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ˑ̑ ˕̑̍́ ˑ̙̯̆̑̃̉̆̃̉

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ ͙ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ͙͙ͫͭͯ͒ͫ͟͞ͻ ͎ͨͪͦͪ͊ͣ͊/PELMOB 
˽͙͍ͦ͘: ERASMUS-EDU-2022-CBHE-STRAND-2

ˣͪͦ͞ ͔ͨͪͦͭ͊͟͞: 101082860

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ ̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́ 
˚́̒̌̏̃ ̋̔̑̒́

˚́̒̌̏̃ ̗̪̐̑̆̈̆̎̓́̉̆

5ˑ.4 ˑ̏̅̉̐̌̏̍̒̋̉ /˕̍̐̌̆̍̆̎̓̉̑́̎̉ ̍́̒̓̆̑ ̎́̒̓́̃̎̉ 

̐̌́̎̏̃̉ ̉ ̐̑̏̄̑́̍̉ 



Partnership for Promotion and Popularization of Electrical Mobility through Transformation and 
Modernization of WB HEIs Study Programs / PELMOB  

https://pr.ac.rs/

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ WB H˩ Is͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ /PELMOB

https://pr.ac.rs/


˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ WB H˩ Is͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ /PELMOB

https://ftn.pr.ac.rs/

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

https://ftn.pr.ac.rs/


˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊  κt9[ah.

https://www.google.rs/maps/@42.8979479,20.8656299,19z

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́  

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

https://www.google.rs/maps/@42.8979479,20.8656299,19z


˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊  κt9[ah.

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́  

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ ͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊  κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́  

ˠ̃̏̅

˽͔͙ͦͫ͒͡ͼ͔͙͙ͣ͊ͭͫ͟͟͡ͻ͔͙͎͎͎͔͍ͨͪͦͣͤ͊ͦ͋͊ͤͦ͊ͪ͊ͥ͊ͫͯ͒͘͡͡ ͔ͯ͋ͦ͟: ͔͔͔ͦͤͨͪͭ
͔͙͔͙ͦͫͫͭͣͣ͊͟Σ͔͔͔ͪͣͭ͊ͤ͡ͼ͔͔͍ͫͤ͊͋͒͊ͥ͊ͻ͙͍ͪ͊ͤͦͣ ͙͔͍͙͔ͦ͒ͦͣͨͪ͒ͫͭ͊͊ͯͦ͋ͤ͘͢͢͞
͙͙͔ͪͨͦ͘͟͢ ͍͔͙͙͍ͯ͒ͫͦ͒ͪ͊͗ͦͭ͘͟͢. ˾͔΄͍͔͍͙͊͊ͥͦͻ͙ͨ ͭ͊ͥ͊͊͘ͻ͔͍ͭ͊ͻ͙͔ͭͤΣ
͙͙͔͔ͦͦͪ͒ͤͫ͊ͤͤ͊ͨͦͪͤ͊͟͡ ͦ͊ͤͦͣ͟͡Σͤ͊ͼ͙͙͎͙͍͙͔ͦͤ͊ͤͦͣͦ͋͊ͤͦͣͤͦͯ͊ͦ͋ͫ͟͟͡͡͡
͙͙͙ͯ͋͊͗ͯͭ͡͡ͼ͙͙͊ͨ͞ ͙͎͙͙͙͙͔͍͙ͪ͊ͦ͒ͣͦ͊ͫͪ͊͊͘͟͟͡͡͡͞͞.

ɻʣʦʙʘʣʥʦ ʟʘʛʨʝʚʘˁʝʂʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ

ʌʦʢʫʩ ʥʘ ʧʦʨʘʩʪ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʙʫʭʚʘʪʘ ʩʚʝ ʢʣʠʤʘʪʩʢʝ ʫʪʠʮʘʿʝ.

ʉʠʤʧʪʦʤ ˀʫʜʩʢʝ ʘʢʪʠʚʥʦʩʪʠ. ʉʚʝʫʢʫʧʥʝ ʧʦʩʣʝʜʠʮʝ ʟʘʛʨʝʚʘˁʘ.

ʇʨʠʤʝʨ: +1.2°C ʦʜ1850. ʛʦʜʠʥʝ
ʇʨʠʤʝʨ: ʋʨʘʛʘʥʠ, ʩʫʰʝ, ʛʫʙʠʪʘʢ 

ʣʝʜʘ ʥʘ Aʨʢʪʠʢʫ.

Ҁמр׀הʿứΝɚֳִֶֻʿ



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ ͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊  κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́  

ˑ̗̪̆̉̎̉̉́̕ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

͙͔͔͔͙͙͙͔͙̊ͪͨͪͦͣͤͯͣ͊ͭͫͣͫͫͭͣͣ͊͟͟͡˭͔͔ͣͯ͘͢ ͍͔͎͙ͪͦͦ͊ͤͦ͋͊ͤͣ͟͡͡
͎͔͍͔͊ͪ͊ͥͣ͘.

̂ͯ͟͢;͔͔͔͔ͯͨͦͪ͊ͫͭͭͣͨͪ͊ͭͯͪ͞Σ͔͔͔ͭͦͨͥ͒͊͢͡Σ͙͍ͨͦͪ͊ͫͭͤͦ͊ͣͦͪ͊Σ͔͔ͫͭͪͣͤͦ͟
͍͔͔͙ͪͣͨ ͔͔͔ͪͦͣͤͯ ͙͔͙ͦͫͫͭͣͣ͊͟

˴͙͔͔͔͔ͣ͊ͭͫͨͪͦͣͤͫͦ͟͡ ͔͒ͤͦͫͤ͊͘ ͤ͊;͔͊ͤ͞Σ͎͒ͯͦͪͦ;͔͔͔͎ͤͨͪͦͣͤͯͦ͋͊ͤͦ͡͡͞
͙͙ͣ͟͡Σ͔ͦͦ͋͟͞ ͯͻ͍͔͔͔͔͊ͭ͊ͯͨͪͦͣͤͯͭͣͨͪ͊ͭͯͪ͊ͣ͊͞Σͦ͋ͪ͊ͫͼ͙͍͙͙ͣ͊ͨ͊͒͊ͤ͊
͎͙͒ͪͯͣ͊ͭͣͦͫͺ͔͙͍͙ͪͫͣͯͫͦͣ͊͟͡. ˨͔ͦͫ͟͟ ͙͔͔͔͎͔ͣ͊ͭͫͨͪͦͣͤͣͦͯ͒͟͡ ΄͍͙͊͊ͭ
͙͎͙ͨͪͪͦ͒ͤͦͭͦͦͣ͒ͯ͟ͻ͔͙ͨͪͦ͒͊Σ͔͙͍͙ͯ͒ͫ͊ͭͤͦͫͭ͢͟͟Σ͔͙ͨͦͫ͋ͤͦͦ͒ ͙͔ͤ͒ͯͫͭͪͫ͟͞
͔͍ͪͦͯ͡ͼ͙͔͞Σ͔͍͔ͯ͋ͪ͊ͫͯͦͨͪ͘͡ ͔͔ͦͣͤΣ΄͔͍͔ͭͦ͒ͦͦ͒ͦͯ͞͡ ͙ͭͼ͔͊͊͋ͨͪ͘͞ ͔͔ͫ͒͊ͤ͊ͤ͊
ͤ͊΄͙ͯ͗ ͍͔͙ͦͭͤͯͫͪ͒ͤͯ.



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́  

ˑ̗̪̆̉̎̉̉́̕ ̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́

˥͎͔͍͔ͦ͋͊ͤͦ͊ͪ͊ͥ͘͡͡Σͯ͟͢;͙͔͙͙ͤ͊ͫͨͭͣ͊ͭͫ͟͟͟͡ͻ͔ͨͪͦͣͤ͊Σ͔͔ͨͦͫ͋ͤͦͫͦ ͙͒ͤͦͫͤ͊
͍͔ͨͦΐ͔͔͊ͥͨͪͦͫ;͔͍ͤͨͦͪ΄͙͔͔͔͔ͤͫͭͣͨͪ͊ͭͯͪ͟˭͔͔ͣ͢Σ͔͎͙͍͎͍ͯͫ͒ͤ͊ͦͣ͊͊ͥ͊͊ͫͦ͊͡͡
͔͔ͫͭ͊ͤ͋͊͟͡΄͔ͭό˥̆˥ύͯ͊ ͭͣͦͫͺ͔͙ͪ.˻͍͙͎͍͙͊ͫͦΣ͊ͦ́ͭ͟ ͎͔ͦͫͯͯͤ͢-͙͙͒ͦͫ͒͟Σ͔͙ͣͭ͊ͤ
͊ͦͭ͘-͙ͦͫ͒͟Σ͍͊͒ͪ͗͊͊ͯͭͦͨͦͭͯͦ͒ͫ͘͞͡ ͯͤͼ͊Σ͍ͫͭ͊ͪ͊ͯ͞ΐ͙α͔ͺ͔͔͔͊ͭͫͭ͊ͤ͋͊͟͟͡΄͔ͭά.˻͍͊͞
ͺ͔͔͔ͤͦͣͤͨ͞ ͍͔͍͔͍ͪͤͫͭͤͦͯͪͦͦ͊ͤ͘͟κ͍ͦΏ͔͙͔͍͔ͤͯ͒ͫͣ͒ͦ͊ͥͣ͢͟͡ς͊ͦ́ͭͦ͟͞ ͔
͎͔͍͔ͫ͊ͦͪ͊ͥͺ͙͙ͦͫͤ͡ͻ͎͙͍͙͔͔͔͎͙͔ͦͪ͊͊͒ͦ͋͊ͥͤͪ͘͞͞Σͪ͟;͔͔ͥ΄͙ͯͣ͊ͨ ͙͍͔͔ͦͦͨͪͪ͒ͤ͢
͔ͨͪ͊ͫ͟ς΄ͭͦͪ ͔͙͔͔͙ͯͭͪ͊ͨͦͪ͊ͫͭͦͣͭͣͨͪ͊ͭͯͪ͊͘͡ ͙͔͔͙͍͔͔͙ͣͥͤͣͪͣͤͫͣ͘͟
ͦ͋ͪ͊ͫͼ͙ͣ͊΄͙͍͔ͪͦͣͫͭ͊.



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

Ĕ̋́̓̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆

https://www.man.com/insights/data-driven-approach-to-climate-change

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˒̆̋́̓̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆

https://forces.si.edu/atmosphere/02_04_07.html



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˒̆̋́̓̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˒̆̋́̓̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆ 



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑̉ ̄́̒̏̃́ ̒́ ̆̆̋̓̏̍̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆

https://www.youtube.com/watch?v=14cenIACfew

https://www.youtube.com/watch?v=14cenIACfew


˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

http://pdf.wri.org/world_greenhouse_gas_emissions_flowchart.pdf

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑̉ ̄́̒̏̃́ ̒́ ̆̆̋̓̏̍̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́
˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 

̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

https://www.kvaroyarctic.com/the-3-most-common-greenhouse-gasses

˕̈̃̏̑̉ ̄́̒̏̃́ ̒́ ̆̆̋̓̏̍̕ ̒̓́̋̌̆̎̆ ̙̂́̓̆
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ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́
˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 

̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

https://berkeleyearth.org/global-temperature-report-for-2023/

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́
˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 

̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́
˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 

̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́



Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́
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˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́



ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́



ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.



˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́



Partnership for Promotion and Popularization of Electrical Mobility through Transformation and 
Modernization of WB HEIs Study Programs / PELMOB  

SERBIA
+2.3°C

GLOBAL
LAND AVERAGE
+1.62°C

2023

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́
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͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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Ẽ̮̉̅̆̎̓̉̑́̆ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́



Partnership for Promotion and Popularization of Electrical Mobility through Transformation and 
Modernization of WB HEIs Study Programs / PELMOB  

ˠ̗̪̓̉́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

https://berkeleyearth.org/global-temperature-report-for-2023/

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
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˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

ˠ̗̪̓̉́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́
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͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

ˠ̗̪̓̉́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
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˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

ˠ̗̪̓̉́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́
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͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́

https://celebrating200years.noaa.gov/breakthroughs/climate_model/modeling_schematic.html

ˤ͔ͪͫͭ ͙͙ͣ͊ͭͫ͟͟͡ͻ ͔ͣͦ͒͊͡Υ

˥͙ͦ͋͊ͤ͡͡ ͙͙ͣ͊ͭͫ͟͟͡ ͔͙ͣͦ͒͡ - Global Climate Models (GCMs): ό˥̇˸ύΥ ˿͙͙ͣͯͪ͊͡ ͼ͔ͯ͡ 
͔ͨ͊ͤͭͯ͡ ͯ ͎ͪͯ͋ͦ͞ ͔ͪͦͯ͘͡ͼ͙͙͞Φ

˾͔͎͙͙ͦͤ͊ͤ͡ ͙͙ͣ͊ͭͫ͟͟͡ ͔͙ͣͦ͒͡ - Regional Climate Models (RCMs):̅ͦͯͫ͟ ͍͙͔ͫͦ͟ 
͔ͪͦͯ͘͡ͼ͙͔͞

˸͔͙ͦ͒͡ ͔͙ͣ͊ͫ͘͢͟ͻ ͙͔ͫͫͭͣ͊ - Earth System Models (ESMsύΥ ̂ͯ͟͢;ͯͯ͞ ͙͎͔͋ͦͦͻ͔͙͔ͣͫ͟͞ 
ͼ͙͔ͯͫ͟͡

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 
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ʄʦʜʝʣʠ ʦʧʰʪʝ ʮʠʨʢʫʣʘʮʠʿʝ - General Circulation Models (GCMs)

ʄʦʜʝʣʠ ʦʧʰʪʝ ʮʠʨʢʫʣʘʮʠʿʝ (GCMs) ʩʫ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣʠ ʢʦʿʠ ʧʦʢʫʰʘʚʘʿʫ ʜʘ 

ʩʠʤʫʣʠʨʘʿʫ ʢʣʠʤʘʪʩʢʠ ʩʠʩʪʝʤ ɿʝʤˀʝ.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.



https://cml.jbnu.ac.kr/cml/11846/subview.do

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



https://news.climate.columbia.edu/2018/05/18/climate-models-accuracy/

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.
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˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



https://thefarmingforum.co.uk/index.php?threads/climate-models-v-reality.387984/

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́
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Regional Climate Models (RCMs)

ʿứ׀ɚֻ׀ɚứΝʿִ֭Γ׀ΓְʿֻɚứᵻGCũsᵼứ־ʒִֶбứ׆ɚ־бứִִֶֻ׀ʿứʒɚứֻ֭Γ֫ɚֻןʿןɚ־
ʒִֶбứʒʿΝִ̓ɚứ׀ʿ־бứ֬Νʿִ׀ɚֻ׀ʿứΝʿִ֭ΓןΓְʿֻʿứᵻRCũsᵼứִứְֳִ֬ɚ̓ɚ־ʒֶʿứ׆ɚ־ִֶֻ
ְɚứִ֫ứʒʿứрб֬ɚִ׆Γứʿׇʿֶɚ׆ứʒׅʿ׀הִִׇגʿứ֬ɚΝִ̓ɚֻ֫ʿứִִׇ̓׀ʿứʒֶɚֻʿứ׀ɚứ
ΓְΝʿ˟ʿ׀Γ̓ứֻΓֶɚִִ̓ג.

https://www.researchgate.net/publication/304526712_Meteorological_data_for_RES-E_integration_studies_-
_State_of_the_art_reviewtitle/figures

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



Earth System Models (ESMs):

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́
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Earth System Models (ESMs):

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



Earth System Models (ESMs):

˨͙͎͙͙ͭ͊ͤ͡ ͙ͨͪ͊͘͟ ͺ͙͙͘;͎͍͔ͦͫͭ͊͟

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́

ɼʥʝʚʥʠ/

ʉʝʟʦʥʩʢʠ

ʉʝʟʦʥʩʢʠ/

ʄʝʹʫʛʦʜʠʰˁʠ

ɼʝʮʝʥʠʿʩʢʠ/

ɺʝʢʦʚʥʠ

ɻʝʦʣʦʰʢʠ

Kʣʠʤʘ

ɿʝʤˀʠʰʥʠ

ʧʦʢʨʠʚʘʯ

ɿʝʤˀʠʰʪʘ

ɻʨʘʥʠʮʝ

ʊʦʧʦʛʨʘʬʠʿʘ



Earth System Models (ESMs):

˸͔͙ͦ͒͡˭͔͙͎͙͔ͣͤͦͫͫͭͣ͊͢όS˩˸ s) ͫͯͤ ͔͙͊ͨͪ͒ͤ
ͪ͊;͙͙͙͔͙͔͙ͯͤ͊ͪͫ͊͊ͭͦͫͦͪͫͭ͊ͫͣͯ͊͘͟͟͟͡͞͡ͼ͙͙ͯ͞
͔͍͔͔͙ͪ͊ͯͣ͊ͥͫͦ͗ͤ͘͡ͻ͙͔ͤͭͪ͊͟ͼ͙͙͔͊ͣ͘͞Ώͯ
͙ͪ͊͘͡;͙͙ͭͻ͔͙ͦͣͨͦͤͤͭ͟˭͔͙͎͙͔ͣͤͦͫͫͭͣ͊͢Σ
ͯͯ͟͢;ͯͯ͞ΐ͙͊ͭͣͦͫͺ͔ͪͯΣ͔͔ͦ͊ͤ͟Σ͔ͦͨͤͤͯ͟
͍ͨͦͪ΄͙͙ͤͯ ͙͋ͦͫͺ͔ͪͯ. ˻͍͙ͣ ͔͙ͦ͒ͨͦͣ͊͗ͯ͡
ͤ͊ͯ;͙ͤͼ͙ͣ͊͒͊͊ ͙͙ͤ͊ͪ͊ͯͨͪͦ͘͡͞΄͔͙͔ͣ͊ͭͫ͟͟͡͡
͔͔ͨͪͦͣͤΣ͔͍͙͔ͨͪ͒͒͋ͯ͒ͯΐ͔͙͔ͣ͊ͭͫͫ͟͟͡ͼ͔͙͔ͤ͊ͪ͞
͙ ͨͪͦͼ͔͔͔ͤͨͦͭͤͼ͙͔͙͊ͤͯͭ͞͡ͼ͔͙͊ͯ͒ͫ͢͟͞ͻ
͙͍͙͙͍͔͙͊ͭͤͦͫͭͤ͊͗ͦͭͤͯͫͪ͒ͤͯ͟.

S˩˸ s ͙ͫͯ ͔͎͙͙͔͙͙ͤͭͪͫ͊ͤͣͦ͒ͦͨͪ͟͡͞ ͔͍͒ͫͭ͊͊ͯ͢͞ͺ͙͙͘;͔͟Σͻ͔͙͔͙͙ͣͫ͋ͦͦ͟͞͡΄͔ͨͪͦ͟ͼ͔͔ͫ
˭͔͙͙ͣͤ͢ͻ͙͔ͫͫͭͣ͊.˻͙ͤͦ͋ͯͻ͍͍͙͊ͭ͊ͯ͞΄͔͔ͦ͒ͫ͊ͣ͊ͭ ͣͦͫͺ͔͔ͪ;͙ͦͤͯͯ͟͢;͙͙͔ͯͯ͒ͤ͊ͣͯͦ͊ͤ͊͟͟͞Σ
ͨͪͦͼ͔͔͍ͫͤ͊ͨͦͪ΄͙͙͙͔ͤͦͨͤ͊͟ ͦͦ͟͡΄͔͙͔ͤͭͪ͊͟͟ͼ͙͔͞.

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



Earth System Models (ESMs):

Koͣ ͔͔ͨͦͤͤͭESMs
- ˢͭͣͦͫͺ͔ͪ͊Υ ˿͙͙ͣͯͪ͊͡ ͍͔͔͔ͪͣͤͫ͟ ͦ͋ͪ͊ͫͼ͔Σ ͔͔ͭͣͨͪ͊ͭͯͪͯΣ 
͍͊͗ͤͦͫͭ͡ ͙ ͼ͙ͪͯ͊͟͡ͼ͙ͯ͞ ͊ͭͣͦͫͺ͔͔ͪΦ

- ˻͔͙͊ͤ͟Υ ˸͔͙ͦ͒ͪ͊͡ ͔ͫͭͪͯ͞Σ ͙͙͒ͫͭͪ͋ͯͼ͙ͯ͞ ͔͔͔ͭͣͨͪ͊ͭͯͪΣ 
͙͙͔ͫ͊ͤͭͭ͡ ͙ ͙͎͔͋ͦͦͻ͔͙͔ͣͫ͟͞ ͼ͙͔ͯͫ͟͡Φ

- ˽͍ͦͪ΄͙ͤ͊ ͔͙ͣ͘͢΄ͭ͊Υ ˻͋ͯͻ͋͊ͭ͊ ͍͔͎͔ͭ͊ͼ͙ͯ͞Σ ͍͎͊ͯ͡ ͯ ͔͙ͣ͘͢΄ͭͯΣ 
͔͙ͫͤ͗ͤ ͙͍ͨͦͪ͊͟; ͙ ͔͔ͨͪͦͣͤ ͯ ͔͙ͯͨͦͭͪ͋ ͔͙ͣ͘͢΄ͭ͊Φ

- ˣ͙ͦͫͺ͔ͪ͊Υ ˽͔͍ͪ͒ͫͭ͊͊͢ ͙͙͒ͤ͊ͣͯ͟ ͔͙͔ͦͫͫͭͣ͊͟ ͙ ͙ͫ͊͒͟͡΄͔ͭͥ͊ 
͎͔͙ͯͤ͊͢͟Σ ͯͯ͟͢;ͯͯ͞ΐ͙ ͙͔ͤͭͪ͊͟ͼ͙͔͞ ͙͔ͣ͘Ώͯ ͙͋͊͊͢͟Σ ͙͍͙͗ͦͭͥ͊ ͙ 
͙͎͙ͣͪͦͦͪ͊ͤ͊ͣ͊͘͟.

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



Earth System Models (ESMs):

͙͍͙́ͨͦ ͔ͣͦ͒͊͡ ͔͙ͣ͊ͫ͘͢͟ͻ ͙͔ͫͫͭͣ͊

-˸͔͙ͦ͒͡ ͔͔͎͔͎ͤͪͭͫͦ͟ ͙͋͊ͤͫ͊͡ ό˩ˤ˸ύΥ ˽͔͍͔͙ͦ͒ͤͦͫͭ͊ͤ͢͞ ͙͙ͨͪ͊͘͟ ͙ͦ͟͞ ͔ͫ 
ͺ͙ͦͯͫͪ͊ͯ͟͞ ͤ͊ ͍͔ͪ͊ͤͦͭ͗ͯ ͙͔ͣ͘Ώͯ ͎͒ͦ͊ͤͦ͘͡ ͫͯͤ;͔͍͎ͦ ͪ͊͘;͔ͥ͊ ͙ ͙͎͊ͤͦ͘͘͡ 
͎ͭͦͨͦͭͤͦ͡ ͪ͊͘;͔ͥ͊Φ

- ˸͔͙ͦ͒͡ ͦͨ΄͔ͭ ͼ͙ͪͯ͊͟͡ͼ͙͔͞ όGC˸ ύΥ ˿͔͙͙ͦ͗ͤ͡͞Σ ͔ͪ΄͍͊͊ͯ͞ ͔͙ͣ͊ͭͣ͊ͭ;͔͟ 
͔͒ͤ͊͞;͙͔ͤ ͔ͦ͟͞ ͔͎͙ͪͯ͡΄ͯ ͺ͙͙ͯ͘͟ ͊ͭͣͦͫͺ͔͔ͪ ͙ ͔ͦ͊ͤ͊͟Σ ͙ͦ͋;ͤͦ ͔ͫ ͙͔ͦͪͫͭ͟ ͊͘ 
͙ͫͣͯ͊͡ͼ͙͔͞ ͙͔ͣ͟͡Φ

-˽͍͔͙ͦ͊ͤ͘ ͔͙ͣͦ͒͡Υ ˮ͔͎͙ͤͭͪ΄ͯ ͍͙΄͔ ͔͙ͦͣͨͦͤͤͭ͟ ό͊ͭͣͦͫͺ͔ͪ͊Σ ͔ͦ͊ͤ͟Σ ͦͨͤͦ͟ύ 
͊ͦ͟͟ ͙͋  ͔͋ͦ͢ ͍͙ͦ͒ͪ͊͗͊͊͡ ͔ͣΏͯͫͦ͋ͤͦ ͍͔ͨͦ͊ͤͯ͘ ͙ͨͪͪͦ͒ͯ ˭͔͙͙ͣͤ͢ͻ ͙͔ͫͫͭͣ͊Φ

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



Earth System Models (ESMs):

˸͔͙ͦ͒͡ ˭͔͙͎ͣͤͦ͢ ͙͔ͫͫͭͣ͊ ͫͯ ͍͙͙ͭ͊ͤ͡ ͙͊͊ͭ͡ ͯ ͤ͊ͯͼ͙ ͦ ͙͙ͣ͟͡Σ 
͙ͦ͟͞ ͨͪͯ͗͊ͯ͞ ͯ͟͢;͙ͤ ͍͙ͯ͒ ͯ ͺͯͤ͟ͼ͙͙͔ͦͤͫ͊ͥ ͤ͊΄͔ ͔͔ͨ͊ͤͭ͡ ͙ 
͔ͨͦͭͤͼ͙͔͊ͤ͞͡ ͔͙ͨͦͫ͒͡ͼ͔ ͙ͯ͒ͫ͢͟ͻ ͙͍͙͊ͭͤͦͫͭ͟Φ ˨ͦ͟ ͔ͫ 
ͫͯͦ;͍͊͊ͣͦ ͫ͊ ͙͍͙͊ͦͣ͊͘͘ ͙͙ͣ͊ͭͫ͟͟͡ͻ ͔ͨͪͦͣͤ͊Σ ͨͦ͋ͦ͢΄͔͊ͥ 
S˩˸ s-͊ ΐ͔ ͙͙ͣ͊ͭ ͯ͟͢;ͤͯ ͎ͯͦͯ͡ ͯ ͙ͤͺ͙ͦͪͣͫ͊ͥͯ ͦ ͔͎͙ͫͭͪ͊ͭ͊ͣ͊͞ 
͍ͯ͋͊͗͊͊ͥ͊͡ ͙ ͙͎ͨͪ͊ͦ͡Ώ͍͊͊ͥ͊Φ

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˗̌̉̍́̓̒̋̉ ̍̏̅̆̌̉ ̉ ̣̮̐̑̆̅̃̉́́



˙̣̆̔̎́̑̏̅̎̉ ̔̄̏̃̏̑̉

˻͍͙ͪͤ͊͟ ͍͔ͦͤͤ͟ͼ͙͊͞ ͔͙͔͙̂͒ͥͤ͞ͻ ͤ͊ͼ͙͊͞ ͦ ͙͙ͣ͊ͭͫͣ͟͟͡ ͔ͨͪͦͣͤ͊ͣ͊ United Nations 
Framework Convention on Climate Change (UNFCCC) -͍͔̂ͫͦͤ͊͞Υ мффнΦ ͯ ˾͙ͦ ͔͒ ˬ͔͙͊ͤͪͯΣ 
ˣ͙ͪ͊͘͡

˴ͦͭͦ͞ ͨͪͦͭͦͦ͟͡ ςͯ ͍͔ͫͦͤ͞Υ мффтΦ ͯ ˴ͦͭͯ͞Σ ˳͊ͨ͊ͤ

˽͙͙͊ͪͫ͟ ͫͨͦͪ͊ͯͣ͘ ς̂ ͍͔ͫͦͤ͞Υ нлмрΦ ͯ ˽͙͊ͪͯ͘Σ ̅ͪ͊ͤͼͯͫ͊͟

˸͔͙ͦͤͭͪ͊ͫ͟͡ ͨͪͦͭͦͦ͟͡ ͦ ͫͯͨͫͭ͊ͤͼ͊ͣ͊ ͔ͦ͟͞ ͦ΄͔ͭΐͯͯ͞ ͙ͦͦͤͫ͘͟ ͦͣͦͭ͊; -͍͔ͯͫͦͤ͞Υ 
1987.

˴͙͙ͣ͊ͭͫ͟͡ ͨ͊ͭ͟ ͯ ˥͎͍͊ͦͯ͘͡ ςͯ ͍͔ͫͦͤ͞Υ нлнмΦ ͤ͊ ˿˻˾нс ͯ ˥͎͍͊ͦͯ͘͡Σ ̂˴

ˢ͎͔ͤ͒͊ ͊͘ ͙͍͙ͦ͒ͪ͗ ͍ͪ͊ͦ͘͞ нлол ς̂ ͍͔ͫͦͤ͊͞Υ нлмр

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.



Partnership for Promotion and Popularization of Electrical Mobility through Transformation and 
Modernization of WB HEIs Study Programs / PELMOB  

https://www.man.com/insights/data-driven-approach-to-climate-change

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˙̣̆̔̎́̑̏̅̎̉ ̔̄̏̃̏̑̉

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.



˔̭̘́̋̔́̋

˴͙͔͔͔͔͍͔ͣ͊ͭͫͨͪͦͣͤͨͪ͒ͫͭ͊͊ͯ͒͊ͤͦ͒ͤ͟͢͡͞͞ ͊͞ͻ͙͙͙ͭͤ͞ͻ͙͍͊ͦ͊ͤ͊͘͘΄͔͎͍͔͔ͪͣͤ͊Σ
͙͔͔͔͙͔͙ͦͨͪͭͦͫͫͭͣͣ͊͟͟͞Σ͔͙͙͔͙ͦͤͦͣ͊ͣ͊͊͒ͤ͘͟͞͞ͼ͊ͣ͊΄͙͍ͪͦͣͫ ͔ͭ͊. ˻͎ͪͦͣ͊ͤ
͔͔ͦͤͫͤͯͫͣ͘͟Ώͯͤ͊ ͯ;͙ͤͼ͙͎ͣ͊ͤ͊͊͡΄͍͊͊ͻ͙ͭͤͦͫͭ͒͊ͫ ͔ͪ ͔͎͔͊ͯ͞Σ͔ͪͪ͊ͫͭͯ͞ΐ͔
͔͔͔ͭͣͨͪ͊ͭͯͪΣ͔͔͙͍͔͔͙͎ͫͭͪͣͤͪͣͤͫ͒ͦ͊͟͟Ώ͙͙͔͙͍͙͙͙͊ͨͪͦͣͤͣ͊ͭͫͦ͋ͪ͊ͫ͢͟͟͞͡ͼ͙
͍͔ͤ͊ͫͭ͊͊ͯ͒͊͢͞ ͙ͫ͊ͪ͊ͯ͟͡͞.

˸͔Ώ͙ͯͭͣΣ͔ͤͦͨͻ͔͔͙ͦ͒ͤͦͨͪͨͦͤ͊ͭ͒͊͋͘͞ ͙͍͙͙ͦͪ͋͊ͨͪͦͭͣ͊ͭͫ͟͟͡ͻ͔͙͔ͨͪͦͣͤ͊ͤ͞
ͫ͊ͣͦͦ͒ ͎͍͍͙͔ͦͦͪͤͦͫͭ͊͒͊ͣ͡Ώ͙ͯͤ͊ͪͦ͒ͤͻ͎͙ͦͪ͊ͤ͊͘ͼ͙͊͞.˽͔͙ͦ͒ͤ͞ͼ͙͙͔͙͊͒ͤ͘͞ͼ͔
͙ͣ͊ͯͯ͟͢͞;͎ͤͯͯͦͯͯͨ͡ ͔͔ͦͪͭ͊ͥͯͨͪͦͣͤ͊ͤ͊͟͡ ͙͍ͦ͊ͤͦͣͤͦͯ͟͡.˴ͪͦͦ͋͘ ͍͔ͪ͊ͦ͊ͥ͘Σ
͙͋ͦͪͦ͒͘ ͙͍͎ͪ͗ͦͤ͊;͙͙͍ͤ͊͗ͦͭ͊Σͯͯ͟͢;͙͍͔͔͙͊ͥ͊͒ͤ͘͞ͼ͔Σ͍͙͔͙ͨͪͦͣͦͫ͊ͥ
ͨͦ͒ͪ΄͍͙͍͔͔͎͙͙ͯͦ͋ͤͦͦͤͪ͟͢͞͞Σ͍͔͙͔͙͍͙͍͙͔ͫ͊ͦͣͦ͗͒ͦͨͪͤͭͫͭ͊ͪ͊ͥͯͦ͒ͪ͗͟͞
͋ͯ͒ͯΐ͙ͤͦͫͭ.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.



Partnership for Promotion and Popularization of Electrical Mobility through Transformation and 
Modernization of WB HEIs Study Programs / PELMOB  

˸͔Ώ͙͙ͯͤ͊ͪͦ͒ͤͫͨͦͪ͊ͯͣ͊ͦ́ͭ͘͟ ͔ͦ͞˽͙͙͍͙͎͊ͪͫͫͨͦͪ͊ͯͣͨͪͯ͗͊ͯͦͪ͊ͦ͋͊ͤͯ͘͘͟͟͞͡͡
ͫ͊ͪ͊͒ͥͯΣ͙͔͊ͯͫͨ͡ͻ͍͙ͦͻ͙ͤ ͙ͼ͙͙͍͍͊ͭ͊ͯ͞ ͔͙͔͙ͦͣͪ͊͘͟͡͞ ͍͙͙ͫͦ͒ͨ ͍͔ͦͫΐ͔͙͙ͤͦͫͭ
͔͍͔͙͒ͦ͊ͥ͊ͨͦ͒ͤ͊͡͞ͼ͙͙͊ͦ͊ͤ͟͡͡ͻ͔ͫͯ͋͊ͭ͊͟͞. ˾͔͊͒ΐ͙͔͊͒ͤͦ͘͞ςͪͦͣ͊͘͟ ͔͡
͍͔͍͔ͫ͊ͦ͒ͤͤ͊͟͟ͼ͙͔͙͍͔͞ΐ͔ͦ͟ ͔͙͍͔͔͔ͭͤͨͦͪͭ͟͟͡ς͔ͣͦ͗ͣͦ͒ͨ͊ ͔ͦ͒ͫͭ͊ͤͣͦ͟
͔͙͔͔͙͍͙͙͍͔͙͎ͦͭͨͦͪͤͯͨ͊ͤͭͯͦ͋͋͒ͣͦ͒ͪ͊ͯ͗ͦͭͤͯͫͪ͒ͤͯ͊͘͘͘͡͞ ͔͔ͤͪ͊ͼ͙͔͔ͦ͟͞͞
͔͒ͦ͊͘͡.

˹͊͟ ͔͍ͪ͊ͯͪ͊͊͟͞͞Σ͙͔͔͔ͣ͊ͭͫͨͪͦͣͤͫͯ͘͟͟͡ ͔͙͊͒ͤ͞;͙͙͍͙͊ͦͦ͊͘͘͘͟͟͞ ͻ͔͍ͭ͊
͔͙͍͔͎͍͒ͤͫͭͤͦ͒ͦͦͪ͞. ˣ͙ͦͪ͟͡ ͦ͊͘͘ ͎͍͔͙͙͔ͦ͊ͪ͊ͥͨͦͭ͟͡Σ͎͍͔͔͙͊ͤ͊͗ͦ͊ͥ͊͒ͤ͘͞ͼ͔
͙͙͔͔͙ͨͪͦͣͤ͡͡;͎ͤͦͤ͊;͙͙͍ͤ͊͗ͦͭ͊Σ͍͙͔ͫ͊ͭͪͯ͒ͫͪ͟ ͊;ͯͤ͊. ˽͙ͪͻ͍͊ͭ͊ͯ͞ΐ͙ͤ͊΄͔
͎ͯͦ͡;͔͍ͯ͊ͪ͊˭͔͔͙͍ͣͨͦ͒ͪ͗͊͊ͯ͢͞ΐ͙͔͙͎͔͒ͤ͒ͪͯ͞Σ͔ͣͦ͗ͣͦͯͭ ͙ͪͭͨͯͭ
͙͍͙͍͙͔ͤͦ͊ͭͤͣͪ΄͔͙͙ͥͣ͊ͫ ͍͙͙͔ͭͦͪͭͤ͊ͫ͡Ώ͔͔ͦͦ͟͡΄͔͎͍͙ͦ͒ͦͦͪͤͦͫͭ͟.

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˔̭̘́̋̔́̋



˕̈̃̏̑ ̐̏̅́̓́̋́

2. ùɚִגΓ׀ɚִֻ׀ứגʿ׆׀Νִứֳɚứִׇ׀ΓΝ־ɚִ̓גʿứΓứֱִ֬Γ׀׆Γ̓ứʒΝʿְִִ׀ứ- National 
Centers for Environmental Information (NOAA NCEI)
Åùрְִִʒ׆ΓΝִ̓ʒֶʿứׅΓְɚֶ׆ʿứΓứ֬Νʿ־ʿ׀рứִứִִֶֻ־ᶻứрֶמрהр̓р˞ִứ
ʒֶʿứׅΝִִֶֻʿᶼứ׀ʿ־ʿứ֬Νʿ׀־Νʿ׆ʿứִứʿֶʒ׀рΝрᶻứׅɚְɚִ֬׆ʿΝɚׅ־ʿ׆
Å ɚְΝֱִứ̓ʿְ׀рứΓְứ׀ɚ̓֬ʿ˞ִбứɚΝбִ֬ɚứִֶֻ־ɚ׆ʒִֶбứׅΓְɚ׆ɚֶɚứ׀ɚứֻ֭Γ֫ɚֻ׀Γ־ứ
Γрᶼứִ֬׀
ÅWebsite : NOAA NCEI, https://www.ncei.noaa.gov/

1. ũʿ˟рֻ֬ɚְִ׀ứׅɚ׀ʿֻứֳɚứִֶֻ־ɚ׆ʒֶʿứׅΝΓ־ʿ׀ʿứ- Intergovernmental 
Panel on Climate Change (IPCC) ҈ʿ׆׀ɚΝứֳɚứְִʒ׆Νִ֫рִ̓גрứׅΓְɚ׆ɚֶɚ-
Data Distribution Centre (DDC)
Å Νрֱɚֶֻ ʿֳִứֶ׆ʿứׅΓְɚֶחʒֶʿứִứʿֶΓֻΓ־Γ׀Γ-ʿֶΓִגʒֶʿᶻứʒΓ׆ɚ־ִ
ׅΝΓִֻחбứִứ֫рְр˞ִбứʒגʿ׀ɚΝִ̓ɚᶼֶ҆מрהр̓ʿứׅΝΓ̓ʿִֶ̓גʿứ׆ʿׅ־ʿΝɚ׆рΝʿᶻứ
ׅɚְɚִ֬׀ɚứִứׅΓΝɚʒ׆ɚứִ֬׀Γɚứ־ΓΝɚᶼ
ÅWebsite : IPCC DDC, https://ipcc -data.org/about.html

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

https://www.ncei.noaa.gov/
https://www.ipcc-data.org/


4. ΓΝ׆ɚֻứֳ׀ɚןɚứ ֬ʿ׆ʒֶʿứ֫ɚֶ׀ʿứΓứִֶֻ־ɚ׆ʒִֶ־ứׅΝΓ־ʿ׀ɚ־ɚứ- World 
Bank Climate Change Knowledge Portal (CCKP)
Åùрְִֻ֭ Γ֫ɚֻ׀ʿứׅΓְɚֶ׆ʿΓứִʒ׆ΓΝִ̓ʒֶΓ̓ứִứ֫рְр˞Γ̓ứִִֶֻ־ᶻứΝɚִ֬ןΓʒִ׆ứִứ
рגִ׆ɚִ̓־ɚᶼ
Å̓ ʒִֶбứΝֳִִֶɚᶼ׆ɚ־ɚֳִֻрứִֶֻ׀ʿứֳɚứɚ׆ʿứִứɚֻɚִ̓גр̓ʿứֳִ֬рɚֳִֻɚהрמֶ
ÅWebsite : World Bank CCKP , 
https://climateknowledgeportal.worldbank.org/

3. ùM Mứʒִʒ׆ʿִ־ứׅΓְɚ׆ɚֶɚứΓứѿʿִמ־- NASA Earth Science Data Systems
Å Νрֱɚʒɚ׆ʿִֻ׆ʒֶʿứִứֳʿ־ɚמʒֶʿứׅΓְɚֶ׆ʿΓứִֶֻ־ɚ׆ʒִֶ־ứְִִֶ׀ɚ׆ΓΝִ־ɚứ
ֶɚΓứ׆חΓứʒрứ׆ʿׅ־ʿΝɚ׆рΝɚᶻứ׆ΓׅמʿןʿứֻʿְɚứִứׅΓΝɚʒ׆ứִ֬׀Γɚứ־ΓΝɚᶼ
Å̓ рΝʿᵼứ׆ʿΝɚׅ־ʿ׆ɚֳִֻɚứ׀ɚứɚ׀ΓứʒрGISTEMP ᵻֻ֭Γ֫ɚֻ׆חʿứֶɚΓứֶ׆р̓ʿứɚֻɚהрמֶ
ִWorldview ᵻִ׆׀ʿΝɚֶ׀ִ֬׆ʿứʒɚ׆ʿִֻ׆ʒֶʿứʒִֶֻʿᵼᶼ
ÅWebsite : NASA Earth Data , https://www.earthdata.nasa.gov/

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑ ̐̏̅́̓́̋́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

https://climateknowledgeportal.worldbank.org/
https://earthdata.nasa.gov/
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6. Goddard -рְִ̓ʿ׆Νʒֶʿứʒִ־ứֳɚứʒ֬ʿ׆р׆ִ׆ʒ׀ִ Goddard Institute for Space 
Studies (GISS)
Å Γʒ׆р̓ʿֻ֭Γ֫ɚֻ׀ʿứ׆ʿׅ־ʿΝɚ׆рΝ׀ʿứֳɚִׅʒʿִứֳִֻɚֳ׀ʿứׅΓְɚֶ׆ʿứִֶֻ־ɚ׆ʒֶΓ֭ứ
Γְʿֻɚᶼ־
Å Γֳ׀ɚ׆ứׅΓứʒ֬Γ־ứʒֶрׅрứGISTEMP ׅΓְɚ׆ɚֶɚֶΓִ̓ứׅΝɚִ׆ứֻ֭Γ֫ɚֻ׀ʿứׅΝΓ־ʿ׀ʿứ
ʿᶼ׀ִחрΝʿứׅΓ֬Ν׆ʿΝɚׅ־ʿ׆
ÅWebsite : NASA GISS, https://www.giss.nasa.gov/

5. ùɚִגΓ׀ɚִֻ׀ứגʿ׆׀ɚΝứֳɚứׅΓְɚֶ׆ʿứΓứʒ׀ʿ֭рứִứֻʿְрứ- National Snow & Ice 
Data Center (NSIDC)
Å҇ ΓֶрʒִΝɚứʒʿứ׀ɚׅΓְɚֶ׆ʿứΓứֶΝִΓʒׇʿΝִᶻứрֶמрהр̓р˞ִứ־ΓΝʒִֶứֻʿְᶻứ
ֻ֭ʿהʿΝʿứִứֻʿְʿ׀ʿứׅΓֶΝִ֬ɚהʿᶼ
Å ΝрֱɚứʒֶрׅΓ֬ʿứׅΓְɚ׆ɚֶɚứִứ־ɚׅʿứֳɚứׅΓֻɚΝ׀ʿứִứֻׅɚ׀ִ׀ʒֶʿứΝʿִ֭Γ׀ʿᶼ
ÅWebsite : NSIDC, https://nsidc.org/home

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑ ̐̏̅́̓́̋́

https://www.giss.nasa.gov/
https://nsidc.org/
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8. IRI/LDEO Climate Data Library ̓ʿִִֻ֫֫Γ׆ʿֶɚứִֶֻ־ɚ׆ʒִֶбứׅΓְɚ׆ɚֶɚ
Åùрְִֻ֭ Γ֫ɚֻ׀ʿứʒֶрׅΓ֬ʿứִֶֻ־ɚ׆ʒִֶбứׅΓְɚ׆ɚֶɚִứɚֻɚ׆ʿứֳɚứɚ׀ɚֳִֻрᶼ
Å̓ ɚứ־ɚִ̓גʿΝɚֶ׆׀ɚứִứִ־ɚ׀рΝִᶻứׅɚְɚִ֬׆ʿΝɚׅ־ʿ׆ʿứΓứֶ׆р̓ʿứׅΓְɚהрמֶ
Γֶʿɚ׀ɚứִứɚ־׆ΓʒׇʿΝʿᶼ
ÅWebsite : IRI Data Library , https://iridl.ldeo.columbia.edu/

7. Climate Data.ca (Canada)
Å Νрֱɚֶֻ ɚứрứןʿứׅΝִֻɚ֭Γ˟ɚ֬ɚןΝɚִ׀ʿֳɚứֻׅɚ׆ʿứִứɚֻɚֶ׆ʒֶʿứׅΓְɚ׆ɚ־ִ
Ҁɚ׀ɚְִᶼ
Å̓ бứִ׀־Νʿ׆ɚứִứʿֶʒ׀рΝʿᶻứׅɚְɚִ֬׆ʿΝɚׅ־ʿ׆ʿứִ̓גр̓ʿứׅΝΓ̓ʿֶהрמֶ
֬Νʿ־ʿ׀ʒִֶбứрʒֻΓ֬ɚᶼ
ÅWebsite : ClimateData.ca , https://climatedata.ca/

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑ ̐̏̅́̓́̋́

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

https://iridl.ldeo.columbia.edu/
https://climatedata.ca/
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10. ѹɚֳɚứׅΓְɚ׆ɚֶɚứΓứׇɚֶ׆ΓΝִ־ɚứʿִ־ʒִ̓ʿứ- Emission Factor Database 
(EFDB)
ÅѼΓ־ɚ˞ִ׀ứIPCCᶻứׅΝрֱɚʿִ־ʒִΓ׀ʿứׇɚֶ׆ΓΝʿֳɚứׅΝΓגʿ׀рứʿִ־ʒִ̓ɚứ֭ɚʒΓ֬ɚứ
ʒ׆ɚֶֻʿ׀ʿứ֫ɚ׆חʿᶼ.
ÅҀΓΝִʒ׀Γứֳɚứִʒ׆Νɚֱִ֬ɚהʿứִứֶΝʿɚ׆ΓΝʿứׅΓִִֶֻ׆ʿᶼ
ÅWebsite : IPCC EFDB,
Åhttps://www.ipccnggip.iges.or.jp/EFDB/main.php

9. Γְɚִגứ҆ùứ- UNdata (United Nations)
Å Νрֱɚứʒ׆ɚִ׆ʒִֶ׆рứΓứֱִ֬Γ׀׆Γ̓ứʒΝʿְִִ׀ứִứʿ׀ʿΝ֭ʿִגִ׆ᶻứрֶמрהр̓р˞ִứʿִ־ʒִ̓ʿứ
֭ɚʒΓ֬ɚứʒ׆ɚֶֻʿ׀ʿứ֫ɚ׆חʿᶼ
Å̓ ʿΝִ֭̓ʿứִứ֫ɚֳʿứ׀ʿứʿִֶ׆ʒִ׆ɚ׆ɚֶɚứʒ׆ɚֶɚứֳִứ֫ɚֳʿứׅΓְɚ׆р̓ʿứʒֶрׅΓ֬ʿứׅΓְɚהрמֶ
ׅΓְɚ׆ɚֶɚứʒ׆ɚִ׆ʒִֶ׆ʿứֱִ֬Γ׀׆ʿứʒΝʿְִ׀ʿ.
ÅWebsite : Undata , https://data.un.org/

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑ ̐̏̅́̓́̋́

https://www.ipcc-nggip.iges.or.jp/EFDB
https://data.un.org/
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ÅClimate Change Data Portal (CCDP) ʈʘʟʚʠʦ Xander Wang, University of Regina. 

Iʇʨʫʞʘ ʜʠʥʘʤʠʯʢʦ ʩʤʘˁʝʥʝ ʢʣʠʤʘʪʩʢʝ ʧʨʦʿʝʢʮʠʿʝ ʥʘʜ ʂʘʥʘʜʦʤ ʠ ʂʠʥʦʤ.

The Best Data Viz and Infographics on Climate Change Facts

https://visme.co/blog/climate-change-facts/

https://climatevisuals.org/

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ͯ͞ ². I˩Lǎ ͙͎ͫͭͯ͒ͫͦ͟͞ ͎ͨͪͦͪ͊ͣ͊ κt9[ah.

ˠ̃̏̅ ̔ ̭̮̔̐̑́̃́̆ ̋̌̉̍́̓̒̋̉̍ ̐̑̏̍̆̎́̍́

˚̘́̔̎́ ̐̏̈́̅̉̎́ ̖̋̌̉̍́̓̒̋̉ ̐̑̏̍̆̎́ ̉ 
̄̌̏̂́̌̎̏̄ ̮̈́̄̑̆̃́́ 

˕̈̃̏̑ ̐̏̅́̓́̋́

http://ccdp.network/


˚̘́̔̎̉ ̘́̒̏̐̉̒̉

1. Nature Climate Change
Å҇ ΓֶрʒᶿứƯ֫̓ɚ֬מр̓ʿứ׀ɚ̓ʒɚ֬Νʿ־ʿִ̓׀ɚứִʒ׆Νɚֱִ֬ɚןɚứΓứִֶֻ־ɚ׆ʒִֶ־ứ
ׅΝΓ־ʿ׀ɚ־ɚᶻứрֶמрהр̓р˞ִứִןбΓ֬ʿứрֳΝΓֶʿᶻứрגִ׆ɚ̓ʿứִứʒ׆Νɚ׆ʿִ֭̓ʿứ
рֻ֫ɚֱɚ֬ɚןɚ.
ÅҀמр׀הʿứ׆ʿ־ʿᶿứΝΓ־ʿ׀ʿứְΓ־ʿ׆ɚứрứʿֶΓʒִʒ׆ʿ־ִ־ɚᶻứִֻ֫ɚ׀ʒứр֭מʿִֶ׀ɚᶻứ
Γ֫׀Γִ֬֬מɚứʿ׀ʿΝִ֭̓ɚứִứְΝр֬׆חʿ׀Γ-ʿֶΓ׀Γ־ʒִֶứрגִ׆ɚִ̓ứִֶֻ־ɚ׆ʒִֶбứ
ׅΝΓ־ʿ׀ɚᶼ
ÅŶʒ׆ɚֶ׀р׆Γʒ׆ᶿứҊֻɚִג׀ứΓứׇΓ׆Γ׀ɚׅΓ׀ʒִֶ־ứʒִʒ׆ʿ־ִ־ɚứ׀ɚứֶΝΓ֬Γִ֬־ɚᶻứ
р׀ΓʒрứAΝֶֶהִ׆Γ֭ứр֭מʿִֶ׀ɚứִứΝΓְ׀Γ̓ứ׀ʿ̓ʿְ׀ɚֶΓʒִ׆ứрứׅΝΓגʿ׀ɚ־ɚứִֶֻ־ʿᶼ
ÅWebsite : Nature Climate Change , https://www.nature.com/nclimate/

͙̇ͭ͊ͼ͙͙ͦͤ ͙ͯͭͼ͊͞2023
̅͊ͭͦͪ͟ ͙ͯͭͼ͊͊͞ ;͙͊ͫͦͨͫ͊: 30.3
5-͎͙ͦ͒΄͙ͥ ̅͊ͭͦͪ͟ ͙ͯͭͼ͊͊͞ ;͙͊ͫͦͨͫ͊: 31.4
ˮ͔ͤ͒ͫ͟ ͔͔͙ͤͨͦͫͪ͒ͤͦͫͭ: 4.5
Eigenͅ ͊ͭͦͪ͟® ˻ ͔ͫͤ͊: 0.06679
˻ͼ͔ͤ͊ ͙ͯͭͼ͊͊͞ ;͊ͤ͊͟͡: 11.6

˽͔͍͊ͪͭͤͪͫͭͦ ͊͘ ͨͪͦͣͦͼ͙ͯ͞ ͙ ͙ͨͦͨͯ͊ͪ͊͘͡ͼ͙ͯ͞ ͔͔͙ͭͪ͟͡;͔ͤ ͙͙ͣͦ͋ͤͦͫͭ͡ ͪͦ͘͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ͯ͞ 
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2. Climate (MDPI)
Å҇ ΓֶрʒᶿứהɚʒΓִׅʒứΓ֬׆ΓΝʿ׀Γ֭ứׅΝִʒ׆рׅɚứֶΓִ̓ứׅΓֶΝִ֬ɚứ׀ɚрֶрứΓứִִֶֻ־ᶻứ
ׅΝִֻɚ֭Γ˟ɚ֬ɚןʿứִứрֻ֫ɚֱɚ֬ɚןʿᶼứ
ÅҀמр׀הʿứ׆ʿ־ʿᶿứ҆גִ׆ɚ̓ứִֶֻ־ʿứ׀ɚứׅΝִΝΓְ׀ʿứΝʿʒрΝʒʿᶻứΝрΝɚֻ׀ɚứʒΝʿְʒ֬׆ɚứ
ֳɚứֱִ֬Γ׆ứִứֶΓ־рִֶ׀ɚִ̓גʒֶʿứʒ׆Νɚ׆ʿִ֭̓ʿứֳɚứִֶֻ־ɚ׆ʒֶрứΓׅ׆ΓΝ׀Γʒ׆ᶼ
ÅŶʒ׆ɚֶ׀р׆Γʒ׆ᶿứ׆рְִ̓ʿứΓứΝΓְ׀ΓứрʒֻΓ֬מʿ־ִ׀ứִֶֻ־ɚ׆ʒִֶ־ứрגִ׆ɚִ̓־ɚứрứ
ҀִΝִ֭ʒ׆ɚ׀рứִứрֻΓֳִứֳɚ̓ʿְגִ׀ɚứΓ֫׀Γִִ֬֬מбứֳִ֬ΓΝɚứʿ׀ʿΝִ֭̓ʿᶼ
ÅWebsite : Climate Journal . https://www.mdpi.com/journal/climate

Impact Factor: 3.0 (2023); 5-Year Impact Factor: 3.3 (2023)
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https://www.mdpi.com/journal/climate


3. Advances in Climate Change Research
Å҇ ΓֶрʒᶿứŶ׆׀ʿΝְִʒ׀ִִֻׅגɚΝ׀Γứִʒ׆Νɚֱִ֬ɚןʿứִֶֻ־ɚ׆ʒִֶбứׅΝΓ־ʿ׀ɚᶻứ
рֶמрהр̓р˞ִứׅΓִִֶֻ׆рᶻứʒΓִגΓ-ʿֶΓ׀Γ־ʒֶʿứрגִ׆ɚ̓ʿứִứрֻ֫ɚֱɚ֬ɚןʿᶼứ
ÅKמр׀הʿứ׆ʿ־ʿ: ΝΓ־ʿ׀ʿứрứִֶֻ־ɚ׆ʒִֶ־ứʒִʒ׆ʿ־ִ־ɚᶻứʿִ־ʒִ̓ʿứ֭ɚʒΓ֬ɚứ
ʒ׆ɚֶֻʿ׀ʿứ֫ɚ׆חʿứִứֻ֭Γ֫ɚֻ׀ΓứрׅΝɚ֬מɚןʿứִֶֻ־Γ־ᶼ
ÅŶʒ׆ɚֶ׀р׆Γʒ׆ᶿứΓʒʿ֫׀ɚứִׅ׆ɚןɚứΓứMΝֶֶהִ׆Γ־ứׅʿΝ־ɚׇΝΓʒ׆рứִứֻ֭Γ֫ɚֻ־ִ׀ứ
ʒ׆Νɚ׆ʿִ֭̓ɚ־ɚứрֻ֫ɚֱɚ֬ɚןɚᶼứ
ÅWebsite : Advances in Climate Change Research .
https://www.sciencedirect.com/journal/advances - in-climate -change -
research/about/insights
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https://www.sciencedirect.com/journal/advances-in-climate-change-research
https://www.sciencedirect.com/journal/advances-in-climate-change-research/about/insights
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4. Climatic Change
Å҇ Γֶрʒ: Ŷʒִׅ׆р̓ʿứִֶֻ־ɚ׆ʒֶʿứ֬ɚΝִ̓ɚִֻ֫׀Γʒִ׆ứִứׅΝΓ־ʿ׀ʿᶻứрֶמрהр̓р˞ִứ
ʿᶼứִ̓גɚִֶֻׅ־бΓ֬ʿứрֳΝΓֶʿứִứִִן
ÅҀמр׀הʿứ׆ʿ־ʿᶿứҀִֻ־ɚ׆ʒֶɚứׅΓִִֶֻ׆ɚᶻứׅΝִֻɚ֭Γ˟ɚ֬ɚןʿứִứрֻ֫ɚֱɚ֬ɚןʿᶼ
ÅŶʒ׆ɚֶ׀р׆Γʒ׆ᶿứŶʒ׆Νɚֱִ֬ɚןʿứрגִ׆ɚ̓ɚứִֶֻ־ɚ׆ʒִֶбứׅΝΓ־ʿ׀ɚứ׀ɚứְֳΝɚ֬מʿᶻứ
ʿֶΓʒִʒ׆ʿ־ʿứִứְΝр֬׆חʿ׀Γ-ʿֶΓ׀Γ־ʒֶʿứʒִʒ׆ʿ־ʿᶼứ
ÅWebsite : Climatic Change . 
https://link.springer.com/journal/10584
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