
 
 

 

 

TERMS OF REFERENCE        

Software developer: Technical Components Integration for a Real-Time Predictive Model 
CONTRACT MODALITY: Individual Consultancy  

 

DURATION OF CONTRACT:  78 days 
 

 
Purpose of Assignment 
The purpose of this consultancy is to provide specialized technical support to strengthen and integrate the existing 
prototype of the real-time predictive model for assessing the situation of children in emergencies in the Caribbean 
Basin. Building on progress already made through Ahead of the Storm (AoS) and the Latin America and the Caribbean 
Regional Office (LACRO), the assignment will consolidate reusable technical components, including data pipelines, 
geospatial processing workflows, APIs, impact-translation methods, and technical documentation, so that the model 
can generate decision-support products such as maps, dashboards, automated reports, briefs, and alerts for national 
and regional use. 
The assignment is intended to strengthen Data and Technology use through a sustainable, interoperable, and 
modular solution that can be integrated into the institutional architecture once defined and remain useful beyond 
the initial funding period. Rather than developing a standalone product, the consultancy will focus on consolidating 
and operationalizing technical components that translate hazard, exposure, and vulnerability data into actionable 
analytical outputs for emergency preparedness and response. 
Across the Caribbean Basin, UNICEF and its partners continue to face recurrent challenges in obtaining timely data 
on the effects of climate-related hazards on children and their families. Damage and needs assessment information 
often arrives too late and does not consistently include child-specific indicators across key sectors such as protection, 
health, education, WASH, housing, and livelihoods. This consultancy will help consolidate an operational approach 
that integrates data sources and methodologies to support both pre- and post-event analysis, while progressively 
incorporating multiple hazards, such as winds, floods, and landslides, in line with priorities agreed with counterparts 
and relevant technical teams. 
UNICEF wishes to engage a consultant because this is a time-bound assignment with specific, measurable 
deliverables that requires highly specialized expertise in geospatial data engineering, predictive modelling, systems 
integration, and emergency information management. These services are needed to accelerate the technical 
consolidation of the prototype, ensure interoperability and reusability of its underlying components, and deliver 
defined outputs within a specified period, while also supporting documentation and knowledge transfer to promote 
sustainability beyond the initial investment period. 

Scope of Work 

UNICEF Nicaragua seeks to recruit one individual consultant for a defined contract period to strengthen and 
integrate the existing prototype with relevant components and approaches already advanced by UNICEF 
Nicaragua, Ahead of the Storm, and LACRO. The scope of work includes reviewing the current prototype and 
related assets, identifying technical gaps and integration needs, and leading the consolidation of reusable 
components into modular, interoperable, and sustainable architecture. The consultant will be responsible for 
translating agreed technical requirements into an operational solution that remains useful beyond the 
contract period and is aligned, to the extent possible, with the institutional architecture to be defined. 

Technical and infrastructure considerations: 

While the long-term institutional architecture is being clarified, the consultant may be required to configure 
and use an interim technical environment, such as Snowflake, to host and process data, build and test 
pipelines, validate workflows, and expose outputs in a structured manner. In carrying out these tasks, the 
consultant will ensure that the proposed solution remains modular and platform-agnostic, supports future 
migration or integration, and respects institutional requirements related to data governance, access control, 
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documentation, and traceability. The consultant will also be expected to coordinate with relevant technical 
teams to validate design decisions, troubleshoot implementation issues, and recommend adjustments 
needed to improve performance, usability, and sustainability. 

• Design, build, test, and refine data pipelines for ingestion, cleaning, validation, quality assurance, 
transformation, and updating of relevant datasets, including near real-time processes where feasible and 
appropriate. Develop and maintain geospatial and analytical processing workflows covering hazard, 
exposure, vulnerability, and impact analysis, with methods that are transparent, auditable, and adaptable 
to agreed hazards such as winds, floods, and landslides. 

• Develop APIs or other structured output mechanisms, including curated datasets, endpoints, services, 
and automated extracts, to enable downstream consumption by maps, dashboards, reports, and other 
decision-support products. 

• User-oriented products, including maps and web interfaces, dashboards, automated reports, and, where 
applicable, decision-support briefs and alerts for national and regional teams. 

• Prepare and maintain complete technical documentation and handover materials, including code 
repositories, data dictionaries, workflow diagrams, metadata, user guidance, and operations and 
maintenance instructions to support continuity and reuse. 

Expected deliverables: Strengthened prototype integrated with regional components and approaches, 
including the deliverables below. All deliverables will be developed iteratively, with progressive releases, 
testing, refinements, and regular updates throughout the contract period. 

1. Prototype diagnostic and integration/infrastructure plan, including interim environment and 
implementation of roadmap. 

2. Data and geospatial processing workflows, v1: initial operational version, version-controlled 
and documented, including geospatial workflows. 

3. Structured output mechanisms, including curated datasets, APIs, and/or services for product 
consumption, connected to the v1 data and geospatial processing workflows. 

4. Data and geospatial processing workflows, v2: refined version incorporating technical testing, 
structured output requirements, and end-product needs. 

5. User-oriented products, including maps/web interfaces, dashboards, and/or automated 
reports, are connected to the refined workflows and structured outputs. 

6. Quality assurance, interoperability, and maintenance package for workflows and user-oriented 
products, including validation routines, metadata standards, and update cycles. 

7. Institutionalized operational use of the workflows, structured outputs, and decision-support 
products through training, handover, and adoption by national and regional technical teams. 

8. Complete documentation and handover materials, including repository, scripts, configurations, 
and data dictionary, plus a capacity-transfer session for users and technical staff. 

Throughout the assignment, the consultant will work under the supervision of the requesting section and in 
coordination with the designated technical team, UNICEF Nicaragua’s technical team, and LACRO as 
applicable. The consultant will be responsible for preparing and presenting progress updates, participating in 
periodic follow-up meetings, incorporating technical feedback, documenting changes, and adjusting 
implementation plans as needed to meet agreed milestones. The consultant will also ensure that all outputs, 
including figures, reports, maps, dashboards, briefs, or other technical inputs, respond to the operational 
needs identified by national and regional teams and are submitted in a form suitable for review, validation, 
and approval by UNICEF and the corresponding counterpart.  

  



 
 

 

 

Work Assignments Overview  Deliverables/Outputs  Delivery deadline to complete the 
deliverable  

Conduct a diagnostic assessment of 
the existing prototype and prepare 
an integration and infrastructure 
plan, including the proposed interim 
technical environment, 
implementation of roadmap, and 
priorities agreed with national and 
regional technical teams.  

1. Prototype diagnostic and 
integration/infrastructure plan, 
including interim environment and 
implementation of roadmap.  

August 08,2026  

Design, develop, and document an 
initial operational version of the data 
flows and geospatial processing 
workflows, including ingestion, 
cleaning, quality assurance, version 
control, and update procedures.  

2. Data and geospatial processing 
workflows, v1: initial operational 
version, version-controlled and 
documented, including geospatial 
workflows.  

August 22, 2026  

Develop and operationalize 
structured output mechanisms, 
including curated datasets, APIs, 
and/or services that enable 
downstream use of model results 
across platforms and products.  

2.1 Structured output mechanisms, 
including curated datasets, APIs, 
and/or services for product 
consumption, connected to the v1 
data and geospatial processing 
workflows.  

September 12, 2026  

Refine the data flows, geospatial 
processing workflows, and related 
structured outputs based on 
technical testing, structured output 
requirements, end-product needs, 
and feedback from national and 
regional technical teams.  

2.2 Data and geospatial processing 
workflows, v2: refined version 
incorporating technical testing, 
structured output requirements, and 
end-product needs.  

October 03, 2026  

Develop and connect user-oriented 
products to support decision-
making, such as maps, web 
interfaces, dashboards, and/or 
automated reports, linked to the 
refined operational and analytical 
workflows.  

2.3 User-oriented products, 
including maps/web interfaces, 
dashboards, and/or automated 
reports, connected to the refined 
workflows and structured outputs.  

October 24, 2026  

Strengthen quality assurance, 
interoperability, and maintenance 
arrangements for the operational 
workflows and decision-support 
products, including validation 
routines, metadata standards, user 
support, and periodic update cycles.  

2.4 Quality assurance, 
interoperability, and maintenance 
package for workflows and user-
oriented products, including 
validation routines, metadata 
standards, and update cycles.  

December 24, 2027  



 
 

 

 

Institutionalize the operational use 
of the workflows, structured 
outputs, and decision-support 
products through training, handover, 
and adoption processes with 
national and regional technical 
teams.  

2.5 Institutionalized operational use 
of the workflows, structured 
outputs, and decision-support 
products through training, handover, 
and adoption by national and 
regional technical teams.  

December 24, 2027  

Prepare complete technical 
documentation and handover 
materials, including repository 
structure, scripts, configurations, 
data dictionary, and conduct a 
capacity-transfer session for users 
and technical staff.  

3. Complete documentation and 
handover materials, including 
repository, scripts, configurations, 
and data dictionary, plus a capacity-
transfer session for users and 
technical staff.  

January 30, 2027  

 

Payment Schedule: 
Payment will be made on submission and acceptance of deliverables. UNICEF reserves the right to withhold 
payment in case the deliverables submitted are not up to the required standard or in case of delays in submitting 
the deliverables on the part of the consultant.  
 
Important Notes 

 Individuals engaged under a consultancy or individual contract will not be considered “staff members” 
under the Staff Regulations and Rules of the United Nations and UNICEF’s policies and procedures and will 
not be entitled to benefits provided therein (such as leave entitlements and medical insurance coverage). 
Their conditions of service will be governed by their contract and the General Conditions of Contracts for 
the Services of Consultants and Individual Contractors. Consultants and individual contractors are 
responsible for determining their tax liabilities and for the payment of any taxes and/or duties, in 
accordance with local or other applicable laws.  

 The selected candidate is solely responsible for ensuring that the health insurance (and visa if applicable) 
required to perform the duties of the contract are valid for the entire period of the contract. Selected 
candidates are subject to confirmation of fully-vaccinated status against SARS-CoV-2 (Covid-19) with a 
World Health Organization (WHO)-endorsed vaccine, which must be met prior to taking up the assignment. 
It does not apply to consultants who will work remotely and are not expected to work on or visit UNICEF 
premises, programme delivery locations or directly interact with communities UNICEF works with, nor to 
travel to perform functions for UNICEF for the duration of their consultancy contracts.  

 UNICEF offers reasonable accommodation for consultants with disabilities. This may include, for example, 
accessible software, travel assistance for missions or personal attendants. We encourage you to disclose 
your disability during your application in case you need reasonable accommodation during the selection 
process and afterwards in your assignment.  

 
       QUALIFICATIONS / SPECIALIZED KNOWLEDGE / EXPERIENCE/ COMPETENCIES 
(CORE/TECHNICAL/FUNCTIONAL) / LANGUAGE SKILLS REQUIRED FOR THE ASSIGNMENT   
 
Minimum Qualifications required*: Master from a recognized university in systems/software engineering, computer science, 
data engineering, artificial intelligence, geospatial analytics, data science, or another relevant technical field.  

*Minimum requirements to consider candidates for competitive process.  



 
 

 

 

Work Experience:  
 Minimum experience required: three years with a master’s degree in data engineering, computer/data science, artificial 

intelligence, and/or analytical solution development.  
 Experience as a data engineer, including ETL/data pipelines, cloud data infrastructure, near real-time processing, and 

data exposure through APIs or structured outputs.  
 Experience as a full-stack or geospatial software engineer, including connecting pipelines to usable products such as 

web maps, dashboards, APIs, automated reports, alerts, and user-oriented outputs.  
 Experience developing workflows that translate hazard, exposure, vulnerability, and contextual data into decision-

support outputs for preparedness, anticipatory action, emergency response, and post-event analysis.  
 Experience developing interactive graphs, visualizations, and geospatial decision-support products for both technical 

and non-technical teams.  
 Experience developing LLM or applied AI workflows.  
 Applied research and prototyping experience.  
 Experience working with humanitarian, climate risk, disaster risk, child-focused, or public-sector data use cases.  

 
Language Requirements:  

 English: Proficient.  
 Spanish: Fluent.  

 
Knowledge/Expertise/Skills:  

 Proven experience in data engineering, computer/data science, artificial intelligence, and/or the development of 
analytical solutions, including model design, data cleaning, integration, and quality assurance.  

 Strong Python skills are required, including experience with libraries such as Pandas, NumPy, and GeoPandas.  
 Knowledge of geospatial data and GIS processes, including rasters, shapefiles, common geospatial data formats, 

projections, coordinate reference systems, spatial joins, and zonal statistics. Knowledge of giga-spatial is a plus.  
 Ability to improve and integrate exposure and hazard workflows beyond a single hazard, such as incorporating winds, 

floods, and landslides according to agreed priorities, using geospatial data standards and best practices.  
 Ability to document methods and technical decisions, including data dictionaries, code repositories, guides, and 

diagrams, and ensure transparency, auditability, and reuse by UNICEF teams and partners.  
 Knowledge and application of visual design, accessibility,  
 usability, performance optimization, publishing/deployment, and data governance principles for analytics and 

geospatial decision-support products.  
 Knowledge of tools and technologies such as Snowflake, Azure, Databricks, Dash, Plotly, Streamlit, Leaflet, Mapbox, 

JavaScript, and other frontend/open-source technologies is an asset.  
 Knowledge of LLMs and applied AI workflows, including prompt design, information retrieval, generation of summaries 

or briefs, guardrails, evaluation, benchmarking, and source traceability.  
 
Desirables:  
Previous experience with UNICEF or other United Nations entities is a strong plus.  
• *Listed requirements will be used for technical evaluation in the competitive process.  
 
Technical proposal requirement:  

Technical proposal of no more than 3 pages.  


