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Living shoreline is the shoreline that is alive,
Is a shoreline that moves, that changes, that gives life,
That sustains life
CPM



Optimal Health of the Socio-Ecological System

The levels of influence from the socio-ecological model with examples of intervention strategies recommended in Prevention Partners' 
Work Healthy America and the CDC Worksite Health Score Card. https://www.researchgate.net/figure/The-levels-of-influence-from-
the-socio-ecological-model-with-examples-of-intervention_fig1_308713352



(DPSIR) Analysis Climate Change: System State

 Current Stage: Brackish water  
two open mouths

 Sandbar closure 
 Fresh water  raining season
 Hyper salinity dry season

 Dune Erosion
 Sediment Deficit
 Coastal Retreat

 Sand bar  rupture
 Change to marine conditions



Tipping Points and Turning Points

http://oceantippingpoints.org/our-work/glossary https://www.researchgate.net/figure/Two-
perspectives-on-state-transitions-following-the-ball-
and-cup-analogy-in-which-the_fig2_275060255

Tipping Points: 
Permanent  changes in natural  system state

Turning Points: 
Permanent  changes in anthropogenic  system state



Inventory of Adaptation Measures  Sandbar Stability
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"Adaptation Measures to Abate Erosion ( Increase Sand Bar Stability)"

Do Nothing (BAU)

Beach Nourishment

Permeable Structures

Hard structures, Groins, Seawalls 

Relocation

•Linear progression?
•Modular combination?
•What is  more efficient?
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Examples Adaptation Measurements World Wide (IV)

Integrated Adaptation Measurements, 
Multiple and Combined Adaptation Measurements
Scalable Adaptation Measurements,  



Adaptation Measures Mangrove Resiliency
Objectives:
To reduce mangrove exposure to erosion and  to preserve or increase 

total mangrove coverage
Bio-fencing
Replanting
Seeding
Restoration
Preservation



Scoring Adaptation Measures  and Creating 
Sandbar Stability Pathways

Time horizon 100 years, low-end scenario 
Time horizon 50 years, high-end scenario 

An Adaptation Pathways Map for the Sandbar 
Management
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Inventory of Adaptation Measures  Sandbar Stability

Objective:  To delay  
Tipping Point  
occurrence  until 

•Fisheries
•Population
•Mangroves
•Communities 

Are resilience enough 
to withstand the 
permanent  change of 
system state at CPM 
lacunae system from 
estuary to a bay



Cumulative  Implementation of  Adaptation Measures 

Total Map of Adaptation Measures showing  calculated timing for implementation
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Top Ten Adaptation Measurements (9) & (10)

Modification of Agricultural practices: Polyculture, Hydroponics , 
heat resistant  poly-crops crops, drought resistant crops, salinity resistant Mangles, 

Dynamic crop calendar.

Para contrarrestar los efectos del cambio de temperatura y otros impactos se propone el uso de la 
policultura. Por ejemplo plantando arboles frutales u otros arboles nativos alrededor de cultivos de hortaliza 
u otros cultivos tradicionales para protegerlos de temperaturas extremas (café, cacao)
Para contrarrestar los efectos de la salinización de suelo se proponen varias medidas particulares como: (i) 
Cultivo de especies agrarias con alta tolerancia a la salinidad ( tamarindo, cana de azúcar, mango, cacao, 
pina, arroz, cebada. (ii) Sistemas de riego de goteo, (iii) Desalinización por enjuague de suelos (iv) 
Hidroponía.

Associated Vulnerability:
Local Economy fully dependent in weather conditions 

and suffering substrate salinization
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Top Ten Adaptation Measurements(8)

Sustainable management plan for Fisheries and  aquaculture transforming the 
activity from an artisanal to an industrial but  sustainable ecological and 

economic level

Associated Vulnerability
All Economic activities in the area

are weather dependent

Esta medida propone un plan para sistematizar la practica de recolección de ostión transformando la 
pesca de cuota libre a acuacultura sustentable a nivel lagunar. Además, esta medida propone el 
mejoramiento de las instalaciones utilizadas para el procesamiento del ostión a nivel comunitario 
previniendo la contaminación por bacterias durante las diferentes etapas del proceso (desconche, 
almacenamiento y embalaje del producto) abriendo nuevos mercados mejor cotizados. 
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Top Ten Adaptation Measures

5) Mangrove and Wetlands Management Plan 

A. Including innovative strategies to mitigate effects of climate change
B. Reforestation  and stabilization of Wetlands Edge to slow down erosion and 

aid Mangrove landward migration 
C. Biofences to slow down erosion and facilitate Mangrove landward migration 

Vulnerability:
Compromised Health and Integrity of the 

Mangrove and Wetlands
Mangrove Erosion

Floods 
Substrate Salinization
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Oc. Claudia Edith Avendano
Doctor of Policy Planning and Development

cavendan@usc.edu

International Coastal  Adaptation Planner
Principal Investigator  Adaptation Measures as part of the Consortium 

Thetis, Coastal Environments, CMC

Thank You!
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