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INTRODUCTION
A. Background and objectives

1. On 10 December 1982, the General Assembly adopted resolution 37/90 in which it endorsed th e
recommendations of the Second United Nations Conference on the Exploration and Peaceful Uses of Outer Space.
In that resolution, the Assembly decided, inter alia, that the United Nations Programme on Space Application s
should disseminate, through panel meetings and seminars, information on new and advanced technology an d
applications, with emphasis on their relevance and implications for developing countries.

2. TheUnited NationgEuropean Space Agency Workshop on Applications of Space Techniquesto Prevent and
Combat Natural Disasters was one of the activities of the Programme for 1995 that were endorsed by the General
Assembly in its resolution 49/34 of 9 December 1994. The Workshop was organized in cooperation with th e
Government of Zimbabwe. It was hosted by the Environment and Remote Sensing Institute (ERSI) and held a t
Harare, from 22 to 26 May 1995, for part icipants from developing countries of the region covered by the Economic
Commission for Africa (ECA).

3. The objectives of the Workshop were (a) to expose the participants, particularly managers of emergenc y
response agencies, to ways and m eans of utilizing space technology (remote sensing, satellite meteorology, satellite
communications, positi oning by satellites) to prevent or mitigate the effects of natural disasters; and (b) to address
the development of databases and their use with Geographic Information Systems (GIS) to prevent disasters or to
monitor, mitigate and redress the effects of disasters when they occur.

4. The presentations to the Workshop covered the use of remote sensing, satellite meteorology, satellit e
positioning systems and satellite communications and how they could be used, separately or collectively, to prevent
disasters or to forecast, monitor and mitigate the effects of severe weather phenomena, such as flooding ,
desertification and drought. The presentations also addressed the extent to which the same technologies coul d
mitigete the effects of earthquakes and volcanic eruptions. The Workshop concluded with discussions on the needs
of the emergency response services, the capabilities of space technology to satisfy those needs and the actions that
would be necessary in the short- and medium-term to take advantage of those capabilities.

5.  The present report, which covers the background, objectives and organization of the Workshop, th e
observations and recommendations made by the participants, as well as a summary of the presentations, has been
prepared for the Committee on the Peaceful Uses of Outer Space and its Scientific and  Technical Subcommittee.
The participants will report to the appropriate authoritiesin their own countries.

B. Organization and programme of the Workshop

6. The participants were professionals with severa years experience in manageria positions with national and
regional emergency response agencies and services. Other participants had several years experience in remot e
sensing, satellite meteorology and the use of databases such as GIS. Sixty-nine experts from 18 States Members
of the United Nations and eight international and regional organizations participated in the Workshop; 4 4
participants represented 14 developing countries from the ECA region.

7. The Workshop was attended by participants from the following countries and international organizations :
Benin, Botswana, Egypt, Ethiopia, Ghana, Kenya, Malawi, Nigeria, South Africa, Sudan, United Republic o f
Tanzania, Zambiaand Zimbabwe. Presen tations were made by experts from Ghana, France, Japan, Norway, South
Africa, United Republic of Tanzania, United States of Americaand Zimbabwe; f rom European Space Agency (ESA),
International Federation of Red Cross and Red Crescent Societies (regional delegation for Southern Africa) |,
International Mobile Satellite Organization (Inmarsat), International Telecommunications Satellite Organizatio n
(INTELSAT), Food and Agriculture Organization of the United Nations (FAO), Department of Humanitaria n
Affairs of the United Nationg/International Decade for Natural Disaster Reduction (UNDHA/IDNDR), Unite d
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Nations Environment Programme (UNEP), United Nations Educational, Scientific and Cultura Organizatio n
(UNESCO) and the United Natio ns Office for Outer Space Affairs, aswell as by a representative of the Global star
satellite communi cations company.

8.  Funds alocated by the United Nations and ESA were used to defray the air travel and per diem expenses of
14 participants from 11 developing countries of the ECA region. The Government of Zimbabwe, through ERSI,
provided the conference facilities and the Government aso provided local transportation for all participantsin the
Workshop.

9. Opening addresses were made by Prof. C. J. Chetsanga, Director-General of the Scientific and Industria |
Research and Development Centre of Zimbabwe, on behalf of the Government of Zimbabwe, C. Berquist, th e
representative of ESA, and the Expert on Space A pplications, Office for Outer Space Affairs of the United Nations.

10. The programme of the Workshop (annex 1), was developed jointly by the United Nations and ESA. Th e
Workshop held plenary and working group meetings. At the latter, the participants discussed the issues related to
the use of space technologies to prevent and combat the effects of natural disasters. The working papers of these
groups are given in annexesI1-V.

|. OBSERVATIONSAND RECOMMENDATIONS OF THE WORKSHOP
A. Observations of the Workshop

11. The critical factors that distinguish natural phenomena from natural disasters are loss of life and property .
Certainly, humans cannot prevent the occurrence of natural phenomena such as typhoons, hurricanes, earthquakes
and volcanic eruptions. Their disastrous effects, however, can be lessened significantly if well-conceived disaster-
response plans and mitigation strategies are in place prior to their occurrence.

12. The Workshop noted that devel oping countries were particularly subject to natural disasters on ascale tha t
overwhel med the capacity of the societies concerned to cope with their aftermath. In many cases, just one suc h
dedtructive episode was sufficient to destroy the socia and economic infrastructure, including the communications
network. A single mgjor disaster could disrupt the digtribution of food and  water supplies, medical services, and both
the loca and international communication links of the stricken communities.

13. The Workshop noted that many of the national and regional emergency response agencies and services were
not aware of the full spectrum of gpplicatio ns of space technology. Of particular concern was the lack of awareness
of the Earth observing systemsthat could provide essential datafor the prevention of disasters or for the mitigation
and rdief of ther effects. To alesser degree, the same ob servations applied to satellite communications, particularly
regarding recent developments in mobile communications. In the case of naturd disasters, such technology could

restore communications with the local headquartersfor rescueand  relief operations as well as with the outside world.

B. Recommendations of the Workshop
14. Duringthelast session of the Workshop, th e participants defined four categories of disaster-related topics that
needed to be addressed: data supply, information generation, decision-making and implementation/execution. To
develop outlines of recommendations that could be useful in disaster-related activities, the participants assigne d
themselves to one of the above groups according to their professiona background.

1. SUMMARY OF PRESENTATIONS

15. In recent years, the frequency and magnitude of major disasters, whether of a natural, technological o r
ecologicdl origin, have made the world communi ty aware of the immense loss of human life and economic resources
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that are regularly caused by such cdamities.  Particularly hard hit are developing countries, for which the magnitude
of disasters frequently outstrips the ability of the society to cope with them. It was stated that thiswas due to the
fact that 95 per cent of all disasters occurred in developing countries.

16. Over the past 20 years, the frequency and severity of natural disasters have increased. Over thistimespan, 3
million people have been killed and 1 billion have been &f fected by natural disasters. Hardly aweek goes by without
amajor disaster. Since the earthquake in Kabe, Japan, in January 1995, there have been over 20 large disaster s
reported in Africa, Asaand Latin America. Civil strife, such as the recent events in Rwanda, also affects people,
the economy and the infrastructure in ways similar to avery large natural disaster.

17. To date, relief continues to be the main form of disaster management. Approximately 95 per cent of a |
resources spent on disaster-related activities are for relief and recovery operations. Nevertheless, disasters can be
reduced if adequate research and proven prevention, preparedness and emergency measures are taken. The effects
of disagters can only be reduced through the deployment of the very be st systems and knowledge, and following well-
prepared overall national and regiona contingency plans.

18. A single hazardous event can destroy the social and economic infrastructure, including communication s
systems, that may havetaken years to develop and upon whose vitality local and national economies depend. Even
in normal times, particularly in developing countries, the capacities of these infrastructures are often strained t o
manage even the mogt basic socid and economic development programmes, an d asingle disaster can severely disrupt
the community lifelines that provide food distribution, water supplies, health-care services, waste disposal an d
communications locally and with the rest of the world.

19. Inordertoredlizetheir fullest potential, devel oping countries need a sustained period of socia and economic

growth. Mgor impediment s to sustained growth are disasters, which often result in an affected country shifting its

economic policiesto sustain the energy required to cope with disaster rep onse and subsequent reconstruction. These
shifts can intensify a country's financial imbalances and deplete available resources.

20. Inmany cases such a situation can be prevented. Freguently, the difference between saving and losing lives
and property is an effective warning of an impendi ng disaster. Timely warning of amajor natural hazard can reduce
its consequences. at least, people may have enough time to save their lives; at most, they have an opportunity to
relocate or otherwise protect their property.

A. Theroleof the International Decade for Natural Disaster Reduction
and the contribution of space technology

21. Thelnternationa Decadefor Natura Disaster Reduction (IDNDR) 1990-1999 operates within the framework
of the Department of Humanitarian Affairs of the United Nations and was proclaimed by the General Assembly in

its resolution 44/236 of 22 December 1989 with the objective of reducing, by concerted international action ,
epecidly in developing countries, the loss of life, property damage and socia and economic disruption caused by

natural disasters such as earthquakes, windstorms, tsunamis, floods, landdides, volcanic eruptions, wildfires ,
infestations of grasshoppers and locusts, droughts and desertification, and other calamities of natural origin.

22. ThelDNDR secretariat recognizes that space technologies, including remote sensing, global positioning and
satellite communications systems, offer disaster managers valuable tools that can be used to prepare for, mitigate
and, in some cases, prevent the effects of disasters . Appropriate applications of space technologies can aso be used
to respond more effectively to needs resulting from disasters.

23. IDNDR provides an international mechanism to focus attention on the benefits of applying these and othe r
technologies. Importantly, it directsthe disaster management community beyond the issue of smply using state-of-
the-art space technologies in disaster relief and early warning because it promotes a recognition that the nationa |
infrastructures that make possible these applications must be encouraged and supported.
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24. Becauseof the typicdly high infrastructure investment that is required for constructing and managing space-
based programmes, national, and local, systems are out of reach for most of the countries hardest hit by natura |
disasters. Therefore, the IDNDR secretariat is seeking ways of encouraging the development of cooperativ e
approaches for sharing space-based resources. Although the sovereignty of the country affected by the disaste r
should be recognized, the planning and administration of this process must also include recipient countries. Th e
development of an autonomous basic research capability in scientific and technical disciplines, including space -
related fields, should be amain goa as advocated in ongoing activities within the United Nations, most notabl y
through the Office for Outer Space Affairs. Such capability would promote creative thinking to adapt, modify and
cregte new technologies that could contribute to nationa development and the reduction of casualties and property
damage.

B. Regional disaster-related problemsand projects

25. Thereare many disaster-reduction challenges confrontin g Southern Africa, the major hazards of concern being
drought, epidemics, cyclones and storms, floodsand armed  conflict. 1n 1991 and 1992, more than 20 million people
in thisregion were defined as severely drought affected. Dro ught in this region is also associated with other hazards,
such asflash floods and epi demic diarrhoes, including cholera and dysentery. In 1995 there have been flash floods
in Botswana, northern Namibia and parts of Southern Africa.

26. Unfortunately, for Southern Africa, cholera and dysentery constitute a serious threat. In 1993, more tha n
50,000 cases of cholera and up to 73,000 cases of shizella dysentery were recorded in five Southern Africa n
countries. In 1994, more than 171,000 cases of dysentery were reported for Malawi, M ozambique and Zimbabwe,
claiming nearly 600 lives.

27. lrrespective of whether the hazard is meteorological, such as a cyclone, epidemiological, such asacholer a
outbreak, or hydrological, such as a drought, Southern Africa's most disaster prone communities are those aready
vulnerable dueto poverty, isolaion, and dependence on degraded land and location in crowded informal settlements.
Disaster reduction is synonymous with lowering this vulnerability, a daunting challenge facing Southern Africa n
governments during atime of fiscal restraint and economic structural adjustment.

28. In Zimbabwe, remote sensing and GIS projects started as small digointed donor-funded projects that wer e
designed to test the applicability of t he technology in different fields of application. The earliest pilot projects were
in the fields of land-use planning and vegetation monitoring. At that time, satellite data came in as compute r
compatible tapes in the diplomatic baggage of the technica personnel from donor countries. In 1987, ERSl wa s
inaugurated as a service centre to spearhead ad vances in the use of remote sensing and GI S technology. The facility
was set up as ajoint project between the governments of Zimbabwe and Germany.

29. Withtime, it was redlized that there was a need to coordinate the projects that were being developed all over
the country in order to take advantage of aready existing data sets, hardware and software to rationalize human and
technica resources. The research council of Zimb abwe established a subcommittee on remote sensing in an attempt
to coordinate remote sensing activities in the country. A working group on GIS was also established. ERSl i s
presently involved in capacity building, both in-house and within the existing and new-user community.

30. The limited success in the control of land degradation and desertification may be attributed to a number o f
factors that include lack of data relating to the spatial and tempora dimensions of the problem. High-resolutio n
satellite remote sensing data is suitable for the collection of spatial data for broad planning and monitoring. The
possibility of assessing in particular the spatial and temporal dimensions of the problem of desertification i s
enhanced.

31. In Ghana, the most extensive use of high resolution satellite data to map current land use and cover for th e
country is currently taking place within the Remote Sensing Applications Unit of the Department of Geography
University of Ghana. The project is using satellite image datato map land use at the scale of 1:250,000 as a part
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of the Environmenta Information Systems Development component of the Ghana Environmental Resource s
Management Project (GERMP). GERMP s par t of the implementation of the Environmental Action Plan prepared
by the Ghana Environmenta Protection Agency (EPA). The other sets of datato be produced include topography,
meteorology, soil suitability and land ownership. These databases are expected to be available by 1997 to b e
organized into an environmental database that will be developed and shared in an environmental information systems
network. The Desartification Contro | Unit within EPA will be expected to use the maps to assess the medium-term
and longer term effects of the many environmenta and land-use prog rammes and projects currently being undertaken
in al the ecological zones of the country, but particularly in the northern savannahs.

32. Inthe United Republic of Tanzania, recurring fire hazards, whether natural  or human-made, have swept the
vegetation off of various areas of the country except in the very wet rain forest. Deliberate or accidenta fires have
had disastrous effects on the ecology and economy of the areas concerned. In developing countries such asth e
United Republic of Tanzania, however, the deliberate burning of vegetation continuesto aid farming and hunting
of gameinforested areas. Theimpact of fire on forest land can be detected by using remote sensing techniques and
GIS. With respect to technology management, the latest GIS programs, IDRIS| and TOSCA, have dready bee n
introduced in the United Republic of Tanzania through the United Nations Institute for Training and Researc h
(UNITAR). It may be concluded that re mote sensing images are a useful database source when used in conjunction
with sufficient ground surveysin combating forest fires.

33. In 1992 aproject was initiated in South Africato develop a monitoring system for drought and vegetatio n
conditions. This operation requires information at regular intervals at a nationa level. The advanced very hig h
resolution radiometer (AVHRR) instrument carried by satellites of the National Oceanographic and Atmospheric
Adminigration (NOAA) of the United States of Americaisthe only commercial data source available to satisfy the
needs and requirements of afully operat ional exercise of this magnitude. Unique properties, such as daily coverage
of alarge areg, facilitate regular inventoriesto be made of natural events on anationa scale. Daily NOAA/AVHRR
satdliteimages are used as a primary input source to produce monthly inventories of the whole country in the form
of vegetation index maps. Analyses and comparisons of curr ent and historical maps enable the objective assessment
of the effect of prevailing or emerging drought conditions in a timely fashion. With proper cdibration and th e
establishment of a continuous long-term database, this information will become a strong tool for decision makers
and land managers.

C. Current and future possibilitiesfor satellite communications

34. Traditiond terrestrid telecommunications, particularly in remote areas of disaster-prone countries, have been
codly to ingdl, difficult to repair and vu Inerable to damage. Accordingly, such systems have been virtually useless
in areaswhere geography or climate haveinhi bited their installation and maintenance, and thus have been of limited
value to disaster managers. Fixed satellite services, though useful in disaster planning and warning, have been of
relatively limited effectiveness in disaster response, principaly because of the need for large receiving an d
transmitting antennas and their associated high power requirement, and vulnerability to effects of disasters.

35. Mobile satellite services have been one of the mos t recent and dynamic communications technologies available
to disaster managers. This low-cost communication capability has proven, even in the relatively short time of its
commercid availability, to offer dramatic resultsin relief efforts that have not been possible before. Furthermore,
asacomplement to remote sensing and the globa | positioning system (GPS), space technology and GIS information
management applications, mobile satellite services have the capability to dramatically improve risk assessment
disagter preparedness, early warning, and onset and post -disaster relief operations. These services are now available
to areas previously considered inaccessible because of their location, terrain, weather or demography.

36. Inthefuture, globd mobile communications systems, such asthemany pl anned low Earth orbit (LEO) systems,
will greatly enhance the disaster mitigation efforts of relief organizations. Providing truly globa persona |
communications, these systems, including the proposed Globdgar s ystem, will provide awide array of opportunities
for information exchange through voice, digital data transfer and paging. An aternate, or back-up capability, will
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also be provided to ground-based emergency aerting and local services for immediate reporting and request fo r
assistance capahilitiesin naturd disasters, accidents and other emergencies as well as aviation and marine navigation.

37. A few years ago the mobile satdlite tec hnologies that had for so long been employed on an experimental basis
were only then beginning to be used inindtitutions. Mobile satdllite services offering land, aeronautical and maritime
mobile communications are now being used regularly in disaster applications and will be used increasingl y
throughout the 1990s and beyond.

38. The growing awareness and consideration of these societal issues together with advances in spaceborn e
technology mean that effective, affordable and globa mobile satellite communications and remote sensin g
capahilitiesthat should significantly reduce the devastating effects of natural disasters should soon be implemented.

39. Because mohile satellite communications systems are independent of the loca telecommunication s
infragtructure, they are not affected by natural disasters and they are frequently the only means of communications
to and from adtricken area. The Inmarsat satdllite sy stem can be used in all phases of dealing with natural disasters,
monitoring and prediction, warning, and early intervention and emergency operations, and can aso provid e
communications support for rehabilitation and reconstruction after a disaster strikes.

40. The 1994 IDNDR World Conference on Natural Disaster Reduction, held at Y okohama, Japan, identifie d
telecommunications and information systems as two of the main elements of its " Strategy for a safer world and plan
of action”, which was subsequently endorsed by the General Assembly in itsresolution 49/22 B of 20 December
1994. The Tampere Conference in 1991, as well asthe World Conference on Telecommunications Development
of the International Telecommunication Union (ITU), held at Buenos Aires in 1994 and the subsequent Kyot o
Plenipotentiary Conference, endorsed the principle of maximum use of existing satellite and terrestria |
telecommunications systems for disaster mitigation. This includes the preparation of national disaster emergency
and contingency plans, establishment of pools of expertise a nd equipment for such purposes, inclusion of emergency
telecommunications systems in national development plans and revision of national regulatory policiesto alo w
effective deployment of telecommunications in disasters and emergencies.

41. Nationd contingency plans can hep to minimizetheimpact of sudden na tural disasters, for example by the pre-
positioning of emergency supplies and communications equipment, including satellite communications systems, at
strategic locations such as government premises and hospitals in areas known to be at risk. Asthe processo f
identifying needs and the subsequent funding an d deployment of satellite communi cations systems can take months,
such activity has to be started as soon as possible.

42. For dowly developing disasters, such asdroughts or famines, adifferent telecommunications strategy is needed.
Theimpact of disasters on sustainable devel opment has been shown to be very severe. Astelecommunications are
one of the essential tools for disaster management, the national emergency or disaster management planners need
to consider how best to use the available networks and systems during the research and monitoring phase, as well
asfor contact with established international aid agencies during the relief phase.

43. Preparedness planning for all disasters and emergenciesinvolves national civil defence, emergency response
organizations and various governmen t departments. The military isincreasingly called on to contribute in thisrole.
TheInternational Committee of the Red Cross and other hedlth organiz ations also participate. Anincreasing number
of preparations are being conducted on aregiona basis. Whilethe levels of technical ability and understanding of

technology of local personnel are steadily increasing, the main problem islack of funds. This, however, can often

be overcome by international cooperation or externa funding.

44. Monitoring wegther and climate haslong been aninvaluab le tool in predicting and combating natural disasters.
Inmarsat satellite communications systems help in the gathering and dissemination of meteorological data. Th e
World Meteorological Organization (WM O), for example, has been using the Inmarsat-C data messaging service
to send observation data from ships at sea via Inmarsat Land Earth Stations in Southbury and Goonhilly inth e
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United Kingdom of Greet Britain and Northern Irdland. Thisgloba network o f observatories using Inmarsat systems
contributes to the prediction and monitoring of cyclones, hurricanes and typhoons and other variables affectin g
maritime westher.

45. Under the auspices of itsRegio nal Centre for Training and Applicationsin Agrometeorology and Operationa
Hydrology (AGRHY MET) programme, WMO hasrecently edta blished a network of land-based monitoring stations
inwestern Africa. A regiond centreislocated in Nig er. Observation postsin nine countries, each of them equipped
with an Inmarsat-A portable satellite communication system, report regularly on climate and soil conditionsin real-
time, complementing GIS and remote sensing data.  Such information enables better medium- and long-rang e
planning of agriculture and forestry activities, and helps more effective mitigation in an area covering millions of
square kilometres. UNEP is another Inmarsat user in Africa.

46. Inmarsat terminals coupled with appropriate sensors provide supervisory control and data acquisition. Such
equipment can play avita rolein providing or imp roving the monitoring and early warning functions, even from the
most remote areas. The monitoring of geothermal and volcanic variables, tectonic-plate movement and pressur e
ridges helpsto identify potential volcanic or earthquake activity.

47. TheUnited Nations hasaso r ecognized the utility of Inmarsat portable satellite communications systems. Its
United Nations Disaster Assessment and Coordination (UNDAC) teams, dispatched to a disaster site within hours,
routinely carry messaging or phone/fax satcoms when assessing disasters. Their timely reports help to mobiliz e
experts, supplies and equipment during the crucial 24-72 hours after disaster strikes.

48. Themediadso usesInmarsat systemsto report on disa sters, especially for the transmission of compressed and
dow-scan videos, till pictures and direct, high-quality audio broadcasts. The mediaplay abig part in highlighting
a country's plight, which can help to expedite externa assistance. However, it is not only the media who nee d
accurate and timely information. During the acute phase of an emergency, speedy and accurate transmission of all
relevant information isamgor requirement for effec tive work by disaster relief organizations. Listsand reports can
be compiled quickly and transmitted viamob ile satellite communi cations systems to disaster relief coordinators and
other agencies using existing software programs for the management of personnel and supplies.

49. Immediatdy following adisaster, field workers in their vehicles or trucks carrying relief supplies often become
immohilized dueto loca condi tions. Therefore, regular communications and position reporting is highly desirable.
Using Inmarsat mohile satelite communications sysems and GPS, 0 perations control is able to monitor the progress
and location of all equipped vehicles, as well as send messages to them, regardless of the state of the loca |
infrastructure, weather conditions and other impediments.

50. Theintroduction by INTELSAT of the new demand assignment multiple access (DAMA) service, especialy
for thin-route communications, will enhance connectivity in devastated areas. It will make digital satellite public
switched services available to more users, especially in rurd and remote areas. DAMA isaflexible, pay-as-you-use
service, offering improved connectivity at a low cost, while providing a complete digital solution for thin-rout e
operators.

51. INTELSAT plansto introduce thin-route DAMA in April 1996 on aglobal transponder onthe INTELSAT
605 at 24.5° east covering its Atlantic Ocean region. This meansthat all gateway stations equipped with DAMA
will be able to communicate with each other. Implementation of DAMA service in the Indian Ocean and Pecifi ¢
Ocean regions is expected shortly thereafter. DAMA will benefit al users of the system, particularly those i n
developing countries. INTELSAT expects DAMA to be of great benefit in re-establishing communications after
naturd disasters. By bringing in fl y-away transportable antennas, it will be possible to instantaneoudy re-establish
contact with the rest of the world on the DAMA network.

52. In 1959, when Volunteersin Technical Assstance (VITA) was created to provide technical information and
assigtanceto individuas and groups in developing countries, the first inquiries came from Africa. Africais till the
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principal user of the VITA Inquire Service. VITA aso suppliesinformation on natural disasters and human-made
crises such as civil strife and refugee movements. 1n 1987, VITA established its Disaster Information Center.

53. Oneof the services provided by the Center is atelephone hotline. When called on by the Government of the
United States of Americafor assistance in responding to a disaster, within one day VITA activatesitstelephon e
bank, selects and trains volunteers, and beginsto record offers and donations of medicine and other commodities.
The VITA hotline has provided information on civil strife, floods, cyclones, food shortages, earthquakes, droughts
and rains in Algeria, Angola, Benin, Burundi, Cameroon, Djibouti, Egypt, Eritrea, Ethiopia, Kenya, Liberia ,
Madagascar, M auritius, Mozambique, Niger, Nigeria, Rwanda, Senegal, Somalia, Southern Africa, Sudan, United
Republic of Tanzania, Uganda and Zaire.

54. VITA has identified that one of the major needs for development is reliable communications and that th e
principa global tedecommunications ope rators have little interest in providing service in most developing countries.
Therefore, VITA hasdeveloped its own communications programmes, which includes LEO satellites (VITASAT),
terrestrial digital radio networks (VITAPAC) and electronic mail services (VITANET).

55. TheVITA dectronic bulletin board, VITANET, isamulti-line, commercia | grade system that allowsfor on-line
database searching, accessto trai ning materias, computer conferences, on-line surveys and file transfer utilities, all
of which are enormoudy useful during a disaster and for disaster preparedness activities. VITANET softwar e
interfaceswill makeit possibletolink the VITA satellite system and packet radio networks, so that fully-automated
end-to-end communicationsare possible. In September 1994, VITA installed its own direct Internet host. To date,
the disaster ListServ has 129 subscribers who have received approximately 20,000 documents. In addition, more
than 12,000 documents were picked up through theit sgopher. The VITASAT globa e ectronic messaging network
isasatdlite-based communicatio ns system for commercial, government and non-profit users worldwide. It utilizes
LEO gtore-and-forwar d satellites in polar orbit. This system will provide large message and file transfers over 9.6
kilobits per second (kbps) links and offers two basic services: e-mail/fax transmission, and supervisory control and
data acquisition.

56. Loca people need to be made aware of the situation and local relief agencies, such as fire or ambulanc e
services, need to be derted. If help is organized by international relief agencies, this should aso be known to the
local population. There are various methods for broadcasting information to the area affected by adisaster. Itis
possible, for example, to receive information directly from a satellite or for messages to be passed via cellula r
networks. However, the equipment to receive such information is normally only available to relatively prosperous
sections of the community and as a result the coverage would be somewhat uneven.

57. Themos commonly availabler eceiving equipment is the transistor radio. It has been estimated that there are
over two billion radios in use, with nearly half of those being in the developing countries. A system that coul d
address a large proportion of these radios seems to have the best chance of achieving a high penetration .
Broadcasting directly to these receivers must be done by terrestrial means. This can most conveniently an d
economicaly be achieved by use of the FM/V HF bands of frequencies, for which most transistor radios are already
equipped. Distribution of the signal to the area concerned is most conveniently carried out by satellite. Existin g
satellite capacity is available and can be leased for this purpose.

58. Therecaving equipment for the satdl lite signal can be arelatively ssmple receive-only Earth station with a2.4
m antenna and a 64 kbps link. WMO dready uses such a system and it can easily be extended for disaste r
gpplications. Theinformation received by the station can be disseminated directly to the local population through
transistor radios or directed to the local emergency services, as appropriate. Each receiver/transmitter combination
has a coverage area of 40 kmsin diameter in flat terrain.

D. Useof data from remote sensing satellites
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59. Remote sendng has become an important sour ce of geographic information on current land cover and land use
needed for rational development and sustainable management of agricultural and forestry resources and fo r
environmental protection. It is therefore increasingly used by FAQO in its programmes and field projects bein g
conducted on the basis of the recommendations contained in Agenda21. * However, until now, remote sensing has
been largely technology-driven. Users have to compromise to fit their information requirements to the parameters
of available remote sensing data. Furthermore, the countries that have the most pressing need for remote sensing
do not have the resources to build the necessary capacities for its efficient use.

60. Theincreasing volumes of image data that are generated or the number of image products that are sold should
not be used asameasure to gauge the success of satellite remote sensing. The ultimate criterion of its success will
be the extent to which remote sensing will have contributed to the quality of life on Earth. Greater internationa |
effort should made to apply new remote sensing and GI S capacities where they are needed most: for monitorin g
environmental degradation and for implementing programmes for the sustainable management of natural resources
in order to safeguard them for future generations. Particular attention should be given to the needs of developing
countries and to strengthening their national remote sensing and GI S capacities.

61. The Regional Remote Sensing Project (RRSP) of FAO is acomponent of the Early Warning System for the
Southern Africa Development Community (SADC) region. Output from this project is fed into the combine d
physical and socio-economic data used by the Regiona Early Warning Unit (REWU) and the Household Foo d
Security Project. The main objective of the present phase of the project is to strengthen nationa and regiona |
capahilitiesin the area of remote sensing for early warning and food security by the establishment of an operationa
information system. As such, RRSP is developing national capacities for the analysis and interpretation of coarse-
resolution satellite imagery and for the subsequent generation of information products.

62. At present, satellite data processed by the pro ject and the resulting information products are sent to the contact
points and anumber of users in the SADC region using mail courier services. The current phase of the project will
see specific attention being given to the transfer of the processing technology to the principal contact pointsin the
countries. To support this, e-mail links are being established between RRSP, REWU and meteorological services
inthe SADC countries. Finally, the project will establish alow-cost integrated satellite data acquisition system for
NOAA and METEOSAT datain Harare.

63. Geologists, engineers, industridists and planners are now more frequently using remote sensing in th e
evaluation of hazard situations. In hazard prevention studies, the interpretation of satellite data together with the
analysis of geological records make it possible to reconstruct a historical overview of the occurrence of damaging
events. This information can be used statistically to make a prognosis of potential risk in the occurrence of a
catastrophe or for the production of thematic maps that show the spatial context in which hazards occur.

64. Remote sensing is not only used in preventive studies, but also in the monitoring of dynamic geologica |
processes such asterrain deformation, neotectonic activitie s and flooding. Recently, a new technique using synthetic
aperture radar (SAR) satellite data, called radar interferometry, has been introduced in the analysis of vertica |
displacement associated with fault movements.

65. On17 July 1991, ESA launched thefirst Europe an Remote Sensing satellite (ERS-1), apolar orbiting satellite
that condtituted amgor development in remote sensing applications by providing new tools for assisting in natural
disasters monitoring and relief. ERS-2 was launched on 21 April 1995 in order to ensure continuity of dat a
acquistion. However, snce ERS-1is4ill fully operationd, thetwo satellites are operated by ESA in atandem mode
that provides a unique opportunity for severa applications.

66. Thetwo ERS satellites provide awealth of radar information for many applications. They are both equipped

with saverd microwave sensorsaswell asan optica radiometer. Them ain radar equipment is the Active Microwave
Instrument (AMI), which can be operated in an imaging mode as a side-looking SAR, thereby providing high -
resolution image data in C-band (5.3 GHz) at regiona scales. Because microwave radiation suffers very littl e
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attenuation in passing through clouds and rainfall (except very heavy thunderstorms), the ERS-1 and ERS-2 SARs
provide images of the tropica areas that heretofore could not be thoroughly mapped with LANDSAT and SPOT
because of the constant presence of cloudsin the region. Furthermore, the complementarity between optical an d
radar images of the same areahas dready provento b e an excellent and powerful tool for advanced applications and
an asset in natural disaster monitoring and relief.

67. On agloba scae, the ERS-1 AMI SAR is operated as a wave scatterometer over water to generate SA R
"imagettes" of 6 km x 5 km along the SAR swath at 200 km intervals. Through the analysis of the imagett e
spectrum, operationa worldwide information on the wave systems, namely wave height and wave direction, i s
derived. Such products are disseminated within three hours from data sensing to nominated centres through th e
global meteorological network for subsequent assimilation into numerical analysis and forecast models.

68. TheERS-1 AMI can dso be operated as awind scatterometer to provide wind vectors at the ocean surface on
a25km grid. Sea surface backscattering signals of radar pulses emitted at three different side-looking angles are
measured on board and then elaborated on the ground through a C-band model to generate surface vectors with the
same accuracy for conventional ground measurements. Like the ERS SAR wave data, AMI wind vectors are a'so
disseminated operationally through the global telecommunication system. Data from the ERS wind scatterometer
are of particular help in the tropical region, in the southern hemisphere and in the northern Pacific Ocean because
of the very limited amount of available statistical data on these aress.

69. ERS-1 radar dtimeter data provide worldwide surface information. Several measurements are derived at a
global scale from backscattered signals of downward emitted radar pulses, including the height of sea and ic e
surfaces, the height of sea waves and the wind speed at the sea surface. Additional geodetic and climatologica |
information is generated from the former, which leads to the availability of some important climatic chang e
indicators, such asanomalies in ocean topography (e.g. € Nifio and laNifia) or in ice melting (e.g. Antarctic caps).
The precise range and range rate equipment (PRARE), operational on ERS-2, allows precise orbit calculationsto
be made and accurate corrections to radar altimeter measurements to be implemented.

70. Inaddition, ERS satellites carry an along-track scanning radiometer (ATSR), adual instrument constituted by
an optical and a passive microwave radiometer. The optical radiometer on ERS-1 worksin four infrared spectral
bands, at 1.6, 3.7, 11 and 12 micrometers; three visible channels have been added to the ERS-2 version. Ver y
accurate sea surface temperature measurements are provided globally on a50 km grid, with anintrinsic original 1
km spatid and 0.1 K radiometric resolution. A dua vie wing, ablique at 50 degrees ahead and vertical, together with
internal black-body calibration leads to very accurate atmospheric corrections.  The visible channels added to the
ERS-2 radiometer allow the derivation of vegetation indices. The ATSR Microwave Sounder isadua frequency
passive radiometer, whose data are used primarily to correct radar altimeter measurements and to determine th e
atmospheric vapour content.

71. Highresolution satdliteimagery (HRSI) is an important tool for increasing the efficiency during the planning
and implementation phases of refugee work relief operations. Until recently, the highest resolution satellite images
commercially available have been 10 m resolution SPOT images. Currently, images with 2 m resolution obtained
from Russian military satellites are commercially available. Thisinformation can be used to obtain estimateso f
refugee-camp population, area and growth rates. The interpretation of such high-resolution images should b e
strongly linked to the United Nationsin order to utilize already established communication lines with relief agencies.

72. In the near future, sensors with ground resolution down to 1 m will be commercially available. The dat a
distribution systems of these satellites will be vastly improved in comparison to the present ones. However, a n
unfortunate trend might be seen in the data distribution plans of some commercial companies that intend to offer
excdusverightsto the cusomerson afirg-come, f irst-served basis, denying access to the images for late customers.
It is therefore important for the United Nationsto play an active role in forming policiesto distribute HRS!.
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73. Datafrom sadlite-based radar syssems can dso be used in many ways for natural hazard reduction. The most
conventiond use of radar datais the recognition of fl ooded areas by the dark signature of till water in aradar image
associated with the al-westher cgpability of the instrument. The 1 m accuracy of the models created by ERS-1 data
isunmatched by other space-based techniques. The dense spatial samplings (100 pixels/sq km) provided by radar
interferometry in the detection of displacements associated with its accuracy (in the range of 3-10 mm) make it an
important tool for assessing most natural hazards. Thistool could be used as a cheap warning signa in the case of
volcanoes, as was demonstrated in the case of the recent activity at Mount Etna. The ERS-1 satellite can as o
provide the data required for globa monitoring of dl potentialy haz ardous volcanoes. Radar interferometry can aso
contribute to the understanding of earthquakes, especialy in poorly equipped areas because it does not requir e
ground instrumentation.

74. Some current limitations of these techniques are linked to the physics of the atmosphere, the contribution of
which can only be separated by the analysis of multiple image pairs and the change of the surface state inlon g
periods of time that spoils the interference patterns. A high throughput system such as ERS-1 proved capable of
delivering the many images required. Other limitations come from the features of current space-borne rada r
ingruments, which were not designed for thispurpose. The experiencegained could be of help when designing better
systems in the future. However, the built-in design margins of ERS-1 permit its operational use in the field o f
interferometry, for which it was not initially designed.
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E. A global monitoring and warning satellite system

75. TheJgpanese Space Agency, NASDA,, isemphasizing the development of dataa nalysis technology for avariety
of applications including natural disaster reduction. For the development of technology for data application in the
field of natural disaster reduction, NASDA is considering cooperative research projects, such as the Globa Earth
Observation System (GEQS), the Advanced Earth Observing Satellite (ADEOS), the Advanced Land Observing
Satellite (ALOS), and the Tropica Rainfall Measuring Mission (TRMM), with the international user community
for the verification of agorithms to be applied to actual case-studies. NASDA is also planning to reflect use r
requirements in the field of natural disaster reduction to future programmes.

76. The purposeof theWorld Environment and Disaster Observation System (WEDOS) and the Global Disaster
Observation System (GDOYS) of the Society of Japanese Aerospace Companies, Inc. is to provide continuou s
operational monitoring of the Earth's environment in order to detect and mitigate natural disasters and human -
induced accidents. A total of 26 remote sensing satellites will be launched into low dtitude, sun synchronous and
circular orbits together with 12 (6 in-orbit spares) data relay satellites in geostationary orbit. The monitoring o f
short-term changes isindispensable to the prevention of dis asters and that type of monitoring could be accomplished
by using exigting technologies. Both systems therefore concentrate on observing environmental changes that occur
over short periods (e.g. ail pollution and red tides) and the simultaneous observation of phenomena occurrin g
globally over the surface of Earth (e.g. wind speed and direction of sea surface).

77. Consequently, any location in the world could be observed by WEDOS &t leest once aday with 20 m resolution;
therefore irregularities and environmental changes can be detected immediately. M ore precise observations of the
damaged areas, with 2 m resolution, will aso be possible severa times aday. GDOS is a modified verson o f
WEDOS, which facilitates the location of disasters and is capable of repeatedly observing a disaster site.

78. The payloads of the satellite segment of both systems would be designed to monitor the land and ocea n
environment, the geosphere, hydrosphere and meteorological conditions, with the aid of visible, near infrared ,
microwave, short-wave and thermal radiometers, synthetic aperture radar, radar altimeter and scattering lidar. The
ground segment would comprise amisson manageme nt centre, satellite control centres, a master ground station and
local user gtations. Observation data would be received by the master ground station viadata relay satellites and
would then be recorded and processed. The processed data would be distributed to each local user stationinth e
world. To implement any of these two systems it is mandatory to develop an international consensus on th e
importance of the subject of disasters and to gain support from the general public, scientific community
governmental and United Nations entities that are in charge of the natural environment and disaster prevention.

Notes
'Report of the United Nations Conference on Environment and Development, Rio de Janeiro,

3-14 June 1992 (United Nations publication, Sales No. E.93.1.8 and corrigenda), vol. I:  Resolutions Adopted by
the Conference, resolution 1, annex 1.
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PROGRAMME OF THE WORKSHOP
Time Subject Speaker

Chairman: Prof. C. J. Chetsanga

Monday, 22 M ay

0900-0945

1000-1030

1030-1100

1100-1115

1115-1200

1200-1330

1330-1415

1415-1500

1500-1515

1515-1600

1600-1645

(Zimbabwe)
Opening ceremony
Keynote address
Effects of disasters on modern societies
Keynote address

Role of space technology in disaster assistance
Break
Southern Africac Challengesfor Long-Term Disaster
Reduction: elements of telemedicine
Lunch

Chairman: Dr.M. Fea (ESA)
FAO activities related to environmental disasters
Space techniques to confront geological hazards

Break

GIS and remote sensing in Zimbabwe

Space techniques to combat drought and desertification: an

overview

Tuesday, 23 M ay

0900-0945
0945-1030

1030-1045

1045-1130

1130-1215

Use of ERS-1 datafor disaster mitigation
Application of radar interferometry
Using ERS-1 satellite data

Break

Remote sensing component of the early warning system for

SADCC countries

The use of remote sensing technology in combating forest

fires.

UN, ESA, Zimbabwe
J. C. Scott, IDNDR

M. Fea, ESA

A. Holloway, International
Federation of Red Cross
and Red Crescent Societies

G. Farmer, FAO

R. Missotten, UNESCO

D. T. Semwayo, ERSI

H. Beukema, UNEP

M. Fea, ESA
D. Massonnet, CNES
France

G. Farmer, Dept. of Meteo
Services

Zimbabwe

W. Rugumanu, University

of Dar-es-Saalam
Tanzania
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Time Subject Speaker
1215-1345 Lunch
Chairman: Dr.W. Botha (South Africa)

1345-1430 Remote sensing satellites for disaster reduction L. Wdter, NASA
USA

1430-1515 Globa star for disaster communicationsin Africa W. Thatcher
GLOBALSTAR

1515-1530 Break

1530-1615 The use of Inmarsat in disaster-relief operations E. Staffa, Inmarsat

1615-1700 Inmarsat-B and -M termina demonstrations Inmarsat/AVITRONICS

Chairman: MissL. Muvati (Zimbabwe)

Wednesday, 24 M ay

0900-0945

0945-1030

1030-1045

1045-1130

1130-1215

1215-1345

1345-1430

1430-1515

1515-1530

An overview of remote sensing in South Africawith
emphasis on agricultural applications

Earth observation satellite programmes in Japan for natural
disaster reduction

Break

WEDOS: A world environment and disaster observation
system

GDOS: A global disaster observation satellite system
Using high-resolution satellite images to monitor "refugee
movement"

Lunch

Chairman: Mrs. A. Howman (South Africa)

Desertification control in Ghana

Space techniques to combat hydrological hazards

Break

N. C Badenhorst

T. S Newby
Agricultural Research
Council, South Africa

T. Igarashi, NASDA
Japan

T. Kuroda, SIAC/NEC
Corp., Japan

E. Bjorgo, Nansen Env. & R.
Sen. Centre
Norway

G.T. Agyepong
University of Ghana

Ghana

L. Wdlter, NASA
USA
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Time Subject

Speaker

1530-1615 VITA Disaster Information Centre
1615-1700 Discussions

1830-2000 Reception
Chairman: Prof. S. Ogedengbe (Nigeria)
Thursday, 25 May

0900-0945 Assessment and initial communications strategy for post-
disaster coordination using satellites

0945-1030 Resilience of satellite communications systems in adisaster
situation

1030-1045 Break

1045-1130 Practical uses of satellite terminalsfor disaster relief
operations and the establishment of such facilities at the
nationd level

1130-1215 Necessary capabilities for addressing disaster mitigation and
reduction

1215-1345 Lunch

1345-1700 Working group (discussions)

1830-2000 Japan evening

Friday, 26 M ay

0900-1200 Technical visitations
Environment and remote sensing ingtitute - ERS| and
SADC/FAO Early Warning Unit

1400-1700 Discussion and adoption of the recommendations

1700-1730 Closure

J. Sedlak, VITA (USA)

Government of Zimbabwe

C. Hughes, ESA/ESTEC

John Akumu, INTELSAT

J. C. Scott, UN/DHA

A. A. Abiodun, UN/OOSA

Zimbabwe

United Nations/ESA
Zimbabwe
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Annex ||

WORKING PAPER ON DATA SUPPLY
(GROUPA)

Objectives
(& Acquistion of theright data (type, format, supporting medium) and their delivery in atimely fashion.

(b) Establishment of multidisciplinary database(s), including purchasing, operating, maintaining and
upgrading of the appropriate facilities needed for the scope.

I ssues
Funding (cost)
Adeqguate and sustainable funding for facilities and training.
(a) Earth observation data
With respect to meteorological satellites, data gathering is routinely performed as anormal operation, but
oneissueisthe planned encryption of METEOSAT databy EUMETSAT, with the consequent cost of the

encryption software key.

With respect to high resolution satellite data, the cost is considered too high for the systematic acquisition
to support prevention; data must be paid for even for coverage related to anatural disaster.

Funding for data archiving should a so be identified.
(b) Communications
Operationa and maintenance costs associated with data acquisition.
Operational and maintenance costs required to ensure the timely delivery of datato users.
SAT regulations.
Technology
Earth observation

Availability of suitable hardware and software packages (including licences) for acquisition, archiving, pre-
and basic processing, distribution display and stable power supply. These must include upgrading as required.

Communications
Choice of the system(s) to be used.
Quick ddlivery of data can become a problem in case of emergency.

Expertise
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Earth observation and communications
Adeqguate specialized training.
Technica expertisein data handling and in maintenance.
Retention of qualified and experienced manpower.
Public communication
Earth observation and communications

Political commitment for supporting and funding data supply activities is needed because such activities are
usually proportional to the interest in the information that is generated from the data themselves.

M echanisms needed for achieving objectives and tackling issues

A prerequisite is athorough analysis of needs and goals against the actual situation at the national level.
Regional and/or international cooperation should be sought, in particular in domains such as cost sharing,
training, thematic workshops and seminars, and technical awareness.

A. Funding

(@) Earth observation and communications
National commitments to be reflected in the relevant budget lines
Other funding sources to be explored
Private institutions in the national context should be approached.

B. Technology

(8 Earthobservation
Countries must express data supply requirementsin order to ensure data availability.

(b) Communications
Countries should address the amendments to data regulationsin order to alow data
availability as needed.

C. Expertise
(@) Earth observation and communications
Ensure thematic on-the-job training
Ensure adequate training for trainers.
Recommendations
General
In view of the importance and utility of Earth observation datain general, political commitment is needed to
ensure adequate and sustainable support to data supply activities; priority should be given to ensure the timely

distribution of data with special dispensation from the ministry of postal, telephone and telegraph (PTT) during
critical periods
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Specific
Full ground station coverage of the African continent should be ensured for high resolution satellite data.
Data should be made available free of charge to relevant disaster management institutions on the
occurrence of sudden short-term natural disasters, such asfloods, earthquakes, volcanic eruptions, land/mud-

dlides, weather storms and oil spills.

Meteorological satellite data encryption should be waived for use by relevant public ingtitutions.
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WORKING PAPER ON INFORMATION GENERATION
(GROUP B)
The assumption is made that data are available and supplied. We undertake:
Processing Dissemination of raw and value-added data
Anaysis
Dataintegration
Interpreting Development of techniques and methodologies
Identify user needs
I ssues
Funding
Identify role of players

Identify areas requiring funding, including:

Equipment Research and development
Software Maintenance

Personne Information dissemination
Facilities Field verification

Data supply Training

Products Consultants

Communications links

Cooperative studies
Sponsorship - applications
Ensure government budgeting
Project proposals

Undertake marketing campaigns
Introduce cost recovery methods.

Technology

Identify and acquire appropriate equipment

Develop data transfer protocols

Ensure compatibility of systems

Ensurereliable, timely, resilient, affordable, efficient telecommunications links
Advise on database structures

Maintenance and support to ensure sustainability

Optimum utilization of hardware and software

Development and identification of appropriate/desired techniques and methodologies
Ensure application of techniques.

Expertise
I dentify tasks

Find appropriate personnel
Provide bursaries for technical education and continued training
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Deveop in-house technical training programs and identify external training facilities
Improve conditions of service

Ensure career paths

Maintain critical mass. avoid one-person shows, ensure back-up support

Keep abreast of technological developments

Establish regional training centres

Produce user manuals.

Public communications

Aim to produce user-friendly products for professional and general public
Promote proactive awareness programs (and credibility of disaster managers)
Professional
Public
Key decison makers
Ensure targeted communications of information
Produce pamphlets etc.
Take into account culture and language
Identify communications protocols
Identify and utilize all communications links, including: PTTs, TV, radio, newspapers, leaflets, eectronic
mail and Internet
Disseminate user-friendly information
Develop anational education curriculum.

Recommendationsfor a practical programme

Establish steering committee

Perform needs analysis

Carry out inventory of existing status. what's happening, funding, personnel, systems and data availability,
and data dissemination

Identify what procedures are required

Develop plan of action, proposal, budget

Obtain implementation and budget approva

Establish facilities

Develop capability and become operational

Ensure sustained operations

Carry out progress evaluation.
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Annex |V

WORKING PAPER ON DECISION PROCESS
(GROUP C)

Objective

To highlight the guiding principles with regard to the decision-making processes required for the optima |
application of remote sensing and communi cations technology in disaster management.

I ssues
To establish ahigh level coordinating body for disaster management.

To establish an interdisciplinary focal point for each department both internationaly, nationally, regionally,
subregionally and locally.

To prepare an effective national disaster management plan to identify disaster types (i.e. drought, floods ,
cyclones, locusts and refugees) and assign appropriate responsibilities to organizations such as governmen t
departments, ministries, non-governmental org anizations, communities and individuals. The ultimate responsibility
lies within the government. A disaster management plan should comprise preparedness, mitigation, relief an d
recovery, and the funding thereof.

A disaster management plan should address. capacity building, civic education, training, communication s
elements and the role of women.

Recommendations
Countries should modify national legidation to alow proper functions of disaster mitigation, including areas
such astelecommunications policy, movement of technology, free flow of information within the country and across

its borders, as appropriate.

Governments should promote bilateral and multilateral agreements concerning, for example, data equipment
and telecommunications.

Nationa governments should be encouraged to take disaster mitigation problems seriously and include th e
needs of disaster management in their nationa budget.

Specific decisions should be taken at appropriate levels commensurate with the task and expertise required.

Experience with disaster management gained by certain countries should be uti lized, for example Maawi, South
Africaand Zimbabwe, because each has an established disaster management plan.

Space-based technologies, such as remote sensing and satellite communications, should be used to the extent
possibleto focus risk assessment, identification of vulnerable aress, sugg est preventive measures and monitor events.

Countries should maintain and strengthen cooperation with established agencies, for example, ESA, NASA
and NASDA, and coordinating bodies, such as the United Nations, Office for Outer Space Affairs, and th e
telecommunications companies where applicable.

Regarding funding, it is understood that regional, national and local governments must rationalize a strategy
for funding disaster management planning. Such a strategy must include a significant commitment on the part of
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these governmentsto support essential initiatives. Itisa so understood that the costs of infrastructure building, both
in technologica and human terms, is expensive, and donor governments and international funding agencieswill be
looked to for support in terms of technical assstan ce, education and training and, when necessary, financing. In this
respect the workshop endorses the report of the International Decade for Natural Disaster Reduction's  Yokohama
Srategy and Plan of Action for A Safer World, Guidelines for Natural Disaster Prevention, Preparedness, and
Mitigation, especially item 13, and all its sections.
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Annex V

WORKING PAPER ON IMPLEMENTATION/EXECUTION
(GROUP D)

Key activities aredirected towards:

GOAL: to achieve sustainable development and socio-economic recovery following a disaster.

Prevention R e I i e f
Preparedness Rehahilitation/reconstruction
Objectives

Communicate the plans across effective parties, monitoring the plans; execution of the plans; and evaluation of the
plans and feedback.

| ssues

Identification of the stakeholdersin the disaster.
Identification of appropriate means of communication.
stakehol ders acceptable packaging of information on plans.
Resources inventory and assessment.
Training programmes for stakeholders (e.g. on fire, floods).
Performance criteria.
Formulating remedid process.
Capability to evauate the plans

M echanisms

Egtablishment of an implementing authority and cle ar chain of command, to ensure ownership and responsibility for
the execution of a disaster management plan.

Development and installation of appropriate communication network.
Establishment and implementation of participatory communication mechanism.

Setting up adminigtrative mechanism for establishment and maintenan ce of physical and financial resource databases
and decision - information databases.

Devdopment and implementation of suitable train ing programmes (including technical training, manageria training
and project planning training).

Development and implementation of participatory process for setting performance criteria.
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Establishment and operationalization of the monitoring team.

Development and implementation of participatory evaluation mechanism including feedback.
Recommendations

Encouragement of formation of indigenous non-governmental organizations focusing on disaster management.

Establish national institutions for disaster management (e.g. Prime Minister's office).

Development of aprogramme to ensure routine accessibility to disaster decision - support information (e.g. remote
sensing data, westher data and demographic data).

Devdopment of guiddinesfor theingdlation of communication networks to ensure compatibility within the SADC
subregion.

To task a United Nations agency to research and develop manuals and guidelines for disaster management (e.g .
participatory communication mechanism for disaster management; administrative mechanism; resource databases
and decision information database).

FAO/SADC Food project should be reformulated to include disaster management in generd.



