Moving toward resilience:
A research agenda for sustainable seaports
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Ports: Critical, complex, constrained

Critical - Economic engines at every scale

Complex — Multiple stakeholders across space and time

Constrained - Dependent on specific and environmentally-
sensitive locations
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Ports and port cities in harm’s way

Ports Within 100km of Tropical Storm Tracks 1960-2010
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Becker, A., et al. (2013), “A note on climate change adaptation for seaports: A challenge for global ports,

a challenge for global society.” Journal of Climatic Change.



Climate change challenges

Sea levels to rise O; .9 meters by 2100

1-in-3 year storm event of 2100
Inland flooding

(Bender et al. 2010; Grinsted et al. 2013; Rahmstorf 2010; Emanuel 2013; IPCC 2012; Tebaldi et al. 2012)



Cascading consequences for port cities

] 1) Direct damages
SSEESE (e.g., structures, equipment, freight,
land, etc.)

2) Indirect costs

(e.g., lost wages, business interruptions,
cleanup costs)

Rotten Meat From Katrina Still in 3) Intangible consequences
Gulfport Neighborhood

surrounding Regnault Avenue. ) ' (e'g'l q ua | Ity Of Iifel enVIron mental
't'g.'i_rrjirw.-_rnc:rwth; f‘se_‘;.:' say, "nfT_-tIIGirr':j ;zgj:;trv be used to it by now.' You ain't gonna get used d ama ge S, I 0SS Of esse ntl a I se rVI ce S)

The meat had be ed at the Port of Gulfport. Katrina washed it in to yards covering an eight
block span. The meat in the yards has been picked up, but the meat in hard-to-see areas has not.

(IPCC 2012)



Ports concerned, but little action thus far

Impacts should be
P - T g1y

addressed by ports

Feels informed about
(0)
climate impacts - 31%

Has adaptation plan '4%

N=93

0% 50% 100%

3 ] ] (] ]
(Becker et al 2010) Ports answering "Yes"
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WHAT CAN
WE LEARN?

WHAT CAN
WE EXPECT?

|dentify
vulnerabilities

|dentify,
assess & select
strategies

Revise &
share lessons
learned

ADAPTATION

ess of adjustment to climate and its effects, in orc

togmoderate harm or exploit beneficial opportunitigs
(K (IPCC 2012).

WHAT CAN
WE DO?

Monitor &
evaluate

Implement
strategies

<
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WHAT CAN
WE LEARN?

Engineering &
design

WHAT CAN
WE EXPECT?

Natural
& physical
sciences

Stakeholder.
ADAPTATION

WHAT CAN
WE DO?

Social
sciences
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Setting a research agenda

What can we expect? What can we do?

. Global Warming Flood Risk € cimatecentralorg
! 83% %ﬁ_- == New Yofﬁ%fgf%osmn
el [ L .
. . H::: :Lﬂ“ from warmil;g Keys
Macro-level
Case study level . Filling the
vuIneral?)liIit risk and Ieadegrship
Y vulnerability
assessments indices vacuum
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1. Vulnerability assessments

1) GULFPORT, MS 2) PROVIDENCE, R

PORT

Port of Gulfport

Container port * Energy port

High exposure * High exposure
Recent hurricane (Katrina) * NO recent hurricane
Unique resilience strategy e 27 stakeholders

30 stakeholders interviewed interviewed

14
Becker, A. et al. (In press).



Port of Providence in Cat 3's‘,i'mulated hurricane
(Surge layer provided by Applied Science Associates)




Stakeholder-based
multi-criteria vulnerability assessment

-
. h .

What risk and for whom?
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2. Risk/vulnerability indices

GIObaI wa"ning FIM Risk w ClimateCentral.org

Odds of extreme coastal floods by 2030
‘\“Sgﬁ'm-t 2;3 ‘Boston
&3., L g N
San Franclsgﬂ- ‘ ‘"ew York4 7
dis mpmaN.
- ‘Baltlm%, l
..-‘Muomlk
Lo‘is A..'ngel| S —-' w

M With sea rise from warming
1 Without

http://sealevel.climatecentral.org/images/uploads/slr-maps-odds-national.jpg

Local sea level rise

Age of infrastructure

Local vs. national contribution to GDP
Sensitivity of ecosystems

Where to spend resilience S???



3. The leadership vacuum

Incentives?

“Leadership???”

Who makes it happen and how?
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What can we expect? What can we do?

Engage full stakeholder network in resilience planning
Improve climate projections and risk-assessments

Assess large-scale strategies -- Protect, elevate, or relocate?

Create enabling environment for investment in adaptation

(Becker A, et al 2013)




Fundamental shift...

My career (~35 years)

The rest of my life (~55 years)

My child’s life (~100 years)
|

My grandchild’s life (~105 years)
.Engineering & Design
|

|
|
:
& Regulatory Process — 101years

y
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Photo by Austin Becker www.mspa.com Photo by Austin Becker

Questions?

Contact
Austin Becker
web.uri.edu/abecker

Many thanks to the Graduate School of Oceanography
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|dentify
vulnerabilities

Engineering &
design

ADAPTATION

|dentify,
assess & select
strategies

Revise &
share lessons
learned

Monitor &
evaluate

Implement
strategies
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EXTRA SLIDES BELOW
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Port decisions do not always account for
stakeholder concerns
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News Heac
Port of Gulfport Board: No Need to Raise Port Elevation to 25 = OPINION - Frances Fraderickss A
Feet Vision for a 'Right-Size' Port

Tuesday, October 30, 2012
Port Board Decides Against 25-Foot Oct . 2 9 , 2 O 1 2

Elevation
Port of Gulfport Board: No Need t ”S IIS d
Rsirseo!?’or:J E'?g:atigr?r!o 2? Fe?:( & u pe r Sto rm a n y

Port Authority Nixes 25 Feet
Elevation for Guifport

Mississippi Business Journal - Business Blog

By MBJ News Staff

Port of Gulfport Mulls Higher Pier as
: : Tenants Object
An eagerness to shorten the time frame for upgrading the Port of
L. @ Gulifport Port is Meeting HUD
Gulfport led port commissioners Tuesday to scale back plans to Mandate for West Pier Work

elevate the West Pier to 25 feet as part of a $500 million-plus @ Gulfport Port Commission Takes No
Action On Elevation Question

restoration and expansion of Mississippi’s main seaport.
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Antarctic Circle

w=ree, Shipping Routes & 3700 World Ports

Map by Austin Becker
Data from Pub 150 World Port Index and http://www.nceas.ucsb.edu/globalmarine/impacts




PROBLEM
SPACE

External stakeholders bear high % of costs

Intangible consequences
Indirect costs

Direct damages

0%

pA

40%

60%

80% 100%

% of cost borne by stakeholders

Gulfport

™ Port
W Shared
M External stakeholders

Intangible consequences
Indirect costs

Direct damages

0%

pAY

40%

60%

80% 100%

Providence

¥ Port
W Shared

M External stakeholders
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Stakeholders
Internal port
Public policy
Community groups,
etc.

MACDADI

Decisions Home Teams Objectives

J=Alternatives
7 Build Dike

iElevate Land A
¢ Do Nothing

¥ Keep tenants busi
@ # Redu
® # Reduce

Impacts of concern

Warehouse
destroyed
Materials released
Jobs lost, etc.

Austin Bec nford.edu) Logout

Weights Alternatives Impacts Help

Cumulative Value

[ T .
-160 0

H Minimize Business Interruptions M Keep tenants business Reduce cost of repairs

Reduce chances of hazardous etland areas

material release

M Minimize chance of ships sinking Incre;

Maintaln transportation network W Minirr t of federal spending

(Haymaker, 2006)
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PROBLEM
SPACE

Unsuitable designh standards
for climate change

80%

70%

60%

50%

40%

30%

pA

Percent of resondents (n=93)

10%

0%

Design Standard

m Better than 1-in-100 year
event

™ 1-in-100 year event
W Less than 1-in-100 year
event

» Not sure/no answer

™ Does not consider

Quays/berths Terminals
Planning to construct



Ports have few formal plans
that address adaptation

PROBLEM
SPACE

Has specific adaptation policy document h 4%
Funded as line item in budget [l 8%
Addressed in strategic plan [ 12%

Carries specific climate change insurance - 16%

Holds staff meetings to discuss .
adaptation - 18%

Part of design guidelines or standards [N 28%

0% 25% 50% 75%
N =89 % of ports that had policy/plan

100%
30



50

40

30

20

10

» Gulfport
® Providence
™ Both

Direct damages  Indirect costs (n=25) Intangible

(n=40) consequences (n=50) 3



128 port resilience strategies

Long range planning efforts 6
Private sector and insurance policies 10

Building codes and land use regulations (R 10

Research (inc. risk assessment, B

forecasting improvements, and...
Constructions and design [ 04
Capacity building | 32
Emergency preparation, response, and T 33

recovery

# of unique strategies mentioned in case studies 32



TYPES OF STRATEGIES

STAKEHOLDER GROUPS BEST POISED TO IMPLEMENT STRATEGIES

Internal Port
80

Economic/Con
tractual

Research/Aca
demia

OFF port lands (12)

ON port lands (12)

Community/E Federal

nvironmental

Research (13)

Local State
Government Government

Collaborations (7)
Empower government (6)

Improve info flow (4)
Lengthen planning horizons
6

Shifts in thinking (9) [0 # of strategies stakeholder poised to implement

Government



