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ʇʦʩʚʷʱʘʝʪʩʷ ɻʫʨʠʶ ʀʚʘʥʦʚʠʯʫ ʄʘʨʯʫʢʫ (08.06.1925-24.03.2013) 

ʚʝʣʠʢʦʤʫ ʋʯʝʥʦʤʫ,  ʧʦʪʨʷʩʘʶʱʝʤʫ ʆʨʛʘʥʠʟʘʪʦʨʫ ʥʘʫʢʠ, 

ʧʨʝʢʨʘʩʥʦʤʫ ʏʝʣʦʚʝʢʫ ʠ ʟʘʤʝʯʘʪʝʣʴʥʦʤʫ ʋʯʠʪʝʣʶ.
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3. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ 
ʚʳʧʫʩʢʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ.

4. ɺʦʧʨʦʩʳ.
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ʄ. ɺ. ʃʦʤʦʥʦʩʦʚ.
ʉʣʦʚʦ ʦ ʷʚʣʝʥʠʷʭ ʚʦʟʜʫʰʥʳʭ, ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʧʨʦʠʩʭʦʜʷʱʠʭ //

ʀʟʙʨʘʥʥʳʝ ʬʠʣʦʩʦʬʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʄ.: ɻʦʩʧʦʣʠʪʠʟʜʘʪ, 1950.ïʉ.216-233.

çȹɔɐ Ƀɐɍɞɚɇ ɐɔ ɄɓɇɄɝɚɏɇɅɐ ɃɐɈɇɓɔɄɂ ɓɎɇɒɔɏɐɎɕ Ɇɂɏɐ Ɋ ɑɐɉɄɐɍɇɏɐ 
Ƀɝɔɞ ɎɐɈɇɔ, ɌɂɌ əɔɐɃɝ ɐɏ ɑɇɒɇɎɇɏɝ ɑɐɅɐɆ ɎɐɅ ɑɒɇɆɄɊɆɇɔɞ? 
ȹɔɐ ɑɐɆɍɊɏɏɐ ɑɒɇɔɒɕɆɏɐɊ ɇɆɄɂ ɑɐɓɔɊɈɊɎɐ Ƀɝɔɞ ɌɂɈɇɔɓɡ (1753 ʛ.)è

4
doi:10.1038/nature14956

Bauer, P., Thorpe, A. & Brunet, G. 

The quiet revolution of numerical weather prediction. Nature 525, 47ï55 (2015). 
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ʈʆʃʔ ʉʇɽʎʀɸʃʀʉʊɸ-ʇʈʆɻʅʆɿʀʉʊɸ (ʉʀʅʆʇʊʀʂɸ) 
(ʠʟ ʜʦʢʣʘʜʘ ʈ.ʄ. ɺʠʣʴʬʘʥʜʘʥʘ 7-ʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʩʲʝʟʜʝ, ʠʶʣʴ 2014)

ʆʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʷʚʣʷʝʪʩʷ 

ʦʧʝʨʘʪʠʚʥʳʡʏʇʇ ʥʘ ʙʘʟʝʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭʤʦʜʝʣʝʡʘʪʤʦʩʬʝʨʠr

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭʪʝʭʥʦʣʦʛʠʡʩʙʦʨʘʠʦʙʨʘʙʦʪʢʠʛʠʜʨʦʤʝʪʝʦʠʥʬʦʨʤʘʮʠʠ.

ʈʦʣʴ ʩʠʥʦʧʪʠʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʛʥʦʟʦʚ ʚʢʣʶʯʘʝʪ:

1. ʦʙʦʙʱʝʥʠʝʨʘʟʥʦʨʦʜʥʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʦʯʥʦʩʪʠ 

ʦʙʲʝʢʪʠʚʥʦʡ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ;

2. ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʡʦʥʘ ʧʨʦʛʥʦʟʘ ʥʘ ʵʚʦʣʶʮʠʶ 

ʧʦʛʦʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ;

3. ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʯʠʩʣʝʥʥʳʭ ʧʨʦʛʥʦʟʦʚ ʚ ʪʝʨʤʠʥʘʭ ʷʚʣʝʥʠʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʝʤʥʦʡ ʧʦʛʦʜʳ;

4. ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʧʘʩʥʳʭ

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʛʦʜʳ. 
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1. ʉʦʚʨʝʤʝʥʥʳʡ ʯʠʩʣʝʥʥʳʡ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ (ʏʇʇ) ʚ ʤʠʨʝ 
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2. ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ ʚʳʧʫʩʢʘ 
ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 
ʈʦʩʛʠʜʨʦʤʝʪʘ.
2.1. ʀ.ɸ. ʂʠʙʝʣʴʠ ʝʛʦ ʰʢʦʣʘ.

2.2. ɻ.ʇ. ʂʫʨʙʘʪʢʠʥʠ ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʦʜʝʣʴ.
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2.5. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ICON ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠICON-Ru - 10 ʤʠʥ.
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4. ɺʦʧʨʦʩʳ.

6



ʉʨʦʢʠ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ɺʄʆ

7

ʊʝʢʫʱʘʷ ʧʦʛʦʜʘʆʧʠʩʘʥʠʝ ʪʝʢʫʱʠʭ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 0-2 ʯʘʩʘ ʩ 

ʤʦʤʝʥʪʘ ʥʘʙʣʶʜʝʥʠʷ. 

ʉʚʝʨʭʢʨʘʪʢʦʩʨʦʯʥʳʡʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 0-12 ʯʘʩʦʚ

ʂʨʘʪʢʦʩʨʦʯʥʳʡʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 12-72 ʯʘʩʘ

ʉʨʝʜʥʝʩʨʦʯʥʳʡʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 72-240 ʯʘʩʦʚ

ʈʘʩʰʠʨʝʥʥʳʡ ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 10-30 ʜʥʝʡ, ʦʙʳʯʥʦ ʦʩʨʝʜʥʝʥʥʳʭ ʠ 

ʚʳʨʘʞʝʥʥʳʭ ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʥʘʯʝʥʠʡ ʢʣʠʤʘʪʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ɼʦʣʛʦʩʨʦʯʥʳʡ: 

-ʤʝʩʷʯʥʳʡ ʦʙʟʦʨ, 

- S2S, ʪʨʝʭʤʝʩʷʯʥʳʡ ʠ 

90-ʜʥʝʚʥʳʡ ʦʙʟʦʨʳ,

- ʩʝʟʦʥʥʳʡ ʦʙʟʦʨ. 

ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʦʪ 30 ʜʥʝʡ ʜʦ 2 ʣʝʪ

ʆʧʠʩʘʥʠʝ ʦʩʨʝʜʥʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ, ʚʳʨʘʞʝʥʥʳʭ ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʤʝʩʷʮʘ. 

ʆʧʠʩʘʥʠʝ ʦʩʨʝʜʥʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ, ʚʳʨʘʞʝʥʥʳʭ ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʟʘ ʵʪʠ 90 ʜʥʝʡ.

ʆʧʠʩʘʥʠʝ ʦʩʨʝʜʥʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ, ʚʳʨʘʞʝʥʥʳʭ ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʟʘ ʵʪʦʪ ʩʝʟʦʥ

ʇʨʦʛʥʦʟ ʢʣʠʤʘʪʘ:

- ʧʨʦʛʥʦʟ ʠʟʤʝʥʯʠʚʦʩʪʠ

ʢʣʠʤʘʪʘ,    

-ʧʨʝʜʩʢʘʟʘʥʠʝ ʢʣʠʤʘʪʘ.

ʇʨʦʛʥʦʟ ʥʘ ʩʨʦʢ ʙʦʣʝʝ, ʯʝʤ 2 ʛʦʜʘ.

ʆʧʠʩʘʥʠʝ ʦʞʠʜʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʣʠʤʘʪʘ, ʩʚʷʟʘʥʥʳʭ ʩ  ʚʘʨʠʘʮʠʷʤʠ 

ʤʝʞʛʦʜʦʚʳʭ, ʜʝʢʘʜʥʳʭ ʠ ʤʥʦʛʦʜʝʢʘʜʥʳʭ ʘʥʦʤʘʣʠʡ   ʢʣʠʤʘʪʘ.

ʆʧʠʩʘʥʠʝ ʦʞʠʜʘʝʤʦʛʦ ʙʫʜʫʱʝʛʦ ʢʣʠʤʘʪʘ, ʚʢʣʶʯʘʷ ʵʬʬʝʢʪʳ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

https://meteoinfo.ru/lib
ɺʄʆ ˉ 485

https://meteoinfo.ru/lib
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http://www.meteo-nso.ru/pages/8



ɸʊʄʆʉʌɽʈʅʓɽ  ʇʈʆʎɽʉʉʓ

(ʄʆɼɽʃʀ: ʛʣʦʙʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ)

ʄɸʉʐʊɸɹ 

ʢʤ

ʐɸɻ ʉɽʊʂʀ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʤʦʜʝʣʴʶ 

ʧʨʦʮʝʩʩʘ / ɺʈɽʄʗ ɾʀɿʅʀ ʧʨʦʮʝʩʩʘ

ʧʣʘʥʝʪʘʨʥʳʝ ʚʦʣʥʳ > 10 000 1 000 ʢʤ/   1 ʤʝʩʷʮ

ʘʥʪʠʮʠʢʣʦʥʳ, ʮʠʢʣʦʥʳ, 10 000  ï2 000 200 ʢʤ/ 1 ʤʝʩ.- 1 ʥʝʜ.

ʬʨʦʥʪʳ,  ʤʝʟʦʮʠʢʣʦʥʳ(ʧʦʣʷʨʥʳʝ ʠ ʪʨʦʧʠʯʝʩʢʠʝ) 2 000  ï200 20 ʢʤ / 1 ʥʝʜ. ï1 ʩʫʪ.

ʛʦʨʥʳʝ ʚʝʪʨʳ ʠ ʚʦʣʥʳ,  

ʢʣʘʩʪʝʨʳ ʢʫʯʝʚʦ-ʜʦʞʜʝʚʳʭ  ʦʙʣʘʢʦʚ, 

ʤʦʨʩʢʦʡ ʙʨʠʟ,

ʥʠʟʢʦʫʨʦʚʥʝʚʳʝ ʩʪʨʫʡʥʳʝ ʪʝʯʝʥʠʷ 

200  ï 20 2 ʢʤ / 1 ʩʫʪ. ï1 ʯʘʩ

ʛʦʨʦʜʩʢʘʷ ʮʠʨʢʫʣʷʮʠʷ,

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ,

ʢʫʯʝʚʦ-ʜʦʞʜʝʚʳʝ ʦʙʣʘʢʘ,

ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʷʩʥʦʛʦ ʥʝʙʘ 

20   ï 2 200 ʤ/ 1 ʯʘʩ

ʢʫʯʝʚʳʝ ʦʙʣʘʢʘ, ʪʦʨʥʘʜʦ 2  ï 0,2 20 ʤ / 1 ʯʘʩï0,5 ʯʘʩ  

ʪʝʨʤʠʢʠ, ʩʤʝʨʯʠ 0,2  ï0,002 0,2 ʤ / 30 ʤʠʥ  ï1 ʤʠʥ

ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ < 0,002 1ʤʠʥ. ï1 ʩ. 

Ŭ

ɓ

ɔ

9

1.1. ʆʩʥʦʚʳ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ (ʏʇʇ)



h

Ű

ʋʟʝʣ ʩʝʪʢʠ

ʐʘʛ ʩʝʪʢʠ

ʐɸɻ ʉɽʊʂʀ, ʈɸɿʈɽʐʀʄʆʉʊʔ ʉɽʊʂʀ ʠ  ʄʆɼɽʃʀ, 

ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʩʝʪʢʠ ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ 

10

8 ʰʘʛʦʚ - ʈɸɿʈɽʐɽʅʀɽ ʉɽʊʂʀn=8

n=9

n=3

n=4v

nςʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʩʝʪʢʠ  
ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ 

ʥʘ ʩʝʛʤʝʥʪʝ [0, 1 ]
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Operational (T574~ 27km)

Hypothesis:

Increased horizontal resolution 

resolves complicated Atlantic 

blocking pattern, slows simulated 

hurricane, and allows it to curve 

toward the East Coast

Model Initialized at 00UTC 24 October 2012

7-Day Sea level Pressure (mb) Forecast valid at 00 UTC 31 October 2012; Hurricane Position Shown Every 24h

Dr. Louis W. Uccellini
Director, National Weather Service

NOAA Assistant Administrator for Weather Services

College Park, Maryland December 3, 2013

Increasing NCEP Global Model Horizontal Resolution Improves Hurricane Sandy Track Guidance

Last 24 h of the high 

resolution experiment 

track based on 6h 

model output

ʈʠʚʠʥ: ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʰʘʛ ʩʝʪʢʠ ʧʨʠʤʝʨʥʦ 11 ʢʤ

Experiment (T1500~ 13km)

12
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https://en.wikipedia.org/wiki/Numerical_weather_prediction

ɻʣʦʙʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʰʠʨʦʪʥʦ-ʜʦʣʛʦʪʥʘʷ ʩʝʪʢʘ

ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʝʪʢʘ (ʚʳʩʦʪʘ ʠʣʠ ʜʘʚʣʝʥʠʝ,

ʩʠʛʤʘ ʚʝʨʩʠʠ)

ʌʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ

ʧʨʦʮʝʩʩʳ ʚ ʤʦʜʝʣʠ 

ʉʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʘʤ ɺʄʆʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 
ʤʦʜʝʣʴʶ ʘʪʤʦʩʬʝʨʳ / ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  
ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʯʠʩʣʝʥʠʷ (ʧʨʝʜʚʳʯʠʩʣʝʥʠʷ) 
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ  ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ  
ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 
ʛʠʜʨʦʪʝʨʤʦʜʠʥʘʤʠʢʠʘʪʤʦʩʬʝʨʳ ʩ ʦʙʤʝʥʦʤ 
ʪʝʧʣʦʤ ʠ ʚʣʘʛʦʡ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 
ʘʪʤʦʩʬʝʨʦʡ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ  ʚʝʣʠʯʠʥ 
ʚ ʪʦʣʱʝ ʘʪʤʦʩʬʝʨʳ ʠ ʥʘ  ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ.

https://en.wikipedia.org/wiki/


3. ʅʝʛʠʜʨʦʩʪʘʪʠʢʘʠʧʦʜʩʝʪʦʯʥʳʝʧʨʦʮʝʩʩʳ,
ʦʛʨʘʥʠʯʝʥʠʷʤʦʜʝʣʠʨʦʚʘʥʠʷ.

ʍʘʨʘʢʪʝʨʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʧʨʦʮʝʩʩʦʚ
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ʉʆɼɽʈɾɸʅʀɽ

1. ʉʦʚʨʝʤʝʥʥʳʡ ʯʠʩʣʝʥʥʳʡ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ (ʏʇʇ) ʚ ʤʠʨʝ.

1.1. ʆʩʥʦʚʳ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ (ʏʇʇ).

1.2.  ʆʧʝʨʘʪʠʚʥʳʡ ʏʇʇ ʚ ʤʠʨʝ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ.

2. ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ ʚʳʧʫʩʢʘ 
ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 
ʈʦʩʛʠʜʨʦʤʝʪʘ.

2.1. ʀ.ɸ. ʂʠʙʝʣʴʠ ʝʛʦ ʰʢʦʣʘ.

2.2. ɻ.ʇ. ʂʫʨʙʘʪʢʠʥʠ ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʦʜʝʣʴ.

2.3. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʛʣʦʙʘʣʴʥʘʷ ʤʦʜʝʣʴ ʇʃɸɺ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʏʇʇ.

2.4. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ COSMO ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠCOSMO-Ru.

2.5. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ICON ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠICON-Ru.

3. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ 
ʚʳʧʫʩʢʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ.

4. ɺʦʧʨʦʩʳ - 5 ʤʠʥ. 15



01.01.2023v3 ɻʣʦʙʘʣʴʥʳʡ ʏʇʇ, ʰʘʛ ʩʝʪʢʠ, ʫʨʦʚʥʠ ʈʝʛʠʦʥʘʣʴʥʳʡ ʏʇʇ, ʰʘʛ ʩʝʪʢʠ, ʫʨʦʚʥʠ

ECMWF IFS: ~9 ʢʤ; TCo1279 L137 + ʦʢʝʘʥ 0.25
0 

---------------------

MetOffice
ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ

UM: 10 ʢʤ, 70 ʫʨ., + ʦʢʝʘʥ 0.25
0
,

ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʘʷ
UM: 1.5 ʢʤ,950Ĭ1025Ĭ70, 

DWD

ɻʝʨʤʘʥʠʷ
ICON: 6.5 ʢʤ ʥʘʜ ɽʚʨʦʧʦʡ, 13 ʢʤ ʚʥʝ;120 ʫʨ.

ICON: 6.5 ʢʤ ɽʚʨʦʧʘ   Ĭ74,                       

ICON-De: 2.1 ʢʤ, ɻʝʨʤʘʥʠʷĬ65, 

CMC, ʂʘʥʘʜʘGEM: 15 ʢʤ; 84 ʫʨʦʚʥʷ, ʩʝʪʢʘ Yin-Yang 
GEM:  10 ʢʤ,   1108Ĭ1082Ĭ84  + ʦʢʝʘʥ 0.09

0

GEM: 2.5 ʢʤ,   2582Ĭ1332Ĭ84

CMA, ʂʠʪʘʡGRAPES-GFS:  16 ʢʤ,90 ʫʨʦʚʥʝʡ GRAPES-MESO: 3 ʢʤ, 2251Ĭ1501Ĭ70 

ʈʦʩʛʠʜʨʦʤʝʪ

ʈʦʩʩʠʷ

SLAV: 10 ʢʤ (0.08-0.14)ÁĬ0.11Á), 104 ʫʨʦʚʥʷ 

(ʩ ʦʢʪʷʙʨʷ 2023 ʛ.)

COSMO-Ru: 6.6 ʢʤ, 2000Ĭ1000Ĭ40, 

COSMO-Ru: 2.2 ʢʤ, 1200Ĭ1400Ĭ50, ʄʦʩʢʚʘï1ʢʤ, 

COSMO-Ru: 1 ʢʤ,    200Ĭ200Ĭ50       ʉʦʯʠï1.1ʢʤ

NCEP, ʉʐɸ GFS_fv3: 13 ʢʤ, 127 ʫʨʦʚʥʝʡ

12 ʢʤ,      935Ĭ835Ĭ60; 

3 ʢʤ, 1827Ĭ1467Ĭ60, 1189Ĭ1249Ĭ60, 373Ĭ561Ĭ60,401Ĭ325Ĭ60;

1.5 ʢʤ,    333Ĭ333Ĭ60.

Meteo France TL1798c2.2: ʦʪ 5 ïʜʦ 24 ʢʤ(ɿʘʧɽʚʨʦʧʘïʚʥʝ),105ʫʨ. ALARO: 1.3 ʢʤ, 1536Ĭ1440Ĭ90; 

JMA, ʗʧʦʥʠʷ
GSM; 13 ʢʤ, TG959, 128 ʫʨʦʚʥʝʡ (ʜʦ 0.01 ʛʇʘ) 

(ʩ ʤʘʨʪʘ 2023 ʛ.)

MSM: 5 ʢʤ,   817Ĭ661Ĭ76 ʜʦ 22 ʢʤ;

LSM: 2 ʢʤ, 1581Ĭ1301Ĭ76 ʜʦ 20 ʢʤ.  

KIM, ʖ. ʂʦʨʝʷKIM (Korean Integrated Model) + UM: 10 ʢʤ, 70 ʫʨ. 1.5 ʢʤ, 1188Ĭ1148Ĭ70 16

0.50 - 55 ʢʤ

0.50 - 55 ʢʤ

ʉʦʚʨʝʤʝʥʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ ʏʇʇ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʚ ʦʩʥʦʚʥʦʤ ʥʘ 1 ʷʥʚʘʨʷ 2023 ʛ.)

13 ʢʤ

0.25 - 27 ʢʤ
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https://wmolcdnv.ecmwf.int/
WMO Lead Centre for Deterministic Forecast Verification (WMO-LCDNV)
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ɺʄʆ: ɸʧʨʝʣʴ 2024. ʅ500. 

ʉ ɸʅɸʃʀɿʆʄ                                            ʉ ʅɸɹʃʖɼɽʅʀʗʄʀ

KMI    KMA

GSF   JMA   

UM     MetOffice

ICON DWD

IFS    ECMWF

24    48     72     96    120   144  168    192  216   240             24    48     72     96 120  144    168  192  216   240 

WMO Lead Centre for Deterministic Forecast Verification: https://wmolcdnv.ecmwf.int/
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2.3. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ COSMO ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠCOSMO-Ru.

2.4. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ICON ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠICON-Ru.

3. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ 
ʚʳʧʫʩʢʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ.

4. ɺʦʧʨʦʩʳ.
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ʉʆɼɽʈɾɸʅʀɽ

1. ʉʦʚʨʝʤʝʥʥʳʡ ʯʠʩʣʝʥʥʳʡ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ (ʏʇʇ) ʚ ʤʠʨʝ.
1.1. ʆʩʥʦʚʳ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ (ʏʇʇ).

1.2.  ʆʧʝʨʘʪʠʚʥʳʡ ʏʇʇ ʚ ʤʠʨʝ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ.

2. ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ ʚʳʧʫʩʢʘ 
ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 
ʈʦʩʛʠʜʨʦʤʝʪʘ.
2.1. ʀ.ɸ. ʂʠʙʝʣʴʠ ʝʛʦ ʰʢʦʣʘ.

ɻ.ʇ. ʂʫʨʙʘʪʢʠʥʠ ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʦʜʝʣʴ.

2.2. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʛʣʦʙʘʣʴʥʘʷ ʤʦʜʝʣʴ ʇʃɸɺ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʏʇʇ.

2.3. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ COSMO ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠCOSMO-Ru.

2.4. ʅʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ICON ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠICON-Ru.

3. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʇʇ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʜʣʷ 
ʚʳʧʫʩʢʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ.

4. ɺʦʧʨʦʩʳ.
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https://method.meteorf.ru/publ/tr/tr374/05.pdf

ʅ500   ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʘʥʦʤʘʣʠʠ

ʇʃɸɺ
2011                 2015                2019

ʅ250   ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʘʥʦʤʘʣʠʠ

ʇʃɸɺ

2011                    2015           2019
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ENVIROMIS 2023, 13-17 ʠʶʥʷ 2023, ʄʦʩʢʚʘ

Psea V

T2 ʊʦʯʢʘ ʨʦʩʳ
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https://method.meteorf.ru/

�Î ʆʮʝʥʢʠ ʧʨʦʛʥʦʟʦʚ 
�Î 3. ʆʮʝʥʢʠ ʧʨʦʛʥʦʟʦʚ 

ʧʨʠʟʝʤʥʳʭ   é 

ʉʨʘʚʥʝʥʠʝ ʦʰʠʙʦʢ ʧʨʦʛʥʦʟʦʚ COSMO ʠ ʇʃɸɺ ʧʦ ɽʊʈ. ʗʥʚʘʨʴ 2024

Psea V

T2 ʊʦʯʢʘ ʨʦʩʳ


