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1.0 Introduction 

This report summarizes the project as a whole, while emphasizing the activities of the final 15 months (since the 

previous technical report). 

During the course of the project, all of the project objectives were addressed. However, it has been difficult, if 
not impossible, to assess our success in realizing those objectives, given the lack of communication from our 

Central American project partners. As noted in subsequent sections, there has been a near-total absence of both 

technical project reports and program summaries from all three countries. We acknowledge that conditions may 

exist that have hindered communication, or shifts in priorities of the agencies or individuals may have occurred 
due to unforeseen or changing circumstances. However, lacking evidence of this, our conclusions can only be 

based upon observations made during the in-country training courses and at the final GlobeSAR 2 symposium in 
Buenos Aires. 

The next section summarizes the accomplishments against each of the objectives for the project as a whole. A 
chronology of activities and observations for each country are presented in a later section. 

2.0 Activities and Accomplishments 

Objective 1: Develop expertise in radar remote sensing in Panama and Honduras, as well as an improved 
expertise in Costa Rica. 

The development of in-country capacity in the use of radar (in particular RADARSAT) has advanced 

through the delivery of at least three training workshops in each country (described in more detail in 
Section 3), as well as 'hands-on'training provided to individual project investigators working with their 
own data. The program participants (between 15 and 30 individuals in each country) should have a 

good understanding of: factors affecting radar reflectance (both sensor and target parameters); 

differences between optical and radar imagery; geometric characteristics of radar images (system- and 

terrain-induced); radiometric artifacts, such as speckle and AGC effects; visual analysis techniques 
(including tone, texture, shadow, etc.); digital image processing (including geometric correction, 
filtering and classification); RADARSAT orbital characteristics (repeat cycle, ascending and 

descending acquisitions, overpass times); capabilities and limitations of the different RADARSAT 
imaging modes (fine, standard, wide, and ScanSAR) and, the application of RADARSAT imagery to a 

variety of resource management problems. Those having a stronger technical background should also 

have a grasp of more advanced topics, including: calibration; calculation of radar backscatter 
coefficients; stereoscopic data collection and analysis (including DEM generation); interferometry; and 

import/export of raster and vector data to/from geographic information systems. Participants have also 

received training in the use of PCI's image analysis software in group sessions and on an individual 
basis. 

Objective 2: Investigate a number of applications in each of the participating countries that they have 
determined to be prioritiesfor them. 

A large number of projects (>20) was initially proposed by each country, indicating a very high level of 
interest in the program. However, it was recognized that it was impossible to adequately support such a 

large number of concurrent projects, given the limited number of RADARSAT, as well the limited 
number of digital image analysis software packages. Consequently, at the GlobeSAR 2 mid-term 
symposium in Cartagena, each country agreed to reduce the number of projects to approximately five, 
based on the importance of the application, its technical feasibility and the capability of the PI to 
undertake the analysis. While it appeared that this was done, only one country (Honduras) provided a 

revised project list and project proposals, despite repeated requests for this information. 

During the last two workshops and 'hands-on'training sessions, it became apparent that learning and 

mastering the digital image analysis software was presenting a barrier to some of the investigators. 
Since visual analysis, rather than digital classification or quantitative measurement, is adequate for 



many applications, CCRS produced photo-quality poster-sized (36" wide) enhanced enlargements of 
every RADARSAT scene in each country, and shipped these to the national coordinators for 
distribution. We have not, however, received any feedback on if or how these enlargements were used. 

While it is clear that different applications were investigated in each country, final project technical 
reports have not been forthcoming, with the exception of one land use change project in Panama. The 
Costa Rican coordinator did present a summary paper at the final GlobeSAR 2 symposium in Buenos 
Aires, summarizing results for cartography, forestry, geology, hydrology, and urban projects. There has 
been no communication from Honduras since just prior to the final symposium. 

Objective 3: Provide a sufficiently high level of training through seminars and hands-on workshops to provide a 
core group of trainers in radar for each of the participating countries. 

Because of the limited number of software licenses, we tried to encourage the development of ̀ centres- 

of-expertise' within each country, normally within the national coordinating agency. It was expected 

that by providing additional training to a few individuals within these centres, they would be able to 

provide image processing support to all projects, thus exercising and reinforcing their knowledge and 

skills. It was also expected that this approach would result in a core of personnel who could, in turn, 
train others. 

Unfortunately, none of the `centres-of-expertise' developed as planned. The reasons vary somewhat by 
country, but overall appear due to a lack of suitable, dedicated, technical personnel within the 

coordinating agencies and the reluctance of other participants to work on equipment outside of their 
own premises. 

Although basic and advanced training (including practical 'hands-on' sessions) was provided to all of 
the project investigators, it seems unlikely that most participants will develop the expertise or the skills 
needed to provide training to others. The exception may be those from universities and other post- 
secondary teaching institutions who have both the mandate and infrastructure to fulfil this role. As part 
of the CIDA-sponsored GlobeSAR 2 program in South America, a university curriculum package was 

being prepared to support undergraduate and graduate courses in SAR theory and applications. With 
additional financia] support from the IDRC project budget, this curriculum package has now been 

expanded considerably. Expected to be released in the spring of 2000, the package consists of 778 

slides arranged in modules, which allow instructors considerable flexibility in tailoring course 
presentations to a particular discipline and incorporating their own materials. Copies of the curriculum 
package (which is available in Spanish, Portuguese, French and English) will be distributed on CD- 
ROM's to universities in al] three countries free of charge. It is hoped that this will help to build a 

sustained training capacity within the region. 

Objective 4: Develop a mechanism of scientific interchange in a complexfield, in order that each participant 
country has as broad as possible range of expertise in all fields of investigation. 

The various training workshops presented during the project brought together individuals with different 
backgrounds and application interests from within each country. CCRS utilized an assortment of its 
own personnel and Canadian contractors with expertise in radar to provide a wider variety of experience 
and viewpoints. In addition, two Canadian scientists working in South America (at CIAT in Colombia 
and ABTEMA in Bolivia) with strong backgrounds in radar remote sensing were brought in as 

instructors, able to provide technical translations and relevant regional experience. The workshop 
structure, combining lectures with practical exercises, provided frequent opportunities for questions and 
discussions. 



Each of the Central American coordinators was invited to the GER'97 RADARSAT conference in 
Ottawa (May 1997), with travel support provided by other sources. Both the Costa Rican and 
Panamanian coordinators attended this event, at which the most advanced international RADARSAT 
applications results were presented. 

Eleven individuals from the three countries attended the GIobeSAR-2 mid-term symposium in 

Cartagena (April 1998) at which results from RADARSAT applications across Latin America were 
discussed. Workshops were held during that symposium in radar calibration, stereo mapping and 
interferometry. 

A regional seminar was planned to exchange results between the three participating countries at the end 
of the program. It was hoped that that successful projects would subsequently prepare papers for 
presentation at the final GlobeSAR 2 symposium in Buenos Aires (May 1999). Unfortunately, this 
seminar did not take place, in part because none of the countries appeared willing or able to organize 
and host the event. More significantly, none of the projects were apparently completed prior to the 
Buenos Aires meeting, although a summary paper was presented describing the Costa Rican projects. 

The Costa Rican and Panamanian coordinators did attend the final symposium, and each chaired one of 
the technical sessions. The Honduran coordinator did not attend, for reasons which remain unknown. 
Fifteen copies of the final proceedings were sent to each of the national coordinators for distribution to 
the project participants. 

Objective 5: Develop a core of scientific expertise in each country sufficiently large that they will continue to 
interact to their mutual benefit after the project is completed. 

Anecdotal reports received during the training workshops indicated that these events had served to 
establish informal networks between the project participants, which had led to subsequent meetings and 
discussions on related topics of mutual interest. In the absence of any further communication with the 
country coordinators, however, it is impossible to know wither these interactions have been sustained. 
We expect that the situation may vary somewhat between each country: in Honduras, for example, there 
is a significant geographic separation between the project participants, whereas in both Costa Rica and 
Panama, almost all of the participants are based in the capital city. Also, in Costa Rica, there were more 
participants from universities and research institutions, many of whom are in contact with each other on 
a regular basis. This is less likely to be the case for participants from operational government resource 
departments. 

One of the goals of the GlobeSAR 2 program has been to establish linkages between users of radar and 
RADARSAT data throughout Latin America, including those in Central America. Through the CIDA- 
sponsored GlobeSAR 2 project, CCRS is contracting for the establishment of a moderated e-mail 
discussion list to facilitate the sharing of experiences with radar and radar applications. Scientists and 
users will be able to exchange their ideas, problems and solutions. The initial recipients of the 
commentary will be members of the TELESIG Iist server and attendees of the GlobeSAR Final 
Symposium. It is hoped that the discussion list will develop into a self-sustaining Radar Discussion 
group, and that the Central American project investigators will also participate. 

3.0 Chronology and Observations - by Country 

3.1 Honduras 

Preliminary regional planning meeting held in San Jose, Costa Rica (March 1997) including two 
representatives from Honduras; initial data acquisitions were planned at this time. 
RADARSAT scenes acquired in May and June 1997. 



Level 1 (Introductory) workshop held in Siguatepeque (May 1997). 
Level 2 (Advanced) workshop held in Siguatepeque (November 1997); additional image acquisitions 
planned. 
RADARSAT scenes acquired in January 1998. 
Computer system and PCI software installed at COHDEFOR (March 1998). 

G1obeSAR 2 mid-term symposium held in Cartagena, Colombia (April 1998); five Honduran project 
investigators attended (one summary paper presented). 
Additional PCI licenses were distributed to DIMA (San Pedro Sula) and the Escuela Agrícola Panamericana 
(Zamarano) (April 1998). 
Hurricane Mitch struck Honduras in November 1998, postponing planned workshop and 'hands-on' training 
sessions; communications disrupted for several weeks following. 
Land Applications workshop and individual image analysis training/project problem solving sessions held in 
Zamorano (January 1999); revised project proposals received; additional image acquisitions planned. 
Photo-quality poster-size enlargements of all RADARSAT images sent to coordinator for distribution to 
project investigators (February 1999). 
RADARSAT scene acquired in April 1999, but not processed, due to lack of promised follow-up proposal. 
National coordinator invited to attend G1obeSAR 2 final symposium in Buenos Aires (May 1999) and 
present results from Honduran projects; although invitation accepted, individual did not arrive or provide 
any explanation. 
Despite repeated attempts at communication (by fax, e-mail), no further contact with the Honduran 
coordinator (or any project reports). 

Honduras is the "poorest" of the three participating countries, and the least well equipped in terms of 
infrastructure. While come of the project participants had previous exposure to optical satellite (Landsat) 
imagery, their level of remote sensing knowledge was relatively low, with no prior exposure to imaging radar or 
digital image analysis software. Despite these impediments, there was a very high level of interest in the 
program, with approximately 30 projects initially proposed (subsequently reduced to six, following discussions 
at Cartagena). The Honduran investigators also displayed a very quick grasp of the concepts taught at each of the 
workshops, although in some cases their expectations regarding the capabilities of imaging radar remained 
unrealistic. 

In contrast to the other Central American countries, there was a significant geographic separation between the 
project participants (Tegucigalpa, Zamorano, San Pedro Sula, and La Ceiba). For this reason, two additional PCI 
software licenses were provided, to allow investigators more opportunity to work on their data without excessive 
travel time or expense. It was not clear, however, to what extent this actually assisted the analysis efforts, since 
none of the investigators appeared to have sufficient time to work with the software on a regular basis outside of 
the CCRS-provided training sessions. The 'primary' image analysis system at COHDEFOR was provided with 
hardware (including a colour printer) and additional software modules (for map output and orthorectification), 
and was intended to be a resource for all of the projects. Again, in the absence of any final reports, it is 
impossible to assess whether this worked in practice. 

Essentially all of the proposed projects involved land cover mapping or land use change detection. 
Unfortunately, much of Honduras (especially the central regions) is extremely mountainous, which meant that 
topographic effects rather than land cover characteristics dominated the radar response. One exception was a 
project in the coastal region around the Gulf of Fonseca, which appeared to have promising results, particularly 
in identifying mangrove areas. A variety of beam mode products (Standard, Wide and Fine) were acquired over 
Honduras, thus providing exposure to different types of RADARSAT products. In some cases, however, the 
scale of changes (e.g., small forest clearings) was probably too small to be reliably identified from satellite 
imagery, especially from SAR sensors. 

From a CCRS perspective, the greatest frustration was the lack of reliable ongoing communication with the 
national coordinator. This proved to be a problem in each of the three countries, making it extremely difficult to 
assess the status of individual projects, identify problem areas, and offer remedial measures. As noted in the 
chronology aboye, there has been no contact whatsoever from Honduras since shortly before the final G1obeSAR 
2 Symposium, and the ultimate outcome of the program there remains unknown. 



3.2 Costa Rica 

Preliminary regional planning meeting held in San Jose, Costa Rica (March 1997) including two 
representatives from Costa Rica; initial data acquisitions were planned at this time. 
RADARSAT scenes acquired in May, June and November 1997. 

Level 1 (Introductory) workshop held in San Jose (May 1997). 
PCI software shipped to IGN (November 1997); computer hardware purchased locally. 
Level 2 (Advanced) workshop held in San Jose (December 1997) . 

RADARSAT scene acquired in January, 1998. 

GlobeSAR 2 mid-term symposium held in Cartagena, Colombia (April 1998); two Costa Rican project 
investigators and the national coordinator attended; three papers were presented (two preliminary project 
reports and one summary paper). 

Land Applications workshop held in San Jose (August 1998). 

TIands-on' (individual image analysis training and project problem solving) sessions held in San Jose 

(October 1998) . 

Photo-quality poster-size enlargements of all RADARSAT images sent to coordinator for distribution to 
project investigators (February 1999). 

National coordinator attended GlobeSAR 2 final symposium in Buenos Aires (May 1999) and presented 
paper summarizing results from all Costa Rican projects. 

Costa Rica is the most developed' of the three countries, and has a relatively large research community made up 
of universities and NGO's. It also has a comparatively good infrastructure in terms of digital geographic 
information and telecommunications (including Internet access). Prior to the initiation of this project, Costa Rica 
participated in the SAREX program from 1992 to 1994, which collected a considerable volume of airborne SAR 
imagery over different sites within the country. Thus, there was high level of expectation for the technical 
success of the projects and the establishment of an ongoing operational capacity to utilize RADARSAT data. 

Approximately 25 projects were originally proposed by various investigators in Costa Rica. It became apparent 
after the first two workshops that it was not realistic to provide adequate support to so many concurrent projects. 
Therefore, following the Cartagena symposium, it was agreed to limit the number of official' projects to five, 
although a revised project list was never received. Despite the fact that all of the project investigators were 
located in and around San Jose, there was considerable resistance to sharing a single image analysis facility; 
rather, investigators preferred to load a copy of the software on their own computers and transfer the hardware 
key from one site to another as required. Whether this was simply due to institutional rivalry, or reflected a need 
to have immediate access to other on-site data sets is not known. In either case, the result was that few 
investigators developed much familiarity with the software. In some instances, investigators had access to their 
own image analysis software, although it was not clear whether they had all of the radar-specific capabilities of 
the PCI package. 

Based on the surnmary paper presented at the final symposium in Buenos Aires, it appears that there were some 
successful results from cartography, forestry, geology, hydrology, and urban projects. However, the paper 
provided very little information on the analysis methodology or who was responsible for specific results. No 
individual project reports have been received. The specification of individual RADARSAT scenes was done by 
the national coordinator (with technical advice provided by CCRS), who also appeared to have undertaken the 
ground truthing at the time of each overpass. At least one stereo pair of images was acquired, with some stereo 
overlap between other adjacent scenes. Individual investigators were then provided with a subset of the imagery, 
corresponding to their particular study area. A more collaborative approach might have yielded better results, 
although clearly this would have been difficult given the number of investigators originally involved. 

Again, communication with the coordinator has been difficult throughout the project, with no replies to requests 
for information following the meeting in Buenos Aires. There is clearly greater awareness of RADARSAT's 
characteristics and capabilities as a result of this project, and some institutions (particularly UCR and UNA) do 
have the capacity to analyze radar imagery, and integrate it with other geographic data. These institutions also 
have the personnel and the mandate to provide training, and should benefit significantly from the university 



curriculum package which has been developed. In summary, however, the Costa Rican component of the project 
has been disappointing, given its initial potential. 

3.3 Panama 

Preliminary regional planning meeting held in San Jose, Costa Rica (March 1997) including one 

representative from Panama; initial data acquisitions were planned at this time. 

RADARSAT scenes acquired in April and May 1997. 

Level 1 (Introductory) workshop held in Panama City (May 1997) . 

National coordinator, Juan de Dios Villa, takes an extended leave of absence; replaced by Xenia Rios de 

Castillo (July 1997). 

Leve] 2 (Advanced) workshop held in Panama City (January 1998). 

G1obeSAR 2 mid-term symposium held in Cartagena, Colombia (April 1998); two Panamanian project 
investigators and the national coordinator attended (no papers presented). 

Xenia Rios de Castillo replaced by Rutilio Sandoval as national coordinator (October? 1998). 

Land Applications workshop and individual image analysis training/project problem solving sessions held in 
Panama City (November 1998); PCI software delivered (hardware purchased locally). 
Juan de Dios Villa returns as national coordinator (January 1999). 

Photo-quality poster-size enlargements of all RADARSAT images sent to coordinator for distribution to 
project investigators (February 1999). 

Additional RADARSAT scene acquired in May 1999. 

National coordinator attended G1obeSAR 2 final symposium in Buenos Aires (May 1999). 

Image analysis workshop with individual hands-on' sessions held in Panama City (July 1999); a 

RADARSAT-derived DEM for the Coclé region, prepared at CCRS, provided at that time. 

Report received for land use change project (November 1999). 

Panama falls sornewhere between Honduras and Costa Rica in terms of infrastructure and experience with 
remotely sensed data. Although airborne and spaceborne SAR imagery had previously been acquired over 
Panama, only one of the participante had any familiarity with this type of imagery. Several, however, were 

familiar with optical satellite (Landsat and SPOT) data, and a few had some previous experience with image 

analysis. As in the other two countries, there were a large (>30) number of projects initially proposed; while it 
was agreed at the Cartagena meeting to reduce this number to approximately five, a revised list of projects was 

not received until after the return of the original coordinator in 1999 (at which time three projects were 

identified). Attendance at all of the workshops and training sessions was quite high (between 16 and 30 

individuals at each event); while this reflected a high level of interest in the program, it did inhibit effective 'one- 

on-one' interactions. 

The Direction General de Recursos Minerales (DGRM) was the national coordinating agency and was intended 
to be the principal resource centre for the other participants (e.g., hosting the image analysis system). Despite the 
fact that most of the project investigators were located in or near Panama City (MIDA, based in Santa Maria, 
being one notable exception), this plan did not work. For example, following the departure of the original 
coordinator, there was a delay of approximately 15 months in ordering the computer hardware (despite Panama's 

expressed desire to purchase the equipment locally), nor was there any request for the PCI software to be sent so 

that it could be installed on another machine. The initial RADARSAT data was sent to Panama in September 
1997; however, the CD-ROM's were shrink-wrapped and kept locked up until November 1998, with no attempt 
made to distribute copies to other investigators (an attempt had been made to enlarge the reduced resolution 
transparencies that had been produced as 'quick look' images and use these for visual analysis). Although the 

second coordinator agreed in April 1998 (at Cartagena) to reduce the number of projects to five, it was clear at 

the November 1998 workshop that this requirement had not been communicated to any of the project 
participants. Indeed, the second coordinator did not inform CCRS or IDRC that she was leaving the government 
(and the project); this was only learned at the beginning of that workshop. 

Fortunately, the situation rapidly improved following the return of the original coordinator in January 1999. 

Three projects were selected: one concerned with geological mapping, the other two with land use (including 



aquaculture) in coastal areas. An additional six-day 'hands on' workshop was requested and delivered following 
the Buenos Aires symposium. At the coordinator's request, an additional RADARSAT scene was acquired 
(providing a stereo pair with one of the original scenes) and a DEM was generated at CCRS. This product was of 
considerable interest in its own right, and was also used to orthorectify the radar imagery. Orthorectification is 

particularly important in Panama's mountainous regions (this is true throughout the region), especially if the 
radar imagery is to be used for mapping or integrated with other geographic data, and reliable DEM's are not 

generally available. A final project report was received for one of the land use projects, and appears to have been 
largely successful; an older Landsat image was used to determine the initial land cover classes, while the 
RADARSAT imagery was used to assess changes. This project also demonstrated a good use of the digital 
image analysis software, for geometric correction, image-to-image registration, enhancement, classification, and 
hardcopy output. Final reports for the other two projects have not been received, although the geology project 
has a good potential for success. 

Had their been continuity in the project coordination, it is probable that more projects would have been 
completed. Communication with Panama improved markedly after the return of the original coordinator, 
although it continued to be somewhat sporadic. There remains a strong degree of interest in radar remote sensing 
in Panama, and if there are opportunities to develop it further, it appears that this program may well have a 
lasting impact there. 

4.0 Conclusions 

The following remarks are an attempt to synthesize the experience gained from working with all three Central 

American countries during the course of the project. It is hoped that these 9essons learned' may improve the 

design and delivery of similar programs which may be undertaken in the future. 

While Synthetic Aperture Radar (SAR) is a well-developed technology, and specialized image analysis 
software is readily available, many applications are still immature and require significant organized field 
expertise and support to adapt techniques to local environmental conditions, especially in tropical areas. 

Most of the participants in the program were from operational resource management and mapping agencies. 

Thus, while they would be able and willing to adopt 'off the shelfsolutions, they were generally unable to 

undertake the rigorous scientific work needed to develop and validate new techniques or approaches for use 

in each country. Even those projects where R&D institutes participated , their expertise was largely in 
environmental or resource management, rather than in remote sensing techniques. This is true even of the 

coordinating agencies which had been proposed as `centres of excellence'. Given the limited R&D 
infrastructure in governments in Central America, it may be preferably to develop applications for the region 
in local Universities and similar post-secondary institutions. They are also probably among the best 

environments to maintain the skills and knowledge needed to exploit SAR imagery. Techniques can be 
transferred to operational user agencies once they approach maturity. 
The characteristics of SAR data make them better suited for some applications (e.g., flood mapping, 
detecting geologic structures) and for some environments (e.g., areas of near-continuous cloud coverage, 
such as the Darién in Panama). However, optical data (such as aerial photography, Landsat or SPOT 
imagery) are much better suited for many of the applications of interest to the program participants (e.g., 
land use/land cover mapping). While this information was repeatedly conveyed to the project participants 
during the training courses; it is understandable that there is a desire on the part of partner agencies to 
establish this to their own satisfaction through individual projects. Poor results, that were anticipated in 
certain projects by the Canadian counterparts, may help explain the lack of project reports from program 
participants. Hopefully, this lesson has now been learned, and any future use of SAR imagery will be 

undertaken with more realistic expectations and training will take even greater care to demonstrate SAR 
strengths and weaknesses with regard to specific applications. 
The role of the in-country coordinator was pivotal in terms of data distribution, allocating image analysis 
resources, and communications (both with project investigators as well as with CCRS and IDRC). For a 

variety of different reasons, in the view of CCRS, insufficient time and effort were devoted by coordinators 
to support, encourage and secure completion of the projects within their countries. Acknowledging the 
limited technical (R&D) resources available in these nations and the pressures on these resources, 



particularly human; it is difficult to suggest how best to avoid such problems in future. The challenge was 

compounded by the fact that none of the agencies possessed the specific mandate, infrastructure and 
capacities to develop and promote remote sensing technology and applications.. One approach might be to 
focus greater efforts on direct contacts with the individual project investigators by limiting the number of 
projects at the outset (through careful screening of proposals). This, however, would require a much larger 
effort overall on the part of the transferring agency (in this case, CCRS), impacting on costs and timelines 
significantly. In smaller countries, where establishment of dornestic centres of expertise can be difficult 
(often only one or two key people), alternative leadership models could be discussed with participants early 
in the project, as part of contingency planning. While it is obvious that a core domestic expertise and 
leadership is essential, it is less obvious how to implement a model that incorporates flexability in local 
leadership over time. Continuity is difficult to assure when the participating local organizations typically 
assign the individuals to work on the project, and their priorities can change. 
Because the amount of RADARSAT data was limited, it was decided to share scenes as much as possible 
between different projects within each country. In some cases this meant that some compromises were 
necessary in acquiring the imagery (e.g., in terms of beam modes, acquisition dates, number of coverages). 
In addition, although the need for well-planned and well-documented ground truth data was stressed during 
the planning and training sessions, it appears that there may have been a lack of coordination among the 
different investigators sharing common data sets. The lack of final project reports makes this difficult to 
confirm, but in future studies, it would be desirable to ensure that each project has their own image data and 
has confirmed that appropriate ground truthing will be collected at the time of the overpass. Specific efforts 
should also be made to encourage information exchange and project collaboration where data resources are 
a limiting factor. 

This project obviously contributed significantly to the awareness of and understanding of remote sensing and in 
particular of SAR in these countries. Given the circumstances of the countries themselves successful completion 
of pilot projects to the standards that might otherwise have been expected would be unrealistic. It would be a 
mistake to consider this activity a failure simply because the fact that the pilot projects did not result in concrete, 
complete and successful demonstrations. While a stronger demonstration of capacity building may have been 
the original expectation, it is recognized that technology transfer is a long and often very challenging process, 
and long term acceptance and integration of new techniques may require repeated efforts and multiple 
approaches. The fact that this accepted to be the case even in situations where all the favourable support 
resources of an R&D infrastructure exist; should help to calibrate expectations in situations such as exist in 
Honduras, Panama and Costa Rica. Certainly in the case of Honduras and Panama, this project represented the 
first steps along the path; in Costa Rica, it has hopefully helped to maintain and reinforce the knowledge and 
skills initially introduced by the SAREX program. With continuing encouragement it is reasonable that this 
project will continue to yield benefits, some of which may not be evident until five to ten years after the end of 
the program. An assessment in that time frame will likely attribute a significant measure of overall success to the 
foundation established under this program. 
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