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List of Acronyms

4WD four-wheel-drive vehicle

ADB Asian Development Bank

AHA Australian Hydrographers Association

AusAiD Australian Agency for international Development

CBA Cost Benefit Analysis

DCP Data Collection Platform

DEC Department of Environment and Conservation   
 (PnG)

DOH Department of Health

DRm Disaster Risk management

DtCi Department of transport, Communications and   
 infrastructure (fSm)

DWW Department of Water Works (Cook islands)

EDf European Development fund

EPA Environment Protection Authority

EQPB Environmental Quality and Protection Board   
 (Palau)

Eu European union

Eu-Wf Eu- Water facility

ffWS (fiji Rewa River) flood forecasting and Warning   
 System

fP  focal Point

fSm federated States of micronesia

GEf Global Environment facility

GiS Geographic information Systems

GoK Government of Kiribati

Got Government of tonga

Got Government of tuvalu

GPS Global Positioning System

HyCOS Hydrological Cycle Observing System

iCt information Communication and technology

iCu island Climate update Project

iWRm integrated Water Resources management

mnRE ministry of natural Resources and Environment   
 (Samoa)

moH ministry of Health

mRD mineral Resources Department (fiji)

nHn national Hydrological network

nHS national Hydrological Service

niWA national institute for Water and Atmospheric   
 Research (new Zealand)

nmS national meteorological Service

nZAiD new Zealand Agency for international    
 Development

PACtAm Pacific technical Assistance mechanism

PiC Pacific islands Countries

Pi-GCOS Pacific islands Global Climate Observing System

Pi-GOOS Pacific islands Global Ocean Observing System

Pmu Project management unit

PnG Papua new Guinea

PRC Project Regional Centre

PSC Project Steering Committee

PWD Public Works Department

RAP (Pacific) Regional Action Plan (on Sustainable   
 Water management)

Rmi Republic of marshall islands

Rmi EPA Republic of marshall islands Environment   
 Protection Authority

RWH Rainwater Harvesting

SEAWAt A Computer Program for Simulation of three-  
 Dimensional variable-Density Groundwater flow   
 and transport (Software)

SOPAC Pacific islands Applied Geoscience Commission

tiDEDA time Dependent Data (Software)

un-DDSmS united nations Department for Development   
 Support & management Services

unESCO united nations Educational, Scientific and   
 Cultural Organisation

uSGS uS Geological Survey

WaSSP Water Sector Support Programme (Samoa)

WEu Water Engineering unit (Kiribati)

WHyCOS World Hydrological Cycle Observing System

WmO World meteorological Organisation

WQm Water Quality monitoring

WRmB Water Resources management Branch (PnG)

WSP Water Safety Planning
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funded through the European union’s Water facility, the Pacific HyCOS programme is implemented by 
SOPAC jointly with the World meteorological Organization (WmO), unESCO and the fiji meteorological 
Office as Associate Partners. Pacific HyCOS is assisting the Pacific island countries with the installation 
of hydrological monitoring stations, collection, storage and analysis of information necessary for 
water resource assessment, management and infrastructure design. individual country scoping was 
undertaken early in the project, implementation plans drawn up finalised and implemented, based on a 
common theme of seriously reduced capacity and related infrastructure at the national level for hydro-
meteorological data collection and storage. the project was scheduled for completion in July 2009. 
Due to a longer timeframe required for the planning and implementation stage, the Eu agreed in June 
2009 for an 18 month no cost extension to the end of 2010. An Eu ROm review was also undertaken 
later in 2008 to review implementation aspects of the project and to assess areas where project delivery 
could be improved.  

the period reported on for this Pacific HyCOS Project Progress Report no 6 covers 1st July to 31st 
December 2009. this period has continued with completion of the “Project implementation” phase, 
or the installation and rehabilitation of hydrological stations which has been overly prolonged in 
most countries. the consolidation phase was commenced in certain countries where reliable data is 
being collected and archived appropriately. Activities are concentrating on implementation activities 
and support across the three island water source types: surface water; ground water; and rainwater 
dependent countries. During the final 12 months of the project, activities will concentrate on support 
to the countries of Palau, Samoa, nauru and tonga who are best demonstrating their capacity to 
implement and offer a degree of sustainability. 

the Project Regional Centre based at SOPAC is still at full strength but as funding becomes compromised, 
2010 will bring staff reductions within the PRC.  

the predominantly surface water countries of the Cook islands, fiji, fSm, Palau, Samoa, Solomon’s, 
PnG and vanuatu have continued with project implementation under HyCOS assistance at varying 
levels. this has progressed steadily with installation of raingauges and streamflow measuring stations 
to allow water resource assessments of major rivers to be almost complete. the time taken to undertake 
this due to reduced capacity and nHS constraints has been overly extended and some of the countries 
have yet to fully implement field installations and to undertake field activities on a regular and robust 
basis to enable the measurement of stream flows, drought sequences and floods.  

Rescue of historical hydrological data into a well structured and supported regional database is a 
significant and emerging legacy of the project. However a cursory review of these historic datasets 
indicates that the data is of generally poor quality and is of limited use in its current form, with a large 

Executive Summary
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number of gaps, very poor rating curves, inconsistency and in some cases low confidence in the 
raw data records. Only a detailed review could assess and edit this data, if at all possible, for useful 
datasets.  in the case of PnG and fiji, this could amount to person years of input, elsewhere many 
person months at a minimum. the PiC’s do not have this level of capacity for detailed data review, 
assessment and analysis at this stage. SOPAC experts and consultants have provided the capacity 
development and training inputs to date directly into countries for data management.  

Support for groundwater dependent countries has focused on consolidation of monitoring procedures 
and developing consistent and reliable data sets. HyCOS has provided support to water resource 
management using professionals based in tuvalu and niue who have worked with the agencies and 
their staff on a day to day basis.  Whilst this approach has found to be reasonably effective in providing 
capacity building, the sustainability issues are again of considerable concern. Water quality monitoring 
continues to be an important component of this with a real need for simple, reliable and robust sampling 
and analysis programs.  

there has been no formal project steering committee meeting in this period, however liaisons through 
the Pacific iWRm Project Steering Committee meetings and engagement whilst on HyCOS missions 
has allowed for effective engagement with many of the country focal points and their management. A 
piggy back arrangement is proposed for late July 2010 in Palau where many of the HyCOS focal points 
will be present for the iWRm GEf PSC meeting to discuss life beyond HyCOS and a pathway forward.  
this requires further and ongoing political commitment from PiC’s to support national Hydrological 
Services which in large, are still poorly recognised, supported and resourced.

A coordinating mechanism has been developed with WHyCOS and other Pacific observing systems such 
as the Pacific Global Climate Observing System,(Pi-GCOS), and the Pacific Global Ocean Observing 
System (Pi-GOOS), which are based at SPREP and SOPAC respectively. in terms of awareness and 
advocacy, a joint e-newsletter has been supported under the banner “vai Pasifika”, a Pacific HyCOS 
website (www.pacific-hycos.org) has been established which now has close to 29,500 hits. Linkages 
have been established with national disaster management committees and high level meetings have 
been organised with permanent secretaries, and media coverage arranged to highlight the ongoing 
and growing need for water resource monitoring, assessment and management issues in various 
countries.

this extended contract period will be used to complete implementation and to concentrate on project 
consolidation. However it recognised that continued technical and financial support is required beyond 
the life of the project to further develop skills and embed procedures to allow a state of sustainability 
for field operations and data collection activities to be achieved in time.  

Options for consideration of additional technical and financial support have been raised and the type of 
assistance options that need to be considered to support project initiatives into 2011 and beyond until 
the nHS’s are in a stronger position to be self supporting of the project initiatives. the will be further 
expanded on in the final report to be submitted prior to project closure. 
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1.1 WHyCOS mission Statement
“to strengthen the technical and institutional capacities of the national Hydrological Services to collect 
and transmit, in real or near real time, hydro meteorological data and information of a consistent 
quality, thereby improving water resource assessment and management and promoting regional and 
international cooperation in data collection, sharing and research”

the Pacific HyCOS project is a regional component of a global World meteorological Organisation 
Programme, WHyCOS. the project is managed by the Pacific islands Applied Geoscience Commission 
(SOPAC) in partnership with the World meteorological Organisation, fiji meteorological Service and the 
united nations Educational, Scientific and Cultural Organisation (unESCO). 

the European union has contributed €2.52million Euro towards Pacific HyCOS. the three year project 
which commenced operationally in December 2006 focuses on supporting rainwater, surface water 
and groundwater monitoring networks to provide valuable resource based data thereby improving 
development and sustainability of natural water resources. Pacific HyCOS is being implemented in 14 
member countries including Cook islands, federated States of micronesia, fiji, Kiribati, marshall islands, 
nauru, niue, Palau, Papua new Guinea, Samoa, Solomon islands, tonga, tuvalu and vanuatu.

the overall objective of the Project is to attain a sustainable level of ability and capacity in participating 
Pacific island countries to monitor and assess the status and trend of their water resources, and to 
provide the water-related design data, information and hazard warnings needed to support national 
social and economic development and environmental protection.

following the agreement of the European union to an 18 month no cost extension granted in June 
2009, the project will now be completed in December 2010. 

Specifically the project will assist the participating countries to establish the human and institutional 
capacity to measure and assess the status and trend of national water resources and to provide adequate 
warnings of water-related hazards through the establishment of basic hydrological monitoring and 
data capture systems and Water Resources databases and information systems that provide national, 
sectoral and catchment users with the information they require.  the specific project components are;

•	 Flood	forecasting	capability.

•	 Water	resources	assessment	in	major	rivers

•	 Water	resources	databases

•	 Drought	forecasting

•	 Groundwater	monitoring	and	assessment

•	 Water	quality	monitoring	and	assessment

•	 Project	management

Introduction1.
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figure 1.1: Pacific islands Countries showing predominant water sources

1.2 Project Brief
the Pacific HyCOS Project has been implemented in three phases, a Preparatory Phase, a Project 
implementation Phase and a Project Consolidation Phase.

Activities identified in each phase can be traced back to the Pacific Regional Action Plan (PRAP) 
SOPAC 2002, which provides a blueprint for sustainable water management activities in the Pacific 
island Countries.

this end of year report (Progress Report no 6) for 2009 focuses on the Project implementation which 
covers three stages (i.e. planning, implementation and consolidation) and introduces a new phase to 
undertake activities for sustainability of the project which will be addressed during 2010.

 

figure 1.2: timelines of Pacific HyCOS Project delivery
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institutional and operational capacity in Hydrology varies considerably within the PiC’s and this has 
resulted in each country developing their capacity at different stages. 

the three main phases of the Pacific HyCOS Project include; 

1. Project Preparatory Phase – implementation of activities and programmes to support 
Pacific HyCOS objectives, including regional training in surface and groundwater monitoring, 
water quality monitoring and capacity building activities.

2. Project implementation Phase

 2.1 Planning Stage

Scoping, preparation and submission of the Project implementation and Work Plan which is 
country specific and was finalised in December 2007.

2.2 implementation Stage

this covers implementation of the work plan including equipment purchasing, installation, 
development of monitoring schedules/programmes and ongoing training and capacity 
development. 

2.3 Project Consolidation Stage

this stage commenced in 2009 and will continue into 2010 with a focus on consolidation 
of skills and technologies installed, operation and maintenance of instrumentation and 
hydrological archiving and analysis. 

the need for an additional phase has been identified from the project implementation and 
consolidation activities undertaken to date, 

3. Project Sustainability Phase
it has become increasingly apparent during the implementation phase, that skills and expertise, 
access to recurrent funding, and high level support and awareness for the collection and analysis 
of hydrological data is still seriously lacking for nHS’s in most PiC’s. many nHS’s still have a weak 
resource and capacity base, being placed within agencies such as a Public Works Department, 
Environmental Agency or Water Supply utility where hydrology has poor visibility and monitoring 
is seen as extra work without added manpower and financial resources being made available by 
national Governments. nHS’s are in general capable of absorbing the project activities, but require 
support and commitment from governments to assist their nHS’s and their staff to achieve the 
desired outputs and outcomes.  in particular access to consumables, dedicated and appropriate 
4WD vehicles, river boats and fuel is still significantly hampering the project implementation, 
consolidation and sustainability of data collection activities over the long term. Generally this 
situation has not improved in the 3 year period since the project commenced implementation.
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Activities to date have been largely based on the project logical framework and implementation plan 
and progress has generally been measured against this. in many cases it has not been possible to 
achieve certain deliverables, where circumstances such as not being able to achieve collection of even 
basic datasets, preclude meeting the desired outcome.  more recently there has been need to diversify 
activities to increase project visibility and products and additional activities have been added to assist 
HyCOS implementation, strengthen objectives, to address consolidation and sustainability.

2.1 Project Regional Centre Activities
the PRC is still fully established with all professional and support staff consolidated in their specific 
roles.  the implementation mobilisations have identified where staff are best utilised and this is reflected 
through the work plan, regular staff meetings and task assignments, both at a PRC level and through 
international missions.    

2.2 Progress on specific project components
the Pacific HyCOS Project has 6 specific technical components, these are discussed below but it needs 
to be appreciated perhaps that the core task to achieve these is the operation of a robust operational 
hydrological field program based on sound operational planning, instrumentation, equipment and field 
installations supported by well resourced and trained staff.  Quite clearly, if task 2.2.2 Water Resource 
Assessment in major rivers cannot be achieved, delivery of the other technical tasks will remain seriously 
compromised.  

figure 2.1 (overleaf) shows the identified project components no’s 1 – 6 and their respective dependence 
on components in the top left of the flow chart. Additional components in light green indicate essential 
stages of the design document but not specified in it. for example, without a robust and well resourced 
nHS and operational hydrology program, water resources assessment in major rivers or aquifers is 
unlikely to occur. if discharge measurements are not undertaken in small to medium floods, one cannot 
expect to understand or model larger or extreme floods. this is largely where Pacific HyCOS is still 
at, in that the nHS’s generally remain seriously under resourced, many still do not have transport, 
water resources are only assessed in part, and floods are not being measured. this is despite HyCOS 
initiatives which have extended into all aspects of operational hydrology with instrumentation and 
equipment, technologies, software and training, mostly conducted in-country. HyCOS is focussing on 
providing technical support to develop confidence, understanding and skills of hydrology staff, with 
the long-term objective being country ownership and support to its water resource monitoring and 
assessment needs. Some significant gains have been made through HyCOS with regard to operational 
sites and developing skill sets in countries including data rescue, data archiving, and rehabilitated 
and new monitoring sites and stations, however it will require continued support to develop the full 
ownership, sustainability and higher level capacity. indeed given the isolation and small skill sets in 

General Activities2.
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the Pacific, there is likely to be an ongoing need for technical assistance and support where increased 
water resource demands are requiring more technical, engineering and science based solutions. At a 
minimum, a robust, consistent and accessible data set on water resources will be required to support 
these decisions, the iWRm process, and to test solutions. As the understanding of water resource 
management needs are developed though the iWRm Eu and GEf programs, it is expected that 
ownership of HyCOS initiatives will further increase with subsequent increase in support for the nHS’s 
and suitable institutional placement and support. 

 

	•	 Component	 1	 -	 Flood	 forecasting	
capability.

•	 Component	 2	 -	 Water	 resource	
assessment in major rivers.

•	 Component	 3	 -	 Water	 resources	
databases

•	 Component	4	-	Drought	forecasting

•	 Component	 5	 -	 Groundwater	
monitoring and assessment.

•	 Component	 6	 -	 Water	 quality	
monitoring and assessment.

figure 2.1: Pacific HyCOS technical Project Components

2.2.1 flood forecasting Capability 
Only fiji has any form of flood forecasting and warning system (ffWS) in place.  HyCOS has funded 
the Rewa River ffWS and is providing ongoing support to the EDf 8 funded navua ffWS. to date, 
ongoing institutional, resourcing, capacity and communication issues within the fiji nHS have precluded 
any effective monitoring or warnings to be generated to date. it is now improbable that any of the 
surface water nHS’s will be in a position to embrace this level of technology or commitment at this 
stage. for many nHS’s, it is taking some effort to maintain a basic two or three station pilot system 
for water resource assessment. A review of PiC data archives shows little to no measured flood data 
or ratings (of any quality) that can be used for developing flooding models thereby leading into flood 
forecasting.  Recurrent resources severely limit the nHS mobilisations to the field to measure this 
essential information, even for small floods. unless small to medium floods are measured, we can 
have little understanding of larger floods as much of flood estimation used in ffWS’s is based on 
underlying sparse and poor quality river flow data and rainfall. Remote sensing or post flood estimation 
using channel survey is not a substitute for actual flood measurements. Current indications are that 
few substantial flood measurements will be undertaken during the remaining life of the project due to 
these ongoing issues unless the respective nHS’s resource this accordingly. Replication of ffWS’s 
or telemetry of data in other surface water PiC’s is not being considered now due to the prevailing 
institutional and capacity issues. this is also compounded with poor communication options from 
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remote locations. HyCOS continues to work with fiji with technical assistance being provided for the 
development of ffWS proposed in the nadi and Ba catchments, little traction has been possible.  
Generally, lessons learnt indicate that until the well resourced nHS model (WmO Publication– no 1003) 
is adopted and sound field operation standards and data collection principles are in place, including 
technical exerts being engaged, commissioning and operation of ffWS’s for effective flood monitoring 
and warning will remain compromised.   

2.2.2 Water Resources Assessment in major Rivers
this component needs to be considered as the most significant of the 6 technical components of the 
Pacific HyCOS Project. Without sustainable water resources monitoring and assessment in major rivers, 
it is not possible to advance towards any of the other tasks such as flood and drought monitoring. most 
of the surface water countries are making only modest progress, with some more than others within 
their pilot river basins.  implementation has allowed for the installation of water level and rainfall stations 
in all countries but this is only the first step in allowing river discharges to be measured which also 
requires development of site specific river discharge ratings. All nHS’s now have the necessary tools 
and basic training to undertake these tasks, however limited government support to the nHS’s reduces 
their effectiveness and capacity to mobilise to the field. impediments still relate to infrequent access 
to vehicles, boats, fuel and necessary consumables, allowances etc which would allow for regular 
field mobilisations and the operation of field stations. Water resource data rescued to the tiDEDA 
database and subsequent review indicated it is generally of quite poor quality due to frequent large 
gaps and questionable data and ratings. this data is of limited use without a major reassessment 
and probably reprocessing of chart data. if water resources monitoring and assessment of these pilot 
basins remains difficult to achieve and sustain, it severely compromises delivery of Components 1, 
3 and 4.  for delivery of this component, full time technical expertise is now seen as being essential 
in each country, to provide sustained training and mentoring of staff in the diverse tasks associated 
with operational hydrology.  All nHS’s now have instrumentation and field equipment, computers and 
software to capably undertake this component which equips them as well as any field team in Australia 
or new Zealand.     

2.2.3 Water Resources Databases
the tiDEDA database system was adopted at an early stage of the project as the regional hydrological 
database.  this database package has been used in many of the surface water countries since the mid 
1980’s and is robust, highly appropriate, stable and well supported. Rescuing of available electronic 
data to this database has been largely achieved with much of the available regional data archived, 
especially for surface water.  Rescue of paper based data is also advanced in some countries through 
manual entry and digitising.  Backups are held at the PRC in Suva.  A review of this data, much of it 
long term for the melanesian countries, shows that much of it is of poor quality  and an extensive review 
of this and the original data would be needed to assess its worth or otherwise. Significant challenges 
exist which limit the accessibility and usability of the data due to a multitude of data files, inconsistent 
database structure and concerns around questionable data.  in the extreme case, to fully assess the 
multiple datasets for most recent and appropriate data would amount to many person months. to 
assess it for quality and to undertake edits or reprocessing to assemble useful data would amount to 
person years of input. Whilst this component has relatively easily rescued computer based data to the 
regional archive, identification of good data for editing and analysis remains an ongoing task and is not 
achievable within the life of the current project. 

Whilst the nHS database staff use tiDEDA, it is largely with a low level of confidence. this will improve 
as familiarity and need develop, however as many staff are not from a hydrological background and 
without detailed intensive in country training, this will be difficult to achieve. meanwhile HyCOS has 
developed a procedure whereby the data returns to Pmu for basic quality assurance and archiving, 
providing security and accessibility..  Despite regular requests for data from HyCOS sites, data transfer 
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to the PRC is proving difficult to achieve. in general the concepts of good database management are 
generally understood but are not put into practise. in some cases it is one of lack of confidence and in 
others lack of direction. iCt support is generally poor, numerous viruses present themselves, data is 
sometimes lost and the need for a committed database manager and regular backups has not gained 
much traction. 

independent of the Water Resources Database, an Hydrological Assets management database has 
been developed for management and tracking of HyCOS purchased equipment, mobilisations etc and 
this has been fully populated. 

2.2.4 Drought forecasting
monitoring of surface water and groundwater has been inconsistent in the past and not all the required 
information is readily available. there is a noticeable decline in the quantity and quality of data for 
surface water since the early 1990’s when countries lost the support and funding from external agencies 
to collect data. monitoring was not considered a high priority. However more recently with stress on 
water resources from increased population, urbanisation and climate extremes there has been demand 
for greater understanding and management necessitating greater reliance on reliable water resource 
data, unfortunately this is not available.

Drought forecasting or predicting and managing the impacts to the resource requires measuring and 
monitoring the resource during these climatic extreme periods to allow for more accurate predictions 
during future events. for surface water, lack of low flow water levels, discharge measurements and 
rating curves preclude any drought analysis to be undertaken on any of the available datasets in any 
country.  Rainfall data is equally discontinuous apart from at nmS sites. monitoring of water quality and 
quantity, as well as abstraction rates is essential to assess impacts to groundwater resources and their 
reliance during these extended dry periods. Streamflow and rainfall stations, surface and groundwater 
equipment to undertake such measurements are now available and generally installed for all for the 
PiCS.  training has been given in the use of all of capital equipment and it is expected that a good 
standard of measurements will be collected in the EnSO El niño event which is currently affecting the 
region. As forecasting droughts is in principle the role of the nmS’s the nHSs are being supported with 
increased drought monitoring capacity where possible. it remains doubtful that any of the nHS’s will be 
able to undertake actual drought forecasting. Drought monitoring however can be currently undertaken 
by all nHS’s.

HyCOS has focussed on engaging and promoting the existing climate information projects including 
island Climate update, iCu, and the Pacific islands Climate Prediction Project PiCPP, as well as accessing 
the other climate information services both within the Pacific and produced for the Pacific. HyCOS is 
interested in promoting these existing services where the climate information can be accessed by water 
resource managers rather than attempt drought forecasting. the focus is on knowing how to access 
and utilise the available information when undertaking water resource management and assessment. 
there is a need for nHS staff across the Pacific to develop the basic analysis of the rainfall data to 
assist with drought forecasting, this particularly relevant in the atoll countries which are heavily reliant 
on rainwater harvesting and groundwater where available.

2.2.5 Groundwater monitoring and assessment
Efforts into maintaining regular and reliable monitoring of key groundwater monitoring bores and 
reporting on resources as well as progressing remaining implementation has provided the focus for 
the activities over the last half of 2009. in general all equipment for groundwater monitoring has been 
deployed by the end of the 2009 period. Some implementation activities remain and expect to be 
largely completed during the first half of 2010. these include a coordinated water quality and shallow 
well investigation in nauru, and further data management and capacity development in tonga.
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in addition fiji mineral Resource Department requested assistance with the investigation of groundwater 
resources of Sigatoka utilising resistivity equipment procured under HyCOS. the results are being used 
to direct drilling of test holes to determine additional groundwater potential and location of monitoring 
boreholes

Whilst Kiribati, niue, tonga, and Rmi rely upon groundwater for most of their potable water needs the 
use of monitoring data to improve efficiency of abstraction, and maintain water quality is poor. there 
is a perceived lack of drive to utilise and report on resources resulting in poor data collection and 
management, jeopardising future management and sustainability of the resource. the reasons for 
this are many and include lack of ongoing funding, poor leadership, migrating staff, limited available 
skills, and a perception by PiCs suppliers and managers that the resource will continue to be able 
to provide safe and sufficient water needs a “she’ll be right” attitude. this approach coupled with a 
general apathy, lack of ability, understanding by nHS staff is limiting the opportunities for utilising these 
resources into the future.

it is important that longer term support for PiC’s is considered. A structured approach to groundwater 
management particularly in the data management and data analysis areas is required by nHSs. the 
more successful aspects of capacity building undertaken in the groundwater component have been the 
deployment of professionals to work alongside country counterparts in groundwater reliant countries. 
HyCOS has been directly responsible for placement of professional staff in all groundwater and 
rainwater harvesting only countries including niue tuvalu, Kiribati, and Rmi for periods ranging from 3 
months to 2 years. tonga and nauru with the assistance of HyCOS will also benefit from medium to 
long term in country professional support in 2010.  

2.2.6 Water quality monitoring and assessment
Water quality measurements must be considered along with the component on water resources 
assessment in major rivers (See 2.2.2) as part of a national operational hydrology program, especially 
for suspended sediment. All surface water countries have this equipment to undertake basic 
sediment measurements. As groundwater in Pacific atoll countries is reliant on basic water quality 
for its assessment and management, water quality equipment and training has been a fundamental 
component of the HyCOS support. in countries where reliance on potable water from rainwater and 
groundwater is important additional support for microbial pathogen measurement has been provided. 

Partnering with Drinking Water Safety Planning and Water Quality projects further bolsters the expertise 
and understanding for protection of and monitoring of potable water sources.  However the same 
limitations recognised for 2.2.2 (transportation, resources, laboratories and perceived need) currently 
preclude, particularly in the surface water countries, from undertaking the reliable and essential baseline 
measurements and analysis. 

in november 2009 the Department of Health (DoH) in nauru were under Pacific HyCOS able to extend 
their analysis capabilities to include bacteriological assay of water samples. the iDExx Colisure system 
was introduced, with laboratory staff and training provided during this time. in conjunction with water 
supply and DoH staff a monthly monitoring programme on the distribution of utilities delivered water 
was setup. this information will be used to identify which parts of the supply chain are at highest risk 
and what if any seasonal impacts to water quality may occur. 

2.2.7 Project management
the Project management component is progressing in line with project document requirements.  in 
large, the requirements of the Donor and implementation agency are met and are seen as sufficient to 
meet the technical and financial reporting requirements. 
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there has been a need to compromise with some of the projected outputs against what is achievable 
and realistic. this is due in part to the lack of PiC resources and commitment for certain components; 
support to lesser performing countries is to be scaled down this year.

following the independent project technical review undertaken in April 2009, the Eu conducted an 
independent Results Oriented monitoring (ROm) review in September of the project which allowed 
for a visit to tonga, Kiribati, fiji, fSm, Palau, Rmi and tuvalu.  the ROm assessed the project for the 
relevance and quality of design, efficiency of implementation to date, effectiveness to date, impact 
prospects and potential sustainability the outcomes of this ROm are attached in Annex 1.

full participation of stakeholders has been encouraged throughout and only in part is assisting in 
implementation and mitigation measures.  it has been extremely difficult to get water committees and 
the like to meet and discuss HyCOS issues and how to best advance the project.  Lack of supporting 
legislation and policy has also impeded progress and it is expected that Eu and GEf iWRm will advance 
this as possible. 

figure 2.2 presents the relative progress with respect to the specific project technical components.  
these have progressed only modestly since the submission of Progress Report no 5 hence there is no 
change to the major components.

 

figure 2.2: HyCOS technical Components, relative progress to date

Whilst the field installations were mostly achieved in reasonable time under HyCOS support, the nHS 
enthusiasm and ownership has been difficult to extend beyond this due to poor management, leadership 
and recurrent resources.  Perhaps in part, this is due to the aging and relative low skill base of the 
nHS work force and a poor level of commitment with reluctance to mobilise to the field for reasonable 
periods. the nHS’s currently have a poor culture with regard to regular and ongoing field work and 
the issues pertaining to recurrent funding and transportation are not helping.  Of necessity operational 
hydrology in the field especially given the time to travel to field stations, especially for installation and 
flood monitoring cannot operate on a 9am to 5pm basis.  Often, these working hours preclude effective 
field work being undertaken.  A field culture or field work ethic needs to be developed in most countries 
which establishes the importance not to take “shortcuts” in data collection and that it is important to 
regularly service sites for usable data sets to be developed. Often an additional hour or so spent on site 
can value add significantly to the field trip and subsequent data value by 100%.  During missions the 
commitment shown by many of the nHS staff is outstanding, where they are work to get the job done, 
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however all to frequently when HyCOS staff departs the country, impetus is lost and the recommended 
program of tasks, ongoing field work and skill consolidation falters or stalls. 

this is not uncommon in development work in the Pacific and HyCOS has addressed this where possible 
with longer term deployments of technical advisers to date to tuvalu, niue, Kiribati, Rmi, and Samoa. 
this arrangement has assisted in developing regular and ongoing water resource monitoring and data 
management in the short term and is a useful model for future specific work to build sustained capacity. 
Whilst some individual staff members may have a good level of ownership of their specific role, this 
is generally not transposed to the nHS itself and support and material rewards for staff initiatives and 
remote work appear weak. HyCOS has where possible supported country staff initiatives with both 
technical and financial assistance, and will continue to promote their initiatives.

2.2.8 instrumentation and equipment supplied
there has been little deviation from the implementation plan for each country and in large all of the 
instrumentation for measuring stream and groundwater levels, streamflow and rainfall has been 
purchased.  in some cases there has been some variance where equipment is already in country or was 
seen to be not useful at this stage.  the sneak preview of the nHS stocktake indicates that all nHS’s 
see the equipment and technologies supplied as being advanced at the appropriate technological 
level. 

figure 2.3 presents the total amount of monitoring equipment sets purchased and installed to date.  it 
is evident from the streamflow component that whilst 26 stations have been installed, no streamflow 
rating curves have yet been fully developed and then only for low flow segments. in most cases, few 
discharge measurements have been done in order to achieve this, even for low flows.  no medium flow 
or flood measurements have been undertaken at all in any of the 8 surface water countries.  

figure 2.3 - HyCOS equipment installed to date
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2.3 Country Activities
this section briefly describes the works achieved during this 6 month period and what is intended to 
years end. Generally the works achieved were in line with the earlier work plan outlined in Progress 
Report no 5. Ongoing delays have occurred during implementation due to both country ability to absorb 
the technologies and for the Pmu to be present to ensure activities are carried out. the Pmu has by 
necessity focussed on those countries which are best able to support project activities. the work plan 
to the middle of 2010 is included in Section 4.

2.3.1 Cook islands
Progress in the country continues to be mostly positive.  A consultant was engaged in June to provide 
country inputs to consolidate activities, complete raingauge installations and report on the database 
with basic analysis.  the database has been comprehensively checked and updated with analysis of all 
the data undertaken, thereby providing a status of the islands water resources.  Due to the good quality 
data and long term datasets with few gaps, this is the only country where this is currently possible.  no 
additional HyCOS mobilisations to the Cook’s are proposed as the HyCOS initiatives are seen to be 
approaching reasonable sustainability subject to placement of the nHS within an appropriate agency 
and the staff remaining committed.

2.3.2 federated States of micronesia
implementation in fSm on the island of Pohnpei commenced in mid July with a consultant engaged 
to supervise the activities and undertake training over a 3 weeks period.  two streamflow stations 
and raingauges were installed on the nanpil river.  in December the final station was installed on the 
Senipehn river including a raingauge. Due to the compact nature of the island and a good level of 
recurrent resources, including a vehicle, the prognosis for a good standard of ongoing field works and 
sustainability remains good. .A program of regular discharge measurements at all flows is now possible 
and needed, however this is proving difficult to achieve.  the main HyCOS demonstration catchment of 
the nanpil is also the same as for the iWRm program.  the next visit is scheduled in April 2010.

2.3.3 fiji 
Surface Water - full implementation in fiji still remains difficult with the issues of uncertain placement 
of the nHS and lack of resources still apparent and impeding full implementation.  HyCOS has 
maintained a high level of support to the nHS here with regular contact and support. it is observed that 
for operational support and longer term sustainability, fiji Hydrology would be better placed with the 
fiji meteorological Service and not within a water supply utility.  Recommendations have been made 
to fiji Government on this matter with little traction to date.  this has been through ongoing briefings 
and presentations to the highest level of Government.  the HyCOS funded Rewa ffWS and EDf8 
funded and HyCOS supported navua ffWS are still not fully operational due to the continued lack 
of resources, communication issues and poor commitment to the project.  indications are that the 
national Hydrological Service functions have passed to the Water Authority of fiji WAf (a corporative 
water supply entity) with no clear indication if there is a national responsibility or mandate for collection 
of hydrological data.  HyCOS is providing assistance with the installation under iWRm GEf funding 
of a flood measuring system for the nadi River to be commissioned early in 2010.  the capacity and 
commitment of the nHS staff to measure floods still remains extremely compromised.  A HyCOS ‘big 
day out’ field exercise was held in September on the navua River to demonstrate the flood warning 
stations to stakeholders and the media and the use of discharge measurement equipment, fiji tv was 
present and the coverage was broadcast nationally in an attempt to give greater visibility for hydrology 
in fiji. 
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Groundwater – in november 2009 support to fiji’s mineral Resources Department to undertake a 
resistivity survey with was provided to assist with their ongoing investigations into the hydrogeology 
of the Sigatoka valley. the week survey provided fiji mRD staff the opportunity to gain first hand 
experience in the planning, preparation, field work and analysis data associated with resistivity surveys. 
Continued support will be provided as required through 2009 and into 2010. 

 
 

Photograph 1: river gauging equipment for flood 
measuring being used at Sabata navua River

Photograph 2: fiji One tv interviewing local staff 
at Sabata flood warning station, navua River

Photograph 3: mRD and 
SOPAC staff gaining first hand 
experience with Super sting 
resistivity equipment. Sigatoka 
 

Photograph 4: Output from Supersting resistivity equipment to help 
identify possible water bearing zones and test hole locations

2.3.4 Kiribati
Support for WEu was provided remotely during the later part of 2009. A mission is expected in 2010 to 
assist with the ongoing groundwater monitoring and in particular data management and analysis and 
will be coordinated with the planned activities under the KAPii project to avoid over stretching limited 
staff resources in WEu.

the remaining activity, which is a joint activity with the KAPii project and Kiribati meteorological Service, 
will be a focus for 2010 implementation, with the installation of manual raingauges and training of water 
technicians on outer islands to collect this data. Continued support to monitoring of the groundwater 
resources of Bonriki is expected in 2010.
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2.3.5 niue
the implementation of proposed HyCOS activities in niue are in the most part complete. HyCOS 
facilitated and supported activities with a professional engineer to assist in implementation and water 
management activities. no further progress has been made on the proposed groundwater status report 
for niue. in part due to the continued focus by staff in niue on other projects including the  construction 
of new pipelines from the bores to storages and iWRm demands in addition to have had limited time to 
provide support on the report. 

2.3.6 nauru

 

Photograph 5. Water quality 
sampling from concrete cistern 
used for drinking in “Location” 
nauru.  

 

Photograph 6. calibration by ARmS 
personnel of the recently installed 
tB3 automatic rain gauge. nRC 
Workshop topside

A mission to nauru in June 2009 focused on the delivery of the 
rainwater harvesting database and GiS to nauru Government. A 
follow up mission in november 2009 was undertaken for delivery, 
installation and training of the iDExx bacteriological equipment 
Colisure. A water quality monitoring component was established 
which looks at sampling potable water provided to the community 
by the nauru utilities Authority at various points along the supply 
line, to identify areas at most risk and any seasonal impacts 
associated with water quality. Sampling will take place monthly 
and protocols were suggested to look at action required in 
reporting of results to nuA and where E coli results are considered 
high. Sampling of selected rain tanks and community tanks were 
included in the water quality monitoring program. follow up is 
expected early in 2010 including deployment of a post graduate 
hydrogeologist for 8 weeks to consolidate activities. 

An automatic tipping bucket raingauge was successfully installed 
at the nRC workshops “topside” with staff from the nauru 
based ARmS project. training in the installation calibration and 
download of the rainfall data was undertaken. the ARmS staff 
are successfully downloading and returning data to HyCOS. 
Additional ground truthing for the rainwater harvesting database 
and training was undertaken.

2.3.7 Palau
Progress in the country continues to be extremely positive with a 
good operational hydrology and water quality sampling program 
being maintained. A final streamflow station was installed on 
Babeldaob’s largest catchment, the ngermeskang Stream in 
December. this completes the HyCOS funded network with 
4 streamflow and one lake level measuring station including 
raingauges. mobilisations to Palau will be continued to further 
develop the capacity in the team who are lacking on many of 
the necessary skills. this is especially in regard data processing 
and analysis and how this data can be presented and used for 
water resource management purposes. Palau is approaching a 
degree of sustainability, subject to developing the team skills 
especially in the development of streamflow rating curves as 
they have never worked in operational hydrology prior to Pacific 
HyCOS. the next visit is scheduled in April 2010.
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2.3.8 Papua new Guinea
Only one visit was made to PnG this year due to the poor level of support and commitment from the 
nHS which is based in Port moresby.  Ongoing issues include institutional, funding and transportation 
problems. field instrumentation and equipment were supplied in late 2008 but institutional issues 
still largely preclude site installations or regular field measurements commencing to date with most 
equipment still being in storage. the project was initially being implemented by the Water Resource 
management Branch, (WRmB) of Department of Environment and Conservation which underwent internal 
institutional restructuring in 2008.  Hydrology was reassigned to Environment Protection, Regulatory 
Services, Environmental Audit and Risk, this has moved far away from a desirable nHS despite HyCOS’s 
recommendations otherwise.  the EDf8 funded Ramu River sites are not fully commissioned after 2 
years and a large investment is necessary in training and capacity building in Goroka and Port moresby 

 

Photograph 7: programming up completed 
ngermaskang station

Photograph 8: installing ngermaskang rainfall 
gauge

with further training in river level monitoring equipment and techniques.  HyCOS assistance in 2010 will 
now be very limited.  Options of partnering with PnG Power, the major electricity generator in PnG has 
not really advanced despite their continued need for hydrological data. the GS1 station in the Laloki 
catchment, the first ever installed in PnG in the 1950’s, was recommissioned in June 2009 but WRmB 
have been unable to visit and download the data to date. Additional sites proposed for reopening later 
in 2009 did not progress due to the ongoing issues. the prognosis for 2010 seems modestly better 
with the Eu B- Envelope program purchasing the nHS a robust 4WD vehicle, purchase of additional 
hydrological equipment is proposed and the hydrology unit intends moving to a separate office and 
store facility in Hohola. However this is all happening somewhat late for HyCOS initiatives to be best 
utilised.  the PnG focal point visited Suva in September 2009 and spent 3 days with the HyCOS Pmu.  
in this time training was given to him in chart digitising, operation of Pumpro’s, Hydrologgers, logging 
software and automatic raingauges as well as refresher tiDEDA training to enable him to commence 
these tasks on his return.

2.3.9 Republic of the marshall islands 
An El niño event was confirmed in mid 2009 resulting in an extended dry period of below average 
rainfall predicted for some areas of the Pacific. it was predicted that it could be come a moderate to 
strong event peaking at the end of 2009 or early 2010 and will be present until may 2010. Rmi who were 
already experiencing below average rainfall in the early part of 2009 and subsequent reduced storages 
leading into this event were informed that further water stresses could occur. in consultation with Rmi 
government a community focussed brochure was developed in October 2009 to assist with informing 
the community of El nino weather patterns in the marshall islands, how it might affect them and what 
they can do to prepare for predicted water shortages and reduce water consumption. 
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A schedule of monitoring requirements and summary of monitoring procedures was developed  with 
Rmi EPA in 2009 . Ongoing support for data collection and transfer to HyCOS Pmu will be a focus for 
2010.

 2.3.10 Samoa
Samoa continues to lead the way in terms of project implementation. the mnRE Hydrology unit, 
effectively the nHS, is continuing the customer driven expansion of the monitoring network at pace 
with numerous new flow and rainfall sites being installed over the last 6 months. the major concern is 
that this sudden increase in workload for the mnRE hydrology section is placing stress on the relatively 
young and inexperienced team, restricting the opportunities for the development of necessary work 
procedures, quality and standards. Pacific HyCOS will continue to supply as able, a high level of 
support for the team in order to help them realise their goals. Groundwater monitoring issues are largely 
being covered by the Eu WaSSP project which is funding the expansion of the monitoring network 
through the drilling of new boreholes.  

the engineering hydrologist engaged by HyCOS for 3 months earlier in 2009 has been re-engaged by 
mnRE under Australian volunteers international program for a 12 month contract. this placement is 
of extended value consolidating on work so far and maintaining a full time presence within the team to 
drive project goals and provide mentoring.  Such placements would pay dividends in all PiC’s should 
suitably qualified personnel be found to undertake them.

Operational support and capacity building has continued through the second half of 2009 with a 
2 week mobilisation by HyCOS staff consolidating field installations and measurement techniques 
and the establishment of sustainable data management practices. training missions are planned for 
march aimed at implementing office procedures and consolidating on field techniques, including flood 
measurement as possible.  Additional mobilisations in late 2009 were not possible due to the devastating 
effects of the tsunami experienced in September resulting in huge loss of life and damages.  A flood 
measuring workshop is proposed in June. 

2.3.11 Solomon islands
A more positive note developed in the Solomon’s for implementation in early 2009.   following a HyCOS 
visit earlier in the year an independent consultant was engaged in may for a period of 3 weeks to 
supervise the installation of raingauges and streamflow stations on Guadalcanal. four raingauges and 
one streamflow station were installed as well as training given in operational hydrology and databasing. 
Some staff were well committed to this task and keen to learn the new skills, however some key staff were 
absent and this has compromised skill absorbtion by those that should be there. transport continues 
to be a major problem and options for vehicle sharing within the department are not working well. 
Planning is under way for the reinstallation of the Lungga river site at the Betikama College, a secure 
area and the tina River for the hydropower group. At years end these installations have not progressed 
despite being easily achievable as both sites are relatively close to Honiara.  A best attempt at the tina 
installation was made by the nHS team, however it was of very poor quality despite HyCOS guidelines 
and training. it had been interfered with by the locals and would not sustain high flows due to the fragile 
nature of the installation.  the insecure equipment left on site is highly vulnerable to damage unless it 
is secured as per HyCOS recommendations. 

Groundwater monitoring has not progressed to date. HyCOS assistance to the Solomon’s will now 
be minimal despite the need for ongoing capacity development in field operations, data processing 
and quality control and elsewhere as possible. the recent return of an Environmental Scientist to the 
nHS who has been studying at master’s level in Australia for two years, has not greatly assisted in 
implementation activities and addressing some of the in-country issues. 
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2.3.12 tonga
fitting of flow meters for all he abstraction bores in the mataki’eua well field continued  over the 
remainder of 2009 undertaken by the tonga Water Board.  

Additional support from Pacific HyCOS was discussed with tonga’s focal point and it is proposed that 
in conjunction with the arrival of professional support under AusAiD that HyCOS will assist in mid 2010 
including the data analysis and compilation of groundwater data and information. this will include 
capacity building and data analysis with mLSnRE to assist with reporting on mataki’eua.

2.3.13 tuvalu
Support was provided with the RWH GiS database in October 2009 to assist with data management 
issues, ground truthing and additional training where there was a change in GiS operators. 

the status report on funafuti proposed for late 2009 is deferred until 2010. A brochure to assist 
community with understanding of potential impact of El niño events and identifying rainwater harvesting 
maintenance practices and preparations to assist the community with drought management options 
was deferred at the advice of tuvalu meteorology until 2010.  

2.3.14 vanuatu
Project implementation in vanuatu was largely deferred throughout 2009 at the nHS request due to 
ongoing institutional and resourcing issues.  Staff availability and the lack of engagement from the 
project focal point has meant opportunities to travel to the country have been limited until recently.  At 
the end of 2009 the long term focal Point departed on study leave for 2 years of post Graduate study in 
Australia, this will be a significant capacity loss to the project as a skilled replacement is unlikely.  

A 2 week HyCOS mission was achieved in August with three streamflow stations being installed 
on the island of Efate on the tagabe, La Colle and Epule streams. training was undertaken in the 
installation of equipment, use and maintenance of the new technologies supplied.  A scheduled follow 
up mission to complete the final installation was not possible at nHS request in november and this 
has been rescheduled to february 2010. this will allow for the reinstallation of the Lape river station on 
Santo and the recommissioning of the Sarakata river station located within the iWRm demonstration 
catchment.  focus will then shift to the implementation of sustainable data management protocols and 
the preparation for the rescue of paper based data records however this is contingent on a positive 
situation developing within the nHS. After a slow start the outlook for project advancement in vanuatu 
appears a little brighter however the departure of the focal point for 2 years study leave is of some 
concern in regard the skills he assembled.  At a technical level, the staff are very keen to implement the 
project fully but ongoing higher level impediments have precluded this to date. 

2.4 Developing EnSO event
Given the developing EnSO El niño event throughout 2010 which is forecast to peak in June, all 
PiC’s now have modest and growing capacity and appropriate equipment to undertake the necessary 
rainfall, streamflow and groundwater observations necessary to capture and monitor the onset and 
magnitude of such an event.  this places them in a stronger position to consider this event with past 
events (subject to available data) and assess and anticipate trigger levels and appropriate responses 
necessary to maintain water supplies and better prepare for potential impacts.

Advice to water resource managers in general has been through the HyCOS newsletter advising water 
resource managers of the information sources available online from unOCHA, BOm, niWA, and 
nOAA.
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2.5 Ongoing issues
the ongoing resource and capacity constraints in many nHS’s especially the surface water countries 
in regard to recurrent funding for field operations continue to hamper effective progress being made 
in many countries. Access to motor vehicles, river transport, field stores, workshops, laboratories etc 
are improving only modestly at best. these issues have been fully described in the previous Progress 
Reports.  three years into the project, few nHS’s have what could be considered reasonable access 
to suitable transport (ground and water based) or fuel budgets, some have none. Some nHS’s are still 
not in a sound position to implement Pacific HyCOS beyond local pilot systems installed on nearby 
accessible catchments or aquifers. these issues compromise the collection of even basic data for 
water resources assessment let alone measurement of floods and droughts. the sustainability, exit 
strategy, and legacies of the project areas which were not clearly identified in the project design are an 
area in which HyCOS hopes to focus on in the next 10 months. the efforts made to date have been in 
most part well received, and the need for reliable and consistent quality of data is recognised across 
the water sector in all countries, but is not extended into action.  the limited skills base, and geographic 
isolation requires continued regional technical assistance and support to help countries achieve their 
water resource monitoring, assessment, analysis and reporting needs. this along with improving the 
support for nHS’s by governments demonstrating commitment and valuing the resources they rely 
upon will remain a focus for the final year of HyCOS. Support is slowly forthcoming in this respect from 
the iWRm project. 

At the technical officer level, the nHS staff are very keen for training and capacity development 
opportunities, however the number of countries and the associated difficulties with field access hampers 
the capacity of HyCOS staff to service these countries to the degree that is necessary. in country 
expertise working alongside the country staff and deployed over a longer period with coordination 
from a regional centre is a more pragmatic and effective approach and where greater successes have 
and will been achieved in the future. Simple skill deficits such as poor computer literacy, electronics, 
construction, fabrication etc continue to hamper some officers and continued guidance, training and 
mentoring is essential. 

the need to notify in-country representatives and national Authorizing Officers of HyCOS missions 
is a necessary protocol for all SOPAC missions. this requires letters to be sent to respective SOPAC 
country representatives prior to entering the country to ensure that they are aware of impeding visits, 
and to receive their formal agreement in return. Whilst HyCOS staff have adhered to this protocol there 
is concern that the impact or visibility of the HyCOS project is still insufficient to ensure uptake at the 
ministerial and nAO level. this is an area where HyCOS and especially iWRm are proposing to develop 
suitable communication strategies or leverage off existing projects to develop the exposure it needs to 
generate better awareness of the need for monitoring and assessment of water resources in general 
thereby hopefully achieving sustainability of the initiatives.  
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initially, technical and financial risks to implementing the project were assessed as being low to medium 
with little difficulty being anticipated in managing them and any difficulty here has been manageable.

the most high to extreme risks related to the feasibility of building capacity and ownership within the 
nHS’s, to the point that they are able and willing to assume responsibility for Project outcomes by the 
end of the project.  the project document update in 2004, reduced this risk to low mainly due to the 
development over the subsequent 5 years of regional and national water strategies, Departmental, 
ministerial and Head of State endorsement and championing of water issues, this thereby ensured 
that there was never a higher level of commitment to water management issues in the Pacific than 
there is now. this was subsequently incorporated in the Output Level Risk Assessments in the final 
project document.  these risks have transpired into reality and continued and ongoing effort is being 
invested to better develop both commitment and country ownership through the initial memorandum 
of understanding, regular newsletters and some preliminary cost benefit analysis, as well as in country 
activities. Some countries have progressed relatively well in implementing some positive changes 
within the nHS such as in Samoa, others however are not as well placed and several of them are 
still in a state of uncertainty in regard where their nHS institutional placement will finally be.  Currently 
fiji, PnG, vanuatu and the Cook islands are in this position.  Solomon islands remains stable whilst 
Palau, nauru, niue, tuvalu, Kiribati, tonga, and fSm do not have recognized nHS’s as yet and most 
of the groundwater countries come under some form of a public utility, environmental or geological 
government department or otherwise.  

the benefits derived for government, industry and community from improved understanding of our 
surface and ground water resources requires far greater recognition by governments in the Pacific 
than is currently evident.  misplaced, poorly performing and under funded nHS’s with correspondingly 
poor outcomes is indicative of countries current commitment to, and recognition of the value of water 
resources data. HyCOS recognizes that the appreciation of the value of this data by the countries to 
assist in economic, social and environmental development is still not there and will require continued 
and ongoing support beyond the life of HyCOS. in the remaining life of the project, HyCOS will continue 
to look at measures to promote visibility and linkages with existing projects and generate the country 
support required to enable collection of reliable and consistent water resource data sets.  With the 
mobilization of iWRm GEf staff in each PiC, the regular convening of national water committees, greater 
communication and awareness, it is hoped that there will be growing levels of support for monitoring 
and assessment. 

Risks and Mitigation3.
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3.1 mitigation measures
in the remaining time for the HyCOS project the following measures will be actively promoted to try to 
address some of the recurrent issues which continue to effect full implementation.  to date, these have 
and will include;

•	 SOPAC	management	dialogue	with	ministerial	officials	and	senior	management	 in	 the	NHS’s	 in	
regard the ongoing institutional and recurrent funding issues through such avenues as the Annual 
Session, high level briefing papers, conferences etc.

•	 Attempts	to	raise	donor	awareness	in	the	need	for	funding	for	recurrent	support	for	water	resource	
monitoring and assessment, technical Assistance programs, detailed training and mentoring for 
each PiC.

•	 Partnering	with	EU/IWRM	and	GEF/IWRM	in	encouraging	the	need	for	hydrological	data	collection	
for water planning, management and infrastructure design, you can’t manage what you don’t 
measure.

•	 Maintaining	mobilisations	and	capacity	development	as	much	as	possible	given	staff,	budget	and	
time limitations.

•	 Focusing	on	focal	points	and	their	immediate	staff	for	training,	

•	 In	 recognition	 of	 NHS	 staff	 transfers,	 attrition	 out	 and	 retirements,	 encourage	 the	 need	 for	
recruitment and career paths etc to be put in place by the nHS’s.

•	 Assist	in	development	of	work	programs	and	budgetary	advice.

•	 Ongoing	reference	to	the	NZAid/NIWA	and	other	training	material	and	responsive	to	any	assistance	
request.

•	 References	and	access	to	WMO	material	and	standard	procedures.

•	 Circulating	 standard	 operating	 procedures	 for	 equipment,	 instrumentation	 and	 ,	 techniques,	
refining and development of these as possible.

•	 Ongoing	development	of	the	HYCOS	website	(now	29,500	hits).	

•	 Media	coverage	where	possible,	TV,	magazines	and	news	papers.	

•	 Commencing	 collating	 information	 and	 data	 for	 a	 publication	 titled	 Catalogue	 of	 Pacific	 River	
Basins supported by HyCOS.

•	 Commencing	 collating	 information	 and	 metadata	 for	 a	 publication	 titled	 Scans	 of	 the	 Pacific	
Regional Hydrological Database.

•	 Development	of	Groundwater	Status	Reports.

•	 Consider	options	for	methodology	and	funding	options	which	will	provide	a	pragmatic	and	effective	
approach to further support countries to develop their ability to measure, monitor and ultimately 
better manage their water resources.  it is increasingly evident that to support and sustain project 
initiatives, donor funding will be required to sustain a Project Resource Centre in SOPAC Suva 
after project completion.  the model for the proposed Project Resource Centre and potential 
source of these funds is still being considered, but longer term (3 to 5 years) funding stream and 
continued technical support to countries is seen as highly necessary and essential by both the 
Project management unit, focal points and country representatives.
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3.2 Changes introduced in implementation
the independent project technical audit undertaken in April 2009 was the basis for applying to the 
European union for a no cost 18 month extension to the project which was approved in June 2009.  it 
is hoped that this extension will allow the project implementation and consolidation stages to be largely 
completed for the countries best progressing, extending the benefits of the project in these PiC’s. 
the extension will also allow the Project Sustainability Phase to be progressed and strategies in place 
to better sustain and advance HyCOS initiatives and objectives beyond the life of the project. this 
was followed by the Eu ROm in which the Eu undertook their independent evaluation of the project.  
Given the ongoing difficulties in regard completing implementation in the time left, HyCOS now intends 
concentrating on the countries of Samoa and Palau for surface water, tonga, nauru and Kiribati for 
groundwater and nauru for rain water harvesting for concentrated delivery of assistance. this will allow 
for HyCOS initiatives to be demonstrated on better performing countries with some data products 
hopefully being produced by projects end.  Limited assistance will be advanced to the other countries 
on an as needed and as possible basis.  

in large, the project implementation plan has been adhered to by the PRC, be it delayed, and all 
nHS’s have now received equipment and services in line with this. the project log frame remains 
unmodified to that presented in the project design document.  Despite delivery of equipment, in many 
cases, over 18 months or more ago, for several PiC’s their institutional situation has not allowed for 
full implementation, and then only in part.  in some cases, equipment is still sitting in ‘the store’ and 
not out collecting data.  for these reasons some scheduled mobilisations have not been possible.   
in the past 18 months it has also been recognised that additional services need to be delivered and 
material developed as described in Section 3.1 which were not considered in the project design.  it is 
considered that these changes will allow in some way for increasing levels of visibility and ownership of 
the HyCOS systems to be undertaken by the nHS’s.

A summary of the project log frame is presented in Annex 2, 
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4.1 Pacific HyCOS Work plan 2010 first 6   
 months 
Ongoing effort is being invested in addressing difficulties and identifying mitigation measures to help 
address some of the recurrent issues enabling project deliverables to be better achieved.  these have 
been identified in the communications strategy and discussed at some length. the priority tasks have 
been identified and ranked and are proposed to include the following;

SOPAC senior level dialogue

SOPAC management dialogue with national representatives and senior management in •	
the nHS’s in regard the ongoing institutional and recurrent funding issues through such 
mechanisms as the Annual Session, high level briefing papers, conferences, country visits 
etc. the need for long term data collection needs to be further conveyed to them.

Attempts to raise donor awareness in the need for some form of funding for recurrent support •	
for water resource monitoring and assessment.  Donor assistance to date has largely been 
focused on water supply, sanitation and community risk issues in regard climatic variation 
and adaption and generally not for long term surface and groundwater resource monitoring 
and assessment.

Other SOPAC program support

Partnering with Eu/iWRm and GEf/iWRm in encouraging the need for hydrological data •	
collection for water planning, management and infrastructure design, especially within the 
GEf demonstration catchments, generally also the HyCOS demonstration catchments. this 
will be assisted now by the deployment of the GEf advisers in each of the PiC’s promoting 
the philosophy of  you can’t manage what you don’t measure.  

Encouragement of other SOPAC sectors and programs to recognize, support and promote •	
the need for long term water resource monitoring and assessment.

HyCOS direct undertakings 

Scaling down on country missions and assisting the countries best exhibiting the capacity for •	
completing implementation and consolidation.

Continue remotely supporting focal points and their immediate staff as possible for ongoing •	
assistance. the need for technical assistant programs, detailed training and mentoring for 
each PiC still needs significant in-country input but is not possible at this late stage of the 
project. 

Workplan for Period 
January to June 2010

4.
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Encouraging within the nHS’s the need for staff retention, skill development, recognition of •	
skill depletions given staff transfers, attrition out, retirements and the need for recruitment 
of young motivated staff, skill retention, defined career paths etc to be put in place by the 
nHS’s.

Continue assistance with the development of work programs and budgetary advice to assist •	
in sustaining annual operational plans etc for HyCOS and national initiatives. 

Assistance in planning structures for agencies seen to have inappropriate placement for their •	
nHS using WmO Guidelines of the Role Operation and management of national Hydrological 
Services as a model (WmO Report no 2003, Operational Hydrology Report no 49, 2006). 

Ongoing reference to the nZAid/niWA, equipment and instrumentation manuals, •	
manufacturer’s manuals and other available training material, effectively standard operating 
procedures.

References and access to WmO material and standard procedures.•	
Circulation of specific standard operating procedures developed by HyCOS, refining and •	
development of these as needed.

Ongoing development of the HyCOS website (now 29,500 hits). •	
Ongoing support to the fiji nHS as possible in technical assistance plus assistance in •	
network design, staffing structure, professional and technical, needs and the development of 
field programs and operational costs.  this will effectively form a model which will assist other 
PiC nHS’s in developing similar operational plans and budgets allowing for a sound basis for 
submission of annual budgets to PiC Governments.  

Consideration for a change in focus following HyCOS, that under donor funding, a PRC •	
delivers regular technical services to nHS’s servicing HyCOS sites and trains and builds 
capacity as possible. 

Commencing an assessment of country implementation in regard, proposed, changed, •	
delivered, outstanding, issues, actions for 2010 etc and beyond, country specific and will 
form the basis of annexes in the final report.

Where there is some demonstrable benefit, consultants may be engaged to assist in the •	
project consolidation phase in select countries.

Consideration of how to best exit leaving a positive and growing HyCOS legacy and a •	
pathway forward.

Commence mapping out the structure of the final report.•	

HyCOS products proposed and underway

Completion of the HyCOS and iWRm communication strategy which will assist in visibility •	
and a more focused delivery, this will have bearing on the final work plan for the remainder of 
2010 and a pathway forward.

Submission of a nHS survey, effectively a stocktake of nHS capacity developed to date, •	
lessons learnt effectively allowing for a pathway forward and beyond HyCOS this will have 
bearing on the final work plan for 2010, this survey will be collated, outcomes summarized 
and produced as a formal report by may 2010.

Producing the publication titled Catalogue of Pacific River Basins supported by HyCOS, final •	
draft due in may 2011.
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Commencing collating information and metadata for a publication titled Scans of the Pacific •	
Regional Hydrological Database. final draft may 2010.

Preparation of a glossy handout on the raindrops to GW and streamflow principle, and how •	
hydrological data is colleted.

Development of Status Reports for selected groundwater countries.•	
Preparation of a handout on why we collect data, what is involved and how is it used.•	
Development of country posters on HyCOS achievements.•	
Ongoing development of visibility material as possible on the need for the collection of •	
hydrological data. it is difficult however to demonstrate this in the Pacific sense due to the 
lack of quality data for analysis and meaningful products especially for use in adaption for 
climate variation and change. 

it is hoped that there may be some more substantial measured datasets available from the •	
key PiC’s in the final 6 months of the project in which some demonstrable products may be 
able to be produced in regard droughts and floods and presented then. 

the workplan has been presented in two parts, home office inputs in table 4.1 and country missions in 
table 4.2.  it has in part been based on available funding and supporting the better advancing countries 
and in home office activities necessary to develop material necessary to support consolidation and 
sustainability.  

table 4.1: Work Plan Home Office January to June 2010

table 4.2: Work Plan missions January to June 2010
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4.2 Communication strategy
the HyCOS/iWRm communications strategy has been developed in draft form and will be reported on 
separately.  in large it develops a methodology and time frame to attempt to advance significant issues 
which have been identified that are impeding implementation, consolidation and sustainability as well 
as continuing to hamper the iWRm GEf implementation. this is being developed in consideration of 
the communications needs and strategy for Eu and GEf iWRm and that these programs will continue 
beyond HyCOS and again advance the need for hydrological data.  

As the GEf advisers are engaged and mobilise country specific communication strategies will be 
developed to further raise awareness for water resources monitoring and assessment and especially the 
need for this data for the HyCOS and GEf demonstration catchments.  Once underway with meaningful 
data being collected more convincing case studies can be prepared and used at a stakeholder and 
a political level to garner greater levels of support. Whilst catchment management issues remain a 
high priority, it is hoped that also some cost benefit analysis can in time be developed especially in 
regard water related engineering infrastructure. this would clearly demonstrate the cost savings to be 
made if structures can be safely engineered and economically designed. the relative weakness of the 
nHS’s and poor access to higher levels of Government currently preclude effective communications 
progressing.  Where effective communication is possible it is mainly at a stakeholder and nHS staff 
level and engaging local media as possible.  

more traction has been possible with media material such as compelling stories where public health 
issues are prevalent especially with delivery of potable water and sanitation. However for hydrological 
information not relevant to public health, less traction has been possible and it remains very difficult for 
nHS’s to source support, funding and resources for data collection which is not seen of immediate or 
near term benefit with but coming with recurrent costs. 

for the SOPAC Annual Session in October, a large format A1 size generic poster was developed 
demonstrating the aims and achievements of HyCOS to date. this was a big hit generating very 
positive comment and has been used in mini conferences since. this is to be migrated to specific 
country examples containing photographs of actual installations, achievements, sample data etc and 
published in A3 size for general distribution.  Also table drink coasters were printed up and used at the 
Annual Session tables and will be used for any future significant SOPAC conferences and events. 

4.3 Life beyond HyCOS
throughout 2009, most nHS’s on their own account have expressed concern in regard to the 
sustainability of their systems after the HyCOS project is completed. Questions have been raised such 
as: “how can capacity development be continued and the HyCOS initiatives be sustained and further 
developed?”.  

there are only few countries in a position to sustain their national Hydrological Service which still 
require increased support in terms of human and financial resources, even to operate the HyCOS sites 
at an acceptable Pacific level of operation and sustainability.  

A preview of the responses to the nHS Stocktake survey (march 2010) show that many nHS’s are well 
aware of the impediments and constraints they have, including poor resourcing, management, leadership 
and lack of political will to fund water resource monitoring and assessment. With an increased need for 
assessments and monitoring in the face of climate change and no regrets adaptation measures, it is 
essential that countries fully investigate and tap into future mechanisms of climate adaptation funding 
to bolster their nHS capabilities especially in regard data collection.

Only where water sector reforms resulted in an improved institutional arrangement for monitoring 
and assessment in countries, such as in Samoa, adequate resourcing has been forthcoming for the 
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nHS including human resources, training, specific budget and recurrent resources.Other avenues of 
support, including through bilateral programmes, need to be investigated to support HyCOS initiatives 
until the nHS’s are in a stronger institutional position.

As water sector reform and institutional strengthening for the sector is underway through the Pacific 
infrastructure facility or Eu EDf10 programmes or budget support, opportunity needs to be uplifted 
here by the nHS’s.  However due to the time frames for any donor assistance to be put in place and 
come on line, short term support funding is seen as essential to sustain the PRC and national data 
collection and database systems as implemented under HyCOS. 

4.4 national vs Regional support
A regional facility can be retained at the Project Regional Centre to provide continued support to nHS’s 
in terms of assessing further needs, technical assistance with the network and data collection, archiving 
and analysis and backup storage through the Pacific HyCOS Regional Database.

Sustainable operation of the HyCOS stations and data products will in time becoming available for 
assessing the base line data for climatic change and adaption. if this approach can be advanced it is 
possible to investigate options then for expansion of the monitoring networks.

indications over the life of HyCOS show that the nHS’s are still extremely weak in their capacity to monitor 
their water resources.  until they are better supported through national Water Policy and institutions, a 
commitment to act and well funded for human and recurrent resources, capital investment, training, the 
likelihood of attaining sustainability is questionable.  for these reasons, other avenues of support need 
to be investigated to support HyCOS initiatives until the nHS’s are in a stronger position to undertake 
these works and grow the system from one of pilot systems to one of national coverage.

Options beyond the life HyCOS have been discussed and could include various forms of assistance 
all of which would require retention of a Project Regional Centre located in a major Pacific hub with 
a sustainable funding stream. Any initiative would need to be undertaken with the full mandate and 
support of the respective nHS, one of a bilateral assistance program. these would provide interim 
measures ensuring sustainable data collection is achieved from the pilot basins and aquifers, until the 
nHS’s approach a self supporting situation. the buddy system is fully supported through these options 
where country staff develop rapport with the expert in country and via on line support and mentoring.  
these are discussed briefly a) through c) below;

a) undertaken very much the same as for the current HyCOS to sustain a Pmu mobilising specialist 
staff and consultants to the PiC’s on an as needed basis but still involving country focal Points and 
their staff, to further develop their skills and supervise the ongoing monitoring works.  

b) A technical Assistance program implemented in each country, along the lines of the Eu GEf 
project undertaken under the umbrella of the PRC. funding would need to be secured to enable 
an international expert to be mobilised for a minimum period of at least 12 months in each country, 
leading and managing the local staff, training and developing capacity. A fully funded in country 
operational budget would be necessary. the expert would need to be well skilled in the field of 
operational hydrology. 

c)  the PRC mobilising experts (PRC staff or consultants) to each PiC at least four times annually 
for minimum periods of two to three weeks supervising works, developing capacity, using and 
developing in country resources as possible

d) PRC engagement or partnering with a reputable new Zealand or Australian water resource agency 
where PiC staff can attend 3 month work experience postings and the agency staff are seconded 
to the PRC for varying periods to undertake capacity development and supervision of in country 
monitoring works.  
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the activities undertaken above have been summarised into the following classifications and compared 
with projected budgets initially proposed.

the financial summary is from July 2006, the commencement of the contract. Project commencement 
was delayed until December 2006, some six months after the contract date and the period of financial 
reporting. 

the third tranche of funding EuR 732,763.93 (90% of final tranche) was received July 2009.  A request 
for a “no cost” project extension was applied to and approved by the Eu delegation, on 09th June 
2009. 

future financial reporting for the remainder of the project will report against the total projected 
expenditure of the project.

table 5.1  Project Expenditure

First Tranche Payment received European Union                                                                                                  
Second Tranche Payment received European Union                                                                                            
Third Tranche Payment received European Union                                                                                                 

Total  Payment received European Union                                                                                                                

Expenditure Activities

Actual 6 Month 
Expenditure
June 2009 – 

December 2009

Projected 
Expenditure
July 2006 – 

December 2009
(A)

Actual Expenditure
July 2006 – 

December 2009
(B)

Expenditure
Difference

July 2006 – 
December 2009

(A-B)

Salaries 113,122 612,445 611,236 1,209

Consultancies 127,742 459,871 308,497 151,374

travel 20,932 409,013 299,394 109,619

Equipment transport, Supplies 884 40,830 45,676 -4,846

monitoring works 93,856 752,125 718,620 33,505

Local office Costs 1,015 10,315 7,494 2,821

Other Costs, services 3,621 23,638 25,519 -1,881

Administration 21,711 106,730 128,950 -22,220

contingencies nA 110,004 110,004

TOTAL €382,882 €2,524,970 €2,145,386 €379,584

* note that this relates to 90% of the third tranche EuR 814,198. the remaining funds Eur 81,434 to be provided on finalisation of the 
project in 2010. 

Salaries = Salaries for SOPAC staff attached to Pacific HyCOS.

Consultancies = fees attached to engagement of contractors/subcontractors and consultants.

Administration = Administrative costs including maximum of 7% of costs of Actions and office supplies consumables.

travel = Perdiem and transportation (airfares, etc) for HyCOS staff, conference participants, and consultants.

Financial Summary for 
Activities Undertaken

5.

€611,101
  €1,099,648

 €732,763.93* 

€2,443,513
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Equipment, transport, Supplies = includes computers, and incountry transport and spare parts required for project.

in Country monitoring works = All hydrological equipment purchased and installation costs for country activities, including 

freight.

Local Office costs = office supply consumables, tel/fax electricity, maintenance.

Other Costs = Auditing, Website production, publications, financial services, conferences seminars and visibility actions.

Annex 3 a) provides a detailed summary of the expenditure for the period July – December 2009 for 
Pacific HyCOS. An independent audit of the financial year 2008 - 2009 expenditure was undertaken in 
October 2009 and presented as Annex 3 b). 

Co-funding SOPAC Partnered Contribution
the Pacific HyCOS project has identified a total cost of the Action is estimated at €3,524,970. the 
Eu contribution undertakes to finance a maximum of €2,524,970. the SOPAC partnered contribution 
is €1,000,000. the SOPAC contribution has been separated into a Preparatory Phase may 2004 – 
December 2006, and the Operational Phase, December 2006 – December 2010. this was agreed to by 
the Eu delegation in June 2009, addendum to the contribution agreement.

the cost incurred for the SOPAC partnered preparatory phase activities is €617,756 for the period may 
2004 to December 2006. this preparatory phase was an important precursor to the commencement 
of the main project, ensuring that the PiCs were provided with opportunities for technical training and 
facilitating access to climate and water resource information. During the 2007 -2008 period year the 
co contribution from Regional Water Quality Programme was €224,586 (0.3475). During the 2009 year 
the co contribution from Regional Water Quality Programme from available information is ($211,519.57 
fJD) €81,694 (0.3862) Refer Annex 3 c). During 2009 there has been additional activities and 
expenditure undertaken by SOPAC and its partners which contribute to the Pacific HyCOS objectives 
and co funding. these include the island Climate update project (a monthly information brochure 
with climate and rainfall synopsis distributed widely in the Pacific) and Historical Climate Data Rescue 
project (digitizing of available climate data from paper records for PiCs) which had expenditures of 
€110,095 and €44,845 respectively. it is expected that these latter projects will be completed and have 
their final acquittal in June 2010. Refer Annex 3 d).

total cost incurred for the SOPAC partnered co contribution activities for the period may 2004 to 
December 2009 is €1,078,976. 

the budget summary for the 3 years of operation January 2007 to Dec 2009 indicates that expenditure 
in most cases was in line with the original budget. Savings made in bulk purchases of equipment 
have meant that equipment has been delivered in accordance with the original document and at times 
exceeded the number of stations originally proposed. 

the ability for the project to continue towards consolidating its deliverables at no additional cost was 
the result of savings made in travel and use of consultants. Savings were made with use of supervised 
attachments, junior professionals and making use of established capacity building programmes 
(PACtAm) to place professionals in country for two year periods. it is these saved funds and the 
remaining €81,434, the balance of the third tranche, that will be used to fund the additional operational 
year of the project. the focus for 2010 will be to work with country counterparts on the consolidation 
of monitoring and assessment activities, data management practices and analysis of water resource 
data, and sustainability of the project objectives. 

the funding of equipment and large implementations is mostly complete. Provision in 2010 is made 
only for small outstanding equipment needs and sufficient funding for implementation of remaining 
activities.
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The aims of the project are to establish the human and institutional capacity in 14 participating pacific
countries in assessing the status and trend of their water resources; and provide adequate warnings of water
related hazards by providing relevant equipment and resources for capturing data for weather monitoring.
Needs of the 14 participating pacific countries have been specifically articulated in the Pacific Regional Action
Plan on Sustainable Water Management Plan, 2003 and the project objectives have been focusing on these
needs.  The expected results are the development of capacities within the participating countries in flood
forecasting, surface water management, database design, drought forecast, groundwater management, water
quality, and project management; these are clear and logical.  The project considered seven output
components including flood forecasting capacity, surface water management, database design, drought
forecast, groundwater management, water quality, and project management.  The risks associated with these
components include the difficulty of identifying catchment areas, the country’s ability to provide basic
requirements like reliable power supplies, radio channel, access and security, etc.  Risk assessments have been
incorporated as part of the project design.  The participating countries have attended two Steering Committee
Meetings in 2006 and 2008.  Memorandum of Understanding between SOPAC and all these countries was
signed in mid-2008 which demonstrates their support.  It also demonstrates that the stakeholders have been
consulted through these meetings.  Consideration has also been given to the effects of the project activities
on the environment, gender, human rights, donor coordination and local governance.  However, the design
could have been better if cultural and socio-behavioral issues in different pacific countries were fully assessed
and considered.

The deliveries of equipment for the collection of data for surface and ground water, rainfall and water quality
to participating countries vary from country to country.  Rain gauges are still sitting in Kiribati Met-Service
store-room because of funding issues; flow meters were sitting in Tongan Custom for about two months
because of misunderstanding in the status of the equipment; and instruments for groundwater measurement
for Palau have not yet arrived.  Vandalized equipment in PNG and Solomon has caused the delay in getting
quality and reliable data.  Despite hiccups in the delivery and installment of these equipment and instruments,
they were procured and delivered at budgeted costs.  Trainings for local technical staff for the installation and
maintenance of equipment and instrument have not been carried out for all the participating countries due to
the availability of appropriate technical personnel.  Training for the analysis of data for the participating
countries has not yet completed.  Lack of cooperation has been observed in Kiribati, Fiji and Tonga in
ensuring the correct procedures for using equipment and instrument and their on-going maintenance is
followed as agreed in the MOU.

Lack of capacity and high turnover of relevant staff, ad-hoc statutory frameworks, institutional fragmentation,
lack leadership, lack commitment, and lack of enthusiasm have led to poor water data collection and recording.
Observations in Kiribati and Tonga also revealed lack of coordinated ways of sharing the collected
information and storing data. These issues will affect the results of the project.  The delay in the installation of
water equipment in Niue, Palau and outer islands of Kiribati will also affect the quality of data collection.
Concerns have been raised by some countries about the ability of local technical staff in analyzing the water
data.  The problem is also compounded by the high turnover of trained staff in participating countries.
Trained technical staff that was capable of analyzing the data left the service for higher rewards elsewhere.
Overall, the access of the water information by local stakeholders is hindered by the lack of centralized
databases where all the collected information are to be stored; and the ability of local technician to analyze the
collected data.  Data for water testing in Kiribati are recorded in a textbook and is transported from a testing
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laboratory situated approximately 50 kilometers from the hospital laboratory where the data is to be analyzed.
The data is then recorded in a piece of paper approved by the Health Director.  There is no backup on this
data.  This data is only for organism.  If the Public Utility Service needs tests on the water salinity, they will
have to do them separately

It is apparent that data from the project equipment and instruments have been collected and used by
stakeholders in some participating countries.  In Palau, Marshall Is, Tonga, and Samoa, data have been
collected from the equipment and transmitted to SOPAC.  Despite the ineffectiveness of data handling, storage
and their analysis, there are signs of positive impacts of the project in water resource monitoring in the
participating countries.  The project objectives focusing on the needs of participating countries are likely to be
broadly achieved despite the slow pace under which the delivery and installation of equipment are carried out.

Without an agreed exit strategy, there are likely to be some issues regarding financial and capacity
sustainability within the target groups.  The project design did not include an exit strategy. The questions
regarding the replacement and maintenance of equipment and instrument, the provision of funds for the
continuation of the project in local budgets, and capacity building for water resource management were raised
with Kiribati and Tonga officials.  Their responses were negative and could not provide for any sustainable
management (finance and resources) of the project at the close-out phase.  They considered seeking further
aid fund to continue the project.  Apart from Palau and Samoa who have incorporated resources and funds for
the continuation of the projects, the majority of participating countries are not.  Therefore the financial and
resource sustainability of the project is in doubt.  Most participating countries have low level of support and
commitment to this project.  The low level of commitment is compounded by institutional fragmentation and
ad-hoc statutory frameworks supporting the delivery of water monitoring.  Few participating countries have
existing relevant national water policies where the implementation of the project can be channeled through.
However, these policies are weak and may not be effective in enforcing data collection and their use.  It is also
essential for participating countries to be fully briefed on the project and its results so that they can support
and embed the project outcomes into their respective structures.  This could have been done at the initial
project planning phase where detail studies on how each of the participating countries operate in terms of
culture and socio-behavioral issues in their respective communities.  This may have helped in framing the
project design.  Example is monarchy approach in Tonga; chiefly system in Samoa, and so on.  The project is
currently viewed by some participating countries as a 'paste-on’ requirement for water monitoring.  Due to the
wide range of institutional fragmentation and ad-hoc legal framework for water resource management in most
participating countries, it is difficult to embed the project into the local institutional set-up.  For example,
internal differences between two institutions in Tonga as to who is responsible for the control of water
resource.

Project design is generally good. The needs and capacity assessments of participating country is adequate
and the logical frame demonstrates a clear response to them.  However, the implementation and close-out
phases of the project must have been better.  Institutional fragmentations, ad-hoc legal framework on water,
availability of relevant policies and strategies, cultural and socio-behavioural influences, and lack of
commitment from the participating countries have affected the procurement and deliveries of resources and
services in implementing the project.  The absence of an exit strategy will also call into question the financial
and capacity sustainability of the project.  

Project management: 1) Clear documented procurement and delivery of resources and services is agreed
between PMU and each participating country.  2) Installed equipment and instrument are the responsibility of
the participating country; vandalised equipment and instrument are to be replaced by the responsible country.
 

ECD: 1) More comprehensive and robust country capacity and needs assessment is required during the
pursuit/planning phase of any future regional project.  2) Clear documented exit strategy should be part of the
project design.


Impact prospects

Potential sustainability

Key observations and recommendations
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Logical Framework Of Major Project Components – Country By Country - Cook Islands 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not currently warranted in Cook 
islands, installed equipment is 
upgradeable when/if required 
and subject to suitable and 
reliable communications.  Needs 
improvement of basic flood 
measurements and datasets to 
progress further.  Difficulty in 
getting flood measurements 
undertaken, water supply focus.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

HYCOS sites (2) plus existing 
sites (3) largely complete the 
Cook islands network. This 
includes 6 recording raingauges.  
Operational practise is relatively 
robust with a good field program 
and QA/QC procedures 
implemented.  Consolidation 
activities and data analysis 
essential.    Fundamental to 
develop robust datasets here to 
progress the other project 
components. Future concerns 
over NHS placement 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Cook’s has operated TIDEDA 
data base software for 10 years 
and has modest capacity in use 
of this.  All hydrological data 
processed and backed up.  A 
recent full review was undertaken 
on all of this data and analysis 
undertaken for stakeholders.  
More detailed training required in 
analysis and QA/QC processes 
and data presentation. 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Cooks has close to 10 years of 
good data with some gaps, it is 
now quite usable for analysis of 
low flow and periods.  Staff lack 
the analysis skills to undertake 
this work, forecasting seen as a 
NMS function. Continued 
development of low flow datasets 
required on index streams.  



5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Not yet developed, as Cooks 
advances to GW utilisation, this 
module can be easily developed 
using HYCOS technologies and 
existing software subject to 
available monitoring bores being 
constructed.  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

WSP has funded WQ equipment 
and training and WQ database.  
A modest WQ monitoring 
program is operation addressing 
public health issues.  Stream 
sediment is not currently 
measured; equipment is 
available, laboratory not 
complete for analysis. 

 
NHS Placement – currently comes under the Ministry of Infrastructure and Planning, Department of Water Works, pending restructure makes future placement uncertain  



Logical Framework Of Major Project Components – Country By Country – Federated States Of Micronesia 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not currently warranted in FSM, 
any flooding is very “flash” floods. 
Installed equipment is 
upgradeable when/if required 
and subject to suitable and 
reliable communications.  Needs 
improvement of basic flood 
measurements and datasets to 
progress further.  Difficulty in 
getting the NHS to undertake 
flood measurements.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Implementation progressing 
slowly with 3 streamflow and 3 
rainfall stations installed.   
Operational practise very basic 
with an erratic field program and 
QA/QC procedures being 
undertaken.  Installations 
complete and consolidation 
activities and data analysis 
commencing.    Fundamental to 
develop robust datasets here to 
allow progression of the other 
project components. Staff 
availability & skill issues have 
compromised implementation. 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

TIDEDA data base installed and 
limited data rescued from USGS 
database.       More detailed 
training required in analysis and 
QA/QC processes and data 
presentation.  Rescue of data 
from WERI and USGS needs to 
progress. Full reprocess of 
USGS data needed, data 
currently in secure storage in 
Seattle, USA . inaccessible !    

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

FSM data held by USGS 
currently inaccessible.  Staff lack 
even the basic analysis skills to 
undertake this work, forecasting 
seen as a NMS (NOAA) function. 
Continued development of low 
flow datasets required on index 



streams is highly essential.  
5 Groundwater resources 

management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Not yet developed. Potential for 
development of GW in Kolonia & 
Palikur areas for water supply, 
this module can be easily 
developed using HYCOS 
technologies and existing 
software subject to available 
monitoring bores being located or 
installed.  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

WQ monitoring not undertaken.   
Stream sediment is not currently 
measured; equipment is 
available. No laboratory facilities. 

 
NHS Placement – does not exist; work previously undertaken by the US Geological Survey.  HYCOS currently comes under Department of Transport, Communications and Infrastructure, 
GoFSM  

 



Logical Framework Of Major Project Components – Country By Country - Fiji Islands 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Stations HYCOS (5) EDF8 (3) 
installed, system still not 
operational. Needs basic flood 
measurements, reassess historic 
data and datasets to progress 
further.  Flood measurements are 
not being undertaken. NHS 
capacity precludes advancement, 
ongoing assistance to resolve the 
issues undertaken. 
Communications still nor working 

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

HYCOS sites (5) largely 
complete for the Fiji islands 
network.  Operational practise is 
very poor, erratic field program 
and QA/QC procedures are 
absent.  Consolidation activities 
and data analysis essential.    
Fundamental to develop robust 
datasets here to progress the 
other project components. 
continued concerns over NHS 
capacity, placement and future 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Fiji has operated TIDEDA data 
base software for 20 years and 
has only basic capacity in use of 
this.  Database review indicates it 
is in an appalling state.  More 
detailed training required in 
processing, analysis and QA/QC 
processes and data presentation. 
Data rescue essential , full time 
TA investment needed here as 
poor NHS committment 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Fiji has poor and discontinuous 
data with many gaps; it is 
unusable for analysis of low flow 
periods.  Staff lack the analysis 
skills to undertake this work, 
forecasting seen as a NMS 
function. Continued development 
of quality low flow datasets 
required on index streams.  
 



5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Limited progress to date Not yet 
developed, as Fiji advances to 
GW utilisation, this module can 
be easily developed using 
HYCOS technologies and 
existing software subject to 
available monitoring bores being 
located or constructed.  Recent 
resistivity work undertaken in 
Sigatoka for GW assessment  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

No WQ measurements are 
undertaken, no capacity or 
laboratory facilities.  Stream 
sediment is not currently 
measured; equipment is 
available. 

 
NHS Placement – Surface water currently comes under the Ministry of Local Government, Department of Public Utilities, Water Supply and Sewerage Division, pending restructure makes future placement 
highly uncertain .  Groundwater monitoring comes under Mineral Resources Department.   
 
Update February 2010, there was a wholesale transfer of staff and assets to Water Authority of Fiji in 1st January, WAF is a corporate identity, a mandate to operate as a NHS is very uncertain  



Logical Framework Of Major Project Components – Country By Country - Kiribati 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not applicable – no surface water 
in Kiribati  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Not applicable – no surface water 
in Kiribati 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Kiribati groundwater data at  a 
National level is currently stored 
in an excel spreadsheets which 
has been provided to HYCOS for 
archival in the regional TIDEDA 
database. Annual data reporting 
undertaken by Kiribati in 2008 
and  to be provided again in early 
2010 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Kiribati Meteorological Service 
KMS is undertaking rainfall 
analysis using SCOPIC 
application which has rainfall 
prediction capability based on 
statistical methods. Additional 
support to KMS with supply of 
raingauges to improve coverage.  

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Quarterly groundwater 
monitoring is in place with 
trialling of monthly monitoring of 
major resource. Monitoring 
boreholes were rehabilitated and 
extensive training in the 



Groundwater Database 
records 

collection and archiving of data 
has been provided. Annual report 
2008 produced under HYCOS 
and 2009 annual report 
proposed. Data archived into 
TIDEDA 

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

HYCOS has provided MOH with 
quantitative IDEXX 
bacteriological assessment 
equipment. Water quality 
monitoring program commenced 
in 2009.  
Salinity data from water 
resources is stored in TIDEDA. 

  



Logical Framework Of Major Project Components – Country By Country - Republic of Marshall Islands 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not applicable – no surface water 
in Republic of Marshall Islands. 

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Not applicable – no surface water 
in Republic of Marshall Islands 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Republic of Marshall Islands 
groundwater data at a national 
level is currently stored in excel 
spreadsheets which has been 
provided to HYCOS for archival 
into the regional TIDEDA 
database. Groundwater data is 
being collected and archived by 
Republic of Marshall Islands 
Environment Protection Authority 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Republic of Marshall Islands 
Weather Service Office has 
installed under additional 
automatic and telemetered 
rainfall gauges which will be used 
for drought monitoring at the 
dominant water resource Laura 

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Groundwater monitoring is in 
place and loggers have been 
deployed to key bores. Data 
archived into TIDEDA. Extensive 
training provided to staff in 
groundwater monitoring.  



Records 
6 Water quality monitoring 

and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

HYCOS has supported the 
collection and archive of water 
quality data and bacteriological 
samples. Data has been archived 
in TIDEDA and support to the 
trialling of the water quality 
database in Republic of Marshall 
Islands in conjunction with the 
Water Quality Management 
project. 
 

  



Logical Framework Of Major Project Components – Country By Country - Nauru 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not applicable – no surface water 
in Nauru 

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Not applicable – no surface water 
in Nauru 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Rainfall data only is currently 
being collected by GoN. TIDEDA 
used to archive this data set. 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Nauru has had limited rainfall 
data collection. Installation and 
training with automatic rain 
gauge. Raingauge installation (1) 
and recording books provided.  

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Groundwater monitoring currently 
not undertaken. HYCOS to 
provide capacity to undertake 
initial groundwater inventory with 
GoN early in 2010. Recently 
installed monitoring bores 
monitored by Nauru 



records Rehabilitation company 
6 Water quality monitoring 

and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

HYCOS has provided MOH with 
quantitative IDEXX 
bacteriological assessment 
equipment. Water quality 
monitoring program commenced 
in 2009.  
Data stored at MoH, and 
provided to Nauru Commerce 
Industries and Environment, and 
Water Utilities 

 



Logical Framework Of Major Project Components – Country By Country - Niue 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not applicable – no surface water 
in Niue. 

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Not applicable – no surface water 
in Niue 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Niue groundwater data at a 
National level is currently stored 
in an excel spreadsheets which 
has been provided to HYCOS for 
archival in the regional TIDEDA 
database. Groundwater data is 
being collected and archived by 
Niue Department of Public Works 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Niue Meteorological Service is 
undertaking rainfall analysis 
using SCOPIC application which 
has rainfall prediction capability 
based on statistical methods. 
Installation of additional rainfall 
gauges to  

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Groundwater monitoring is in 
place and loggers have been 
deployed to key bores. Data 
archived into TIDEDA. Extensive 
training provided to staff in 
groundwater monitoring.  



Records 
6 Water quality monitoring 

and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

HYCOS has supported the 
collection and archive of water 
quality data. Data has been 
archived in TIDEDA and support 
to the trialling of the water quality 
database in Niue in conjunction 
with the Water Quality 
Management project. 
 

  
  



Logical Framework Of Major Project Components – Country By Country – Palau 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not currently warranted in Palau. 
Installed equipment is 
upgradeable when/if required 
and subject to suitable and 
reliable communications.  Needs 
improvement of basic flood 
measurements and datasets to 
progress further.  Difficulty in 
getting flood measurements 
undertaken.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Implementation progressing well 
4 streamflow, 1 lake and 6 
rainfall stations installed.   
Operational practise is improving 
with robust field program and 
QA/QC procedures being 
undertaken.  Implementation 
largely complete and 
consolidation activities and data 
analysis commencing.    
Fundamental to develop robust 
datasets here to allow 
progression of the other project 
components. Staff motivated and 
keen, limited but growing skills. 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

TIDEDA data base installed and 
all data rescued from USGS 
database.   Most hydrological 
data processed and backed up 
through rescue activities.    More 
detailed training required in 
processing analysis and QA/QC 
processes and data presentation. 
Quality of USGS data is 
reasonable for some basic 
analysis.    

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Palau has some reasonable 
data, but very little data suitable 
for analysis of low flow periods.  
Staff lack the analysis skills to 
undertake this work, forecasting 
seen as a NMS (NOAA) function. 
Continued development of low 
flow datasets required on index 



streams is highly essential.  
5 Groundwater resources 

management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Not yet developed. Potential for 
development of GW in Arai Sate 
for Koror water supply, this 
module can be easily developed 
using HYCOS technologies and 
existing software subject to 
available monitoring bores being 
located or installed.  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

WQ monitoring not undertaken 
under HYCOS but EQPB have 
good capacity here with a regular 
sampling program and good 
laboratory facilities.   Stream 
sediment is not currently 
measured; equipment is 
available.  

 
NHS Placement – does not exist; work previously undertaken by the US Geological Survey.  HYCOS currently comes under Environmental Quality and protection Board, GoP, possible 
restructure. 



Logical Framework Of Major Project Components – Country By Country – Papua New Guinea 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Warranted in PNG, equipment 
when installed will be 
upgradeable when/if required 
and subject to suitable and 
reliable communications.  Needs 
improvement of basic flood 
measurements and datasets to 
progress further.  Difficulty in 
sustaining remote equipment and 
in getting flood measurements 
undertaken, vandalism risks high.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Implementation progressed very 
little due to ongoing institutional 
& capacity issues.  Operational 
practise is relatively poor with an 
extremely limited field program 
and QA/QC procedures being 
undertaken.  Implementation 
completion and consolidation 
activities and data analysis highly 
essential but are now very 
compromised. Fundamental to 
develop robust datasets here to 
allow progression of the other 
project components.  

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

PNG has operated TIDEDA data 
base software for 20 years and 
has only modest capacity in this.   
Most hydrological data 
processed and backed up 
through rescue activities.    More 
detailed training required in 
analysis and QA/QC processes 
and data presentation. Quality of 
data is very poor. Greater 
commitment to data rescue 
required of chart data etc plus 
training required.    

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

PNG has substantial data, but 
very little good data with many 
gaps, it is largely unusable for 
analysis of low flow periods.  
Staff lack the analysis skills to 
undertake this work, forecasting 



forecasting agencies. seen as a NMS function. 
Continued development of low 
flow datasets required on index 
streams is highly essential.  

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Not yet developed. Potential for 
development of GW on Laloki 
Plains, this module can be easily 
developed using HYCOS 
technologies and existing 
software subject to available 
monitoring bores being located or 
installed and NHS interst.  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

WQ monitoring not undertaken.  
Stream sediment is not currently 
measured; equipment is 
available, laboratory facilities are 
not available for analysis. 

 
NHS Placement – currently comes under the Department of Environment and Conservation, Environment Audit and Risk.  Downgraded from previously visible placement as Bureau of 
Water Resources, then Water Resources Management Branch of DEC, future placement and support are still uncertain.  



Logical Framework Of Major Project Components – Country By Country - Samoa 
 

Task Intervention logic Objectively verifiable 
indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Warranted in Samoa, installed 
equipment is upgradeable and 
subject to suitable and reliable 
communications.  Needs 
improvement of basic flood 
measurements and datasets to 
progress further.  Difficulty in 
getting flood measurements 
undertaken, slowly progressing.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

HYCOS sites (6) completes the 
Samoan network. This includes 
13 recording raingauges.  
Operational practise is relatively 
robust with a growing field 
program and QA/QC procedures 
implemented.  Consolidation 
activities and data analysis 
essential.    Fundamental to 
develop robust datasets here to 
progress the other project 
components. Robust placement 
and operation, positive 
outcomes.  

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Samoa has operated TIDEDA 
data base software for 10 years 
and has modest and improving 
capacity in use of this.  All 
hydrological data processed and 
backed up.  More detailed 
training required in analysis and 
QA/QC processes and data 
presentation. Significant data 
rescue activities achieved and 
ongoing.  

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Samoa has limited good data 
with some usable for analysis of 
low flow periods.  Staff lack the 
analysis skills to undertake this 
work, forecasting seen as a NMS 
function. Continued development 
of low flow datasets required on 
index streams.  

5 Groundwater resources At least eight participating Interviews with NHS Participating countries are Development continuing under 



management capacity 
established in countries 

countries with an established 
capability in groundwater 
monitoring and assessment. 

Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

EU WaSSP as Samoa advances 
to GW utilisation, this module can 
be easily developed using 
HYCOS technologies and 
existing software subject to  
monitoring bores being 
constructed currently. In 
progress.  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

A modest WQ monitoring 
program is in operation 
addressing public health issues.  
Stream sediment is not currently 
measured; equipment is 
available. 
 

 
NHS Placement – currently comes under the Ministry of Natural Resources and Environment  



Logical Framework Of Major Project Components – Country By Country - Solomon Islands 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Warranted in Solomon’s, 
installed equipment is 
upgradeable when/if required 
and subject to suitable and 
reliable communications.  Needs 
improvement of basic flood 
measurements and datasets to 
progress further.  Difficulty in 
sustaining remote equipment and 
in getting flood measurements 
undertaken, high vandalism risks.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

HYCOS sites (2) plus 2 more for 
installation will largely complete 
the network. This includes 6 
recording raingauges.  
Operational practise is relatively 
poor with a limited field program 
and QA/QC procedures being 
undertaken.  Implementation 
completion and consolidation 
activities and data analysis highly 
essential.    Fundamental to 
develop robust datasets here to 
allow progression of other the 
project components.  

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Solomon’s has operated TIDEDA 
data base software for 25 years 
and has only modest capacity in 
this.   Most hydrological data 
processed and backed up.    
More detailed training required in 
analysis and QA/QC processes 
and data presentation. Quality 
and quantity of data very poor. 
Greater commitment to data 
rescue required.  

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Solomon’s has very little good 
data with many gaps, it is 
unusable for analysis of low flow 
periods.  Staff lack the analysis 
skills to undertake this work, 
forecasting seen as a NMS 
function. Continued development 
of low flow datasets required on 



index streams is highly essential.  
5 Groundwater resources 

management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Not yet developed. Potential for 
irrigation development of GW on 
Guadalcanal Plains, this module 
can be easily developed using 
HYCOS technologies and 
existing software subject to 
available monitoring bores being 
relocated.  

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

WQ monitoring not undertaken.  
Stream sediment is not currently 
measured; equipment is 
available, laboratory facilities are 
not available for analysis. 

 
NHS Placement – currently comes under the Ministry of Natural Resources, Department of Geology, Mines and Water Resources, structure is stable and has been in place since the 1980’s 



Logical Framework Of Major Project Components – Country By Country - Tonga 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not applicable – no surface water 
in Tonga. 

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Not applicable – no surface water 
in Tonga 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Tonga groundwater data at a 
National level is currently stored 
in an excel spreadsheets which 
has been provided to HYCOS for 
archival in the regional TIDEDA 
database. Groundwater data is 
being quality assured by 
MLSNRE and is to be archived 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Tonga Meteorological Service 
KMS is undertaking rainfall 
analysis using SCOPIC 
application which has rainfall 
prediction capability based on 
statistical methods.  

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 
Groundwater Database 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Groundwater monitoring is in 
place and loggers have been 
deployed to key bores. Data 
archived into TIDEDA  



records 
6 Water quality monitoring 

and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

HYCOS has provided MOH with 
quantitative IDEXX 
bacteriological assessment 
equipment. Water quality 
monitoring program commenced 
in 2009.  
 

  



Logical Framework Of Major Project Components – Country By Country - Tuvalu 
 
Task Intervention logic Objectively verifiable 

indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not applicable – no surface water 
in Tuvalu 

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Not applicable – no surface water 
in Tuvalu 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Tuvalu relies almost exclusively 
on rainwater harvesting. A 
geographic Information system 
GIS has been established in 
PWD to identify where the water 
supplies are located and their 
condition. Water quality 
information will be linked to the 
GIS as well to assist in water 
quality  

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Tuvalu Meteorological Service is 
producing monthly summaries on 
the rainfall outlook. Additional 
support offered to TMS to 
produce drought preparedness 
information for community, 
expectation of assistance take up 
in May 2010 

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 
agency reports. National 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Groundwater monitoring currently 
not undertaken. Groundwater 
resources underlying Funafuti 
are brackish and in the main 
mostly unsuitable as a potable 
water source. 



Groundwater Database 
records 

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

HYCOS has provided MOH with 
quantitative IDEXX 
bacteriological assessment 
equipment. Water quality 
monitoring program commenced 
in 2008.  
Data stored at MoH, and 
provided to Tuvalu PWD 

 



Logical Framework Of Major Project Components – Country By Country - Vanuatu 
 

Task Intervention logic Objectively verifiable 
indicators of 
achievement/means 

Sources and means of 
verification 

Assumptions Progress & Comments 
 

1 Flood forecasting capacity 
developed in appropriate 
participating countries 

At least six catchments for 
which a flood forecasting 
system is operational. 
Percentage of flood events 
for which a useful warning is 
provided. 

Statistics provided by 
NHSs and presented in 
annual Project reports. 
Reports from NDMO and 
Met Services 

Participating countries are 
able to identify catchments 
for which flood warning is 
warranted Participating 
countries are able to make 
available the basic 
requirements (radio 
communication channels, 
reliable power supplies etc) 
for the systems 

Not currently warranted in 
Vanuatu, equipment when 
installed is upgradeable when/if 
required and subject to suitable 
and reliable communications.  
Needs improvement of basic 
flood measurements and 
datasets to progress further.  
Difficulty in getting flood 
measurements undertaken.  

2 Water resources 
management capacity 
established in countries. 
(Water Resources Monitoring 
and Assessment in Major 
Rivers) 

At least six functioning near real 
time hydrological 
observing stations. 
Percentage of the total 
possible hydrological record 
that is securely archived and 
accessible 

Statistics provided by 
NHSs and presented in 
annual Project reports. 

Participating countries are 
able to identify catchments 
for which water resources 
assessment is warranted. 
Participating countries are 
able to make available the 
basic requirements 
(security, access, 
maintenance capabilities 
etc) for the system. 

Implemented largely complete, 
limited field program undertaken 
and poor QA/QC procedures.  
Consolidation activities and data 
analysis essential.    
Fundamental to develop robust 
datasets here to progress the 
other project components. 
Concerns over NHS placement & 
commitment 

3 Appropriately designed 
National Water Resources 
databases operational in 
participating countries and 
applied to catchment 
management 

All participating countries 
(14) with a secure national 
database in which the data 
meet agreed quality 
standards. All participating 
countries (14) with NHSs 
able unaided to maintain 
national databases and 
generate information 
products 

National Water 
Resources Database 
records. Monthly Data 
Reports 

NHS directors are able to 
make available staff for 
training. Trained staffs are 
retained or can be replaced 
by the NHSs. Sustainability 
of computer and related 
equipment. 

Vanuatu has operated TIDEDA 
data base software for 10 years 
and has limited capacity in use of 
this.  Most hydrological data 
processed and backed up.    
More detailed training required in 
analysis and QA/QC processes 
and data presentation. Data 
rescue part undertaken, limited 
and poor quality data available 

4 Appropriate and 
sustainable drought 
forecasting capability in 
countries 

Availability of a Procedures 
Manual for drought 
forecasting to NHSs. Number 
of countries with an 
established national 
capability in drought 
forecasting 

Procedures Manual. 
Interviews with NHS 
Directors and directors 
of national disaster 
management agencies 
and meteorological 
agencies. 

Participating country 
governments wish to 
proceed to establish a 
national drought 
forecasting capability. 

Vanuatu has limited data with 
many gaps; it is largely unusable 
for analysis of low flow periods.  
Staff lack the analysis skills to 
undertake this work, forecasting 
seen as a NMS function. 
Continued development of low 
flow datasets required on index 
streams.  

5 Groundwater resources 
management capacity 
established in countries 

At least eight participating 
countries with an established 
capability in groundwater 
monitoring and assessment. 

Interviews with NHS 
Directors and directors 
of national groundwater 
assessment/development 
agencies. Annual 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc) 

Not yet developed, this module 
can be easily developed using 
HYCOS technologies and 
existing software subject to 
available monitoring bores being 



agency reports. National 
Groundwater Database 
records 

identified/constructed. GW study 
pending through an independent 
consultant 

6 Water quality monitoring 
and resources protection 
capacity established 
including persistent 
chemical pollutants 

All participating countries 
(14) with an established 
capability in water quality and 
chemistry monitoring and 
assessment. 

Interviews with NHS 
Directors and expected 
users. National Water 
Quality Database 
records 

Participating countries are 
able to provide the basic 
requirements (access to 
and security of field sites, 
etc). Participating countries 
have effective institutional 
arrangements and 
resources for water quality 
monitoring 

WSP has funded WQ equipment 
and training and WQ database.  
A basic WQ monitoring program 
is in operation addressing public 
health issues.  Stream sediment 
is not currently measured; 
equipment is available, 
laboratory not complete for 
analysis. 

 
NHS Placement – currently comes under the Department of Geology, Mines and Water Resources  
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Annex 3
STATeMenT OF PROJeCT AnD 
ReLATeD exPenDITURe
(A, B, C, D & e)
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PACIFIC ISLANDS APPLIED GEOSCIENCE COMMISSION (SOPAC)     
PACIFIC HYCOS     
PROGRESS REPORT FOR 6 MONTHS ENDING 30 DECEMBER 2009     
       

     ACTUAL     ACTUAL  
    EURO    FJD 

1.0.0 Human Resources       
1.0 Salaries (Local Staff)       

1.1.1 Technical Climate information officer (Linda) 5,379.19    
              
15,582.83  

1.1.2 Hydrologist Training Officer (Komal) 5,457.80     15,810.55  
1.1.3 Water & Climate officer (Tuka)    ( 21.26)        ( 61.58) 
1.1.4 Administrative / Support Staff                

         
1.2.0 Salaries (Expatriate Staff)       
1.2.1 Project Cordinator (Llyod)   44,345.04      28,461.89  
1.2.2 Project Advisor (Peter)   38,017.15      10,130.79  
1.2.3 Hydrological database Specialist (Edwin)   19,944.18      57,775.73  

  Subtotal Human Resources   113,122.11     327,700.21  
         

2.0.0 Consultancies       
2.1.0 Hydrological Specialists    127,742.22       70,052.79  
2.2.0 Project Supervisor                         -                              -   

  Subtotal Consultancies   127,742.22         370,052.79  
         

3.0.0 Travel       
3.1.0 Airfares -Sopac Staff    8,183.95       23,707.86  
3.2.0 Airfares Others-Seminars/Conference       519.85         1,505.95  
3.3.0 Perdiems-Sopac Staff   11,429.73        33,110.45  
3.4.0 Perdiems Others -Seminar/conference participants        285.83            828.00  
3.5.0 Local transportation        512.37         1,484.27  

  Subtotal Travel  20,931.73       60,636.53  
         

4.0.0 Office equipment, vehicles and supplies       
4.1.0 Purchase or rent of Vehicles                         -                                -   
4.2.0 Furniture, computer equipment         883.57       2,559.59  
4.3.0 Spare parts/Equipment for machines/tools                         -                                -   

  Subtotal Office equipment,Vehicle amd supplies        883.57       2,559.59  
         

5.0.0 In-country Monitoring Works       
5.1.0 Other (In-country monitoring works)    93,856.13    271,889.15  

  Subtotal In-country Monitoring Works    93,856.13    271,889.15  
         

6.0.0 Local office/Actions costs       
6.1.0 Vehicles costs                         -        
6.2.0 Office rent           42.73            123.79  
6.3.0 Consumables-Office Supplies         119.29            345.58  
6.4.0 Other services-(tel/fax,electricity/heating,maintenance         853.18         2,471.55  

  Subtotal Local Office/Actions Costs       1,015.21         2,940.92  
         

7.0.0 Other Costs,services       
7.1.0 Publications           97.00            280.99  
7.2.0 Studies.research                         -                                -   
7.3.0 Auditing costs            1,844.66          5,343.75  



7.4.0 Evaluation costs                         -                                -   
7.5.0 Translation ,Interpreters                         -        
7.6.0 Financial services (Bank guarantee costs etc.)          198.91            576.23  
7.7.0 Costs of conferences/Seminars                         -                                -   
7.8.0 Visibility actions       1,480.02          4,287.43  

  Subtotal Other costs,services       3,620.60        10,488.40  
         

8.0.0 Other       
  Subtotal Other       
         

9.0.0 Subtotal Direct costs of the action (1-7)   361,171.57    1,046,267.59  
         

10.0.0 Administrative costs (5% total direct costs of the action)          21,710.84         62,893.51  
         

11.0.0 Subcontracting related to construction activities       
11.1.0 Works                         -                                -   
11.2.0 Supplies                         -                                -   
11.3.0 Services                         -                                -   

12.0.0 Total 9+10+11   382,882.41    
        
1,109,161.10  

13.0.0 Contingent (max 5% of 10)                         -                                -   
         

14.0.0 Total Eligible costs of the Action  (12+13)   382,882.41    1,109,161.10  
Less-Funds Received from EU   732,763.93    2,122,722.86  
Other receipts       2,452.77           7,105.35  
Total Receipts   735,216.70    2,129,828.21  
       
Opening Balance July 2009 (  77,346.78)   ( 179,126.39) 
       
Project Closing Balance     274,987.51      841,540.72 
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STATEMENT OF INCOME AND EXPENDITURE FOR PERIOD July 2006 to Dec 2009 
     ACTUAL   ACTUAL  
    EURO  FJD 

1.0.0 Human Resources   
1.1.0 Salaries (Local Staff)   
1.1.1 Technical Climate information officer 42,258.48 100,991.10 
1.1.2 Hydrologist Training Officer 44,408.38 106,015.69 
1.1.3 Water & Climate officer  7,398.01 17,120.61 
1.1.4 Administrative / Support Staff   

   
1.2.0 Salaries (Expatriate Staff)   
1.2.1 Project Cordinator (Llyod) 217,185.64 528,741.19 
1.2.2 Project Advisor (Peter) 231,341.27 557,847.60 
1.2.3 Hydrological database Specialist (Edwin) 68,644.73 170,560.69 

  Subtotal Human Resources 611,236.52 1,481,276.88
     

2.0.0 Consultancies   
2.1.0 Hydrological Specialists  308,497.04 788,660.53 
2.2.0 Project Supervisor   

  Subtotal Consultancies 308,497.04 788,660.53
     

3.0.0 Travel   
3.1.0 Airfares -Sopac Staff 85,605.78 203,008.08 
3.2.0 Airfares Others-Seminars/Conference 55,575.85 129,009.43 
3.3.0 Perdiems-Sopac Staff 102,101.23 243,095.40 
3.4.0 Perdiems Others -Seminar/conference participants 50,240.91 116,518.32 
3.5.0 Local transportation 5,870.71 13,893.59 

  Subtotal Travel 299,394.49 705,524.82
     

4.0.0 Office equipment, vehicles and supplies   
4.1.0 Purchase or rent of Vehicles 38.86 90.00 
4.2.0 Furniture, computer equipment 29,451.16 68,718.90 
4.3.0 Spare parts/Equipment for machines/tools 16,186.03 37,485.02 

  Subtotal Office equipment,Vehicle amd supplies 45,676.05 106,293.92
     

5.0.0 In-country Monitoring Works   
5.1.0 Other (In-country monitoring works) 68,644.73 1,718,772.17 

  Subtotal In-country Monitoring Works 718,620.22 1,718,772.17
     

6.0.0 Local office/Actions costs   
6.1.0 Vehicles costs   
6.2.0 Office rent 153.68 380.73 
6.3.0 Consumables-Office Supplies 3,489.07 8,149.60 
6.4.0 Other services-(tel/fax,electricity/heating,maintenance 3,851.46 9,415.23 

  Subtotal Local Office/Actions Costs 7,494.21 17,945.56
     

7.0.0 Other Costs,services   
7.1.0 Publications 1,043.33 2,472.58 
7.2.0 Studies.research 411.28 952.48 
7.3.0 Auditing costs 5,728.43 14,338.12 
7.4.0 Evaluation costs 183.43 424.80 
7.5.0 Translation ,Interpreters   



7.6.0 Financial services (Bank guarantee costs etc.) 1,583.50 3,782.78 
7.7.0 Costs of conferences/Seminars 5,559.77 12,875.80 
7.8.0 Visibility actions 11,008.39 26,354.06 

  Subtotal Other costs,services 25,518.14 61,200.62
     

8.0.0 Other   
9.0.0 Subtotal Direct costs of the action (1-6) 2,016,436.67 4,879,674.50

   
10.0.0 Administrative costs (5% total direct costs of the action) 128,950.17 311,247.68 

   
12.0.0 Total 9+10+11 2,145,386.84 5,190,922.18
13.0.0 Contingent (max 5% of 10)   
14.0.0 Total Eligible costs of the Action  (12+13) 2,145,386.84 5,190,922.18

  Less-Funds Received from EU 2,403,176.31 5,991,209.14
  Other receipts 17,198.05 41,253.76
  Total Receipts 2,420,374.36 6,032,462.90
     
     
     

 Project Closing Balance 274,987.52 841,540.72
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