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•  2/3 of worldwide population lives in coastal zones; 

•  10% of worldwide population lives below 10 meters above sea-level; 

•  Increased exposure leads to higher risk in these areas; 

•  Several hazard and exposure assessment methods were developed 
along the years; 

•  Support of coastal management plans and decision making. 

INTRODUCTION 
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HAZARD VULNERABILITY AND RISK METHODOLOGIES 

•  Coastal Erosion Risk 

Assessment (CERA) 

•  Coastal Vulnerability Index 

(CVI) 

•  THESEUS 

•  DIVA 

•  IPCC Common Methodology 
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ASSESSMENT AREAS 

AVEIRO,	PORTUGAL	MACANETA,	MOZAMBIQUE	 QUINTANA	ROO,	MEXICO	
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EXAMPLE 1: COASTAL HAZARD WHEEL 
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EXAMPLE 1: RESULTS OF COASTAL HAZARD WHEEL 

Benito	Juárez	
EHL	-	3	

Solidaridad	
Cozumel	
EHL	-	1	

Aveiro	(North)	
EHL	-	3	

Aveiro	
EHL	-	4	

Macaneta	
EHL	-	3	

EHL	–	Erosion	Hazard	Level	
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EXAMPLE 2: SMARTLINE APPROACH 

Median Grain 
Size

Dune Presence Resistance to 
Erosion

Beach Slope

Backshore 
Features and 
Topography

Erosion 
Potential

Wave Exposure

Change Rates

Hazard 
Vulnerability
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EXAMPLE 2: SMARTLINE IN AVEIRO AND QUINTANA ROO 



10 Pedro Narra / How to identify critical hotspots in coastal zones? Challenges and solutions 

EXAMPLE 3: RISC-KIT CRAF1 IN AVEIRO 

𝐽𝐴= ​|2.7− ​​𝐻↓𝑠 /​𝑤↓𝑠 . ​𝑇↓𝑝  |↑0.5 .𝑚. ​𝑑↓𝑠𝑡𝑜𝑟𝑚  

​∆𝑉↓𝐴𝑐𝑐𝑟𝑒𝑡𝑖𝑜𝑛 =3.25×​10↑−5 .𝐽𝐴+42.61,	
with	r2	=	0.59	

​∆𝑉↓𝐸𝑟𝑜𝑠𝑖𝑜𝑛 𝑈𝑝𝑑𝑟𝑖𝑓𝑡 =5.53×​10↑−5 .𝐽𝐴
+44.43,	with	r2	=	0.84	

​∆𝑉↓𝐸𝑟𝑜𝑠𝑖𝑜𝑛 𝐷𝑜𝑤𝑛𝑑𝑟𝑖𝑓𝑡 =8.01×​10↑−5 .𝐽𝐴
+44.45,	with	r2	=	0.77	

​∆𝑉↓𝐸𝑟𝑜𝑠𝑖𝑜𝑛 𝑂𝑝𝑒𝑛 𝐶𝑜𝑎𝑠𝑡 =6.93×​10↑−5 .𝐽𝐴
+43.36,	with	r2	=	0.68	

12 profiles 

103 storms 
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EXAMPLE 3: RISC-KIT CRAF1 IN AVEIRO 

T = 10 years ~ E = 2095 m2.h 

The closest storm is: 

Hs = 6.48 m 

Tp = 15.67 s 

Duration = 48 hours 
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•  Coastal Hazard Wheel App is ideal for a quick overview. Detailed data 
can provide more accurate results, but implies GIS expertise; 

•  Smartline provides a comprehensive classification of the area, ideal for 
long stretches. Needs specific data that could require field work; 

•  RISC-KIT CRAF1 provides numerical results on expected eroded 
volume. Requires numerical modelling and a comprehensive amount of 
data. 

KEY REMARKS PER METHOD 
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COMASO – Coastal Management Solutions 

identify 
hotspots 

model shoreline 
solutions 

design 
solutions integrated toolset for 

coastal 
management 
assessement and 
interventions 
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COMASO – Coastal Management Solutions 

Coastal Erosion Risk 
Assessment 
 
Narra et al. (2017). CERA: An open-source 
tool for coastal erosion risk assessment, 
Ocean & Coastal Management, 142, 1-14 
http://dx.doi.org/10.1016/j.ocecoaman.
2017.03.013 

Long-term 
configuration model 

Express 
Design of 
Coastal 
Structures 
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Thank you for your attention and feedback! 
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enjoy summer holidays :) 


