United Nations/United States of America International Meeting of Expert on

The Use and Applications of Global Navigation Satellite Systems

11-15 November 2002, Vienna, Austria
QUESTIONNAIRE CIRCULATED TO THE PARTICIPANTS FROM DEVELOPING COUNTRIES OF THE UN/USA REGIONAL WORKSHOPS ON GNSS.

I.
INTRODUCTION

1. The present paper contains a compilation of replies to the questionnaire circulated by the United Nations Office for Outer Space Affairs to the individuals who were invited by the Office to participate in the United Nations/United States of America regional workshops on the use and applications of global navigation satellite systems (GNSS) held in 2001 and 2002 for the benefit of countries in Africa, Asia and the Pacific, Central and Eastern Europe, and Latin America and the Caribbean. 

2. The objective of circulating the questionnaire was to solicit ideas and proposals for consideration at the International Meeting of Experts to be held from 11 to 15 November 2002 in Vienna. The questionnaire also served to: i) assess the benefits of the regional workshops as seen by the participants of developing countries; ii) compile information on what has been accomplished and what is being planned by the participants of developing countries as a result of attending the workshops; and iii) identify difficulties encountered in carrying out the activities or plans following the workshops.

3. The questionnaire was distributed through electronic mail on 20 October 2002 to the 185 participants from developing countries who had provided the Office with their e-mail addresses. They were invited to respond by 31 October 2002. As of 7 November 2002, the Office has received the completed questionnaire from 37 individuals. The breakdowns of the respondents are as follows:

Number of respondents who participated in the workshop held in:
Countries of the respondentsa

Kuala Lumpur, Malaysia, August 2001
3
China, India, Uzbekistan
3

Vienna, Austria, November 2001
13
Azerbaijan, Brazil, Bulgaria, Czech Republic, Hungary (2), Macedonia, Poland (2), 

Republic of Korea, Slovakia, Syria, Ukraine
11

Santiago, Chile, April 2002
17
Argentina, Brazil (6), Chile, Colombia (2), Ecuador, El Salvador, Mexico (2), Peru (2), Uruguay
9

Lusaka, Zambia, July 2002
5
Burkina Faso, Egypt, Kenya, Madagascar, Nigeria
5

Total number of respondents
37 b
Total number of countries
28


a The number in parentheses indicates the number of replies received from that country; unless otherwise indicated, one reply was received per country.


b One respondent participated in two workshops.
4. The questionnaire is reproduced in Annex I to this paper. The list of respondents is contained in Annex II.

II.
COMPILATION OF THE REPLIES TO THE QUESTIONNAIRE

A.
Actions taken and plans with the use of information and knowledge gained from the workshops

5. The following contains a compilation of information received on what has been done and what is being planned with the use of information and knowledge gained or contacts established through their participation in the workshop. The initials and country of the respondent is indicated for each comment received.

Africa

(
I first wrote a report to inform my colleagues on the outcome of the Lusaka workshop. This report was circulated with the August issue of EIS News, the News letter of EIS-AFRICA. It reached more than 3 000 people on our network. I was waiting to hear about what was decided about the recommendations we formulated during the Lusaka workshop. In addition, I plan to insist on the role of the GNSS in the development of Spatial Data Infrastructures (SDIs) as a solution to the easy access to and use of geospatial information in the sustainable development process. (A.B., Burkina Faso)

(
Applying the GPS technique in studying the kinematical behavior for the territory of Egypt and surrounding regions with the aim of the seismic hazard assessment and mitigation. (S.M.M., Egypt)

(
a) Continuing with the establishment of National Spatial Data Infrastructure (NSDI) Programme in Kenya;


b) Considering a short-term project on Large Scale (1:2,500 & 1:5,000) Framework Spatial Data Infrastructure (LSF_SDI) for the City of Nairobi;


c) Considering the establishment of a Uniform National Geodetic Reference System using the GNSS Technology throughout the Country.


(C.M., Kenya)

(
I am going to contribute to spreading at the national and regional scale the use of GNSS technology. Knowledge of GNSS technology is critical in the CNS/ATM systems implementation. (H.G.L., Madagascar)

(
I submitted a comprehensive report of the workshop with recommendation to the management of my agency. I have been directed to liase with technical service providers in such areas as automatic vehicle tracking system, precision agriculture, and disease vector mapping. I am taking to local representative of SIEMENS in Nigeria for technical cooperation. (T.A.R., Nigeria)
Asia and the Pacific

(
Based on the information that I received from the workshop, I took the following actions:

a) Led an experts group to write a report for our central government, analyze development of GNSS technology and application in the world, and suggest what should be done in our country, and gave a detail project proposal about GNSS application. Now two national key projects about GNSS technologies will begin at the end of this year;

b) Use GNSS technology in two important application projects. One is to update 1:10,000 land use map. It was already successful in pilot area and will be use for large area. The other is to use in ecological survey and change the old way to use GNSS technology. Now it is in pilot area, and it is being planned for use for the whole country;

c) Last year I planned to organize 6 training workshops about remote sensing and GIS in this year. 5 of them finished, and all had GNSS content. The sixth workshop takes place in November 2002. Its title was changed to read “ Local-based system (LBS) and application”. The main content is GNSS technology and application;

d) Increased GNSS courses to graduate student in our institute.


Next year, we plan to organize a GNSS technology training workshop. (L.J., China)

(
The knowledge and information gained and the contacts established through the Workshop were used in elaborating the GIS projects in Tamil Nadu, India. It was also helpful in promoting research projects in the Technical Institutions in India. (M.A., India)

(
We are planning to establish a new CNS/ATM strategy with reference to on-going projects in USA and Europe by using GNSS technologies. (G.J., Republic of Korea)

(
Most of the materials made available at the workshop are being used in educational activities in the Geography Department of Karakalpak State University. The information that I obtained during the workshop is useful in consulting service provided to local governmental cadastral agency and is being widely used in daily activity of State Committee for Nature Protection of Karakalpakstan. (P.R.R., Uzbekistan)
Eastern and Central Europe

(
I exchanged information with the HiTec Center (Austria) and has received the proposal for cooperation in the field of usage and planning of the GNSS information technology for applications. (G.H., Azerbaijan)

(
Cooperation between the colleagues from Central and Eastern European countries has been initiated, and the first steps have been taken. Three meetings of the Steering Committee of the EUPOS (European System for Position Determination) project have been organized, which is under preparation together with colleagues from Berlin and representatives from countries of Central and Eastern Europe. (G.M., Bulgaria)

(
I have started cooperation with my new friends from Slovakia in the field of processing and utilization of data gathered in the field by GPS measurements in GIS (3D modeling and analysing the data).  We use the reference data from base station in Prague (Prof. Vejrazka) for post-procesing of our field data (GPS). It is also helpful (more information) for next decision what equipment to buy (if we have enough money) – I am focused on equipment with possibility of receiving more than GPS satellites (Topcon and so on). (I.J.D., Czech Republic)

(
a) Expert level coordination with national potential users, coordinated by the Ministry of Transport;


b) Plan of an expert study to outline the broadening the national application possibilities;


c) Ministry level proposals, emphasizing the importance of the field;


d) Expert level study of a proposal for introducing a EU compatible DGPS system (the proposal is not a direct follow-up of the UN workshop, but the positive reactions at ministry level, definitely yes!)


(E.B., Hungary)

(
We are in the process of establishing ground based GNSS infrastructure in Hungary for geodesy, GIS and navigation. The information gained at the workshop is very helpful in this process. We are encouraged by developments in other geographic areas, several good examples of applications and by the assurance on further developments of the space segments. I have received support particularly in exploring and monitoring sources of GNSS interference because attendees indicated they struggle with similar problems. Moreover, high-ranking officials underlined the importance of interference mitigation. (I.F., Hungary)

(
I plan to use information that I gained from the workshop in making topography end thematic maps. (S.D., Macedonia)
(
We have prepared a brief note with the information on GNSS perspectives for future applications, new possibilities, plans of NASA, ESA and RSA for the coming ten years and activities and problems encountered as presented at the workshop and submitted it to specialists and governmental organizations. A workshop on this subject was also organized. (R.R. G., Poland)

(
As university professor, I use the new knowledge in lecturing. Some contacts established at the workshop were useful in joint applications for EU projects within 5 FP. I have adjusted my research plans as the results should be applicable to more broad spectrum of problems. The COntrol and NAVigation Centre of Excellence (CONAV) is being established at Warsaw University of Technology, Poland. (J.P.N., Poland)

(
We published two articles in Czech magazines on final reports and what was the workshop about, etc. We have started very interesting cooperation with Slovak Ministry of Transportation regarding satellite navigation. (T.H., Slovakia)

Latin America and the Caribbean

(
a) Se está estudiando la posibilidad de realizar nivelaciones en un área importante de la provincia, utilizando tecnología GNSS en combinación con métodos tradicionales;


b) Se están realizando tareas de relevamiento de información con esta tecnología para mantener actualizado el GIS existente en la Dirección Provincial del Catastro Territorial;


c) Se tiene previsto poner en vigencia reglamentaciones para la realización de mensuras a registrarse en esta Dirección, que contengan información tomada con este tipo de tecnología;


d) Estamos tratando de que otras instituciones tengan en cuenta esta tecnología para la toma de datos que les corresponde a cada una de ellas, con la finalidad de lograr un sistema de información provincial.


(C.C., Argentina)

(
I am now working in a multi-institutional (UNICAMP/CTA) project concerning the development of a GPS channel simulator. Participation in the workshop and discussions provided new insights on the influence of the ionosphere effects and the use of multi-path interference mitigation techniques for improving the precision in GPS measurement. I am also searching for contacts in other Brazilian governmental organizations dealing with agricultural in order to discuss future bilateral actions for the improvement of the field measurements linked with the type/position of the employed antennas. (C.J., Brazil)

(
We contacted two Brazilian national agencies: the Institute for Geography and Statistics-IBGE and the Geological Survey-CPRM. We scheduled lectures and technical meetings in order to spread the use of GNSS and CBERS. The IBGE asked for image/GPS-based data bank to help them to improve the methodology for their national inventories. CPRM is going to sign with INPE a technical-scientific agreement to develop GNSS-CBERS data bank for mineral prospecting. CPRM wants also to design cost-effective image maps to help them to augment their capacity for geological surveys. (P.R.M., Brazil)

(
Our first action was to write a technical article for the most important, major agriculture magazines in the county, to inform on what happened at the workshop in Chile and what news we came out with from the workshop. The article was published last September and disseminates information on the workshop to the agricultural sector. We work intensively on precision agriculture at the university and directly with farmers all around the country. We have received several invitations to talk to people and explain what is going on with PA and specifically with GNSS technology applied to the sector. We also teach classes at undergraduate and on graduate levels to precision agriculture related students. We provide different training activities out of the university, such as the GNSS applications course for professionals in the agricultural sector in general. (J.P.M., Brazil)

(
Most of my post-graduated students are lecturers of other universities from all over Brazil. My main effort is to introduce to them the knowledge of well usage of GNSS. By this mean, I am trying to spread GNSS quality usage. For many people, GNSS is a miracle machine and a large misusage is under way. (R.E.S., Brazil)

(
The first thing I did was to write an article, together with a colleague that also attended the workshop. The article was already published in a Brazilian magazine with good penetration in the agricultural segment. The article is about the news from the workshop, mainly issues related to real-time differential correction, new systems, GPS modernization, etc., and their relation with activities in the field of Agriculture. I am also involved in a series of short courses (8 hours) on GPS, for graduate and undergraduate students. They are people interested in applying that technology in their academic activities, mainly in their researches. Finally, I have contributed to the dissemination of knowledge about GNSS and its use among technicians of the municipal administration in my municipality, Piracicaba. (C.A.V., Brazil)

(
I think that this technology (GNSS) should be adopted by the National Office for Disaster Mitigation, as a system for tracking the position of the emergency vehicles during a disaster mitigation activity. Knowing the position and code (for equipment availability) of the vehicle, the Central staff will be able to re-route them accordingly to priorities. For the moment, we use GPS almost daily and it is a must in all our projects. (C.P., Chile)

(
a) It was possible to begin a more effective integration process amongst different researchers on GNSS applications. For instance, under the sponsorship of PAIGH, we are preparing a new GNSS handbook in Spanish for Latin America. We are three authors from Mexico, Colombia and Argentina. The idea was formulated during the Workshop in Santiago.


b) I am using the explanatory material distributed by the co-sponsors and speakers of the workshop as a support for academic purposes in topics related to GNSS;


c) I work for the national mapping agency of my country, and from this position, I have started to disseminate information, through conferences or classes, on all the basic and applied possibilities that are under the umbrella of the GNSS.


(W.M.D., Colombia)

(
a) As coordinator for GNSS implementation at Civil Aviation Authority, I am involved in the activity to verify the interoperability as a way to know all our options in GNSS (EGNOS, WAAS, interoperability, etc.). We began work with the ESA for one technical EGNOS demonstration in the Caribbean and North part of South America;


b) Convinced of the insufficiency in our country of experts with deep knowledge of administrative, institutional, economical and technical matters for an integral and cost effective implementation and use of GNSS service in the different fields of our economy, I am currently organizing for a university the program for postgraduate courses on GNSS;


c) Our country; Colombia, is currently in charge of the coordination for the implementation of the Action Plan of the IV CEA (Fourth Space Conference of the Americas). I was the national coordinator of the subject “Satellite navigation systems and positioning services” in this IV CEA, which took place in Cartagena Colombia, in May 2002, giving a presentation and coordinating the lectures. Currently, I am participating actively on the development of the action plan in this aspect.


(J.R.G., Colombia)

(
After post-graduation studies at ITA (Brazil), I am working in order to install a GNSS Laboratory in my actual ESPE (Escuela Politecnica del Ejercito of Ecuador) and to begin a GNSS HR formation program. (D.R.M.C., Ecuador)

(
a) Project implementation with the use of GPS as a tool to solve the issue of authorization of land plotting and construction, based on regional and micro-regional urban organization plans;


b) Training on the use of GPS, as a tool for decision making in the execution of housing and investment development projects;


c) Implementation of the inter-institutional coordination project for the homogenization of the methodologies and storage of the information generated through the global navigation satellite systems and GIS;


d) Include the use of GNSS in squatter settlement improvement projects for the generation of risk assessment maps and survey of dangerous of high risk areas.


(J.A.C.A., El Salvador)

(
The National Institute of Statistics, Geography and Informatics (INEGI), as the Mexican governmental agency in-charge of coordinating and regulating the use of GNSS applications in geographic field, is trying to increase the knowledge of federal agencies’ employees and made contact with universities with the purpose of having better curricula according to the state of the art. (A.H.N., Mexico)

(
We have been working with a GPS that will be installed in our micro satellite. With contacts made at the workshop, we could overcome some restrictions imposed on common hardware to fly into space. Along with our participation in the country’s future navigation system, we could better advice authorities and air companies to take better decisions. Following the identification of needs, we will customize the curricula of the educational programmes of the Regional Centre for Space Science and Technology in order to solve actual problems or lacks. (J.R., Mexico)

(
a) Currently, Peru has a reference station (loaned by FAA) as the result of the ICAO Regional Augmentation Project for Latin America, RLA/00/009, with the support of the Federal Aviation Administration (FAA). After the workshop, I have been able to keep contact with personnel from the “Direccion General de Aeronautica Civil de Chile” (DGACC), coordinating the expected augmentation trials over the Peruvian airspace, flying a Chilean Flight Inspection Aircraft. These trials were realized in May 2002, becoming a good tester of the real status of the project;


b) Currently, we are implementing a data-analyzing workstation to evaluate stored GNSS data collected in Peru by the reference station located in Lima. This analysis will help the project determine the impact of a particular behavior of ionosphere layer over the equatorial regions. For this work, support of technical experts from FAA has been maintained and recently Brazilian studies has been requested;


c) The information received from the workshop reinforced my knowledge about GNSS subject, enabling me to contribute to disseminating information in several short courses on such topics as “Introduction to GNSS” and “Automatic Dependence Surveillance” which were part of the ICAO program “TrainAir”. All courses were carried out in the “Centro de Instruccion de Aeronautica Civil”, Lima, Peru;


d) Other activities related to GNSS applications are: i) providing GNSS time reference for air traffic control; ii) the ICAO regional project, REDDIG; iii) New Flight Inspection System for testing WAAS systems (sold recently to Aerodata); iv) implementation of the Automatic Dependence Surveillance as a tool for tracking planes over the Tourist aerodrome of Nasca (using GNSS position).


(P.P.G.E., Peru)

(
With the information and knowledge of the workshop, we reported on activities which could be implemented through my company, CORPAC S.A, a government company. CORPAC is purchasing modern equipment to install in different airports of Peru that would allow us to have a platform of new services such as CNS and ADS (GNSS applications), first in Cusco and Nazca, apart of the reference station installed in Lima. We will replace a communication system in Lima in order to improve and automate the air traffic Control service in Peru (this system is provided by Northrop Grumman of USA). I am in charge of Aeronautical Communications Division of CORPAC S.A, which is responsible for the Installations, Maintenance and Projects of Telecommunications Systems around Peru in coordination with other departments. Taking into account the satellite technology, we have planed to strengthen our human resources (technical people) in order to be able to support and manage the GNSS applications. In the meantime, we are participating in practices and demonstrations of CNS and ADS following the recommendations of ICAO and other international specialized organizations.  For instance, progress is being made in the Regional Network named REDDIG (regulated and supervised by ICAO), which will be a platform for GNSS applications (ATC services), and our administration is an active member of this Regional Project. (J.G.V., Peru)

(
I have tried to: i) involve more decision-makers including those in the Ministry of Defense, Uruguayan Air Force, which is in charge of the air navigation in our country, and universities in the use and applications of GNSS; ii) increase the knowledge of the benefits of the GNSS applications in several areas; and iii) find external support to the above actions. (C.R.B., Uruguay)

Western Asia

(
Use of GPS in field applications. (H.B., Syria)

B.
Difficulties encountered

6. 27 respondents indicated that they have encountered difficulty, or foresee difficulty, in carrying out the activities or plans with the use of information and knowledge gained or contacts established through their participation in the workshops. Descriptions of the difficulties encountered are provided below.

Africa
(
In the workshop held in Lusaka, we saw, among other things, interesting presentations on the AFREF initiative and the regional components thereof. What I foresee as a difficulty is the time needed to harmonize all the components before we can start using a common standard in the African Sub-regions and at continental level. As an example to illustrate what is mentioned above, I noticed that some of the presentations divided the continent into five sub-regions, whereas one showed a four- entity subdivision. This means that there is a need for further consultations and discussions. (A.B., Burkina Faso)

(
a) Lack of adequate funds for procuring GNSS equipment, which is rather expensive;


b) Lack of enough personnel who are experts in the use of the GNSS and geo-information technologies.


(C.M., Kenya)

(
It is obvious that additional documents and training are necessary to bring about this implementation process in good condition. Guidelines for implementation process must be available. (H.G.L., Madagascar)

(
Technical Service providers of the application of GNSS technology. (T.A.R., Nigeria)
Asia and the Pacific

(
When I plan to promote the GNSS technology which we used in our pilot area to large area, the price becomes the important factor and difficult. What we need is effective but also cheap technology and instrument, especially when I want to promote it to whole country. I think that it is also important for most developing countries. (L.J., China)

(
Since no standard has been fixed yet, we still have a dilemma to determine the standards from either USA side or Europe side. (G.J., Republic of Korea)

(
The real and main barrier for wide implementation of GNSS technology is a lack of good digital maps. (P.R.R., Uzbekistan)
Eastern and Central Europe

(
Difficulties related to the need for highly technological maintenance by the modern computing and receiving equipment and lack of access to the centralized all-European and world network of the necessary, specialized information, including current satellite and archive databases. Considerable proportion of problems consists in non-optimum model of access and well-timed exchange of information. (H.G., Azerbaijan)

(
The main difficulties with regards to the preparation and realization of EUPOS project are financial problems and problems concerning home national institutional interests. (G.M., Bulgaria)

(
a) Following parliamentary elections, some Ministry structures were reorganized, causing some delay in various activities;


b) Lack of internal budgetary sources for installing a complete nationwide DGPS service;


c) Lack of information on potential support for the above purpose from EU ISPA and EU 6 FP funds.


(E.B., Hungary)

(
In my country, there is no organization at the national level that feels GNSS as fully its own business. Applications are fragmented and atomized. Developments are under-funded. There is a lack of insight at high-level decision-makers, how to deal with such a new tool on organizational level. Neglecting it is simpler.  Clearly we need to improve communications and show good examples, where these problems have already been solved. (I.F., Hungary)

(
I don’t have practical equipment due to high cost. (S.D., Macedonia)

(
The main difficulty is to find common interest with specialists in various fields; e.g. aeronautics, marine, land navigation, mobile robots etc. Much work is required for unification of approach to navigation and positioning to obtain synergy. (J.P.N., Poland)

(
There is no formal agreement between ESA and NSA. Ukraine as a non-EU member has the limited possibility to take part in EU programmes. Coordination inside the state on the GNSS utilisation issues is complicated due to a number of stakeholders, and, as a result, absence of unified approaches to the problem. (D.B., Ukraine)

(
Decision makers understand that the problem is out of their control, and limited to those countries that have the possibility of make great investments (not fully recognized). That is the reason why two years ago, with the support of the III CEA and others like OOSA, ESA, the Federal Aviation Administration, and space agencies of the region, we organized a workshop in Uruguay. Also they do not have experts that could present the point in an easy way (for no technicians). (C.R.B., Uruguay)
Latin America and the Caribbean

(
Una de las dificultades encontradas es el poco conocimiento de esta tecnología en diferentes áreas , sobre todo en cuanto a las precisiones que se pueden manejar con los diferentes tipos de instrumentales existentes. Se conoce en teoría sobre las aplicaciones pero no se cuenta con profesionales que tengan hechas prácticas, lo que lleva a desvirtuar la utilidad de estos. (C.C., Argentina) 

(
To divulge our graduate program on geomatics which can provide a very good background for applications and development of algorithms related to GNSS. I will use the e-mail list provided in the workshop. We have possibility of offering grant for a few foreign students. (J.F.G.M., Brazil)
(
Budget and reduced trained personnel. (C.J., Brazil)
(
I felt the lack of qualified people to handle remote sensing, GNSS and GIS technologies. We are thinking of organizing a hands-on training course where these technologies are applied to real problems like urban sprawling or water regulation. We organized a training course with FAO early this year for South American foresters. The focus was the use of Satellite Remote Sensing combined with GNSS data and GIS-based data banks in order to evaluate and to check deforestation patches. Case-examples were selected from the South America tropical domain. Results were excellent. (P.R.M., Brazil)

(
The rapid changes in technology and their consequences on the need for appropriate equipment lead to having to deal with distributors to ask for assistance in upgrades to our teaching and research equipment. Today in South America an important issue is the differential correction by internal algorithms from receivers that the major suppliers are offering. We raised that issue in the meeting but it was not discussed at the level we expected. (J.P.M., Brazil)

(
More attention should be paid to the bottle neck of AVL systems, the system used to transmit and receive data, and advantage and disadvantage of using cellular, radio or satellite systems. (C.P., Chile)

(
Main problems relate to funding for educational or training purposes and for more intensive use of GNSS technologies. Most of the governmental agencies in Latin America that work with GNSS have deep financial difficulties to upgrade or acquire these technologies. Finally, there is no clear public official policies related to the use of GNSS as a key factor for social and economic development. (W.M.D., Colombia)

(
The regional coordination with other countries in order to promote some ongoing projects is often difficult because of the lack of knowledge on GNSS aspects by the personnel in charge of navigation. I organized the program and contents of the specialized studies for GNSS in my country, but for several subjects, we have to hire foreign experts who charge significant amount of money. (J.R.G., Colombia)

(
Main difficulties relate to the availability of resources. The economic crisis in the country led to government entities not allocating resources to GNSS programs. Non-government entities do not invest in technology programs. (D.R.M.C., Ecuador)

(
a) There is no entity that regulates the mechanism of generating geospatial information;


b) There are not adequate places in Central America for improving the quality of data taken from global positioning systems;


c) Technical and financial capacity does not exist for the implementation of training projects that empower the use of information satellite systems.


(J.A.C.A., El Salvador)

(
Information on the development of GPS for space flight are restricted, while the data that we could have from the device for the satellite control are of high value. We have to follow all the steps since the beginning to overcome the limitation, but it takes time and human resources. (J.R., Mexico)

(
GNSS signal has been available over many years. However, parameters such as GNSS integrity, continuity, availability and accuracy still do not meet some requirements that activities like aviation expect. Region-specific phenomena such as geomagnetic equator anomaly have significant impact on determining regional solutions for central and Southern Hemisphere than Northern Hemisphere. Collecting and analyzing ionosphere data to determine optimal algorithms for ionosphere model of the region will be a challenge that would increase international understanding for sharing information between independent GPS augmentation systems, and the shared use of communication satellites. L2 GPS frequency is currently coded and in non-protected frequency band; therefore, it is not intended for use in aircraft safety-of-life operations. As a result, L1-only GPS-Standard Position Service is available for aeronautic GPS receivers that are forced to use internal ionosphere model (Klobochar model), with weekly coefficients update. In conclusion, GPS needs augmentation to meet aviation requirements. As L5 band is expected to be implemented for 2015, one solution in the meantime is the augmentation systems (WAAS, LAAS, EGNOS). WAAS uses iono algorithms based on normally, very flat (planar) ionosphere models (such as the one encountered over the Northern Hemisphere). This flat planar ionosphere delay allows accurate interpolation from iono grid points (spaced 5 degrees apart). However, Earth equator contains significant ionosphere irregularity that occurs almost daily over periods of months. For this reason, the applicability of WAAS systems under geomagnetic equator ionosphere conditions requires of new studies regarding the effects of ionosphere anomalies and maybe a new iono model for equator ionosphere. (P.P.G.E., Peru)

(
The main difficulties that we have include the following:


a) The budget (funding) is not enough to purchase new systems that use GNSS applications; however we are developing projects related to these applications as a result of needs of Air Traffic Control service (air navigation) and practices/tests that my company is doing from long time ago;


b) Our human resources are not ready to give technical support and manage the GNSS applications. That is why we planned to train technical people with topics related to these technologies through local courses and some projects of technical cooperation;


c) As a technical concern there is an ionosphere interference of GNSS (GPS) signal due to the geomagnetic equator effect which prevents meeting some specific requirements (parameters) of aeronautical activities in terms of integrity, continuity, availability and accuracy.


(J.G.V., Peru)

C.
Suggestions for follow-up actions 

7. The following contains a compilation of the suggestions and ideas forwarded to the Office for Outer Space Affairs for possible follow-up actions to the series of regional workshops held on the use and applications of GNSS.

Africa

(
An initiative such as the one taken by the UN and the USA Government has a positive impact on the pace towards this final result expected from an institution such as EIS-AFRICA. But to be successful we need to work in a sustainable way. After giving the African community such an invaluable information and knowledge on the GNSS technology and its peaceful application, we need to build a structure, using existing networks and institutions, to build continuously the required capacity, keep the African continent (and the three other regions of course) up-to-date in knowledge, and to facilitate and encourage the exchange of experience in the various domains of the GNSS applications. (A.B., Burkina Faso)

(
Continue the series of UN/USA regional workshops and implement their recommendations (S.M.M., Egypt)

(
Develop an implementable Plan of Action concerning: i) periodical organization of further workshops and seminars to enhance capacity building; and ii) establishment of regional nlocks on AFREFs and SDIs. (C.M., Kenya)

(
Additional documents and training support are necessary in order to master the GNSS system. Specific technical workshops or training and documents would provide significant assistance in achieving efficient implementation of GNSS. (H.G.L., Madagascar)

(
a) Maintain an information service unit specifically dedicated to issues relating to use of GNSS technology;


b) Appoint focal persons as coordinators to liase constantly with the Office for Outer Space Affairs and other representative in the Network;


c) Set up special funding for training and infrastucture development particularly in the developing nations


(T.A.R., Nigeria)
Asia and the Pacific

(
Organize some training course for developing countries; develop and introduce some effective but cheap technology. (L.J., China)

(
Develop viable demonstration projects to be manned as joint ventures between selected countries and UN to illustrate the scope and benefits in critical application areas. (M.A., India)

(
There is no other way to solve the problem of GPS’s limited use except implementation of object-oriented and model-oriented classification of remote sensing data. If we can afford good, up-to-date, precise, regularly renewed and non-expensive sets of thematic layers to common user, one could expect explosive expansion of market perspective for GNSS devices. We can describe our experience in this field regarding environmental mapping of agricultural and natural areas in arid zone. (P.R.R., Uzbekistan)
Eastern and Central Europe

(
It would be useful to devote further Workshops to stimulate developments of multifunctional interface GNSS- consumer for all structure as well as for its each element according to main applications: traffic control, ecological monitoring, disasters' control, hydro-meteorological processes, ore mining control, etc. It is also necessary to hold Workshops on the coordination of problems of the geographical demarcation on zones with different degrees and significant GNSS actuality. (G.H., Azerbaijan)

(
А subject of further discussions within the framework of UN/USA regional workshops would be the problems on the multi-functional DGNSS applications in Central and Eastern Europe like EUPOS, its development for entire Europe and eventually as an element of GALILEO and EGNOS. Similar DGNSS systems can be developed for other regions in the world. (G.M., Bulgaria)

(
Assist in organizing some national or international groups of experts who are able and willing to exchange experience or to assist in some short study mission in order to get more practice skill. (I.J.D., Czech Republic)

(
a) Taking note the success of the workshops and the importance as well as the rapid growth of the satellite navigation applications, the UN should recommend to the Governments to support GNSS application activities;


b) UN should help to identify potential financial sources to broaden such activities, in the Central Eastern European region this could mean the identification of available tender opportunities, mainly at EU (ISPA, 6th FP), also recommending to EU to support with high priority similar activities. Similar steps involving other regional financial resources could be useful also in other regions;


c) UN should recommend in some fields some selected systems, methods, procedures, etc. in order to increase the homogenity of the use of navigation systems. (e.g. in certain special fields, the same, or at least compatible receivers, software, etc. should be used.)


d) UN should strongly recommend to the interested partners to increase the harmony among the present GNSS systems and the planned ones (especially between GPS and Galileo), in order to serve better the users’ requirement, instead of creating unnecessary rivalization or competition.


(E.B., Hungary)

(
a) Organizational aspects of GNSS activities on national (governmental) levels;


b) Integration / standardization of ground based GNSS infrastructures;


c) Working group on GNSS interference mitigation.


(I.F., Hungary)

(
Organization of many workshops on GNSS in the future. (S.D., Macedonia)

(
Reports of the UN/USA workshops should be sent, through official UN channel, to governments of countries involved. This would assist in promoting GNSS applications among different organizations, agencies and firms. (R.R.G., Poland)

(
a) Sum up the conclusions of the regional workshops to pinpoint common interests in application of GNSS. This should be completed at the International Expert Meeting;


b) Multi-regional workshops for exchanging ideas, identifying mutual interests and possibility of effective cooperation;


c) International projects for enlarging scope of applications of GNSS;


d) Training for use of technology and inventing new applications;


e) Prepare for multi-system reality (GPS, GLONASS, Galileo), and user friendly equipment;


f) Law and regulations adjustments to allow broader applications of GNSS – safety sensitive subjects.


(J.P.N., Poland)

(
Follow-up actions should take into account the following:


a) Safety is a priority; thus, avoiding fragmentation of the provision of services is necessary; otherwise, there would be uncertainty with regard to the question of liability;


b) Operational requirements should be identified and approved by potential operators and customers; relevant technical specifications should be developed in accordance with user demands;


c) States experiencing a lack of resources for the involvement in regional GNSS projects may consider delegating the responsibility for the coordination of relevant national navigation infrastructure development to existing service providers;


d) Governments may require air navigation service providers to be authorized with the provision of navigation services;


e) States may propose their technical capabilities to be used in the development of experimental sites for GNSS related pilot-projects.


(D.B., Ukraine)

Latin America and the Caribbean

(
Greater publicity should be given, particularly among state entities, to the paper presented in the workshops and to the conclusions that were reached. (C.C., Argentina) 

(
One problem that was discussed in the workshop was about the reduced number of publications about GNSS in Portuguese or Spanish. Being an author of a book on this topic, my suggestion is to translate this book or any other of interest to the language of interest. (J.F.G.M., Brazil)
(
Short courses on related subjects; equipment training course together with the manufactures. (C.J., Brazil)

(
Design a course where the associated technologies are handled to evaluate and to check natural resources in order to pursue sustainability. The course could address the role of GNSS and the combined technologies in a knowledge-based economy, and how to play with GNSS in order to promote sustainable exploration of natural environment. (P.R.M., Brazil)
(
The agricultural market for GNSS is clearly defined into three levels of accuracy (topography in rural areas, guiding and logging, and navigation with ordinary receivers). There is a tremendous demand on making it clear to users what are the differences and limitation on each level. Investing on education and training to the users is an important action and local institutions like universities are the major players in this area. Policies that help institutions with the support from the suppliers and organizers of the systems are of great help. (J.P.M., Brazil)

(
As Brazil being a large country, the use of L1/L2 receivers should be much higher than L1, but this does not occur. On the other hand, he use of DGPS as OmniStar or Racall is increasing, but at a lower rate. These facts occur due to economical reasons. Besides this, we do have a serious regional problem that is the propagation effects at the equatorial region during the high solar activity period. My suggestion is a workshop on GNSS “solutions” in large and poor countries at equatorial zone. (R.E.S., Brazil)

(
It would be very important to continue the series of regional workshops, involving specifically users of the main segments, where the systems developers (GPS, GLONASS, and GALILEO) would have a passive role, to listen to users' real needs and application ideas (not cases). Such workshops would be very useful for the exchange of experience among users, mainly those from countries where the GNSS are not largely employed, as well as for the system developers that could guide their activities based on the users' needs. (C.A.V., Brazil)

(
In organizing the workshops such as the series of UN/USA regional workshops on GNSS, separate the workshop in at least two types: a) GNSS for commercial and civil air navigation and landing  and b) GNSS applied to marine and terrestrial applications. (C.P., Chile)

(
It is necessary to dramatically increase the use of GNSS, specially, in the developing countries. But, in my opinion, the best way to do it, satisfying the users needs and the robustness of the market is under a compromise amongst education, training and innovative sales schemes. If possible, in order to improve the workshops’ initiative, it could be more effective for the countries to designate and support experts that participated in the regional workshops to be in charge of the local dissemination of the results and conclusions. Their tasks could be coordinated by UN/USA. (W.M.D., Colombia)

(
a) For the region of South America and the Caribbean, take advantage of the fact that in the action plan of the IV CEA, among other things, activities to verify and evaluate the different possible scenarios on GNSS for the region are contemplated. This could be one way to promote the use of these technologies; 


b) Define the strategies for GNSS implementation and use, and designate a coordinator for the execution of the recommendations and activities to perform; iii) examine at the local level country by country, with the assistance of representatives of the countries, the local situation in terms of experts and people that can work in collaboration with the United Nations in the development and use of GNSS technologies for the social development and economical growth; 


c) Evaluate together with the manufactures and owners of the GNSS systems (GPS, GLONASS, GALILEO, EGNOS, WAAS, etc.) the possibilities and options that the developing countries have with the GNSS (possibilities of technical cooperation for obtaining benefits from GNSS).’


d)
Impart high-level instruction in GNSS to those countries that have deficiencies in this kind of national experts.


(J.R.G., Colombia)

(
Discuss international support programs in order to establish GNSS facilities in countries like Ecuador. (D.R.M.C., Ecuador)

(
a) Support the implementation of Spatial Data National Infrastructure of the Central American Region;


b) Project implementation for the post-processing of information to improve the quality of low cost information


c) Implementation of training plans on the use and benefits of global navigation satellite systems.


(J.A.C.A., El Salvador)

(
Improve and increase the knowledge of people concerning the use of GNSS technologies, not only on the side of generating data, but also the analysis of quality data. This is more important than the acquisition of values. The UN Regional Center on Space Science and Technology Education could help achieve this goal. The publication of materials in other languages than English could support efforts toward that goal. (A.H.N., Mexico)

(
Follow-up actions should address the interoperability of the different GNSS, present and future, development of applications and hardware, and limitations and alternatives to improve accuracy of GNSS. (J.R., Mexico)

(
Development of human resources is the basis for all activities that involve the use of technology. It would be a good idea to promote a forum where all participants can learn about the activities relating to GNSS applications (similar to the series of UN/USA workshops on GNSS) and offers from sponsors regarding support and studies. Another way to pursue the goals of UNISPACE III would be to provide information on the agencies that support studies relating to the use of space technologies, for instance the “Trading Development Agency (TDA)”, which supports studies that will cause a future inversion (?) on technology from the United States of America. (P.P.G.E., Peru)

(
a) Establish International Technical Cooperation Programs through the UN/OOSA for each region (and worldwide) that allow countries to be part of the development of GNSS uses and applications;


b) Development of Professional Training Programs on GNSS applications;


c) By supporting developing countries it is possible to extend and broadcast these technologies, highlighting their advantages in order to convince the governments to take decisions and give financial support for projects related to GNSS applications;


d) Sponsor and support studies that lead to the elimination or reduction of ionosphere interference, like optimal algorithms or techniques of cancellation (together with system operators, policy makers and users).


(J.G.V., Peru)

(
Continue work to explain the benefits of the applications of GNSS for the developing countries not only to experts, but also to politicians and decision-makers in the governments, explaining the benefits of the application for the developing countries; identify and follow-up new actions at the regional level. (C.R.B., Uruguay)

Western Asia

(
a) Hold a workshop on GNSS in the Middle East;


b) Facilitate acquiring advanced technology in the field of GNSS (GPS) with high resolution.


(H.B., Syria)

ANNEX I: Questionnaire circulated to the participants from developing countries of the United Nations/United States of America regional workshops on the use and applications of global navigation satellite systems, held in 2001 and 2002

Name 
Country:

1. Please cross (X) the Workshop(s) that you attended:


First UN/USA Workshop on the Use of Global Navigation Satellite Systems, for the benefit of countries in Asia and the Pacific (Kuala Lumpur, Malaysia, 20-24 August 2001)


Second UN/USA Regional Workshop on the Use and Applications of Global Navigation Satellite Systems, for the benefit of countries in Central and Eastern Europe (Vienna, Austria, 26-30 November 2001)


Third UN/USA Regional Workshop on the Use and Applications of Global Navigation Satellite Systems, for the benefit of countries in Latin America and the Caribbean (Santiago, Chile, 1-5 April 2002)


Fourth UN/USA Workshop on the Use of Global Satellite Navigation Systems, for the benefit of countries in Africa (15-19 July 2002)

2. Please provide a brief description of what you have gained or benefited from your participation in the workshop.



3. Please provide a brief description of what you have done or what you are planning to do with the use of information and knowledge that you have gained or contacts that you established through your participation in the workshop.



4. Have you encountered difficulty, or do you foresee difficulty, in carrying out the activities or plans that you have described in response to Question 3 above? (If the answer if “No”, skip to Question 6.) 

___________

5. Please provide a brief description of those difficulties encountered or envisaged.



6. Please provide suggestions for follow-up actions to the series of UN/USA regional workshops on GNSS.



ANNEX II: List of respondents

Country
First Name
Last Name
Participated in the workshop held for:




Asia & Pacific
E. Europe
Latin America
Africa

Argentina
Carina
Chagra


X


Azerbaijan
Galib
Husseynov

X



Brazil
João F.
Galera Monico


X


Brazil
Cynthia
Junqueira


X


Brazil
Paulo R.
Martini


X


Brazil
José P.
Molin


X


Brazil
Ricardo E.
Schaal

X
X


Brazil
Carlos A.
Vettorazzi


X


Bulgaria
Georgi
Milev

X



Burkina Faso
A.
Bassole



X

Chile
Carlos
Pattillo


X


China
Jing
Li
X




Colombia
William
Martínez D.


X


Colombia
Jose
Riveros G.


X


Czech Rep.
Igor Jan
Dvorák

X



Ecuador
Diego R.
Mendez C.


X


Egypt
Salah M.
Mahmood



X

El Salvador
José A.
Cardona A.


X


Hungary
Elöd
Both

X



Hungary
Istvan 
Fejes

X



India
Muni
Anandakrishnan
X




Kenya
Cesare
Mbaria



X

Macedonia
Sonja
Dimova

X



Madagascar
Harvey G.
Lekamisy



X

Mexico
Antonio
Hernández-N.


X


Mexico
Javier 
Roch


X


Nigeria
Timasaniyu
Ahmed-Rufai



X

Peru
Percy P.
Gamboa E.


X


Peru
Jorge 
Garcia V.


X


Poland
Robert R.
Galazka

X



Poland
Janusz P.
Narkiewicz

X



Rep. of Korea
Gwanghyeok
Ju 

X



Slovakia
Tomás
Hlásny

X



Syria
Habib
Bassam

X



Ukraine
Dmytro
Babeychuk

X



Uruguay
Carlos
Rodríguez B.


X


Uzbekistan
Polat R.
Reymov
X
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