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Summary and purpose of document

This document describes aspects of the current involvement of the Australian Bureau of Meteorology with the provision of meteorological products and services for humanitarian purposes.
Action Proposed
The meeting is invited to consider this document
1. Introduction
The Australian Bureau of Meteorology (BOM) provides a number of products & services which are relevant for humanitarian agencies and/or used for humanitarian purposes.  These are produced by a number of different sectors within the organisation as described below.  Routine engagement with humanitarian agencies is limited at the present time but there is scope for increased interaction, particularly with the healthcare projects using long range sub-seasonal to seasonal climate service products.
2.  RSMC Darwin responsibilities
In formal terms the provision of forecasts for humanitarian agencies has been in the realm of Darwin Regional Specialised Meteorological Centre (RSMC) which, as an RSMC with geographic specialisation, has the duty (as described in Section 4.1.2.1 of the current Manual on the Global Data-Processing and Forecasting System, WMO-485) to provide "meteorological assistance to United Nations humanitarian missions, in the event the relevant associated NMC is facing an emergency or is in catastrophic distress and out of service…" for Brunei Darussalam; Indonesia; Malaysia; Papua New Guinea; Singapore; Solomon Islands.  
In practice, the country that the RSMC has done this for in terms of direct assistance is Timor-Leste, a new State located between Indonesia and Australia. At the request of firstly the UN and then the Timor-Leste government, the RSMC has provided daily forecasts for the capital Dili and for the Dili aerodrome, which although they are concise and short term forecasts, represent a considerable effort over the years (and considerable assistance for the aerodrome forecast in particular).  A range of services for the Defence forces there were also given, and there are also formal arrangements around advice for tropical cyclones.  An example of an ad-hoc advice to Timor-Leste based on these products is given in the Appendix.
In addition, the Darwin RSMC provides a number of broadscale products for its region of geographic responsibility, including: 

• manual streamline analysis (now prepared as a person-computer mix) (eg http://www.bom.gov.au/australia/charts/glw_00z.shtml ) 

• with the assistance of BoM National Meteorological and Oceanographic Centre (a World Meteorological Centre) in Melbourne, regional modelling products on a number of domains (both as image files and in GRiB format)  
e.g.  http://www.bom.gov.au/australia/charts/viewer/index.shtml?type=mslp-precip&tz=AEDT&area=PNG&model=G&chartSubmit=Refresh+View.  
• a number of low-bandwidth regional modelling graphical products are also made available to the Pacific Severe Weather Forecast Demonstration Project (SWFDDP) web portal at http://www.swfddp.metservice.com/
• tropical intraseasonal monitoring products (eg http://www.bom.gov.au/climate/tropnote/tropnote.shtml ) 

• longer term tropical diagnostics (eg http://www.bom.gov.au/climate/search/tropical-diagnostic-statement.shtml?bookmark=no-rm ) 

• a limited amount of products on request (for example the public weather and TAF forecast for Dili, Timor Leste), and we communicate on an ad-hoc basis with countries in case of a crisis.  An example is given in the Appendix of severe weather intelligence provided directly to the National Weather Service of Papua New Guinea following the ferry disaster of February 2012.
The RSMC is not resourced to do 'last mile' communication to aid agencies or disaster response agencies of governments, unless on an ad-hoc basis and on request, as it is normally assumed that that is the responsibility of the local NMHS.  However, based mainly anecdotal evidence, there may be a role for the RSMC to undertake this role on occasion without formal request.  In practice, both humanitarian crises and situations where the local NMHS, if it is functioning, needs assistance, exist on a range of scales and any process designed to deal comprehensively with such situations needs to be highly adaptive.  

3.  RSMC Melbourne responsibilities
The BoM National Meteorological and Oceanographic Centre (NMOC) in Melbourne is a World Meteorological Centre (WMC).  It is a 24/7 operational hub which hosts a number of functions, including national forecasts and warnings including high-level aviation forecasting and high-seas forecasting, the Joint Australian Tsunami Warning Centre, a national IT & communications help desk and runs a variety of operational Numerical Prediction systems including the ACCESS NWP models over a variety of domains and resolutions (global 40km, regional 12km, city-based 4km, relocatable tropical cyclone 12km) plus oceanographic, sea-state and coupled ocean-atmosphere seasonal forecast models (POAMA).  Ensemble NWP systems are currently running in test mode in the research arm of BoM (CAWCR).  

As mentioned earlier, NWP modelling products are made available to external users both as image files via a web portal and in GRiB format via an ftp server.  Currently the GRiB data is freely accessible via anonymous ftp but may be password protected for use by registered users at some stage in the future.
Since the 1st July 1995, NMOC has been a Regional Specialised Meteorological Centre (RSMC) with activity specialization for Environmental Emergency Response (EER), with responsibility for the WMO Regional Association V area, which includes the countries: Brunei Darussalam, Fiji, Indonesia, Malaysia, New Zealand, Papua New Guinea, Philippines and Singapore. The activity specialisation of the RSMC refers specifically to Atmospheric Transport Modelling (one of 8 world-wide). As part of its responsibility, RSMC Melbourne is required to provide advice, in the form of a basic set of products, on the atmospheric transport of pollutants resulting from nuclear disasters, volcanic eruptions, forest fires, chemical and biological incidents, and, perhaps, other causes. 
The global and regional arrangements for the provision of transport model products in the event of a nuclear emergency are outlined in Appendix I-3 of WMO-485. The basic product set consists of seven maps comprising: 3-dimensional trajectories with particle locations at six-hour intervals up to the end of the dispersion model forecast at 72 hours; Time-integrated airborne concentrations within the layer 500 m above the ground, for each of the three 24-hour forecast periods; Total surface deposition from the release time to the end of each of the three forecast periods;
plus a textual joint statement that is issued as soon as available.  Upon request from the International Atomic Energy Agency (IAEA) these products are generated and uploaded to the RSMC’s dedicated website and also distributed to other RSMCs and regional NMHSs via fax or email.

RSMC Melbourne also supplies backtracking transport modelling products upon request from the Comprehensive Test Ban Treaty Organisation (CTBTO) as outlined in Appendix I-6 of WMO-485.
The standard transport modelling products are not currently made available to general humanitarian agencies.  However, it is worth noting that during the 2011 Fukushima Daiichi nuclear emergency,  WMO experts from ZAMG (Austria) and MeteoSwiss (Switzerland) were dispatched to assist IAEA/IEC and WHO/emergency centre, respectively, in their response functions - in part to avoid distracting staff at  the Japanese Meteorological Agency who were extremely busy dealing with the crisis situation at the time.
3.  Climate Service related projects
Longer range sub-seasonal to seasonal outlook products for use in decision making processes are being developed in association with regional partners under the Climate and Oceans Support Program for the Pacific (COSPPac).  Additionally, a Seasonal Prediction web portal has been developed as part of the Pacific Adaptation Strategy Assistance Program (PASAP).
COSPPac is an AusAID (Australian Agency for International Development) funded program managed and implemented by the Australian Bureau of Meteorology (BoM) in partnership with Pacific Island Country National Meteorological Services (NMSs) and Land & Survey Departments (LSDs), Geoscience Australia (GA), and the Applied Geoscience and Technology Division of the Secretariat for the Pacific Community (SOPAC/SPC). There are fourteen Pacific partner countries (Cook Islands, Fiji, FSM, Kiribati, Marshall Islands, Nauru, Niue, Palau, Papua New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu).  The target outcome of COSPPac is that “Pacific island NMSs and other relevant in-country agencies understand and use climate, ocean and sea level products for the benefit of island communities and governments.” 

The Climate and Ocean Monitoring and Prediction (COMP) project within COSPPac is tasked with the continued development of seasonal prediction capacity in Pacific Island National Meteorological Services (NMS) which includes the development of new ocean climate products and services.  A number of Climate Application Projects have been developed through a comprehensive review and evaluation of the Pacific Island Climate Prediction Project's (PI-CPP) Pilot Projects. These cover the following broad categories: 

Health: Healthcare projects can potentially have direct, positive impacts on affected communities. Therefore, they're likely to be highly valued and have strong stakeholder uptake.
Of particular interest is an ongoing project investigating the relationship between El Niño-Southern Oscillation and Incidence of Malaria in the Solomon Islands.   The main aims of this project are: 
• To investigate the relationship between climate variables such as temperature and rainfall and the number of malaria cases throughout the Solomon Islands.
• To determine the utility of seasonal climate forecasting in developing an early warning system for predicting periods of heightened malaria risk.
• To construct an operational malaria early warning system based on climate indices..
 Several outcomes have already been achieved: 

• Malaria incidence across 9 provinces from 1975 to 2007 was correlated with corresponding rainfall and temperature data over this period.

• Annual peak malaria season was found to lag the peak wet season by 1-2 months
• Variations in inter-annual malaria incidence and rainfall were found to be significantly correlated, with drier wet seasons leading to an increase in malaria incidence.
• A prototype malaria early warning bulletin was trialled by the Solomon Islands Meteorological Service for an upcoming El-Nino event in 2009. 
• The project has strengthened partnerships between COSPPac and key international health organisations such as WHO, Pacific Malaria Initiative (PacMI) and the Red Cross, leading to a more coherent approach to climate risk management in the health sector.
• The project has raised the profile of the National Meteorological Service and demonstrated the potential value of climate information in the health sector.

However, further work is required for the development of an operational early warning system.  COSPPac is now working with international partners such as the WHO and PacMI to develop a more robust model of the relationship between climate variables and malaria. Improved tools for the communication of malaria warnings are also being developed. It is expected that this will lead to implementation of an operational Malaria Early Warning System in cooperation with climate and health sector partners in the Solomon Islands.
The implementation of an operational malaria early warning system would further strengthen the relationship between the climate and health services in the Solomon Islands and formalise the use of climate forecasts in the health sector for the monitoring, forecasting and management of malaria. It is hoped that integrating seasonal climate forecasting into malaria control strategies will further contribute to the Solomon Islands eventual goal of malaria elimination.
The methodology undertaken could be further extended in other islands where malaria remains prevalent such as Papua New Guinea and Vanuatu.
Water: Due to the vital importance of clean water to health and well-being, as well as the challenges presented by its relative scarcity in many Pacific Island Countries (PICs), water management projects have the potential to make an enormous difference to their livelihoods.  Projects have been undertaken with a number of Pacific Islands NMSs (Cook Islands, Fiji, Kiribati, Tonga, Tuvalu and Vanuatu) to use Seasonal Climate Forecasts to assist the management of water resources, made possible due to the significant influence of the El Niño-Southern Oscillation (ENSO) phenomenon on the seasonal rainfall patterns.
The Tuvalu drought of 2011 provides an example of vulnerability to seasonal climate risk. Populations of volcanic atolls such as Funafuti (located at 8° S, 179° E) rely heavily on rainwater harvesting for water resources.  Rainfall from December 2010 to January 2011 was up to 600mm below normal levels for the western central Pacific region in which Funafuti is located.  Long range rainfall outlooks for the March to May season forecast a continuation of the pattern of suppressed rainfall.  These outlooks turned out to be substantially correct, with analysed rainfall deficits of up to 400mm in the region for the period March to May2.  On the 28th of September, critically low water supplies caused the government of Tuvalu to declare a state of emergency.  In early October the governments of Australia, New Zealand, Korea and Japan began delivering fresh water supplies and portable desalination units.
Pacific Islands Climate Prediction Project (PI-CPP) the precursor to COSPPac assisted the government of Kiribati to design a National Drought Response Plan in response to the severe 2010-2011 drought in the central pacific. This Drought Response Plan was passed as official policy by the National Disaster Council of Kiribati in 2011. COSPPac is now working on updating this plan in collaboration with the Kiribati Meteorological Service and Kiribati Water Engineering Unit to take advantage of the latest drought management practice.
COSPPac is also working with the National Meteorological Division in Fiji and the National Disaster Management Office to develop a National Drought Response Plan for Fiji.  The drought response plan is a set of guidelines designed to assist climate vulnerable industries, particularly in the water resource and agricultural sectors to manage the impacts of severe drought. The monitoring of drought conditions will be underpinned by a redeveloped SCOPIC drought module which is now being designed by the COSPPac team.

Agriculture: Many PICs are highly dependent on agriculture for exports and to support subsistence farming communities.  Any improvement to the efficiency and effectiveness of agricultural techniques is likely to lead to higher economic growth and an improved quality of life for subsistence farmers.  PICPP completed a project with the Papua New Guinea National Weather Service (PNGNWS) and the National Agricultural Research Institute (NARI) on rainfall variability and drought in PNG. It is also expected that the development of national drought plans in Fiji and Kiribati will lead to a reduction of climate risk in the agricultural sectors of those countries.

Renewable Energy: Due to sustained population growth and the rising costs of diesel imports, energy security is fast becoming one of the most important considerations for island countries. PICs not only experience a rising cost of living, but their quality of life is also significantly affected. In Samoa, a project was established to investigate the utility of seasonal climate forecasting for hydropower production since for small hydropower dams inter-seasonal variability and several months of drought create operational challenges.  Seasonal Climate Forecasts can improve the reliability and management of hydropower to maximize production and mitigate risk of reliance on non-renewable energy sources.
COSPPac is currently working in collaboration with the Samoa Meteorological Division (SMD), Water Resources Division (WRD) and the Electric Power Corporation (EPC) to develop a monthly water storage forecasting system based on the relationship between rainfall and water storage at Afulilo Dam.  

It is expected that the implementation of a water storage forecasting system will lead to improvements in the management of hydropower resources at Afulilo Dam and optimize the efficiency of hydropower production, thus reducing Samoa’s reliance on diesel power and minimizing costs.

Lessons learned within COSPPac with the regards Climate Applications Projects (for humanitarian aid) include:

 

Co-creation: Liaise with your stakeholders early to create scientific solutions that are owned by everyone. i.e. Don’t wait until you finish your science, engage whilst you are still researching so you can tailor your output for your stakeholder.

 

Co-ordination: This is about communicating with others in your field and stakeholders to ensure your work is adding to the body of knowledge and not duplicating work already being done. i.e. Concentrate your work on an area that has not been covered

 

Alignment: This is about ensuring your work fits within appropriate frameworks (i.e. MDG/GFCS/PIMS) so that you are targeting your science to an already identified area of need in the country/region/world. 

Another Climate Service project being delivered by the Bureau of Meteorology is the Pacific Seasonal Prediction portal aimed at strengthening climate prediction capacities in National Meteorological Services', as part of the Pacific Adaptation Strategy Assistance Program (PASAP) In the past, the Meteorological Services of the Pacific Island Countries have largely used statistical models for seasonal outlooks. Statistical models cannot account for aspects of climate variability and change that are not represented in the historical record. Dynamical physics-based models implicitly include the effects of a changing climate and can predict outcomes not seen previously. This project has developed the means for a transition from a statistical to a dynamical prediction system for seasonal climate forecasts, by providing seasonal outlooks based upon the dynamical model-based POAMA (Predictive Ocean Atmosphere Model for Australia) seasonal forecast system and by delivering training in the interpretation and use of the outlooks.  POAMA based seasonal climate prediction information is available from web site http://poama.bom.gov.au/experimental/pasap/index.shtml. This web-based information portal has been developed as part of PASAP project and it is now used by NMSs in 15 partner countries in the Pacific for more than a year to complement statistical model in preparing seasonal climate outlooks. 

4.   Discussion
Based on Australia’s experiences in this area, consideration might be given to ensuring that operational meteorological assistance given to humanitarian agencies should be:

1) highly responsive and adaptive (principle rather than rule-based to ensure speed and flexibility)

2) highly aligned with GDPFS for maximum efficiency, and with the principles and practices of the Severe Weather Forecasting Demonstration Project, including in operating through RSMCs, RCCs, and other centres at need, and in seeking to empower local NMHSs wherever possible,

3) seeking to seamlessly integrate weather and climate services to suit a range of needs and users,

4) seeking to enable the same intelligence and advice to be given to a range of users – humanitarian agencies, armed forces providing assistance, government agencies, NMHSs, media and others, as part of a multi-country UN effort
5) resourced with the understanding that, where a country had been badly affected, long term support for rebuilding, including rebuilding the NMHS may be necessary.
Appendix – Examples from Darwin RSMC / Melbourne WMC
1. Example for Timor-Leste.

In this example, the extract below from a formal Darwin Tropical Cyclone Warning Centre advisory for Indonesia and Timor-Leste was extracted and sent separately with commentary to senior officials in Timor-Leste, including the NMHS.  This is an ad-hoc method of ‘bridging’ for a least developed country with an emerging NMHS.  Ideally, such an initiative would be undertaken through formal protocols that acknowledge the principles of the Cascading Forecasting Process whilst simultaneously ensuring that officials for humanitarian agencies receive the required information.
[image: image1.png]gradient winds ACCESS-Tropical
Valld 12UTC Sat 04 Feb 2012 Analysis
1a5E 150°€ 155E 100°€

e o T A .
el e
B . SN
NSRS
L

oo LTS
oo
(rrrrz=-

|

S R

S|
NN T T T o S S
p

{

SOSSSS Vv 77 N
SOSSNSGS S § TV~ T
NAANNNNANANNNNS VT LB
SN N NN\ 2 Bl s ST

NOSNAAR  E ) o

N\z\\\\&m&
WSS X

145°E 150°E 155°E 180°E
© Copyright Commonwealth of Australia 2012, Australian Bureau of Meteorology

1005

‘Speea (s
20



POTENTIAL THREAT TO INDONESIA AND TIMOR-LESTE

The tropical low is forecast to move closer to Timor and surrounding islands

during the next 24-48 hours and is forecast to bring heavy rain and strong winds. There is a risk that a weak tropical cyclone could develop late

Wednesday or early Thursday if the tropical low takes a track south of Timor. 

Heavy rain and strong winds are expected to develop in the southern districts

of Timor-Leste on Wednesday and spread across the remainder of Timor island

during Thursday. Rain is expected to continue until the weekend.

It is likely that significant rainfall totals will accumulate during the next

few days as the low moves across the region, with a high risk of flooding and landslides on mountainous islands. 

Timor Leste Weather

Issued at 1645 on Monday the 7th of May 2012
Forecast for tonight and Tuesday:

A Tropical Low, 1002 hPa in the Banda Sea, about 300 kilometres northeast of Timor, is expected to move slowly southwest on Tuesday and Wednesday.Scattered showers and isolated thunderstorms. Areas of rain. Possible heavy

falls may lead to localised flooding and significant stream rises. Moderate to fresh southeast to southwest winds strengthening. 

Dili:

Cloudy. Showers and thunderstorm increasing. Rain periods. Moderate southeast to

southwest winds, freshening.

Min: 23

Max: 27

Outlook for the next two days:

Showers, thunderstorms and periods of rain continuing. Possible heavy falls may lead to localised flooding and significant stream rises. Fresh easterly winds.

2. Example for Papua New Guinea 
This is an example of ad-hoc advice given to the NMHS only (not other in-country officials) in a developing country with a functional NMHS, following a ferry disaster with major loss of life and an international search and rescue effort. The advice was sent to a private email address because of communications difficulties at the time.  In such a situation where there is an NMHS that is dealing with a natural disaster, an established Severe Weather Forecast Demonstration Project (including the Cascading Forecasting Process) might be the most effective way for ensuring that the right , and robust communications channels are in place already, and can be easily ‘ramped up’ to help deal with a humanitarian crisis.
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Situation
The monsoon trough extends across the Coral Sea. Tropical Cyclone Jasmine [984 hPa] Category 2 was located within the monsoon trough near 17.2S 152.5E at 050000 UTC moving east at 9 knots (for more information, see http://www.bom.gov.au/cyclone/index.shtml and for the cyclone outlook at http://www.bom.gov.au/qld/forecasts/cyclone.shtml). The northwest monsoon flow north of PNG continues at 15-25 knots through the Bismarck Sea with lighter winds 10-15 knots further north. Moderate to rough seas. Moderate northerly swell. However, winds through the channels (Dampier and Vitiaz Straits) between New Britain and New Guinea (main land) are expected to be in the 20-30 knot range due to funnelling. Very rough seas. Moderate northerly swell. Winds in the Solomon Sea and Gulf of Papua are expected to be west/northwest 20-33 knots with very rough seas. The 12Z analysis from the ACCESS-T model is attached. 
 

Outlook for next few days 
Tropical Cyclone Jasmine is expected to continue moving towards the east across the Coral Sea over the next 48 hours before curving towards the east southeast. Favourable upper level divergence and decreasing wind shear may lead to gradual intensification over the next 48 hours. As the cyclone moves further east, the focus is expected to shift east allowing the monsoon flow north of PNG to ease to 10-20 knots mid week in the Bismarck Sea and the straits. Winds in the Solomon Sea and Gulf of Papua will ease to 20-25 knots on Monday night before easing further to 15-20 knots midweek as the monsoon trough weakens to the south. Winds will continue to ease later in the week but remain from the west-northwest. 
 

Model guidance from the ACCESS-T model can be found at the following link 
http://reg.bom.gov.au/australia/charts/viewer/index.shtml?type=windbarb&level=gradient&tz=AEDT&area=PNG&model=T&chartSubmit=Refresh+View
