
ɐɢɪɤɭɥяɰɢя ɫɤɪɵɬɨɝɨ ɬɟɩɥɚ ɜ ɚɬɦɨɫɮɟɪɟ Ɂɟɦɥɢ: 
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ɇɟɥɨɤɚɥɶɧɨɫɬɶ ɚɥɝɨɪɢɬɦɨɜ ɨɰɟɧɤɢ ɞɜɢɠɟɧɢя 
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ȼɫɟɝɞɚ ɥɢ ɚɞɟɤɜɚɬɧɚ ɞɜɭɦɟɪɧɚя ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ? 



Ⱦɜɭɦɟɪɧɚя ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

Wimmers A.J., Velden C.S., J. Appl. Meteor. Climatol., 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

DMSP F13 SSM/I  əɧɜɚɪɶ 2003 -- ɇɨяɛɪɶ 2009 

DMSP F14 SSM/I  əɧɜɚɪɶ 2003 -- Аɜɝɭɫɬ 2008 

DMSP F15 SSM/I  əɧɜɚɪɶ 2003 -- Аɜɝɭɫɬ 2006, ɞɚɥɟɟ ɮɪɚɝɦɟɧɬɵ 

DMSP F16 SSMIS Ɉɤɬяɛɪɶ 2003 -- Ɉɤɬяɛɪɶ 2017 

DMSP F17 SSMIS Ⱦɟɤɚɛɪɶ 2006 -- Ɉɤɬяɛɪɶ 2017 

DMSP F18 SSMIS əɧɜɚɪɶ 2017 -- Ɉɤɬяɛɪɶ 2017 

Coriolis WindSat  Ɏɟɜɪɚɥɶ 2003 -- Ɉɤɬяɛɪɶ 2017 

Aqua AMSR-E   ɮɪɚɝɦɟɧɬɚɪɧɨ 

GCOM-W1 AMSR-2  ɮɪɚɝɦɟɧɬɚɪɧɨ 

Эɥɟɤɬɪɨɧɧɵɣ ɚɪɯɢɜ Remote Sensing Systems (www.remss.com) 

ɉɨɥя ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢя ɚɬɦɨɫɮɟɪɵ ɧɚ ɫɟɬɤɟ 0,25° 



Ⱦɢɧɚɦɢɤɚ ɩɨɥɟɣ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢя 

01.01.2003 

01.10.2017 



Ⱦɢɧɚɦɢɤɚ ɩɨɥɟɣ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢя 

1440 x 720 ɷɥɟɦɟɧɬɨɜ x 4 ɩɚɪɵ ɜ ɫɭɬɤɢ 

x 365.25 ɫɭɬɨɤ ɜ ɝɨɞ x ~15 ɥɟɬ 

22000 ɩɚɪ ɩɨɥɟɣ 



ɋɪɟɞɧяя ɤɚɪɬɢɧɚ ɰɢɪɤɭɥяɰɢɢ 2003 – 2016 ɝɝ. 

Palmén, Newton. Atmospheric circulation systems 

θ 

u 



ɋɪɟɞɧяя ɤɚɪɬɢɧɚ ɥɟɬɧɟɣ ɰɢɪɤɭɥяɰɢɢ 2003 – 2017 ɝɝ. 

Palmén, Newton ȼɜɟɪɯɭ: ɰɜɟɬɧɨɣ ɮɨɧ – ɩɨɥɟ ɂȼɋ 

ȼɧɢɡɭ: ɰɜɟɬɧɨɣ ɮɨɧ – ɞɢɚɩɚɡɨɧɵ ɫɤɨɪɨɫɬɟɣ ɚɞɜɟɤɰɢɢ 



ɋɪɟɞɧяя ɤɚɪɬɢɧɚ ɡɢɦɧɟɣ ɰɢɪɤɭɥяɰɢɢ 2004 – 2017 ɝɝ. 

ȼɜɟɪɯɭ: ɰɜɟɬɧɨɣ ɮɨɧ – ɩɨɥɟ ɂȼɋ 

ȼɧɢɡɭ: ɰɜɟɬɧɨɣ ɮɨɧ – ɞɢɚɩɚɡɨɧɵ ɫɤɨɪɨɫɬɟɣ ɚɞɜɟɤɰɢɢ 

Palmén, Newton 



Ɋɚɫɱɟɬ ɩɨɬɨɤɨɜ ɫɤɪɵɬɨɝɨ ɬɟɩɥɚ 

ɇɚɥɢɱɢɟ ɫɢɧɯɪɨɧɧɵɯ ɩɨɥɟɣ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢя 
ɚɬɦɨɫɮɟɪɵ W ɢ ɷɮɮɟɤɬɢɜɧɵɯ (ɢɧɬɟɝɪɚɥɶɧɵɯ ɩɨ ɜɵɫɨɬɟ) 
ɫɤɨɪɨɫɬɟɣ ɚɞɜɟɤɰɢɢ ɜɨɞяɧɨɝɨ ɩɚɪɚ v  ɩɨɡɜɨɥяɟɬ ɩɪɨɜɟɫɬɢ 
ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ ɩɨɬɨɤɨɜ ɫɤɪɵɬɨɝɨ ɬɟɩɥɚ Q ~ qvW ɱɟɪɟɡ 

ɩɪɨɢɡɜɨɥɶɧɨ ɡɚɞɚɜɚɟɦɵɟ ɝɪɚɧɢɰɵ 



Ɇɟɪɢɞɢɨɧɚɥɶɧɵɣ ɩɨɬɨɤ ɱɟɪɟɡ ɷɤɜɚɬɨɪ 



Ɇɟɪɢɞɢɨɧɚɥɶɧɵɣ ɩɨɬɨɤ ɱɟɪɟɡ 25° ɫ.ɲ. 



Ɂɨɧɚɥɶɧɵɟ ɩɨɬɨɤɢ 

ɂɧɞɢɣɫɤɢɣ ɨɤɟɚɧ Аɬɥɚɧɬɢɱɟɫɤɢɣ ɨɤɟɚɧ 



ɒɢɪɨɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɩɨɬɨɤɨɜ 

“On the whole (P–E) is positive in the Northern Hemisphere and negative in the 

Southern Hemisphere. To achieve balance, 1647 x 1013 kg/year of water vapor 

must hence be transported northward across the Equator. This corresponds to 

an annual transport of about 1022 cal of latent heat” 
Palmén, Newton 



ɒɢɪɨɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɩɨɬɨɤɨɜ 

Ɍɢɯɢɣ ɨɤɟɚɧ 



ɒɢɪɨɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɩɨɬɨɤɨɜ 

Аɬɥɚɧɬɢɱɟɫɤɢɣ ɨɤɟɚɧ 



ɒɢɪɨɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɩɨɬɨɤɨɜ 

ɂɧɞɢɣɫɤɢɣ ɨɤɟɚɧ 



ɒɢɪɨɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɢɯ ɫɟɡɨɧɧɵɯ ɩɨɬɨɤɨɜ 

Ɂɢɦɵ 2004 - 2016 

Ɂɢɦɚ 2016/2017 

ɋɪɟɞɧяя ɡɢɦɚ 

Ʌɟɬɚ 2004 - 2016 

Ʌɟɬɨ 2017 

ɋɪɟɞɧɟɟ ɥɟɬɨ 

ɋɪɟɞɧɢɟ 
ɫɪɟɞɧɟɝɨɞɨɜɵɟ 
ɩɨɬɨɤɢ 

ɋɪɟɞɧɢɟ ɩɨɬɨɤɢ 
ɩɨ ɞɚɧɧɵɦ 
Palmén, Newton 

(Ɍɚɛɥɢɰɚ 2.4, 
ɧɨɪɦɢɪɨɜɤɚ) 

Ɇɢɪɨɜɨɣ ɨɤɟɚɧ 



ɐɢɪɤɭɥяɰɢя ɫɤɪɵɬɨɝɨ ɬɟɩɥɚ ɩɨ Palmén, Newton 



Ʉɥɢɦɚɬɨɥɨɝɢɱɟɫɤɚя ɛɚɡɚ ɞɚɧɧɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɪɟɤ 



Ƚɥɨɛɚɥɶɧɵɣ ɬɪɨɩɢɱɟɫɤɢɣ ɰɢɤɥɨɝɟɧɟɡ 

Ɍɪɟɤɢ ɬɪɨɩɢɱɟɫɤɢɯ ɰɢɤɥɨɧɨɜ 
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Ɍɨɧɤɚя ɫɬɪɭɤɬɭɪɚ ɩɨɬɨɤɨɜ 



Ƚɟɨɩɨɪɬɚɥ ɫɩɭɬɧɢɤɨɜɨɝɨ ɪɚɞɢɨɬɟɩɥɨɜɢɞɟɧɢя 

http://fire.fryazino.net/tpw/ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя ɱɚɫɬɢɱɧɨ ɩɨɞɞɟɪɠɚɧɚ ɝɪɚɧɬɨɦ ɊɎɎɂ № 15-07-04422 А 


