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Early warning systems are probably the most important tools to be implemented in both developed and non developed countries in order to prevent natural (and man-made) hazards. It is because of the lack of such instruments that the eruption of Mount Nyiragongo was not timely forecasted. It was because of the poor relationships between the local authorities and volcanologists that information at the local radio was inconsistent and often contradictory. It was because of the lack of confidence of the local population towards both, authorities and scientists, if panic and chaos prevailed in the biblical exodus while the lava was reaching the city. It was because of the lack of coordination between the different UN agencies and international NGO, if local population did not clearly understand what was happening. It is on all these matters that some of us, funded by UN-OCHA, have worked during these two years trying to upgrade the cultural (scientific) level of the Goma Volcano Observatory; to increase their scientific networks; to close the gap between local authorities and scientists and to induce confidence into the population about local scientists. Part of these goals if not all where reached in these long two years, some of course still remain to be done.
Early warning systems are not a simple kit, composed by hardware and software to be given as “a gift” to scientists (or local authorities) in remote and often forgotten areas, often in developing countries. Early warning systems are mainly the work that there is behind the system itself, which very often neglected. Early warning systems are the product of a close work in the field between two or more partners. It is the continuous assistance in quiet periods and not only when crisis occur between local and foreign scientists. It is the slow but continuous relationships which are necessary to upgrade the capacity building of a certain institution. It is all the work made “together” by different partners in order to build up a good scientific network in which all actors play continuously a certain role. 

The Goma Volcano Observatory (GVO) has been abandoned for several years by the International Community, notwithstanding its continuous request of assistance. Only few weeks before the eruption the GVO requested some funds to visit the Nyiragongo crater in order to asses visually the activity. It was after anomalous seismic signals were recorded. Eventually since the eruption did not occur immediately, the several international institutions turned down or did not take the warning by GVO scientists seriously.

It is incredible to think that a few hundred dollars were refused by International Institutions that are used to spend hundreds of millions of dollars per year. Also the local government is responsible for having stopped to pay salaries in mid-1998 (up to now). In this nightmare situation the work to be done by foreign partners is mainly to build up self-confidence within the local scientists, starting a scientific project at the same time, possibly long term. This is what we have tried to do and where we stand now after the first two years of project done and with the hope of a new two years project to be run by a UN agency related to the development. It is important to continue if we want to keep a high standard warning system and to keep almost 500,000 people out of the danger of this volcano. In the coming pages the different steps will be explained, the way how we proceed and the philosophy that was at the base of this project and the way how the project was eventually run. There are no specific indications on each project, although a list of the new network systems implemented at the GVO will be briefly described later.

On 17January 2002 after 25 years lava flowed from the southern flank of Nyiragongo volcano erupted from a 20 km long eruptive fracture system. The eruption partly destroyed the city of Goma. Goma was the first big city after more than hundred years to be seriously hit by a volcanic eruption. UN-OCHA’s immediate response, among humanitarian efforts, was to send a volcanologists task force on the eruptive site which assessed, together with the Goma Volcano Observatory, the current activity of the volcano and in function of this activity, possible future eruptive scenarios. Few weeks later fund raising was organized to keep alive the awareness among the international community and to start a short/medium term scientific project in order to upgrade the monitoring capacities of the Goma Volcano Observatory and to increase exchanges of foreign and local scientists.

This report will highlight the results obtained by different foreign scientists that have implemented in Goma scientific projects in order to help the Goma Volcano Observatory (GVO) and its researchers to start a new surveillance network, to collaborate closely with local authorities and to promote educational projects for the whole population of Goma and its environment. This is the first time that several foreign teams will work here in Goma to implement different projects in completely different disciplines and to try to analyze the relationships between foreign and local researchers, which/if transfer of technology and know how occurred towards the GVO, if local scientist were invited for training abroad and finally how successful each project has been, in terms of scientific results and capacity building towards the observatory. Another aspect to be taken into account and apparently often neglected is the interaction of the different foreign experts and their projects.

In April 2002 OCHA promoted a meeting in Nice inviting several scientists to participate in the creation of an International Scientific Coordination Committee (ISCC) for Nyiragongo. The leader of this committee, Prof Chris Newhall, was in charge among other things of calling for projects in the following weeks among the scientific community through an extremely transparent peer-review project process. This Academic/Research system-process, not usual for the UN, was completely embraced and supported by OCHA which agreed with the terms and rules used by the ISCC. The review process took into account the review for each project by the majority of the ISCC components and, of course, that fundamental of the GVO.
The whole review system ended in the end of August, when the leader of ISCC visited the Goma Volcano Observatory serving at the same time as a Rotating Volcanologist (RV) and met GVO researchers in order to know their needs and to understand how to match them with the different choices, answers and recommendations made during the peer-review process by the ISCC components. The final results were obtained because of the hard work done by Dr Newhall and its capacities to mediate between the large number of submitted projects and the real needs, not only present but also future, of the GVO.

The following projects are the preliminary results of such a process. Eventually few more projects were funded later by OCHA at the beginning of 2003 and by a reduced ISCC committee during the last meeting in Geneva in March 2003.

The OCHA-volcano team provided recommendations to donors during fundraising and in its own Report (OCHA Volcano Report) on which projects should have been considered as top priority. The main basic considerations concerned to speed-up the monitoring process and drastically decrease the time consuming of researchers and technicians to looking up for data or for seismograms in the field. Few examples can be given: (a) to telemeter seismic data from remote stations around the volcano to Goma was an impellent need, in order to decrease the time spent in the field almost to zero. Data will directly transmitted to the GVO and then elaborated in real time (INGV, Italy); (b) GVO were used to measure temperature in the field on sensitive site once a week or once a month. This work did not allow for more than a year to understand if temperature variations might really have occurred close to the surface. Data were obviously lost because of the lack of proper instruments in the field continuously recording temperature. The thermal monitoring proposed by the IPGP (France) completely solved this problem; (c) water analysis, of acid rains, lake and surface waters have been analysed for two years in Italy (DST). There was not a possible answer by the GVO about the continuous demand of information by UN-Agencies, NGO’s, local authorities and population. The project on geochemistry provides the first basic laboratory instruments, in order to give correct and precise information about water quality control. (d) Local authorities, population, GVO, International Institutions and NGO's actively participated in the first “Cultural Week” which was a great success. During this week all participants were also confronted with a new movie produced to teach all actors what volcanic hazards are, to learn more about the GVO, to careful listen the radio about the information given on the volcano by the GVO with local authorities. This Educational Project (J. Durieux) increased enormously the awareness of local population towards the volcano and all related risks. The only non-successful project has been the one related to Civil Defense (Council of Europe). The lack of coordination with locals and international Institutions, the complete ignorance of the local situations and probably an old fashioned way to run the project itself, and the behaviour of the front runners of this project made the programme completely useless and the results extremely poor. 

All projects chosen by the ISCC had the same goal: to integrate the GVO, slowly in some cases, faster in others, in the international volcanological community, providing well known monitoring techniques, low and high tech materials and the possibility to continuously communicate with the outside world. Eventually together with new techniques, stages abroad of weeks or months were planned, in order to facilitate this process of integration, to accumulate new experiences on how observatories function and to get enough skills to independently operate such new techniques once back home at GVO. The first step done was to link the GVO to the outside world through an internet line, that despite the up and down of the local server has been invaluable to let the GVO to spread around their periodical reports, to keep scientific partners informed on specific technical problems or the activity of the volcano, to inform about strong seismic activity in the region or anomalous plumes on the city of Goma. For the first time the GVO was participating as a main actor in the International Volcanological Community. 

The current situation at the Goma Volcano Observatory is the result, in some cases the fear, of all work, discussions, doubts and questions expressed by most of the volcanologists working in Goma, locals and foreigners during these last two years. Implementations of projects in general and particularly in Congo at GVO required and will require in the future from all different actors very strict interactions and a clear coordination, starting from the country of origin, keeping the GVO informed and trying to understand the real needs and ending up at the local logistics in the field. The final result is due to the sum of many different parameters, some of them completely unpredictable, not excluded human being relationships. The different results obtained during this project will, in a future Report to the UN-OCHA give a clear picture and detailed situation of the current situation at GVO after two years of strong dedication by many foreign researchers and strong financial support by several International Agencies and NGO’s. 

