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Coastal Funding for Conservation & Infrastructure (10 Yrs)
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Guidelines for Valuing Coastal Protection

Services from Mangroves and Reefs
M W. Beck & G-M Lange (eds)
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Recommended Approach: Expected Damage Function
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Valuing Coastal Processes & Reef Loss
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Global Flood Protection Savings from Coral Reefs
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Annual Benefits of Reefs for Flood Reduction
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Annual Expected Benefits from Reefs:
Avoided Flood Damage in SM/20 km coastline
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Annual Expected Benefits of Reefs for Flood Protection

Annual Averted Damages (SMillions) Annual Averted Damages/GDP

1 Indonesia 639 Cayman Islands 0.98
2 Philippines 590 Belize 0.37
3 Malaysia 452 Grenada 0.30
4 Mexico 452 Cuba 0.25
5 Cuba 401 Bahamas 0.16
6 Saudi Arabia 138 Jamaica 0.14
7 Dominican Republic 96 Philippines 0.13
8 United States 94 Antigua and Barbuda 0.13
9 Taiwan 61 Dominican Republic 0.11
10 Jamaica 46 Malaysia 0.09
11 Vietnam 42 Seychelles 0.06
12 Myanmar 33 Turks and Caicos 0.06
13 Thailand 32 Guadeloupe 0.05
14 Bahamas 14 Indonesia 0.04
15 Belize 9 Solomon Islands 0.04




Estimating Flooding Benefits Globally

With Mangrove Without Mangrove
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Annual Flood Reduction Benefits
from Mangroves
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C:/Users/mbeck/Dropbox/nature.org/globalmangrovesriskreductiontechnicalreport
C:/Users/mbeck/Dropbox/nature.org/globalmangrovesriskreductiontechnicalreport

Countries Where Mangroves Provide Greatest
Annual Flood Reduction Benefits

People Protected Property Protected Property Protected per
(millions) (US $ Billions) GDP

Vietnam 8.1 China 19 Guyana

India 3.3 United States 13  Belize
Bangladesh 1.3 India S Bahamas
China 0.8 Mexico 9  Suriname
Philippines 0.7 Vietnam 7 Mozambique
Brazil 0.4 Guyana 7 Vietnam
Migeria 0.4 Mozambigue 2 Guinea-Bissau
Indonesia 0.3 Saudi Arabia 2 Madagascar
Mozambique 0.3 Bangladesh 2 Benin

Mexico 0.3 Bahamas 2 Sierra Leone



The Value of Coastal Wetlands for
Flood Damage Reduction in the Northeastern USA
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http://www.lloyds.com/coastalresilience

Wetland Effects on Property Damage Reduction during Hurricane Sandy

Scenario |: Flood Damages with Present-day Wetlands
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Wetland Effects on Property Damage Reduction during Hurricane Sandy

Scenario ll: Flood Damages with Wetland Loss
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Effects of Marshes on Sandy Flood Damages
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Wetland Effects on Property Damage Reduction during Hurricane Sandy

Connecticut
Delaware
Massachusetts

Maryland

North Carolina
New Hampshire
New Jersey
New York
Pennsylvania

Rhode Island

Virginia

Differencein Flood Between Wetland Scenarios

At Present
()

2,181,600,000
228,100,000
1,452, 300,000
15,500,000
17,600,000
9,500,000
29,600,000
14,014,600,000
32,314,600,000
174,400,000
72,100,000
195,400,000

With Wetland Loss

()

2,181,000,000
251,900,000
1,458,600,000
20,000,000
17,600,000
8,800,000
30,500,000
14,443,300,000
32,452,800,000
188,000,000
72,400,000
205,300,000

Absolute Difference

($)
400,000
23,800,000
6,300,000
4,500,000
3,000°
-600,000
900,000
428,700,000
138,200,000
13,700,000
300,000
9,900,000

% Difference

0.02
10.44
0.43
29.07
0.02
-6.47
3.06
3.06
0.43
7.85
0.43
5.06



Wetland Effects on Property Damage Reduction during Hurricane Sandy
Key Findings: Cumulative effects upstream
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Property Damage Reduction By Mangroves During Hurricane Irma




Catalyzing Public and Private Investment
In Reef Restoration

Significant Funding
Insurance
opportunities
Recovery Funding is
biggest source

Need critical data on
benefits & costs

All approaches for

funding gray infra

open to Nat Infra
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Financing Natural Infrastructure
For Coastal Flood Damage Reduction
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, Economics of Climate Adaptation
Aims

e Work with worlds 2" |argest re-insurer ETHzurich
e Public cost effectiveness model that includes nature
¢ Identifv where nature-based defenses are cost effective

Katrina
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Economics of Coastal Adaptation
@ swissRe &:Nature Y ETHziirich

Protecting nature. Pressrving life,

UNIVERSITY OF CALIFORNIA
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Reguero, Beck et al (2018). PLOS ONE



REEF RESILIENCE & INSURANCE FUND TheNature (%
IN QUINTANA ROO, MEXICO

Conservancy \_,

Protecting nature. Preserving life,



http://www.google.com.mx/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKnb6PD-_cYCFQNCkgodnjAOeQ&url=http://www.airpano.com/360Degree-VirtualTour.php?3D=Cancun-Mexico&ei=nYu3VemYF4OEyQSe4bjIBw&bvm=bv.98717601,d.aWw&psig=AFQjCNG2s6LEkInbLXGQHlr-AGI76y69sQ&ust=1438178587221918

Combining Reef Restoration &

Munich RE =
Insurance to Build Resilience mheNature (%
nscwanc}: -
A resilience insurance Reduction of
solution overcomes trade- Contingent Liability
off between risk reduction
& risk transfer: Investment
_ Amortization
* Up front reef restoration |
Investment reduces risk
* The risk mitigating impact Risk Reduction
Effects

reduces premiums

 An incentive Is created for
restoration & risk transfer F F T
Resilience | Insurance

Investment Risk Premiums Payout
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Benefits of Coral Reefs for Risk Reduction (1in100yr flood)
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Benefits of Coral Reefs for Risk Reduction

Informing FEMA & Puerto Rico Recovery

Efforts

Averted Damages by Reefs - 100 Year Storm - Zone 3

$122,000,000 Total Damages Averted

$11,400,000 - $21,000,000
$4,850,000 - $11,300,000
$2,090,000 - $4,840,000
$625,000 - $2,080,000

$0- $624,000




Implications and Opportunities

Include Nature in Industry Risk Models
Private incentives- Insurance, Resilience Bonds

Public incentives- Pre- and Post- disaster spending (special
purpose tax districts, FOPREDEN)

Prioritizing Natural Infrastructure in Policy (Philippines
Greening Program, US ACoE)
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Photo credit: Jim Wright/LightHawk/TNC
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SUMMARY

 Wetlands and reefs reduce flood risks
* We can rigorously values these benefits

* Better values drive critical funding
opportunities




"Thanks .

mbeck@tnc.org

e
”
&

w

Contact after January 1
mwbec UCSC.edu

lSNADD

F-\.
Sclence for Nature and People| "

science for a changing world PARTNERSHIP

THE Ill':‘\‘\- CHARITABLE TRUSTS

A (5
AR CH 3. 4B

% Federal Ministry for the
&> [ Environment, Nature Conservation, - GLOBAL !
Building and Nuclear Safety " RESILIENCE %
; PARTNERSHIP unuumsuu

International Climate Initiative

ONVENED 8Y THE ROCKEFELLER FOUNDATION AND USAID

Sl VAPPING

Ml Margaret A.Cargill RESEARCH
WORLD BANK GROUP b e PHILANTHROPIES UEEAN WEALTH FOUNDATION

Ecogyatem Services



mailto:mbeck@tnc.org
mailto:mwbeck@UCSC.edu

Extra Slides Follow



Flood Reduction Benefits from Wetlands

1.Catastrophic Events:
e >625 Million USS during Hurricane Sandy
 >11% on average where wetlands remain

2.Annual Flooding:
* Properties with marshes save >15% in average annual losses

STANDARDS AND FINANCE TO

CLAIMS SUPPORT CDDl\iTiiIZTOiRESILIENCE INSUBANCE
JOURNAL JOURNAL

Coastal Wetlands Found to Reduce
Hurricane Property Damage by 10%-30%
Study Finds $600M Plus in Property Losses ibiaipel
Averted by Coastal Wetlands In addition to adjustments to the built environment, intact and functioning natural systems can provide

October 27, 2016
October 31,2016 protective and buffering services against sea level rise and damage from coastal storms. According to a
new study supported by Lloyd's of London, coastal wetlands provide important natural protection
during hurricanes, reducing property damage by about $625 million in the Northeast during Hurricane
Sandy in 2012. Where wetlands remain, the average damage reduction from Sandy was greater than
10%, with wetlands in Maryland reducing property damages by nearly 30%. In New Jersey, wetlands

. prevented 5425 million in property damages, according to the study. The study also found that the
. . conservation of salt marshes in Ocean County, N.J., is expected to reduce avferage annual coastal
property losses by more than 20%.*"
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Pilot Project - Reef Restoration for Risk Reduction
Grenville, Grenada

Reguero, Beck, et al.. 2018.J. Env. Mgmt. 210:146-161.



The reef at low tide




Effect of Salt Marshes on Annual Flood Damages to Properties
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Effect of Salt Marshes on Annual Flood Damages to Properties

Key Findings: Properties With Marsh see lower losses across most elevations
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Wetland Effects on Property Damage Reduction during Hurricane Sandy
Flood Model Example for Delaware Bay
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Wetland Effects on Property Damage Reduction during Hurricane Sandy

Model Validation: Observed versus Predicted Surge Heights for Sandy (m)

Surge Height Surge Height
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é RMS Model Observed
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Study: Wetlands as Natural Defenses During
Hurricane Sandy

Hurricane Sandy:
 Made US landfall in New
Jersey on October 29t 2012

* Widespread losses in
Jamaica, Haiti, Dominican
Republic and Puerto Rico

* In US, storm surge affected
12 coastal states, caused S50
B in damages

Narayan et al., 2016. Scientific Reports 7, 9463



The Difference in Risk Assessed Socially vs Economically
Would Our Priority Areas Change?

)
< Differences of ranking People Below Poverty atrisk and %
Assets at risk =
B o 7[5 1[I 1 B 7 positive value: High poverty and lowrisk &

[ EDE 2| o I 2 B 10 Negative value: Low poverty and high risk




Meet Multiple Management Objectives

Adaptation &

Risk Reduction Ccc))r;s:ervgtlon
Objectives JECLIVES

Risk = Exposure * Representation
Social Vulnerability Redundancy
Vulnerability = Resilience

Susceptibility,

Coping Capacity New Priorities &

Adaptive Capacity

Actions




Global Annual Expected Benefits from Mangroves

People Flooded Property Damaged
(Millions) (S Billions)
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Study: Effect of Salt Marsh Presence on Annual Flood
Losses in Ocean County

Behind Marsh

No Marsh

Annual flood losses in Barnegat
Bay, NJ

Locations behind marsh versus
locations with no marsh

~2000 storm events



