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ȰɎɗɑɔɈȦɑɋɐɗɆɓɊɖ ȨɎɐɘɔɖɔɈɎɝ,
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ȩɋɔɉɖɆɚɎɝɋɗɐɎɏ ɚɆɐəɑɢɘɋɘ Ȳȩȹ                             
ɎɒɋɓɎ Ȳ.Ȩ.ȱɔɒɔɓɔɗɔɈɆ

ɐɆɚɋɊɖɆ ɒɋɘɋɔɖɔɑɔɉɎɎ Ɏ ɐɑɎɒɆɘɔɑɔɉɎɎ

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ 

31 ʦʢʪʷʙʨʷ - 2 ʥʦʷʙʨʷ 2012 ʛ.

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ



ȷɔɊɋɖɌɆɓɎɋ

Â ȷɔɈɖɋɒɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ ɐɑɎɒɆɘɆ.
Â ȵɔɗɑɋɊɗɘɈɎɋ ɎɍɒɋɓɋɓɎɏ ɐɑɎɒɆɘɆ: ɜɎɈɎɑɎɍɆɜɎɎ, 
ɖɋɗəɖɗɡ, ɣɐɔɓɔɒɎɐɆ, ɣɐɔɑɔɉɎɥ Ɏ ɍɊɔɖɔɈɢɋ.

Â ȲɋɘɔɊɡ ɕɖɔɉɓɔɍɆ ɐɑɎɒɆɘɆ. ȲɆɘɋɒɆɘɎɝɋɗɐɎɋ 
ɒɔɊɋɑɎ.

Â ȴɞɎɇɐɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. Ȩɋɖɔɥɘɓɔɗɘɓɡɏ ɗɒɡɗɑ 
ɖɋɞɋɓɎɏ. ȹɖɆɈɓɋɓɎɥ ȱɎəɈɎɑɑɥɎ ȺɔɐɐɋɖɆï
ȵɑɆɓɐɆ.

Â ȦɓɗɆɒɇɑɎ. ȲɋɘɖɎɐɎ. ȨɋɖɎɚɎɐɆɜɎɥ. 
Â ȵɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆ ɕɋɖɎɔɊɡ ɔɘ ɗɋɍɔɓɆ Ɋɔ 
ɓɋɗɐɔɑɢɐɎɛ ɑɋɘ.

Â ȵɖɔɉɓɔɍ ɓɆ 21 Ɉɋɐ. ȷɜɋɓɆɖɎɎ IPCC. ȰɑɎɒɆɘɎɝɋɗɐɎɏ 
çɊɆəɓɗɐɋɏɑɎɓɉè. ȵɖɔɉɓɔɍ Ɋɑɥ ȭɆɕɆɊɓɔɏ  ȷɎɇɎɖɎ.



ȷɔɊɋɖɌɆɓɎɋ

ÂȷɔɈɖɋɒɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ 
ɐɑɎɒɆɘɆ.

Â ȵɔɗɑɋɊɗɘɈɎɋ ɎɍɒɋɓɋɓɎɏ ɐɑɎɒɆɘɆ: ɜɎɈɎɑɎɍɆɜɎɎ, ɖɋɗəɖɗɡ, ɣɐɔɓɔɒɎɐɆ, ɣɐɔɑɔɉɎɥ Ɏ 
ɍɊɔɖɔɈɢɋ.

Â ȲɋɘɔɊɡ ɕɖɔɉɓɔɍɆ ɐɑɎɒɆɘɆ. ȲɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɔɊɋɑɎ.
Â ȴɞɎɇɐɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. Ȩɋɖɔɥɘɓɔɗɘɓɡɏ ɗɒɡɗɑ ɖɋɞɋɓɎɏ. ȹɖɆɈɓɋɓɎɥ ȱɎəɈɎɑɑɥɎ 
ȺɔɐɐɋɖɆïȵɑɆɓɐɆ.

Â ȦɓɗɆɒɇɑɎ. ȲɋɘɖɎɐɎ. ȨɋɖɎɚɎɐɆɜɎɥ. 
Â ȵɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆ ɕɋɖɎɔɊɡ ɔɘ ɗɋɍɔɓɆ Ɋɔ ɓɋɗɐɔɑɢɐɎɛ ɑɋɘ.
Â ȵɖɔɉɓɔɍ ɓɆ 21 Ɉɋɐ. ȷɜɋɓɆɖɎɎ IPCC. ȰɑɎɒɆɘɎɝɋɗɐɎɏ çɊɆəɓɗɐɋɏɑɎɓɉè. ȵɖɔɉɓɔɍ Ɋɑɥ 
ȭɆɕɆɊɓɔɏ  ȷɎɇɎɖɎ.



http://www.climate.gov/#climateWatch http://www.meteorf.ru Hansen, 2010 

ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ

ȷɖɆɈɓɋɓɎɋ ɆɖɛɎɈɔɈ

ȺɆɐɘɔɖɡ: ȷȴ2 Ɏ ȷɔɑɓɜɋ

ɈəɑɐɆɓɡ

http://www.climate.gov/
http://www.meteorf.ru/


ȳɋəɖɇɆɓɎɍɎɖɔɈɆɓɓɡɋ
ɘɋɖɖɎɘɔɖɎɎ ïɥɖɐɔɗɘɢ ɒɋɓɋɋ, 
ɝɋɒ 1 ɒȨȸ/(ɒ2 ɗɘɋɖ. ɒɐɒ).
ȴɘɇɖɆɐɔɈɐɆ ɗɘɆɓɜɎɏ, 
ɖɆɗɕɔɑɔɌɋɓɓɡɛ Ɉ ɉɔɖɔɊɆɛ

ȦɓɔɒɆɑɎɎ ɘɋɒɕɋɖɆɘəɖɡ (0ȷ) Ɏ ɗɘɔɐɆ 
ɖɋɐ (% ɓɔɖɒɡ ɍɆ 1946ï1977 ɉɉ.)

ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ: ʈʦʩʩʠʷ ʠ 

ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ



ȷɔɊɋɖɌɆɓɎɋ

Â ȷɔɈɖɋɒɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ ɐɑɎɒɆɘɆ.

ÂȵɔɗɑɋɊɗɘɈɎɥ ɎɍɒɋɓɋɓɎɏ ɐɑɎɒɆɘɆ: 
ɜɎɈɎɑɎɍɆɜɎɎ, ɖɋɗəɖɗɡ, 
ɣɐɔɓɔɒɎɐɆ, ɣɐɔɑɔɉɎɥ Ɏ ɍɊɔɖɔɈɢɋ.

Â ȲɋɘɔɊɡ ɕɖɔɉɓɔɍɆ ɐɑɎɒɆɘɆ. ȲɆɘɋɒɆɘɎɝɋɗɐɎɋ 
ɒɔɊɋɑɎ.

Â ȴɞɎɇɐɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. Ȩɋɖɔɥɘɓɔɗɘɓɡɏ ɗɒɡɗɑ 
ɖɋɞɋɓɎɏ. ȹɖɆɈɓɋɓɎɥ ȱɎəɈɎɑɑɥɎ ȺɔɐɐɋɖɆï
ȵɑɆɓɐɆ.

Â ȦɓɗɆɒɇɑɎ. ȲɋɘɖɎɐɎ. ȨɋɖɎɚɎɐɆɜɎɥ. 
Â ȵɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆ ɕɋɖɎɔɊɡ ɔɘ ɗɋɍɔɓɆ Ɋɔ 
ɓɋɗɐɔɑɢɐɎɛ ɑɋɘ.

Â ȵɖɔɉɓɔɍ ɓɆ 21 Ɉɋɐ. ȷɜɋɓɆɖɎɎ IPCC. ȰɑɎɒɆɘɎɝɋɗɐɎɏ 
çɊɆəɓɗɐɋɏɑɎɓɉè. ȵɖɔɉɓɔɍ Ɋɑɥ ȭɆɕɆɊɓɔɏ  ȷɎɇɎɖɎ.



After the peak in the classic
Maya culture around 1400 -
1200 B.P. (A .D. 600 -800 ),
the civilization collapsed .
Evidence now indicates that
the rapid onset of an
intense drought
corresponds with the
collapse of the Classic Maya
civilization between 1200 -
1100 B.P. (A .D. 800 -900 ) .

ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ: ʢʦʣʣʘʧʩ ʜʨʝʚʥʠʭ 

ʮʠʚʠʣʠʟʘʮʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ 

In southern Mesopotamia , much of the
Late Uruk society collapsed suddenly at
about 5,200 - 5,000 BP. Paleoclimatic
data now indicate that a severe , multi -
decadal drought contributed to this
collapse .
Many ancient civilizations throughout
the Middle East and Mediterranean
reached their economic peak at about
4,300 BP. However , before 4,200 BP a
catastrophic drought and cooling event
contributed to regional abandonment , 
collapse , and movement of societies to
areas with more favorable climate . 
Figure shows the the correlation
between sediments from the Gulf of
Oman , isotopes from the Soreq cave , 
and archeological evidence from the

region . /ȼɆɖɗɘɈɔȦɐɐɆɊɆ/

Red indicates an ENSO 
teleconnected pixel ; NINO3 
region in purple.

Conflict onsets in 
teleconnected countries 
during years El-Nino and La -
Nina.

Ȱɔɖɘɋɗ (ɈɔɏɓɆ Ɉ ȲɋɐɗɎɐɋ): 
1519 -1521



ʂʣʠʤʘʪʠʯʝʩʢʠ-ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ (ʂʦʇʈ)

ʠ ʢʣʠʤʘʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʝ ʦʪʨʘʩʣʠ 

ʵʢʦʥʦʤʠʢʠ
ʈʝʩʫʨʩʳ:

Â ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 
ʚʢʣʶʯʘʷ ʚʝʪʨʦʚʳʝ ʠ 
ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ

Â ɿʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ 
(ʦʭʣʘʞʜʝʥʠʝ) 

Â ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ 

Â ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ

Â ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ

Â ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 
ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ,  
ʩʚʷʟʘʥʥʳʝ ʩ ʫʨʦʚʥʝʤ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ

Â ʊʨʘʥʩʧʦʨʪ

Â ʠ ʪ.ʜ.

ɔɘɖɆɗɑɎ ɣɐɔɓɔɒɎɐɎ:
Åȷɋɑɢɗɐɔɋ ɛɔɍɥɏɗɘɈɔ
Åȱɋɗɓɔɋ ɛɔɍɥɏɗɘɈɔ
Åȶɡɇɓɔɋ ɛɔɍɥɏɗɘɈɔ

ÅȴɛɔɘɓɎɝɢɋ ɛɔɍɥɏɗɘɈɔ
ÅȩɎɊɖɔɣɓɋɖɉɋɘɎɐɆ 

ÅȳɋɘɖɆɊɎɜɎɔɓɓɆɥ ɣɓɋɖɉɋɘɎɐɆ
ÅȰɔɒɒəɓɆɑɢɓɔɋ ɛɔɍɥɏɗɘɈɆ 

ÅȨɔɊɓɡɏ ɘɖɆɓɗɕɔɖɘ
ÅȶɋɐɖɋɆɜɎɥ Ɏ ɘəɖɎɍɒ



ȷɔɊɋɖɌɆɓɎɋ

Â ȷɔɈɖɋɒɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ ɐɑɎɒɆɘɆ.
Â ȵɔɗɑɋɊɗɘɈɎɋ ɎɍɒɋɓɋɓɎɏ ɐɑɎɒɆɘɆ: ɜɎɈɎɑɎɍɆɜɎɎ, ɖɋɗəɖɗɡ, ɣɐɔɓɔɒɎɐɆ, ɣɐɔɑɔɉɎɥ Ɏ 
ɍɊɔɖɔɈɢɋ.

ÂȲɋɘɔɊɡ ɕɖɔɉɓɔɍɆ ɐɑɎɒɆɘɆ. 
ȲɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɔɊɋɑɎ.

Â ȴɞɎɇɐɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. Ȩɋɖɔɥɘɓɔɗɘɓɡɏ ɗɒɡɗɑ ɖɋɞɋɓɎɏ. ȹɖɆɈɓɋɓɎɥ ȱɎəɈɎɑɑɥɎ 
ȺɔɐɐɋɖɆïȵɑɆɓɐɆ.

Â ȦɓɗɆɒɇɑɎ. ȲɋɘɖɎɐɎ. ȨɋɖɎɚɎɐɆɜɎɥ. 
Â ȵɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆ ɕɋɖɎɔɊɡ ɔɘ ɗɋɍɔɓɆ Ɋɔ ɓɋɗɐɔɑɢɐɎɛ ɑɋɘ.
Â ȵɖɔɉɓɔɍ ɓɆ 21 Ɉɋɐ. ȷɜɋɓɆɖɎɎ IPCC. ȰɑɎɒɆɘɎɝɋɗɐɎɏ çɊɆəɓɗɐɋɏɑɎɓɉè. ȵɖɔɉɓɔɍ Ɋɑɥ 
ȭɆɕɆɊɓɔɏ  ȷɎɇɎɖɎ.



ʄʝʪʦʜʳ ʧʨʦʛʥʦʟʘ ʢʣʠʤʘʪʘ

ȰɆɓɔɓɎɝɋɗɐɎɋ
1) çɝɘɔ ɇɡɑɔ - ɒɔɌɋɘ ɇɡɘɢ ɔɕɥɘɢè:                                          

- ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ ɆɒɕɑɎɘəɊɡ (ɕɖɎɒɋɖ: əɖɔɈɋɓɢ ȰɆɗɕɎɏɗɐɔɉɔ 
ɒɔɖɥ);                                                                                
- ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ ɕɔɈɘɔɖɋɓɎɥ ɕɖɔɜɋɗɗɔɈ (ɗɔɇɡɘɎɥ 
ȪɆɓɗɉɔɖɆïȴɋɞɉɋɖɆ, ɚɎɑɢɒ çȵɔɗɑɋɍɆɈɘɖɆè) 

2) ɕɆɑɋɔɆɓɆɑɔɉɎ:                                                   
Ȳ.Ȯ.ȧəɊɡɐɔ: ɔɘ ɉɑɔɇɆɑɢɓɔɉɔ ɕɖɔɉɓɔɍɆ ȸ=ȸ(ȷȴ2) Ą
ɍɔɓɆɑɢɓɔ-ɔɗɖɋɊɓɋɓɓɡɋ (ɖɋɉɎɔɓɆɑɢɓɡɋ) ɔɗɔɇɋɓɓɔɗɘɥɒ ɕɔɑɥ 
ɘɋɒɕɋɖɆɘəɖɡ ă ɕɆɑɋɔɆɓɆɑɔɉɎ

3) ɐɑɎɒɆɘɎɝɋɗɐɎɋ ɒɔɊɋɑɎ:                                          
ɔɇɠɋɊɎɓɋɓɓɡɋ ɒɔɊɋɑɎ Ɇɘɒɔɗɚɋɖɡ Ɏ ɔɐɋɆɓɆ, ɒɔɊɋɑɎ ɍɋɒɓɔɏ 
ɐɑɎɒɆɘɎɝɋɗɐɔɏ ɗɎɗɘɋɒɡ. 

ȳɋɐɆɓɔɓɎɝɋɗɐɎɋ
Å ȩɋɔɊɎɓɆɒɎɝɋɗɐɔɋ ɈɔɍɊɋɏɗɘɈɎɋ
Å ȺɆɓɘɆɗɘɎɝɋɗɐɎɋ , ɓɋɑɋɕɡɋ , é



ɼʚʝ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʘ. ɼʘʫʥʩʢʝʡʣʠʥʛ.

ȳɆɇɔɖ ɈɓɋɞɓɎɛ əɗɑɔɈɎɏ ɓɋ ɔɕɖɋɊɋɑɥɋɘ ɔɊɓɔɍɓɆɝɓɔ ɗɔɗɘɔɥɓɎɋ ɐɑɎɒɆɘɆ 
(ɎɓɘɖɆɓɍɎɘɎɈɓɆɥ ɗɎɗɘɋɒɆ ɎɑɎ ɕɔɝɘɎ-Ɏ.ɗ.): ɗəɟɋɗɘɈɔɈɆɓɎɋ Ɉ ɔɊɓɔɒ 
ɗɔɗɘɔɥɓɎɎ Ɏ ɕɋɖɋɛɔɊ Ɉ Ɋɖəɉɔɋ (ɊɖəɉɎɋ). Ȩ ɣɘɔɒ ɗɑəɝɆɋ ɓɆɝɆɑɢɓɡɋ 
əɗɑɔɈɎɥ ɒɔɉəɘ ɔɕɖɋɊɋɑɥɘɢ ɇəɊəɟɎɏ ɐɑɎɒɆɘɎɝɋɗɐɎɏ ɖɋɌɎɒ.

ȵɖɔɉɓɔɍ ɐɑɎɒɆɘɆ:
- ɒɔɊɋɑɎɖɔɈɆɓɎɋ ɐɑɎɒɆɘɆ ɐɆɐ ɔɘɐɑɎɐ ɓɆ ɖɆɊɎɆɜɎɔɓɓɔɋ ɈɔɍɊɋɏɗɘɈɎɋ Ɏɍ-
ɍɆ Ɇɓɘɖɔɕɔɉɋɓɓɡɛ ɎɑɎ ɋɗɘɋɗɘɈɋɓɓɡɛ ɈɡɇɖɔɗɔɈ ɉɆɍɔɈ Ɏ Ɇɣɖɔɍɔɑɋɏ, Ɇ 
ɘɆɐɌɋ ɎɍɒɋɓɋɓɎɏ ɗɈɔɏɗɘɈ ɍɋɒɓɔɏ ɕɔɈɋɖɛɓɔɗɘɎ Ɏɍ-ɍɆ əɖɇɆɓɎɍɆɜɎɎ, ɗ/ɛ
ɕɖɔɎɍɈɔɊɗɘɈɆ, ɔɕəɗɘɡɓɎɈɆɓɎɥ.
- ɒɔɊɋɑɎɖɔɈɆɓɎɋ  ɗɋɍɔɓɓɡɛ ïɒɋɌɉɔɊɔɈɡɛ ɈɆɖɎɆɜɎɏ (ɕɖɔɇɑɋɒɆ 
ɓɆɝɆɑɢɓɡɛ əɗɑɔɈɎɏ).

ȫɗɑɎ ɊɆɓɓɡɋ ɐɑɎɒɆɘɎɝɋɗɐɔɏ ɒɔɊɋɑɎ Ɏɗɕɔɑɢɍəɤɘɗɥ ɐɆɐ ɈɛɔɊɓɡɋ Ɋɑɥ 
ɖɋɉɎɔɓɆɑɢɓɔɏ (ɒɋɍɔɒɆɗɞɘɆɇɓɔɏ) ɒɔɊɋɑɎ ɎɑɎ Ɋɑɥ ɗɘɆɘɎɗɘɎɝɋɗɐɔɏ 
ɕɖɔɜɋɊəɖɡ, ɔɇɋɗɕɋɝɎɈɆɤɟɋɏ ɕɋɖɋɛɔɊ ɐ ɒɋɑɐɔɒɆɗɞɘɆɇɓɡɒ 
ɔɗɔɇɋɓɓɔɗɘɥɒ, ɘɔ ɣɘɔɘ ɕɖɔɜɋɗɗ ɓɆɍɡɈɆɋɘɗɥ ɐɑɎɒɆɘɎɝɋɗɐɎɏ 
ɊɆəɓɗɐɆɏɑɎɓɉ.



ʆʰʠʙʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʘʣʦʥʳ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ.

ȳɋɐɔɘɔɖɡɋ ɔɞɎɇɐɎ, ɘɎɕɎɝɓɡɋ ɕɖɎ ɕɖɔɉɓɔɍɋ ɕɔɉɔɊɡ, 
ɈɑɎɥɤɘ Ɏ ɓɆ ɕɖɔɉɓɔɍ ɐɑɎɒɆɘɆ. ȪɖəɉɎɋ ïɓɆɕɖɎɒɋɖ, 
ɚɆɍɔɈɡɋ ɔɞɎɇɐɎ Ɉ Ɇɘɒɔɗɚɋɖɓɡɛ ɈɔɑɓɆɛ, ɓɋ ɘɆɐ 
ɈɆɌɓɡ. ȵɔɥɈɑɥɤɘɗɥ ɊɖəɉɎɋ ɎɗɘɔɝɓɎɐɎ ɔɞɎɇɔɐ ï
ɒɋɊɑɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ ɒɆɗɗɡ (ɈɔɍɊəɛɆ ɎɑɎ ɈɔɊɥɓɔɉɔ 
ɕɆɖɆ). ȶɆɍɇɆɑɆɓɗɣɓɋɖɉɎɎ ïɊɖɋɏɚ ɘɋɒɕɋɖɆɘəɖɡ. 
ȮɗɐəɗɗɘɈɋɓɓɆɥ ɐɔɖɖɋɐɘɎɖɔɈɐɆ (flux correction).

ɃɘɆɑɔɓɊɑɥ ɈɋɖɎɚɎɐɆɜɎɎ ïɗɔɈɖɋɒɋɓɓɡɏ ɐɑɎɒɆɘ. 
ȴɊɓɆɐɔ, ɒɔɊɋɑɢ ɓɆɗɘɖɆɎɈɆɋɘɗɥ ɓɆ ɗɔɈɖɋɒɋɓɓɡɏ ɐɑɎɒɆɘ 
ïɕɔɣɘɔɒə ɣɘɔɘ ɣɘɆɑɔɓ ɓɋ ɗɔɈɗɋɒ ɛɔɖɔɞ. ȪɖəɉɎɋ 
ɣɘɆɑɔɓɡ ïɗɔɇɡɘɎɥ ɕɖɔɞɑɔɉɔ. ȵɔɘɋɓɜɎɆɑɢɓɡɏ ɣɘɆɑɔɓ ï
ɐɑɎɒɆɘɡ ɊɖəɉɎɛ ɕɑɆɓɋɘ (Ɉ ɘ.ɝ. ɣɐɍɔɕɑɆɓɋɘ).



ʉʭʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʣʠʤʘʪʘ

ʂʣʠʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ (ȲɔɊɋɑɢ 

ɍɋɒɓɔɏ 
ɗɎɗɘɋɒɡ)AGCM

OGCM

Ice sheets

SVAT

Land

ʇʘʨʘʤʝʪʨʳ ʠ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ

ɺʥʝʰʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ

ɸʚʪʦʢʦʣʝʙʘʥʠʷ (ʰʫʤ)

ʆʪʢʣʠʢ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʷ

ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ

ʅʝʣʠʥʝʡʥʳʝ ʵʬʬʝʢʪʳ

dx/dt=F,  x=x(0)

Ocean biochemistry



ʋʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʘʪʤʦʩʬʝʨʳ (AGCM)
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ȹɖɆɈɓɋɓɎɥ 
ȶɋɏɓɔɑɢɊɗɆɈ 

ɐɈɆɍɎɗɘɆɘɎɝɋɗɐɔɒ 
ɕɖɎɇɑɎɌɋɓɎɎ Ɉ 

ɗɎɉɒɆ - ɗɚɋɖɎɝɋɗɐɔɏ 
ɗɎɗɘɋɒɋ ɐɔɔɖɊɎɓɆɘ



SVAT
(çȵɔɝɈɆ ï

ȶɆɗɘɎɘɋɑɢɓɔɗɘɢ ï
ȦɘɒɔɗɚɋɖɆ ï
ȵɋɖɋɓɔɗè)

ɕɋɖɋɓɔɗ 
ɖɆɊɎɆɜɎɎ, ɘɋɕɑɆ, 
ȳ2ȴ, ȷȴ2, ɒɆɑɡɛ 
ɉɆɍɔɈɡɛ 
ɐɔɒɕɔɓɋɓɘ ɒɋɌɊə 
ɖɆɗɘɎɘɋɑɢɓɔɗɘɢɤ, 
ɕɔɝɈɔɏ Ɏ 
Ɇɘɒɔɗɚɋɖɔɏ



The CNRM-CM5.1 global climate model

AGCM : ARPEGE-Climat v5.2

OGCM: NEMO v3.2 óóNucleus for 
European Modelling of the Oceanôô

SURFEX : TRIP, ISBA

Sea ice model: GELATO v5

CNRM-GAME (Centre National de Recherches Me ËteËorologiques ð
Groupe dôeËtudes de lôAtmosphe`re MeËteËorologique) and Cerfacs 
(Centre Europe Ëen de Recherche et de Formation Avance Ëe)

flow of ice sheets



ȷɔɊɋɖɌɆɓɎɋ

Â ȷɔɈɖɋɒɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ ɐɑɎɒɆɘɆ.
Â ȷɑɋɊɗɘɈɎɋ ɎɍɒɋɓɋɓɎɏ ɐɑɎɒɆɘɆ: ɜɎɈɎɑɎɍɆɜɎɎ, ɖɋɗəɖɗɡ, ɣɐɔɓɔɒɎɐɆ, ɣɐɔɑɔɉɎɥ Ɏ 
ɍɊɔɖɔɈɢɋ.

Â ȲɋɘɔɊɡ ɕɖɔɉɓɔɍɆ ɐɑɎɒɆɘɆ. ȲɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɔɊɋɑɎ.

ÂȴɞɎɇɐɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. 
Ȩɋɖɔɥɘɓɔɗɘɓɡɏ ɗɒɡɗɑ ɖɋɞɋɓɎɏ. 
ȹɖɆɈɓɋɓɎɥ ȱɎəɈɎɑɑɥɎ ȺɔɐɐɋɖɆï
ȵɑɆɓɐɆ.

Â ȦɓɗɆɒɇɑɎ. ȲɋɘɖɎɐɎ. ȨɋɖɎɚɎɐɆɜɎɥ. 
Â ȵɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆ ɕɋɖɎɔɊɡ ɔɘ ɗɋɍɔɓɆ Ɋɔ ɓɋɗɐɔɑɢɐɎɛ ɑɋɘ.
Â ȵɖɔɉɓɔɍ ɓɆ 21 Ɉɋɐ. ȷɜɋɓɆɖɎɎ IPCC. ȰɑɎɒɆɘɎɝɋɗɐɎɏ çɊɆəɓɗɐɋɏɑɎɓɉè. ȵɖɔɉɓɔɍ Ɋɑɥ 
ȭɆɕɆɊɓɔɏ  ȷɎɇɎɖɎ.



ʅʝʠʟʙʝʞʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ

ȳɋɎɍɇɋɌɓɡɋ ɔɞɎɇɐɎ: ɔɞɎɇɐɎ Ɉ 
ɎɗɛɔɊɓɡɛ ɊɆɓɓɡɛ, ɉɖɆɓɎɝɓɡɋ əɗɑɔɈɎɥ 
ɓɆ ɕɔɈɋɖɛɓɔɗɘɎ, ɝɎɗɑɋɓɓɆɥ 
ɆɕɕɖɔɐɗɎɒɆɜɎɥ, ɕɆɖɆɒɋɘɖɎɍɆɜɎɎ 
ɚɎɍɎɝɋɗɐɎɛ ɕɖɔɜɋɗɗɔɈ, ɗɜɋɓɆɖɎɎ 
ɎɍɒɋɓɋɓɎɏ əɕɖɆɈɑɥɤɟɎɛ ɕɆɖɆɒɋɘɖɔɈ. 
ȸ.ɔ. ɔɘɊɋɑɢɓɡɏ ɕɖɔɉɓɔɍ ɈɡɉɑɥɊɎɘ ɐɆɐ 
ɊɋɘɋɖɒɎɓɎɖɔɈɆɓɓɡɏ, Ɇ ɓɆ ɗɆɒɔɒ Ɋɋɑɋ 
ɣɘɔ, ɕɔ ɗəɟɋɗɘɈə, ɋɗɘɢ ɔɊɓɆ Ɏɍ 
ɖɋɆɑɎɍɆɜɎɏ ɗɑəɝɆɏɓɔɉɔ ɕɖɔɜɋɗɗɆ. 

ȵɔɣɘɔɒə ɗɑɋɊəɋɘ ɎɗɐɆɘɢ ɕɑɔɘɓɔɗɘɢ 
ɈɋɖɔɥɘɓɔɗɘɎ ȍ(X, t), ɉɊɋX
ɐɑɎɒɆɘɎɝɋɗɐɎɋ ɕɋɖɋɒɋɓɓɡɋ.
ȵɖɔɉɓɔɗɘɎɝɋɗɐɎɋ əɖɆɈɓɋɓɎɥ Ɋɑɥ ȍ-
əɖɆɈɓɋɓɎɋ ȱɎəɈɎɑɑɥɎ ȺɔɐɐɋɖɆï
ȵɑɆɓɐɆ. Ȩ ɕɖɆɐɘɎɝɋɗɐɔɒ ɗɒɡɗɑɋ  
Ɏɗɕɔɑɢɍəɋɘɗɥ ɆɓɗɆɒɇɑɋɈɆɥ ɘɋɛɓɔɑɔɉɎɥ.

ȨɐɑɆɊ ɖɆɍɑɎɝɓɡɛ 
ɓɋɔɕɖɋɊɋɑɋɓɓɔɗɘɋɏ

Hawkins and Sutton 2009













çɊɎɗɕɋɖɗɎɥ ï
ɐɔɣɚɚɎɜɎɋɓɘ 
ɊɎɚɚəɍɎɎè: 
ȺɑəɐɘəɆɜɎɔɓɓɔ-
ɊɎɗɗɎɕɆɘɎɈɓɔɋ 
ɗɔɔɘɓɔɞɋɓɎɋ





ȷɔɊɋɖɌɆɓɎɋ

Â ȷɔɈɖɋɒɋɓɓɡɋ ɎɍɒɋɓɋɓɎɥ ɐɑɎɒɆɘɆ.
Â ȷɑɋɊɗɘɈɎɋ ɎɍɒɋɓɋɓɎɏ ɐɑɎɒɆɘɆ: ɜɎɈɎɑɎɍɆɜɎɎ, ɖɋɗəɖɗɡ, ɣɐɔɓɔɒɎɐɆ, ɣɐɔɑɔɉɎɥ Ɏ 
ɍɊɔɖɔɈɢɋ.

Â ȲɋɘɔɊɡ ɕɖɔɉɓɔɍɆ ɐɑɎɒɆɘɆ. ȲɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɔɊɋɑɎ.
Â ȴɞɎɇɐɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. Ȩɋɖɔɥɘɓɔɗɘɓɡɏ ɗɒɡɗɑ ɖɋɞɋɓɎɏ. ȹɖɆɈɓɋɓɎɥ ȱɎəɈɎɑɑɥɎ 
ȺɔɐɐɋɖɆïȵɑɆɓɐɆ.

ÂȦɓɗɆɒɇɑɎ. ȲɋɘɖɎɐɎ. 
ȨɋɖɎɚɎɐɆɜɎɥ. 

Â ȵɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆ ɕɋɖɎɔɊɡ ɔɘ ɗɋɍɔɓɆ Ɋɔ ɓɋɗɐɔɑɢɐɎɛ ɑɋɘ.
Â ȵɖɔɉɓɔɍ ɓɆ 21 Ɉɋɐ. ȷɜɋɓɆɖɎɎ IPCC. ȰɑɎɒɆɘɎɝɋɗɐɎɏ çɊɆəɓɗɐɋɏɑɎɓɉè. ȵɖɔɉɓɔɍ Ɋɑɥ 
ȭɆɕɆɊɓɔɏ  ȷɎɇɎɖɎ.



ɸ ʥʩ ʘ ʤ ʙ ʣ ʠ

ȷɖɋɊɓɋɋ ɕɔ ɆɓɗɆɒɇɑɤ ɕɖɔɉɓɔɍɔɈ ɔɘɑɎɝɆɋɘɗɥ 
ɔɘ ɕɖɔɉɓɔɍɆ ɔɘ ɗɖɋɊɓɋɉɔ ɕɔ ɆɓɗɆɒɇɑɤ 
ɓɆɝɆɑɢɓɡɛ ɗɔɗɘɔɥɓɎɏ. ȷɈɔɏɗɘɈɔ ɓɋɑɎɓɋɏɓɡɛ 
ɚəɓɐɜɎɏ (ɆɘɒɔɗɚɋɖɓɆɥ ɒɔɊɋɑɢ!).

ȦɓɗɆɒɇɑɋɈɔɋ ɕɖɋɊɗɐɆɍɆɓɎɋ ïɕɆɖɆɑɑɋɑɢɓɡɏ ɕɖɔɉɓɔɍ, ɎɗɕɔɑɢɍəɤɟɎɏ 
ɖɆɍɑɎɝɓɡɋ ɍɆɖɆɓɋɋ ɈɡɇɖɆɓɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ ɗɔɗɘɔɥɓɎɥ ɕɑɔɛɔ ɎɍɈɋɗɘɓɡɛ 
ɊɆɓɓɡɛ ɎɑɎ ɒɋɘɔɊɔɈ ɕɆɖɆɒɋɘɖɎɍɆɜɎɏ. ȵɖɔɗɘɖɆɓɗɘɈɔ ɓɋɔɕɖɋɊɋɑɋɓɓɔɗɘɋɏ 
ɒɔɊɋɑɎɖɔɈɆɓɎɥ ɕɔɖɔɌɊɆɋɘ ɕɖɔɗɘɖɆɓɗɘɈɔ ɓɋɔɕɖɋɊɋɑɋɓɓɔɗɘɋɏ ɕɖɔɉɓɔɍɆ.

ȸɖɋɇɔɈɆɓɎɋ ɕɆɖɆɑɑɋɑɢɓɡɛ ɖɆɗɝɋɘɔɈ ɆɓɗɆɒɇɑɋɏ Ą ɍɆɘɖɆɘɡ 
ɐɔɒɕɢɤɘɋɖɓɔɉɔ ɈɖɋɒɋɓɎ Ą ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɐɔɒɕɖɔɒɎɗɗɆ. ȭɆɉɖəɇɋɓɎɋ 
ɉɔɖɎɍɔɓɘɆɑɢɓɔɏ ɗɋɘɐɎ Ɉ ɊɈɆ ɖɆɍɆ Ą ɖɆɗɝɋɘ ɇɡɗɘɖɋɋ Ɉ 8 ɖɆɍĄ

ɈɔɍɒɔɌɓɔɗɘɢ 8 ɆɓɗɆɒɇɑɋɏ. Ȩ 4 ɖɆɍɆ Ą 64 ɆɓɗɆɒɇɑɥ.

ȦɓɗɆɒɇɑɎ: Ɇ) ɈɔɍɒəɟɋɓɎɋ ɓɆɝɆɑɢɓɡɛ əɗɑɔɈɎɏ ɎɑɎ ɗɕɋɜɎɚɎɐɆɜɎɏ 
ɒɔɊɋɑɎ (ɚɎɑɢɘɖ ȰɆɑɢɒɆɓɆ, ɇɖɎɊɊɎɓɉ, ɗɎɓɉəɑɥɖɓɡɋ Ɉɋɐɘɔɖɡ, ; 
ɇ)ɒəɑɢɘɎ-ɒɔɊɋɑɢɓɡɏɆɓɗɆɒɇɑɢ (ɕɖɔɗɘɔɋ ɗɔɉɑɆɗɔɈɆɓɎɋ ɈɡɛɔɊɓɔɉɔ 
ɕɔɑɥ Ɋɑɥ ɗɖɆɈɓɋɓɎɥ); Ɉ) Ɇ+ɇ=ɗəɕɋɖɆɓɗɆɒɇɑɢ



ȷɖɋɊɓɋɋ ɕɔ 
ɆɓɗɆɒɇɑɤ 
ɓɆɊɋɌɓɔ Ɋɔ 

ɘɔɝɐɎ 
ɇɎɚəɖɐɆɜɎɎ 

ɎɑɎ Ɋɔ 
ɒɔɒɋɓɘɆ 

ɐɖɎɘɎɝɋɗɐɔɉɔ 
ɈɔɍɖɆɗɘɆɓɎɥ 
ɖɆɍɇɖɔɗɆ. 

ȷɕɆɉɋɘɘɎ. 

3 ɗəɘɔɐ 7 ɗəɘɔɐ

ȶɆɍɓɡɋ ɍɆɇɑɆɉɔɈɖɋɒɋɓɓɔɗɘɎ ɕɖɔɉɓɔɍɆ



ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʘʥʩʘʤʙʣʝʚʳʭ 

ʧʨʦʛʥʦʟʦʚ. ʄʝʪʨʠʢʠ.
ȷɒɋɟɋɓɎɋ (bias), ɗɖɋɊɓɋɋ ɐɈɆɊɖɆɘɎɝɋɗɐɔɋɔɘɐɑɔɓɋɓɎɋ (RMSE), 
ɗɖɋɊɓɥɥ ɆɇɗɔɑɤɘɓɆɥ ɔɞɎɇɐɆ (MAE).

ȪɎɆɉɖɆɒɒɆ ȸɋɏɑɔɖɆ.

ȳɆɊɋɌɓɔɗɘɢ (Reliability diagram ): ɔɜɋɓɐɆ ɕɖɔɉɓɔɍɔɈ 
ɊɎɛɔɘɔɒɎɝɋɗɐɎɛ ɗɔɇɡɘɎɏ - ɘɋɛ, ɐɔɘɔɖɡɋ ɑɎɇɔ ɕɖɔɎɗɛɔɊɥɘ ɎɑɎ 
ɓɋ ɕɖɔɎɗɛɔɊɥɘ Ɉ ɘɔɝɐɋ ɗɋɘɐɎ. ȷɔɇɡɘɎɋ ȫ ɗɑəɝɆɑɔɗɢ ɍɆ ɕɋɖɎɔɊ 
ɕɖɔɉɓɔɍɆ ɗ ɕɔɈɘɔɖɥɋɒɔɗɘɢɤ ȶɔïɕɔ ɊɆɓɓɡɒ ɓɆɇɑɤɊɋɓɎɏ Ɏ ȶf ï
ɕɔ ɒɔɊɋɑɎ. ȵɖɎ ɗɔɈɋɖɞɋɓɓɔɒ ɕɖɔɉɓɔɍɋ ȶf = ȶɔ. (also called an 
attributes diagram or calibration function).

The ROC diagram .

ȴɜɋɓɐɆ  ȧɖɆɏɋɖɆ



ɼʠʘʛʨʘʤʤʘ ʊʝʡʣʦʨʘ

Taylor diagrams summarizing the 
comparison of the CNRM-CM5.1 model over 
the period 1970 ï1999, the arrows indicate 
the evolution of the fields shown from 
CNRM-CM3 to CNRM-CM5.1 . The correlation 
is the spatial correlation between annual 
mean fields and the variance is calculated 
as the spatial
variance of the annual mean field .
On the top , prognostic variables are shown 

compared globally to the ERA40 reanalysis 
over the period 1970 ï1999 .
At the bottom , the surface net longwave
( rls ) and shortwave ( rss ) fluxes



Reliability diagram

ȵɖɔɉɓɔɍ  ɕɔɑɔɌɎɘɋɑɢɓɔɏ ɆɓɔɒɆɑɎɎ 2-ɒ ɘɋɒɕɋɖɆɘəɖɡ Ɋɑɥ ȺɋɈɖɆɑɥ Ɉ 
ɘɖɔɕɎɐɆɛ 
Ɇ) ȦɓɗɆɒɇɑɢ ɕɔ ɔɊɓɔɏ ɒɔɊɋɑɎ, ɗɔɍɊɆɈɆɋɒɡɏ ɈɔɍɒəɟɋɓɎɥɒɎ 
ɓɆɝɆɑɢɓɡɛ əɗɑɔɈɎɏ Ɉ Ɇɘɒɔɗɚɋɖɋ Ɏ ɔɐɋɆɓɋ; 
b) ɗəɕɋɖɆɓɗɆɒɇɑɢïɓɋɗɐɔɑɢɐɔ ɘɆɐɔɉɔ ɖɔɊɆ ɕɖɔɉɓɔɍɔɈ (ɇɔɑɋɋ 
ɓɆɊɋɌɓɡɋ ɖɋɍəɑɢɘɆɘɡ  - ɕɔ ɊɎɆɉɖɆɒɒɋ (!))



ɺʝʨʠʬʠʢʘʮʠʷ: ʛʣʦʙʘʣʴʥʳʡ ʚʟʛʣʷʜ 
ȩɖɎɊɊɎɖɔɈɆɓɓɡɋɗɖɋɊɓɋɉɔɊɔɈɡɋ ɊɆɓɓɡɋ. Ȫɑɥ 
ɐɆɌɊɔɏ ɕɋɖɋɒɋɓɓɔɏ , ɒɔɊɋɑɎ m , ɘɔɝɐɎ 
ɕɖɔɗɘɖɆɓɗɘɈɆ n ɖɆɍɓɔɗɘɢ ɒɔɊɋɑɢɓɔɏ  Ɏ 
ɖɋɆɑɢɓɔɏ  ɐɑɎɒɆɘɔɑɔɉɎɎ, ɈɍɈɋɞɋɓɓɆɥ ɓɆ 
ɔɇɠɋɒ (ɕɑɔɟɆɊɢ ɎɑɎ ɒɆɗɗə), ɊɋɑɋɓɓɆɥ ɓɆ 
ɊɎɗɕɋɖɗɎɤ ɕɔ ɊɆɓɓɡɒ ɓɆɇɑɤɊɋɓɎɏ.

Ȫɑɥ ɖɋɆɓɆɑɎɍɆNCEP-NCAR ɎɓɊɋɐɗ ɖɆɈɋɓ 0.4. Ƚɋɖɓɡɋ ɐɖəɉɎ ï
ɒəɑɢɘɎɒɔɊɋɑɢɓɡɏɆɓɗɆɒɇɑɢ. ȨɋɖɘɎɐɆɑɢɓɡɋ ɞɘɖɎɛɎ ïɔɘɊɋɑɢɓɡɋ ɒɔɊɋɑɎ.

ȳɔɖɒɎɖɔɈɆɓɓɡɋ ɓɆ  ɗɖɋɊɓɤɤ 
ɕɔ Ɉɗɋɒ ɒɔɊɋɑɥɒ - ɝɘɔɇɡ 
ɗɊɋɑɆɘɢ ɗɖɆɈɓɎɈɆɋɒɡɒɎ 
ɖɆɍɓɡɋ ɈɋɑɎɝɎɓɡ

ɕɔɐɆɍɆɘɋɑɢ ɐɆɝɋɗɘɈɆ
/ɗɖɋɊɓɋɋ ɕɔ Ɉɗɋɒ 
ɕɋɖɋɒɋɓɓɡɒ/

ȦɓɗɆɒɇɑɢ ɕɖɔɉɓɔɍɔɈ 
ɇɔɑɋɋ ɕɔɑɋɍɋɓ, ɝɋɒ 
ɎɓɊɎɈɎɊəɆɑɢɓɡɏ 
ɕɖɔɉɓɔɍ.
ȪɎɗɕɋɖɗɎɥ 
ɆɓɗɆɒɇɑɥ
ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ  
ɓɋɔɕɖɋɊɋɑɋɓɓɔɗɘɎ
ɗɖɋɊɓɋɉɔ ɍɓɆɝɋɓɎɥ 



ɺʝʨʠʬʠʢʘʮʠʷ: ʨʝʛʠʦʥʘʣʴʥʳʡ ʚʟʛʣʷʜ 

1) ȪɆɓɓɡɋ ɒɔɊɋɑɋɏ ɉɔɖɆɍɊɔ ɓɆɊɋɌɓɋɋ ɓɆ ɇɔɑɢɞɎɛ ɖɆɈɓɎɓɆɛ 
(Ȩɔɗɘɔɝɓɔ-ȫɈɖɔɕɋɏɗɐɆɥ, ȭɆɕɆɊɓɆɥ ȷɎɇɎɖɢ); 2) ɛɔɖɔɞɔ 
ɈɋɖɎɚɎɜɎɖɔɈɆɓɡ ɘɔɑɢɐɔ ɘɋɒɕɋɖɆɘəɖɆ (ȸ) ə ɕɔɈɋɖɛɓɔɗɘɎ Ɏ 
ɔɗɆɊɐɎ (ȶ)(ɒɋɗɥɝɓɡɋ ɍɓɆɝɋɓɎɥ); 3) ɊɖəɉɎɋ ɈɋɑɎɝɎɓɡ ɗɑɋɊəɋɘ 
ɕɋɖɋɗɝɎɘɡɈɆɘɢ ɝɋɖɋɍ ȸ Ɏ ȶ (?!)

WCRP CMIP 3. (1961 - 1989 ɉɉ.):20 C3 M (20 th Century Climate in Coupled Models )

ȭɓɆɝɋɓɎɥ ɗəɒɒɆɖɓɔɏ ɗɔɑɓɋɝɓɔɏ 
ɖɆɊɎɆɜɎɎ (ɔɗɖɋɊɓɋɓɓɡɋ ɕɔ 5 
ɉɔɊɆɒ)ɕɔ ɊɆɓɓɡɒ 
ɒɋɘɋɔɖɔɑɔɉɎɝɋɗɐɔɏ ɔɇɗɋɖɈɆɘɔɖɎɎ 
Ȳȩȹ Ɏ ɓɋɐɔɘɔɖɡɒ ɒɔɊɋɑɥɒ CMIP3

Obs .     
Ȩɘ/ɒ2

ȨɐɑɆɊ ȫȴȺ


