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Abstract: We will review briefly the history of man’s interactions with the ocean and container shipping, from ancient to modern times. Introduced in 1950’s, container shipping witnessed phenomenal growth (almost 1%/month) continuing to today. Now an alien visitor from space will notice many container ships dotting the oceans.
The original ocean was full of the world of coral of unimaginable beauty, happily coexisting with enormous populations of sea creatures of all sizes. Man’s ocean adventures saw the beginnings of coral destruction. Now it is almost ready to give up its struggle for existence. Other consequences include the vanishing beach, harbor pollution, open sea water and air pollution. These things urgently demand that we optimize container shipping operations, not only for their economic benefits, but to save what little remains of nature’s most precious gifts to mankind.
Origins of human maritime travels
Well over 20,000 years ago: Humans imagined sea as a treasure trove, dreamed about exploiting it:    Ancient proverbs:  

(Telugu):  సముద్ర గర్భము రత్న మయం.
(Chinese): 讓海洋取之不盡，用之不竭
Say ocean has inexhaustible treasures.

About 10000 years ago: Indian epics “Mahaabhaaratam’’ “Bhaagavatam’’ (preserved by oral tradition) have a story of ancient people churning ocean to get magical wealth.
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Wall Poster of   story ``kshriirasaagaramadhanam’’ (Ocean Chrning) from Indian Epic ``bhaagavatam’’.
Websites to read story in English:  http://vedabase.net/sb/8/7/en
 http://bhagavata.org/canto8/chapter7.html
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About 5000 years ago: ``Tales of the Arabian nights’’ (or ``The 1001 nights’’): Collection of folk tales from Arabia, India, Persia (First documented in Arabic, 800 AD) has adventures of ``Sinbad the Sailor’’, traveled around world in sailboat.
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Stories fired up imagination of people for sea travel.
By 1600 AD: From stories to reality!: Human travel on sail boats becomes frequent. Columbus reaches North America and Spaniards South America.
Effects of these early travels: Ancient ocean completely filled by world of coral of unimaginable beauty!

Seafaring humans considered coral bothersome obstruction, destroyed it ruthlessly for clear passage!
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Only very small fraction of original coral world survives today. Even that may be totally destroyed by us in next 30 years.
Shocking!: We not only destroy, but seem to admire our destruction! Jeju Island (also called ``Woo Do’’ or ``Cow Island’’ in Korean) has a man-made beach lined with ``Crushed coral’’ everyone admires!
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    1950s:  ``Container’’ invented and Container Shipping Industry begins.

2nd Half 20th Century: Many container terminals built world over. Each destroys nature along a long stretch of shoreline.

90% of world merchandise volume is container shipping,

Over 3000 million metric tons (26% of this volume originates in China)

Tripled since 1970.

Now 4190 container vessels moving in sea, with total capacity 10.4 million teu.

The Vanishing Beach: Beach, shoreline of sea, largest and most precious gift of nature to mankind.
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Building each container port destroys a long stretch of Beach.
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Other competing uses of Shoreline: Wave energy.
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All these activities likely to destroy shoreline beauty in nature future. Important reason to improve Shipping efficiency to meet future demand with existing ports only.
Air, Harbor Pollution: Ships generate more SO2 than all other human activities, and emit 27% of dangerous NOx emissions.
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Important reason to meet demand without increasing Total Ship time.
Lessons: To save what little remains of beaches, mangroves, and natural shoreline; and to control the already high harbor pollution, and open sea water and air pollution; we must: 

1. avoid building new container ports as far as possible
2. optimize container shipping operations to achieve peak performance to meet growing demand with existing ports
3. minimize vessel time in harbors; and  total vessel time on open ocean.
Our Work Focus: Optimizing terminal operations to:
Minimize VST (Vessel Stay Time), equivalently, Maximize GCR (Gross Crane Rate)
Minimize total fuel consumption by ITs (Internal Trucks) and YCs (Yard Cranes) of terminal.

Some Key Findings:
1. Many advocate container storage close to its vessel’s berth to min. IT mileage. Finding: these plans lead to congestion on roads, ITs waste time in congestion; vastly higher fuel use.
2. Congestion key to minimizing VST. To minimize congestion, on-line storage allocation policies based on terminal conditions; and equalizing fill-ratios of blocks.

3. IT Pools: Treating all ITs as a pool to serve all QCs, and dispatching ITs to QCs as needed, vastly improves IT utilization.
4. QCs can get 40 lifts/hour, YCs (Yard Cranes like RTGC) get only 25. So, YC allocation to QC is VIMP for high GCR. Wide dispersion of each container group in yard important for high GCR.

5. Zone = linear row of blocks, consecutives sharing width line. Work planning treating all YCs in a zone as a YC pool, helps increase GCR.
6. `Best fit’’ type bin packing heuristics for storage stack allocation to arriving containers minimizes reshuffling.
7. Layout parameters like block size investigated.
References: 1. Murty, Wan, Liu, Tseng, Leung, Lai, Chu, ``HIT gains elastic capacity using on-line DSS’’, Edelman Finalist paper, Interfaces, 35(1)61-75(2005b).

2. Murty, ``YC Pools & Opt. Layouts’’ to appear in Iranian J. of OR.

3. Petering, Murty, ``Reat-time container storage location assignment at a seaport container transshipment terminal’’.

Can be seen on my webpage.
Sculpture of ``kshiirasaagaramadhanam’’ at Angkor Wat in Combodia.





Sinbad the Sailor in his sailboat





Coral from Papua, New Guinea





Coral from Papua New Guinea





Murty, examining and grieving over man-crushed coral at Coral Beach, Jeju Island, South Korea  





Beach Scenery. Building of new container terminals, Wave Energy Facilities threatens to make such scenery disappear.





Wave energy Installation being developed for shore locations to tap wave energy for power generation.





Harbor pollution from a docked vessel (sulpher, nitrous oxides) 














Coral from Papua New Guinea





Beach Scenery. Building of new container terminals, Wave Energy Facilities threatens to make such scenery disappear.





Display of ``kshiirasaagaramadhanam’’ at New Bangkok Airport.
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The Dirty Truth about U.S. Ports








_1258279287.doc



_1258201972.doc
[image: image1.jpg]






_1258203021.doc
[image: image1.png]Sailing Smokestacks

Container ships and most other oceangoing vessels burn a low-grade fuel
that releases higher concentrations of harmful pollutants. This extremely
viscous ‘bunker fuel” is gathered from the bottom of an ail-distillation

tower and needs to be heated and filtered before it can be used. Ships are
equipped with systems to heat up and process this fuel to make it usable.

Here is how it works:

StepL: Bunker Tank  Step2:SettlingTank  Step 3: Day Tank Step 4 Diesel Engine

Bunker fuelis stored  First stage of treatment  Contains fuel that has  Heated fuel goes to the engine,
inthese tanks after  where any free wateris  been through the purifier  and used fuelis overflowed
delivery to the ship  drained off from the fuel  and is ready for use away from the engine
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