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MULTIPURPOSE CENTRE, MAY 16, 2001 - ST. JOHN’S, ANTIGUA

Eva Hodgkinson-Chin speaks:

To stand up here today and speak is because of the work of a lot of individuals. A lot of officers from the government of Antigua and Barbuda worked with me on data collection, on facilities, there was a lot of support with regards to the mapping form different agencies and for that I am very grateful. 

Specialists were hired by the OAS, and they produced hazard maps. So they did the analysis of the hazards. So please, when you start to ask questions with regards to the hazards, I can answer some of them because I’ve read the technical reports, but I am not a specialist with regards to hurricanes and storm surge so bear that in mind please. The OAS has a very open policy with regards to data dissemination and in fact my report, which I’ve noticed one or two of you have the draft report. The reports or all the specialists on the hazards, all the data, all the digital maps, are all available at the website that’s at the back of this hand out. So any of you, that have internet access can log unto the net and down load the maps and the reports, they are all freely available. In addition what I’ve done is I’ve produced a series of CDs and the three agencies that I worked with in Antigua NODS Environment and DCA—each have a set of these CDs.

On the CDs all the digital data that you’ll be seeing this morning, the database, all the reports, every single thing that was involved in this particular section of the project is there for you. So there is no question about being able to get the data and use it. 

In terms of the hazard what we looked at was wind, storm surge, waves, drought, flooding, and we looked at two types of erosion; inland and beach erosion. The hazards were identified from the population themselves there was a workshop held last year October, with a specialist in disaster mitigation and the population got together, different representatives and they identified and prioritized these hazards. So they determined that in this order; wind was the most important hazard to the population. 

The critical facilities:

When I came on board I met NODS and they had started the process of collecting data on facilities in a very broad way. And I then start, with NODS, DCA, and Environment because those were the three main agencies I was working with. And we attempted to there, define what “critical facilities” were to the government of Antigua and Barbuda—and you’ll see that I have a definition here on the handout. What we looked at is “any facility that functioned as a shelter so once you’re functioning as a shelter, any school, community center, church, you’re in the database. Hospitals and clinics, all government administrative buildings, the airport, the seaports and the bridges, power, water and telecommunication installations, oil and gas companies, the protective services so we’re looking at police, fire and the prisons, and the Coast Guard as well. 

Hotels and guest houses and historical sites:

Hotels and guest houses; you will find are not typical critical facilities but they were determined to be critical to the economy of Antigua and Barbuda and therefore included.

So this project is also going on in St. Kitts and Nevis, you may find that in terms of their database they did not include hotels and guest houses; but in Antigua and Barbuda the decision was made to include it. 

The data base itself: When I came on board the data was being collected what I did not want to happen was that, that data base would be set up for a one off project, because a lot of time and effort goes into the designing of a database. So what I opted to do instead was to create a database that NODS could then have for their own disaster management so they can use this to manage their facilities and take it further. And I will just take a seat here so that you can see…. I’ll give you an idea of what the database looks like. I don’t know how many of you are familiar with ‘Access’ but it is a database that is built in ‘Access’ and there is a menu interface that allows the adding and editing of facilities. The interesting thing about this is that NODS is now collecting information on facilities much broader than the critical facilities and the buildings that are in these facilities. So for instance in the hospital they have a database of every single building that’s in the hospital. Its important to them for their own management purposes. When I first delivered this database, which was towards the end of February I believe, I realized on my next visit that they have continued working with it. They’ve been adding data even now there is another project in the PGDM where a consultant has been hired to examine the government buildings and its structural vulnerability and that data will then be fed in to this database. This database will continue to become more robust. And it is always a great pleasure for someone who works with data basis to find an agency that takes a data base and runs with it. And you can see the utility is coming out of it. For that I am very grateful to NODS for that. So that there is this database that exists. 

What I’d like to go through now, here, is the assessment methodology. Because what I was hired to do was to take the data that was being collected on the facilities the maps that were produced by the consultants of each hazard and pull them together in this environment called a GIS, and I’ll chat a little bit about what that is, and come to some conclusions and what I’m presenting today are those conclusions.

Lets, just look at the assessment methodology, I’ll start there, first of all it begins with the identification and prioritization of hazards which as I’ve said was done in a workshop. You have to create an inventory of critical facilities. 

This is the Inventory for Antigua and Barbuda…. so if we look at a table here of facilities you’ll see that we have a facility and there is a host of information inside of here. You have the name of facilities its type, address, district whether or not there was architect input generator capacity, drains, type of roofing material , type of walls. NODS has a wealth of information that they have collected that’s inside of here. The important thing for me, because I don’t need all of this information, what we needed it for was to assess the buildings, assess the facilities and if you flip over for me you will see; assessment factors categories and scores. And what we did was, we assessed each facility in terms of its damage history, its structural vulnerability, and its operational vulnerability. Damage history tends to be fairly cut and clean you either had damage or not had it in the past.

So according to each type of damage each facility had had in the past, you got a score. So if you had minor damage you were scored ‘1’. A facility such as the hospital that has had repetitive and significant damage to different buildings would be scored ‘3’. So it varied with each facility. 

For the structural vulnerability NODS in particular, sat with me and we went through every facility looking at the structure to the roof, whether or not there were straps, bolts screws, we looked at the construction of the walls and a decision was made whether or not the structure was vulnerable, and you got a score according to that. 

In terms of operational vulnerability what that means is: the ability of a facility to continue to operate in the event of a disaster, it assumes that there is a certain structural vulnerability and that there was a hazard of a particular type. It assumes that there was the average kind of hazard. In terms of the scoring factors, that is certainly the most subjective factor that was used. And one of my recommendations in my report is that the assessment process should be redone with a wider group. So lets redo the assessment of the facilities and lets see if the answer is any different. My gut feeling is the facilities that are up at the top are going to stay up at the top. The numbers, the absolute figures may vary. But those facilities that are certainly still more vulnerable will be still up at the top. It is the marginal ones that will vary. And you will see as I go through the scoring process it is a relative scoring, so the number doesn’t mean that much. But the fact is if you are up at the top you are most vulnerable and attention should be paid to you.

So we assess the facilities, then the specialists came into the picture and they created hazard specific vulnerability zone maps. We then conducted the locational assessment of each facility. The data that’s inside the access database is used to enter the damage history the structural vulnerability and the operational vulnerability score. 

So you will find there is a form for that entry and each facility has been given its score, and this is Holberton Hospital so its been scored in terms of hurricanes, drought, storm surge, flood, erosion, and earthquake. And what I’ve done in this database is created something that is called a query which automatically tallies these so all it does is adds up the damage history the structural vulnerability, and operationally vulnerability. So for instance for hurricanes, Holberton Hospital would have three and three six and one seven. If you look at the back at the vulnerability assessment formula: that “v” that you see there you see “ FVS” that is the total score is equal to “L” plus “V” That “V” is just the total of those three factors…so you can bear that in mind and that is fed into the GIS.

Any questions with regards to the database? 

The locational analysis takes place within this piece of software tool, that is called a “GIS.” I don’t know how many of you have seen or worked with a “GIS”. It’s a little different to a database but it is based upon the same principle so there is a database that sits behind the “GIS”, but what sits in front is a series of maps. This is why I was hired, because I work in this environment. A GIS, basically, allows you to take data from a database and maps all into the same environment, do a spatial analysis so what you create is a series of layers that you can now ‘query’ through the layers. So you can start to say, okay, tell me what is at…you can use coordinates? What is at this particular coordinate? What is a distance from? Because it now recognizes space measurements. So, what is ten miles from St. John’s? Give me every facility within ten miles of St. John’s; it can do things like that. It can also do much more complicated queries as we started to do in this project. It can say…okay, …this is the result, long-term vulnerability result for wind, or hurricanes in Antigua. 

The dots here are the facilities that were in the database. You can say show me which of these facilities are in the high zone. And it can do that for you. 

Any general questions with regards to this “GIS” concept before I start to go through results?

In terms of the formula that was used: this is as I said the result for wind, hurricanes. There were results for each time period so the specialists which were hired produced maps for 10, 25, 50, and 100 year storms. This here is the answer from the model, remember we are using models to generate these results, the maps. For the most likely storm that will be experienced in Antigua….and in terms of the facilities that were critical facilities and their scores….the “F V S” which is when you take that “V” factor from the database into here…and you do this calculation. The “L” if you look at the ‘hazard zone’ score table you will see if you’re very low or low…for instance if you are in a low area, (this light shaded area) you get a locational vulnerability score of “1”.

So lets go back to Holberton Hospital, it already had a “7” which was the “V” factor, it gets and “L” of “1”, and it is then multiplied by what is referred to as the ‘hazard priority score’ which came out of the workshop in October, when the communities themselves prioritized the hazards so the hazard priority score is “6”. And that is how the final “FVS” score is calculated. 

What I will ask you to keep referring to as we go through is that highest possible “FVS” because for wind the highest possible is 42. So if I take the highest damage history score that we could get, the highest structural, operational vulnerability….everything for that particular hazard, the most I could calculate for you is a 42. And you will see that in terms of the “FVS”, the highest was 54 so the range 31 to 54 (this dark green colour) are the facilities that had these particularly high scores. You will find there are one or two along the coast (let me just refer to the report here a minute)………….The facilities with the higher “FVS” are fairly evenly distributed through the northwest and southern sections of the island. The facility that is up the highest “FVS” is actually Holberton Hospital. The interesting about that as someone pointed out yesterday is that there is a new hospital being built on that site. However all is not lost yet…because when you go back to the table Holberton Hospital is not in a high zone of vulnerability. So what this is indicating is that much of the damage in the past was probably due not to its locational factor, but rather its structure. And one hopes that the new structure is significantly stronger and built to withstand the hazards. So, you see where we are going with this, and the type of empowerment that you are being given here. So you don’t just look at the fact that the facility has a high score and sign it off, but rather then start to see is it in a high zone and if it isn’t in a high zone then that means its something else other than the locational factor that is making it high and you can then start to mitigate, which is the whole point of this exercise. 

So this is the long term hazard. 

You will see that the opinion of the specialists in this particular field is that the most frequent storm for Antigua, the high zone (this red zone here) will be along the southern coast. And hopefully for those of you that have worked with maps a lot of what I am saying this morning is common sense. If you are on the southern face of the southern range in Antigua, the winds are going to be highest. If it isn’t common sense draw it to my attention because it means that I have an error.

So this is wind. 

Lets take a look at storm surge, you will see that in terms of the long term vulnerability to storm surge, most of the coast is high you are going to have some areas along the south coast; English Harbour, all the bays along here where storm surge is going to build.

The areas of particular interest would be that it would then start to intrude into the Jolly Harbour area, your are going to have…. this is the sand flats to the south of Five Islands.

What do you refer to that area? 

Thank you.

The intrusion into the main harbour of St. John’s it’s high but is doesn’t really go inland because of the slope of the land. You have a very interesting phenomenon going on in Parham Harbour, and an intrusion into the southwest of Parham Harbour.

So this is your long term vulnerability in terms of storm surge. 

In terms of the facility “FVS” you see we are looking at costal facilities now because obviously now because storm surge is largely a costal occurrence except for this intrusion here, and in these two areas. You will see that in terms of storm surge eleven facilities had and “FVS” of more than “14”. And the concentration is along this section of the coast and as I go through the hazards you are going to consistently see attention needs to be paid to that Runaway Bay, Dickinson Bay area, for a number of hazards the scores are very high. So you’ll see we have a couple of hotels along this coast with very high “FVS” scores. And I think common sense again starts to tell us that when there is a surge and waves and tides are very high, yes we have facilities right on the coast in those areas that are vulnerable. Along the south coast you have fewer, and I would guess that it is because of the elevation of those facilities because the land tends to slope fairly steeply in those areas. So again we have some facilities here …this is hail house, St. James Club, Half Moon Bay that are vulnerable to storm surge. They are in the lower vulnerabilities. When we are looking up here at the ones that are really high. 

We are looking at a couple of government agencies here. And as am going through you are seeing that I am showing you the functionality of what this ‘GIS” tool can do for you. Because it is being delivered to you. You point and click at the feature and it gives you the information that is sitting in the database table behind so we have, Establishment, Department of Tourism, Heritage Quay, General Post Office, Industrial Court, the old Admin., all within St. John’s, the lower portions of St. John’s. Along here we have Lashings (let me just zoom in a little bit) so we have Lashings with twenty-eight. (I’m trying to pick up the higher ones.) Siboney, and so on going up along the coast. Definitely that Runaway Bay, Dickinson Bay area requires some attention

So, that is storm surge.

The specialists also considered waves, and you will find that the relationship between waves and storm surge are obviously very close you can’t have waves without water. So the area of intrusion southwest of Parham Harbour actually here is predicted to have low waves. So you are talking about a situation here where you are considering yourself on dry land but in terms of the norm for storms you could expect some low waves in you area.

You have the intrusion here into Handson Bay, of some low waves as well. Into Jolly Harbour you have high waves intruding into Jolly Harbour. As well, into English Harbour here, obviously, when you have a deep harbour your are going to have higher waves closer to the mouth and then as it gets inland the waves will reduce in size. It's just again common sense with regards to that. The facilities that are most prone to these waves again. You see a pattern, the same pattern that we had, you see this facility coming up again, the other one that’s particularly high is out at Long Bay. 

Between the two, Long Bay tends to come up not as frequently as the Runaway / Dickenson Bay area, but certainly its there in terms of an area that attention needs to be paid to. Now once again just to remember because I’m seeing, to remind you, I am seeing a little bit of concern, what I am doing is I am taking the score from the database and using the score from these zones and I am looking at if the facility is in these zones and I just do the calculations and the “GIS” database does it automatically for me so it is an automated calculation. Lets move on here, because I want to make sure I show you Barbuda as well today. The other hazards that we looked at, we looked at drought, which should be an issue now because you have an ongoing drought. Now these are not the areas in which drought is occurring, these are the areas that are most vulnerable to drought. So, for instance, you will find this area here the southeast, around Shirley Heights it is most vulnerable to drought because of the vegetation, the fact that it is bare, the fact that there is a lot of grazing going on in the area. So, it is highly vulnerable. You also have the area, to the north that is vulnerable and if we think of that area it is a fairly bare area you have a lot of exposed soil in that area. So that makes it vulnerable. The facilities that are most vulnerable, there is a high relationship between, the hazard zones and those facilities as you can see but there are also a couple of facilities that are very high, that are not in this very high zone. They are just in the high zone so if we come across here and look at this one. Yepton Hotel for some reason came out in the score very high, in terms of its “FVS”. You’ll see that along Long Bay these two facilities here, these two hotels, have a very high score. This facility here Falmouth Hotel, it's high. So these are the types of patterns that are coming out of the analysis. Now there is also more analysis that can be done, and what I have attempted to do, in the “GIS” is to now identify features such as good agricultural land. Because from my perspective, if I am doing a plan and there are areas that are prone to drought, one of the things that hits me immediately is agriculture. So I want to see the land that is good for agriculture and what I use as the source is the Land Capability map, and the DCA agency helped me by identifying the characteristics of land capability, that can be used to identify what is good agricultural land. So certain types of slopes, certain classes of land, certain soil types were used, and we came up with good agricultural land. And what you can use this type of thing for is if I am going to site agriculture, new agriculture you certainly don’t choose good agricultural land that is in an area that is very high for drought. So it is a planning tool, as well as a mitigation tool. And I have been chatting with the planner at DCA who is working on the plan, the “St. John’s Plan”, they have been using this information for the development of the plan. So when they are looking to zone areas, or develop policies they can use this kind of information to feed into the definition of areas that are good for agriculture. 

That was drought.

We looked at flooding as well. There aren’t very many areas in the country that are prone to flooding, but I think most of you know the areas that are. What the model looks at is low lying areas but it also looks at such things as mangroves and swamps. So for instance, you will find immediately an area of mangrove and swamp that there will be some flooding with heavier rainfall. You will also find this with areas around bridges, so for instance, if we look here, this is North Sound Bridge. 

Those of you who are familiar with the area know there is flooding around north Sound Bridge, because there is an obstruction. The other area as well, the other very high area is, I believe this is by Bendals Bridge, so you’ll find that flooding occurs in these areas and what I found particularly interesting is that the specialists who produced these maps just gave me these areas on the maps and I had the critical facilities and then when I put them into the “GIS” and started to overlay them I saw that what he said in his model held true for my answer. That made me feel a little bit better about the results because there is a definite relationship between the location of the bridges and the flood-prone areas. So you have this area in the center here, which is, (let me get the name of the village) Piggott’s, so there is some moderate flooding in the Piggott’s area and hopefully that holds true with your experience. 

We looked at inland erosion, and what the specialists in this area considered, are things such as gullying, land slides and he attempted to create a single summary map that said this for Antigua is the area most prone to all these types of erosion. So you will see that along the south coast we have a lot of pockets. There is some relationship between the slopes and the location of rivers but that is not for me to say because I am not a specialist. I can start to see the relationship, but that will definitely have to come from his report, and it is available on the net. The facilities that came up highest, if I turn this on, these are the facilities, (the yellow), that have the highest score. And if you remember from the total possible, for erosion, the total possible is fourteen. So these are anything over the fifty percent. And they are in this area, and we could take a look at a couple of them you have Falmouth Hotel here, just arbitrarily, you have John Hughes, the telecommunications tower there. An appendix to my report has the listing of every single facility and its “FVS” score for each hazard. So the data is readily available. 

We also did beach erosion:
The considerations, for the beach erosion, was that it was based on the beaches that are monitored by the Fisheries Department of Antigua and Barbuda, so we are not looking at every single beach in Antigua and Barbuda. They monitor nine beaches between the two islands. Some beach erosion zones were generated, (and I have to zoom in a bit so you can see it) and I will again zoom into the area that is most interesting and that is Runaway Bay, Dickenson Bay Area, and only last night I was sitting at dinner and somebody was looking at the beach and saying but, this beach used to be much wider, there isn’t much sand. This is really of importance to that area. The facilities that are highest, which are, (lets take a look at these), you have Siboney, and Sandals. Those are high in terms of the Beach erosion, vulnerability to beach erosion. These in a nutshell are the “FVS” factors the results of the hazard and the results of the facilities for Antigua. What I attempted to do because I have a planning background is I wanted to get a feel for the nature of the island, not in terms of each hazard, but in terms of planning because you want to do mitigation you cannot do everything at the same time. There has to be some sort of prioritization. So what I did, is I took each of those hazard maps and remember I am in a “GIS” so I took the maps and all the zones and in the same way that I added up all the “FVS” and facilities I added up the hazard zone maps to be able to get zones with the highest possible hazard vulnerability score. 

And what you are seeing here is that answer. What it tells a planner, tells anyone that is going to work in the mitigation area is that these areas here, the ones that have the highest scores, are the areas you should start to pay particular attention to. They have high vulnerability scores it doesn’t say, it's high for wind, it's high for flooding, it's high for this, but it says overall when you’re going to prioritize start looking at these two areas and pay some special attention to them. I then also looked at the total “FVS” for facilities and obviously because you have a high concentration in St. John’s you’re going to have a dense area there. And, in terms of trying to really show where your hotspots are for paying attention to facilities because NODS in for instance is going to have to have some king of program, mitigation program for looking at the facilities that are most at risk, certainly the government facilities. And what you see when you use this approach of doing contours is that you have some definite hotspots with regards to the highest “FVS” values for facilities. So when you are starting to pay attention to them this area once again, Runaway Bay, Dickenson Bay Area there is a concentration up there on the north coast up to the east of Parham. Long Bay area, and I think when you sit back and you think about the nature of Antigua, it should be making sense. What I also want to wrap up with here in terms of Antigua results. And you have the hazard zones that you can use for planning and mitigation. You have the facilities, the facilities with the highest scores have bee identified. NODS is aware of the shelters that are flood prone zones, and high wind zones, but we also have a very extremely important tool, in terms of this GIS, for doing further analysis, and the project outside of having output on these maps and facilities have scores also created a lot of digital data for Antigua and Barbuda.

In terms of the islands in the Caribbean we certainly have a good base set of digital data now, and the specialists produced a whole host of data, (and I am just going to show you some of them) a lot of the data came out of the DCA as well. So you see as I am going through here its very simple to turn on and off themes and start to get the visual relationships between the two. And the system is capable of doing more than just visuals, it can actually do the tabular analysis as well. So one of the things I did, because a ‘3-D model’ a ‘digital elevation model’ was produced by the project was I integrated it into the GIS so that I, you could start to see the wealth of information that you now have available. So its this drawing here, the only issue that I would say with regards to this is that as I said yesterday, when and if you do go to load this data to your computer, make sure it's big, lots of storage capacity, lots of memory and very fast because what I am running it on for those of you who are familiar, this is 500 MHz and it has 128 MB as well, and we are still taking a little while to draw it. And had tried and I had thought that I would be able to do the 3-D, the actual 3-D, because there are extensions to this program, and you could drive into English Harbour, and I had built the ‘3-D’ model in my hotel room the night before, but it just took so long to come up on this machine. It would not work for a presentation, you could go off and eat and come back, and it would still be going. But I want you to know that you can in fact do it, and you don’t have the digital data available now to do it. Why this is important? Because you can now come and put roads, I can put facilities on it as you can see here, and start to see, okay this facility is not on coast, but it's going upland, it's on a slope. I can start to see that the facilities Runaway Bay, Dickenson Bay area, they are flat. They are on a very low slope. So you can start to really understand the data. The other important facility that was made available by this data, is that a grid was created from the contour map, and the existing contour map, of Antigua I believe is of a 25 foot contour interval so what was generated is a grid, and what that enables me to do is generate smaller contour maps at smaller contour intervals, which is quite an interesting thing to be able to do. Because for some mapping you would like smaller contour intervals. Having said all of this, let me just say that ….people tend to believe that what comes out of a computer is right…..its only as good as what was fed into it. So yes the 25 foot contour map of Antigua does have some errors and yes this answer that is coming out does have some errors, but it is a start. And it was a start that enables you to build relationships, and start to understand systems that exists in Antigua. 

So let me just show you Barbuda

Are there any questions with regards to Antigua? Am I putting you to sleep yet?

So…exactly what we produced for Antigua we produced for Barbuda. The only constraint was that we didn’t have maps such as a soils map for Barbuda, but we found out yesterday, it was recently found and I know the DCA is going to be working on it. Because the more data that you get into this system the more robust the system is, and the better the information you will get out of it. It is pointless to do a system like this and use it like a fridge. What you want out of it is to get as much information as possible out of it. And all of us have different perspectives….so I encourage all of you to just use the data to get what you need out of it. So let me do it in the same order.

We’ll start with wind, and structurally Barbuda is very interesting because we have this lagoon and the sands pit. So you’ll see in terms of the long-term vulnerability for Barbuda most of the island is moderate, and you have the central portion that is low. And unfortunately nowhere is “not vulnerable” but you have in the same shot “nowhere is very high”. This is the long term there are going to be periods of time when you have storms that are less, and storms that are more. And in terms of the model this is the answer. In Barbuda most of the facilities are concentrated in Codrington so you’ll see this pattern throughout. You have the facilities in Codrington and along the southern coast the facilities that are highest in terms of wind, if we zoom in to this little portion here, we saw River Port, coming up consistently. We saw river port coming up consistently and in Codrington we have the public works, and we have the electricity/power stations. So those are the facilities that have the highest “FVS” scores in terms of wind.

We’ll go through, we’ll take a look at storm surge. In terms of storm surge you have the entire coast surrounded by moderate, but as you get into the lagoon it becomes high, there is a build up at the mouth of the lagoon, and then in the southern section. You will find a build up of storm surge. 

The facilities again, that are most vulnerable, River Port in this area is the highest along that coast, and one of the interesting phenomena in Barbuda is the fact that storm surge in terms of the long term vulnerability, to some surge. In terms of waves, again you see the relationship the lagoon has high waves, although it is protected, it's still going to have high waves. Very high waves are going to be on the coast and you have River Port here with the high waves very close. And this area of low waves: that is now stretching across the peninsula. Codrington is just in the middle there so there is waves actually fringing both the north and south of it. 

Let's take a look at the drought; you have the drought for Barbuda. The area of high is this central and southern section, moderate and the whole are of this pit is considered of low vulnerability. The facilities with the highest, you have this here which was the airport, highest “FVS” there and within Codrington itself, you have the (lets take a look at a couple of the facilities) electricity, power station, fire station, airport, and different government administration buildings. 

The flooding was particularly interesting yesterday, because when we looked at the facilities in Codrington, you could say if some flooding, although the nature of the flooding in Barbuda tends to be “run off”, runs off very quickly, it doesn’t occur. The facilities that had the highest score, one of them if I remember correctly was the fire station. So that was particularly interesting. There are quite a few here within Codrington, and these are the ones labeled, such as the Barbuda fire station, that had high “FVS” scores for flooding. You have a zone of moderate along the southern coast which extends north east from River Port and the area here that’s related to some mangrove I believe, on the south east coast and then there areas of low flooding again, along the coast. 

We can look at the inland erosion and we see that the area…there is no area in Barbuda that is considered high, or very highly vulnerable to inland erosion we have moderate and low. Most of that east coast is vulnerable, moderately vulnerable. The facilities again and in terms of the facilities and how they were assessed River Port again turns up very high, so in terms of looking at mitigation facilities certainly River Port keeps being up there so its something that attention should be paid to and only yesterday I learned that is the major port. I had assumed the one in Codrington was the major one so certainly it's very important.

In terms of beach erosion, it was a little disappointing for me because no facility was in the beach erosion zone. But good for Barbuda. The facilities, the “V” factor, that is just the database, the facility, they only went to three, in Barbuda so that is, really, there wasn’t that much concern there. The beaches that had the highest erosion rates, because the thing about beach erosion is that although it doesn’t affect facilities in Barbuda, Barbuda has some phenomenal beach erosion rates, on a couple of beaches. And those beaches, Palm Beach in particular, I feel is an issue, because that is hitting bang on your spit so there isn’t that much to erode to get in. You have, Palmetto Point, the Coco Point area, this A, B, and C, which people keep asking me has to do with the fisheries because fisheries has divided the Coco Point beach into three sections, dependant upon their erosion or accretion rates.

You have Dulcina and Twofoot Bay and Gravina Bay here. In terms of the beach erosion zones, you see this is very high. If we go up and we look at Palm Beach, it’s a moderate erosion rate. And Coco Point itself it's high going towards the point, and it becomes moderate as you move further inland into the bay. 

What I tried to do as well is- just to be safe I built a 100 meter buffer zone to then see if there were any facilities that were any facilities at all if they were not in the zone maybe they were close to the zone and then we could at least note those facilities. But they were still not in the zone but they were fairly close as you can see with this facility here, so in my report there were the ones that I would have noted. The Coco Point Hotel: anything that was close to the zone. 

In terms of the total vulnerability, now you’ll find as you remember the hazard maps that you have been looking at there areas that are most vulnerable is this southern portion here of the lagoon, and stretching south towards the south coast. Because you have a build upon that south coast from hurricanes as well as storm surge wind, and the southern part of the lagoon and then this area here to the mouth, so in terms of mitigation and prioritizing an attack on these issues, certainly these two areas, should be addressed first.

Which is the whole point of this map. Because this is not “hazards specific”.

In terms of the facilities once again we have, in terms of, total “FVS”, you have River Port, being fairly high, you have the Coco Point Hotel, in Codrington itself, this one is particularly high. The electricity power station which is quite an interesting one to be high. These are the facilities that are most vulnerable to all hazards. And this, the power station is fairly close to a zone that is also high, so that is and interesting relationship there. 

As I said earlier all the data that is provided for Antigua is provided for Barbuda as well.

So yes, you have a DEM, you have a grid map, so these are the point elevations that can actually be used to regenerate contours at different intervals. You have basic data like roads and contours, you have a DEM and in this case it looks a little different again, because I am just trying to show you that it can look different ways. But you can see the highlands and this must be like a valley going in (I don’t know) but its showing here as a slope going up towards a highland there and along here a lower slope going up high. You have the land use.

One of the things you have available to you as well are some geo referenced maps and what I’ll try to do here just to end up, is to show you how easy it is to add it in.

And the format that you are seeing on the screen here is actually what is on the CDs

So an exact copy of this is on the CDs that I have distributed. You actually have a geo referenced photograph which I can show you, you see something a little different. And I’ll just try to build some awareness as to what you can actually see so what this is two aerial photographs that have been scanned in and geo referenced and you can take any feature such as roads and drop it on top of the photograph in any of the facilities and now update your existing mapping. Not that hard to do. And the other one that is particularly useful that people tend to not consider is the maps, and what we have done for Antigua is we, and Barbuda, is we scanned in an geo referenced the topographic map sheets. While this is important is by doing this you can get a backdrop of all your roads and (put it on top of here) all your roads and labeling of all your roads that are on your map, as much as are on your map, without actually having to go out there and having somebody to digitize it for you and having to source your digital map. So all this is available. This has been done for the project, and it has been delivered to the government of Antigua and Barbuda so you have quite a considerable bit of data.

CHIN: any Questions?

Have I thrown too much at you this morning?

But, as I said when I got started, what I wanted you do is to start to think about what you can do with this data. Because I am sitting here clicking and moving around, it’s not that hard to learn…its not an impossible tool. It’s very easy. This is the easiest user interface to the GIS and there is such a wealth of information available now that I would be really upset if some use didn’t come out of it. So I don’t know if any of you have some thoughts.

QUESTION: Having seen the new power station for governments. ………(UNCLEAR) 

I couldn’t help but observe of course the vulnerability of the power station as you have now mentioned and we would have to look at all the circumstances, and see what best can be done, I mean the best suggestion would be a possible relocation of the service/power station. But of course we would have to think of the cost involved and how we are going to get the funds, and so we will have to generally deal with the situation and then come to some kind of conclusion, hopefully, we can get the support from the council and the government in whatever decision we may come to.

I want you as we’ll to note that these results are the results of a model. And as I said when we first got started. That I really suggest, to be able to support this initial answer and this is a draft report, that you really should sit with a very wide group and reassess the facilities in terms of the vulnerability, and as with the hospital. Look at it and see…Is it the locational factor or the structural factor or the operational vulnerability, damage history, and start to analyze why the answer is there. I think that is the real value of this data. It can help you to focus on why there is a particular result

I just want to ask…when you make your presentation if you would identify yourselves…I have a question to the representative from the Labor Department. And it has to do with job security. Having looked at the maps you can, you would see that there are a number of places of employment that are in very high risk areas….Maybe I shouldn’t ask a question but to make a statement. In the process of , in the whole process of sensitizing the general public and those in economic activity. It seems to me that the labour department would perhaps have to come on board in terms of the security of employees from a mitigation point of view.

If I may just say ..I found the presentation was very instructive, extremely informative and it’s a real eye-opener as to what are some of the reasons why certain areas seem to be more affected in hurricanes and disasters than other areas. Yes, I agree with you that this information that we now have before us, we have a job to do because we still are faced with. Even though we are, we realize are vulnerable to hurricanes particularly, there are some people who still do not take these very, very seriously. And it means that having identified the areas where vulnerability is greatest then it is in the interest of all to be sure that those areas are targeted in whatever way so that persons can see about insuring that their structures are more secure and that they take all the necessary precaution in the event of a hurricane and those disasters, so they limit the damage that is done to their structures, so as to insure that workers are not displaces and so create greater hardship.

Are there any other questions? Yes…

QUESTION: Ministry of Health:

This is not really a question, it’s a follow up of what you were asking. As you highlighted the vulnerability of the Holberton Hospital, couple things cross my mind.

One is that as you know we are constructing a new hospital and we are in the process of deciding the future use of the existing Holberton Hospital compound so it would be very instructive for us to look in some serious detail on the findings of your study. The other point that bothered me is the location of the new hospital….because it seems highly vulnerable in terms of its elevation…and I was wondering if it might not be possible for us to carry out some study on that location as well.

CHIN’S RESPONSE: I know Mr. Mullins must have a response here…just let me remind you that what we looked at with regards to the hazard vulnerability map for the hospital indicated that it was actually in a zone of low vulnerability, so that most of that “FVS” score the fact that Holberton, the existing Holberton Hospital was high was because of the prior structure, I would hazard to guess but I know Mr. Mullins could respond to that. So that it may well be that the location is quite good. St. John’s is actually, except for the areas that are low, close to the sea level, its actually quite a good location and in fact history, people tend to live where its safest on an island our population, location of our populations have evolved over time, so St. John’s is really one of the safest areas to be, so that it may well be the structural vulnerability but….I will let Mr. Mullins comment.

I’d start by saying I am neither an architect nor an engineer but I think I’ve been associated with assessment of buildings for a long enough period, and you are quite correct. We now have to develop a culture, of where; total mitigation was lost at the inception. Things like retrofitted intervention. And the present Holberton Hospital could be used for just about anything. What would be required. An analysis of the structural integrity, which will guide what type of mitigation intervention, to take place to reduce or eliminate the existing risk to some of the hazards.

…That’s one of the reasons the assessment process should continue. That this shouldn’t be a one off thing because it reflects only the situation now. But it should be done at intervals so after you’ve done some mitigation and retrofitting reassess the facilities and consider them again within the hazard zoned that you have, and see the patterns that exists then…. There was another…

COMMENTS: Celia Roberts with the Antigua Hotels and Tourist’s Association:


In the comment to your comment which was posed to the labor department, I must say that its not just the labor department but the entire private as well as public sector that has to get involved in awareness as well as the securing of peoples livelihood, properties etc. I can say from the Hotel Association’s standpoint through the Caribbean Hotel Association, there is an annual seminar, a workshop, which demonstrated methods or ways as to how to prepare yourself, not just in hurricanes, but in natural disasters and there is a availability of experts to come to your facility as well to go through with you what you need to do to have your property better secured. What we will have the task of doing though is to get the public to buy into it the information is there, and we have to try and get the public to buy into it that is where we have a task.

If I may just add …when we embarked on the mitigation component of this comprehensive disaster management. It was specifically so that we could move one stage ahead of preparedness and response. And you would appreciate that once a facility has been built, there is so much and no more that can be done to make that facility less vulnerable. Therefore we are going to have to start immediately, to make sure that the relevant studies, and mitigation intervention takes place from the very beginning when the design and development of the property is conceived. So that when its built it would be built with all of the necessary mitigation inputs from that stage, and that will eliminate all of the other negative spin off that will require the labor department and all the other facets that we looked at this morning.

Ernest Benjamin PGDM Antigua

This is to the Tourist and Hotel Association…Looking at…. in reviewing the reports 

Droughts – first of all, I think we need to agree with you that the private sector should be involved. But looking at droughts—what is being indicated that in the hotel sector their environmental orders have been suggesting that there have been some wastages dealing with the way you might use your lawn mower and things like that –your faucets. It was also suggesting that recycling of what we might call gray water is not done. The other matter was the question about location, what I want to find out is if at this moment the Tourist and Hotel Association have been given thoughts to: Having a mitigation plan and also what is it’s thoughts in terms of the conservation—water, wastage, and back up water in the case of droughts.

The Hotel Association, I don’t know if you are aware we recently had a workshop, I think it was week before the last “Greening your Hotel” and all those subject matters came up in that workshop. We have been trying to improve the environmental awareness within the hotel sector…and we do have several plans. Many hotels are into conservation, there are many hotels and we do have to work with more to get if not all, the majority of hotels on board but I can say that there are many hotels at this time that are trying to improve that situation 

What about the plan? A mitigation plan…

I was reading somewhere that you have been having exchanges with the Caribbean Hotel Association and that kind of issues but I am not aware that in Antigua and Barbuda the hotel association as such are putting a structured mitigation plan and implementing it 

For…specifically in what area?

There is a plan and it is ‘umbrellared’ --The Antigua Hotel and Tourist’s Association is a member of the Caribbean Hotels and Tourists Association. And it is an umbrella system where the member hotels are the –hotels in Antigua –subscribe to the hotel’s local hotel association which then subscribes to Caribbean Hotel’s Association and then there is a plan which was what I was mentioning before about the disasters and environmental situations. There is a plan that is in black and white, and each member hotel has a copy of that plan. It is available through the hotel association for anybody who wants to get a copy of it, but there is something that we do, there is a grounds and basis for our annual workshop that I mentioned previously.

Finally may I thank you very much and at NODS, we are in the process of finalizing the mitigation policy and plan and we have been trying to make some contacts with the hotel Associations, so we will see you at the next meeting and while I am on that Dr. Mullrane? What he is suggesting is that almost all your facilities the clinics, Holberton Hospital as such have been impacted various ways by: winds, and in terms of drought we might know what might happen in terms of the health sector, what we want to find out is: basically what is the ministries take and trust to ensure that--a next hurricane comes the clinics are not out of service, Holberton Hospital quarter is not gone –the beds not reduced—basically what is the program in terms of retrofitting and all that kind of things. And in the event that drought went so severe that people might have to use water that’s not very good –and dengue- and all that, what’s the ministries program to deal with firstly health of the human sector and basically to deal with the facilities? Leave them there and hope God will protect it?

First of all as you are aware, we are in the process of constructing a number of replacement clinics. Which hopefully will be more durable and less vulnerable than the ones that we used previously. In some cases we were using rented buildings. And these will now be our own buildings and much more substantial buildings—and they are somewhat larger as well.

In relation to the Holberton Hospital, we are refitting some of the areas even though we know that we will shortly be, hopefully, moving into the new Mount St. John’s Hospital.

As you will have heard we have just refitted the Gweneth O’Reilly Ward and it was just commissioned yesterday –in fact. So we are aware that even though we are moving into the new hospital we have to do some work on the existing one. In relation to the water situation, I think that question might be more appropriately dealt with in consultation on collaboration with APUA.

Similar invitation to you doc, we know you time is precious but we’ll manage it very quickly and then let you do… In short we cannot real work this plan unless we get the contribution from the various sectors. So we will see you there…That’s a promise? Okay.

QUESTION; Greg Faustin – Engineer- DCA:

I had a problem with the methodology, like afterwards from the last workshop, at the Royal Antiguan, and it was based on the “hazard priority” score, and the mark that we gave to earthquakes. Because in the Caribbean region you know that we are ranked, we actually have a “&” scale factor of earthquake, same with Trinidad, in other words if one hits here its going to cause some serious damage, right? And yet still the hazard priority score has it at ‘1’, so in other words when we do the “VAF” it comes up that we will multiply the stuff by ‘1’. Meaning that basically it doesn’t exist—by one its like what’s that? Right? And basically what we are saying is that for earthquake, our vulnerability is based strictly on location and prior occurrence. Basically I think its very difficult to forecast earthquake based on prior occurrence. Because as you know earthquake forecast is passed on pressures building up. Now obviously if somebody had forecast Montserrat volcano based on prior occurrence then it wouldn’t exist today. We would say that there is no eruption. But it’s because of all the pressures built up, and that happened. And right now they are actually conduction a lot of earthquake studies in the Caribbean that show that we are ripe for some sort of activity, along that plate. And I think that it’s a grave injustice for Antigua. In 1974 we had an earthquake and at the time it was about 5 point something million dollars damage, which today would be about 45 million dollars. Basically I think its kind of bad to have it as ‘1’ and at the same time have storm surge and so on at ‘4’.

CHIN’S RESPONSE: I’ll respond to that by saying that the scores were generated from representatives of the population. The calculation formula is a quick and dirty way of getting the answer, yes I agree…it is and answer. There are only four islands now in the Caribbean that have this answer, St. Kitts/Nevis, Antigua/Barbuda, so you are ahead of the game in that respect. So that the population sat, representatives of the population sat and looked at the hazards and they determined that this was the prioritization that they wanted It’s not that I sat or somebody else sat--- no, okay that being given—

The other response I have to that too is that as part of my project, I have trained two individuals from Antigua and Barbuda in being able to conduct this assessment, because as I keep saying from the start it should be redone. So there is absolutely no reason why you cannot form a group, get a consensus, redo your hazard priority scores, make your arguments within a group, and let the group decide, yes, earthquake –that score is too low. We want it higher and redo it. 

The other thing is you will also note that I did not present anything on the earthquake section. Its not that it will not be done, but it’s a component that is scheduled to be done later on in the year, because I know the seismic unit at UWI is working on that section of the project. So please again, I am going to say, don’t let this be the answer and the only answer that is going to come out of this assessment. And a system has been developed for you to assess your facilities. And when the earthquake map does come out, take it and run with it and do it again. And see the answer that comes our of it. Hopefully that is a response.

I just want to strengthen something you said, you said that while we may have hurricanes here, some of these hazards have been broken down into various sections. And hurricanes have various components, which are winds, storm surges, floods. Those are the components of a hurricane. And likewise earthquake would have “ground shaking and liquid fraction” and that sort of thing. I just want to make a clarification on that point ….Mr. Mullins—observably I have seen APUA and power stations have a very high “FVS” for bad winds. 

QUESTION BY APUA REP.: if its possible at all for us to work with to see why the values are so high---as a planning tool for APUA, rather than just giving us the straight scores.

CHIN – RESPONSE: All the data in the database, the calculations, the procedure used. It’s all sitting here and its all sitting on the net freely available. 

What I will say is that again – the response that I gave the gentleman- there is need to take it further, this result is meant to give you a guide to prioritize and to make you pay attention to certain facilities, certainly the facilities that are ranking the highest. And then just as you rightly say. Start to now really analyze why they are there. Hopefully that is what it will cause, that’s what I am hoping.

QUESTION: about the ranking of earthquake

This was done at a workshop last August and if you want to see the details you can go to the net. But how it was ranked it looked grouped. They looked at the probability of earthquake occurring, that was one. The frequency, the impact and the area. If you looked at the impact…you will say that on event it does have a significant impact. Well when you look at the frequency, it looks like 1843 or something, the last one, so the frequency was not as frequent as you would say in the case of hurricanes, storm surges. And on that basis, taking all these things into account. The probability, the frequency, and more particularly the frequency, it’s concluded that the score for that hazard would be ‘1’. There is a discussion on the seismic unit on the net, and they are speaking about, I think they are speaking about, another fifty years, and another fifty years you might be due one. But the long and short about it was that yes, it is recognized that when you have and earthquake in Antigua and Barbuda it does have some real effect on buildings and structures. But because it happens so infrequently- putting all these things together the group decided to give it a rating of one as against the hurricanes, which would possibly the record is showing every six years and more frequently—every three years. But more specifically the UWI is hoping, is going to undertake an update of all the earthquakes in the northern leeward islands. And on that basis that information could be updated. On the other hand these scores are relative scores, you can, another group could sit down and redo them, and might decide to put earthquake at a ‘3’ or ‘4’. They are just relative. In the judgment of the group, it was decided because it happens so infrequently that we would just put it at one. That is not to undermine, or to belittle the effect of an earthquake if it does happen. On the other hand it is saying notwithstanding. We must be guarded and take precautions against earthquakes. 

Do we have any other questions or comments?

In that case what I would like to do is thank the OAS and the representatives of the OAS for the support that I have gotten and the Agencies that I have worked with, NODS, DCA, and Environment for all their support and help with regards to this project. And all the other agencies and individuals in Antigua and Barbuda that I have met with and discussed this project, I have always gotten a lot of support from them and I thank them very much. So, I’ll just hand over to Mr. Mullins.

Philmore Mullin:

Thank you very much, Eva. Another splendid presentation, as usual, I would just like to add and say thank you very much for coming, at this time I’ll call on the PGDM project coordinator, Antigua and Barbuda, Mrs. Rosemary Georges, to do the vote of thanks. And I omitted earlier, and I want to apologize now, to recognize the presence of Mr. Ernest Benjamin, who is the person charged with the responsibility of writing the National Mitigation Plan. Mr. Benjamin.

Vote of Thanks… Rosemary Georges:

Good Morning Everyone, on behalf of the Post-Georges Disaster Mitigation Project (PGDM) I thank you all very much, for taking time from your busy schedules to be here, to share the expertise and the guidance of Eva Chin. Mrs. Eva Hodgkinson Chin has done a considerable amount of work with various agencies, including the Development Control Authority and the NODS. 

I make special mention of the fact that Mr. Nibbs, Barbuda Council member is among us here today. I welcome and thank him for participation in this session and we hope he’ll continue to come to these sessions, even when the project ends, as it is very valuable to have input from Barbuda, as Barbuda plays a significant role in the total picture of Antigua and Barbuda. I say thank you especially to Eva for her Geographic Information Systems guidance and expertise. As she has said, it’s not the end. In my view, it’s not even the beginning of the end, rather, it is the beginning of the beginning and all of you here who have taken time to share your interests, have a vital role to play as stakeholders in continued participation and contribution to the maintenance and updating process of this most useful tool. The GIS is only as effective and current as you would continue to make it.

I trust that even when the project ends at the end of June, you will bear in mind that the National Office of Disaster Services is the home of the GIS database and will continue to come together periodically, in the future to interact, share your views and needs towards upgrading and maintenance of the GIS database.

Thank you!

TRANSCRIBED BY MS CARYL SIMON – Logistical support
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