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WHAT IS ECOHYDROLOGY?  UNITED NATIONS PROGRAMME TO ADDRESS 
INTEGRATE WATER RESOURCE MANAGEMENT 





Water Resource Management is cutting across six Sustainable Development Goals



A story in four parts…

Part 1:  Can we just get the trash out of the 
mangroves?

Part 2:  Can mangroves help clean up the water?

Part 3: Where is all the nitrogen coming from?

Part 4: Flooding is really making this problem worse, 
what can we do?



Introduction to a beautiful island with about 8,000 people and growing…



POROUS LIMESTONE of the carbonate bank system

SHALLOW BANKS OPEN OCEAN EXUMA SOUND

FRESH WATER LENS varies with rainfall and use

ISLAND HYDROLOGY OF GREAT EXUMA

REEFS



FRESH WATER IS TRAPPED IN GROUND WATER LENSES, THEN SEEPS 
INTO THE SEA AT THE SHORELINE. COASTAL WETLANDS ARE A CRITICAL 
PART OF MAINTAINING CLEAR, OLIGOTROPHIC WATERS





The Victoria Pond Restoration project was initiated in June 

2009 with a Community Clean-up.  Rapid development 

and population growth had lead to:

• Encroachment on mangrove wetlands

• Solid waste and sewage management issues

• Loss of nearshore marine  habitats for fish 

• A big mess in the middle of George Town











Yes, people like to pick up 
trash and tidy up coastal 
areas, but then what?



Part 2: Can mangroves help clean up the water?
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The mangroves grew too much ,and blocked the view across the pond, so 
PART 3: Where were all the nutrients coming from?  Can Cesspits be causing all this mess?



OVER A PERIOD OF FOUR YEARS OF HEAVY RAIN AND POPULATION GROWTH, THE 
MANGROVES GREW TOO TALL (OVER 2 METERS) AND BLOCKED THE VIEW OF THE 
POND.  MANGROVES  WERE “TRIMMED”.
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Sustainability = ECOSYSTEM 
STABILITY AND RESILIENCE

SUFFICIENT ECONOMIC ACTIVITY 
TO REDUCE POVERTY AND 

MANAGES ENVIRONMENT ($$) 

SUFFICENT PROTECTION OF 
COASTAL HYDROLOGY , PROCESSES 

AND SERVICES

LIMITED REACTIVE NITROGEN 
INTRODUCED (kg N) 



The southern Bahamas is hot and dry, with no surface water resources. The hydrology of Great Exuma is 
dominated by fresh water lenses, and ephemeral wetlands that form with high rainfall. 



ECOSYSTEM SERVICES ARE 
QUANTIFIED BY REAL 

EXPENSES TO BUY FOOD, 
BUILD SEA-WALLS OR FUNDS 

RECEIVED FOR WILDLIFE  
PROTECTION

COST FOR ONE YEAR PER 
PERSON TO BUY CHICKEN 
(85 protein grams/ day)

=  $1,575 / year

COST FOR ONE YEAR PER 
PERSON TO FISH GRUNTS, SHAD 

OR SNAPPER  
(85 protein grams/ day)

=  $178/ year



Part 4: Now, attention is 
really placed on flooding, 
and preventing flood 
damage…



21% CHANCE 
ON MAJOR 
STORM 
HITTING IN A 
GIVEN YEAR

HURRICANE 
JOAQUIN 

1 October 2015









VICTORIA POND RESTORATION 

PROJECT

PROJECT GOALS INCLUDE SCIENCE, MANAGEMENT, 

COMMUNITY OUTREACH and FINANCE

1. To establish a local mangrove preserve.

2. To restore natural drainage and tidal flow through the 

wetland preserve system; 

3. To delineate the preserve area and restore native plant 

communities

4. To develop long-term community outreach and coastal 

stewardship programs to help finance the management 

5. To document measurable improvements in coastal water 

quality and near-shore fish habitat
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