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1 Management Summary
This document constitutes the first deliverable to result from the consulting mandate for the “Lidar
(Topographic and Bathymetric) Surveys Scoping and Monitoring Consultancy”. It summarizes the
findings during the inception and information gathering trip which took place from August 13th
through September 1st 2017.
The analysis of related projects revealed that all 6 PPCR countries besides Jamaica have finished or
ongoing Lidar projects.
The Haitian Ministry of the Interior and Local Authorities through the World Bank financed Disaster Risk Management and Reconstruction Project launched the ‘High Resolution Risk Data Initiative’. For the entire national territory of Haiti, a topographic Lidar data collection was
finished this year. The data delivery should take place before end of 2017. The data will be
available on the GFDRR financed open data platform Haitidata.org, managed by the Haitian National Center for Geo-Spatial Information (CNIGS).
In Jamaica, no current or planned Lidar projects were identified.
The United Kingdom Hydrographic Office (UKHO) contracted a Bathymetric Lidar survey in the
summer of 2016 for the shallow-water zones of St. Vincent and the Grenadines and Grenada. The data collection took place between October 2016 and January 2017. The data was delivered to UKHO, who finished the validation process in August 2017. The data is ready to be
released to the local states in the course of presentation workshops scheduled by UKHO for
the 4th quarter of 2017.
Furthermore Grenada has contracted the collection of topographic Lidar data for the whole
country in August 2017, which will be completed before the end of 2017. Final products
should become available by March 2018.
The Commonwealth of Dominica contracted the collection of topographic and bathymetric
Lidar data for the whole country in May 2017.
St. Lucia hired a technical specialist to help develop the detailed specifications for, and supervise the Lidar survey (bathymetric and topographic) for the entire country. The data acquisition
should be conducted during the dry season 2018 (i.e. March - April).
The activities under this project (Component 1 - Regional PPCR) apply only to the following four PPCR
countries: Jamaica, Grenada, St. Vincent & the Grenadines, and Haiti (bathymetry only). The subsequent efforts during the inception trip were aimed at identifying the stakeholders and suitable survey
sites in Jamaica and Haiti for the data acquisition.
The stakeholder consultation in Jamaica (workshop, questionnaire, individual interviews) showed
that the need for a homogenous, new national elevation and orthophoto dataset is high across many
government agencies and private sector entities in Jamaica for the whole island. Since no island-wide
Lidar survey of Jamaica has taken place in the past, existing elevation models are prepared based on
imagery data/terrestrial survey and are very inhomogeneous in up-to-datedness, resolution and accuracy.
In Haiti, new digital bathymetry data is urgently needed for the entire coast. Existing navigational
charts are very old (1940-1950) and incomplete, the risk of falling in distress for ships is very high.
The rescue of boats and ships (fishermen) in distress is a huge challenge. Haiti is dealing with illegal
fishery, illegal emigration by boot, drug dealing, etc.. Organizations against these activities are being
developed and urgently need bathymetric data. New coastal bathymetric data would enable to produce marine charts for tourist development (seaside resorts), commercial navigation control (naviga-
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tion charts), risk management related to the passage of high-intensity cyclones (marine submersion),
tsunami-related flooding, coastal development, coastal monitoring, etc..
Lidar data collected within this project will not be able to cover all the stakeholders’ needs in Jamaica
and Haiti, since only a part of the nearshore coastal areas are going to be covered. A prioritization of
the coastal areas of interest in consultation with the stakeholders will allow to survey the regions
where new data is most urgently needed.
The time schedule and work plan proposed in chapter 8.3 is based on the goals of conducting the
data collection mission before the hurricane season in June through July 2018 and of having the final
deliverables available by the end of December 2018 in line with the ToR for this consultancy. It is
however dependent on a very high discipline of all involved parties to provide inputs, feedback and
decisions within the given, short time frames.
Key recommendations
With the need for the topographic and bathymetric Lidar data of the nearshore coastal zones
for the 2 PPCR countries St. Vincent and the Grenadines and Grenada covered, it is recommended to focus within this project on nearshore coastal zones on Jamaica and Haiti.
Monitor the progress of the ongoing projects in the 2 regional PPCR countries St. Vincent and
the Grenadines and Grenada within this consulting mandate. The gathered information (status
of the projects, deliverables, etc.) will be delivered as part of the country monitoring reports
(Deliverable #5).
Concentrate the funds for data collection on nearshore coastal areas in Jamaica (total coast
line ~1022 km) and in Haiti (total coast line ~1771 km) where no data currently exists.
Ensure timely availability of personnel to review and approve reports in short time frames in
order to meet the ambitious project deadlines.
For the long-term data handling, data storage, a responsible party will be needed, which has
the resources to do this. Potential candidates identified during the inception trip are the National Land Agency (NLA) or the National Spatial Data Management Unit in Jamaica and the
Centre National de l'Information Géo-spatiale (CNIGS) in Haiti. It is up to the PPCR project lead
to evaluate these candidates and decide on the optimal course of action.
Each of the national PPCR countries have ongoing or finished projects. An exchange between
these project parties is highly recommended.
Next steps:
Submit Selection Criteria (Deliverable #2) for the choice of additional suitable and high-impact
sites on Jamaica (topography and bathymetry) and Haiti (only bathymetry).
Review of deliverables 1 and 2 by MORI and stakeholders. Feedback loop, refinement and final
decision on site selection criteria.
Survey site selection in consultation with the stakeholders, define area of interest for the following tender.
Delivery of the Survey Assessment Report (Deliverable #3)
Submit Technical Specifications ToR (Deliverable #4), including a clear statement of deliverables, expected timeline, estimate of cost and list of national entities with whom the consultant
must liaise to complete the work.
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Review of deliverable 3 through 4. by MORI and stakeholders. Feedback loop, refinement and
final decision on site selection (area of interest for the following tender).
Delivery of the final ToR
Bidding process, evaluation of tenders, selection of contractor
On-site visit 2; Kick-off session with contractor, Review contractor work plan, equipment, risk
management, QA/QC processes, ground control concept; “Go ahead” for the data collection
campaign.
Data collection and processing campaign by contractor. Review of regular contractor progress
reports. Quality control of intermediate deliveries. Delivery of country monitoring reports (Deliverable #5) to MORI including risk analysis and potential change proposals.
Review and QC of the final data
Data correction, data delivery to the MORI
3rd on-site component – Final Report and final presentation: Presentation of results by the contractor; Presentation of QC findings and quality estimation by the consultant; Review of available data sets and suggestions regarding further use and management of the data.
Review of the data delivery and of the final report
Finalize the final report
Review and acceptance final report
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2 Context
The InterAmerican Development Bank (IDB) has provided grant funding to implement the Investment
Plan for the Caribbean Regional Track of the Pilot Program for Climate Resilience (PPCR) over a fiveyear period. The program is being executed by the University of the West Indies, Mona (UWI), through
its Mona Office for Research and Innovation (MORI), and will be co-implemented by regional organizations working on climate change in the region.
The Pilot Program for Climate Resilience (PPCR) was designed under the Strategic Climate Fund (SCF),
in response to the urgent need to scale up investments in climate risk and resilience measures for
highly vulnerable countries and to pilot and demonstrate ways to integrate climate risk and resilience
into their core development planning.
The Caribbean Pilot consists of a regional approach that proceeds along two closely linked and complementary tracks:
National PPCR – Country based investments in six highly vulnerable nations – Commonwealth
of Dominica, Grenada, Haiti, Jamaica, Saint Lucia, and Saint Vincent and the Grenadines;
Regional PPCR – Region-wide activities including data management and monitoring for improving understanding of climate risks and potential impacts
The Regional PPCR has 4 components:
Component 1: Improving access to Geo Spatial Data and its Management for Adaptation Planning and for Impact Analysis of Sea Level Rise & Storm Surge
Component 2: Strengthening and Expanding the Regional Climate Network & its Global Linkages
Component 3: Providing regional and country level Climate Projection Models and High Resolution Maps to support adaptation planning and sectoral modelling
Component 4: Supporting applied adaptation initiatives in Health, Agriculture, Marine & Water
Sectors and Climate Change Mainstreaming
As an activity under Component 1 acquisition of needed coastal/nearshore topography and bathymetry data should take place for selected highly vulnerable locations in four PPCR countries: Jamaica,
Grenada, St. Vincent & the Grenadines, and Haiti (bathymetry only). This will support the objective of
acquiring additional scientific information which will be converted into tools to support adaption
planning. The Mona Office for Research and Innovation (MORI) as the executing entity engaged the
company BSF Swissphoto AG in order to provide consulting services: “Lidar (Topographic and Bathymetric) Survey Scoping and Monitoring Consultancy”.
The main objectives include:
Assist the PPCR Countries with the selection of suitable survey sites based on the selection criteria developed.
Evaluate options for the conduct of the survey and identify the best technical requirements and
most time and cost effective approach in conducting the required surveys.
Develop detailed ToR for the Consultancy to execute the Lidar (Topographic and Bathymetric)
Surveys to include the specifications for the high resolution maps (coastal topography and bathymetry) and Digital Terrain Models.
Monitor, evaluate and supervise the Lidar Survey consultancy to ensure the delivery of quality
products.
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This report constitutes the first in a series of task completion reports and intends to outline the
situation at the beginning of the project, describe the key requirements for the geospatial data to
be collected and to develop a work plan for the further milestones in the project.
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3 Inception Trip
The first on-site visit by the author on Jamaica took place from August 13th to September 1st 2017. The
main goals were:
Introduction with the MORI team
Review of the project background: Overreaching goals, existing data, project focal points,
budget and schedule, previous and current related work/studies/reports; existing expectations towards the final data sets to come out of the Lidar project (ToR), tendering procedure
etc.
Identify and contact potential project stakeholders
Workshop with potential project stakeholders and data end users: Short presentation/introduction of the project and Lidar/Bathymetry technology; Team discussions in five
groups aimed at the identification of potential survey sites along the coast, resulting in a ranking based on pre-defined selection criteria, and defining the needed products in these areas;
Stakeholders formulate their main challenges, existing geodata usage and working tools (e.g.
GIS/CAD software) using the prepared questionnaire;
First draft of the site selection criteria
Scouting trip and site visits around the islands’ coast line to identify the topographical characteristics and specific challenges regarding the survey flight and data processing
Gather auxiliary data for the technical specifications and tender document:
o Review of the Geodetic Reference Frame and the Control Network
o Climate and weather statistics to include in the tender document in order for the bidders to estimate the number of suitable days for survey flights.
o Relevant requirements for foreign air operators to operate in Jamaica and Haiti, airspace regulations and restrictions (civil and military)
Draft the inception report including the detailed proposed work plan (this document).
The detailed itinerary is documented in Appendix 1.
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4 Related work in the 6 PPCR countries
4.1

CHARIM project (Caribbean Handbook on Risk Information Management)

The following paragraphs are copied from http://www.charim.net/Zero-a.
In 2014 the World Bank initiated the Caribbean Risk Information Program with a grant from the ACPEU Natural Disaster Risk Reduction Program. A consortium led by the Faculty ITC of the University of
Twente [was] responsible for conducting capacity-building workshops, generating training materials,
and creating hazard maps to expand the capabilities within participating infrastructure and spatial
planning ministries to use hazard and risk information for decision-making.
The main objective of this project [was] to build capacity of government clients in the Caribbean region, and specifically in the countries of Belize, Dominica, St. Lucia, St. Vincent and the Grenadines
and Grenada, to generate landslide and flood hazards and risks information and apply this in disaster
risk reduction use cases focusing on planning and infrastructure (i.e. health, education, transport and
government buildings) through the development of a handbook and, hazard maps, use cases, and
data management strategy.
This initiative resulted in a first stakeholder workshop in 2014, focused on natural hazard modelling
and mitigation. The report is available at
http://www.charim.net/sites/default/files/handbook/otherpages/Workshop%20report%205%20countri
es%20final%20version%202016.pdf). The workshop clearly identified the need for more up-to-date,
homogeneous and accurate elevation data for all these countries. This need was/is being addressed in
different Lidar projects starting up under the DVRP project.
In addition, the CHARIM project succeeded in consolidating many digital base datasets and making
them available through a common internet platform (http://charim-geonode.net). Among others, the
current 5 m-resolution national digital elevation model (DEM) data sets for Grenada, St. Vincent and
the Grenadines (SVG) and Dominica are also a product of this consolidation work and can be downloaded in various GIS formats from the GeoNode.
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4.2 Seabed Mapping Saint Vincent and the Grenadines (SVG) and Grenada (GRD) 20162017
In May 2016, the United Kingdom Hydrographic Office (UKHO) initiated a “Proposal of Seabed Mapping
for Improved Charting and Environmental Management” for St. Vincent and the Grenadines and Grenada under the Commonwealth Marine Economies Program (http://www.cmeprogramme.org/). The
proposal has been discussed with stakeholders on Grenada (Ports Authority, Mr. Ian Noel) and on SVG
and comprises two major measures to improve the quality of the seabed mapping data around SVG
and Grenada1:
1. Multi-beam sonar sounding surveys according to IHO Order 1a of several areas along the
coasts of SVG and Grenada islands: SVG Kingstown, SVG West Coast St. Vincent, SVG Argyle,
SVG Glossy Bay, SVG Charlestown, GRD Pointe Salines to Molinière Point, GRD Carriacou
Glossy Bay. These surveys were carried out in September 2016, and the resulting data is expected to be made available to the local stakeholders before the end of 2017.
2. Bathymetric Lidar survey to IHO Order 1B standard of a 3’500 km2 area, which roughly corresponds to the shallow water areas down to 50 m of depth around the islands, see Figure 1.
The responsible project manager at the UKHO revealed that the Lidar survey for SVG and Grenada was commissioned in autumn 2016 (Hydrographic Instruction 1530 Version 1, 2nd August 2016). As well as order 1b Lidar down to 50m where possible, the contractor gathered
also topographic Lidar of the coast for the first 100m. The data acquisition was finished in
January 2017.
On August 22th, a request to the responsible project manager at the UKHO revealed that the
bathymetric and topographic Lidar survey for SVG and Grenada is complete and the data has
finished the validation process. The data is ready to be released to the local states.

Source: „The UK Commonwealth Blue Economy Initiative, SVG and GRD Seabed Mapping Proposal“,
Version 2.2 – 9th June 2016
1
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Figure 1: Extent of the Lidar survey (to IHO Order 1b) to be carried under the CME program in
the fall 2016. Source: Hydrographic Instruction 1530 Version 1, 2nd August 2016
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4.3

Topographic Lidar data acquisition for Grenada, 2017-2018

The Government of Grenada (GoG) contracted a surveying company in August 2017 for the acquisition
and processing of both topographic Lidar and aerial imagery data for Grenada under the World Bank
Pilot Program for Climate Resilience/Disaster Vulnerability Reduction Project (PPCR/DVRP). This
project is designed to assist GoG with improving disaster/climate resilience through various activities
including rehabilitation of infrastructure and the development of tools and modeling systems supporting engineering scale analysis of coastal and hydrologic processes throughout the island.
Among the activities planned under the project is the establishment of geodetic quality benchmarks,
to monitor coastal subsidence, the creation of a large scale digital elevation model (DEM), the development of hydrological models to analyze water flow, drainage management, flood control and support land planning activities.

Figure 2: Map of the project area of interest
Topographic Lidar data acquisition for the entire territory of Grenada will be completed before End of
December 2017. The data should be available on a shared platform by End of December 20182.

Source: September 29, 2017: Implementation status report of the World Bank, Regional Disaster
Vulnerability Reduction APL1 - Grenada and St. Vincent and the Grenadines (P117871)
2
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4.4

Topographic Lidar data acquisition for Haiti, 2010

On 12 January 2010, a magnitude 7 earthquake struck the nation of Haiti and resulted in over
200,000 people killed and over one million displaced (World Bank, 2010). Immediately following the
earthquake, an aerial Lidar and multispectral image survey of the primary earthquake damag areas
and fault zones in Haiti took place, financed by the World Bank. The data acquisition covered the
areas Port-au Prince, Leogane, Petit Goave, Grand Goave, Fermante, Jacmel, and the western and central Enriquillo fault line covering an area of approximately 650 km² (Source3).
The data is available on the opendata platform www.opentopography.org, managed by the University
of California, San Diego.

Figure 3: Overview of the data collection 3

Source: van Aardt, Jan A. et.al.: Geospatial Disaster Response during the Haiti Earthquake. Photogrammetric Engineering & Remote Sensing, Number 9 / September 2011, pp. 943-952
3
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4.5

Topographic Lidar data acquisition for Haiti, 2014-2017

In 2011 the World Bank initiated the Disaster Risk Management and Reconstruction Project
(DRMRP) to reduce the country’s vulnerability to adverse natural events through investment in risk
management activities. The project includes 5 components:
Component
Component
Component
Component
Component

1:
2:
3:
4:
5:

Natural Hazard Risk Assessment and Analysis
Support to Disaster Preparedness and Emergency Response
Rehabilitation of Vulnerable and Damaged Critical Infrastructure
Emergency Response and Recovery
Project Management and Implementation Support

One of the activities under component 1 “Natural Hazard Risk Assessment and Analysis” is the collection and processing of high-resolution digital orthophoto and digital terrain and elevation models
using the airborne Lidar technology for the entire country. The data collection was finished this year.
The data delivery should take place before end of 2017. The data will be available on the GFDRR
financed opendata platform Haitidata.org, managed by the Haitian National Center for Geo-Spatial
Information (CNIGS). The CNIGS is responsible for the production, management, storage and distribution of geospatial data for the entire territory of the country towards the Haitian State.

4.6

PPCR/DVRP Project for Commonwealth of Dominica

In 2014 the World Bank initiated the Pilot Program for Climate Resilience/Disaster Vulnerability
Reduction Project (PPCR/DVRP) to reduce the country’s vulnerability to natural hazards and climate
change impacts through investment in resilient infrastructure and improved hazard data collection
and monitoring systems.
The project includes 4 components:
Component
Component
tion
Component
Component

1: Prevention and adaptation investments
2: Capacity building and data development, hazard risk management, and evalua3: Natural disaster response investments
4: Project management and implementation support

One of the activities under component 2 is the collection and processing of high-resolution digital
orthophoto and digital terrain and elevation models using the airborne Lidar technology for the entire
country.
The Government of the Commonwealth of Dominica (GoCD) contracted a surveying company in May
2017 for the collection of topographic and bathymetric Lidar data for the entire country under the
World Bank Pilot Program for Climate Resilience/Disaster Vulnerability Reduction Project
(PPCR/DVRP)4.

4.7

Lidar terrain and bathymetry data acquisition in Saint Lucia 2018

In 2014 the World Bank initiated the Disaster Vulnerability Reduction Project (DVRP) to reduce the
country’s vulnerability to natural hazards and climate change impacts in Saint Lucia.
The project includes 4 components:
Component 1: Risk Reduction and Adaptation Measures
Component 2: Technical Assistance for Improved Assessment and Application of Disaster and
Climate Risk Information in Decision-Making

Source: June 12, 2017: World Bank Contract Award Notice, Third Phase Disaster Vuln. Reduction APL
for Dominica (P129992)
4
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Component 3: Climate Adaptation Financing Facility
Component 4: Contingent Emergency Response
Component 5: Project management and implementation support
Component 2 includes among others the creation of a high resolution digital topographic and bathymetric model, sea level rise modelling and coastal flood and erosion risk mapping. In 2017, the Government of Saint Lucia hired a technical specialist for consulting services to prepare the detailed
specifications for image and Lidar data acquisition and data processing, quality assurance and quality
control and overall supervision support. The data acquisition is scheduled to be conducted during the
dry season 2018 (i.e. March - April)5.

4.8

Plans for hydrographic surveys in Jamaica

The United Kingdom Hydrographic Office (UKHO) is the primary charting authority for Jamaica.
UKHO just proposed two acoustic hydrographic surveys (multi-beam soundings) in Portland Bight and
Kingston, and are now finalising plans with the National Land Agency, Port Authority and Maritime
Authority. The survey details are not agreed yet with the local authorities.

Source: June 28, 2017: Status report of the World Bank, Saint Lucia Disaster Vulnerability Reduction
Project (P127226)
July 19, 2017 Financing agreement (Additional Financing for the Disaster Vulnerability Reduction
Project) between Saint Lucia and International Development Association
5
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4.9

Overview of comparable data collection efforts (finished, planned and on-going projects) in the 6 PPCR countries

All identified similar data collection efforts are delineated in Table 1.
Country

Projects

Topo Lidar data

Bathy Lidar data

Jamaica

No current or planned
Lidar projects were identified.

-

-

Nearshore coastal zone:
data is available since
End of August 2017

The data is ready to be
released to the local states
in the course of presentation workshops scheduled
for the 4th quarter of 2017

Grenada

Lidar 2017-2018
(entire country)
UKHO, see chapter
4.2
CHARIM, See chapter
5.3

Entire Grenada: data
acquisition in 4th quarter
of 2017

Contact person

Project Coordination Unit
Ronnie S. Theodore
GCNA Complex
Kirani James Boulevard
St. George
Country Grenada
Tel. +1 473 435 9863
Email: rtheodore.rdvrp@gmail.com
http://projects.worldbank.org/P117871/oecsdisaster-vulnerability-reductionproject?lang=en&tab=overview

St. Vincent and
the Grenadines
(SVG)

UKHO, see chapter
4.2
CHARIM, See chapter
4.1

Nearshore coastal zone:

United Kingdom Hydrographic Office

The data is ready to be released to the local states in
the course of presentation workshops scheduled for
the 4th quarter of 2017

David Parker
Admiralty Way
Taunton
Somerset
TA1 2DN, UK
Tel: +44 1823 48 3716
Email: david.parker@ukho.gov.uk

Haiti

Commonwealth
of Dominica

29.09.2017

Lidar 2014-2017, see
chapter 4.5
Lidar 2010, see chapter 4.4

Data collection is finished. Delivery: until
End of 2017

-

Lidar 2017-2018
(PPCR/DVRP)
CHARIM project, See
chapter 4.1

Data acquisition awarded (3rd May 2017)

Sergio Dell'anna
Pierre Xavier Bonneau
http://projects.worldbank.org/P126346/disaster
-risk-management-reconstruction?lang=en
Project Coordination Unit
Disaster Vulnerability Reduction Project (DVRP)
Colling Guiste
38 Cork Street(1st Floor)
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Roseau
Commonwealth of Dominica
Tel: 1767-266-3139/3141
Fax: 1-767-448-3873
Email: ppcrdvrp@dominica.gov.dm
http://projects.worldbank.org/procurement/noti
ceoverview?id=OP00040188
Saint Lucia

Lidar 2017-2018
(DVRP)
CHARIM project, See
chapter 4.1

DVRP Project is planned, consultant has been hired in
2017.

Project Coordination Unit

Data acquisition will be conducted in 2018.

5th Level, Conway Business Centre

Attn: Project Coordinator
Waterfront, Castries
Saint Lucia
Tel: 758-468-2413
Fax: 758-453-0417
E-mail: slupcu@gosl.gov.lc

Table 1: Overview of identified similar projects in the 6 PPCR countries
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5 Stakeholder Consultation in Jamaica
As part of the information gathering mission, the input of numerous stakeholders (= institutions and
organizations that stand to benefit from using up-to-date accurate elevation data) was collected. The
principal means towards this objective was the stakeholder workshop on August 25th, see chapter 5.1.
The questionnaires filled in and submitted by the stakeholders give a more comprehensive picture of
the current situation and future needs in the individual agencies, see chapter 5.2. For key stakeholders or to clear up specific questions, individual interviews were carried out, see chapter 5.3.

5.1

Workshop

On Friday, August 25th, potential stakeholders of the project, specifically potential end users of digital
elevation data, were invited to a half-day workshop at the Mona Office for Research and Innovation
(MORI). Totally 25 persons from 13 organizations participated in this workshop. The attendance list
can be found in Appendix 2. The agenda was defined as follows:
Introductions and overview of PPCR project: Program Manager Mr. Ainsley Henry
Introduction of Lidar consultant: Ms. Emese Landtwing
Presentation of the Lidar Consultancy: Ms. Emese Landtwing
o Lidar Project 2018 and Consultancy: Goals, Time line
o Lidar Technology and Products, Use Case Examples
Team work (5 stakeholder groups):
o Localization of suitable survey sites for coastal areas for the Lidar data acquisition in
2018
o Prioritization of these areas within the group and ranking based on pre-defined selection criteria with the possibility to add other selection criteria
o Definition of needed products per area
Summary of identified areas and stakeholder expectation (each group presented the result of
the team work)
Stakeholders feedback/questions/clarifications
The presentation slides by Ms. E. Landtwing and the results of the team working groups are available
as separate PDF documents.
Team discussions took place in five groups and were aimed at the identification of potential survey
sites along the coast including a ranking based on pre-defined selection criteria, and defining the
needed products in these areas. Each group identified three to six potential survey sites using a map
of Jamaica, made a prioritization of these areas and presented the result of the team discussion. The
summary showed that the most stakeholders in Jamaica have similar areas of interest: Coastal area
Kingston; Portland Bight – Portmore - Morant Bay; Montego Bay – Falmouth; Ocho Rios - Port Antonio;
Negril; Alligator Pond (see Figure 6).

5.2

Questionnaires

In the beginning of the inception trip, questionnaires were sent to different stakeholders. The deadline for their return was August 25th. Until September 7th, eight completed questionnaires were returned.
The key findings are summarized in chapter 5.3.5 below.
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5.3

Individual Interviews

5.3.1 Mona GeoInformatics Institute (MGI), The University of the West Indies
Meeting with Ms. Dr. Ava Maxam and Mr. Odean Wright, August 18th 2017, 10:30 am
Sent information by email, August 24th 2017
The Natural Hazard Atlas of Jamaica written by the Mona GeoInformatics Institute is made for
the whole coastal region of Jamaica.
The university could use new Lidar data for different regions in Jamaica: in Negril (erosion),
Montego Bay (tourism), Portland Bight (Industry). An exact definition of the interesting areas
and the motivation for new data acquisition was sent by Ms. Lisa-Gaye Greene on August 24th.
The MONA GIS department is planning a project together with South Korea and France for
shoreline monitoring with digital cameras mounted on buildings. One of the research areas
will be around Negril.
Currently, the MONA GIS department is using ESRI software. They have no experience with analyzing Lidar data (point clouds), but have great experience with environmental and hazards
mapping, working with terrain models, contour lines, satellite images, etc. They could handle
the new data.
No significant Lidar collection has been carried out for coastal areas in Jamaica. Traditionally,
its prohibitive cost restricted it from being used widely. Significant consumption of Lidar data
in Jamaica has therefore been constrained to the mining industry.
Research and development in using Lidar will expand the little existing skill and knowledge in
this area. Many terrain and coastal-based models developed by MGI are rendered even more
accurate by this fine-resolution data. These range from sea-level rise depictions to coastal erosion modelling and terrain classification for delineating land cover changes. These models
support descriptive, diagnostic and projection approaches in monitoring and managing Jamaica’s environment.
MGI has the ability to incorporate this knowledge into teaching curricula, as the institute delivers courses across several disciplines, including engineering, environment, disaster risk management and life sciences.
MGI has established working relationships with public agencies that will have use for such data, including Jamaica Bauxite Institute, Ministry of Agriculture, Ports Authority, Mines and Geology Division, National Environment and Planning Agency, and the Ministry of Industry and
Commerce.
The water level difference on the coast between low tide and high tide is not higher than 50
cm in normal circumstances
Used coordinate system in Jamaica is the JAD2001.
5.3.2 Port Authority
Email exchange with Mr. Hopeton Delisser on August 18th 2017
The navigational charts used by the Port Authority of Jamaica are produced by the United
Kingdom Hydrographic Office (UKHO).
The charts are updated based on information regarding changes sent to the UKHO by the Government Survey Department of the Port Authority of Jamaica.
The charts have been produced at various times based on inhomogeneous base data.
The Port Authority of Jamaica relies on the Survey Department of the National Land Agency for
surveying services.
Bathymetric data gathered in different locations, were submitted to the UKHO by NLA.
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The contact person at the National Land Agency is Mr. Calvin Thompson.
5.3.3 National Land Agency (NLA)
Meeting with Mr. Nolan Aikens and Ms. Sharon Patterson:
Review of the current mapping coordinate systems on Jamaica
The preferred geoid model would be the EGM2008 as studies have found it to be more consistent with the local vertical datum (after applying an offset correction). NLA would prefer the
data to be referenced to the local vertical datum. Established benchmarks can be delivered or
NLA would be able to assist in providing such control.
The continuously operating reference stations (CORS) are currently working reliable. The data
can be downloaded at the http://vrs.nla.gov.jm/ after free registration with the Administrator,
the instructions can be found within the page. There are some technical issues with the website and the link might be down, however, data is still being stored and recorded by our servers.
A project aiming to integrate the National Spatial Data Infrastructure has been going on for
three years. The decision whether or not to adopt a new national mapping grid (e.g. UTM Zone
20 North) would need to be coordinated with this initiative.
5.3.4 United Kingdom Hydrographic Office (UKHO)
Email exchange with Mr. David Parker on August 22th 2017 8:00 am
UKHO is the primary charting authority for the navigational charts in Jamaica
UKHO just proposed two acoustic hydrographic surveys in Portland Bight and Kingston, and
are now finalising plans. Involved entities in Jamaica are the National Land Agency, Port Authority and Maritime Authority. The survey details are not agreed yet.
The bathymetric and topographic Lidar survey for SVG and Grenada is complete and the data
has finished the validation process. The data is ready to be released to the local states in the
course of presentation workshops scheduled for the 4th quarter of 2017.
5.3.5 Mona Department of Geography and Geology, The University of the West Indies
Email exchange with Dr. Arpita Mandal on 8th of September 2017:
The Department has carried out extensive flood risk research in GIS based HEC models using existing DEM and survey data collected in field.
Study sites include the Hope, Yallahs, Port Maria , Negril South Orange and Anotto Bay watersheds. Work from these areas has been published in peer reviewed journals.

5.4

Key findings
The currently available geodata in Jamaica is insufficient in extent, up-to-dateness and accuracy to fulfill the needs of the various agencies. All express a high demand for new, homogeneous national elevation data.
From the stakeholder group interviewed, the majority of the stakeholders in Jamaica have experience working with digital elevation models. There is limited knowledge and familiarity in
the use of Lidar technology. However, participant were able to express their requirements as
to final deliverables (resolution, formats), which will be used in defining the terms of reference
for the Lidar data collection.
The sum of all areas identified by stakeholders is quite large and includes inland regions that
fall outside the scope of this project. The stakeholders suggest to include the data collection
for 10 km inland from the coast line.
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It will be part of the next task in the project to estimate the maximum extent that that can be
covered within the scope and budget of this project and select the priority areas that enable
the highest benefit-to-cost ration for the maximum number of stakeholders.
For the long-term data handling, data storage, a responsible party will be needed, which has
the resources to do this. Potential candidates identified during the inception trip are the National Land Agency (NLA) or the National Spatial Data Management Unit in Jamaica and the
Centre National de l'Information Géo-spatiale (CNIGS) in Haiti. It is up to the PPCR project lead
to evaluate these candidates and decide on the optimal course of action.
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6 Stakeholder Consultation in Haiti
As part of the information gathering mission, the input of different stakeholders (= institutions and
organizations that stand to benefit from using up-to-date accurate elevation data) was collected. The
questionnaires filled in and submitted by the stakeholders give a comprehensive picture of the current
situation and future needs in the individual agencies, see chapter 6.1. For key stakeholders or to clear
up specific questions, individual interviews were carried out, see chapter 6.2.
Major input were delivered by the Centre National de l'Information Géo-Spatiale (CNIGS) and Service
Maritime et de Navigation d'Haïti (SEMANAH).

6.1

Questionnaires

In the beginning of the inception trip, questionnaires were sent to different stakeholders. The deadline for their return was August 30th. Until September 8th, three completed questionnaires were returned.
The key findings are summarized in chapter 6.3 below.

6.2

Individual Interviews

6.2.1 Centre National de l'Information Géo-spatiale (CNIGS), Haiti
Conference call exchange with Mr. Boby Emmanuel PIARD on August 23th 2017 8:00 am
The CNIGS is responsible for the production, management, storage and distribution of geospatial data for the entire territory of the country towards the Haitian State. The CNIGS is also responsible for geodesy.
New digital bathymetry data is urgently needed for updating of navigational charts. These are
very old maps dating back to the 1940’s / 1950’s and are incomplete.
Bathymetric data of low resolution (1 km or even 5 km) has been acquired in the past by American and French entities. CNIGS has no supplemental information on this data and the result
were largely without practical use for Haiti
From CNIGS’s point of view, it is the duty of the Maritime and Navigation Service of Haiti
(SEMANAH) to make decisions on priority zones for a bathymetric survey of the country. The
CNIGS is responsible for terrestrial data. Nevertheless, CNIGS will support SEMANAH in the creation of polygons or any type of digital data for the current project. The CNIGS itself does not
have any priority zones for a bathymetric survey
This year the topographic Lidar data acquisition was finished for the whole country. The project was supported by the World Bank (see chapter 4.5). The Lidar final products from this survey project are not delivered yet. The contracted company has asked for a 3 months extension
until December 2017.
Important for CNIGS is that the new Lidar products which will be collected within this PPCR
project, matches the collected topographical Lidar data in precision and density.
Used coordinate system in Haiti: UTM / WGS84.
An older permanent GNSS network exists that is not fully functional. CNIGS is currently setting
up a new geodetic and a new levelling network including 16 GNSS base stations. 10 stations
are already working.
For aerial survey permits, the following authorities are responsible:
o National Airport Authority (AAN)
o National Civil Aviation Office (OFNAC)
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6.2.2 Service Maritime et de Navigation d'Haïti (SEMANAH)
Conference call exchange with Mr. Serge Mitton on August 29th 2017
New digital bathymetry data is urgently needed for the entire coast of Haiti. Existing bathymetry data is very old and incomplete, the risk of falling in distress situations is very high. The
rescue of boats and ships (fishermen) fallen in distress is a huge challenge without (current)
navigational charts.
Haiti disbanded its military (The Armed Forces of Haiti) in 1995 and created the Haitian National Police and the Haitian Coast Guard. They have almost no chance to defend the state
against the outside. Since there is no coast guard that would be able to control or protect Haitian waters, Haiti is dealing with illegal fishery, illegal emigration by boot (risking to fall into
distress), drug dealing, etc.. Organizations fighting against this situation are under construction and urgently need bathymetric data.
The North and the South coast are of high interest, because these are the most exposed areas
to hurricanes.
The third potential survey site is Port-au-Prince
Developing a thriving tourism industry is one of the highest priorities of the government. The
Ministry of Tourism (Ministere du Tourisme, Haiti) is looking for suitable locations and needs
any kind of supporting geoinformation. The Ministry of Tourism is also a possible stakeholder.
Mr. Mitton will contact them.
6.2.3 Comité Interministériel d'Aménagement du Territoire (CIAT)
Input from Ms. Rose May Guignard on September 8th:
CIAT would need bathymetric data for the entire coast of Haiti. The priority areas of interest
were defined in consultation with SEMANAH
CIAT is not familiar with the Lidar technology and will need support from CNIGS
Agence nationale des Aires Protegees ( ANAP) needs Bathymetry data mainly for the coastal area Aquin - St. Louis du Sud

6.3

Key findings
Haiti has a full coverage of recent topographical Lidar data. CNIGS is responsible for the production, management, storage and distribution of geospatial data for the entire territory of the
country towards the Haitian State. The CNIGS is also responsible for geodesy. They have experience with topographical Lidar data and can support other stakeholders like SEMANAH with
handling digital data, creating digital polygons, etc..
Existing bathymetric data is very old and incomplete, new digital bathymetry data is urgently
needed for the entire coast of Haiti.
The majority of the stakeholders are not familiar with the Lidar technology and at this point
are not able to express their requirements on a technical level (resolution, accuracy, reference
frame, deliverable products).
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7 Scouting Trip in Jamaica
A scouting trip on August 26th 2017 along the eastern Jamaica coast road, from Kingston to Port
Antonio (Road A4) confirmed the well-known topographical and vegetation cover characteristics of the
project area. In terms of Lidar data collection, the main challenges will be
Partially dense vegetation coverage with year-round dense foliation
Turbid water in the surf zone

Figure 4: Coast Road A4 in Saint Thomas (between Morant Bay and Port Morant)

Figure 5: Dense vegetation and construction (Portland, Blue Lagoon)
29.09.2017
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8 Conclusions, Work Plan
8.1

Conclusions, Challenges and Recommendations

The inception trip allowed to establish the following conclusions and challenges for the project ahead:
The availability of the UKHO topographic and bathymetric data for the whole coastal zone of
the countries Grenada and SVG (see chapter 4.1) obsoletes the need to capture topographic
and bathymetric data within the scope of this PPCR project for the 2 PPCR countries.
The currently available geo data in Jamaica is insufficient in extent, up-to-dateness and accuracy to fulfill the needs of the various agencies. The need for updated, homogeneous, high resolution and accurate 3D data is apparent and undisputed among stakeholders.
Haiti has a full coverage of topographical Lidar data. Existing bathymetric data is very old and
incomplete, new digital bathymetry data is urgently needed for the entire coast of Haiti.
The sum of all areas identified by stakeholders is quite large and includes inland regions that
fall outside the scope of this project. It will be part of the next task in the project to estimate
the maximum extent that that can be covered within the scope and budget of this project and
select the priority areas that enable the highest benefit-to-cost ration for the maximum number of stakeholders.
As the majority of the stakeholders in Jamaica and Haiti have limited experience with Lidar
technology, the establishment of the technical key requirements (see chapter 8.2 below) is
based on the framework of the ToR for the Lidar consultancy, on best-practice standards and
on the available budget.
It is recommended that only the “base products” (classified point cloud, interpolated
DTM/DSM grids, contour lines) be procured through the Lidar contract. Derived products like
natural hazard map, topographic map, flood mapping, navigational charts, etc. should not be
part of the delivery.
It is recommended that in parallel, capacity building measures (especially software procurement and software training) are implemented to enable the stakeholders to generate their customized end products from these base data sets themselves.
It is further recommended that the policy framework for storing and distributing the resulting core datasets and further derived data is put in place before the data becomes available.
Specifically, the following questions need to be answered:
o Which agency is charged with the safe storage, backup and management of the data
and meta data resulting from this project? How will the funding for the necessary
hardware and knowhow be organized?
o What is the policy for sharing of this data with different gov. agencies?
o What is the policy for making data available to private sector entities?
Based on the findings of the inception trip and the measures proposed above, a time schedule
for the next steps in the project is proposed in chapter 8.3. The execution of this scenario depends upon timely turnaround times for feedback and decisions from all project stakeholders
in various stages.
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8.2

Proposed Key Requirements

Based on the input gathered during the inception trip (workshop, stakeholder interview, stakeholder
questionnaires), the following key requirements have emerged and will form the basis for the formulation of the technical documentation:
Areas of Interest
o The most stakeholder in Jamaica and Haiti have similar areas of interest
o The 3 final survey sites per country and their exact delimitation for the data collection
will be selected in consultation with the stakeholder using the site selection criteria after approval of the second deliverable

Figure 6: Areas of interest in Jamaica, result of the stakeholder workshop

Figure 7: Areas of interest in Haiti, result of the stakeholder interview and questionnaire
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Main products:
o Topographic Lidar
o Bathymetric Lidar
o Color (RGB) orthophotos. Simultaneously with the Lidar data, RGB image data should be
collected, which immensely helps the data interpretation.
Resolution and accuracy
o Topographic Lidar: min. 8 points per sqm, 5 cm vertical RMSE, 15 cm horizontal RMSE
o Bathymetric Lidar according to IHO order 1a standards for shallow water: min. 9 points
per 4 sqm, 0.25 m vertical RMSE, 2.5 m horizontal RMSE 6
o Orthophotos: 0.2 m ground sampling distance (GSD), 3 pixels absolute horizontal accuracy
Deliverables
o Topographic Lidar: Classified point cloud (ground, buildings, land vegetation, temporary objects, water surface, bridge, outliers, others)
o Bathymetric Lidar: Classified point cloud (underwater seabed, non-seabed, shoals)
o Interpolated topographic digital surface model (DSM) as 0.5 m grid
o Interpolated topographic digital terrain model (DTM) as 0.5 m grid
o Interpolated bathymetric digital surface model (DSM) as 1m grid
o Interpolated bathymetric digital terrain model (DTM) as 1 m grid
o RGB orthophoto mosaic with 0.2 m GSD
o Topographic DSM and DTM adjusted and combined with the bathymetric DSM and DTM
Reference system
o Delivery system 1: WGS84 datum, ITRF2008 reference frame, UTM Zone 18 North projection, orthometric heights over EGM2008
o Delivery system 2 (Jamaica only): Jamaica 2001 datum (WGS1984 ellipsoid), Jamaica
Metric Grid (EPSG 3448), orthometric heights over EGM2008 adjusted to local benchmarks
o Measurement unit = meters

6

February 2008 International Hydrographic Bureau: IHO STANDARDS FOR HYDROGRAPHIC SURVEYS
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8.3

Proposed work plan and tasks

What

When
(latest
date)

Who

Background research and preparation: PPCR background and
goals, ongoing PPCR projects, World Bank tenders, existing
data sets, preliminary list of potential stakeholders, travel and
logistics options

31.08.2017

MORI / E. Landtwing

Inception trip: Introduction, review of preliminary work plan,
review of existing data and knowhow, stakeholder workshop(s),
scouting trips and site visits, proposal of site selection criteria
and preliminary site prioritization

03.09.2017

MORI / E. Landtwing

Submit Inception Report (Deliverable #1), which includes the
evaluation of current and planned collection efforts in the PPCR
countries and the results of the consultation with the stakeholders.

08.09.2017

E. Landtwing

Submit Selection Criteria (Deliverable #2) for the choice of
additional suitable and high-impact sites on Jamaica (topography and bathymetry) and Haiti (only bathymetry).

08.09.2017

E. Landtwing

Review of deliverables D-1 and D-2 by MORI and stakeholders.
Feedback loop, refinement and final decision on site selection
criteria.

22.09.2017

MORI

Finalize the deliverables D-1 and D-2

29.09.2017

E. Landtwing

Acceptance of the deliverables D-1, D-2

22.10.2017

MORI

Survey site selection in consultation with the stakeholders,
define area of interest for the following tender.

05.11.2017

E. Landtwing

Review of deliverable D-3 by MORI and stakeholders. Feedback
loop, refinement and final decision on site selection (area of
interest for the following tender).

19.11.2017

MORI

Finalize the deliverables D-3

26.11.2017

E. Landtwing

Acceptance of the deliverable D-3

10.12.2017

MORI

Submit Technical Specifications ToR (Deliverable #4), including a clear statement of deliverables, expected timeline, estimate of cost and list of national entities with whom the
consultant must liaise to complete the work.

17.12.2017

E. Landtwing

Review of deliverable D-4. by MORI and stakeholders. Feedback
loop, refinement and final decision on site selection (area of
interest for the following tender).

14.01.2018

MORI

Delivery of the final ToR (D-4)

21.01.2018

E. Landtwing

Acceptance of the deliverable D-4

28.01.2017

MORI

Bidding process, evaluation of tenders, selection of contractor,
contract negotiations, contract finalization

31.05.2018

MORI

On-site visit 2; Kick-off session with contractor, Review contractor work plan, equipment, risk management, QA/QC processes, ground control concept; “Go ahead” for the data

04.06.2018

Contractor/MORI/ E.
Landtwing

Delivery of the Survey Assessment Report (Deliverable #3)
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collection campaign.
Data collection and processing campaign by contractor. Review
of regular contractor progress reports. Quality control of intermediate deliveries. Delivery of country monitoring reports
(Deliverable #5) to MORI including risk analysis and potential
change proposals.

31.08.2018

Contractor / E. Landtwing

Review and QC of the final data

30.09.2018

E. Landtwing

Data correction, data delivery to the MORI

31.10.2018

Contractor / E. Landtwing

3 on-site component – Final Report and final presentation:
Presentation of results by the contractor; Presentation of QC
findings and quality estimation by the consultant; Review of
available data sets and suggestions regarding further use and
management of the data.

05.11.2018

Contractor / E. Landtwing

Review of the data delivery and of the final report

30.11.2018

MORI

Finalize the final report

07.12.2018

E. Landtwing

Review and acceptance final report

22.12.2018

MORI

rd
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Appendix 1 – Inception trip itinerary
Date

14.08.2017

15.08.2017

Activity

Contacts

Arrival at UWI, set-up of work space

Mr. Ainsley HENRY

Review of project background, goals, previous work
and data

Mr. Ainsley HENRY

Distribution of the questionnaire to stakeholders in
Jamaica

Potential users of Lidar data in
Jamaica according to separate
invitation list

Individual stakeholder interview
Planning stakeholder interviews and the workshop

Ms. Alicia Edwards, Forestry
Department Jamaica

Geodetic basics: Datum, Projection System, height
system

Ms. Kerry-Ann Harriott, Forestry
Department Jamaica

Distribution of the questionnaire to stakeholders in
Haiti

Potential users of Lidar data in
Haiti according to separate
invitation list

Goals/Documents

16.08.2017 Identifying and contacting different stakeholders

17.08.2017

Meeting with the IDB (video call)

Mr. Jeremy Jerald
Mr. Ainsley HENRY

Contacting different stakeholder

Inform IDB about the
status of ongoing
projects in the PPCR
countries

Ms. Dr. Ava Maxam (UWI MONA
GIS)
Mr. Odean Wright (UWI MONA GIS)

18.08.2017 Individual stakeholder interview
19.08.2017
20.08.2017
21.08.2017

Contacts with different stakeholders
Prepare inception report

22.08.2017

Prepare stakeholder workshop: Agenda, technical
presentation
Mr. Boby Emmanuel PIARD (CNIGS
Haiti)

Individual stakeholder interview
23.08.2017
Prepare inception report
Prepare stakeholder workshop: team work assignment
24.08.2017
Prepare site selection criteria

25.08.2017 Stakeholder workshop

Potential users of Lidar data
according to separate “Stakeholder meeting participant list”

26.08.2017 Scouting trip

Filled questionnaires
Site selection (teamwork, 5 groups)
Common key requirements
Image documentation of terrain,
vegetation, water
quality for bidding
documents

27.08.2017
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Individual stakeholder interview

28.08.2017 IDB/Cefas Meeting

Mr. Serge Mitton (SEMANAH)
CEFAS: Joana Torres, Tony Dolphin, Stephen Mangi
IDB: Gerard P. Alleng
MORI: Ainsley Henry

Finalize site selection criteria
29.08.2017 Prepare inception report
30.08.2017 Prepare inception report
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Appendix 2 – Stakeholder meeting participant list
Nr. Name

Institution

Contact

Email Address

1

Ms. Simone Lloyd

National Spatial Data
Management Division
(NSDMD)

+1876 579 8270

Simone.lloyd@mwlecc.gov.jm

2

Ms. Patrine Cole

Planning Institute of
Jamaica

+1876 935 5079

pcole@PIOJ.gov.jm
Patrine_Cole@pioj.gov.jm

3

Ms. Sharon Patterson

National Land Agency

+1876 295 7878

sharon.patterson@nla.gov.jm

4

Mr. Nolan Aikens

National Land Agency

+1876 293 5561

nolan.aikens@nls.gov.jm

5

Mr. Richard Gibbs

Airports authority of
Jamaica

+1876 924 84526
+1876 990 5433

rgibbs@aaj.com.jm

6

Mr. André Williams

Ministry of Transport and
Mining / Mines and
Geology Division

+1876 927
193640

awilliams@mgd.gov.jm

7

Mr. Maurace Thompson

Ministry of Transport and
Mining / Mines and
Geology Division

+1876 927 193640 mthompson@mgd.gov.jm

8

Mr. Suresh BHALAI

Ministry of Transport and
Mining / Mines and
Geology Division

+1876 927
193640

sbhalai@mgd.gov.jm

9

Leiska Powell

Office of Disaster Preparedness and Emergency
Management (ODPEM)

+1876 906 9674

Lpowell@odpem.org.jm

10

Ms. Alicia Edwards

Forestry Department

+1876 924 26678

aedwards@forestry.gov.jm

11

Ms. Kerry-Ann Harriott

Forestry Department

+1876 926 2441

kharriott@forestry.gov.jm

12

Mr. Bryan Austin

Urban Development
Corporation

+1876 6568031

baustin@udcja.com

13

Alrick Brown

Climate Studies
Group, Mona (CSGM)

+1876 927 2480

Alrick.brown@uwimona.edu.jm

14

Jayaka Campell

Climate Studies
Group, Mona (CSGM)

+1876 9272480

Jayaka.campbell02@uwimona.edu.jm

15

Candice Charlton

Climate Studies
Group, Mona (CSGM)

+1876 927 2480

Candice.charlton@gmail.com

16

Stacey Silvera

National Environment and
+1876 754 7540
Planning Agency (NEPA)

stacey.silvera@nepa.gov.jm

17

Ranford Campbell

National Environment and
+1876 754 7540
Planning Agency (NEPA)

ranford.campbell@nepa.gov.jm

18

Ms. Kerry-Ann Mahabeer

National Works Agency

19

Robert Kinlocke

UWI

20

Dr. Arpita Mandal

Mona Department of
Geography and Geology

29.09.2017
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21

Dr. Sherene JamesWilliamson

Mona Department of
Geography and Geology

+1876 8223306

sherene.james02@uwimona.edu.jm

22

Taneisha Edwards

UWI

+1876 461 9075

Taneisha.edwards02@uwimona.edu.jm

23

Jullian Williams

UWI

+1876 3847061

Jullian.williams02@uwimona.edu.jm

24

Mrs. Lisa-Gaye Greene

Mona GeoInformatics
Institute

+1876 97731602

lgreene@monainformatixltd.com

25

Ms. Kimberly Billings

National Spatial Data
Management Division
(NSDMD)

+1876 6301852

Kimberly.billings@mwlecc.gov.jm

26

Emese Landtwing

Lidar Consultant (BSF
Swissphoto)

+41 44 871 2150

Emese.landtwing@bsf-swissphoto.com

27

Ainsley Henry

PMU - MORI

+1876 388 8888

ainsley.henry@uwimona.edu.jm
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Appendix 3 – Contacted Stakeholder list Jamaica
Name

Institution

Contact

Email Address

Hopeton Delisser

Port Authority of Jamaica

+1876 922 02908

hdelisser@portjam.com

Mr. Edmund Marsh

Port Authority of Jamaica

+1876 92202908

emarsh@portjam.com

Ms. Ava M. Maxam

Mona GeoInformatics Institute

+1876 97731602

amaxam@monainformatixltd.com

Mr. Odean Wright

Mona GeoInformatics Institute

+1876 97731602

owright@monainformatixltd.com

Ms. Lisa-Gaye Greene

Mona GeoInformatics Institute

+1876 97731602

lgree-ne@monainformatixltd.com

Mr. Clinton Thompson

Ministry of Transport and
Mining
Mines and Geology Division

+1876 9271936

cthompson@mgd.gov.jm

Mr. Maurace Thompson

Ministry of Transport and
Mining
Mines and Geology Division

+1876 927193640

mthompson@mgd.gov.jm

Mr. Leighton Williams

Ministry of Transport and
Mining
Mines and Geology Division

+1876 9271936

lwilliams@mgd.gov.jm

Mr. Suresh Bhalai

Ministry of Transport and
Mining
Mines and Geology Division

+1876 927193640

sbhalai@mgd.gov.jm

Mark Codling

Ministry of Water, Land, Environment and Climate Change
Environment and Risk Management Division (ERMD)

Mark.codling@mwlecc.gov.jm

Mr. Bryan Austin

Urban Development Corporation +1876 6568031

baustin@udcja.com

Leiska Powell

Office of Disaster Preparedness
and Emergency Management
(ODPEM)

Lpowell@odpem.org.jm

Dr. Arpita Mandal

Mona Department of Geography
and Geology

Mandalariptaster@gmail.com
Arpita.mandal@uwimona.edu.jm

Dr. Sherene JamesWilliamson

Mona Department of Geography
+1876 9776029
and Geology

sherene.james02@uwimona.edu.jm

Ranford Campbell

National Environment and
Planning Agency (NEPA)

+1876 754 7540

ranford.campbell@nepa.gov.jm

Mr. Gregory Bennett

National Environment and
Planning Agency (NEPA)

+1876 7547540

gbennett@nepa.gov.jm

Milton Saunders

National Land Agency

Patrick Aiken

National Land Agency

+1876 7504002

Patrick.aiken@nla.gov.jm

Benjamin Bloomfield

National Land Agency

+1876 7505263

Benjamin.bloomfield@nla.gov.jm

Trevor Shaw

National Land Agency

+1876 7504001

Trevor.shaw@nla.gov.jm

29.09.2017

+1876 906 9674

Milton.saunders@nla.gov.jm
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Calvin Thompson

National Land Agency

+1876 7504008

Calvin.thompson@nla.gov.jm

Christopher Williams

National Land Agency

+1876 9226630

Christopher.williams@nla.gov.jm

Sharon Patterson

National Land Agency

+1876 295 7878

sharon.patterson@nla.gov.jm

Mr. Nolan Aikens

National Land Agency

+1876 293 5561

nolan.aikens@nls.gov.jm

Ms. Kerry-Ann Mahabeer

National Works Agency

+1876 7334046

Kerryannmahabeer@nwa.gov.jm

Patrick Rose

National Works Agency

+1876 9263210

patrickrose@nwa.gov.jm

Mr. Oliver Squire

Ministry of Industry, Commerce,
Agriculture & Fisheries, in
+1876 9839400
particular, the Fisheries Division

oliver_squire@yahoo.com

Mrs. Dianne Gordon

Bauxite Lands

+1876 92720703

info@jbi.org.jm

Ms. Patrine Cole

Planning Institute of Jamaica

+1876 935-5079

Patrine_Cole@PIOJ.gov.jm

Alicia Edwards

Forestry Department

+1876 92426678

aedwards@forestry.gov.jm

Dean Williamson

Airports Authority of Jamaica

Mr. Richard Gibbs

Airports authority of Jamaica

29.09.2017

dwilliamson@aaj.com.jm
+1876 924 84526
+1876 990 5433
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Appendix 4 – Contacted Stakeholder list Haiti
Name

Institution

Contact

Email Address

Rose-May Guignard

Comité Interministériel d'Aménagement du Territoire (CIAT)

+509 3724 2407

rosemay.guignard@ciat.gouv.ht

Myrthel Guillaume

Comité Interministériel d'Aménagement du Territoire (CIAT)

myrthel.guillaume@ciat.gouv.ht

Boby Emmanuel PIARD

Centre National de l'Information
Géo-spatiale (CNIGS)

bepiard@cnigs.ht
bepiard@yahoo.fr

Mr. Serge Mitton

SEMANAH – Service Maritime et
de Navigation d'Haïti (SEMANAH)

+509 3441 0917

s_mitton@hotmail.com

Mr. Gerard Metayer

SEMANAH – Service Maritime et
de Navigation d'Haïti (SEMANAH)

+509 3713-5936

gerard_metayer@yahoo.fr

Mr. Jean Gerald Ceant

SEMANAH – Service Maritime et
de Navigation d'Haïti (SEMANAH)

+509 3170-0009

gerryceant@yahoo.com

Ms. Yvonne Helle

United Nations Development
Programme (UNDP)

Yvonne.helle@undp.org

Ms. Samira Philip

United Nations Development
Programme (UNDP)

samira.philip@undp.org

Mr. Garry Jean

Ministère des Travaux Publics,
Transport et Communication

Jean-Marie Altéma

Nacesse Pierre

29.09.2017

+509 3558 0502

Garijan@yahoo.com

Ministère de l’Economie et des
Finances

ucpmefhaiti@yahoo.com

Conseil National des Télécommunications (CONATEL)

jeanmarie.altema@conatel.gouv.ht

Autorité Portuaire Nationale

apn@apn.gouv.ht

Autorité Portuaire Nationale

apnpap@apn.gouv.ht

Autorité Portuaire Nationale

nacessepierre@yahoo.fr
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Glossary
Acronym

Term

Description

ALS

Airborne Laser Scanning

Dynamic survey method using a laser scanner installed in an
airborne platform to remotely measure 3D coordinates of the
earth’s surface.

ALB

Airborne Laserscanning Bathymetry

Dynamic survey method using a laser scanner installed in an
airborne platform to remotely measure 3D coordinates of the
seabeds or ground of rivers or lakes.

CORS

Continuously Operating Reference Station

A network of physical GNSS base stations for the purpose of
providing GNSS reference data to permit end users to perform
post-processed differential correction of GNSS data collected with
roving receivers.

DEM

Digital Elevation Model

Generic term for DTM, DSM etc.

D-GNSS

Differential-GPS (-Global Positioning System)

Usage of reference data for correcting tropospheric effects
during the post processing of GNSS measurements in order to
achieve cm accuracy

DOP

Digital Orthophoto

Rectified and geometrically correct image chart, usually a mosaic
of numerous single aerial images.

DSM

Digital Surface Model

Digital Model describing the earth’s surface including natural and
artificial objects (vegetation, buildings etc.).

DTM

Digital Terrain Model

Digital model describing the „bare earth“ surface without artificial
objects like buildings, bridges and vegetation. A DTM usually
consists of regularly or irregularly spaced mass points and/or
morphologically relevant break lines. Water surfaces form – if not
specified differently – part of the DTM.

DVRP

Disaster Vulnerability Reduction Project

GNSS

Global Navigation Satellite
System

Generic term for satellite-based positioning systems like
NAVSTAR-GPS, GLONASS, GALILEO etc.

IMU

Inertial Measurement Unit

Measurement device for determining position and orientation in
space, realized by a combination of gyros and accelerometers

Lidar

Light detection and ranging

Generic term for all measurement techniques using time-of-flight
measurement of laser light.

PPCR

Pilot Program for Climate
Resilience

VRS

Virtual Reference Station

WB

World Bank

DRMRP

Disaster Risk Management and
Reconstruction Project

29.09.2017

A virtual reference station uses data from a network of physical
CORS base stations to provide corrections to a receiver inside the
network coverage area. These local corrections are more accurate
than corrections from a single base station by interpolating the
corrections of the surrounding bases to the rover’s location.
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