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Resilience in America’s Ports

Issues

Big Data

How to Create Port Resilience

Innovation in Port Resilience
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Issues

* Security — Operational Efficiency Tradeoff-> Balance

e Security — Resilience = what is the tradeoff/relationship?

Do we all understand port resilience?
— Many independent economic entities with different goals

Planning for Port Resilience
— Do we really know how to create Port Resilience?
— Do we all have the same target for resilience outcomes?

Big Data means big opportunities, big challenges

> angn
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Big Data:
Big Opportunities, Big Challenges

we ; i

Double-edged Sword of BIG DATA

* Great potential, great obstacles

— Today: many new sources, minute detail, high volume, real-time,
potential to leverage RT data for a common operational picture

— But: data is static, not readily available, not integrated, not
validated, not easily processed into = Information—>Knowledge

z Wisdom
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Data =2 Information = Knowledge—> Wisdom
| situation | Data___ | lInformation |  Knowledge

Port closure  Risk impacts if Economic risk to Priority for 15t
cargo does not region cargo permitted,
reach destination Trade Resumption

plan

Port closure  Alternate port Validated Priority for
capacities, options for alternate port
expected delays cargo allocation selection

Oil spill in Port conditions, Anticipated Optimal allocation

waterway currents, wind migration and of spill clean up
direction and movement of resources and
speed spill locales

Hurricane Storm Prediction of Port locations at

forecasted performance, wind storm surge most risk, requiring
strength, waterway personnel and
structure asset movement

- Mii

Double-edged Sword of BIG DATA

* Great potential, great obstacles

— Today: many new sources, minute detail, high volume, real-time,
potential to leverage RT data for a common operational picture

— But: data is static, not readily available, not integrated, not
validated, not easily processed into = Information—>Knowledge

Wisdom — constrained by limited
input
Imperfect Knowledge,
No Common Operational Picture
Non-integrated ——>
Information
Limited Data ——— >

Decision Quality

Time
Disruption Decision Point
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BIG DATA

Facility Commodity
Land Side Vulnerability Impact types
Assessments Assessments Shoreline
(15t & 2nd order) Sensitivity
Facility Environmental
Contact Data ;
IZoad, ra(;l ntermodal Factors Cargo
ata a.n capacity handling
capacity MSRAM capacity
Water Side Vessel
Wa(’;eiway location Vessel call
Currents ata history, crew
MDA Incident data
] inf ti
Tides data information Wind
Terminal, o strength &
Surface Facility Data Salinity vector
temperature
N i

ERMA Atlantic Bundles Data....some Data

7
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Datey 201497151

Buoys & Gliders

}EE)&

|
Flooding
Flood Zones (NOAA)
Flood Zone

Oil & Gas
oastal Energy Facilities
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Plant Type
L. Coal
L. Gas
(. Geothermal
L. Hydro
£ Nuclear
. oil
Solar PV
Solar Thermal
[ Waste

Currents

rtace Water Currents w/Speed
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Decision Timing & the Life Cycle of a Disruption

PERFORMANCE 8. Long-term

Speed Matters....
Real-time responses required....
Advance planning facilitates response speed

1.

:M ) 7. Recovery
3. Firs# . s

response i
i 1 TIME
| |

2. Disruptive 5. Time of
event full impact
Ref. — Sheffi, Rice, Supply Chain View of the Res#ient Enterprise, Sloan Management Review 2005 |Ir|-
Creating Port Resilience
" i
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Supply Chain - Port Resilience

= Supply Chain Resilience:

— In material science, resilience is the physical property of a
material that can return to its original shape or position after
a deformation that does not exceed its elastic limit.

— In today’s business environment, resilience is widely used to
characterize an organization’s ability to react to an
unexpected disruption, such as one caused by a terrorist
attack or natural disaster, and restore normal operations.

— It’s the ability to recreate supply chain capabilities, to ‘bounce
back’ from variations and disruptions

= Examples of port resilience?

Source: “Building a Secure and Resilient Supply Network” by J. Rice, F. Caniato, SCMR Sept-Oct 2003

Risk Management Framework & 1SO 31000

N

1. Vulnerability

The External Context —

e o fasesasav Establishing the Context 4........ H assessment
Develop Criteria and Define the Structure:
WHial Can Happen, When, Whiere, How & Wy = P Lyesnvien . .
Asset identdfic. , Wall and Chi i
s . g Risk . 2. Mitigation planning
identiy Existing Conlrols H g & implementation
Determine Likelhood S Risk Analysis g
Determine Consequences o
Determine Level of Risk H i
G the Criteria - Set the 2 . I
e Bl g Risk : 3. Ongoing Monitoring
£ & Measurement
S m NO
YE . .
Aoty Share? Bty Reduce? Accept? 4. Crisis
and Implement Treatment ns

Risk
Prepare Optiol
Analyze & Evaluate Residual Risk = | 3 Management/Emerge

ncy Response

Figure 1: Risk Management Process (based on ISO 31000)

‘@: : a 2 Ref.: Graphic from ANSI/ASIS SCRM.1-2014 ||||'
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Creating Port Resilience

* Vulnerability and Response Assessment
— ldentify risk sources, response capabilities/capacities

z i
Nearly an Unlimited Source of Enterprise Risk
Credlt .
Financial Risk Stareholde Strategic
Activism DefaU| . k
ew Competltlo : Ris
nterest Rate =T Negative
Fluctuations_ ¢ EthICS Violation Media -
TaxLa&Avmm" Ly /4 echnology‘m’E Mkt Share
' —Choices _« Battles
Economic =7~ — |qU|d|ty/Cas Perceived QualityX Labor Relations
Forelgn MKkt &A/Industry
_ rotectlonls n ~~Caonsolidation
Workplace Vlolenc m
5 1'
Key
Suppller
Hazard g = /> L i/ Operations
Risk P ealth & Safety Risk
_ Violations
Heavy Rain /
Ref: Dr. Debra Elkins, General Motors Thunderorm: Ilrl-
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Creating Port Resilience

* Vulnerability and Response Assessment
— ldentify risk sources, response capabilities/capacities

How capable are domestic US ports?

L “ i

Assessing Response Capabilities: Capacity Assessment
Absorbing Volume Post-Disruption

Container

26%

Top 3 Ports: Los Angeles, Long Beach, NY/NJ °
Chemicals N 23%
Top 3 Ports: Houston, South Louisiana, Baton Rouge

Coal - 16%
Top 3 Ports: Mobile, Pittsburgh, Hampton Roads

Food and Farm Products 50%
Top 3 Ports: So. Louisiana, New Orleans, Plaguemines

Manufactured Equipment 18%
Top 3 Ports: Los Angeles, NY/NJ, Hampton Roads

Petroleum B 16%
Top 3 Ports: Houston, NY/NJ, South Louisiana

Raw Materials 59
Top 3 Ports: Duluth-Superior, NY/NJ, So. Louisiana
angn = (T}
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Creating Port Resilience

* Vulnerability and Response Assessment
— ldentify risk sources, response capabilities/capacities

* Ongoing Monitoring
— To assess required response
— ERMA available now — but scope is limited

e All-hazards Continuity Plans

— Backup for critical infrastructure and systems (Port
infrastructure, Intermodal, Waterways, Terminals)
For each failure mode/predictable outcome
Response plans, how will cargo in/out be processed?
Restarting operations/trade resumption
Do you have the governance to respond? Jones Act/Sandy

C e * i

Supply Chain Failure Modes — Predictable Outcomes

All disruptions result in a loss of one or more of these
capacities:

- Capacity to acquire materials (supply)

- Capacity to ship/transport

- Capacity to communicate

- Capacity to convert (internal operations)
- Human resources (personnel)

- Financial flows

Angn nmm
- g Wi
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Unlimited Sources of Enterprise Risk

Credit Loss of IP .
Financial Risk Shareholdel offens o Strategic
raem NDEFAUI o Risk
nterest Rate o CompetmoN ti
: Fuel Prices . C egative
Fluctuations_ £ Ethics Violation Media
Rela
Lo P Tax Law S uaan o Technology Mkt Share
. Chanaes. /.. Choices «"\__Battles
Economic = iquidity/Caspse i e QualitS.Labor Relations
1 i elat
ecession ea(l:tgsi:sar e Foreign MKt &A/Industry
Inconvertibility . . . .
o VuleRrotectionis gnsolidatio
Cargo N .o /Product NS Workplace Violence AT Failure
o0sse bility ) . - = oTKe: = .
b Bldg Firé |ab!I!t ogisticsgnial of SerL\O/!ce Alt
¢ =o¢ racility(  Route = ersonnel

arthquakeg’= )
Wildfire y=LOSSA\ Failure A

Wildfire "
o Sntrols Fai

Diseas;

Hazard . : ¢
pidemick-\ornado _Theft Peaith & Safety™ Risk

Risk e Stoy

Hail Dam:

Heavy Rain / failure

Thunderstorms
Ref: Dr. Debra Elkins, General Motors

Supplier }! Loss

ce Storm),... / Utility Violations
/

[ace Violence Operations
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Response Options by Failure Mode

Failure Mode Resilience Action Advantages

Loss of supply / Use multiple Spread risk across
materials sources, multiple  firms, locations
locations

Use single source  Known supplier

Modify productto  Reduces part

use standard parts invty cost,
complexity

Disadvantages

Higher cost to qualify
suppliers, lower volume
leverage

Vulnerable to disruption
w/o multi-site back ups

Costly to modify existing
materials standards

11



Continuity Plans

» i

Continuity Plans for Port Resilience

E—— Maritime Policy & Management

Maritime Policy Publication details, including instructions for authors and
| subscription information:

http: //www.tandfonline.com/loi/tmpm20

& Management

Failure modes in the maritime
transportation system: a functional

approach to throughput vulnerability

@yvind Berle * , James B. Rice Jr. -3 Bjern Egil Asbjernslett °

e ? Department of Marine Technology, Norwegian University of
Science and Technology, Trondheim, Norway

P Massachusetts Institute of Technology, Cambridge, MA, USA

Available online: 07 Oct 2011

MARIT. POL. MGMT.. NOVEMBER 2011,
voL. 38, No. 6, 605-632
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Table 4: Elaboration of faillure modes for ports

Port Failure mode: Elements that may be backed
o Loss of up
. e Electricity, wastewater.
. Poxt supplies, utilities o - :

Supply - water, roads, ral, land area,

and infrastructure inventory., tugs, pilot boats

The ability to move T ortation provid
Transportation gq-ud_s and people tracks. lifts. stackers, gantry

within and through the crames. chassis

port |

Commmmication, . .

finati Phone line bl .

Communication = oo tion and data ﬂste‘ﬂ?lsl:ﬂn.d nitpﬁri.;;

information systems - =t access

across port players

The abality to mowve

and position vessels

. L - > Berth spaces and lengths,

Internal maintain safety and support vehicles and vessels,
operations / security, mwvest, business stratemies
Capacity develop and market =

port.

Personnel operating Port authority, pilots,

Human resources port functions,

supporting busimness

MANASETs, secunty,
techmicians

Table 5: Elaboration of failure modes for ternunals

Terminal Failure mode: Elements that may be backed
Loss of up
Termunal supplies, Electricity, wastewater,
Supply utilities amnd water, land area, inventory,
superstmicturs spare parts
The abality to move  Transportation providers,
Transportation goods and people tracks, vans, lifts, stackers,
withun the ternmnal ganiTy cranes, chassis,
Commmmication,
coordination and Phone lines, mobile phone,
Communication Information systems  dafa systems and networks,
within terminal and to  intermet access
port
Internal lu;it:;gh;;mlc ading, Storage space, cranes,
operations / ﬂfm t-;mn, comveyors, stackers,
Capacity Capacity Inventory
. Longshoremen, stevedores,
Human resources Eﬂml loperating s IMANAZETS, SECUnty,

techmicians

7/18/2014
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Table 7: Elaboration of failure modes for intermodal connections

Intermodal Failure mode: loss of  Elements that may be
connections backed up
Infrastructure leading
to public infrastructure  Floads, rails, bridges
Supply system. supplies for chamnels. fuel, parts.
fransportation and chassis
maintenance
Equipment for moving
Transportation ?':Id E lgadmg = Tracks, lifts
fransportation
Orversight and the

ability to document and

dinate cargo .
coor & carg Fouting systems,

Communication - ication ;ﬂuﬁ;ﬁm&z};;:ﬁs
hetween parties — B :
stevedores, trockers,
terminal operators
The ability to transload

Internal goods between surface Inventory, spare

operations / transportation and chassis, storage and

Capacity vessels. including transloading space
processing and storage.

Personnel responsible

Human resources for managing and Dirivers, management,
performing plamners
transleading operations

Innovation in Port Resilience

» Wi

7/18/2014
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Innovation in Port Resilience
* Port Mapper (CSR, MIT)

— Cargo capacity, alternate port visualization and ID tool

* Magello (CSR, Stevens Institute of Technology)
— Emergency response and management visualization tool

e Other....
we * i
Port Mapper
$C ” Wi

15



Port Disruption Response — Cargo Allocation

e What are the options for cargo allocation in the event
of a disruption?
— Need capacity
— Proximity to disrupted port

— Match cargo type — containers go to container terminals, dry
bulk goes to dry bulk terminals, etc.

e While there are ~361 ports in the US
— Not every port is an option
— Concentration of commodity types reveals vulnerability
e Which port handles which cargo?
— To date, we can only answer using intuition but not data
— So we developed a tool to identify cargo allocation options

Cargo Allocation/Capacity Model

e Used 5 Years of annual port data (Army Corps of Engineers)

e Segmented by commodity (SIC), port and cargo flow
direction

* Augmented with port location information, water- and land-
based distances between ports

* Created Excel-based model to understand port capacity in
greater detail

@an B MIT Center f "
uy Transportation & Logist MASIACHUSETTS INSTITUTE OF TECHNQLOGY “fl

39

7/18/2014
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Capabilities of Model/Tool

Cargo Allocation/Capacity Model Capability: The user can....
Fail single port and identify alternate port options for cargo

Fail multiple ports and identify alternate port options for cargo

ports
Calculate port capacity requirements

What would happen if Los Angeles could not handle
containers? Where could the volume go?

MASSACHUSETTS INSTITUTE OF TECHNOLDGY

P THa
"b Transportation & Logistics MASTAEHUSETTS (MSTITUTE 6F TECHNOLOEY ll"
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Continued: LA constraint. Where could the volume go if
only the top 10 container ports were used?

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

5

A1 [Corerr B e

Port Miame [Las Angeles. CA ) | Ports to View [ Top 10 =]
. Ty I vy --'_,_h__ E -n?m- | Map | Sated

Click To Update Map

Mg & W Center for

uy Transportation & Logistics MASTAEHUSETTS (MSTITUTE 6F TECHNOLOEY l‘l"

What if So. Louisiana could not handle Food & Farm
Products? Where could the volume go?

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

¢

d

= e
e Sty 5012 it Tochesgms, IMEDH, Afast e, T - faees of L

&) Map Ports

= Clear Map

7/18/2014
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Continued: So. Louisiana constraint. Where could the
volume go if only the top 10 ports were used?

60|

@ Map Ports

5% Clear Map
Baltimore — SIC Coal & Lignite
State. SIC Group SIC Family SIC Desc

[+ e [au T] LA 0] Coal - 1100 Coal & Lignize

MIT Ceenter for

[ TH
uy Transportation & Logistics MASITACHUSETTS INSTITUTE OF TECHNGLOGY lllr
45
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Baltimore — SIC Coal & Lignite Option Report

Port Name Commodity 5409 5008 2007 Land
Group
BALTIMORE, MD Coal 14,244,900 16407300 11401 400 o
WILMINGTON, DE Coal 45 32450 214 66
PHILADELPHIA, PA Coal 116,831 30,639 432 90
CAMDEN-GLOUCESTER, NJ Caal 254 43040 o 93
RICHMOND, VA Coal 0o o 1 134
NEWPORT NEWS, VA Coal 13618400 21809300 17,501 000 158
HAMPTON ROADS, VA Coal 27,751,500 41032900 34,799.500 162
NORFOLK HARBOR, VA Coal 14,179,500 19371800 17651 600 164
SUMMARY OF TRAFFIC TOTAL
WATERBORNE COMMERCE OF THE PORT OF Coal 2AG8T60 2267670 1981820 174
NEW YORK
PITTSBURGH, PA Coal 27779300 31350000 24769700 196
BRIDGEPORT, CT Coal 5004860 3989940 270,760 224
NEW HAVEN,CT Coal 0o 26,400 10,500 242
ERIE, PA Coal 27397 18321 [ 268
BUFFALO,NY Coal 4870183 516511 270751 276
CONNEAUT, OH Coal LI63 040 646,300 8475 278
NEW LONDON, CT Coal 663,562 B54351 655176 278
ASHTABULA, OH Coal 2793640 2485040 1768970
FAIRPORT HARBOR, OH Coal 13 688 16,681 ] 295

28] —

i
46

Port of Stockton — Ammonia Options

State SIC Group SIC Family SIC Desc
[anr_:] [Ca B ) | Chemicais - 3273 Ammonia
Ports to View [ Top10_: ] | Port To Fail [ stocxron, ca =] I
i Nebraska = o S
~
<> ., Ohio

v 1 . Denver | . Winois. Indiana %

1 Nernds < United States Kansas City ®ndianapolis Columbus

Sacramento. I Colorado 3 West

‘ﬂ] 0 Kansas Missouri st Louis - Yo

‘s‘zn Kentucky

F( + bisco

Oklahoma 7 Tennessee 7]
Srkanss Charlotte

Los Angeles
2 Atlanta South
¥ S Carolini
Sl Dalas
Baja
T Jacksgnville
‘ -
g ©Orlan
Florida:
Gulfof
Californin Tsvd Licn ]
i I
Bajo Sinaloa Mnn?:mev ;:’lf :; [
California Sur Durango y
: Tamaulipas
o \ Mexico % .

6&.‘. B wr
Wy Transporat

MASTACHUTETTS INSTITUTE OF TECHNOLOGY

i
47
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Port of Stockton — Ammonia Option Report

Port Name Commodity Group 2009 2008 2007 Land
STOCKTON, CA Chemicals 331,842 250,697 182,153 i
SACRAMENTO, CA Chemicals 17634 16834 12,122 44
OAKLAND, CA Chemicals 808 36,645 12237 55
PORT HUENEME, CA Chemicals 0 3,108 0 288
LOS ANGELES, CA Chemicals 1400 1872 1448 338
LONG BEACH, CA Chemicals 1144 1694 418 339
PORTLAND, OR Chemicals 96.593 106487 78,686 529
TACOMA, WA Chemicals 1403 1528 827 646
SEATTLE, WA Chemicals 07 131 62 669
TULSA, PORT OF CATOOSA, OK Chemicals 60000 55000 60000 1414
VICTORIA, TX Chemicals 0 2450 0 1535
TEXAS CITY, TX Chemicals 30234 0 10066 159
HOUSTON, TX Chemicals 314328 316,188 291475 1,609
FREEPORT, TX Chemicals 546,220 397606 383297 1616
GALVESTON, TX Chemicals 17450 7,143 0 1628
BEAUMONT, TX Chemicals 724,338 648,661 200885 1645
. PORT ARTHUR, TX Chemicals 18443 29754 93258 1660 .

(

48

Used by USCG planning/responding to Hurricanes
Sandy & Irene: “the only source for the data”

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Seate IC Groep SIC Femmdly SIC Dese

- | Pevoleum - A - A

| SUMMARY OF TRAFFIC TOTAL WATERBORNE COMMERCE OF THE PORT OF NEW YORK NY = |A84 More Commests

'''' C T Wyeming oyl f\mu ¥ “York] Map
AT N, L i

Iéu v T

& Logisties MASTACHUSETTE (MSTITUTE OF TECHNOLOGY Illll
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Possible Future Developments
* Integrate with freight flows to hinterland, intermodal

* Integrate into a single environment for COP

* Scenario development: disruption changes land and port
conveyances

Post-Disruption Flows

Daily Flows

CC * i

Magello
(CSR, Stevens Institute of Technology;
Project Lead Investigator & Director of CSR,
Dr. Julie Pullen)

sEcy
ot 2.

(#'?"'P STEVENS 3

s
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Innovation in Port Resilience — Magello (CSR Stevens)
* Magello

— Allows end user to visualize ultra-high-resolution port
environment data on a Google Earth™ platform

— Ongoing monitoring, situation assessment

— Emergency response and management tool

* Data Capabilities
— Urban: terrain, roads, AlS, ports
— Ocean: surface temp, currents (direction, velocity, HF radar),
acoustics, salinity
— Air: temp, wind (velocity, vector), rain, air quality
— Hazard: earthquake, contaminant release, explosion, oil spill
— Coast: shoreline sensitivity, hydro lines, land use, AOR

s STEVENS ) "

Magello Objective: Combine data in single tool to aid
emergency response

Mid-Atlantic Regional Association for Coastal
Ocean Observing Systems ‘

Automatic
Tdentification
System Oil Modeling
-Marine Environment

-Spill Modeting f8

Coupled Ocean/Atmosphere|
Mesoscale Prediction System
-Wind Model (333m})
-Air Temperature
Model (333m
From the Naval Ressarch Labosatory

Primary Display Tool

7/18/2014
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Magello

e |ntuitive interface

e Real-time data, crowd-source info

e Ultra-high-resolution models

* Urban effects, multi-access levels

Ry ¥
xhide® 8 8

vl 1
@A LAR
« & L ¥R

Descigton

e Platform change to enable mobile device access

* Designed with broad range of apps to cofnpwi-ment,
augment industry/gov’t platforms (ERMA, SAROPS)

o) STEVENS

g T :

&

Magello Overview — AlS, Buildings, Surface Temps,

Currents, Terrain, Roads, Winds

[ Aop v

@ | sl nox

e -3

@ Inteimet | Prstected Mode O

G v R0x -

s STEVENS

@
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Contaminant source,
buildings, wind SESA Y]
vectors - NY -QAAB

5 STEVENS

e

Shoreline sensitivity index, Ports — San Francisco

B0 e fglal~l«4l
o5 STEVENS
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MAGHLLO-PANL 537 Fancize. |

B mageieor

B vroeiio-senFrancisco

e Sources

il S A A : |
%ﬂ&
-

»..mde

~ & L ¥R

Description

Googrs Eanin's 3-8 teain mage.

AlS, land use —
San Francisco

o) STEVENS

&

Tracking tool — New York

= 2 @ f [) magelloorg/main/indexphp/pane

~£ L NR

Description

Tracking Layers

MyMaps_20140713112011.kml
1 MyMaps_20140713115147 kmi
MyMaps_20140714101217 kml
¥ MyMaps_20140714114250 kml

STEVENS

Grid

Scale

Reset

1151 32am [EST]

7/18/2014
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Qil Spill, Shoreline sensitivity index — New York

MAGELLO - New York |San Francisco

Map sources

Built-in Layers

L
b e @ E 8
o | o E
e @ A A\ B
& 1 ¥R

Teaakinal

o STEVENS

Innovation in Port Resilience — Magello (CSR Stevens)

BumnLayers

LS |
~uhi e @ ¥ 8
lvrn |

 Real-time data, crowd-source info ~2448

e |ntuitive interface

Descigton

e Platform change to enable mobile device access

e Ultra-high-resolution models

* Urban effects, multi-access levels

 Designed with broad range of apps to compliment,
augment industry/gov’t platforms (ERMA, SAROPS)

e,
. 2on

& STEVENS
g =
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And More....
CCICADA, CREATE, ADCIRC, VACCINE, Future

Phangn
Srer

Future/Other Innovations in Port Resilience

e Other DHS COE contributors

— CCICADA: Command, Control and Interoperability Center
for Data Analysis (Rutgers)

— CREATE: National Center for Risk and Economic Analysis of
Terrorism Events (USC)

e cgSARVA (VACCINE, Purdue)
— Search-and-rescue prediction visualization tool

e ADCIRC (Coastal Hazard Center, UNC-CH)
— Storm surge modeling, dredging feasibility, modeling tides

* Future
— Integrating/fusing all of these analytical tools into one
system to provide a Common Operational Picture

Pdhgh

WYy 63

7/18/2014
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Get real-time data, integrate it, share with the
community for a Common Operational Picture

Knowledge — RT

data-based risk mgt,
priorities

Information
Integrated via
Magello, CG1View,
Watchkeeper, etc.?

Decision Quality

Real-time Data —_—

situational awareness,

Wisdom in decision-making

Result — higher quality
decisions made real-time,
results in fewer losses,
faster recovery, more
efficient and effective
response

Key Decision Point

Time

“ Wi

Get real-time data, integrate it, share with the
community for a Common Operational Picture

Magello, COP
z
E MSRAM, Port
o} Mapper, cgSARVA,
5 ADCIRC
0
Q
jJ]
a

Port volumes, conditions,
real-time

Wisdom in decision-making

Result — higher quality
decisions made real-time,
results in fewer losses,
faster recovery, more
efficient and effective
response

Key Decision Point

Time

7/18/2014
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Resilience in America’s Ports

> Wisdom - constrain ed by limited
. ° Imperfect Knowledge,
° B | D a t a § No Common Operational Picture
g 2 Non-integrated ——————»
= Infarmation
Limited Dats s
1 me
Disruption Decision Point

e Continuity Planning for Outcomes

¢ |Innovation in Port Resilience
— Port Mapper

— Magello
N Result — higher quality
§ decisions made real-time,
- FUtU re — COP E results in fewer losses,
g Inform; faster recovery, more
H Integrated via i
Magello, CG1View? efficient and effective

response
Real-time Data ~ ——»

g e i

Thank you

Jim Rice
irice@mit.edu
617.258.8584

http://ctl.mit.edu
http://ctl.mit.edu/research/port-resilience

http://portmap.mit.edu/port mapper g01.php

4k LW 1 H ol
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