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Source: World Economic Forum
Global Risks Perception Survey,
2018-2019. WEF. 2019



Numbers and Types of Natural Disasters, 
1950-2012 

(From Learning & Guha-Sapir, 2013 with permission)



Recent US Disaster History
(Selected Chapters)

1980-2018: 230 > $1B climate/weather disasters
2005: ~$160 B in disaster costs, $85B from Hurricane Katrina 
alone
2010: ~$62 B from the Deepwater Horizon catastrophe
2012: ~$110B including Hurricane Sandy
2017: ~$306 B from 16 >$1B events, including Hurricanes Harvey, 
Irma and Maria
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Changing Nature of Seafood Illness in the US: 1973-2006



Microbiology

• Vibrio Bacteria – Leading 
Cause of illness/mortality in 
seafood & wound 
infections- highly antibiotic 
resistance  -Multi Factorial 
Experiments à Forecasts
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Harmful Algal Events Dataset (HAEDAT)
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Freshwater HABs



(Sources: Brooks et al. 2015. 
ETC; Ravencroft, J. 2016. 
Update on Development of 
Recreational WQC for 
Cyanotoxins. EPA Office of 
Water)



Correlation Between CHAB Blooms and Non-
Alcoholic Fatty Liver Disease

CHAB Bloom Coverage Fatty Liver Disease & CHABs

(Source: Zhang et al. 2015. Env. Health 14: 41-52)

(61% of US Counties Have CHABs and for Every 1% increase in CHABs Results in a 0.3% 
Increase in Non-Alcoholic Fatty Liver Disease) 



Catawba River Basin and 
Lake Wateree

Catawba-Wateree River Basin Catawba-Wateree River Basin
Ø11 reservoirs, 14 dams and 5000 miles of 

waterways

ØSupplies drinking water to approximately 2 
million people.

ØMost endangered river (American Rivers, 2008)

Ø3rd most endangered river in SE U.S. (Southern 
Environmental Law Center, 2012)

Ø4th most stressed river in the U.S. from power 
production (Union of Concerned Scientists, 
2011)

Source: Duke Energy (2007)) (Clyburn, K. 2019. Masters Thesis, USC)
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From IOOS Website
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Critter Cams/Critter Oceanographers
(Wired Animals)
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Fig. 32.1. The concept of 
the Marine Biodiversity 
Observation Network is to 
support sustained 
ecosystem resources by 
integrating data from a 
variety of long-term 
sources (Image credit: 
Kelly Lance, MBARI).

(From: Goodwin et al. 
2019. Molecular 
approaches for an 
operational Marine 
Biodiversity Observation 
Network. Ch. 32. In; World 
Seas: an Environmental 
Evaluation)



From Goodwin et al. 2019
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From Qian & Long. 2018. Wearable Chemosensors
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Cell. 2018. 175:
277-291.



“Wired” Beaches



Despite the Health Threats, Living by the Sea is 
Good for You!
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1. Get creative with ways SECOORA data can be used to improve disaster 
preparedness, response, and recovery.

2. Include periodic surveys of status and “health” of natural coastal  
infrastructure, including marshes, mangroves, dunes, fringing forests.

3. Collect much more data on harmful microbes, including Vibrios and 
HABs that originate in freshwater.

4. Add microplastics to routine data collection, including from air. 
5. Institute collection of e-DNA data for biodiversity analyses.
6. Embrace innovative uses of humans & megafauna as sensor platforms.
7. Include measure(s) of coastal therapeutic values as available. 
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Summary of Suggestions


