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PICPP Pilot Project Glossary

	ACIAR
	Australian Centre for International Agricultural Research

	AMC
	Australian Managing Contractor

	APSIM
	Agricultural Production Systems SIMulator

	AusAID
	Australian Agency for International Development

	Bureau
	Australian Bureau of Meteorology

	CIMS
	Cook Islands Meteorological Service

	Climate
	The long-term meteorological conditions or patterns of seasonal conditions, including temperature, precipitation and wind that characteristise a particular region for a specified period

	Climate Prediction
	The foretelling of climate conditions in a region for a specified period.

	COSPPac
	Climate Ocean Support Program for the Pacific 

	DPW
	(Tuvalu) Department of Public Works

	DSS
	Decision Support System

	DSSAT
	Decision Support System for Agrotechnology Transfer

	EC
	Electric Conductivity

	ENSO
	El Niño Southern Oscillation

	EOF
	Empirical Orthogonal Function

	EPC
	Electric Power Corporation (of Samoa)

	FEA
	Fiji Electricity Authority

	FMS
	Fiji Meteorological Service

	GHCN
	Global Historical Climate Network

	GIS
	Geographic Information System

	Hydroclimatic
	Relating to hydrology (water) or climate.

	IHACRES
	Identification of unit Hydrographs And Component flows from Rainfall, Evaporation and Streamflow data.

	IPCC
	Intergovernmental Panel on Climate Change

	KMS
	Kiribati Meteorological Service

	LEPS
	Linear Error in Probability Space – a way of assessing forecast skill.

	MOIP
	Ministry of Infrastructure and Planning (of the Cook Islands)

	NARI
	National Agricultural Research Insititute (of Papua New Guinea)

	NIWA
	National Institute of Water and Atmospheric Research (New Zealand)

	NMS
	National Meteorological Service

	OCOF
	Online Climate Outlook Forum

	Orography
	A description of mountain reliefs and other geographical formations (which can have significant effects on local climate).

	PASAP
	Pacific Adaptation Strategy Assistance Program

	PDD
	Project Design Document

	PIC
	Pacific Island Country

	PICPP
	Pacific Islands – Climate Prediction Project

	PIR
	Positive Incidence Ratio – Positive malaria cases per 1000 population.

	PNG
	Papua New Guinea

	PNGNWS
	Papua New Guinea National Weather Service

	PUB
	Public Utilities Board (of Kiribati)

	PWD
	Public Works Department (of Fiji)

	rainfall-runoff relationship
	A mathematical relationship between the rainfall in a catchment and the resultant streamflow that it produces

	SCF
	Seasonal Climate Forecast(ing) – essentially equivalent to Seasonal Climate Prediction

	SCOPIC
	Seasonal Climate Outlook in Pacific Island Countries

	SCO
	Seasonal Climate Outlook – a climate service that includes information about current and expected seasonal climate conditions

	SIMS
	Solomon Islands Meteorological Service

	Skill
	A measure of the confidence that can be placed in the forecast.  One form of measuring skill is using a LEPS score.

	SMD
	Samoan Meteorological Division

	SOPAC
	South Pacific Applied Geosciences Commission

	SPI
	Standardized Precipitation Index

	SPSLCMP
	South Pacific Sea Level and Climate Monitoring Project

	SST
	Sea surface temperature

	ToMS
	Tonga Meteorological Service

	TuMS
	Tuvalu Meteorological Service

	TWB
	Tonga Water Board

	USQ
	University of South Queensland

	VDGM
	Vanuatu Department of Geology and Mines

	VMS
	Vanuatu Meteorological Service

	Weather
	The immediate local atmospheric conditions at a given time and place, with respect to variables such as temperature, moisture, wind velocity, and barometric pressure

	WMO
	World Meteorological Organization 


LOCATION MAP

[image: image1.png]



Map of Pacific Island Countries and Localities

   Contents

61
Executive Summary


72
Background


72.1
The Pacific Region


82.2
Project Background


92.3
Project Description


103
Goals, Purpose and Objectives


103.1
PICPP Goal and Purpose


103.2
Component Objectives and Outcomes


154
Methodology


154.1
Abbreviated Timeline


164.2
Composition


175
Project Outputs and Achievements


206
Communication and Dissemination


216.1
NMS Contacts


226.2
Stakeholder Contacts


236.3
Workshops, Gender Participation and Feedback


246.4
Gender Participation


246.5
Workshop Feedback


246.6
Post-Completion Feedback


257
Community and Stakeholder Outcomes


257.1
Capacity


257.2
Environment


267.3
Economic


267.4
Social


267.5
Scientific


288
Monitoring and Evaluation of Outcomes


309
Challenges, Lessons and Recommendations


3310    Conclusion


3410
Independent Reviewer Comments


3511
PICPP Project Manager Comments


3612
NMS Feedback


3613
Stakeholder Feedback




1 Executive Summary

This report constitutes the closeout for components 2.3 and 2.4 of the Pacific Islands Climate Prediction Project (PICPP) pilot projects, consisting primarily of the pilot projects and the associated capacity building efforts undertaken as part of the pilot project program.  The pilot project program was initiated in phase 1 of the PICPP with water management projects being undertaken in the Solomon Islands and Vanuatu, and an agricultural project in Fiji.  The program was expanded in phase 2 of PICPP with a target of 10 projects being implemented in 9 Pacific Island countries specified in the PICPP Project Design Document.

In total, over 20 projects were identified as potential candidates for development but of these, 9 projects were selected as feasible and were the focus of significant work.  One project was conducted in each of the partner countries involved in the PICPP with Niue electing not to participate in the pilot project component of PICPP.

The pilot projects were divided into 4 areas, with 6 water management, 1 health, 1 hydropower project and 1 agricultural project undertaken.  The full list consisted of the following projects:

· A surface water management project at Vaturu Dam, Fiji.

· A groundwater management project on Tarawa, Kiribati.

· A rainwater management project on Funafuti, Tuvalu.

· A flood early warning project at the La Colle River, Vanuatu.

· A streamflow forecasting project on the Avatiu catchment, Cook Islands.

· A groundwater management project on Nuku’alofa, Tonga.

· A malaria early warning project in the Solomon Islands.

· A rainfall variability and drought forecasting project in Papua New Guinea.

· A hydropower management project at Afulilo Dam, Samoa.

A set of individual reports detailing each of these projects will be made available to the National Meteorological Services (NMS) and stakeholder agencies in the 9 participating countries for feedback and evaluation.

Whilst none of these projects was fully completed in phase 2 of PICPP, significant progress was made on all except Tonga and Vanuatu, which were both postponed due to lack of suitable data.

In Kiribati, the PICPP pilot project team provided significant input to a national drought response plan, which is anticipated to become part of the nation’s official disaster response plan.  In Vanuatu, although little progress was made on the development of a flood forecasting system for Bauerfield airport, the PICPP provided valuable assistance investigating the impacts of the 2009 drought which affected Vanuatu.  This investigation concluded with the publication of a report which outlined the major impact of this drought across a number of sectors and regions in Vanuatu and which will be used to help inform future policy decisions regarding drought response in Vanuatu.

Pilot projects in Fiji, Samoa, the Solomon Islands and Tuvalu are well developed with water balance models completed for the Vaturu Dam in Fiji (R2 = 0.8) and the Afulilo Dam in Samoa (R2 = 0.7).  These water balance models could be used to inform water and energy management decisions respectively, both through seasonal forecasting of dam water levels to mitigate the impacts of drought and the El-Nino Southern Oscillation (ENSO), and also through long term supply and demand forecasting to inform long-term strategic decisions concerning supply and management of water and energy resources and the need for infrastructure upgrades in the future.  In the Solomon Islands a malaria early warning system was prototyped which could be used to provide forewarning of possible malaria epidemics related to ENSO.  Finally, in Tuvalu the TankMonitor Decision Support System (TankMonitor DSS), a software package that could be used to monitor water supply capacity and provide information on optimal tank sizes for different residences, has reached a prototype stage but still requires further development to be suitable for release to stakeholders and the NMS in Tuvalu.

All 9 major projects from PICPP are now being re-evaluated for possible inclusion into the recently commenced Climate and Oceans Monitoring and Prediction (COMP) component of the Climate and Oceans Support Program in the Pacific (COSPPac).  The projects are being assessed against a number of key parameters including:

· Availability and accessibility of required data,

· Completeness of analytical work,

· NMS and Stakeholder engagement,

· NMS and stakeholder feedback; and

· Potential community benefits.

The results of this evaluation will be published at a later data in the COSPPac COMP Climate Application Project Action Plan.

2 Background

2.1  The Pacific Region

The Pacific Ocean extends from the Arctic in the north to the Southern Ocean in the south, bounded by Asia and Australia in the west, and the Americas in the east.
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Figure 1:  The Oceania Region, a sub-region of the pacific and the main area of work for the PICPP.

At 165.2 million square kilometres in area, it is the largest division of the Earth’s hydrosphere – covering about 46% of the Earth's water surface and about one-third of the earth’s total surface area, making it larger than all of the Earth's land area combined.

The Pacific Islands, located in the region of the pacific known as Oceania, are home to people of 3 distinct cultural groups, Polynesian, Melanesian and Micronesian.  The great triangle of Polynesia, connecting Hawaii, Easter Island, and New Zealand, encompasses the island arcs and clusters of the Cook Islands, Tokelau, Tonga, Tuamotu, Tuvalu and the Wallis and Futuna islands.  North of the equator and west of the International Date Line are the numerous small islands of Micronesia, including the most populated islands of Kiribati, the Marshall Islands and the Mariana Islands.  In the southwestern corner of the Pacific lie the islands of Melanesia which includes New Guinea, Fiji, New Caledonia, the Solomon Islands and Vanuatu.
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Figure 2:  The major cultural areas of the Oceania region.

2.2   Project Background

The climate of the Pacific region is heavily influenced by the ENSO phenomena resulting in significant seasonal variability in rainfall and temperature, which can often result in droughts, flooding and temperature extremes. Fortunately for the region, many of climatic effects associated with ENSO are predictable using statistical and dynamical climate models thus allowing for a degree of preparedness and proactive management, which can mitigate some of the more severe impacts of climate variability.

The Government of Australia has contributed significant resources in the support of the Pacific Island Countries’ (PICs) response to climate variability and climate change. This support has included financing a range of climate-related programs through the Australian Agency for International Development’s (AusAID) bilateral and regional programs. One such project was the Australian Bureau of Meteorology (BoM) implemented Pacific Islands Climate Prediction Project (PICPP), which operated between 2004 and 2012. The goal of the PICPP was to strengthen the capacity of PICs in seasonal climate prediction and to provide climate related information to affected sectors. A key component of the Project was to build indigenous capability in the preparation and issue of seasonal climate forecasts and bulletins.

From the outset, it was recognised that merely supporting National Meteorological Services (NMSs) in the production of seasonal climate forecasts would not guarantee their effective uptake by climate sensitive industries and resource managers.  A key component of the PICPP has therefore been the development of a pilot project program demonstrating the utilisation of seasonal forecasts in vulnerable sectors such as health, agriculture, water and renewable energy. Integral to each pilot project were follow-up visits and workshops in participating Pacific Island countries (PICs) to outline the project results and explore the potential for developing operational information, warning and decision support systems.  The implementation and sustained operation of such systems require close coordination between NMSs as the primary providers of climate information and the client agencies that need to integrate this information into their planning, management and decision-making processes.

Since the beginning of PI-CPP phase 2. the pilot project program has grown significantly and work has been completed on 9 projects in 9 different PICs.  These include 6 water management projects, an agricultural project (in cooperation with ACIAR
) in Papua New Guinea, an epidemiology project concentrating on malaria in the Solomon Islands and a renewable energy project focusing on hydropower management in Samoa.

2.3   Project Description

The pilot projects are a set of developmental projects which seek to demonstrate how climate information and forecasting systems can be used to generate positive outcomes in a range of different industries and sectors which are exposed to climate risk.  The pilot projects thus far undertaken fall into 4 broad categories focusing on water management, agricultural management, hydropower and epidemiology.  Prevailing climatic conditions often have strong impacts on each of these areas with water management, epidemiology, renewable energy and agriculture all intimately linked to changes in rainfall, temperature in the regions studied and by extension to the ENSO phenomena.  

In phase 1 of PICPP, which began in 2004, 3 key pilot projects were identified and undertaken including streamflow forecasting and management in the Solomon Islands and Vanuatu, and seasonal climate forecasting in Fiji for application in the sugarcane industry.  A fourth, groundwater management in Kiribati, was identified in phase 1 but postponed until a later phase.  Over the course of phase 2, a further 17 projects were identified for possible inclusion into the PICPP pilot projects program.  9 of these projects have been the subject of significant work as part of PI-CPP phase 2, with one project located in each of the 9 participating countries.  Niue was the only PICPP partner which elected not to take part in the pilot project program.

Several projects have reached some level of implementation with a drought management plan completed for groundwater supplies in Kiribati, a prototype malaria early warning system deployed in the Solomon Islands, and a prototype software program designed to monitor rainwater storage levels in Tuvalu and to provide a basis for deriving efficient specifications for future water tanks given the characteristics of individual dwellings.  Several other projects are also nearing a stage where prototype operational systems can be implemented, including a water management project at Vaturu Dam in Fiji, a hydropower management project in Samoa, and a streamflow forecasting project in the Cook Islands.

Several other projects were initiated but postponed at various stages due to insurmountable challenges.  An agricultural project concentrating on sweet potato and coffee production in Papua New Guinea has proven infeasible due to low forecasting skill in highland areas, where production of these crops is at its highest, and due to the sparse network and poor data records across PNG.  Water management projects in Vanuatu and Tonga have also been postponed, due to unresolved challenges with the availability of data in Vanuatu and an insufficiently long period of salinity depth profile data in Tonga.

3  Goals, Purpose and Objectives

3.1 PICPP Goal and Purpose
The Pacific Islands – Climate Prediction Project (PICPP) was a project funded through AusAID and implemented by the Bureau of Meteorology.  As a key aspect of the PICPP, it was envisaged a number of pilot projects would be used to identify particular climate sensitivities in Pacific Island countries (PICs) and to demonstrate how they might be mitigated or exploited through the application of climate information.  The pilot projects were managed by PI-CPP project manager Janita Pahalad and implemented in-country by Risk Management Specialist (RMS) Dr. Yahya Abawi.

The primary goal of the PICPP was:  To strengthen PIC capacity in climate predictions and to provide other climate-related information.

The purpose of the PICPP was:  To enhance the prudent use of information by PICs in both National Meteorological Services’ (NMS’) and their clients’ decision-making processes.4
The Components of PICPP were:  

· Enhanced NMS and client knowledge in climate prediction.

· Use of customised climate predictions.

· Enhanced NMS capacity to monitor climate variability and climate change.  

· Sound project management.

The framework for PICPP and its detailed outcomes is given in Annex 1 of the Project Design Document.

3.2 Component Objectives and Outcomes

The PICPP consisted of 4 primary components, covering a number of objectives which were to be achieved over the life of the project.  The pilot projects were the primary constituents of components 2.3 and 2.4.  For information on the other components of the PICPP please refer to the PICPP Completion Report.
 

The second component was specified as: Delivery and use of customised climate predictions. 

The overall objective of Component 2 was: To enhance NMS and client capacity to utilise predictive software in operational decision-making on an ongoing basis.

The outputs and activities were listed in the PICPP Project Design Document as follows:

Output 2.3
Pilot projects implemented with selected users.  

Indicative activities for Output 2.3 include:


Current pilot projects on water management, media & communication, and sugarcane will be extended to other PICs as appropriate:

Activity 2.3.1
Follow-up workshop on Fiji sugarcane pilot project conducted. 

In-country workshop convened for sugarcane extension/field officers, focussing on setting up an effective information delivery channel from the Fiji NMS through to the farming level. The Australian Managing Contractor (AMC), through the project, will fund APSIM
 license over the duration of the project.

Activity 2.3.2
Improving NMS capacities in media, public awareness and communication. 

Workshops will be conducted in Fiji, Solomon Islands, Kiribati and Papua New Guinea.

Activity 2.3.3
Application of climate forecasting in water management. 

This pilot project will be implemented in Kiribati, and Tuvalu. This project will only be implemented in each PIC if there is sufficient climate and water data available, and a strong commitment from the water authority is assured. Otherwise the AMC will explore options with other PICs or user sectors.  The AMC, through the NMS and the local water authority, will prepare a user data inventory. The project will fund digitisation of sufficient data where required.  In addition, the AMC will explore the potential for linking this project to hydro-power applications and implement it in appropriate PICs. Follow-up workshops will be conducted in Vanuatu and Solomon Islands.

Activity 2.3.4
Expansion of Fiji sugar project to other crops in appropriate PICs. 

The principles developed in the Fiji sugar industry will be used and expanded to embrace other crops and agriculture in Tonga, Cook Islands and Papua New Guinea.  The AMC, through the PIC NMS, will contact local authorities, obtain commitments to participate and assess the available data.  This project will only be implemented in each PIC if there is sufficient climate and agriculture data available, and a strong commitment from the client is assured. Otherwise the AMC will explore options with other PICs or user sectors. Pilot project designs will then be finalised. 

This activity may be carried out in collaboration with QDPI&F
, which is seeking project funds independently from the Australian Centre for International Agricultural Research (ACIAR) to implement climate application workshops in PNG.

Activity 2.3.5
Establishment or facilitation of pilot projects on health.  

The AMC, through the PIC NMS, will contact local health authorities to seek interest in participating and will assess data that are available. Solomon Islands have been identified as a good candidate for this project but this potential will need to be explored further.  Pilot project design will then be finalised in consultation with the Australian mission in Honiara.  

Activity 2.3.6
Establishment or facilitation of pilot projects on renewable energy.

The AMC, through the PIC NMS, will contact local energy departments to seek interest in participating in projects, and will assess data that are available. Fiji and Samoa have been identified as suitable candidates for this project, but this will need to be explored further. Pilot project design will then be finalised in consultation with the Australian missions in Suva and Apia.  

All pilot project training under Activities 2.3.1 to 2.3.6 will be conducted in-country. Participation from the user groups will be restricted to the key/operational personnel who will be directly involved in the decision making process using new climate products.  Appropriate training materials will be developed for each participating PIC. Also included will be further training of NMS operators in producing prediction information for clients. Training materials will be in the form of manuals and/or audio-visual presentations. The AMC, again wherever appropriate and possible, will work with other regional partners.  It is likely that some potential users will need to collect further data to have sufficient historical records for application of the software.  The AMC through the NMSs and the clients will prepare a user data inventory. The Project will fund the digitisation of key applications data required for the assigned study.

Activity 2.3.7
Successful pilot applications publicised by NMS.  

The NMS-client network can carry newsletter-type articles on progress, but wider awareness of successful applications of climate predictions will come from media exposure.  Pilot project budgets in Annual Plans will include allocations for appropriate radio, television, newspaper releases to guarantee suitable exposure of pilot applications.  Articles may also be prepared for publication in regional newsletters.

Output 2.4
Regional training for NMS personnel on new climate application products conducted.

Indicative activities for Output 2.4 include:

Activity 2.4.1
A second regional training workshop for NMS personnel conducted. 

This workshop will take place in the second year of Phase 2 in a central location (once again the most likely in Fiji and hosted by the Fiji Meteorological Service). The workshop will focus on all new products developed for various pilot projects and new tools added to SCOPIC as described under components 1 and 3.  Noting that a particular pilot project may not be implemented in all participating PICs, and that not all pilot projects will be implemented in any one PIC, further training for NMS will be crucial before the Phase 2 is wrapped up. 

In addition to these outputs and activities, the PICPP PDD also specified a number of outcomes were to be achieved through the project:

The higher level shared development outcome that PICPP contributed to was: 
· PICs have skills and information to adapt to climate variability and change contributing to sustainable livelihood.

The specific outcome for PICPP was:

· Pacific island NMSs understand and use climate and ocean products for the benefit of island communities and governments.
The intermediate outcome was:

· PICPP partners are able to communicate PICPP information and products to target audiences. 

The secondary intermediate outcomes were:

· PICPP products, information and data are relevant and accessible; and

· PICPP partners have the understanding and skills to use the products and information.

The PICPP areas of work outcomes were
: 

· NMSs have sustainable PICPP scientific tools;

· NMSs have improved data, products and information relevant to PICPP;

· NMSs support climate-sensitive industries to understand and use PICPP information in their decision-making;

· effective communication, collaboration and coordination between PICPP partners and stakeholders; and

· NMSs and other relevant agencies understand PICPP products and information.

The PICPP outcome activities for Component 2 were9:

· improvement of PICPP products; 

· PICPP equipment review; 

· successful application of demonstration projects publicised by NMSs; and

· continuous dialogue with NMSs on PICPP tools and related science via a monthly online climate outlook forum.

The expected outcomes of the PICPP are perhaps best demonstrated through a theory of change diagram, which is shown in figure 3.  This kind of representation demonstrates how the different component objectives of a project come together in order for a higher order goal to be met.  The pilot projects in this schematic are represented by components 2.3.1 – 2.3.6.




4 Methodology

4.1 Abbreviated Timeline

This abbreviated timeline covers key initiation, completion and milestone points for each of the pilot projects in PICPP phase 2.

· July 1, 2007:  Commencement of PICPP Phase 2.

· July 2007:  Proposed groundwater management project in Kiribati integrated into phase 2 of PICPP.

· August 2007:  1st regional training workshop of phase 2 focusing on drought monitoring and forecast validation takes place in Nadi, Fiji.

· December 2007: Hydropower project identified in Samoa (Afulilo Dam).

· December 2007:  Hydropower project identified in Fiji (Monasavu Dam).

· December 2007:  Groundwater management project identified in Tonga.

· July 2008:  Planning for rainwater management project in Tuvalu is finalised.

· July 2008:  Adequate agreements with Fiji Electricity Authority (FEA) over the use and confidentiality of data could not be reached in time to allow for the commencement of a hydropower project at Monasavu Dam.  A water management project was identified at Vaturu Dam in lieu.

· December 2008:  Streamflow forecasting project proposal drafted for Cook Islands.

· December 2008:  Healthcare pilot project proposal drafted for Solomon Islands based on malaria incidence forecasting.

· December 2008:  Water security pilot project proposal drafted for Fiji.

· December 2008:  Planning for water management project in Kiribati finalised.

· September 2009:  2nd regional training workshop of phase focused on the application of climate services takes place in Nadi, Fiji.

· February 2010:  Pilot project in Tonga postponed due to insufficient data.

· July 2010:  TankMonitor decision support software for use in Tuvalu reached prototype stage.

· 2010:  The PICPP team provided input on the publication of a drought report: “Assessment if the Impact of 2009 Drought on the Agricultural and Water Sector in Vanuatu” authored by the Vanuatu Meteorology Service (VMS).

· September 2010:  Joint training workshop between PICPP and PASAP
 takes place in Auckland, New Zealand.

· March 2011:  Drought Response Plan for South Tarawa in collaboration with Kiribati Meteorological Service (KMS) and Government of Kiribati.

· December 2011:  Early warning system for Malaria prototyped in Solomon Islands, but lacking appropriate formal documentation.

· Early 2012:  Water balance model completed for Vaturu Dam, Fiji with a coefficient of determination R2 = 0.8.

· June 2012:  Water balance model model for Samoa nearing completion with a coefficient of determination, R2 = 0.7

· June 30, 2012: Completion of PICPP Phase 2.

· September 30, 2012:  Submission of completion reports, NMS and stakeholder feedback to AusAID.

A more in-depth timeline for each project is available in the individual pilot project reports, including the timing of workshops and the meeting of specific objectives.

4.2 Composition

Because the pilot project program consisted of a set of individual, self-contained projects, there was significant variability in methodology from project to project.  It is therefore suggested that the reader consult the individual pilot project completion reports for a more detailed summary of the composition of each pilot project.  However, each project consisted of a set of broadly similar steps which are outlined below:

PROJECT IDENTIFICATION

The initial phase of project identification was conducted through in-country scoping trips which were undertaken by Dr. Abawi.  During these missions, the local NMS services facilitated contact with a number of stakeholders who were interested in the application of climate science to mitigate the risks faced by their sectors due to climate variability, specifically ENSO.  Most scoping trips were undertaken between 2007 and 2008, however, Dr. Abawi continued to identify and discuss possible projects with interested stakeholders throughout the course of the PICPP.

PROJECT INITIATION

Not all projects that were identified proceeded beyond initial scoping and identification process.  Projects were assessed for feasibility and once identified as suitable for inclusion into the PICPP pilot project program, the formal process was for the project manager, Dr. Abawi, to document a project proposal for submission to PICPP management.  The difficult nature of the scoping process for some projects along with protracted uncertainties regarding the acquisition of data from parties led to delays in implementation and to a number of projects being shelved.  The project proposal documentation was to include formal objectives, the purpose for undertaking the project and the likely positive outcomes that could be achieved for stakeholders and the community.

DATA COLLECTION

After a project was formally initiated, the next step in all projects was to obtain data in a digitised format.  In many cases, the data required was only available in paper format, meaning that digitisation had to be undertaken during the period of the pilot projects.  Digitisation of key climate data makes it amenable to analysis using electronic means and allows for backups of the data to be kept in the event of the loss of the primary electronic archive and/or the paper records.  A number of the participating PICs took the opportunity to become part of the PICPP data rescue program, which allowed the PICs to have a digitised backup of climate data kept at the BoM head office.  Data required for the pilot projects was primarily climate and hydrology data, but other types of data that needed to be sourced for specific projects included epidemiological data, dam characteristics, groundwater recharge data, energy generation data and groundwater salinity data.

DATA ANALYSIS

Scientific work undertaken for the pilot projects generally consisted of the development of a model to simulate the historical values of a defined parameter (water level at a dam, positive incidence ratio of malaria, volume of groundwater lens) and the use of this model to analyse the nature of the relationship between this parameter and climate variability, specifically the ENSO phenomena in most cases.  This correlation was then assessed in order to ascertain whether it could be used to make seasonal climate forecasts of the parameter in question, based on ENSO or rainfall forecasts.

A number of software programs were used, including:

· Microsoft Excel (General numerical analysis)

· SCOPIC
 (Seasonal climate forecasting tool)

· IHACRES
 (hydrological streamflow modelling)

· WeatherMan
 (generation of long term synthetic daily climate variables)

· FLAT
 (Generates groundwater lens volumes from salinity depth profile)

· TankMonitor DSS
 (Decision support system for improving rainwater collection management and monitoring)

FLAT and Tankmonitor were developed and tailored specifically for use in the pilot project program by the PICPP.

APPLICATION OF MODEL AND RESULTS

Although the results were a useful milestone in the pilot project process, they were generally insufficient in themselves as a basis for the local NMSs to put climate management or warning systems into practice.  For this to occur, further discussions were required between the PICPP team, the local NMS and stakeholder agencies in order to determine how the results could be developed into management practice or prototype warning systems which would demonstrate the application of these results in practical situations.  Although this happened in some cases, notably the development of a prototype malaria early warning system in the Solomon islands and the Kiribati drought response plan, in most other cases the pilot projects did not reach the stage of formally developing applications of model results and demonstration of prototype systems in-country.

DELIVERY OF RESULTS

The results of data analysis and model development were typically presented by Dr. Abawi at in-country or regional workshops.  

5 Project Outputs and Achievements

Output 2.3
Pilot projects implemented with selected users.  

Indicative activities for Output 2.3 include:


The results and outcomes of pilot projects on water management, media & communication, and sugarcane will be extended to other PICs as appropriate:

Activity 2.3.1
Follow-up workshop on Fiji sugarcane pilot project conducted.

An in-country workshop was convened in December 2007 for sugarcane extension/field officers, focussing on setting up an effective information delivery channel from the Fiji NMS through to the farming level.  The PICPP, through the project, made provisions for supplying an APSIM license to in-country stakeholders over the duration of the project.  Unfortunately, subsequent difficulties with uptake and communication have resulted in the suspension of this project.

Activity 2.3.2
Improving NMS capacities in media, public awareness and communication.

Several in-country workshops were held across the pilot project program.  In all, each country involved in the pilot projects hosted at least 1 workshop whilst some hosted as many as 2 or 3 over the course of the project.  The provision of training in seasonal climate forecasting and a number of modelling techniques and software used in the pilot projects was the main purpose of these workshops along with communication on the progress of model development for the pilot projects.

Activity 2.3.3
Application of climate forecasting in water management.

Water management projects were undertaken in Kiribati (groundwater) and Tuvalu (rainwater), with additional projects being undertaken in Fiji (water security at Vaturu Dam), Vanuatu (flood forecasting) and the Cook Islands (streamflow forecasting).  An additional project was also explored, and later postponed in Tonga (groundwater).

In Kiribati, the PICPP project provided input to a national drought response plan being developed by the Government of Kiribati.  Historical groundwater lens volumes were generated for Tarawa using the Freshwater Lens Analysis Tool (FLAT) software (developed by the PICPP) which identified a significant lag correlation between rainfall and groundwater lens volume.  This relationship could then be used in SCOPIC to forecast groundwater lens volumes with significant lead-time, based on rainfall at Tarawa.  This would then allow for the improved management of groundwater resources on the island, particularly in times of drought, as outlined by the official drought response plan.

In Tuvalu, the PICPP developed a prototype software package called the TankMonitor DSS.  Tankmonitor is designed to inform stakeholders concerning the optimal tank size for structures based on their roof area, roof condition and number of occupants for the island of Funafuti.  Additionally TankMonitor includes tools which can be used to monitor and forecast rainwater storage volumes across the island and identify ‘hotspots’ where water supply capacity is lower hence resulting in earlier failure during drought conditions.  This allows for targeted improvements to be made to existing storage capacities in at-risk areas or to develop contingency plans for sourcing supplementary supplies.

In Fiji, the PICPP developed a water balance model for the Vaturu Dam to assist with improving water security in the face of climate variability.  This water balance model could be used to inform decision making and management procedures within the Fiji Public Works Department to improve the efficiency of water use and water supply.  Additionally, the water balance model was used to generate long term supply and demand forecasts which could be used in future to help direct strategy at the PWD regarding the timing of infrastructure upgrades and the need for additional capacity to be added to the water supply network in north east Fiji.

In Vanuatu, streamflow forecasts were to be used to assist in the forecasting increased risk of flood events at the Bauerfield international airport on the island of Efate.  However, due to issues with the collection and digitisation of necessary streamflow data, little progress was made on this pilot project.

In the Cook Islands, streamflow forecasts were developed for the Avatiu catchment in order to more accurately predict periods of high and low streamflow on Rarotonga, the most populous of the Cook Islands.  However, due to the unregulated nature of the streams on Rarotonga, the applications of this project are limited.  Thus far, no management decisions have been put into place as a result of the pilot project; however, MOIP personnel have received extensive training in both the IHACRES software used for streamflow modelling and the WeatherMan software, used for generating synthetic long-term daily climate data from short-term daily and long-term monthly data. 

In Tonga, the possibility of a groundwater project similar to that undertaken in Kiribati was investigate, but due to a lack of suitable data for ingestion into the FLAT software, the project was postponed until a later time.

More detailed information can be found in the individual project reports for Fiji, Kiribati, Tuvalu, Cook Islands, Vanuatu and Tonga. 

Activity 2.3.4
Expansion of Fiji sugar project to other crops in appropriate PICs.

An agricultural project was commenced in Papua New Guinea (PNG) to improve the utilisation of seasonal climate forecasts in the sweet potato and coffee industries.  Sweet potato and coffee constitute the primary sustenance and cash crops in the country respectively and are therefore of great importance to the economic and community health of the island.  In this project the PICPP focused primarily on improving seasonal climate forecasting techniques with particular emphasis on rainfall and temperature variability across the country, including the differing responses to ENSO at different altitudes.  An ACIAR project was undertaken in tandem which focused on the agricultural applications and the use of these seasonal forecasts.

More detailed information can be found in the individual project report for the PNG agriculture pilot project.

Activity 2.3.5
Establishment or facilitation of pilot projects on health. 

A pilot project was established in the Solomon Islands focusing on the relationship between malaria epidemiology and climate variability, specifically, ENSO.  Epidemiology and rainfall records allowed for a significant lag-correlation to be established between ENSO and malaria positive incidence ratios (PIRs).  The result of this project was the development of a prototype early warning system for malaria outbreaks, which demonstrates the use of the climate information for informing the health sector and facilitating between health outcomes in the community.

More detailed information can be found in the individual project report for the Solomon Islands.

Activity 2.3.6
Establishment or facilitation of pilot projects on renewable energy.

A pilot project was established in Samoa focusing on the relationship between energy production capacity at the Afulilo hydropower scheme and climate variability, particularly droughts which are caused by the ENSO phenomena.  As a result of this project a water balance model for Afulilo Dam was the developed which could be used to produce seasonal forecasts of dam volume and hence improve the manageability of water resources for the production of hydropower.  Additionally, the water balance model allowed for the production of a number of long term supply and demand scenarios which could be used to inform future strategy in the energy sector of Samoa with regards to the timing of infrastructure upgrades and the addition of new energy producing capacity.  

More detailed information can be found in the individual project report for the Samoa hydropower pilot project.

Activity 2.3.7
Successful pilot applications publicised by NMS.  

Pilot project applications in Kiribati were well publicised through the creation of the Kiribati drought response plan, which included input from the PICPP pilot project team.  This plan was created in response to the 2009-2011 drought in Kiribati and was actioned at the highest level of the Kiribati government with the anticipation that it would become part of official disaster policy.  The pilot project also received coverage in a local language newspaper in for South Tarawa.

The PICPP pilot project team also provided input into the 2009 Vanuatu drought report which assessed the effect of the 2009 drought on Vanuatu for a number of sectors and different regions.  This helped highlight the risks posed to the local Vanuatu economy by climate variability and the importance of taking measures to mitigate the worst effects of climate variability.

The pilot project concerning malaria in the Solomon Islands also gained significant attention in the local media, thanks in part to the efforts and enthusiasm of local climate officer Lloyd Tahani.  This pilot project received coverage in the local Honiara newspaper, the Solomon Star, and Lloyd Tahani participated in an interview for the local ABC radio station concerning the pilot project.

More detailed information about these publications can be found in the individual project reports for Kiribati, Solomon Islands and Vanuatu.

Output 2.4
Regional training for NMS personnel on new climate application products conducted.

Indicative activities for Output 2.4 include:

Activity 2.4.1
A second regional training workshop for NMS personnel conducted. 

Two regional training workshops were conducted as part of PI-CPP phase 2.  The first was a week long training workshop taking place between 20th and 24th August 2007 in Nadi, Fiji and was focused on drought monitoring and forecast validation.  A total of 15 individual participants attended. 

The second was a two week regional training workshop conducted in Nadi, Fiji between 21st September to 2nd October 2009 focusing on a number of new products developed for various pilot projects and new tools added to SCOPIC. Representatives from the ten Pacific Island NMSs participating in the project were invited to this regional training workshop, with a total of 16 individual participants attending.

Finally, a regional training workshop was conducted at NIWA in Auckland, New Zealand between the 20th and 24th September 2011.  This regional training workshop was held in collaboration with the Pacific Adaptation Strategy Assistance Program (PASAP) and covered a number of areas including SCOPIC & Climate Validation in the Pacific, and POAMA Products as well as featuring a segment on the pilot project program.  A total of 13 participants attended, with at least one attendee from each pacific island country in PICPP.  
6 Communication and Dissemination

Communication and dissemination of the results of pilot project research and of the potential for beneficial outcomes through the implementation of sustainable ‘operational’ advisory systems represent the key outcomes of the pilot project component of PICPP.  To facilitate these outcomes, a number of in-country workshops were held, with a view to disseminating results and offering advice on how the work might be carried forward, as well as obtaining feedback from local NMS and Stakeholders and updating them on the progress made towards the overall implementation of the PICPP objectives.

6.1 NMS Contacts

	NMS
	Director
	Primary Contact
	Contact Details

	Cook Islands Meteorological Service (CIMS)
	Mr Arona Ngari
	Arona Ngari
	Ph: (682) 20603 
Fax: (682) 21603 
Email: angari@oyster.net.ck

	Fiji Meteorological Service (FMS)
	Mr Alipate Waqaicelua
	Alipate Waqaicelua
	PMB, NAO0351

Ph: (679) 672 4888 
Fax: (679) 672 0430 
Email: alipate.waqaicelua@met.gov.fj

	Kiribati Meteorological Service (KMS)
	Mr Rition Kabunateiti
	Ueneta Toorua
	Ph: (686) 26511 

Fax: (686) 26037 

Email: rkabteiti@gmail.com

	Niue Meteorological Service (NiMS)
	Mr Sionetasi Pulehetao
	Did not participate in pilot projects
	Ph: (683) 4600 
Fax: (683) 4602 
Email: sionetasi.pulehetoa@mail.gov.nu

	Papua New Guinea National Weather Service (PNGNWS)
	Mr Sam Maiha
	Mr Kasis Inape
	Ph: (675) 324 4578 
Fax: (675) 325 5201 
Email: smaiha@pngmet.gov.pg

	Samoa Meteorological Service (SMS)
	Mr Ausetalia Titimaea 
	Sunny Seuseu
	Tel: (685) 20855
Fax: (685) 20857
Email: ausetelia.titimaea@mnre.gov.ws

	Solomon Islands Meteorological Service (SIMS)
	Mr David Hiriasia
	Lloyd Tahani
	Ph: (677) 27658 
Fax: (677) 20046 
Email: david.hiba@met.gov.sb

	Tonga Meteorological Service (ToMS)
	Mr Ofa Fa’anunu
	Seluvaia Finaulahi
	Ph: (676) 35123 
Fax: (676) 24145 
Email: ofaf@met.gov.to

	Tuvalu Meteorological Service (TuMS)
	Ms Hilia Vavae
	Hilia Vavae
	Ph: (688) 20736 
Fax: (688) 20090 
Email: hvavae@gov.tv

	Vanuatu Meteorological Service (VMS)
	Mr Jotham Napat 
	Salesa Kaniaha
	Ph: (678) 22331 
Fax: (678) 22310 
Email: jnapat@vanuatu.gov.vu 


6.2 Stakeholder Contacts

	Stakeholder Organization
	Country
	Primary Contact
	Contact Details

	Cook Islands
	Ministry of Infrastructure and Planning (MOIP)
	Paul Maote
	E-mail:

p.maoate@moip.gov.ck

	Fiji
	Public Works Department (PWD)
	Ashok Kumar
	Tel : (679) 31 52 44

	Kiribati
	Public Utilities Board (PUB)
	Marella Rebgetz
	Email:

m.rebgetz@gmail.com

	Niue
	Did not participate in pilot projects
	Did not participate in pilot projects
	--

	Papua New Guinea
	National Agriculture Research Institute (NARI)
	John Demerua
	Email: john.demerua@nari.org.pg

	Samoa
	Electric Power Corporation (EPC)
	Wairaarapa Young
	Email: wairarapa.young@epc.ws

	Solomon Islands
	Solomon Islands Medical Research and Training Institute (SIMTRI)
	Bernard Bakotee
	Email: bbakotee@simtri.gov.sb

	Tonga
	Tongan Water Board (TWB)
	Quddus Fielea
	Ph: 676 23299

Email: 

quddusfielea@yahoo.com.au

	Tuvalu
	Department of Public Works (DPW)
	Ampelosa Tehulu
	Email: ampextehulu@yahoo.com

	Vanuatu
	Department of Geology, Mines and Water Resources (DGMWR)
	Erickson Sammy
	E-mail: 

amapelao@yahoo.com


6.3 Workshops, Gender Participation and Feedback

The table below details the regional training workshops which were undertaken in PICPP phase 2.  For details on the workshops associated with individual pilot projects, please see the applicable pilot project report.

	Workshop/
Training topic
	Location
	Dates
	Number of Participants
	Feedback

	
	
	
	Men
	Women
	

	Regional training workshop on drought monitoring and forecast validation.
	Fiji Meteorological Service, Nadi, Fiji
	20th to 24th August 2007
	8
	7
	An evaluation of the workshop was carried out. The overall rating for the workshop ranged from very good to excellent. There was no major criticism aimed at the training with the exception of 5-day training was too short for a number of participants. 

	Regional Training Workshop on Climate Services (Data Rescue, Media, SCOPIC & Seasonal Climate Forecasting & Managing Risks)
	Fiji Meteorological Service, Nadi, Fiji
	21st September to 2nd October 2009
	9
	7
	An evaluation of the workshop was carried out. The average rating of the workshop as a whole was 4.6 out of 5.

	PICPP and PASAP Regional Training Workshop on SCOPIC & Climate Validation in the Pacific, and POAMA Products
	NIWA, Auckland, New Zealand
	20th to 24th September 2010
	7
	6
	Overall, the workshop was a success and participants gave an overall rating for PICPP sessions of very good to excellent. 


6.4 Gender Participation

Balanced gender participation is an integral part of the PICPP project, as outlined in the Monitoring and Evaluation Framework that was developed in the bureau’s project submission to AusAID. A core component to fulfilling this objective was that at least 2 women participate in training activities across the pilot projects and in regional workshop activities.  Over the course of the regional training workshops there were 44 total attendances made at 3 separate workshops.  Of these attendances, 20 were made by women, constituting a total of 45% of participants at all workshops and clearly surpassing the gender participation goal of training 2 women over the course of the regional training workshops. 
6.5 Workshop Feedback

The need for regular feedback was recognised as critical to the successful development and implementation of the pilot projects.  Feedback was sought on an on-going basis, primarily through the in-country training workshops associated with each pilot project and also when appropriate in association through other PICPP related activities.  Included in the latter were the survey responses submitted by representatives of the various PIC NMSs that attended a Regional Training Workshop in Nadi, Fiji and a NIWA conference in Auckland, New Zealand.  

The feedback received on the pilot project components of the Regional Training Workshop ranged from very good to excellent with most attendees considering the sessions relevant (4.7/5), useful (4.8/5), and with some potential to be applied in their own countries (4.6/5).  However, little additional feedback was given in the form of comments, which perhaps suggests the need for more intense engagement.  These scores compared favourably with the overall evaluation given to the workshop and the only significant criticism received was that some participants believed more time should have been allotted to covering pilot project activities.

The feedback from the NIWA conference was likewise positive, with the pilot projects component of the workshop marked at 4.6 out of 5, and with 11 participants out of 13 responding to the questionnaire. More specific feedback was available in the form of comments, although only a small number of attendees gave specific comments on the pilot project component of the workshop, again suggesting the need for more engagement in the investigative phase of the project.  The representative from Kiribati, for example, remarked that the pilot project component was the least valuable of the topics at the conference, but notwithstanding still marked the component highly and acknowledged the importance of keeping all the NMSs updated on project progress.

6.6 Post-Completion Feedback

After the completion of PICPP phase 2, feedback surveys were disseminated to pilot project contacts at the NMS and the stakeholder agency for each pilot project.  These surveys were an attempt to gauge the engagement of these organisations with the pilot project program, to obtain feedback on their opinion of the pilot project program and to help assess the best way to improve the pilot project program going forward into COSPPac.

Thus far, 1 fully completed set of feedback surveys has been completed, The feedback obtained from these surveys was generally in line with the expectations, and identified a number of key areas in which pilot project program could be better handled in the future.  Most especially, the feedback received from the SMD and EPC suggests that the PICPP pilot project team struggled to maintain adequate levels of communication with all pilot project partners, and that the engagement between the BoM the SMD and the EPC was below expectations, and in the opinion of both the SMD and EPC not satisfactory over the life of the Samoa hydropower project.
  Of particularly note was the almost complete lack of communication and updates between in-country workshops, with periods between formal correspondence stretching to over a year on some occasions.

Under COSPPac, the climate application project team will seek to remedy this situation with improvements to our communication framework and a higher emphasis on keeping partners informed between in-country visits, through email correspondence, regular newsletter style updates and access to a newly designed web portal which will provide information on a number of COSPPac activities including the progress of climate application projects currently underway.  It has also been decided that fewer concurrent projects will be run under COSPPac, as it is believed that that volume of concurrent projects being run under PI-CPP (as many as 9) is likely to have impacted the quality of communication and correspondence aswell as impacted the timeline for delivery in some individual pilot projects.
7 Community and Stakeholder Outcomes

A variety of outcomes have been achieved as part of the PICPP pilot project program.  In this document some of the key positive outcomes achieved through program will be outlined, however, for more detail on the outcomes achieved by specific pilot projects please refer to the individual reports.

7.1 Capacity

The pilot project program has led to increases in climate forecasting capacity in a number of PICs, and most importantly to the implementation of tangible management changes which reduce the expose of a number of key sectors to the risk of climate variability.  

In addition, the pilot projects have fostered improved linkages between in-country climate services, the media and stakeholders in key climate exposed sectors.  By continuing to improve upon these relationships, PIC partners are now better placed to respond to the challenges of climate variability and climate change which pose a significant hazard for the future development of these countries. 

For more detailed information on capacity building and engagement please consult the individual pilot project reports for each country.

7.2 Environment

Specific environmental outcomes are likely to be achieved in Kiribati, Samoa and Fiji due to the implementation of pilot projects in these PICs.  In Kiribati, improved water management will potentially lead to improvements in the groundwater volume, which has flow on effects for the local environment, including improvements to the health of the freshwater-saltwater boundary around the lens which reduces the likelihood of salt rich water penetrating the boundary and rising to the surface, damaging the surface environment of the atoll.

In Fiji and Samoa, environmental benefits are likely to be achieved through better dam level management, allowing for higher water volumes to be maintained, benefiting the local ecosystem, especially in Samoa where Afulilo Dam acts as an important nursery ground for the tilapia fish species.  Additionally, improving water management at Afulilo and Vaturu dams could allow for increased environmental discharges, improving the natural environments downstream of these dams.

More detailed information can be found in the individual reports for Samoa, Fiji and Kiribati.

7.3 Economic

The potential for significant economic benefits across a number of sectors across the Pacific has been identified because of the PICPP pilot project program.  The hydroelectric sector in Samoa can benefit from improved seasonal predictability of energy capacity, thus allowing for better planning of energy resources, which are likely to improve economic outputs in a number of areas and make Samoa a more attractive option for foreign investment.  Improved flood forecasting for the La Colle catchment in Vanuatu would reduce the incidence of inundation at the Bauerfield airport on Efate, the main international airport on the island, thus leading to associated economic benefits.  Finally, economic benefits are likely to result from the implementation of a malaria early warning system in the Solomon Islands by improving access to preventative measures and improving the efficiency of treatment options and access to health care, all of which is likely to reduce the costs of treatment and reduce the economic losses incurred due to illness.

More detailed information can be found in the individual reports for Samoa, Vanuatu and the Solomon Islands.

7.4 Social

There is a strong emphasis on social outcomes as part of all of the pilot projects in the program, particularly in the areas of health and quality of life.

Improved access to clean water in countries like Kiribati and Tuvalu is likely to result in tangible improvements to the quality of life for individuals in these countries, as well as mitigating the adverse effects of climate variability.  The Malaria early warning system which has been prototyped in the Solomon Islands is likely to improve the health outcomes associated with high malaria incidence in that country and improvements to renewable energy management in Samoa are likely to improve access to energy supplies and to ensure adequate energy resources are available to service the population into the future.  

More detailed information on the social outcomes that could be achieved as a result of the pilot projects can be found in the individual pilot project reports.

7.5 Scientific

A number of significant scientific outcomes were achieved through the pilot project program.  Specifically improvements to understanding the inter-linkages between ENSO, rainfall, temperature, and extreme weather in the pacific were made in order to facilitate the development of early warning and climate risk management systems in a number of PICS.  Links between ENSO and groundwater lens volume were found in Kiribati, whilst in Fiji and Samoa links between ENSO and dam volume were established.  In the Solomon Islands a detailed study on the effects of ENSO to peak malaria incidence in the wet season also yielded important scientific results.  

For more detailed information on the social outcomes of the pilot projects please consult the individual pilot project reports.   

8 Monitoring and Evaluation of Outcomes

	Project Description
	Verifiable indicators
	Means of Verification
	Who will collect the data
	Frequency
	Assessment

	Component 2: 

Use of customised predictions.

Objective:
To enhance NMS and client capacity to utilize predictive software in operational decision-making on an ongoing basis.
	· Monthly climate bulletin distributed to selected users in at least 5 PICs. 

· Products tailored to meet client needs, and reports produced on an ongoing basis.

· Operational decisions influenced by climate prediction information in 5 user sectors in 9 PICs.

· Customised climate products used at farming level in Fiji sugar industry.
	· Monthly climate bulletin. 

· List of decisions in water sector in Cook Islands, Fiji, Kiribati, Tonga, Tuvalu and Vanuatu. 

· List of decisions in agricultural sectors of Papua New Guinea. 

· List of decisions in renewable energy sector in Samoa and Fiji. 

· List of decisions in health sector in Solomon Islands.

· Pilot project reports.
	AMC, NMSs and clients
	Six-monthly
	· Positive decisions were documented in the water sectors of Tuvalu and Kiribati

· Positive decisions were documented in the renewable energy sector of Samoa 

· Positive decisions were documented in the health sector of the Solomon Islands. 

· Pilot Project Reports have been completed, and will be submitted to AusAID following feedback from NMS’ in each participating country.

	Output 2.3:

To develop adequate communication channels between AMC, NMSs and clients.
	· At least 10 user-specified pilot projects successfully implemented in 9 PICs.

· Improved media coverage on climate prediction information.

· At least 2 women underwent training.
	· Report of satisfaction by NMSs and clients submitted to AusAID.

· Publication of successful pilot applications.

· Disaggregated list of participants.
	AMC, NMSs and clients
	Six-monthly


	· Significant pilot project work was completed in 8 countries, however, no pilot projects were seen through to completion.

· Publication of successful pilot applications and related work was achieved in 4 countries.

· Lists of workshop participation were kept, and more than 10 women underwent training as part of the pilot project program.

	Output 2.4:

Climate observing network upgraded to meet specified user requirements. 
	· Satisfactory completion of second regional training workshop for NMS personnel.

· Validation study on climate prediction completed by at least 6 NMS and presented at the regional training.

· At least 2 women underwent training.
	· Report on effectiveness of the regional training workshops and lessons learnt submitted to AusAID.

· Validation studies compiled as one report.

· Overall participation of women documented and submitted to AusAID.
	AMC and NMSs 
	Quarter 4, 
Year 3
	· Feedback was taken on regional training workshops and other regional conferences.  The general response was positive.

· A draft validation study has been completed; however, a final copy has yet to be published.

· The participation of women in workshops has been documented in the PICPP completion report.


9  Challenges, Lessons and Recommendations

NB:  This section constitutes a summary of the general operational and management challenges, lessons and recommendations encountered over the course of the pilot project program in PICPP.  For specific information on operational and scientific challenges encountered on each of the pilot projects, please refer to the individual pilot project reports.

DATA

Across a number of the pilot project there were significant issues involved in obtaining data from in-country stakeholders which was required for the development of climate impact models.  The reasons for this include:

· Data in the Pacific Islands are often inadequate for developing reliable relationships and for incorporation into climate models; data deficiencies include inaccuracies, lack of continuity and records that are too short.

· Data associated with the area of application are sometimes difficult to source, e.g. on energy production, health statistics and water storages.  Often, the responsibilities are spread across multiple organizations making the difficult to obtain in a timely manner.

· In some cases the data required simply do not exist, with the measurement of quantities – taken for granted in developed countries – simply not occurring in the PICs due to capacity, economic or resource reasons.  

Although it is possible to patch and generate synthetic data using a number of techniques and software applications ranging from simple interpolation of results to sophisticated statistical-based techniques such as IHACRES or WeatherMan, these techniques still require a minimum standard of data, which is not always available in the PICs.  It is suggested that the process of sourcing and verifying data be better incorporated into the scoping process in future, and that projects only be undertaken where it is established that sufficient data exists and that agreements regarding the use and privacy arrangements of data are signed, allowing for the successful development of pilot project activities.

PROJECT SCOPING

The key aims of pre-project scoping are to identify the feasibility of pilot projects at certain locations and to assess the willingness and ability of partners to supply the data required to properly undertake pilot project activities including modelling, analysis and the development of application systems for the partner country.  During the PICPP significant time and resources were expended coming to agreements over the provision and use of data for the pilot projects.  It is suggested that a major component of early scoping activities be to establish the basis for the transference of data required for the project, as well as to identify the relevant privacy agreements and assurances to the stakeholders concerned that will be required.  Work should only be initiated on pilot projects where these agreements have been reached and, if they cannot be finalised, provisions should be made for the suspension of projects so that resources can be employed elsewhere.

PROJECT INITIATION PROTOCOL

In some cases, the formal project initiation protocol was undertaken with the creation of project proposal documentation that was submitted by Dr Abawi to PICPP management for evaluation.  However, in many cases projects were initiated in an ad-hoc manner, making it difficult to assess the scope and success of individual projects at a later data, since no formal document of project purpose, goals and objectives existed.  Project proposal documentation should describe the goals, objectives and purpose of the new or expanded project, along with cost and timeframe projections as well as the overall project objectives and the dates of expected significant milestones.  In future, documentation requirements should be more rigorously enforced by PICPP management.

NMS ENGAGEMENT

In a number of cases, the NMSs were not sufficiently engaged with pilot projects that involved other government agencies within their countries.  In some cases, feedback suggested that relevant personnel had not fully grasped the significance of the projects or didn’t understand the value of their continued engagement.  It is clear from this feedback that efforts need to be made to better communicate the value of applications projects to the NMS, and the need for continued engagement in order to make them a success.  It is also important to ensure that the NMS is engaged from the beginning of the project and that the project itself has sufficient ‘buy-in’ to be undertaken.  Under COSPPac, increased efforts will be made to ensure NMS climate officers are better informed about the progress of the applications projects and are better kept “in the loop” at all times.  Additionally, feedback forms that are being distributed as part of the assessment of individual PICPP pilot projects will require demonstrated engagement from both the NMS and stakeholder in order for individual project to be continued under COSSPac.

STAKEHOLDER UPTAKE

Although a good volume of scientific modelling and analysis was undertaken in the pilot projects, it did not always lead to the development of application systems. An aspect of the pilot projects as equally important to the development of models and the generation of numerical results was the communication of the results to the community and stakeholders.  It would also have been preferable in all cases to have at least identified the respective pathways to the application of the results in some form of operational warning system or management plan that would assist sectors in mitigating the adverse effects of climate variability. The notable exceptions in this regard were the Kiribati Drought Plan and the prototype early warning system for malaria in the Solomon Islands.
The core aim of the follow-on COSSPac application projects should therefore be to produce some form of ongoing functional outcome at the conclusion of the project, such as a drought plan, water management plan, health response plan, energy risk management plan or something similar.  Of the many projects undertaken, the most have not yet reached a stage where this is achievable, however, there are a few projects where the scientific and operational work has been completed, and where the opportunity exists to begin development of operational management plans.  This is particularly the case in the Solomon Islands, Samoa and Fiji.  In order to achieve strong stakeholder uptake it will also be vital that the tools required be provided to stakeholders and the NMSs so that an operational system can be sustained as far as possible without the need for ongoing external support.

COMMUNICATION

Feedback thus far received from Pacific Island stakeholders and NMS agencies suggests that there was room for improvement in communications between the pilot project team and in-country stakeholders, including the NMSs.  In the case of the Samoa hydropower project, for example, both the Samoa Meteorological Division (SMD) and the Electric Power Corporation (EPC) reported that the standard of communication between them and the pilot project team was not satisfactory18.  Additional efforts will need to be made under COSPPac to keep stakeholders and NMS contacts informed through regular updates, email correspondence and a newly designed web portal, which will provide up-to-date information on a number of aspects of COSPPac planning and implementation, including the progress of climate application projects.

CAPACITY LOSS

One of the primary challenges facing aid programs in the developing world, particularly those concerned with capacity building for infrastructure development, is the phenomenon of ‘brain drain’, and PICPP was no exception.  Over the course of the project, as the expertise and capacity of individuals was developed, many left the organizations involved to work for other, more developed organizations in the region and beyond, resulting in capacity being lost by those countries most in need of it.  There is no simple solution to this issue, however, it is important to emphasize capacity building efforts that build the capacity of organizations as a whole, rather than just that of specific individuals who may leave for ‘greener pastures’ when their expertise improves.

PROJECT SELECTION

Several pilot projects have resulted in material suitable for publication as scientific, peer reviewed papers (although it is unclear how many have as yet been published).  Although the development of the necessary application science was necessary for undertaking the PICPP pilot projects, there was probably too much focus scientific outputs over the life of the projects, at the expense of achieving outcomes which might have had a greater positive impact on stakeholders and island communities.  In projects of the type implemented by PICPP, developing climate science, if it is to be done at all, should be seen as one of the means to achieving positive outcomes for Pacific Island communities who may lack the scientific capacity to undertake these work. Now that a larger pool of science relating to the Pacific region has been developed over the last 8 years of the PICPP pilot project program, a sharper focus should be applied in COSSPac to translating this science into operational systems.  COSSPac should aim at facilitating partner country access to the tools used to develop the necessary climate science so that they can undertake programs of their own after the demonstration of successful projects in other countries.

  10    Conclusion

The pilot project program has proven to be a successful, if challenging, program implemented within the PICPP.  To develop holistic solutions to climate challenges and risks in the Pacific Islands, simply building climate forecasting capacity is not enough, it must also be demonstrated how such improvements to climate prediction can be applied in at risk industry and government sectors, in order to improve the quality of life of island communities by working with relevant stakeholders.  Demonstrating these applications, through appropriate case studies, is the importance of the pilot projects, showing how improved climate prediction capacity generate corresponding improvements the quality of life in island communities.

Despite a number of challenges, the pilot projects have been largely successful in their stated aims, with the projects in Kiribati and Solomon Islands in particular, yielding tangible benefits and highlighting the value that this program can offer to pacific island countries.  Initially the pilot project program in phase I operated on a far smaller and more limited scope and the impacts of the substantial expansion of program in phase 2 was perhaps underestimated.  However, the pilot project program continues to develop and mature and as time has progressed, improvements in the efficiency and effectiveness derived from lessons learned over the journey have improved and streamlined project implementation.

The successful implementation of 2 pilot projects in phase 1 and the development of a further 9 projects in phase 2 of PICPP demonstrates the Bureau’s ability to implement these projects, and strong stakeholder uptake, particularly in Kiribati and Solomon Islands, demonstrate the benefits of the projects and the wide support these projects have in the island communities.  The bonds and partnerships forged between the Australian Bureau of Meteorology, the Pacific Island NMS offices and stakeholder organisations have been vital to the success of these projects, and this close cooperation will continue to be a key component of the pilot projects under COSPPac.

As part of a lengthy review of the pilot projects undertaken in PICPP numerous lessons have been learnt and a number of key issues identified, allowing the climate application project team to build on the strengths of the pilot projects and learn and improve on the identified weaknesses of the program in order to provide a better service to partner countries in the pacific islands.   
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� Pacific Adaptation Strategy Assistance Program
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� Seasonal Climate Outlooks for Pacific Island Countries.  A software package which provides statistical climate forecasts for various regions in the Pacific Ocean.


� Identification of unit Hydrographs And Component flows from Rainfall, Evaporation andStreamflow data.  A software package by eWater CRC which is used for streamflow forecasting to characterise the relationship between rainfall and streamflow on a catchment scale.  � HYPERLINK "http://www.toolkit.net.au/IHACRES" �http://www.toolkit.net.au/IHACRES�


� WeatherMan:  A module which forms part of the Decision Support System for Agrotechnology Transfer (DSSAT) software package.  It is used to generate long term synthetic daily rainfall data from a combination of long period monthly data and shorter period daily data.  � HYPERLINK "http://dssat.net/" �http://dssat.net/�


� Freshwater Lens Analysis Tool:  A software package that is used to generate freshwater lens volumes based on salinity depth profiles of sufficient (>30 year) period.


� TankMonitor DSS:  A decision support system which is used to inform tank design decisions based on a number of building structure and rainfall parameters and to monitor and forecast water storage levels of rainwater tanks across the atoll of Funafuti, Tuvalu.


� SMD and EPC questionnaires submitted by Sunny Seuseu (SMD) and Rapa J Young (EPC)
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