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TERMS OF REFERENCE (TOR) 

DEVELOPMENT OF TECHNOLOGICAL TOOLS TO EVALUATE THE IMPACTS OF, AND VULNERABILITY AND 

ADAPTATION TO CLIMATE CHANGE IN URUGUAY’S COASTAL ZONE 

REFERENCE NUMBER: 2015000074 

1 BACKGROUND INFORMATION 

The Climate Technology Centre and Network (CTCN) is the operational arm of the United Nations 

Framework Convention on Climate Change (UNFCCC) Technology Mechanism and co-hosted by the 

United Nations Environmental Programme (UNEP) in collaboration with the United Nations Industrial 

Development Organization (UNIDO) and supported by 11 partner institutions with expertise in climate 

technologies. The mission of the CTCN is to promote accelerated development and transfer of climate 

technologies at the request of developing countries for energy-efficient, low-carbon and climate-resilient 

development.  

Requests for Technical Assistance (TA) are being submitted to the CTCN by the National Designated Entity 

(NDE) of the respective country. The scope of services under these Terms of Reference describes the 

response to such a request. By mandate, only accepted Members of the CTC Network are eligible to 

execute the required services to implement the response.  

In case you are not a CTCN network member yet, you may bid for implementation of the technical 

assistance, subject to the condition that you submit your completed application for CTC Network 

membership before the bid closure and the same is acknowledged by the CTCN. Furthermore, the contract 

award – should your bid be selected – is conditional to your network membership application having been 

successfully approved by the Director of CTCN. Should the bidder partner with another institution to deliver 

the services described in these Terms of Reference, it is expected that the partner institution also joins the 

CTC Network. 

The budget for this contract is USD 250.000. 

2 PROJECT CONTEXT 

Recent regional studies conducted for Latin America and the Caribbean (Reguero et al, 2015) found that, 

between 1950 and 2008, the incidence of extreme sea levels increased, with a greater magnitude and 

frequency being noted in the coastal areas of the Caribbean and Río de la Plata, and Montevideo 

specifically classified as one of the continent’s most exposed cities. Sudden flooding has occurred in Río 

de la Plata due to a combination of meteorological and hydrological effects (Verocai et al 2014). The 

simultaneous occurrence of extra-high high tides alongside large, atmospherically induced storm surges 

have raised the mean sea level (MSL) by as much as 3 m above its usual height (0.91 m), leading to the 

stripping of beaches and dunes, damage to coastal infrastructure and risks to navigation. Extreme events 

(> 2.5 m high) occur once every 11 months, principally during spring and autumn (Verocai et al 2014). 
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Faced with this situation, the Uruguayan government has set itself the objective of developing a National 

Adaptation Plan containing detailed information on the threats, exposure, sensitivities and adaptive 

capacities of the human and natural systems in coastal zones. Regional information systems already exist 

for these threats but their resolution is insufficient to be able to draw up local and national plans on the 

basis of this information. With this technical assistance, the proposal is to build on existing global/regional 

systems, increasing their resolution in order to be able to feed directly into decision-making processes on 

prioritization and adaptation strategies. 

3 AIM OF THE CONTRACT 

The overall objective of this assistance is to ascertain the threat to, and exposure and sensitivity of, 

Uruguay’s coastal zone with regard to climate variability and change. More specifically, this technical 

assistance will assess and analyze climate impacts on beaches, dune zones, coastal erosion, as well as 

risks of flooding and effects on ecosystems, residential areas, and costal and tourism infrastructure, . This 

analysis will form a basis for developing Uruguay’s National Adaptation Plan including articulation of 

enabling actions, strategies and the resources necessary for the country’s transition to the integrated 

management of the coastal zone, which will contribute to human well-being and the economic 

development of the tourism sector. 

To achieve the overall objective, the following activities will be undertaken: 
 
1. Review international experiences and propose the marine dynamic variables to be sued for coastal 

zone management ; 
2. Compile the existing relevant databases and validate the marine variables with the Uruguayan 

authorities ; 
3. Analyze the effect of climate change and variability in Uruguay (estimate, based on climate change 

scenarios, the foreseeable changes in the marine dynamics and assess the effects that these changes 
in the marine dynamics may have on different natural environments and human uses of the coast); 

4. Evaluate the effects of climate change on Uruguay’s coastal zone (determine the location, frequency 

and intensity (degree) of threats caused by climate change across different temporal horizons, as 

well as for different geographical and socioeconomic segments of the population); 

5. Train national technicians in monitoring these threats and their possible consequences;   

6. Monitor and evaluate the technical assistance.  

4 SCOPE AND ACTIVITIES OF THE PROPOSED CONTRACTED SERVICES  

To get a better understanding of the objectives of the request for technical assistance, it is recommended 

that the Contractor refers to the complete Response Plan 2015000074 attached to this tender (original in 

Spanish; translated copy in English), as well as the project supported by ARAUCLIMA in Uruguay (please 

see section 5 below for information on the ARAUCLIMA project). Particular attention should be paid to 

the following sections of the response plan: synergies and baseline setting, main partners, gender 

considerations, risk identification and mitigation, post-assistance plans and actions.  
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Once contracted, the CTCN will organize a conference call to initiate implementation call among all 

parties involved, to introduce the Contractor to the Uruguayan NDE (also proponent of the CTCN 

request), present the activities and timeline, and clarify the roles and responsibilities. 

Within the framework of this Contract, which shall be concluded within twelve months, the Contractor 

will produce the following 7 main outputs:  

1. An overview of relevant other countries’ experiences in terms of determining the threats to, and 
exposure and sensitivity of, coastal areas. This overview will enable the methodology to be 
adapted to the best existing technology and determine the scope of the information produced 
(activity 1). 

2. Structure for a database with links to other sources of information from other relevant 
institutions and cooperation agreements between institutions (activity 2). 

3. Databases of historic dynamics and their projections according to different Representative 
Concentration Pathways (RCP) for the different relevant variables  associated with the marine 
dynamics (wind, pressure, sea swell, meteorological tides, sea level) in order to determine the 
vulnerability of Uruguay’s coastal zones (activity 3). 

4. Description of the methodology and results (including graphics) of analysis of potential impacts 
along the coast and in a pilot coastal zone (activity 4). 

5. Risks and impacts atlas (activity 5). 
6. User manual and other training materials (activity 5). 

7. A series of Monitoring and Evaluation documents, including a one page description of intended 

outcomes and impacts, a Closure and Internal Information report  and a summary map 

identifying risks and impacts (Activity 6) 

 

Activity 1: Review international experiences and propose the marine dynamic variables to be used for 

coastal zone management 

  

Activity 1.1 Review international experiences      

Deliverable:  

 Document summarizing other countries’ experiences of determining the threats to, and exposure 

and sensitivity of, sea coasts  (in Spanish and English) 

 

It is essential to summarize similar experiences already existing in different parts of the world to ground 
the methodology to be applied and to be able to evaluate the strengths and weaknesses of the database, 
once developed. Studies implemented regionally in Latin America and the Caribbean (LAC) as well as 
locally in LAC and European countries with similar coastal characteristics will be analysed. The output will 
be a technical document summarizing the experiences and analysing the variables associated with the 
marine dynamics (wind, pressure, sea swell, meteorological tides, sea level) used in other countries. This 
information can also be used for future technical assistance in other countries. 
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Activity 1.2 Propose marine dynamics variables 

Deliverable:  

 Report containing the proposed marine dynamics variables to be measured in Uruguay (in 

Spanish) 

 

On the basis of this document, variables associated with the marine dynamics (wind, pressure, sea swell, 

meteorological tides, sea level) for Uruguay will be proposed, to be validated in the workshop in activity 

2. 

 

Activity 2: Databases available in Uruguay 

Prior to initiating the rest of the tasks to be implemented within the project, a compilation of existing 

relevant databases will be created. 

 

Activity 2.1 Gather information 

Deliverables: 

 

 List of nationally available instrumental and numeric-modelling databases (in Spanish) 

 Report containing the draft database structure (in Spanish) 

 

Gathering information will focus on national and regional instrumental and numeric databases that can 
be used to feed into the tasks to be implemented in the context of the project. This will involve the 
participation of national technicians and researchers who will manage and compile the necessary 
information. Two in person or virtual meetings will be held to establish the team from the Ministry of 
Housing, Land Planning and Environment (MVOTMA) and CTCN that will validate the proposed variables, 
propose the structure of the database and draw up the work schedule. 
 
 
Activity 2.2 Launch workshop 

Deliverable: 

 Report of launch workshop with relevant national and departmental authorities 
 
The technology transfer will take place simultaneously at different institutions around the country (see 

table of actors). For this reason, the content of the proposed marine variables (variables to be measured, 

database format) and outputs, along with their application in Uruguay, will be validated via a launch 

workshop. This one-day workshop will be hosted by MVOTMA with support of the Contractor. In 

preparation for and to follow-up on this workshop, there will also be a series of internal meetings (among 

involved institutions in the technical assistance) and external meetings (with other relevant 

institutions/groups) to validate the information gathered and the analyses of the information. 
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Activity 3: Analysis of the effect of climate change and variability in Uruguay 
 
The objective of this activity is to develop a standardized meteo-oceanic database of Uruguay’s coastal 
areas, focused on climate change scenarios to estimate the foreseeable future changes in the marine 
dynamics. 
 
 
Activity 3.1 Historical databases of dynamics 

Deliverable:  

 Historical database of dynamics established within MVOTMA’s Environmental Information System 

(in Spanish) 

 
A database will be produced that contains an historical reconstruction of the dynamics that define the risk 

to the coast (wind, swell, flow, sea level and currents). The point of departure will be the existing 

database developed by the C3A project (50 km resolution), improving it to obtain long historical 

reconstructions (of at least 30 years) with an hourly temporal resolution and a spatial resolution of less 

than 5 km. Once these historical databases (sea winds, continental hydrological contribution along the 

coast, sea level, swell, currents) have been generated, they will require validation to assess their quality 

and climatic characterization. 

 

The historical database of marine dynamics will be implemented within MVOTMA’s Environmental 

Information System, where it will be available to all users. As part of this activity, a three-day workshop 

will be held on the database and modelling for those responsible for the system and its immediate users. 

 
Activity 3.2 Projections of climate change dynamics 

Deliverable:  

 Report on projections of climate change dynamics (in Spanish) 

 

To analyze the possible effect of climate change on a regional scale along the length of the country’s 

coast, estimated regional changes in temperature, mean sea level and precipitation will be assessed on 

the basis of different RCPs from the IPCC’s AR5 scenario. In addition, climate change projections will be 

obtained for the IPCC’s different RCP scenarios for marine wave dynamics and the meteorological 

component of sea level based on statistical downscaling techniques. This activity will focus on joint work 

developed by the Contractor in cooperation with national technicians as the counterpart, making existing 

information available and supporting the production of projections. The national technicians are provided 

for in the project supported by ARAUCLIMA. 

 

Activity 4 Evaluation of the effects of climate change on Uruguay’s coastal zone 

 

The objective of this activity is to assess the effects that climate change may have on the marine 

dynamics in different natural environments and on the human uses of the coast. 
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Activity 4.1 Analysis of coastal impacts due to climate change at the national level 

Deliverables:  

 Graphic outputs on the impacts of erosion caused by the combined effect of flooding and erosion 

on the Uruguayan coastal zone (in Spanish) 

 Technical report on the methodology and criteria applied 

 

The objective of this task is to estimate the potential impact of flooding and erosion along the Uruguayan 

coast using the outputs from activity 3 and indicators or models that accord with the national scale of the 

problem, as agreed at a meeting between the Contractor, experts and decision makers. This analysis will 

give an overall picture of the potential impact along the length of the coast, making it possible to identify 

areas of greater exposure and greater sensitivity to the hazards. This study will consider a differentiated 

approach for women and vulnerable population groups, taking into account age range and gender. 

 

Activity 4.2 High-resolution study of impacts and risk in pilot coastal zones 

Deliverables:  

 Report including graphic outputs and explanations on the impacts of erosion caused by the 

combined effect of flooding and erosion in six pilot sites to be defined by MVOTMA (in Spanish) 

 Report on the methodology and criteria applied. 

  

The objective of this activity is to present an integrated methodology for evaluating the risk associated 
with flooding and erosion on a high resolution by means of its application in pilot zones. The methodology 
will be applied along a section of coast selected for this study in order to ascertain the socioeconomic and 
environmental consequences associated with flooding (taking into account both the sensitivity and 
adaptive capacity of the systems) and corresponding changes in risk for different climate change 
scenarios. In addition, a study will be conducted focused on the potential impact of erosion in which a 
high-resolution analysis will be conducted and the combined effects of flooding and erosion will be 
considered. 
 
 
Activity 5 – Technology transfer 

The objective of activity 5 is to develop the work of technology transfer, training and education 
associated with the technical assistance. 
 
Activity 5.1 Documentation of the process and its results 

Deliverables:  

 Atlas of Risks and Impacts on the coast (in Spanish) 

 User Manual (in Spanish)  

 Summary User Guide for managers (in Spanish) 

 Summary map identifying risks and impacts (in Spanish) 
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- Atlas of Risks and Impacts along the Uruguayan coast 
The objective of this task is to produce an atlas of the Uruguayan coast which sets out the results of 
activities 2 and 3. The atlas will include a series of risk sheets with a summary of the historical dynamics 
and projections, along with impacts, plus information on national-level flooding and erosion. 
 

- User Manual 
Based on the work, studies and knowledge obtained, and as a way of facilitating the use of the outputs 

generated, a document will be produced containing the methodology applied throughout the process and 

setting out the results of each activity. 

- Summary User Guide for managers   

A training course will be provided under activity 5.2 to the staff of government departments, universities, 

research centers and relevant actors in Uruguay on the basis of the work, studies and knowledge 

obtained. A summary of the user guide will be developed for the managers. 

- Summary map identifying risks and impacts (in Spanish) 

The Contractor will summarize the main risks and potential impacts identified in the process in an 

interactive digital map, differentiating as far as possible the risks and impacts by gender and vulnerable 

population groups. 

 

Activity 5.2 Training 

Deliverables:  

 Training course materials (in Spanish) 

 

A training course will be provided to the staff of government departments, universities, research centers 

and relevant actors in Uruguay on the basis of the work, studies and knowledge obtained. The course is 

scheduled to last no more than one week, with a maximum of 30 hours. It includes theoretical and 

practical training on developing and using the databases as well as on the techniques and modelling with 

which to analyze the impact of climate change on the coast. 

 

Activity 6 – Monitoring and Evaluation  

Deliverables:  

 One page description of intended outcomes and impacts from this technical assistance, drafted at 

initiation of implementation and revised at closure, using a template provided by the CTCN. (in 

English) 

 A technical assistance ‘Closure and Internal Information Report’ using a template to be provided 

by CTCN (in English) 

 

The Contractor will produce a one 1 page document describing the intended outcomes and impacts of 

technical assistance, and then revise this description, using a template provided by the CTCN.  
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The progress and results of activities will be closely supervised by the Contractor with support from 

Uruguay’s NDE and CTCN. The Contractor is responsible for verifying the progress of technical assistance 

against the timeline and the associated outcomes and for communicating the results to the NDE and 

CTCN. Upon completion of the technical assistance, the contractor will submit a technical assistance 

‘Closure and Internal Information Report’ (template to be provided by CTCN) containing a brief summary 

of the lessons learned, achievements and progress made, and challenges encountered during the activity, 

as well as other relevant technical assistance-specific information using CTCN standardized indicators. 

The Contractor will organize a periodic teleconference (at least once a month) with the parties involved in 

the implementation to determine the progress of the technical assistance, as well as any challenges and 

requirements for adjustment. All changes arising from the activities, processes and/or approaches must 

be approved by CTCN and the NDE prior to application. 

5 COLLABORATION WITH ARAUCLIMA 

In complement to this CTCN technical assistance, the Government of Uruguay has approved an initiative 

to be supported by the government of Spain through the ARAUCLIMA programme focused primarily on 

developing a policy and regulatory framework for adaptation in coastal zones. As its overall objective, this 

project supported through ARAUCLIMA will seek to identify the climate related threats and develop 

adaptation plans for coastal zone resilience. The main activities supported by ARAUCLIMA are as follows: 

1. Design and develop a robust information system with reference to the dynamics 

maritime coastal process. 

2. Undertake studies on the possible impacts of changes in sea surge movements caused by 

climate change along the Uruguayan coast. 

3. Create an atlas of flood events along both the estuary and oceanic coastlines. 

4. Identify and select alternative adaptation strategies for coastal areas 

5. Develop an updated Coastal Adaptation Plan based on the climate change scenarios 

6. Develop a communication and dissemination strategy to promote replication of the 

experience 

The project description supported by ARAUCLIMA in Uruguay is attached to this tender as well as table of 

coordinated activities.  

6 GENERAL TIME SCHEDULE  

The activities under this contract should be completed within a period of twelve months from the date of 

signature of the Contract. 

7 PERSONNEL IN THE FIELD (PROFESSIONAL EXPERIENCE AND QUALIFICATIONS) 

The Contractor is expected to provide the services of a team that should ideally comprise the following 

competencies:  
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 Proven experience and in depth expertise in designing and developing tools and methodologies 

for the modelling of vulnerability and impacts of climate change on coastal areas (including 

differentiated approach to women and vulnerable groups) 

 Proven experience in successfully implementing climate change projections, applying 

downscaling techniques for wave dynamics and meteorological components, in South America 

and in Uruguay in particular 

 Evidence of substantive expertise in analyzing historical series and projections and identification 

of threats, including marine dynamic forecasting for short (24 – 72 h) and mid-terms (1 to 6 

months) at the regional and local scale 

 Expertise in oceanography, climate/marine dynamics modelling, coastal management  

 Evidence in developing databases and analysis of numerical data 

 Previous experience and qualification of modelling climate change impacts on coastal areas, in 

Latin America and the Caribbean, particularly in Uruguay 

 Successful track record providing technical assistance, model documentation and trainings, fully 

in Spanish on issues of climate change impacts and modelling for coastal management to 

governments in South America, preferably in Uruguay. 

 Demonstrated ability to manage similar activities, including cooperating with key stakeholders in 

government in South America and in Uruguay in particular 

 Evidence of past experience with Uruguayan academic entities in similar sector/activities 

 Very good verbal, conceptual and writing skills in Spanish and English 

 

The CVs of the respective experts assigned to this project by the Contractor must be provided. 

8 LANGUAGE REQUIREMENTS  

The working language for the purposes of this project is Spanish, thus an excellent command of Spanish is 

required of the proposed personnel. The deliverables must be submitted in the language(s) specified 

above. 

All delivered documents must be of such a quality that no further editing shall be required.  

9 DELIVERABLES AND SCHEDULE 

The table below details the indicative schedule for this assistance. This schedule can be revised in the 

contractors’ proposal. 
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Activities 
Delivery date (after 
contract start date) 

Activity 1: Review international experiences and propose the variables to be used for the Uruguay’s 
coastal zone 

Activity 1.1: Review international experiences 

Document summarizing other countries’ experiences of determining the 
threats to, and exposure and sensitivity of, sea coasts 

Week 7  

Activity 1.2: Proposed variables 

 Report containing the proposed variables to be measured in Uruguay Week 11  

Activity 2: Databases available in Uruguay 

Activity 2.1: Gathering information 

Record of agreements reached between the CTCN team and the institutions 
participating in the project: videoconference to present the technical 
assistance and validate the variables to be measured 

Week 5 

List of nationally available instrumental and numeric-modelling databases Week 14 

Report containing the draft database structure Week 16 

Activity 2.2 Inter-institutional launch workshop 

Report of launch workshop with national and departmental authorities  Week 10 

Activity 3: Analysis of the effect of climate change and variability in Uruguay 

Activity 3.1 Historical databases of dynamics 

Historical database of dynamics established within MVOTMA’s Environmental 
Information System 

Week 32 

Activity 3.2 Projections of climate change dynamics 

Report on projections of climate change dynamics Week 36 

Activity 4: Evaluation of the effects of climate change on Uruguay’s coastal zone 

Activity: 4.1 Analysis of coastal impacts due to climate change at the national level 

Graphic outputs on the impacts of erosion caused by the combined effect of 
flooding and erosion on the Uruguayan coastal zone 

Week 39 

Technical report on the methodology and criteria applied Week 40 

Activity: 4.2 High-resolution study of impacts and risk in pilot coastal zones 

Graphic outputs on the impacts of erosion caused by the combined effect of 
flooding and erosion in six pilot sites established by MVOTMA. 

Week 38 

Technical report on the methodology and criteria applied. Week 39 

Activity 5: Technology transfer 

Activity 5.1: Documentation of the process and its results 

Atlas of Risks and Impacts on the coast Week 40 
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User Manual Week 41 

Summary User Guide for managers Week 41 

Summary map identifying risks and impacts  Week 41 

Activity 5.2: Training 

Training course materials Week 45 

Activity 6: Monitoring and Evaluation  

A one page CTCN Impact Description formulated in the beginning of the 
technical assistance  

Week 1 

A technical assistance Closure and Internal Information report (template to be 
provided by CTCN) 

Week 52 

Updated one page CTCN Impact Description Week 52 

10 TABLE OF ACTORS 

Stakeholder Role to support the implementation of the CTCN assistance 

Climate Change Division, MVOTMA1 Partner and hub for inter-institutional coordination 

Promotion of national, local-government and private training 

bodies 

National Environmental Department, 

MVOTMA 

Coastal and Marine Management Department 

Provider and user of information for the implementation of 

regional and local integrated coastal management 

Division for Environmental Information 

Repository for technological tools and generator of information 

for government users (National government: Ministry of 

Housing, Land Planning and Environment, Ministry of National 

Defense, Ministry of Transport and Public Works, Ministry of 

Tourism, National Emergencies System; Local governments: 

departments and town halls) and private users (tourism 

operators) 

National Land Planning Department, 

MVOTMA 

Provider and user of information for the implementation of 

local land-use plans in the coastal departments 

National Water Department, 

MVOTMA 

User of information for the implementation of coastal 

watershed management (Atlantic Ocean, Santa Lucía, Río de la 

Plata) through the Watershed Committees 

                                                           
1
 MVOTMA: Ministry of Housing, Land Planning and Environment. 
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Working Group on Coastal 

Adaptation of the National Climate 

Change Response System, MVOTMA 

System for inter-institutional coordination 

Ministry of Social Development, 

MIDES 

Social Observatory, provider of information for the 

socioeconomic characterization of the coastal departments 

Agency of Electronic Government 

and the Information and Knowledge 

Society, AGESIC 

Provider of information with which to develop the MDT 

Uruguayan Meteorological Institute Information provider and dynamic model user 

Ministry of National Defense, MDN Information provider and dynamic model user 

Ministry of Tourism, MinTur Information provider and dynamic model user 

National Hydrography Department, 

Ministry of Transport and Public 

Works, MTOP 

Information provider and dynamic model user 

National Emergencies System, 

Presidency 

User at the level of developing early warnings of extreme 

events in vulnerable coastal zones 

Departmental governments of 

Colonia, San José, Montevideo, 

Canelones, Maldonado, Rocha 

User of information for the implementation of local land-use 

plans, risk management and implementation of adaptation 

measures within the framework of the National Adaptation 

Plan for the Coastal Sector 

University of the Republic, UdelaR User of information and provider of climate services through 

dynamic models for the coastal and marine area 

 

 

 


