
                                                                                                                            

 

 
 

Protecting the Belize Barrier Reef System Biodiversity  
 
 

The Belize Barrier Reef System is a fragile environment where 
water health is highly important, and it is threatened by 
upstream human activities. The project team focuses on 
evaluating the water quality of Belize’s watersheds and the 
Belize Barrier Reef Lagoon in relation to human activity over 
time. This project addresses Sustainable Development Goals 
(SDGs) 14 (Life Below Water) and 15 (Life on Land) by utilizing 
Earth Observation data and in-situ data to support 
governmental decisions concerning human impact on water and 
coral reef health as well as official SDG reporting. 

  

 

OUTPUTS & IMPACT 

Development of a Google Earth Engine app to model historical  
and future land cover change as well  as hydrologic modeling 
(SDGs 14.2,  14.5,  14.a,  15.1,  15.2,  15.5,  & 15.9) 

MODIS land cover  data is  ut i l ized to produce both historical  and 
future land cover  models  for  Bel ize  (Figure 1) .  A basel ine land cover  
change transformation was establ ished by examining Bel ize ’s  
watershed and lagoon change from 2008 to 2018.  Project ion models  
were created for  the years  2030,  2050,  2070,  and 2090.  

FIGURE 1. HISTORICAL LAND COVER CHANGE MODELING GOOGLE EARTH ENGINE APP. CREDIT: CLIMATE-
INFLUENCED NUTRIENT FLOWS AND THREATS TO THE BIODIVERSITY OF THE BELIZE BARRIER REEF RESERVE 

SYSTEM, SEPTEMBER 2020. 

SDG TARGETS 
 
• 14.2 – sustainable 

management and protection 
of marine ecosystems 

• 14.5 – conserve at least 10% 
of marine and coastal areas 

• 14.a – develop technology & 
research capacities to 
enhance ocean health 

• 15.1 – conservation, 
restoration, and sustainable 
use of ecosystem services 

• 15.2 – sustainable forest 
management, restoration, 
and reforestation 

• 15.5 – reduce habitat 
degradation, halt biodiversity 
loss, & prevent extinction 

• 15.9 – integrate ecosystem 
biodiversity values into 
planning & development  
 

EARTH 
OBSERVATION DATA  
 
• Sentinel-2 
• MODIS 
• Landsat 
• DESIS-30 (International 

Space Station) 
• CHIRPS (Climate Hazards 

Group InfraRed Precipitation 
with Station) 
 

PROJECT TEAM  
 
• Principal Investigator: 

Robert Griffin, University of 
Alabama Huntsville (UAH) 

• Co-Principal Investigators: 
Emil Cherrington, UAH 
Alex Tewfik, Wildlife 
Conservation Society (WCS) 
Deepak Mishra, University of 
Georgia (UGA) 
Christine Lee, NASA JPL 

 
 

 



                                                                                                                            

 

 

These models  operate  under the assumption that  conservation ef forts  
and condit ions wil l  remain the same,  but  there are  models  being 
developed that  project  land cover  change in ‘Conservation-focused’  
scenarios  and ‘Development-focused’  scenarios.  These models  have 
many appl icat ions,  one of  which being to assess  and project  future 
reef  and lagoon health.  Hydrologic  models  have also been developed 
from calculat ions of  rainfal l  erosivity  factors,  f low direct ion,  and f low 
accumulation.  The project  team is  using these models  to  examine the 
relat ionship between runoff ,  c l imate change,  and land cover  change.  
The area of  focus has been expanded by a NASA DEVELOP project  
team to include data from parts  of  Honduras,  Mexico,  and Guatemala,  
which goes to show the scope of  this  work.  In addit ion to using the 
models  in SDG reporting,  Bel ize  has included them in the country ’s  
Coastal  Zone Management Plan,  an important  document about  
sustainable  development.  

 

 

 

Collection & processing of in-situ data in relation to Earth 
Observation data in a Google Earth Engine app (SDGs 14.2,  
14.5,  14.a,  15.1,  15.2,  15.5,  & 15.9) 

Water qual i ty  measurements  of  nitrogen,  nitrate,  ammonia,  and 
phosphates  were obtained during both the wet  and dry season to 
ensure a  thorough and accurate  analysis  (Figure 2) .  An in-si tu study 
was conducted on macroalgae,  where samples  were taken from ten 
dif ferent  s i tes  and various rat ios  of  molar  carbon nitrogen,  and 
phosphate examined (Figure 3) .  This  study found that  nitrogen to 
phosphate rat ios  have increased by at  least  200% over  the past  three 
decades in the Bel ize  Barrier  Reef  System. Another study looks at  TSS 
(total  suspended sol ids)  est imations in the Bel ize  Barrier  Reef  Lagoon.  
The goal  of  this  study is  to  create  a  machine learning TSS model  which 
wil l  analyze f luctuations in TSS as  wel l  as  nutrients  in the lagoon.  
Final ly ,  a  bathymetry model  was created to help the government end-
users  understand the role  water  column depth plays  in water  qual i ty.  
Although this  work focuses on Bel ize,  the methodology can be appl ied 
to other  important  watershed areas.  These apps wil l  soon be used in 
SDG report ing,  but  is  also in Bel ize ’s  Integrated Coastal  Zone 
Management Plan,  an important  document about  guiding development  
in Bel ize.  

FIGURE 2. LEFT: IN-SITU WATER SAMPLES BEING COLLECTED BY MYLES PHILLIPS; RIGHT: MACROALGAE 
STUDY IN-SITU SAMPLING SITES. CREDIT: LEFT: WILDLIFE CONSERVATION SOCIETY, BELIZE; RIGHT: 

CLIMATE-INFLUENCED NUTRIENT FLOWS AND THREATS TO THE BIODIVERSITY OF THE BELIZE BARRIER 
REEF RESERVE SYSTEM, SEPTEMBER 2020. 


