Hurricanes, Coastal Restoration and
Climate Finance for Small Islands
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Hurricane Matthew battered The Bahamas from October 5™ through the

6th, 2016 as Category 3 and 4 hurricane.

The islands that Hurricane Matthew directly hit were Great Exuma, New
Providence, Andros, and Grand Bahama.
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New 1273 Islands, rocks and
Providence cays

Flat carbonate sediment
environment.

13, 940km? of island
territory, < 10% of bank
area

Capital: Nassau, located on
New Providence

Population: 325,000
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Population: 267,000 (68% of total population )

Total area: 207.2 km?
HIGH DENSITYOF PEOPLE 1,289 persons per km?

The Island of New Providence Legend
> Atlantis and Cruise ship Paorts

Google Earth

Image & 2017 DigitalGlohe
@201 7 Google
Data S0, MOAL LS. Mavy, MGA, GEBCO _ - ; .
' ' | 10 km

Image & 2017 Terrahietrics



FLAT BROKE

)
©
=
@

<
©

m
)

=

T
| o

L

D

D
| 5

&
o)

=
3
)
|

O




SIDS AND THE 2030 AGENDA
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WHAT HAS HAPPENED TO OUR
COASTS?

HOW DO WE ASSESS THE DAMAGE TO
THE COAGSTS?

HOW CAN WE BUILD CAPACITY TO
ADDRESS THE UN 2030 AGENDA?

HOW CAN WE FUND THE RESTORATION
NEEDED TO BUILD RESILIENCE FOR ALL

BAHAMIANS?



Research Goal

Create a decision-making tool for coastal
iInvestment for restoration that aims to reduce
the vulnerablility of Bahamian communities..

Explore the investment conditions to support a
Catastrophe Bond Market for coastal restoration
aimed at community protection



RAPID HURRICANE IMPACT ASSESSMENT




BUILDING DAMAGE RANKINGS - CONTINUED
Examples of Bullding Damage:

Building Domoge Ronking 5: Half of the house & gone, which & chomified s Buikding Domoge Ronking 5@ The roof struciure it domoged.  The right-mosf  Building Domoge Ranking 4: The roof structure is infod, but there it exfemsive
will structure failure and roof sructure fifure. portion of the house it missing fhe roof enfirely, Several windows were blown  roof sheathing domoge. There i no visible window)door breakoge. There &
it and the door appears fo be mizing. partial wall struchure failure, buf nof encugh fo clossify @ a 5.

Buikding Domoge Rorking 3: There & magjor roof cover kas (over 200) thal  Buikiing Domoge Ranking 2 The howe 5 in good condifion and was minimally  Buikiing Domoge Ronking 1: This house exhibits o visible domoge following
must be covered fo prevent leaks. This i evident by the blue larp onfop. There  offecied, The only domoge sudfained was the loss of a few shingles, which & lexs  Hurricane Matthew.
are no viibly broken windows and doors, fhan 2%, of the roof cover,




A Spatial Database was constructed using natural

communities, coastal geomorphology, coastal
neighborhoods and infrastructure.

New
Providence

Rank Points
@ Megligable
o Low

O Medium

@ High

® Severe




T7°38'W  TT°34'W  T7°33'W T77°32'W 77°31'W T77°30'W 77°20'W T77°28'W T77°2T'W T77°28'W T77°25'W T7°24'W TT7T°23'W TT°22'W TT21'W 77C20'W 77C19'W 7TUM8W TTHAT'W TT1E6'W T7C1E'W 77C14'W
|

1
25°8'N = ' ™ N
Flood Damage A Losoa
Survery Points Interpolation
25°7'N e
@ Negligable :INegligable .
O Low BLOW
25°6N = O Medum  [__] Medium
@ High [ Hign 256N
2505\ = @® Severe |:|Severe
= Hot Spots e
=ICoIdS ots Ple; Nassau
\ ¥ y S
25°4'N e e
O ” © 2 5°4'N
®
2573 N e
257 3'N
25°2'N = v
Provid: =25°2'N
Isla
25°1'N o
p—25°1'N
Q % B P ®
25°0'N =) 0O O .
o Y =25°0'N
[ ©
24°59'N = Fa
247 58"
24°58'N =
01 2 3 4 5 10 Kilometers 24758\
2ersrm] ——————————
l ' I © OpenStreetMap (and) contributors, CC-BY-SA s

I I I | | | | | | | | | | ! | | | ) | ! !
TTO35W TTO3AW TTU33W TTO32W TTO3IW TTU30W  T7C29W TTP28W TTU2TW TTC26'W TTO2SW TTU24W TTC23W TTR22W TTU21W TTC20W TUI9W  T7U1BW TTITW TTHEW  TTUISW 7TC14W

FLOOD DAMAGE



WHAT HAS HAPPENED TO
OUR COASTS?

LOSS OF ECOSYSTEM

SERVICES THAT INCLUDE

e LOSS OF COASTAL
STABILITY

« DEGRADATION OF
WATER QUALITY

« LOSS OF BIOLOGICAL
DIVERSITY

 INCREASED FLOODING
OF PROPERTY



South Beach Consituency Map . Legend

South BEeach Constiuency

Google Earth
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Who are the Residents of South Beach?
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Cost of Rebuilding after Hurricane

Matthew
Approx. #of Average
houses in South  Average total Rebuild

Beach Sqft. Value Rebuild Total ($US)

$ 438000 $ 461,279,700

*Current Bahamas Building
Code at BD $200/Sgft.




WILL HOME OWNERS RE-BULD OR RE-LOCATE ?

GLOBAL CLIMATE .
CHANGE AND Neighborhood stakeholders
REGIONAL =
ENVIRONEMANTAL = : :
RISKS — T _E Relocate — future flood risks are too high
D | .
I . E LAND HAS
S itovaill | Rebuild - future flood risks
GLOBAL are acceptable (risk transfer)
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i Legend

() Coastal Segements of South BEeach

Poorly Managed Coastline
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= $16,380,00

Cost per
Structure/ Linear Feet Cost per Linear
Project Service ($US) Meter ($US)




South Beach = $5,420,000

Invasive Tree removal

Bakers Bay Dune Restoration $378 $1,230
Artificial reefs



Insurance, re-insurance, & catastrophe
bonds, are novel ways for diversifying
Investments BUT these instruments are driven
iIn a BUSINESS ENVIRONMENT.

Environmental risks are known but poorly
articulated to investors in terms of recovery
and restoration costs.

MODERN FINANCE aims to reduce
risk for investments through
diversification



NATURAL WETLAND SYSTEMS EINANCIAL SYSTEMS ARE
ARE DRIVEN IN SOME PART DRIVEN IN SOME PART BY
BY THE FINANCING NATURAL DISASTERS LIKE
AVAILABLE FOR COASTAL FLOODS THAT REQUIRE
DEVELOPMENT AND REAL EXTENSIVE REBUILDING
ESTATE VALUES

NATURAL DISASTERS LIKE
HURRICANES/ FLOODS
DRIVE RESTORATION
INVESTMENT




Catastrophe or “Cat” Bonds

Cat bonds provide collateralized (re)insurance usually
protecting against low-frequency / high severity natural
catastrophe events.

Cat bonds are motivated by weather-related losses, or
fear of the possibility

Cat Bonds are required by investors or the Government

Cat Bonds require KNOWN and documented costs
associated with a disaster = known financial risk






Partnerships with
scientists and
community-base groups
can provide valuable
support for coastal
restoration cost- benefits
for small communities.
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