DERS YUKU HESAPLAMA FORMU
Physics and Chemistry of the Climate System

Dersin Kodu YSB 571E Iklim Sisteminin Dersin Dili Ingilizce Dersin . Dersin ECTS
Fizigi ve Kimyasi Kredisi Kredisi

Hafta 11 15

Kazanilan Beceri
(Ciktilar)
Haftahk Ders
(Saat)
Laboratuar
(Saat)

Uygulama

(Saat)

Dersle ilgili Sinif
dis1 Etkinlikler
(Saat)

Simavlar ve
Smmava Hazirhk
(Saat)

Toplam 3 12 12 12 14 12 12 14 12 12 14 12 12
Saat
Ders Kisa sinavlar (10 adet) %30, Odevler (5 adet) %30, Donem ddevi/projesi (1 adet) %20, Final Sinavi (1 adet) %20
Degerlendirme
Sistemi

Ders Ciktilar: Tarih

Bu dersi alan lisanstistii 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar:
1. iklim sisteminin bilesenlerini ve bunlarin arasindaki etkilesimleri/alisverisleri anlar; Formu Hasan Niizhet Dalfes
2. Atmosferin ve okyanusun kimyasal bilesimini ve evrimini bilir; Hazirlayan
3. Iklim siireglerindeki fiziksel biiyiikliiklerin mertebelerini ve siireclerin mekansal/zamansal yapisini bilir;
4. Basit iklim modellerin kurgulayip bunlarla sayisal deneyler yapabilir.

Formu
Onaylayan
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Dersin Ad1

Course Name

Iklim Sisteminin Fizigi ve Kimyasi

Physics and Chemistry of the Climate System

Ders Tiirii
Kodu Yariyih Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
YSB 571E Giiz 3 7.5 Yiiksek lisans
(Fall (MSc)

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

Dersin icerigi
(Course Description)

30-60 kelime arasi

Gezegenin tarihi, atmosfer, okyanus ve iklimin tarihi; paleocografya ve iklim; canlilarin evrimi
ve iklim; iklim sisteminin bilesenleri; Giines 1smnimi1 ve atmosferle etkilesimleri; atmosferindeki
gaz ve aerosollerin roller; ylizey siiregleri; troposfer ve stratosferdeki 6nemli kimyasal
tepkimeler; atmosferin ve okyanusun dinamigi; iklim sistemindeki salinimlar.

History of the planet, history of the atmosphere, the ocean and the climate; paleogeography and
climate; coevolution of life and climate; components of the climate system; solar radiation and
its interactions with the atmosphere; role of atmospheric gases and aerosols; land surface
processes; principal chemical reactions in the troposphere and the stratosphere; dynamics of the
atmosphere and ocean; oscillations of the climate system.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Iklim sistemimin altsistemlerini ve bu altsistemleri temel siirecleri tanitmak;

2. Iklim sistemindeki enerji ve momentum akislarini égretmek;

3. Atmosferdeki kimyasal siiregleri tanitmak;

4. Atmosferin bilesimi ile fiziksel siiregler arasindaki iliskileri tanitmak.

1. Introduction to the subsystems of the climate system and related processes;

2. Understanding of energy and material flows to and from and within the climate system;
3. Introduction to major chemical processes in the atmosphere;

4. Understanding of the connections between the chemical composition of the atmosphere

and physical processes.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi alan lisansiistii 6grencileri agsagidaki konularda bilgi, beceri ve yetkinlik kazanirlar
1. Iklim sisteminin bilesenlerini ve bunlarin arasindaki etkilesimleri/alisverisleri anlar;
2. Atmosferin ve okyanusun kimyasal bilesimini ve evrimini bilir;
3. Iklim siireglerindeki fiziksel biiyiikliiklerin mertebelerini ve siireclerin
mekansal/zamansal yapisini bilir;
4. Basit iklim modellerin kurgulayip bunlarla sayisal deneyler yapabilir.

Graduate students who take this course gain knowledge, skills and proficiency in the following
subjects
1. Knows about the components of the climate system and interaction/exchange processes
between them;
2. Knows about the chemical composition of the atmosphere and the ocean and their
evolution;
3. Has an understanding of the order of magnitude of physical parameters and structure of
the spatial/temporal processes;
4. Can set up simple climate models and conduct numerical experiments with these
models.




Kaynaklar

(References)

Maddeler halinde en ¢ok 5 adet

[

Global Physical Climate, D. L. Hartman, 1994, Academic Press.

2. Physics of Climate, J. P. Peixoto and A. H. Oort, Amer Inst Phys, 1992.

3. Biogeochemistry - An Analysis of Global Change, W. T. Schlesinger, 3 ed.,
Academic Press, 2013.

Odevler ve Projeler

(Homework & Projects)

Islenen konulari anlamaya yénelik 5 6dev ve gézlem altyapilari ile ilgili bir proje.

5 homework sets dealing with quantitative aspects and one term paper dealing with
observational infrastructures.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ogrenciler R ve Python tabanli betiklerle basit veri analizleri, modelleme ve gorsellestirmeler
yapacaklardir.

Students will be using R and Python based scripts to conduct simple data analysis, modeling
and visualization tasks.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l ici Smavlar
(Midterm Exams)

Kisa Smavlar 10 %30
(Quizzes)

Odevler 5 %30
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 %20
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 1 %20
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.



DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Derse genel bakis. Guniimiiz iklim sisteminin betimlemesi, paleokayitlar, gozlemlerdeki egilimler 1
2 Paloekayitlar. Yer’in, okyanusun, atmosferin ve hayatin evrimi. Jeolojik ¢aglar boyunca iklim tarihi. Karbon 2
ve karbonat-silikat dongiileri. Sera gazlar1. Tektonik. Y ériingesel degisimler. Oksijen ve karbon izotoplari.
Sediman ve buz karotlari. Ani iklim degigimi.
3 Atmosferde kimyasal dongiiler. Zamanda bilesimin evrimi. Metan. Geribeslemeler 2
4 Okyanusun kimyasal islevi. Karbon dongiisii, Revelle faktorii, vs. Biyolojik pompa. Gaz aligveris siiregleri. 3
Coziiniirlik pompasi
5 Tektonik katkilar. Katasal hareketlerin saptanmasi. Levha tektonigi mekaniszmalari ve sonuglari. Deniz 3
seviyesi egrilerinin yorumu
6 Doga bilimlerinde yorumlama. Zaman dizileri ve istatistiksel ¢ikarimlar 3
7 Ismnim dengesi modelleri. Isinim/konveksiyon dengesi. Enlemsel simetrili dolagimlar. Entropi biitgesi 3
8 Okyanus dolagimi. Konvektif siirecler. Karisim. Eddyler. Riizgar-sonucu ve ¢ekim sonucu dolagimlar. 3
Okyanusun 1s1 biitgesi
9 Iklim geribeslemeleri ve iklim modelleri. Yemel atmosfer modelleri. Okyanus siirecleri. Upwelling. Yayilim 3
modelleri. Kuple kutu modelleri. Genel Dolagim Modelleri
10 Su dongiisii 3
11 Yeryiizii stiregleri 4
12 Insan etkilerinin tarihgesi 4
13 Kent iklimleri 1 4
14 Kent iklimleri 2 4
COURSE PLAN
Course
Weeks Topics QOutcomes
1 Overview of the entire course, including descriptive aspects of present climate system to the paleorecord 1
to problem of seeing trends in observations to modeling issues.
2 Paleorecord. Evolution of the earth, ocean, atmosphere, and life. Climate history through geologic time. 2
Carbon and carbonate-silicate cycles. Greenhouse gases. Tectonics. Orbital forcing. Oxygen and carbon
isotopes. Sediment and ice cores. Abrupt climate change.
3 Atmospheric chemical cycles. Composition and evolution through time. Methane. Feedbacks. 2
4 Ocean chemical role. Carbon cycle, Revelle factor, etc. biological pump. Gas exchange process. 3
Solubility pump.
5 Tectonic contributions. Determination of continental movement. Plate tectonic mechanisms and 3
inferences. Interpretation of sealevel curves.
6 Interpretation. Time series and statistical inference. 3
7 Radiative equilibrium models. Radiative/convective equilibrium. Zonally symmetric circulations. 3
Entropy budget.
8 Ocean circulation issues. Convective processes. Mixing. Eddy problem. Wind-driven and buoyancy 3
driven circulations. Ocean heat budget.
9 Climate feedbacks and climate models. Basic atmospheric models. Ocean processes. Upwelling 3
diffusion models. Coupled box models. GCMs.
10 The Water cycle. 3
11 Land surface processes 4
12 History of human impacts 4
13 Urban climates 1 4
14 Urban climates 2 4




Dersin “Yer Sistem Bilimi Programmyla fliskisi

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

Katki
Seviyesi

1

2

3

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

i.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme, farkli
disiplin alanlarindan gelen bilgilerle biitiinlestirip yorumlayarak yeni bilgiler olusturabilme ve
karsilagilan sorunlar aragtirma yontemlerini kullanarak ¢oziimleyebilme (beceri).

ii.

Alan ile ilgili uzmanlik gerektiren bir ¢aligmayi, bilgi ve becerilerini elestirel bir yaklasimla
degerlendirip, 6grenmesini yonlendirerek, bagimsiz olarak yiiriitiip, karsilagilan ve
ongoriilemeyen karmasik sorunlarin ¢dziimii igin yeni stratejik yaklagimlar gelistirerek
sorumluluk alip, liderlik yaparak ¢oziim tliretebilme (Bagimsiz Calisabilme, Sorumluluk
Alabilme ve Ogrenme Yetkinligi).

iv.

Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel-nitel veriler ile destekleyerek,
gerekli diizeyde bilgisayar yazilimi 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 (letisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak s6zlii ve yazili
iletisim kurabilme, kendi ¢aligmalarini, alanindaki uluslararasi platformlarda, yazili, sozlii
ve/veya gorsel olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

vi.

Alan ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi asamalarinda
toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme, bu degerleri
Ogretebilme, ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen
sonuglart, kalite siiregleri cer¢evesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢6zme
ve/veya uygulama becerilerini, disiplinlerarasi calismalarda kullanabilme (Alana Ozgii
Yetkinlik).

1: Az, 2. Kismi, 3. Tam



Relationship between the Course and “Earth System Science Program”

20

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).

ii.

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).

ii.

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).

iv.

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).

1: Little, 2. Partial, 3. Full

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

Hasan Niizhet Dalfes




