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The present document contains a draft report on new and emerging space-related technologies for inter-agency cooperation. The draft was prepared on the basis of inputs received by the Office for Outer Space Affairs from entities of the United Nations system by 14 January 2005. The information included in this report was taken from the submissions to the Secretary-General’s report on coordination, which did not contain information on major, new initiatives and/or activities that involved coordination and cooperation by two or more United Nations entities (see A/AC.105/791, para. 28).

At its twenty-fourth session, in 2004, the Meeting agreed that a report entitled “New and emerging space-related technologies for inter-agency cooperation” should be prepared for submission to the Scientific and Technical Subcommittee at its forty-second session, in 2005. As the report of the Secretary-General on coordination, this report should not exceed 8,500 words (16 pages) in length. 


At its twenty-fifth session, the Meeting should review the draft report and finalize its title, structure and text.

DRAFT REPORT

NEW AND EMERGING [APPLICATIONS OF] SPACE-RELATED TECHNOLOGIES FOR INTER-AGENCY COOPERATION

Summary

The present report contains information provided by entities of the United Nations system on their use of various applications of space technologies that can be further developed through an inter-agency effort. The report focuses on initiatives that apply remote sensing, satellite communications, global navigation satellite systems, satellite meteorology and space science and capacity-building.
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I.
Introduction

1. At its fortieth session, in 2003, the Scientific and Technical Subcommittee of the Committee on the Peaceful Uses of Outer Space endorsed the proposal to strengthen inter-agency cooperation in the use of outer space within the United Nations system, as recommended by the Inter-Agency Meeting on Outer Space Activities, at its twenty-third session. The Subcommittee invited United Nations entities to submit annual reports on specific themes.

2. The present report is submitted by the Inter-Agency Meeting in response to that invitation of the Scientific and Technical Subcommittee. The theme of the report was selected by the Inter-Agency Meeting at its twenty-forth session, held in Geneva, from 21 to 23 January 2004. The report contains inputs from the following United Nations entities: the Office for Outer Space Affairs, the Department of Peace-keeping Operations (DPKO), the Economic and Social Commission for Asia and the Pacific (ESCAP), the United Nations Environment Programme (UNEP), the Food and Agriculture Organization of the United Nations (FAO), the United Nations Educational, Scientific and Cultural Organization (UNESCO), the International Civil Aviation Organization (ICAO), the World Health Organization (WHO) and the World Meteorological Organization (WMO). The report was reviewed and finalized by the Inter-Agency Meeting at its twenty-fifth session, held in Vienna from 31 January to 2 February 2005.

3. The applications identified for inclusion in the report are those that have a potential for developing various forms of inter-agency cooperation. In most cases, the outlined applications are used by individual United Nations entities, while the projects, in which the technologies are used, can be considered for further development through inter-agency cooperation.

II.
New and emerging space-related technologies for inter-agency cooperation

A. Use of remote sensing by entities of the United Nations system

4. Satellite and aerial imagery is broadly used by DPKO for the development of large-scale maps to support the movements, operations and planning of peacekeeping troops, and to improve staff security and emergency preparedness in the field. Satellite imagery is also used for preparing boundary demarcation maps.

5. Remote sensing satellite imagery for natural and technological disaster response activities is provided by space agencies to the United Nations agencies in the field through the Charter on Cooperation to Achieve the Coordinated Use of Space Facilities in the Event of Natural or Technological Disasters (the International Charter on “Space and Major Disasters”). Since 2003, the Office for Outer Space Affairs acts as a cooperating body of the International Charter on “Space and Major Disasters”.

6. Remote sensing and GIS are used by UNEP’s Division of Early Warning and Assessment (DEWA) and the Regional Office for West Asia in the Arab Region Millennium Ecosystem Sub – Global Assessment. The assessment is carried out in the Assir National Park in Saudi Arabia, the Sinai Peninsula in Egypt and the Tafilalt Oasis in Morocco, and is expected to be completed in 2006.

7. UNEP maintains linkages with providers and users of remote sensing and information technology applications in all regions and many countries to support an assessment framework for reviewing the state of the global environment and environmental issues of international significance. (see A/AC.105/822, paras. 22 and 23).

8. In its various activities, among other projects, FAO uses lower to medium resolution satellite systems, such as Terra-Modis (United States), Spot Vegetation (European Union), Meteosat (European Union) and NOAA AVHHR (United States). FAO also uses higher resolution satellite systems, such as LANDSAT – TM (United States), SPOT (France), IKONOS (United States) and QUICKBIRD (United States).

9. With the use of those systems, FAO provides through its Advanced Real-Time Environmental Monitoring Information System (ARTEMIS) a number of products for identifying potential locust breeding areas and for monitoring crop and rainfall. Other FAO systems include Desert Locust Information System, the Global Information and Early Warning System (GIEWS), the Global Land Cover Network (GLCN)/Africover/Asiacover and the Global Terrestrial Observing System (GTOS)/Terrestrial Ecosystem Monitoring Sites (TEMS).

10. Real-time satellite images support the crop monitoring activities of GIEWS through FAO’s Africa Real Time Environmental Monitoring Information System (ARTEMIS). ARTEMIS receives, processes and stores medium and low-resolution imagery. These products are provided through the Internet in near real time by METART (http://metart.fao.org). GIEWS has provided regular bulletins on food crop production and markets at global level and situation reports on a regional and country-by-country basis, since 1975.

11. Satellite images and in-situ instruments are used by the Intergovernmental Oceanographic Commission’s (IOC) Regional Ocean Observing and Forecasting System for Africa (ROOFS - Africa) project, which aims at improving forecasts in environmental changes and disaster management in Africa.

12. UNESCO uses remote sensing in its World Heritage and Natural Sites programme. The programme is an open initiative with space agencies on the use of space technology for monitoring the sites. The monitoring of gorilla habitats in the Democratic Republic of Congo is carried out in cooperation with the European Space Agency, while workshops for site managers are organized in Latin America in cooperation with the National Commission for Space Activities of Argentina (CONAE).

13. The WHO Regional Office for the Eastern Mediterranean (EMRO) uses satellite images and GIS in a project to understand natural hazards in the context of populations exposed to risk. During its next step, the project will assess the vulnerability of the countries in the EMRO region by overlaying the extension of various natural hazards on top of the population distribution taking into consideration time variations. The project will help countries develop natural disaster reduction programmes. EMRO also uses GIS in response situations to better understand health trends and concerns in areas affected by conflicts.

14. The WHO Regional Office for the Americas (AMRO) uses large-scale remote sensing images as a complementary source of data to depict the limits of localities in the project on "Sustainable Alternatives to DDT pesticides for Malaria Control in Mexico and Central America". In the context of measuring physical accessibility to health care using remote sensing images and GIS, WHO has established a collaborative activity that regroups different institutions involved in developing methods and improving the data necessary for their application.

15. Space technology can make substantial contributions in preparedness, prevention and relief phases of drought and flood management. Geospatial techniques are powerful tools for forest fire risk and degradation assessment.

B. Use of satellite communications

16. DPKO uses space-based communications between its headquarters, logistics base in Brindisi, Italy, and its sixteen present peacekeeping missions. DPKO communications teams manage large allocations of satellite bandwidth for effective communications among missions. 
C. Use of Global Navigation Satellite Systems

17. DPKO uses Global Positioning System (GPS) in its peacekeeping missions, for their military and civilian components. DPKO is also evaluating options and plans to test and install GPS differential base stations, on a pilot basis, in some of its missions.

18. In 2004, the WHO Regional Office for the Americas (AMRO) developed technical guidelines and operational procedures for GPS surveillance of households located in malaria high risk areas. GPS would be used as an alternative to DDT pesticides for malaria control in Mexico and seven other countries in Central America. GPS was also used to collect information on households in order to upgrade local information systems and have the possibility to analyze the geographic distribution of cases within the SIGEPI platform, a project that uses geographic information systems in epidemiology and public health.

19. AMRO and the Brazilian Ministry of Health plan to use GIS and GPS devices to reduce the morbidity and mortality related to road accidents in Brazil. GPS devices will be used to locate the accident occurrence during police inspections in order to identify high-risk zones or “hot spots” for vehicle accidents in urban areas.

20. ICAO applies space-based navigation systems in its Global Communication Navigation/Air Traffic Management (CNS/ATM) that supports the required air navigation performance and contribute to increased aviation safety. In cooperation with the International Satellite System for Search and Rescue (COSPAS‑SARSAT), ICAO is working on matters relating to aircraft carriage of GPS-based emergency locator transmitters (ELTs).

D. Use of meteorology

21. The UNEP Division of Early Warning and Assessment (DEWA) and the Global Resource Information Database (GRID) – Europe is assisting the German Development Cooperation agency (GTZ) to conduct an impact assessment study on climate change impacts on water supply derived from the Coropuna Glacier in the Coropuna region of Peru.

22. Remote sensing is effective in providing information on large areas. WMO broadly uses data obtained from such satellites as Meteosat-8 and Terra for agrometeorological applications because ground observations do not provide end–users with required spatial and temporal resolution. 

23. Remote sensing data can provide information on crop environment, crop distribution, leaf area index and crop phenology. The majority of agrometeorological calculations, reviews and forecasts are prepared for specific crops. Present-day operational satellite imagery from visible and near infra-red channels offers good resolution and frequency and marginal accuracy to detect crop type. Agrometeorological parameters such as albedo, land surface temperature, soil moisture, evapotranspiration and absorbed photosynthetically active radiation can be retrieved by integrated use of optical and thermal infrared sensors and microwave sensor data onboard various meteorological and earth resources satellites. Remote sensing information can be coupled to crop simulation models in a number of ways and in future this linkage will be broadened due to improvements in sensor capabilities as well as retrieval of additional crop parameters such as chlorophyll, leaf nitrogen and canopy water status.

24. WMO uses satellite observations in its Atmospheric Research and Environment Programme observing systems, research and development activities, and forecast demonstration projects. In particular, in the World Weather Research Programme (WWRP), the THORPEX, the Global Atmospheric Research Programme, conducts experiments on targeted satellite and in-situ observations, create and evaluate systems for the assimilating targeted observations from satellites and in-situ measurements. The success of THORPEX will help ensure optimal utilization of satellite data to improve the accuracy of high-impact weather forecasts for time scales from one day to two weeks and likely into seasonal to inter-annual scales. Information assimilated from THORPEX will help guide the future development of satellite systems. In addition, the Sand and Dust Storm (SDS) Project of WWRP and the Global Atmosphere Watch (GAW) will develop forecast models assimilating soil dust aerosols for improved prediction. In the GAW global chemical composition monitoring programme and the associated Integrated Global Atmospheric Chemistry Observations (IGACO) system that links forecast modelling with atmospheric chemistry observations, satellite data are a key component. Satellite needs and requirements in the IGACO report is the basis of the WMO Statement of Guidance on Atmospheric Chemistry used in designing future satellite systems for atmospheric composition.

25. WMO’s World Weather Watch (WWW) Programme will focus, among other things, on the improvement of the structure and operation of the Global Observing System (GOS), which comprises surface-based and space-based sub-systems. The programme will also focus on better meeting the requirements of other programmes and organizations, including its input to GEOSS and wider use of GOS surface and satellite observational capabilities in disaster prevention and early warning. WWW will continue systematic evaluation of the GOS performance based on WWW monitoring results, assistance and promotion of individual and collective efforts of WMO members to rehabilitate and strengthen observational programmes, especially in developing countries. WMO will further coordinate the accomplishment of the newly developed “Implementation plan for evolution of surface- and space-based subsystems of GOS” in WMO member countries. Through expert meetings and workshops, the programme will support studies and activities related to the development of future GOS as an advanced, cost-effective and operationally reliable composite observing system.

E. Space science and capacity-building

26. In 2004, the United Nations Programme on Space Applications conducted the United Nations/United States of America Training Course on the International Satellite System For Search and Rescue (COSPAS-SARSAT) in Miami, the United States, for the benefit of the countries in the Caribbean and Latin America. The COSPAS-SARSAT system has provided alerts that assisted in the rescue of over 17,000 persons in distress in about 5,000 search and rescue events. The Programme has organized a series of the training courses in the past few years in helping COSPAS-SARSAT to improve interaction among the participating countries. The goal of the training activities is to contribute to the seamless operation of the system. It also aims at making the equipment more affordable to the developing countries. In addition to the basic system concept and applications, the training introduced new features of the system such as: combat terrorist and pirate attacks through the Ship Security Alert system, personal location beacons and GNSS signal incorporation.

27. In 2004, the United Nations Programme on Space Applications held a workshop on remote sensing in the service of sustainable development in mountain areas in Kathmandu, Nepal. It was the first in a new series of activities dedicated to sustainable development in mountain areas. The objective of the workshops is to discuss the potential uses of remote sensing and other space-related technologies for mountain areas. Four working groups were established at the workshop in Nepal and eight potential projects proposals were submitted to co-sponsors of the series of workshops for further consideration and financial support. The four working groups are: (1) sustainable development focusing on land use, land cover and food security assessment in Hindukush Himalaya region; (2) environment and natural resources focusing on South Asian land cover mapping and dynamics in mountains areas, glacier monitoring for water resources and climate change detection; (3) disaster management focusing on remote sensing applications for regional disaster information network; and (4) education, training and capacity-building focusing on remote sensing in education, and ESA Eduspace Program’s “Himalayas from Space” module.

28. ESCAP actively promotes various capacity-building initiatives. Jointly with the Japan Aerospace Exploration Agency (JAXA), ESCAP organized a side event on disaster prevention and regional cooperative mechanisms in space technology applications for disaster management during the World Conference on Disaster Reduction, held in Kobe, Japan, from 18 to 22 January 2005. In 2005, ESCAP will organize, in the Islamic Republic of Iran, meetings of the Regional Working Group on Remote Sensing, GIS and Satellite-based positioning and the Regional Working Group on Meteorological Satellite Applications and Natural Hazards Monitoring. In cooperation with space agencies and national disaster management authorities, ESCAP continues to implement a project, financed by the Government of the Republic of Korea, on enhancing national capacity in policy making on natural disaster management using information, communication and space technology to promote and develop policy framework on space information products and services. In conjunction with the International Telemedicine Conference, to be held in Bangalore, India, in March 2005, ESCAP will organize a regional workshop on telemedicine, in cooperation with the Indian Space Research Organization.

29. Within the cross-cutting project “Applications of remote sensing for integrated management of ecosystems and water resources in Africa”, which was developed in line with the Millennium Development Goals (see A/56/326), UNESCO plans to implement capacity-building activities for sustainable ecosystem and water resource management at national and regional levels in the 12 participating countries in Africa.

30. In 1957, a programme of international research, inspired by the International Polar Years of 1882-1883 and 1932-1933, was organized as the International Geophysical Year to study global phenomena of the Earth and geospace. The International Geophysical Year involved about 66,000 scientists from 60 countries, working from pole to pole at thousands of stations to obtain simultaneous, global observations on Earth and in space. The fiftieth anniversary of the International Geophysical Year will occur in 2007. It was proposed to organize in 2007 an international programme of scientific collaboration to commemorate the anniversary, to be called the International Heliophysical Year. Similar to the International Geophysical Year and the two previous International Polar Years, the scientific objective of the International Heliophysical Year is to study phenomena on the largest possible scale, with simultaneous observations from a broad array of instruments. Today, unlike in previous international years, observations are routinely received from a vast array of sophisticated instruments in space that continuously monitor solar activity, the interplanetary medium and the Earth. These spacecrafts, together with ground-level observations and atmospheric probes, provide an extraordinary view of the Sun and the heliosphere and the influence of both on the near-Earth environment. The International Heliophysical Year is a unique opportunity to study the coupled Sun-Earth system. Future basic space science workshops, organized by OOSA with he widest possible cooperation with United Nations entities, will focus on the preparations for the International Heliophysical Year worldwide, in particular taking into account the interests of and contributions from developing nations (see http://ihy.gsfc.nasa.gov/ and http://www.oosa.unvienna.org/SAP/bss/ihy2007/index.html).
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