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Dersin Tanimi

(Course Description)

Bu ders kapsaminda deniz, gol, baraj ve akarsu gibi su ortamlarinda yapilan kiyi seridi
olgmeleri, su ortaminda yapilan konum belirleme ve derinlik 6lcme calismalarinin nasil
yapilacagi giincel gelismeler isiginda incelendikten sonra, hidrografik 6lgmeler
kapsamina giren diger konularda da (su seviyesi Olgmeleri, suyun o6zelliklerinin
Ol¢lilmesi, ses hizi dlglilmesi, akinti hizi 6lgmeleri vb) bilgi verilecek, ayrica, kartografik
islemlerle birlikte, modern ENC ve ECDIS sistemleri de ele alinacaktir.

In this course, how to manage coastline measurements in water environment like sea,
lake, dam and river, positioning and depth measurement in water environments will
be examined in light of recent developments, then information will be given for the
topics of hydrographic measurements (water level measurements, determination of
water properties, sound velocity measurements, flow velocity measurement, etc.).
Besides, cartographic operations, modern ENC and ECDIS systems will be covered.

Dersin Amaci

(Course Objectives)

Bu dersin amaci, su ortaminda yapilacak olan hidrografik bir 6lcme calismasi
kapsaminda yapilmasi gereken miihendislik calismalarini 6grencilerin detayl bir
sekilde edinmelerini saglamaktir.

The purpose of this course is to ensure students gain detailed information on
engineering studies in the frame of an hydrographic measurement study in water
environment.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

DOC

Tirkiye’de hidrografik harita calismalar ile ilkemizde ve diinyadaki
hidrografik calismalarin uygulama alanlarini ifade eder.

Hidrografik calismalarin dogruluk standartlarini uygular.

Hidrografik 6lgmeler kapsaminda kiyida ve su ortaminda yapilacak
konum belirleme yontemlerini uygular.

Hidrografik 6lgmelerde uygulanabilecek klasik ve modern derinlik dlgme
yontemlerini uygular.

Sudaki ses hizinin belirlenmesini yapar ve bunu 6lgmelere uygular.

Ozellikle akustik yontemle derinlik dlgmesine ait hata teorisini detayl
uygular.

Su seviyesini degistiren faktorleri ve bunlarin nasil dlgilebilecegini sayar.

(o]

Bilgisayar-destekli 6lgme sistemleri ile 6lgmelerin yapilmasini uygular.

ENC ve ECDIS gibi modern sistemleri agiklar.

10

Elde ettigi verileri, standart bir deniz haritasina dontsiiminde
gereksinim duyacag kartografik islemleri (projeksyon, cizim, gosterim
vb) uygular.

11

Bir hidrografik ¢alismayi basindan sonuna kadar, beklenen dogruluk ve
mevcut gelismeler dogrultusunda mali optimizasyon ile birlikte koordine
edecek bicimde tasarlar.

Students who completes this course successfully

CLO

1 | Attribute the application areas of hydrographic studies in Turkey and in
the world via hydrographic mapping studies in Turkey.

2 | Apply the accuracy standards of hydrographic studies.

3 | Apply the positioning methods onshore and in water environment in the
frame of hydrographic measurements.

4 | Apply the classical and modern depth measurement methods to be used
in hydrographic measurements.

5 | Determine the sonic velocity and applies it to the measurements.

6 | Applies error theory on the depth measurement via especially acustic
method detailed.

7 | State the factors to change water level and how to measure them.

8 | Apply the measurements with computer based measurement methods.

9 | Explain the modern systems like ENC and ECDIS.

10 | Apply the cartographic processes (projection, drawing, illustration, etc.)
to convert acquired data to a standart charts.

11 | Design a hydrographic study from the beginning with financial

optimization towards expected accuracy and present developments.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris ve Tanisma (Dersin kisa tanitimi, Ders Programi, Basari Olgiitleri, Kaynaklar) 1
Kisa Tarihge, Tirkiye’de Hidrografik Harita Calismalari, Hidrografik Olgmelere ait Bazi 1,2
2 Tanimlar, Hidrografik Calismalara Etki Eden Parametreler, Hidrografik Calismalarin
Uygulama Alanlari, Hidrografik Calismalarin Dogruluk Standartlari
3 Konum Ol¢meleri (Optik ydntemler, Elektrometrik yéntemler, Akustik yéntemler, 3
inersiyal konum belirleme ydntemi)
4 Konum Ol¢meleri (Yapay Uydulardan Yararlanarak Konum Belirleme) 3
5 Kiyi Seridinin Olclilmesi 3
6 Derinlik Olgmeleri (Dogrudan Sonug Veren Yéntemler, Dolayli Sonug Veren Yéntemler) 4
7 Derinlik Kayit Grafiklerinin Yorumlanmasi 5,6
8 Ses Hizinin Belirlenmesi 4
9 Akustik Derinlik Olgme Yéntemi ve Hata Kaynaklari 4
10 Diger Derinlik Olcme Yéntemleri (Multibeam, Airborne LIDAR, Yandan Taramali Sonar, 7
Towed Video, ROV)
11 Diger Derinlik Olcme Yéntemleri (Multibeam, Airborne LIDAR, Yandan Taramali Sonar- 8,9
devam)
12 Tirkiye’deki Deniz Seviyesi Belirleme Caligmalari 10
13 Diisey Datum, Ortalama Su Seviyesinin Belirlenmesi 11
14 Otomatik Veri Toplama Sistemleri 11
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction and Aquintance (Introduction of the course, Course Plan, Success 1
Criteria, Sources)
Short History, Hydrographic Mapping Studies in Turkey, Some Definitions on 1,2
2 Hydrographic Measurements, Parameters Affecting Hydrographic Studies,
Application Fields of Hydrographic Studies, Accuracy Standards of Hydrographic
Studies.
Position Determination Methods (Optical Methods, Electrometcric Methods, Acustic 3
3 .
Methods, Inertial Methods)
4 Position Determination Methods (Satellte-based Positioning) 3
5 Coastline Measurements 3
6 Depth Measurements: Direct Resulting Methods, Indirect Resulting Methods, 4
Interpretation of Record Graphics
7 Effect and Determination of Sound Velocity 5,6
8 Acustic Depth Measurement Method and Error Sources 4
9 Other Depth Measurement Methods (Multibeam, Airborne LIDAR, Side Scan Sonar, 4
Towed Video, ROV)
10 Other Depth Measurement Methods (Multibeam, Airborne LIDAR, Side Scan Sonar, 7
Towed Video, ROV) cont.
11 Sea Level Determination Studies in Turkey 8,9
12 Vertical Datum, Mean Sea Level Determination 10
13 Automatic Data Collection Systems 11
14 ENC and ECDIS 11







Dersin Geomatik Miihendisligi Ogrenci Ciktilaniyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci giktilari) Seviyesi

123

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

X

Kuresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahi gbz 6nline alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Geomatics Engineering Student Outcomes

Level of
Program Student Outcomes Contribution

1 2 3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic X
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Alkan, R.M. Hidrografik Olgmeler, Ders Notlari, Istanbul, 2008.

Diger Kaynaklar
(Other References)

de Jong, C. D., Lachapelle, G., Skone, S. and Elema, | .A., Hydrography, 2006,
Urick, R.J. Principles of Underwater Sound, 1996.

International Hydrographic Organization-IHO, 2005, Manual On Hydrography, 1st
Edition, Publication M-13, Published by The International Hydrographic Bureau,
Monaco.

Lurton, X., An Introduction to Underwater Acoustics: Principles and Applications
(Springer Praxis Books / Geophysical Sciences), 2010.

Calder, N. How to Read a Nautical Chart, 2nd Edition (Includes ALL of Chart #1): A
Complete Guide to Using and Understanding Electronic and Paper Charts Paperbac,
2012.

Mulloth, A., Safe Navigation with Electronic Chart Display and Information Systems
(ECDIS), 2011.

The US Army Corps Of Engineers (USACE), 2002, Hydrographic Surveying,
Engineering And Design, Engineer Manual, Publication Number: EM 1110-2-1003,
Washington DC.

Ingham, A.E., Hydrography for the Surveyor and Engineer, London, 1992, UK.
International Hydrographic Organization’s Standards for Hydrographic Surveys,
Fourth Edition, April 1998, NOAA, USA.

Kavanagh, B., Surveying: Principles and Applications, 2008.

Hofmann-Wellenhof, B. and Lichtenegger, H., GNSS-Global Navigation Satellite
Systems: GPS, GLONASS, Galileo, and more, 2007.

Alkan, R.M., Presizyonlu Hidrografik Olgmelerde Bat-Cik Etkisinin GPS Yéntemi ile
Belirlenmesi, iITU Fen Bilimleri Enstitiisi, 1998.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere arastirma yapmalarini saglamak ve konuyu iyice pekistirmelerini
saglamak icin 1 adet 6dev verilecektir.

A homework will be given to let students do research and reinforce their
knowledge.

Laboratuar Uygulamalari
(Laboratory Work)

Laboratuvarda bulunan bazi deniz 6lgme cihazlari ve donanimlari, 6grencilere
konunun aktarildig1 hafta gosterilecektir.

Some measurement instruments and software in the laboratory will be shown to
the students on the week of the topic.

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

imkanlar 8lciistinde SHODB ile &zel sektdrce gerceklestirilen projelere teknik gezi
diizenlenecektir.

A field trip to the projects with SHODB and private sector will be organized within
the possibilities.

Basari Degerlendirme Sistemi - (Assessment Criteria)

ODEV + YiLi¢i viLici YILiCi YiLici S YILICI
DEVAM | YILSONU SINAVINA KISA BASARI | o0 BASARI BASARI e MINIMUM
MiIN GIRME SARTI SINAV NOTUNA ST NOTUNA NOTUNUN s BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
70 - 1 KS 30 1 70 50 50 30




