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Lr? Weather Watch Program Concept

Program Title

Weather Watch — Climate Data Infrastructure for Lighthouse Reef
Tagline

Filling the void of real-time weather and climate data on Lighthouse Reef Atoll.

Executive Summary

The Weather Watch program is a flagship initiative by the Lighthouse Reef Research
Repository (Lr?) designed to address the absence of continuous, real-time climate and oceanic
data across the Lighthouse Reef Atoll. The program will deploy a transect-based network of
climate sensors from the interior of Long Caye through the lagoon, beach, shallows, breakwater,
coral reef, reef wall, and into deep ocean waters. This infrastructure will continuously collect
critical environmental data, including temperature, pH, salinity, and organic and inorganic mass
and composition.

To ensure program success and foster community stewardship, local Belizean fishers will be
employed as stewards to build, maintain, and monitor the equipment while engaging with the
community through outreach and education. Weather Watch will enhance environmental
monitoring capacity, inform conservation policy with robust science, and build resilience to
climate threats.

Program Objectives

*  Install a real-time transect-based monitoring system recording:
o Atmospheric temperature, rainfall, pressure

o Water temperature, salinity, pH



o Organic and inorganic turbidity and biomass composition

e Establish and train a local network of Belizean fisher stewards to maintain equipment and
engage in community science

*  Deploy data infrastructure across the following ecosystem zones:
Jungle — Lagoon — Beach — Shallows — Breakwater — Coral Reef — Reef Wall —
Deep Water

*  Provide open-source access to collected data for researchers, reef managers, and
policymakers

*  Engage the local community through outreach, events, and educational programs focused
on reef conservation and climate adaptation

Phased Program Goals & Measurable Outcomes

Phase 1: Infrastructure Planning & Team Assembly (Months 1-4)

*  Recruit Program Director and 2 Belizean fisher stewards
*  Finalize sensor site locations and deployment logistics
e Procure and import all monitoring equipment and materials

e  Conduct baseline environmental readings
Outcome:

. 100% of site locations mapped
*  Project team fully onboarded and trained

. Baseline environmental data collected
Phase 2: Sensor Installation & Calibration (Months 5-7)

. Install a full transect of 8 monitoring stations spanning all zones
e Calibrate sensors and validate data transmission systems

*  Train stewards in equipment maintenance and preliminary data interpretation
Outcome:

e Operational sensor network transmitting validated data

e Stewards qualified and actively maintaining equipment



Phase 3: Public Access & Community Engagement (Months 8-12)

e Launch an online open-access data dashboard hosted at www.lighthousereef.bz

*  Host two community education and reef conservation events on Long Caye

e Publish quarterly data reports for Belizean authorities, academic partners, and the public

Outcome:
e Data dashboard fully functional and accessible
*  Two well-attended community events held

e At least three public data reports published and distributed

Program Team & Staffing

Role Responsibilities

) Oversees program execution, reportin
Program Director prog - Tep &

partnerships
Belizean Fisher Sensor installation, upkeep, local liaison
Stewards (2) roles
Science Advisor Methodology design, QA/QC of data

s~

Total Personnel Cost: $118,000

Equipment & Deployment

Category Description

Sensors
x8

Weather Stations Solar weather units x3

AATERhif Concrete, floats, marine-grade structures
Systems
Data Starlink, LoRaWAN, or satellite uplink

Tools & Spares ~ Maintenance kits, adhesives, anti-fouling supplies

Total Equipment & Deployment: $77,000

Multi-parameter probes (Temp, pH, Salinity, Turbidity)

Annual Cost Estimate
(USD)

$72,000

$30,000

$16,000

Cost Estimate
(USD)

$48,000
$12,000
$8,000

$6,000
$3,000


http://www.lighthousereef.bz/

Cultural & Community Engagement

.. e Cost
Activity Description (USD)
Cultural Stewardship Collaboration with Long Caye fishers and
. o Included

Partnership families
Technical Training Program Eco-technology and climate literacy workshops $8,000
Community Events Two reef education and data-sharing events $4,000
Educational Materials Printed guides, signage, local presentations $3,000
Total Cultural Component: $15,000
Additional Program Costs

L. Estimated Cost

Category Description (USD)
Lodging & Living Food, lodging, utilities for program staff on Long $14,000
Flights & Boat Transfers Rpund trip flights and boat transfers (3 staff x 5 $4.500
trips x $300 each)

On-site Boat Use & Fuel  Operational boat fuel for monitoring & transport $10,000
Emergency Reserve Contingency fund for emergencies and equipment $2.,500
Lr?> Administrative . .
Overhead (10%) Program admin, finance, communications $22,000
Contingency (10%) Additional unforeseen expenses $24,000

Annual Budget Summary



Amount

Category (USD)
Personnel $118,000
Equipment & Deployment $77,000
Cultural Engagement $15,000
Evpenves $14.000
Flights & Boat Transfers $4.,500
On-site Boat Use & Fuel $10,000
Emergency Reserve $2,500
L3 Admin Overhead $22.000
Contingency $24,000
Total Budget Request $287,000

Long-Term Sustainability Plan

e Integration with regional and international reef observatories for data sharing and
collaborative research

*  Open-source data licensing to marine research institutes and government agencies
e Long-term maintenance supported by:

o Belize tourism eco-tax or environmental surcharge

o Private sponsorship of individual sensor stations

o Carbon credit and climate finance programs

Risk Management & Mitigation

*  Severe Weather/Hurricanes: Marine-grade, hurricane-resistant equipment and secure
installations

*  Equipment Theft/Damage: Trusted local stewards, community engagement, and
equipment labeling

*  Biofouling & Sensor Degradation: Anti-fouling materials and regular maintenance
schedules



*  Power & Connectivity Failures: Solar power systems with backups and Starlink
internet redundancy

e Health & Safety: Comprehensive safety protocols and emergency evacuation plans

Contact Information

Francisco Andre Martinez

Director, Lighthouse Reef Research Repository (Lt3)
Email: francisco@lighthousereef.bz

Phone (Belize): 612 3993

Phone/WhatsApp (US): +1 720 260 8858
Website: www.lighthousereef.bz

Drew Cozzi

Research Associate, Lighthouse Reef Research Repository (Lr?)
Email: dtcozzi@gmail.com

Phone +1 717-870-7384
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