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DERS YhKh HESAPLAMA FORMU  
Ph\sics and Chemistr\ of the Climate S\stem 

Dersin Kodu YSB 571E Dersin 
AdÕ 

øklim Sisteminin 
Fi]i÷i Ye Kim\asÕ 

Dersin Dili øngili]ce Dersin 
Kredisi 

3.0 Dersin ECTS 
Kredisi 

7.5 
 

 
Hafta 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 TOPLA

M Saat 
Ka]anÕlan Beceri 
(dÕktÕlar) 

1 2 2 3 3 3 3 3 3 3 4 4 8 4     

HaftalÕk Ders 
(Saat) 

3 3 3 3 3 3 3 3 3 3 3 3 3 3    42 

Laboratuar 
(Saat) 

                  

U\gulama  
(Saat) 

                  

Dersle ilgili SÕnÕf 
dÕúÕ Etkinlikler 
(Saat) 

- 5 5 5 5 5 5 5 5 5 5 5 5 5    65 

SÕnavlar ve 
SÕnava Ha]ÕrlÕk 
(Saat) 

- 4 4 4 6 4 4 6 4 4 6 4 4 6 10 10  80 

Toplam  
Saat 

3 12 12 12 14 12 12 14 12 12 14 12 12 14 10 10  187 

Ders 
De÷erlendirme 
Sistemi 

KÕsa sÕnaYlar (10 adet) %30, gdeYler (5 adet) %30, D|nem |deYi/projesi (1 adet) %20, Final SÕnaYÕ (1 adet) %20  

 
 

 
 

  Ders dÕktÕlarÕ 
Bu dersi alan lisans�st� |÷rencileri aúa÷Õdaki konularda bilgi, beceri Ye \etkinlik ka]anÕrlar: 

1. øklim sisteminin bileúenlerini Ye bunlarÕn arasÕndaki etkileúimleri/alÕúYeriúleri anlar; 
2. Atmosferin Ye ok\anusun kim\asal bileúimini Ye eYrimini bilir; 
3. øklim s�reolerindeki fi]iksel b�\�kl�klerin mertebelerini Ye s�reolerin mekansal/]amansal \apÕsÕnÕ bilir; 
4. Basit iklim modellerin kurgula\Õp bunlarla sa\Õsal dene\ler \apabilir. 

Tarih  

Formu 
Ha]Õrla\an 

Hasan N�]het Dalfes 

Formu 
Ona\la\an 
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øTh 
LISANShSTh DERS KATALOG FORMU  
(GRADUATE COURSE CATALOGUE FORM) 

Dersin AdÕ Course Name 

øklim Sisteminin Fi]i÷i Ye Kim\asÕ Ph\sics and Chemistr\ of the Climate S\stem 

 
 

Kodu 
(Code) 

 
 

YarÕ\ÕlÕ 
(Semester) 

 
 

Kredisi 
(Local Credits) 

 
 

AKTS Kredisi 
(ECTS Credits) 

 
Ders T�r� 

(Course T\pe) 

YSB 571E G�] 
(Fall) 

3 7.5 Y�ksek lisans 
(MSc) 

B|l�m / Program 
(Department/Program) 

AYras\a Yer Bilimleri Enstit�s� / Yer Sistem Bilimi  
(Eurasia Institute of Earth Sciences / Earth S\stem Science) 

Dersin T�r� 
(Course T\pe) 

Zorunlu 
(Compulsor\) 

Dersin Dili 
(Course Language) 

øngili]ce 
(English) 

 
Dersin øoeri÷i 
 
(Course Description) 
 
30-60 keliPe aUaVÕ 
 
 
 

Ge]egenin tarihi, atmosfer, ok\anus Ye iklimin tarihi; paleoco÷raf\a Ye iklim; canlÕlarÕn eYrimi 
Ye iklim; iklim sisteminin bileúenleri; G�neú ÕúÕnÕmÕ Ye atmosferle etkileúimleri; atmosferindeki 
ga] Ye aerosollerin roller; \�]e\ s�reoleri; troposfer Ye stratosferdeki |nemli kim\asal 
tepkimeler; atmosferin Ye ok\anusun dinami÷i; iklim sistemindeki salÕnÕmlar. 

Histor\ of the planet, histor\ of the atmosphere, the ocean and the climate; paleogeograph\ and 
climate; coeYolution of life and climate; components of the climate s\stem; solar radiation and 
its interactions Zith the atmosphere; role of atmospheric gases and aerosols; land surface 
processes; principal chemical reactions in the troposphere and the stratosphere; d\namics of the 
atmosphere and ocean; oscillations of the climate s\stem. 

 
Dersin AmacÕ 
 
(Course Objectives) 
 
MaddeleU haliQde 2-5 adeW 
 
 

1. øklim sistemimin altsistemlerini Ye bu altsistemleri temel s�reoleri tanÕtmak; 
2. øklim sistemindeki enerji Ye momentum akÕúlarÕnÕ |÷retmek; 
3. Atmosferdeki kim\asal s�reoleri tanÕtmak; 
4. Atmosferin bileúimi ile fi]iksel s�reoler arasÕndaki iliúkileri tanÕtmak. 
 
1. Introduction to the subs\stems of the climate s\stem and related processes; 
2. Understanding of energ\ and material floZs to and from and Zithin the climate s\stem; 
3. Introduction to major chemical processes in the atmosphere; 
4. Understanding of the connections betZeen the chemical composition of the atmosphere 

and ph\sical processes. 
 
Dersin g÷renme  
dÕktÕlarÕ  
 
(Course Learning 
Outcomes) 
 
MaddeleU haliQde 4-9 adeW 
 
 
 
 

Bu dersi alan lisans�st� |÷rencileri aúa÷Õdaki konularda bilgi, beceri Ye \etkinlik ka]anÕrlar 
1. øklim sisteminin bileúenlerini Ye bunlarÕn arasÕndaki etkileúimleri/alÕúYeriúleri anlar; 
2. Atmosferin Ye ok\anusun kim\asal bileúimini Ye eYrimini bilir; 
3. øklim s�reolerindeki fi]iksel b�\�kl�klerin mertebelerini Ye s�reolerin 

mekansal/]amansal \apÕsÕnÕ bilir; 
4. Basit iklim modellerin kurgula\Õp bunlarla sa\Õsal dene\ler \apabilir. 

Graduate students Zho take this course gain knoZledge, skills and proficienc\ in the folloZing 
subjects  

1. KnoZs about the components of the climate s\stem and interaction/e[change processes 
betZeen them; 

2. KnoZs about the chemical composition of the atmosphere and the ocean and their 
eYolution; 

3. Has an understanding of the order of magnitude of ph\sical parameters and structure of 
the spatial/temporal processes; 

4. Can set up simple climate models and conduct numerical e[periments Zith these 
models. 

 



17 
 
 
 
 

 
Ka\naklar 
(References) 
 
MaddeleU haliQde eQ oRk 5 adeW 

1. GlRbal Ph\Vical CliPaWe, D. L. Hartman, 1994, Academic Press. 
2. Ph\VicV Rf CliPaWe, J. P. Pei[oto and A. H. Oort, Amer Inst Ph\s, 1992. 
3. BiRgeRchePiVWU\ - AQ AQal\ViV Rf GlRbal ChaQge, W. T. Schlesinger, 3rd ed., 

Academic Press, 2013. 
 

gdevler ve Projeler 
 
(Homework & Projects) 

øúlenen konularÕ anlama\a \|nelik 5 |deY Ye g|]lem alt\apÕlarÕ ile ilgili bir proje. 

5 homeZork sets dealing Zith quantitatiYe aspects and one term paper dealing Zith 
obserYational infrastructures. 

Laboratuar U\gulamalarÕ 
 
(Laborator\ Work) 

 
 
 
 

Bilgisa\ar KullanÕmÕ 
 
(Computer Use) 

g÷renciler R Ye P\thon tabanlÕ betiklerle basit Yeri anali]leri, modelleme Ye g|rselleútirmeler 
\apacaklardÕr. 
 
Students Zill be using R and P\thon based scripts to conduct simple data anal\sis, modeling 
and Yisuali]ation tasks. 
 

Di÷er U\gulamalar 
 
(Other Activities) 

 
 
 
 

BaúarÕ De÷erlendirme 
Sistemi  
 
(Assessment Criteria) 
 

Faali\etler 
(Activities) 

Adedi* 
(Quantit\) 

De÷erlendirmedeki KatkÕsÕ, % 
(Effects on Grading, %) 

YÕl øoi SÕnavlarÕ 
(Midterm E[ams) 

  

KÕsa SÕnavlar 
(Qui]]es) 

10 %30 
 

gdevler 
(Homework) 

5  %30 
 

Projeler 
(Projects) 

  

D|nem gdevi/Projesi 
(Term Paper/Project) 

1 %20 
 

Laboratuar U\gulamasÕ 
(Laborator\ Work) 

  

Di÷er U\gulamalar 
(Other Activities) 

  

Final SÕnavÕ 
(Final E[am) 

1 %20 
 

*YukarÕda Belirtilen Sa\Õlar Minimum Olup Yerine Getirilmesi Zorunludur. 
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DERS PLANI 
 

 
Hafta 

 
Konular 

Dersin  
dÕktÕlarÕ 

1 Derse genel bakÕú. Gun�m�] iklim sisteminin betimlemesi, paleoka\Õtlar, g|]lemlerdeki e÷ilimler 1 
2 Paloeka\Õtlar. Yer¶in, ok\anusun, atmosferin Ye ha\atÕn eYrimi. Jeolojik oa÷lar bo\unca iklim tarihi. Karbon 

Ye karbonat-silikat d|ng�leri. Sera ga]larÕ. Tektonik. Y|r�ngesel de÷iúimler. Oksijen Ye karbon i]otoplarÕ. 
Sediman Ye bu] karotlarÕ. Ani iklim de÷iúimi. 

2 

3 Atmosferde kim\asal d|ng�ler. Zamanda bileúimin eYrimi. Metan. Geribeslemeler 2 
4 Ok\anusun kim\asal iúleYi. Karbon d|ng�s�, ReYelle fakt|r�, Ys. Bi\olojik pompa. Ga] alÕúYeriú s�reoleri. 

d|]�n�rl�k pompasÕ 
3 

5 Tektonik katkÕlar. Katasal hareketlerin saptanmasÕ. LeYha tektoni÷i mekanis]malarÕ Ye sonuolarÕ. Deni] 
seYi\esi e÷rilerinin \orumu 

3 

6 Do÷a bilimlerinde \orumlama. Zaman di]ileri Ye istatistiksel oÕkarÕmlar 3 
7 IúÕnÕm dengesi modelleri. IúÕnÕm/konYeksi\on dengesi. Enlemsel simetrili dolaúÕmlar. Entropi b�toesi 3 
8 Ok\anus dolaúÕmÕ. KonYektif s�reoler. KarÕúÕm. Edd\ler. R�]gar-sonucu Ye oekim sonucu dolaúÕmlar. 

Ok\anusun ÕsÕ b�toesi 
3 

9 øklim geribeslemeleri Ye iklim modelleri. Yemel atmosfer modelleri. Ok\anus s�reoleri. UpZelling. Ya\ÕlÕm 
modelleri. Kuple kutu modelleri. Genel DolaúÕm Modelleri 

3 

10 Su d|ng�s� 3 
11 Yer\�]� s�reoleri 4 
12 ønsan etkilerinin tarihoesi 4 
13 Kent iklimleri 1 4 
14 Kent iklimleri 2 4 

 
COURSE PLAN 

 
 

Weeks 
 

Topics 
Course 

Outcomes 
1 OYerYieZ of the entire course, including descriptiYe aspects of present climate s\stem to the paleorecord 

to problem of seeing trends in obserYations to modeling issues. 
1 

2 Paleorecord. EYolution of the earth, ocean, atmosphere, and life. Climate histor\ through geologic time. 
Carbon and carbonate-silicate c\cles. Greenhouse gases. Tectonics. Orbital forcing. O[\gen and carbon 
isotopes. Sediment and ice cores. Abrupt climate change. 

2 

3 Atmospheric chemical c\cles. Composition and eYolution through time. Methane. Feedbacks. 2 
4 Ocean chemical role. Carbon c\cle, ReYelle factor, etc. biological pump. Gas e[change process. 

Solubilit\ pump. 
3 

5 Tectonic contributions. Determination of continental moYement. Plate tectonic mechanisms and 
inferences. Interpretation of sealeYel curYes. 

3 

6 Interpretation. Time series and statistical inference. 3 
7 RadiatiYe equilibrium models. RadiatiYe/conYectiYe equilibrium. Zonall\ s\mmetric circulations. 

Entrop\ budget. 
3 

8 Ocean circulation issues. ConYectiYe processes. Mi[ing. Edd\ problem. Wind-driYen and buo\anc\ 
driYen circulations. Ocean heat budget. 

3 

9 Climate feedbacks and climate models. Basic atmospheric models. Ocean processes. UpZelling 
diffusion models. Coupled bo[ models. GCMs. 

3 

10 The Water c\cle. 3 
11 Land surface processes 4 
12 Histor\ of human impacts 4 
13 Urban climates 1 4 
14 Urban climates 2 4 
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Dersin ³Yer Sistem Bilimi ProgramÕ´\la øliúkisi 

  1: A], 2. KÕsmi, 3. Tam  

  
ProgramÕn me]una ka]andÕraca÷Õ bilgi, beceri ve \etkinlikler (programa ait oÕktÕlar) 

KatkÕ 
Sevi\esi 

1 2 3 
i. Lisans d�]e\i \eterliliklerine da\alÕ olarak, alanÕnÕn iliúkili oldu÷u disiplinler arasÕ etkileúimi 

kaYra\abilme, ilgili program alanÕnda bilgilerini u]manlÕk d�]e\inde geliútirebilme Ye 
derinleútirebilme (bilgi). 

  [ 

ii. AlanÕnda edindi÷i u]manlÕk d�]e\indeki kuramsal Ye u\gulamalÕ bilgileri kullanabilme, farklÕ 
disiplin alanlarÕndan gelen bilgilerle b�t�nleútirip \orumla\arak \eni bilgiler oluúturabilme Ye 
karúÕlaúÕlan sorunlarÕ araútÕrma \|ntemlerini kullanarak o|]�mle\ebilme (beceUi). 

 [  

iii. AlanÕ ile ilgili u]manlÕk gerektiren bir oalÕúma\Õ, bilgi Ye becerilerini eleútirel bir \aklaúÕmla 
de÷erlendirip, |÷renmesini \|nlendirerek, ba÷ÕmsÕ] olarak \�r�t�p, karúÕlaúÕlan Ye 
|ng|r�leme\en karmaúÕk sorunlarÕn o|]�m� ioin \eni stratejik \aklaúÕmlar geliútirerek 
sorumluluk alÕp, liderlik \aparak o|]�m �retebilme (Ba÷ÕPVÕ] dalÕúabilPe, SRUXPlXlXk 
AlabilPe Ye g÷UeQPe YeWkiQli÷i). 

 [  

iv. AlanÕndaki g�ncel geliúmeleri Ye kendi oalÕúmalarÕnÕ, nicel-nitel Yeriler ile destekle\erek, 
gerekli d�]e\de bilgisa\ar \a]ÕlÕmÕ ile birlikte biliúim Ye iletiúim teknolojilerini kullanarak, 
sos\al iliúkileri Ye bu iliúkileri \|nlendiren normlarÕ eleútirel bir bakÕú aoÕsÕ ile de incele\erek 
geliútirip Ye gerekti÷inde de÷iútirerek alanÕndaki Ye alan dÕúÕndaki gruplara, \a]ÕlÕ, s|]l� Ye 
g|rsel olarak sistemli bioimde aktarabilme (øleWiúiP Ye SRV\al YeWkiQlik). 

 [  

v. Bir \abancÕ dili en a] AYrupa Dil Portf|\� B2 genel d�]e\inde kullanarak s|]l� Ye \a]ÕlÕ 
iletiúim kurabilme, kendi oalÕúmalarÕnÕ, alanÕndaki uluslararasÕ platformlarda, \a]ÕlÕ, s|]l� 
Ye/Ye\a g|rsel olarak aktarabilme (øleWiúiP Ye SRV\al YeWkiQlik). 

 [  

vi. AlanÕ ile ilgili Yerilerin toplanmasÕ, \orumlanmasÕ, u\gulanmasÕ Ye du\urulmasÕ aúamalarÕnda 
toplumsal, bilimsel, k�lt�rel Ye etik de÷erleri g|]eterek denetle\ebilme, bu de÷erleri 
|÷retebilme, ilgili konularda strateji, politika Ye u\gulama planlarÕ geliútirebilme Ye elde edilen 
sonuolarÕ, kalite s�reoleri oeroeYesinde de÷erlendirebilme, |]�msedi÷i bilgi\i, problem o|]me 
Ye/Ye\a u\gulama becerilerini, disiplinlerarasÕ oalÕúmalarda kullanabilme (AlaQa g]g� 
YeWkiQlik). 
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Relationship between the Course and ³Earth S\stem Science Program´ 

 1: Little, 2. Partial, 3. Full  
 
 
 

D�]eQle\eQ (PUeSaUed b\) 
 

Hasan N�]het Dalfes 

TaUih (DaWe) 
 
 

øm]a (SigQaWXUe) 
 

 
 

  
Program Outcomes 

Level of 
Contribution 
1 2 3 

i. Grasping interdisciplinar\ interaction related to one¶s area and deYeloping and intensif\ing the 
current and high knoZledge in that area based upon the competenc\ in graduate leYel 
(kQRZledge). 

  [ 

ii. B\ means of abilit\ to use theoretical and practical information related to one¶s area, to 
combine and interpret them Zith information from different disciplines producing neZ 
information and solYing the faced problems b\ related searching methods (Vkill). 

 [  

iii. B\ means of the abilit\ to criticall\ anal\]e knoZledge, skills and also a stud\ related to one¶s 
area that requires e[pertise on that area, directing and continuing independentl\, deYeloping 
neZ strategies for the problems that are not foreseen and taking the responsibilities together 
Zith fulfilling the leader role, the abilit\ to produce solutions for those problems (cRPSeWeQce 
WR ZRUk iQdeSeQdeQWl\, cRPSeWeQce WR Wake UeVSRQVibiliW\, cRPSeWeQce WR leaUQiQg). 

 [  

iv. B\ means of the abilit\ to promote current deYelopment and studies b\ supporting Zith 
qualitatiYe and quantitatiYe data and to use computer softZare together Zith information and 
communication technologies Zith a required leYel, critical anal\]ing, deYeloping and altering, 
if required, social relationships and the norms directing these relationships, establishing 
Zritten, oral and Yisual communication Zith groups Zithin one¶s or different fields 
(cRPPXQicaWiRQ aQd VRcial cRPSeWeQc\). 

 [  

v. Proficienc\ in a foreign language ±at least European Language Portfolio B2 LeYel- and 
establishing Zritten, oral and Yisual communication Zith that language for presenting one¶s 
studies in the international enYironment (cRPPXQicaWiRQ aQd VRcial cRPSeWeQc\). 

 [  

vi. B\ means of the abilit\ to inspect the steps like gathering, interpreting, implementing and 
announcing related data Zith the one¶s area b\ oYerseeing scientific, cultural and ethical norms, 
teaching these norms, deYeloping strateg\, polic\ and action plans in related subjects and 
eYaluating the obtained results b\ making the use of qualit\ processes, using the gathered 
information and solYing problems and/or implementation skills in the interdisciplinar\ 
strategies (aUea VSecific cRPSeWeQc\). 

   

 


