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I. INTRODUCTIO N

The por t engineering communit y i s a  diverse bod y o f professional s charged wit h

maintaining facilities that vary in complexity from the Ports of Los Angeles and Long
Beach on one hand, to small niche facilities specializing in one commodity. Th e staf f
available to manage port infrastructur e and material handling equipment also varies
widely. However , regardles s o f th e siz e o f staf f employe d o r contracted, th e por t
engineer face s a  myriad of problems ver y similar t o those encountered b y a  city or

county Director of Public Works.

Managing por t infrastructure , an d th e attendan t heav y materia l handlin g
equipment, i s by nature a  capital-intensive business . Marin e terminal facilities ma y
be stat e owned an d run, leased t o large terminal management firms , o r owned an d
operated b y privat e industry . However , regardles s o f th e for m o f ownership an d
operation, por t engineers ar e responsible fo r the proper maintenance an d upkeep of
existing assets, projecting necessary expansion of new facilities as well as planning to
meet port security requirements. The Maritime Transportation Securit y Act o f 2002
(MTSA), signe d o n Novembe r 25 , 2002, wa s full y implemente d o n Jul y 1 , 2004
(USDHS, 2003) and mandates a number of additional security measures.

Marine termina l infrastructur e an d equipmen t functio n i n th e harshes t o f
environments, causing accelerated deterioration an d failure o f assets when compared
to inlan d facilitie s suc h a s highway s an d bridges . Fo r example , exposur e t o th e
combination o f tida l action , sustaine d winds , wav e action , hig h chlorid e

concentrations an d invasive marine lif e i s quite unique to marine terminals. Sever e
operating load s furthe r compoun d th e accelerated agin g o f a  marine infrastructure .

Marine terminal facilities are subjected to heavy loadings, impact damage from ships
and cargo handling equipment, and a sustained high tempo of operations that lead to
massive wear and tear on structures and upland pavements. The result is a significant
backlog of maintenance and repair that never seems to be resolved. A  critical issu e

facing por t engineer s an d thei r leadershi p i s ho w t o balanc e th e nee d fo r ne w
construction with the expense of major maintenance of current assets.

I. A Concept of a Port GIS

How then can port managers and engineers best identify and prioritize projects among

competing demands ? W e believ e th e ke y t o successfu l por t engineerin g i s th e
integration of vital infrastructure information in a robust and functioning Geographic
Information Syste m (GIS) . Regardles s o f th e typ e o f por t facilities , simila r basi c
facilities data is maintained, often in hard copy format only. Property surveys, facility
base maps , soil-boring data, building plans an d facilit y as-buil t drawings ar e fairl y
common type s o f records maintaine d b y por t engineers. Al l o f suc h dat a ca n b e
referenced and tied together using a spatial context - thu s creating a geographic por t
data framework .

Applying an integrated GIS to a port offer s facilit y management professionals

1
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2 GI S TECHNOLOGIES IN PORT FACILITIES

the opportunity to catalog this disparate information using established standards and
data conventions. The catalogued dat a can then be managed according to parameters
set by the users to provide better integration of information and yield better decision
support products. Informatio n is no longer fragmented or isolated, and multiple data
types and scales start providing critical and usable correlations to support bot h short-
range and long-term decision making processes.

I.A.1 Basic Concepts

In past few decades, rapid spread of technology has transformed the conventional port
engineering an d facilit y managemen t activitie s int o highl y informatio n an d data -
driven decision-making process. Suc h transformation driven by information/data has
enabled the development of extremely complex systems for handling and processing
information to assess, analyze, communicate an d make decisions o n our activities on
daily basis. This trend has been particularl y accelerated b y proliferation o f personal
computers in late 80's and the growing availability of spatial data.

Many of our decisions ar e largely depending on the details of our immediate
surroundings an d requir e information abou t specifi c places o n th e Earth' s surfac e
(and increasingly over and under the surface) in relationship to the specific problem.
Such information is called Geographic o r Spatial. Thus , a  Geographic Information
System (GIS) i s a  container fo r spatia l information that allows us t o appl y general

principles t o the specifi c conditions o f each location, an d allow s u s t o trac k what ,
why, and how is happening at a given location (Longley et al., 2005). Geographica l
information, intrinsically , become s essentia l fo r effectiv e plannin g an d decisio n
making in the modern society. Fo r many years, though, GIS has been considered t o
be too difficult , expensive , an d proprietary. Th e advent o f graphical use r interfac e
(GUI), powerfu l an d affordabl e hardwar e and software , an d public digital data have

broadened the range of GIS applications and brought GIS to mainstream use.

There ar e many differen t definition s o f GIS that have been evolved over the
years, a s the y wer e needed . Th e definitio n o f GI S woul d ofte n depen d o n th e
application of geospatial data. Amon g them, the most frequently used definition of
GIS is based on a  simple description o f its components; (1 ) map element (=spatial),
(2) data element (=attributal) , (3) software and hardware element (=georeferencing) ,

and (4) knowledgeable users (=problem solving). Here , it is imperative to emphasize
the importance of the 'knowledgeable users ' element . Withou t the 'knowledgeable
users' element, i t is highly likely that the GIS implementation would probably end up
with a loosely bound mass of top-rated, expensive data, software and hardware that is
incapable o f functioning i n proble m solving an d facilitatin g usefu l informatio n fo r
effective decisio n makin g process. Th e resul t woul d likely b e a  unsuccessful GIS
implementation with a depreciated ROI (Return On Investment) potential.

Some othe r well-know n definition s o f GI S includ e th e classica l on e b y
Dueker (1979), "GIS i s a  special cas e o f informatio n syste m wher e th e databas e
consists of observation on spatially distributed features , activities or events, which are
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