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1. Background
• NASA prior engagement in Central America
• Sustainable Development Goals (SDGs)
• Coastal water quality issues in Belize

2. Project overview
• Remote sensing of water quality
• In situ observations
• Hydrological / LUC modeling
• Capacity building

3. Most recent in-country meeting
4. Summary
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March 2019: Signing of Joint Statement 
between NASA and SICA in Costa Rica

April 2019: High-level NASA-SICA 
meeting at NASA Headquarters
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Paseo de la Pantera, developed by WCS in 1990s 
(now the Mesoamerican Biological Corridor)

SERVIR-Mesoamerica

BZ-SDG = First ever 
Belize-specific NASA 

research project
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NASA MODIS Aqua image of summer 
2011 algal bloom

source: NASA Giovannisource: State of the Coast (2014)



Project overview (1)

7geographic domainproject activities

• Specific objectives:
i. Utilize NASA, ESA data for assessing land 

impacts on marine environment

ii. Develop national monitoring + forecasting 
capabilities for marine pollution

iii. Transfer scientific + technical capacities to 
GOB entities [+ NGOs]

iv. Develop policy recommendations re: SDG 14, 
15 targets



Project overview (2)

• Geographic focus: Belize Barrier Reef Lagoon (marine segment), Belize 
River Watershed (terrestrial segment)

• Focus areas: monitoring of sediments, algal blooms across BBR lagoon

• Potential local stakeholder organizations: CZMAI, Dept. of the 
Environment, Fisheries Dept., National Met. Service, broader GOB

• Linkages w/ international efforts:
• Group on Earth Observations (GEO): GEO Marine Biodiversity Observation 

Network (MBON), Americas Group on Earth Observations (AmeriGEO)

• United Nations Sustainable Development Goals (SDGs)



Implementing partners / institutional roles

Wildlife Conservation Society (WCS)

• local lead for project

• leads capacity building activities

• in situ data collection

• Co-I: Nicole Auil-Gomez (Alex Tewfik*)

Univ. of Alabama in Huntsville (UAH)

• overall project lead, liaison w/ NASA

• development of data clearinghouse

• hydrological modeling, incl. land cover 
scenario development

• PI: Robert Griffin, Sci. PI: Emil Cherrington

University of Georgia (UGA)

• lead for water quality modeling

• calibration of satellite products using 
field data

• Co-I: Deepak Mishra

Jet Propulsion Laboratory (JPL)

• formulation of policy recommendations 
+ intervention strategies

• focusing on implementation of SDG 14 
targets

• Co-I: Christine Lee



This investigation is funded by the NASA Biological Diversity and Ecological Forecasting Program and the Rapid 

Response and Novel Research in Earth Science Program; Grants #80NSSC19K0200 and #80NSSC20K1746

Water Quality Remote Sensing
(D. Mishra, C. Lee, I. Callejas, M. Rudresh)

NASA DEVELOP

Optical Reef and Coastal Area Assessment 
(ORCAA) tool estimates chlorophyll-a 
concentration and water turbidity from Sentinel-2 
imagery Remote Sensing Observed Parameters: CDOM 

(left), TSM (right), T, RGB



Utilizing Remote Sensing for SDG-14 Applications 
in Belize

Marine traffic 
and water quality Coral stressors in 

Marine Protected 
Areas 

Linking stressors 
with bleaching 

extent



Departures from long term water clarity baseline during covid shutdown

Lower Traffic 

https://doi.org/10.3389/fmars.2021.648522 Joint publication with CZMAI, Callejas et al 2021

https://doi.org/10.3389/fmars.2021.648522


Questions for discussion today:

• Ideas Supporting the ICZMP 

process and plan - inclusion of  

3-4 case studies 

(2-3 water qual ity,  1 

watershed)

• Other ideas

• Harmful  a lgal  blooms 

• Resi l ient Reefs  Init iat ive 

• Other

Utilizing Remote Sensing for SDG-14 
Applications in Belize
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In Situ Observations
(N. Auil Gomez, M. Phillips, D. Mishra)

M. Phillips & K. Gale, YSI data collection 2021

M. Rudresh, C. Wheelock, 2021

NH3, (NO2+NO3), TOC, TN, TSS (mg/L), Secchi (cm), pH, 
temperature (C), salinity (ppt), DO (%, mg/L)



Field Work 
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Hydrologic & LCLUC Modeling
(R. Griffin, E. Cherrington, V. Martin, C. Evans)
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source: Cherrington et al. (2015)

source: NOAA
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“WCS is thrilled to be partnering on this exciting project that 

builds on our in-water data collection and NASA's Earth 

observation data in ways I could not have imagined. We 

came into this with a land-to-sea approach, but really seeing 

how our partners have used historical and current data to 

assess land use scenarios, runoff, sedimentation, and water 

quality to offer predictions of future states of our land, 

watersheds and seascape is just exciting. We need to now 

apply these in national decision processes to meet Belize's 

commitments to the UN SDGs, as our priority.” 

Nicole Auil Gomez, Belize Country Director 

for the Wildlife Conservation Service

SDGs and Capacity Building
(C. Lee, N. Auil Gomez, E. Cherrington)

Andria Rosado, CZMAI, January 2020 in Huntsville

April 2021 Virtual Workshop with BZ Stakeholders



Workshop outcomes

Interactive brainstorming sessions with all participants about 

workshop expectations

Arlene Young, Director of CZMAI: “I would like to keep abreast of what’s occurring in the field as it pertains 

to water resource management and monitoring initiatives taking place and potentially look at areas for 

collaboration where the university can partake and partner with you all in the field…”

Andria Rosado, Data Manager at CZMAI: “...Improving coordination and collaboration in water quality 

monitoring across agencies in the government and outside of the government.”



July 12, 2022
Meetings
Ministry of Agriculture, Fisheries, Forestry, Environment, Sustainable Development and Immigration, Coastal Zone Management Authority & 

Institute, US Embassy - Belize, Ministry of Blue Economy and Civil Aviation, National Biodiversity Office, Climate Change Office

CZMAI :

● Interested in trainings on modeling softwares used by Vanesa (TerrSet) 

and Christine (NSPECT)

● Also in training on NASA DEVELOP tool: ORCA

● Willing to share water quality samples for UGA to continue tweaking their 

atmospheric corrections of satellite imagery

● Continuing communications with UCLA/JPL to 

expand on the coral bleaching effort 

Department of Environment:

● Adapting our modeling workflow for their 

individual goals and AOIs

● DOE has pollution control mandate, and 

modeling provides perspective on that



Summary: Considerations

• How have we calibrated 20+ yrs of sat. data to adequately estimate 
WQ parameters?

• How can in situ + RS data be combined for Belize’s reporting on 
indicators + targets related to SDGs 14 + 15?

• How can this work be integrated into the operations of the relevant 
govt. agencies?

• What policies / regulations need to be put in place to ensure attaining 
the SDGs?

• Which agencies need to be engaged to ensure attainment of the 
SDGs, and successful implementation of this project?



Questions?

PI: robert.griffin@nsstc.uah.edu

Sci PI: emil.cherrington@nasa.gov

Follow us: @BzGEO


