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DEVELOPING A GLOBAL GEOGRAPHIC CODING SYSTEM FOR
SITE ADDRESSING AND APPLYING IT IN MANAGING SPATIAL
DEVELOPMENT IN THE KINGDOM OF SAUDI ARABIA

Dr. Abdullah Hussain Al Kadi Prof. Mahmoud Ahmed Abdellatif
aalkadi@uod.edu.sa mlatif@uod.edu.sa
Department of Urban and Regional Planning, College of Architecture and Planning,
University of Dammam, Dammam

The project aimed to propose a Global Geographic Coding and Addressing System
(GGCAS) in the Kingdom of Saudi Arabia. The main objective is extended to applying the
proposed system in managing spatial development activities occurring among various
societal actors (individuals, families, private and public institutions and agencies). The
application is supposed to cover all levels of the physical environment starting from the
building level reaching to the global level passing through the neighborhood, the district,
the village, the urban, the regional, and the national levels.

The research is comprised from a general introduction and four main parts:

e The Introduction explores the objective of the study, the methodology used, the domain
and estimates of measures applied, the benefits and outcomes sought, an explanatory
skeleton of the study, and limits of achievements.

e Part | concentrates on exposing the methodology to be used in the study, the research
problem addressed, and the need and necessity of having a workable solution. That
solution should satisfy a number of requirements, the first of which is to have a theoretical
framework for the concept of “Addressing.” This concept should satisfy the symbolic
meaning of the geographic location, and the way this meaning is dealt with by different
civil service agencies. The most prominent of these agencies is the Postal Service. By
surveying different Postal services in a number of countries, like Japan, China, Germany,
UK, France, Algeria, and Turkey, it became clear that a number of difficulties were
common to all of them. When moved to local and national geographic Gazetteers, that is
dealing with land parcels and properties, it became clear how hard it was for some
countries like UK, for instance, to continue the addressing process across the archaic-
modern addressing process discontinuity. A discontinuity that was clearly manifested by
fast population growth and unprecedented developmental planning. The same difficulty
has been clearly present in many other countries like Saudi Arabia and Algeria. This
problem is globally rooted in the inherited process of addressing systems that are largely
locally conventional, with no anticipation of extendable developmental horizons. Next, a
number of Grid addressing projects were reviewed, especially, the United States National
Grid (USNG). The last exposition of part | explained the new proposed system of
addressing in this research work, which when compared with the aforementioned projects,
the distinctions became clear for the support of our new system.

e Part Il is devoted for building the proposed system by suggesting the main concept of
the system and articulating its scientific and technical components as well as the details
explaining its technical characteristics (the mathematical bases of coding and
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addressing, the main database, etc.). This part provides several applications of the
proposed system on real geographic elements in Dammam Metropolitan Area (DMA).

e In the first section of this part, a theoretical introduction explained the usefulness of the
geographic coordinates of the geographic element to be addressed, and how to
transform this dual-number to a readable alphabetic address, in a form that is largely
resembling car numbers recently applied in the kingdom. This form of addressing is
composed of two parts that actually digest the original coordinates in a more compact
form, and transformed by an algorithm. The detailed mathematical form of the
algorithm is explained, together with graphical exposition to addressing levels and its
geographic projections, and the measures of the actual geo-cells linked with each level
all over the Globe. For Saudi Arabia, the corresponding Geo-cells have been identified
by name and measure with its different levels. It is found that for the highest level, only
six Geo-Cells are needed to engulf the map projection of the Saudi Land. As for the
lowest level Geo-cells, areas as small as 3.4m x 1.7m can be addressed with a unique
address all over the Globe. Next, a practical procedure is introduced to simplify
addresses for local usage, this procedure is to invent out of each address what we called
a relative address, which is more compact and excludes the redundant part of the
address that is needed only for global identification. A process that is familiar with
phone numbers, when excluding country codes to use it locally.

e The next step was to practically apply the proposed addressing system to specified
geographic elements in the Dammam Metropolitan Area. A local reference point should be
identified to make use of the additional simplification of the local address, a process that is
considered as an Add-On facility to the system and not an essential part of it. The practical
part of the new addressing system is applied to: Dammam airport; a mosque in Khobar; an
oil facility in Ras Tanoura; A 200km distant point west of Dammam; two adjacent houses
in King Faisal University Housing Complex; a block of flats in Dammam; and finally, an
administration building in the local Governance complex in Dammam.

e The final section of this part explained how to quantify the geo-system used in the
process and the metric of the addressing code. A comparison was made with other
addressing systems like the British National Grid, as well as a very close system in the
logic of the theory of addressing used, known as: The National Area Coding System
NACS. The benefits of our system is exposed and justified.

e Part Il presents a test of the proposed system by applying it to real geographic elements
from a number of urban agencies which are expected to make use of the new system. This
part of the study is the most dynamic one, with a high level of productivity in all its
chapters. In chapter 6, we analyzed a field sample of some urban service agencies in the
Eastern Province. We started with the municipality and reviewed its system of land parcel
coding in old and new districts and sub-districts in the Dammam Metropolitan Area. It
became apparent that irregularities and non-systematization is the standard schema inherited
along several decades of fast growth of urban development. In the meantime, we applied
our pilot samples of coding on four selected districts; Zohoor, Hezam Zahaby , North Dana,
Jazeera in the cities of Dammam, Khobar, Dhahran and Qatif, respectively. By using our
mathematical algorithm encoded as a macro-module and applying it to all land parcels for
these districts in their databases, and saving the resulted code/names/addresses in specific
inserted fields, we could easily get the old and new addresses face to face to comparison,
and hence, we verified the added values anticipated from the new system.
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e Apart from land parcels, the new generic methodology of addresses is also applied to
samples of other types; buildings, street names, street signs, and in each of which
implications of the older addresses is reviewed and problems are highlighted. Maps and
photographic shots were captured to reflect real-life in the chosen samples. Then, the
new addresses are again generated for these samples with the designated symbols for
different available sample types.

e Two other domains of civil services are then added to our pilot project, The Electric
Power Supply Network, and Water and Drainage Systems, in each of which we
reviewed the current system of relevant elements identification through available data,
then we applied our generic coding algorithm for the new addresses to the full Electric
power supply network elements, and to a specific type of Water Supply elements, that is
fire hydrant distributed in a given district in the city of Dammam. Shots of maps for the
generated addresses are included to expose the GIS-tools properties that reflect the new
address for each element of the system.

e As a final application, we applied the system to cities of the kingdom, which came in
two types according to population size: type (a) and type (b), and applied also to
airports. The new address of each element is manifested in the property list of the
element in the GIS application displaying its map.

¢ In the following section, chapter 7, we included the results of a questionnaire that was
distributed to a sample respondents from civil service agencies; the local governance of
the Eastern Province, the Electric Power Supply company, and the Water and Drainage
System Agency. The printed questionnaire reflected four main areas of interest with
several detailed questions for each of them. The main enquiries were: type and
specifications of the current addressing system, disadvantages of addresses currently
used, requirements and specifications the developed system should satisfy, and accuracy
of elements dimensions.

¢ In the final chapter of this Part we explained the detailed technical ingredients we used
to justify the theoretical basis of the project. In doing so, we defined the smallest
addressing cell, its geographic accuracy, and its relation to the dimensional extension of
the element to be addressed. Based on minimal cell concatenations, the addressing grid
is built. In order to reach the level of accuracy we planned for, which is 30 cm for any
address globe wide, we used a geographic processing system based on what is called
“Differential Processing”. This system required a fixed Base Station with high
coordinate accuracy of the order of only 2 cm, and roaming GPS Units of type GeoXT
manufactured by Trimble. For Each Planned field survey, the Base Station, with its
Antenna is set to collect Satellites data. The roaming GPS units collect geographic data,
and upon returning to the Base Station, Data is transferred to the local database and
processed — with the relevant accompanying software - for corrections that level down
inaccuracies of collected geo-data from several meters down to 30 cm only.

This methodology was applied to a number of sample geographic extensions away
from the Base Station as follows:

1- Neighborhood of the base station (1 km of the base station).
2- Zohoor district in the city of Dammam (4 km of the base station).
3- Hezam Zahaby in the city of Khobar (16 km of the base station).
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4- Central Island along King Fahd Bridge, on the Saudi-Bahain border (36 km of the
base station).

After corrections are made to the collected survey data, files were transferred to
ArcMap and converted from ShapFile Type to Excell Type. After being layered with local
Base maps the newly addressed elements were added with its new properties to the older
list of properties, and appear on the displayed maps with chosen designations as shown
through several snapshots.

e In Part 1V, the last part of the study, a generalization of the process of addressing is
encapsulated to be applicable to any geographic element in Saudi Arabia (or any other
country, since the system is country-independent). In the process of standardizing the
methodology, a list of conditions and specifications is prescribed. The prominent of
which are the following:

o The convention on the exact location of an addressing point within the specified
element.

o The clear distinction between absolute and relative Addressing for global and
local usage respectively.

o ldentification of reference points for relative Addressing

o Categorizing geographic elements, and conventions on Categorical symbols in a
bi-lingual language.

o Creating the standard algorithm in a modularized digital form.

o Creating a standard convention for the added address properties to be included in
GIS applications

These prescriptions are then applied to the data samples, and the results were reviewed
and justified to comply with the theory behind the study.

In the process of collecting data and relevant information, this study depended on
reviewing written document and official reports. It also made use of data collected in field
surveys according to the planned program of data sampling. An integrated part of the
process relied upon new technologies in the Geographic Information and Positioning
Systems. These technologies included hardware, for the base station and roaming
detectors, all of which are driven by relevant software. In addition, a number of GIS
packages for data manipulation and SPSS for statistically analyzing data, as well as MS
Office applications.

It is our hope that this study participate in elevating the efforts of urban development,
and in supporting the fast upgrade of civil services by presenting this global addressing
system that facilitate manipulating spatial information. By offering proposed coding
system, the study is envisaged to contribute to the ongoing development efforts in the
Kingdom. The system and the accompanying analysis resulting from the study will provide
individuals and institutions with better method to conduct their daily interaction and
activities; and as such to direct their development decisions toward better levels of quality
of life and environment.
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Lalyg o oS 7 oa
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L http:/fwww.upu.int/

2 »Frank's Compulsive Guide to Postal Addresses". Columbia University.
http://Awww.columbia.edu/kermit/postal.html#europe

3 "Formatting an international address, Universal Postal Union.
http://www.upu.int/post_code/en/formatting_an_international_address_en.pdf,
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http://www.columbia.edu/kermit/postal.html#europe
http://www.upu.int/post_code/en/formatting_an_international_address_en.pdf
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! Richardson, J., 2000. The Annals of London.

HMSO, 1980. The Inner London Letter Post.

Royal Mail, 2004. Address Management Guide.

British Postal Museum and Archive - Information Sheet: Postcodes,
http://www.postalheritage.org.uk/history/downloads/BPMA _Info_Sheet_Postcodes_web.pdf

Yy



http://www.postalheritage.org.uk/history/downloads/BPMA_Info_Sheet_Postcodes_web.pdf
http://en.wikipedia.org/wiki/File:London_postcodes.png
http://upload.wikimedia.org/wikipedia/commons/2/22/London_Postal_District.png
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Postcode area Post town Postcode districts

BROMLEY BR1, BR2
HAYES BR2
BECKENHAM BR3

BR WEST WICKHAM BR4
ORPINGTON BR5, BR6
CHISLEHURST BR7
SWANLEY BR8
CROYDON CRO
SELSDON CR2

CR CATERHAM CR3
MITCHAM CR4
COULSDON CR5

5N (B Al el LY I

Post Code Code
Algiers Gare: 16000
Algiers Haute Casbah: 16017
Algiers Khelifa Boukhalfa: 16021
Algiers Malika Gaid: 16010
Algiers Mohamed V: 16026
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http://en.wikipedia.org/wiki/BR_postcode_area
http://en.wikipedia.org/wiki/BR_postcode_area
http://en.wikipedia.org/wiki/CR_postcode_area
http://en.wikipedia.org/wiki/CR_postcode_area
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Decoding table of 1SO 3166-1 alpha-2 codes
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Color legend

Officially assigned: assigned to a country, territory, or area of geographical interest

User-assigned: free for assignment at the disposal of users

Exceptionally reserved: reserved on request for restricted use

Transitionally reserved: deleted from ISO 3166-1 but maintained transitionally

Indeterminately reserved: used in coding systems associated with 1ISO 3166-1

Not used at present stage: not used in ISO 3166-1 at the present stage

Un-assigned: free for assignment by the 1ISO 3166/MA only
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http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CD
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CD
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CH
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CH
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CV
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CV
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CX
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CX
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CZ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#CZ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DJ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DJ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DZ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#DZ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EH
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EH
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ER
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ER
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ES
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ES
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ET
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ET
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EV
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EV
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EW
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#EW
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FJ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FJ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FX
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#FX
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GB
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GB
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GD
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GD
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GQ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GQ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GW
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GW
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#GY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#HU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IB
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IB
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ID
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ID
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IL
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IQ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IQ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#IT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JO
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#JP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KE
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KG
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KH
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KH
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KM
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KN
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KP
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KW
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KW
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KZ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#KZ
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LB
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LB
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LF
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LI
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LK
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LR
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LS
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LT
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LU
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LV
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LV
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#LY
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MA
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MC
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MD
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MD
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ME
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#ME
http://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#MF
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[ 16/06/1430 01:36:35 & Receiver 57001:  Initializing TRIMBLE receiver j
1E/06/1430 01:38:45 » Receiver 57007:  Initishzing TRIMBLE receiver
16/06/1430 01:40:55 » Receiver 57007:  Initializing TRIMELE receiver,
16/06/1430 01:43:05 » Receiver 57007: Initializing TRIMELE receiver.
16/06/1430 01:43:53 » Receiver 57007: “waiting for week infarmation, J
16/06/1430 01:43:53 » Receiver 57001: “Waiting far week information ﬂ
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Format: ESRI Sh.
Type of Export: Features
Output Option: Combine

GIS Coordinate System:

Site:
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Zohe:

D atum: WES 19

Coordinate Units:

Mew...

Cancel |
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Data I
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¥ Fieal-time Carier Float
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" Filter By Precision (633 confidence]

Horizontal Precision: IU 0o m
ID 00 m
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Cancel Default

Help
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You can calculate the number of kilometers per degree of longitude using one of the following approximation formulas (8 is the latitude in degrees):

wcos(f) \/ (8378° cos(6)) " +(63572 sin(9) )

Best: L— (6378 cos( 7)) +(6357 sin (7))
B 180
Better: f — %ﬁ;oﬁ@ (6378 is Earth radius at equator)

Sufficient: k£ = 111.3171 005(9)

! http://en.wikipedia.org/wiki/Wikipedia:WikiProject_Geographical_coordinates

Y ay



i gl S o) ASLeally LS Al 3 51a) 8 ARl s Bl pall 2l B kn pa 5 ol ol cclalllie eaf 3 sana s pualill (e dilae

Gl -



23 yand) 2 jal) ASLeally AnlSal a5 03] 3 4 5 ) pall A5 sind 3l jia a5 ol sl ccslallne daal 3 pana s ool (ppn e
Gkl -

(38 ) M"Y gl 55 laill Culgadl 4S 13" U (e ddasall 4803 jlane a3 28



i gl S o) ASLeally LS Al 3 51a) 8 ARl s Bl pall 2l B kn pa 5 ol ol cclalllie eaf 3 sana s pualill (e dilae

Gl -



3 gl Ay yal) ASLaally A SRl Apaiil) 3 la) (b Adaadai 5 a8 gall A3 giad ) ja e i aldai yolai ccaslalllie deal 3 gena s (ol s dilae

Gl -

Al-Jehat Company Sila Sy lsBICN e
For Trading & Contracting o ' 3,,’_\,.9 J;gv;

Limited Liability Co. oIS o 0 4
rig (63902t ;S gl (yao e / Lgalomo Y
( A. Amoudi & Partners ) )

P.O.Box 2173 YAVY b_,.:r
Dammam - 31451 Yito\ elaull
Saudi Arabia JA TCO Losgasad | Ly padl ALt

CONTROL POINT OBSERVATION

SURVEY REPORT

DATE OF SURVEY: 23 MAY 2009

Prepared by:

Lal Pemananda
Survey Supervisor

Yoo YOAY @ o VEEOEAM : uSL 3 = A =EE0EAWY 1 g dl3 = Galu,ll = (AVI-Y) AVYL0AL & GuSL 3 — (\VW=Y) AVFVW. ¢ 5y als— Ll
Dammam - Tel. : (966-3) 8336610 - Fax : (966-3) 8320590 - Riyadh - Tel. : 01-4454977 - Fax : 01-4454988 - C. R. 2050003582




i3 gl o) ASLeally LASAD Sl 3 513) 8 Akl s ol sal) A5 sind 3 pn Spe s alai glat ccilallne deal o genas ool (ppon sl

Gl -

SURVEY METHODOLOGY

Four (04) new control points are established at JATCO office and around
in Dammam. The name of new control points are JAT-01, 57001, B-02
and B-03. Coordinate and Elevations are derived from existing controls
0f 2960, 931116-7 and 5721A.

Existing Control Point Coordinate

WGS 84 AIN AL ABD
Point No. LAT LON Elips Ht. North East Elevation

2960 26°23'05.73036"N | 50°01'17.41721"E | -12.241m 2918666.284 | 402433.501 | 13.249

931116-7 | 26°24'54.04401"N | 50°10'37.60293"E | -22.931m 2921890.078 | 417977.587 3.104

5721A 26°21'30.16801"N | 50°01'49.16003"E | -3.932m 2915719.541 | 403291.000 | 21.610

Trimble R7 RTK GPS base station set-up on existing control point of
2960. Observed on existing control point of 5721A as a check point and
verified observed values. New control points are observed by Real Time
Kinematics (RTK) as a control point observation method. Same
observations are made from 931116-7 base station and got two
independent observations for each point.

GPS data processing and adjustment are done by Trimble Geometic
Office software to derived final coordinates.
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COORDINATE SYSTEM

WGS 84

Latitude, Longitude geographical coordinates and ellipsoidal heights are
based on world Geodetic System 1984 Ellipsoid.

WGS 84 UTM 39

Horizontal datum is based on WGS 84 Ellipsoid and Map Projection of
Universal Traverse Mercator (UTM) Zone 39.

Vertical datum (Elevation) is based on EGM 96 Geoid model.
AIN AL ABD
Horizontal datum is based on Ain Al'Abd 1970 (International 1924

Ellipsoid) and Map Projection of Universal Traverse Mercator (UTM)
Zone 309.

Vertical datum is based on Mean Sea Level (M.S.L) "1978 Saudi
Aramco Vertical Datum, 1994 Adjustment".
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FINAL COORDINATES
Station Name 57001
Description Fixed Antenna Mount on the roof top
Datum WGS 84
Coordinat Latitude Longitude Height
oordmates | 56026'02.65130"N | 50°06'44.27372"E 9.196
Datum WGS 84 - UTM Zone 39
Coordinates North East Elevation
2924061.030m 411487.756m 16.816m
Datum Ain Al Abd - UTM Zone 39
LT —— North East Elevation
2924043.817 411528.286 16.608
Station Name 57001 - B0O2
Description Nail on the walk way
Datum WGS 84
Coordinates Latitude Longitude Height
26°26'00.22213"N | 50°06'43.51531"E -21.410
Datum WGS 84 - UTM Zone 39
Coordinates North East Elevation
2923986.438m 411466.233m 4.602m
Datum Ain Al Abd - UTM Zone 39
S North East Elevation
2923969.242 411506.773 4.368
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FINAL COORDINATES
Station Name 57001 - BO3
Description Nail on the walk way
Datum WGS 84
Coordinates Latitude Longitude Height
=8 26°25'57.52802"N | 50°06'47.64393"E 21.866
Datum WGS 84 - UTM Zone 39
Croriiates North East Elevation
2923902.762m 411580.019m 4.152m
Datum Ain Al Abd - UTM Zone 39
Coordinates North East Elevation
2923885.565 411620.557 3.917
Station Name JAT 01
Description Fixed Antenna Mount on the roof top
Datum WGS 84
Coordinates Latitude Longitude Height
26°26'08.95586"N | 50°07'44.34125"E -9.528
Datum WGS 84 - UTM Zone 39
Coordiit North East Elevation
oordinates 2924243.629m 413152.842m 16.538m
Datum Ain Al Abd - UTM Zone 39
Coordinates North East Elevation
2924226.4085 413193.387 16.303
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EQUIPMENT AND MANPOWER

The project staff comprised Survey Supervisor and two survey crews
of 3 men with 4WD vehicle, boat, RTK GPS, Total Station Survey
equipment plus Automatic Digital level and required accessories.

JATCO is an authorized dealer for Trimble GPS and Optical products
and the Survey Supervisor is a certified Trimble trainer.

The following survey instruments were used on the project.

o Two Trimble R7 Rovers and Base station provided Real Time
Kinematics (RTK) GPS data.
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The following survey instruments were used on the project.
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SPECIFICATION OF SURVEY EQUIPMENTS

Trimble R7 GNSS GPS Receiver Specification.

Signal Reception: Dual Frequency (L1/L2) carrier phase
measurement.

72 Channels:
GPS L1 C/A Code, L2C, L1/L2/L5 Full Cycle Carrierl

GLONASS L1 C/A Code, L1 P Code, L2 P Code, L1/L2 Full Cycle
Carrier

4 SBAS WAAS/EGNOS Channels

Accuracy levels:

Mode of Operation H. Precision V. Precision
Static 5mm+0.5ppm 5Smm+ 1 ppm
Fast static Smm+0.5ppm  5Smm+ 1ppm
Kinematics 10 mm+1 ppm 20 mm + 1 ppm

Post Processing Kinematics 10 mm+1 ppm 20 mm + 1 ppm
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Precision of Observation

Project : JATCO
User name Lal Pemananda Date & Time 2:00:33 PM 6/2/2009
Coordinate System UTM Zone 39 North
Project Datum WGS 1984
Vertical Datum Geoid Model EGM96 (Global)
Coordinate Units Meters
Distance Units Meters
Height Units Meters
Name North East Elevation H.Precision V.Precision
2049 2915736.657m 403250.435m 21.908m 0.008m 0.016m
57001 2924061.030m 411487.756m 16.816m 0.011lm 0.020m
57001 2924061.030m 411487.756m 16.816m 0.007m 0.011m
B-2 2923986.438m 411466.233m 4.602m 0.01lm 0.018m
B-3 2923902.762m 411580.019m 4.152m 0.011lm 0.017m
JAT 01 2924243.629m 413152.842m 16.538m 0.007m 0.014m
JAT 01 2924243.629m 413152.842m 16.538m 0.01lm 0.019m
Back to top

Fixed width point WGS 84 at/long/height

listing

Project : JATCO
User name Lal Pemananda Date & Time 11:06:05 AM 6/2/2009
Coordinate System UTM Zone 39 North
Project Datum WGS 1984
Vertical Datum Geoid Model EGM96 (Global)
Coordinate Units Meters
Distance Units Meters
Height Units Meters
Point listing
Name Latitude Longitude Height Feature Code
2049 26°21'30.16801"N 50°01'49.16003"E -3.932 CH-5721A
2960 26°23'05.73036"N 50°01'17.41721"E -12.241 Prim Cntrl RTK
57001 26°26'02.65130"N 50°06'44.27372"E -9.196 N
931116-7 26°24'54.04401"N 50°10'37.60293"E -22.931 Scndry Cntrl RTK
B-2 26°26'00.22213"N 50°06'43.51531"E -21.410 B-2
B-3 26°25'57.52802"N 50°06'47.64393"E -21.866 B-3
JAT 01 26°26'08.95586"N 50°07'44.34125"E -9.528 J-1
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