DERS YUKU HESAPLAMA FORMU
Physical Hydrolog

Dersin Kodu YSB 526E | Dersin Fiziksel Hidroloji Dersin Dili Ingilizce Dersin 3.0 Dersin ECTS 7.5
Adi Kredisi Kredisi
Hafta 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 TOPLAM
Saat
Kazanilan Beceri 1 2 2 3 3 4 5 5 6 6 7 8 8 8
(Ciktilar)
Haftahk Ders 3 3 3 3 3 3 3 3 3 3 3 3 3 3 42
(Saat)
Laboratuar
(Saat)
Uygulama
(Saat)
Dersle ilgili Stmf - 5 5 5 5 5 5 5 5 5 5 5 5 5 65
dis1 Etkinlikler
(Saat)
Smavlar ve - 4 4 4 6 4 4 6 4 4 6 4 4 6 10 10 80
Sinava Hazirhk
(Saat)
Toplam 3 12 12 12 14 12 12 14 12 12 14 12 12 14 10 10 187
Saat
Ders Y1l ici sinav (1 adet) %15, Kisa smavlar (2 adet) %5, Odevler (5 adet) %20, Dénem projesi (1 adet) %20, Final savi (1 adet) %40
Degerlendirme
Sistemi
Ders Ciktilar Tarih
Bu dersi basariyla tamamlayan yiksek lisans/doktora 6grencileri asagidaki bilgi, beceri ve yetkinligini kazanir; -
Formu Omer Liitfi Sen

Suyun fiziksel 6zelliklerini 6grenir Hazirlayan

Temel hidrolojik kavramlari 6grenir Formu

Suyun kiiresel ¢evrimini ve genel sirklilasyonun bu ¢evrimdeki roliini 6grenir Onaylayan

Yagis gesitlerini ve bunlarin olusum mekanizmalarini 6grenir
Siddet-stre-frekans egrileri hazirlayabilir

Suyun topraga sizmasini ve bunun modellemesini 6grenir

Su ylizeylerinden buharlagsmayi ve bitkilerden olan terlemeyi hesaplayabilir
Klgik havzalar igin yagis-akis modellemesi gergeklestirebilir
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ITU Avrasya Yer Bilimleri Enstitiisii Ders Teklif Formu

Dersin Ad1 Fiziksel Hidroloji

ingilizce Ad1 Physical Hydrology

Dili Ingilizce

Tiirii Zorunlu

Kodu ESS 5XXE

Kredisi 3

Yariyih Bahar (Spring)

On Kosulu

Anabilim Dah / Iklim ve Deniz Bilimleri / Yer Sistem Bilimi

Programi

Amaci e Atmosfer ve kara yiizeyinde suyun varlifi, dagilimi ve
hareketini yoneten fiziksel prensiplerin ve kavramlarin nitelik
ve nicelik olarak anlasilmasini saglamak

e  Bir havzada suyun varliginin degisen iklim tarafindan nasil
etkilenecegi konusunun nitelik ve nicelik olarak anlagilmasini
saglamak
Icerik

Bu ders, atmosferik siirecler ile yeryiizeyiyle ilgili hidrolojik siireclere agirlik vererek hidroloji
bilimine ve hidrolojik dongiiye dair modern kavramsal ve metodolojik yaklagimlarin kapsamli
degerlendirmesini ele alir. Yeryiiziinde hayat1 destekleme konusunda oynadig1 merkezi rol nedeniyle
su, klimatoloji, biyoloji, meteoroloji, kimya, miithendislik ve hidrojeolojinin de dahil oldugu pek ¢ok
farkli disiplinin ilgi alanindadir. Fiziksel hidroloji bu alanlarda da yaygin olan pek ¢ok kavram ve
yaklasimi paylasmakla beraber onu diger disiplinlerden ayiran kendine has bir bakis agisin1 muhafaza
eder.

Contents

This course provides comprehensive treatment of modern conceptual and methodological approaches
to hydrological science and the hydrologic cycle, with emphasis on atmospheric and surface hydrologic
processes. Because of the pivotal role that water plays in supporting life on earth, it is of interest to a
diverse number of disciplines including climatology, biology, meteorology, chemistry, engineering and
hydrogeology. Physical hydrology shares several concepts and approaches in common with these fields
but maintains a clearly distinctive focus that sets it apart from the other disciplines.

Kaynaklar

Physical Hydrology, 2nd edition, S.L. Dingman, 2002, Prentice-Hall

Handbook of Hydrology, D. Maidment (ed.), 1993, McGraw-Hill

Applied Hydrology, V.T. Chow, D.R. Maidment, and L.W. Mays, 1988, McGraw-Hill
Hidroloji, M. Bayazit, 1999, ITU Ingaat Fakiiltesi Matbaas1




iTO
LiSANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Fiziksel Hidroloji

Physical Hydrology

Ders Tiirii
Kodu Yariyih Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
ESS 5XXE Bahar 3 75 Yiiksek Lisans
(Spring) (MSc)

Boliim / Program Avrasya Yer Bilimleri Enstitiisii / Yer Sistem Bilimi
(Department/Program) (Eurasia Institute of Earth Sciences / Earth System Science)
Dersin Tiiri Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arast

Bu ders, atmosferik siiregler ile yeryiizeyiyle ilgili hidrolojik siireglere agirlik vererek hidroloji bilimine ve
hidrolojik déngiiye dair modern kavramsal ve metodolojik yaklagimlarin kapsamli degerlendirmesini ele
alir. Yeryliziinde hayat1 destekleme konusunda oynadig1 merkezi rol nedeniyle su, klimatoloji, biyoloji,
meteoroloji, kimya, miihendislik ve hidrojeolojinin de dahil oldugu pek ¢ok farkli disiplinin ilgi alanindadir.
Fiziksel hidroloji bu alanlarda da yaygin olan pek ¢ok kavram ve yaklagimi paylagsmakla beraber onu diger
disiplinlerden ayiran kendine has bir bakis a¢isin1 muhafaza eder.

This course provides comprehensive treatment of modern conceptual and methodological approaches to
hydrological science and the hydrologic cycle, with emphasis on atmospheric and surface hydrologic
processes. Because of the pivotal role that water plays in supporting life on earth, it is of interest to a
diverse number of disciplines including climatology, biology, meteorology, chemistry, engineering and
hydrogeology. Physical hydrology shares several concepts and approaches in common with these fields but
maintains a clearly distinctive focus that sets it apart from the other disciplines.

Dersin Amaci
(Course Obijectives)

Maddeler halinde 2-5 adet

1. Atmosfer ve kara yiizeyinde suyun varligi, dagilim: ve hareketini yoneten fiziksel prensiplerin ve
kavramlarin nitelik ve nicelik olarak anlasilmasini saglamak

2. Bir havzada suyun varliginin degisen iklim tarafindan nasil etkilenecegi konusunun nitelik ve nicelik
olarak anlagilmasini saglamak

1. To gain a qualitative and quantitative understanding of concepts and physical principles governing the
occurrence, distribution, and movement of water in the Earth's atmosphere and the land surface layer

2. To gain a qualitative and quantitative understanding of how the occurrence of water in a watershed
could be affected by a changing climate

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi alan yiiksek lisans 6grencileri agagidaki konularda bilgi, beceri ve yetkinlik kazanirlar
Suyun fiziksel 6zelliklerini 6grenir

Temel hidrolojik kavramlari 6grenir

Suyun kiiresel ¢evrimini ve genel sirkiilasyonun bu ¢evrimdeki roliinii 6grenir

Yagis cesitlerini ve bunlarin olusum mekanizmalarini 6grenir

Siddet-siire-frekans egrileri hazirlayabilir

Suyun topraga sizmasini ve bunun modellemesini dgrenir

Su yiizeylerinden buharlasmayi ve bitkilerden olan terlemeyi hesaplayabilir

Kiiciik havzalar i¢in yagis-akis modellemesi gerceklestirebilir

O N TR WNE

M Sc. students who take this course gain knowledge, skills and proficiency in the following subjects
Learn the physical properties of water

Learn the basics concepts of hydrology

Learn the global water cycle and the role of the general circulation in this cycle

Learn the precipitation types and formation mechanisms of them

Prepare the intensity-duration-frequency curves

Learn the infiltration process and its modeling

Calculate the evaporation from water surfaces and transpiration from plants

Perform the rainfall-runoff modeling for small watersheds
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(Other References)

Maddeler halinde en cok 5 adet

Ders Kitabi Physical Hydrology, 2nd edition, S.L. Dingman, 2002, Prentice-Hall
(Textbook)
Diger Kaynaklar 1. Handbook of Hydrology, D. Maidment (ed.), 1993, McGraw-Hill

2. Applied Hydrology, V.T. Chow, D.R. Maidment, and L.W. Mays, 1988,
McGraw-Hill
3. Hidroloji, M. Bayazit, 1999, ITU Insaat Fakiiltesi Matbaas1

Odevler ve Projeler

(Homework & Projects)

Islenen konular1 anlamaya yonelik 5 6dev (2-3 haftada bir dagitilacak) ve yagis-akis
modellemesi tizerine bir proje (Donem basinda dagitilacak)

5 homework for better understanding of the topics covered in the classes (will be
distirbuted on 2-3 weekly basis) and a project on the rainfall-runoff modeling (will be
distributed at the beginnin of the semester)

Laboratuar
Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Proje, bilgisayar kullanimi gerektirir. Projede kullanilacak yazilim, web sitesinden
indirilip ¢alistirilacaktir. MS Excel, Word ve PowerPoint veya benzer yazilimlar
analiz, rapor yazimi ve sunum igin gerekli olacaktir.

The project requires the use of a computer. The software that will be used in the
project will be downloaded from its web site and run. MS Excel, Word and
PowerPoint or similar software will be necessary for the analysis of the outputs,
preparation of the report and presentation respectively.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi,
(Activities) (Quantity) %
(Effects on Grading, %)
Yil ici Snavlar 1 %15
(Midterm Exams) (15%)
Kisa Sinavlar 2 %5
(Quizzes) (5%)
Odevler 5 %20
(Homework) (20%)
Projeler
(Projects)
Dénem Odevi/Projesi 1 %20
(Term Paper/Project) (209%)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 %40
(Final Exam) (40%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI
Dersin
Hafta Konular Ciktilan

1 Fiziksel hidrolojiye giris, suyun fiziksel 6zellikleri 1

2 Temel hidrolojik kavramlar: Temel kanunlar, korunum denklemleri, su havzasi, su dengesi 2

3 Temel hidrolojik kavramlar: Hata belirleme, depo etkisi, kalis siiresi, hidrolojik modelleme 2

4 Iklim ve hidrolojik déngii: Kiiresel bakis 3

5 Iklim ve su déngiisii: ENSO, NAO, iklim degisikligi ve Tiirkiye 3

6 Yagis meteorolojisi: Yagis mekanizmalari, yagisin 6l¢iimii ve alansal ortalamasi 4

7 Hidrolojide faydali istatistiksel kavramlar 5

8 Yags veri analizi, siddet-siire-frekans egrileri, muhtemel en yiiksek yagis 5

9 Topraktaki su: Temel kavramlar 6
10 Topraktaki su: Sizmanin modellenmesi 6
11 Buharlagma: Fizigi ve modeller 7
12 Terleme: Fizigi ve modeller 7
13 Akarsu tepkisi: Temel yonleri 8
14 Yagig-akis modellemesi 8

COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to physical hydrology, physical properties of water 1

2 Basic hydrologic concepts: Basic laws, conservation equations, watershed, water balance 2

3 Basic hydrologic concepts: Error assessment, storage effect, residence time, hydrologic 2

modeling

4 Climate and the hydrologic cycle: A global overview 3

5 Climate and the hydrologic cycle: ENSO, NAO, climate change and Turkey 3

6 Meteorology of precipitation: Precipitation mechanisms, measurement and area averaging 4

7 Statistical concepts useful in hydrology 5

8 Precipitation data analysis, intensity-duration-frequency curves, probable maximum 5

precipitation

9 Water in soils: Basic concepts 6

10 Water in soils: Modeling infiltration 6
11 Evaporation: Physics and models 7

12 Transpiration: Physics and models 7

13 Stream response: Basic aspects 8

14 Rainfall-runoff modeling 8




Dersin “Yer Sistem Bilimi Programi”yla Iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, alaninin iliskili oldugu disiplinler arasi etkilesimi
kavrayabilme, ilgili program alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve
derinlestirebilme (bilgi).

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme, farkli
disiplin alanlarindan gelen bilgilerle biitlinlestirip yorumlayarak yeni bilgiler olusturabilme ve
kargilagilan sorunlari aragtirma yontemlerini kullanarak ¢6ziimleyebilme (beceri).

Alan ile ilgili uzmanlik gerektiren bir ¢aligmayi, bilgi ve becerilerini elestirel bir yaklagimla
degerlendirip, 6grenmesini yonlendirerek, bagimsiz olarak yiiriitiip, karsilasilan ve
ongoriilemeyen karmasik sorunlarin ¢6ziimii i¢in yeni stratejik yaklasimlar gelistirerek
sorumluluk alip, liderlik yaparak ¢oziim iiretebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme
ve Ogrenme Yetkinligi).

Alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel-nitel veriler ile destekleyerek, gerekli
diizeyde bilgisayar yazilimu ile birlikte bilisim ve iletisim teknolojilerini kullanarak, sosyal
iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile de inceleyerek gelistirip
ve gerektiginde degistirerek alanindaki ve alan disindaki gruplara, yazili, sozlii ve gorsel olarak
sistemli bicimde aktarabilme (Tletisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak sozlii ve yazili iletisim
kurabilme, kendi ¢alismalarini, alamindaki uluslararasi platformlarda, yazil, sozlii ve/veya gorsel
olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

Vi.

Alan ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agamalarinda
toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme, bu degerleri 6gretebilme,
ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen sonuglari,
kalite siirecleri ¢cergevesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢dzme ve/veya
uygulama becerilerini, disiplinlerarasi calismalarda kullanabilme (4lana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Earth System Science Program”

Program Outcomes

Level of

Contribution

1

2

3

Grasping interdisciplinary interaction related to one’s area and developing and intensifying the
current and high knowledge in that area based upon the competency in graduate level
(knowledge).

By means of ability to use theoretical and practical information related to one’s area, to
combine and interpret them with information from different disciplines producing new
information and solving the faced problems by related searching methods (skill).

By means of the ability to critically analyze knowledge, skills and also a study related to one’s
area that requires expertise on that area, directing and continuing independently, developing
new strategies for the problems that are not foreseen and taking the responsibilities together
with fulfilling the leader role, the ability to produce solutions for those problems (competence
to work independently, competence to take responsibility, competence to learning).

By means of the ability to promote current development and studies by supporting with
qualitative and quantitative data and to use computer software together with information and
communication technologies with a required level, critical analyzing, developing and altering,
if required, social relationships and the norms directing these relationships, establishing
written, oral and visual communication with groups within one’s or different fields
(communication and social competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written, oral and visual communication with that language for presenting one’s
studies in the international environment (communication and social competency).

Vi.

By means of the ability to inspect the steps like gathering, interpreting, implementing and
announcing related data with the one’s area by overseeing scientific, cultural and ethical norms,
teaching these norms, developing strategy, policy and action plans in related subjects and
evaluating the obtained results by making the use of quality processes, using the gathered
information and solving problems and/or implementation skills in the interdisciplinary
strategies (area specific competency).

: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Omer Liitfi Sen




