Figure 1: USM Reconciling Multiple Riverine Surveysin a Single Charting Product Figure 2: Vertical Datums
Pearl River Database Figure 2 displays the vertical relationship (in meters) between chart datum (MLLW), NAVD88 (Geoid 03},
2004 Surveys _ _ _ S WGS84 and NAD83, at several tide gauge locations along the Pearl River. The locations are plotted orf Figure
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Mississippi, have conducted five bathymetric charting surveys on the Pearl River in Mississippi (see Figlire 1).
The surveys were conducted over various portions of the river; which, when combined, resulted in comete
coverage from the Stennis Space Center to the mouth, a distance of approximately thirty kilometers. Edch df the
five surveys was conducted as a final field project for that year’s graduating class. Surveys were executg¢d wth
2007 r' some information from the previous years, such as project extents and lessons-learned. Each class wept thfough
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from water level resolve them (see Figure 2). It also looks at how the depth surfaces, developed from each survey, wer MLLW
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aveland gauge 2005 background on the hydrographic science program as well as an overview of the survey projects that gdnergted — _ N ' 1
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Waveland gauge The University of Southern Mississippi Hydrographic Science Graduate Program started as a joint venture between the Department of Marine Science and the Naval Oceanographic Office. Southern Nlisq contribute

academic environment including faculty experienced in the field of hydrography, as well as research, educational facilities and equipment. NAVOCEANO contributions include fieldwork support in the fprnjof
equipment loans and a multibeam data collection platform; and experienced personnel as instructors, tutors, guest lecturers and students. The program received Category A certification from the Intergatipnal Cong
of Surveyors/ International Hydrographic Organization’s International Advisory Board on Standards of Competence for Hydrographic Surveyors in April, 2000 and graduated its first class in August, 2090. fo date, tl
program has awarded a total of 86 master’s degrees in hydrographic science. Since its inception, the program has progressed from 100% student enroliment through NAVOCEANO, both uniform and givijan, to a
diverse mixture of students from NAVOCEANO, the National Geospatial-Intelligence Agency, the U.S. Army Corp of Engineers, the Naval Research Laboratory, the National Oceanic and AtmosphericjAdninistratio
the private sector, as well as foreign navies and hydrographic offices (Australia, Canada, Ecuador, India, Mexico, Nigeria, Peru, Slovenia, Sweden., Tonga, Tunisia, Turkey, and the United Kingdom).

Most students follow the accelerated one-year track, which includes two semesters of theory and one semester of application, combining for about 50 continuous weeks of study. Students can choose o qomplete t
program in two years and conduct research with the Electronic Chart Display and Information Systems Laboratory of the Hydrographic Science Research Center. The degree awarded is a non-thesis rhagers in
hydrographic science.

The practical portion of the program is essential for rounding out the educational experience. The Hydrographic Science Field Project consumes the last six weeks of the program. Although the actualjprgect is
2006 conducted at the end, many of the practical exercises completed during the year for supporting courses are directed towards the area where this project will be executed. The project is comprised of g cojnplete na
NAVO HSL 712 with POS MV : charting hydrographic survey from planning (developing hydrographic survey specifications (HSS) for the project) data collection, processing, evaluation and development of final products, including pdpe] filed chat

and Reson 8101 and an ENC.
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'C'aelf‘é \?v?&rfjsclz/?ssskiﬁpgzs and Lit Options for data collection for the summer project include a NAVOCEANO multibeam training vessel as well as Southern Miss’s 21’ and 30’ research vessels. The NAOCEANO multibeam system give§ th students

Knudsen SB Little ' exposure to state-of-the-art technology and processes, while the Southern Miss vessels give the students the opportunity to build a fully functioning singlebeam, multibeam and sidescan survey platfoymsusing ve:
Port Bienville to Rigolettes | ake - of opportunity. The final charts and report of survey are submitted to the National Ocean Service for evaluation and assessment. If deemed acceptable, the information is used to update existing nautidal qharts.
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Background I nformation

Project |mplementation

Data Process Overview Bathymetric Surfaces

The ultimate goal of this poster project is to set up a process whereby the USM hydrographic science class cgn| The Multibeam and Singlebeam data collected during the various surveys were cleaned as part of the class summer project. For all but the 2002 survey, dual frequency GPS observations were collgctefl on all su
function as a hydrographic office. This process flow is shown in Figure 3. Each class will be responsible for updaBlsforms and used to compute depths relative to the ellipse (either NAD83 or WGS84). Cube surfaces were generated from the multibeam data and ASCII text files were generated from the singlebgarg data usir

validating and maintaining the bathymetric and product source databases. They will be tasked to collect new HajdMga!S HIPS (Version 6.1).

to add that information to the existing databases, validate the new information in the office and field and prodyce p@psiirfaces and singlebeam soundings were evaluated in CARIS Bathy Editor (Version 2.1) and, where necessary, shifted to the WGS84 ellipse. In the case of the 2002 data, the average differenced befween the
charts and ENCs. The current plan is to deal specifically with the Pearl River, with a goal of supporting Port Bler\digface and the 2007 surface (2007 encompassed the 2002 area, as shown in Figure 1) was computed and applied to the 2002 data to shift it to WGS84. The averaged shift value was computed to pe Yithin 4 cn
and the Stennis Space Center, in an unofficial (not for navigation) capacity, as well as amassing data for sedimethart datum to WGS84 offset for the 110 tide gauge, which was established at the time of the 2002 survey. 2002 data were only used to fill-in near shore areas where 2007 data did not exist. Three dimdnsional st
transport evaluation (see Figure 7). evaluations and comparisons were performed using Fledermaus. Final shifted surfaces and singlebeam depths were transferred to the Bathy Surface Database (See Figures 4, 5, 6 and 7).
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| Figure 5: Surface Comparison e " 4 Figure 6; 2005 and 2006 Data
i An average elevation difference of ~27 meters was found between the soundings relate / \ \\\\ J 2005 is pre Hurricane Katrina and 2006 is
oo £ chart datum and soundings related to NADS83 ellipse. 1.4 meters between survey years rgflects : C post Hurricane Katrina. Colour variation is
- the errors induced by referencing different ellipsoids due to different depth extents. In this imagg,
depth surfaces are plotted over the 2006 ENE
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Figure : Surface Creation cemm suface Sty o . O
All data was imported and cleaned in CARIS HIPS. Each survey was referenced both to a tidal (chart) datug and the : ' Database ..

. . . : . WGS84
ellipsoid (NAD83 or WGS84). Surfaces were then generated using the CUBE algorithm at a 1m resolution. ( )

During evaluation, it was noted that different surveys were referenced to different ellipsoids (WGS84 / NAD§3). To
reconcile these differences a block shift was applied in CARIS Bathy Editor.
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3D Visualization

and Evaluation : . e
(Fledermaus) Figure 7. 2007-2002 Difference Surfaces
Left image displays colour map of the difference between 20
Managers and Editors 45 3 (WGS84) and 2002 (Chart Datum) with corresponding legen
Werees-rsonc S0 e ' Right image show a sun-illuminated version. Sand wave
IR I — e ——— - 27-U movement between surveys is clearly evident.
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Figure 9: Paper Chart Scheme Vi 22 PRI
The present Cartographic Scheme has been developed under the following considerations: :'-:-: redk h.i“f;.‘}% I*
29,6 -5
» Mercator projection has been chosen for these chart series. A single mid-latitude for the whole scheme is used in o = ]
4 . 5 . order to minimize the distortion produced in the overlap areas of the charts 49.8 5 =y
S » An overlap of 6 cm was selected in order to give to the sailor at least one minute to change from one chart tq another 30.0 i - :I
i [ =" one 30.2 AR
| N « Taking into consideration the type of navigation in the Pear River, Harbor navigational purpose has been chagsen for 404 L “:E‘m
i this series of chart with a scale of 1:5000 \ e
1 5 ';.:'H.\l
* The internal dimension of the charts is within the standards laid down in the INT Specification (M-4, B-222). The o . R
external dimension of the chart is in agreement with the AO format. A R ’ .
« The Chart Numbering has an ascending sequence from North to South.
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| ; _ Depth Areas, Contoursand Selected Soundings
_,w,mu:::‘w - o A single combined surface was derived from all &f soundings and surfaces in the Bathy database. This surface was translated to chart datum via a file
- containing positions with ellipsoid to chart datums offsets, derived from Figure 2. Surface overlap priority hierarchy was based on 1) age of survey, 2) myltibeam
e N i = surface and 3) single beam soundings. Depth areas, contours, and selected soundings were derived from this surface and saved as stand alone CARIHOB files
e BT " c ' = These files were then transferred to the CARIS HPD product source database using the HPS source editor.
o et | - | - Coastlines
SOUNDINGS IN METERS | . - i el = The coastline was delineated from aerial photograplsvalidated with GPS field observations. Attribution followed S-57 standards. The digitized coastlineg
ot L = ' R from each of the five surveys were merged in CARIS HOM to create one seamless coastline, which was then exported as a stand alone CARIS HOB fije.} This file
| Figure 10: Paper Chart ' - - e N was then imported into the CARIS HPD database.
' = ' 2. A~ ATONS
T l i nm“ﬁ v ¥ ATONS and obstructions were acquired during classnser field projects and compiled into digital paper charts and ENCs. All of the S-57 features from IETe
.“:'::_T*""T;"::“' | = e e ENCs were compiled into a single file using CARIS HOM and exported to a stand alone CARIS HOB file. This file was then imported into the CARIS HP[}
S TS B ey s : el B 0N = I |E database.
SeEaEeEEE | ; Products
1 l A _ ko A single “Harbour” ENC will be produced for the emtiPearl River from the Stennis Space Center to the Rigolettes and the East Pearl entrance into Lake] Bpurne
RS = T m——— (See example in Figure 8). The ENC will be validated in the HSRC ECDIS lab and in the field. Paper charts for the Pearl River will be produced from fhggHPD
T prTE " | | database using the CARIS Paper Chart Editor. The paper chart schema can be seen in Figure 9 and a sample paper chart product can be seen in Figur¢ 10.
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