the problem, a standard WMO 
observer course as well as subsequent 
examination for the PICs observers is 
necessary with relevant raise of 
qualification or certification.   

ONO (91699) MSL Pressure  
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II. Instruments Exposure 
One thing that is common in almost all PICs NMS is the failure to meet the essential exposure 
requirements. The problem is that a perfect exposure for some instruments may not be perfect for others. 
Even though sensors concerned should be exposed at different points at a site to enable it having the 
right exposure, we will always have tooth ache problems with the land owners. 
As I have stated before, we rely on the sea and land for our sustenance and therefore, most landowners 
view NMS request to acquire a piece of land for meteorological purposes as an intrusion to their source 
of food and well being.  
In the Solomons as well as in Fiji some stations have closed down with the landowners arguing that they 
are not receiving much return from the leases paid by government, not realizing the important role   NMS 
play especially when there is a meteorological threat on the islands. 
Everybody everywhere is always looking for the opportunity to earn some money and this is one problem 
with instrumentation in PICs.  
Different users have different needs and level of understanding of the type of summarized data or other 
processed information that a NMS can provide. Agriculture, hydro-schemes, tourism, infrastructure, 
energy, mining and logging have specific needs for climate data. With these users, PICs NMS would 
supply and install but the disability for the client to provide a good exposure area is the problem.  
At others, instruments are installed between buildings due to none availability of clear grounds but then 
most of our stations have been giving data from such environments. 
The only sites with good exposure are at the airports and it is because of the known importance of 
meteorological data to aviation and the compliance to ICAO Standards. 
 

A thermometer screen installed closer to a 
dormitory because of no other available spot 
at a station in Fiji.  
At this location the sun does not fully shine on 
the screen until 10 – 11am.  
It is obstructed by trees from the east to north 
direction of the screen. 
Such problem is common to the bigger PICs 
as in Fiji. 
The NMSs usually have no choice but to 
install instruments so that data is obtained 
from a spot to cover the vast area without 
meteorological data. 
Periodical inspection ensures that obstruction 
is kept to a minimum, with instruments 
exposed to a well representation of the WMO 
Standards. 
But, that is another problem, inspections in the 
PICs NMS. 

   
 
 
III. Inspections 

The main problem with stations inspections is the travelling. 
The only mode of transportation to outstations in PICs is by boat. Airplanes depends on the availability of 
airstrips and this is at a very slow developing stage which further depends on what resources an island 
can give. For example a good tourism place will have an airstrip and if it is not possible to make one due 
to the terrains, harbors are modified to make allowance for seaplanes. Those of islands with none or very 
little valuable contributions have to make do with jetties/ wharfs to enable locals to travel to main lands. 
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Travelling for an inspection has to be well planned because of the rough seas and the remoteness of an 
island. Boats cannot wait for a meteorological inspector to conduct his duties before moving on so an 
inspector either has to quickly carry out his duties or will have to wait for the next boat trip to return or 
continue on with his journey. It differs for every NMS and sometimes travelling by punts which is of high 
risk is done so that stations in a network are covered. At most PICs, the boat arrives at an island after a 
period of 1 week to 1 month and it is no fun being away from loved ones and waiting for the next boat to 
return or continue on from an island. 
 

Pictured here is a local Fijian roll-on, roll-off 
vessel with loads of vehicles and passengers 
to board. This island has a synoptic station. 
Boats travel once a week to the island and so 
does airplanes which fly to the island 
everyday. The problem in such situation is 
that most PICs NMS cannot afford the airfare 
for an inspector, but only for technicians when 
attending to emergency maintenance trips. 
Conditions of island vessels have recently 
improved ensuring the safety of passengers. 

  
 
Quality inspections need quality inspectors with quality tools. The problem with PICs is getting an 
inspection kit for their own. Many PICs have no proper inspection equipments and institutions such as the 
NZ MetService have helped out in this area by sending an inspection kit for PICs to use for a short period 
before it is returned for calibration.  
While without proper inspection kits, inspections are still done with estimates on distances, directions and 
leveling of instruments. At times inspectors had to request hosting institutions to provide tape measure, 
level, compass and others. 
A WMO Standard inspector’s kit is needed for every individual PIC to ensure that uniform inspections are 
done. 
 
IV. Instrumentation 

Instrumentation for obtaining data on many meteorological elements has to attain a sufficient quality. 
The major challenge for PICs NMS is the procurement of standard instruments with traceable calibration 
certificates or even just the standard instrument. As this is an expensive exercise, many PICs prefer the 
affordable and cheap instruments which records data as long as their NMS has some data on the 
parameters which is of importance to them.  
To comply with the WMO observations coding the data from unreliable instruments are slotted in well 
unrecognized and make their mark in the history of data from such stations. 
The obvious factor to this instrumentation problem is the unavailability of funds for each NMS. A good 
example which I had raised earlier is the scene from the Solomons. 
Initially the Solomon Islands Meteorological Service was able to procure about 6 sunshine recorders. For 
the last 10 years the Solomon government has not allocated funds to allow for the continuance buying of 
the consumable supplies such as the sunshine cards. This has contributed to the NMS in the Solomons 
to be without sunshine data for the last 10 years even though sunshine recorders are installed in 
Instrument enclosures. 
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It has the same sad story for their balloons. While the station is under the GCOS GUAN, it hasn’t been 
releasing balloons since the beginning of the year. 
The big problem with the assistance from donor agencies and developed NMS is that they are not able to 
identify the need for instruments assistance. They are always looking at the end result of data but never 
the instruments at site. 
Without instruments, there is no data and this is an area left for PICs NMS to fund themselves. The 
problem is that many of the NMS cannot or are not allocated any funds for this, but their government still 
pushes ahead with the acquisition of modern or automated instruments. 
For a region as remote as ours, the freight charges of new instruments is almost double the instruments 
costs and so many PICs rely on assistance from developed countries to supply them with new stuffs. 
Infrastructure provision from abroad is usually on PC’s and automated instruments, and so it is a need for 
PICs NMS to be supplied with basic conventional instrument such as thermometers, raingauges, 
evaporimeter and others. 
 
The other instrumentation problem in the South Pacific is the calibration.  
There are 2 RICs in RA V and they are RIC Melbourne, Australia RIC Manila in the Philippines. 
Most of the NMS in PICs operate with poor infrastructure and limited capability so that getting instruments 
to be calibrated is impossible. 
Most PICs NMS usually do not have their individual national, working and transfer standards.  
Except for only the Fiji Meteorological Service none other PICs NMS has a calibration lab or room.  
Even in Fiji the calibration room is not that well utilized. But, I have raised a recommendation in 2010 
while in Melbourne for PICs NMS to buy their Travelling Standards and annually send it across to Fiji for 
calibration. 
The Fiji Meteorological Services at the beginning of this year have commenced sending to the BOM our 
reference instruments for calibration. 
For some PICs NMS who rely on NZ MetService for site inspections and calibrations have reported that 
their instruments haven’t been visited for 3 to 5 years and such is the sad stories of the regions NMS. 
With the many WMO and other institutions capacity building program in the South Pacific region plus the 
ICAO requirement for aviation weather providers to become ISO certified, a sudden improvement of 
services with our individual government assistance is forecasted in the very near future. 
 
Ladies and gentlemen, just like the data from the South Pacific is highly sought after for rising sea-level 
researches and other, so are we requesting for assistance in the fields highlighted above. 
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