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[ 2] / 3 4,118 10–7 5,017 10–7 3,704 10–7 5,017 10-7 4,477 10-7 5,017 10-7 

[CO2], / 3
–8,984  10–8 –1,312  10–7 –5,392  10–8 

 [ 2],

/( 2 )

–4,127  10–10 –6,027  10–10 –2,477  10–10 

4. ,

,
-

.
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 ( , -
, 2003).  

2 -
- , - ,

.  (De 
Grandpre et al., 1997) ,

. , -

2 -
,

 (Takahashi et al., 2002; Olsen et al., 2004). 
-
-
-

 (Brewer et al., 1986; Bates et al., 
1996; Brewer et al., 1997; Goyet et al., 2000). 

,
-
-

. ,  «

2 ,
, -

3» ( , , 1984), 
.

  5. 2 -

-
 ( ,

2006; ., 2007). 
-

, -
. ,

,  Levitus, Boyer (1994) 
http://www.cdc.noaa.gov/. -
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 (Falkovski et al., 1998). 
-

, -
 200- . -

-
.

,
,

2 , -
. ,

, ,
, -

 ( , -
- - ). 

-
,

.

, . -
.

6. 

-
1997/98 . -  1988 ., 

.4. 

/ ,i z iF K dC dz Kz — ,

 140 ; dCi/dz — 
. ,

2 -

,  90 .; ,
 115  140 ., .

- 2  90 . -
, , ,
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- .
- .

- 2

(90 . .) , , , -
 ( — ) ,

. -
; , -

, .

 4 

—  ( /( 2 )) -
1997/98 ., -  1988 .

-  1997/98 .
. .

2

90 –2,72 -8 –2,30 -8 –2,46 -8 –2,61 -8 –2,72 -8 
115 1,86E-9 5,97E-11 –1,19E-9 –2,28E-9 –3,24E-9 
140 2,23E-10 –1,42E-9 –4,35E-9 –5,74E-9 –7,74E-9 

90 1,32 -7 1,20 -7 1,23 -7 1,29 -7 1,33 -7 
115 2,28E-7 2,29E-7 2,31E-7 2,28E-7 2,32E-7 
140 5,67E-8 6,69E-8 7,86E-8 9,36E-8 1,078E-7 

-  1988 .
. .

2

90 –1,88 -8 –2,24E-8 –2,10E-8 –2,56E-8 
115 7,11 -9 5,43E-9 1,14E-9 –9,66E-10 
140 6,43 -9 5,80E-9 2,39E-9 –2,57E-8 

90 1,21 -7 3,68E-8 3,61E-8 4,26E-8 
115 2,34 -7 1,37E-7 1,35E-7 1,46E-7 
140 5,72 -8 1,05E-7 1,16E-7 –1,09E-7 



77

7. :

,
-

, , -
 — -

. -

. -

. , -
, - , -

.
-

:

( / / ).Adv U C x V C y

-

2 -

,  90, 115, 140 .
 0 ., 90 . .

2 :

2 . ., 88 . .; 2 . ., 92 . .; 2 . ., 92 . .; 2 . .,
88 . . C U V

http://www.nodc.noaa.gov/OC5/indprod.html.  

, . -

2,

(Tw)  (S) . 5. -

2  –1,42 -15 

+4,4 -14 /( 2 ) -  –1,77 -13  +5,11 -15 

/( 2 ) - .
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 5  

2 ( /( 2 )), Tw ( / ),  
S (‰/ )  0—200 

- , -

. . CO2 Tw S

-   –1,42 -15 1,66E-07 4,47E-09 
 –4,27 -15 8,03E-08 –2,93E-08 90 

-  5,11 -15 1,63E-07 –5,00E-08 

-  –3,54 -14 2,35E-07 1,24E-08 
 –8,25 -15 4,45E-07 1,02E-08 115 

-  –1,09 -14 –4,54E-09 –1,10E-08 

-  4,40 -14 4,68E-08 –1,18E-08 
 –1,62 -13 7,20E-07 4,25E-08 140 

-  –1,77 -13 4,68E-08 1,90E-07 

2  ( . 6) 
 90 .  0,006 ( )  0,05 ( - ),

 6 

2

. .
. .

-   –1,67E-02 2,03E-04 –1,65 -02 
 –6,37E-03 4,81E-05 –6,32 -03 90 

-  –5,06E-02 5,62E-03 –5,00 -02 

-  –1,85E+00 5,11E-04 –1,85 +00 
 –1,75E-02 3,63E-02 1,88 -02 115 

-  –3,28E-01 –8,25E-03 –3,36 -1 

-  6,61E-01 –6,67E-04 6,57 -01 
 –2,96E-01 2,82E-02 –2,93 -01 140 

-  –6,32E-01 1,54E+00 9,08 -01 
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115 . —  0,018 ( )  1,85 ( - ),  140 . — 
 0,29 ( )  0,91 ( - ). , ,

2

- . -

-  115 .
-
-

2 .
, -

2 2 2 2( / / ).lA C x C y -

l -
. , -

,
.  (Levitus, 

Boyer, 1994)  1 ,
 100 .  100 . . -

l 107c 2/  (http://oceanworld. 
tamu.edu/resources/ocng_textbook/, , 1978). 

,
 1—2 

. , -
 90—115 . .,

2 ( ) -
,  — -

,  1—2 -
.  140 . .

 1,5—10 .
, -

;
-

. -
, ,

.
 0 .,  

90 . . ( . 3).  
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. 3. 2 .

1 — ,
z; 2 — .

-
, - ,

 — -
.

8. 2,

, -
, -

 (37,5 . ., 70 . .), ,

–3,00 -12  –1,00 -12 0,00 -12 1,00 -12 2,00 -12 3,00 -12

1
2

160

140

120

100

80

60

40

20

100

0

,

2, /( 3 )



81

 (40 . ., 155 . .). 
, ,

. . 7.  

 7 

 200-

CO2 Tw S

 –8,42E-15 –4,33E-07 –1,80E-07 
 1,64 -15 –3,19E-08 –1,78E-08 

 1,64 -13 1,14E-06 2,35E-08 
 –4,24 -13 1,63E-06 –6,25-08 

. 7, , -
, ,

-
,  1—2 .

 2—4 
. ,

.
.

, , -
- - , -

2

.
,

2 .
,

2



82

. , -

2 , -
. -

-
.

2,
,

.

.
, ,

2, -
, -

. .

 (  09-05-
00874)  ( . .  86). 

. . ,  . .  (1984). . — .: -
.

. .  (2006). 2

. — . . , 42,  2, 
. 250—257. 

. . ,  . . ,  . . ,  . .
(2007). 

,  21- -
. — . . , 43,  3, 313—319.  

. . ,  . .  (2003). 
-

. — , 2, . 46—53. 

. . .1 (1978). — .: .

Bates,  N.  R.,  Micha el s,  A.  F.  & Kna p,  A.  H.  (1996). Seasonal and in-
terannual variability of the oceanic carbon dioxide system at the U.S. JGOFS Ber-
muda Atlantic Time-Series Site. — Deep-Sea Res., V. 43, . 347—383. 



83

Brew er P.  G .,  Brad show  A.  I . ,  Shafer  D.  K.,  Wil l iams R.  T .  
(1986). In: The Changing Carbon Cycle: A Global Analysis / Eds. J. R. Trabalka, & 
D. E. Reichle. — Springer, New York, p. 348—370.  

Brew er P.  G.,  G oyet  C .,  Fried rich G .  (1997). Direct observation of the 

oceanic CO2 increase revisited. — Proc. Natl. Acad. Sci. USA, V. 94, No. 16, .
8308—8313. 

D’Allessi o,  S .  J.  D.,  K.  Abdel la,  and N.  A.  McFarla ne  (1998).  
A new second-order turbulence closure scheme for modeling the ocean mixed layer. — 
J. Phys. Oceanogr., 28, No. 8, . 1624—1641. 

De Gra ndpre M .  D.  et al. (1997). Simultaneous mooring-based measure-

ments of seawater CO2 and O2 off Cape Hatteras, North Carolina. — Limnol. and 
Oceanogr., V. 42 (1), p. 21—28.  

Falkowski  P .  G .,  R.  T .  B arber,  V.  Smet acek  (1998). Biogeochemical 
controls and feedbacks on ocean primary production. — Science, V. 281, Chemistry 
and Biology of the Oceans, . 200—206. 

Feely,  R.  A.,  R .  Wannink hof,  T.  Takaha shi ,  P .  (1999). Tans, Influ-

ence of El Nino on the equatorial Pacific contribution to atmospheric CO2 accumula-
tion. — Nature, 398, 597.  

Goyet  C .,  Healy  R.,  Ryan J.  (2000). Global distribution of total inorganic 
carbon and total alcalinity below the deepest winter mixed layer depths. 
ORNL/CDIAC-127. — Oak Ridge, Tenn. — 28 .

Olsen  A.,  Abdi rahma n A.  M.,  Stua rt-Ment eth  A.  C.  et al. (2004). 

Diurnal variations of surface ocean pCO2 and sea-air CO2 flux evaluated using re-
motely sensed data. — Geophys. Res. Lett., V. 31, L20304. doi:10.1029/2004 
Gl020583. 

Wannink hof  R.  (1992). Relationships between wind speed and gas exchange 
over the ocean. — J. Geophys. Res., V. 97, No. C5, . 7373—7382. 

Levitus S. ,  Boy er T .  P.  (1994). World Ocean Atlas, V. 1, 2. — Washing-
ton, D. C. — 186 p. 

Takaha shi  T.,  Feely  R.A . ,  Weiss  R .  et al. (1997). Global air-sea flux of 

CO2: an estimate based on measurements of sea-air pCO2 difference. — Proc. Nat. 
Acad. Sci. USA, V. 94, . 8292—8299. 



84

 551.510.04 

. . , . .

. . .
194021 - , . , 7 

e-mail: murkat@mail.ru, ego@main.mgo.rssi.ru 

 25.02.2010  
 16.03.2010 

1. 

-

- .
,  Young et al. (1997), 

-
.

 Daescu et al. (2003), Damian et al. (2002), Sandu et 
al. (2003) 

-
,  — -

-
,

.
,  Mathur et al. 

(2004)  Carter, Luo et al., -
-

, ,  Dennis 
et al. (2009), .

-



85

,
.

,  (1979). -
-

. (1983). 
-

, -
,

, -

(Olesen, 1995).  

2.

 « »

, -
. -

,
, -

, .
- , -

, -

-
. ,

 ( , -
. .) -

-
,

, . -
,

 (Carter et al., 1999). 



86

-
-

 CBM4 (Carbon Bond Mechanism) 
(Gery et al., 1989)  SAPRC (Statewide Air Pollution Research Cen-
ter) (Lurmann et al., 1991). CBM4  83  29 

, SAPRC-99 — 187  65 -
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 Luecken (2008).  

,  MaxMod (58  36 -
), , ,
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 Chameides (1978)  Kitada, Peters (1980). 

, -
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3. 

 (KPP). KPP 
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, -
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.  kpp « »
-

C  FORTRAN90 ( ). -
 KPP  Daescu et 

al. (2003), Damian et al. (2002)  Sandu et al. (2003). 
-

. -
, .

, NO  NO2.
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(Carter et al., 1999). 
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, . -

 O3, NO  NO2 -

. -
.

 ( )
 ITC (Indoor Teflon 

Chamber). -
.

 6000 .

 50 % (Carter, Luo et al.). -
,

.
- , , -

- , -
 300 ,  ITC  1993 .

, -
-

 ( -
-

).  « »
 1e–05.  

-

F(Ccal/Cmeas) ,

 (Ccal),

(Cmeas) (  O3, NO  NO2 : CBM4, 
SAPRC-99, MaxMod). -

. 1. 
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. 1. -
, -

 c  MaxMod 
.

-

FA2,  (

), Ccal -

Cmeas -

a,  0,5 a  2. -
FA2 : FA2 = F(2) – F(0,5), 

F, , -
.

. 1.

 1 

FA2 (%) 

MaxMod CBM4 SAPRC-99 

O3 4,15 71,99 68,05 

NO 18,53 30,53 35,44 

NO2 83,26 42,68 50,04 

F
1,2

1,0

0,8

0,6

0,4

0,2

0
0,00 20,00 40,00 60,00 Ccal/Cmeas



89

 « » -
 SAPRC-99 (68,05 % 

 O3, 35,44 %  NO  50,04 %  NO2). 
« »

 MaxMod (4,15 % 

O3, 18,53 %  NO  83,26 %  NO2). 
, -
,

SAPRC-99, 
, -

, -
. ,

,

,  O3, NO  NO2, -
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 —  ( -
, 2008; , 1993), -

,  ( -

q  1,5 ), -
.  = 0,2. -

 2 % 
( ). 

> 0,5, -
.  2 %-

-
:  —  0,45  0,42 ; -
 —  0,6  0,4 ;  — -

,  0,42;  —  0,4 
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, -
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). -
. -

, -
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 ( )
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 ( -
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-

. . 2 
(r) . -

r .

 2 

 1,0 0,35 0,24 0,36 0,23 

 0,35 1,0 0,31 0,22 0,29 
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-
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 2005 .

 %   %  
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 446 3,8 1353 2,3 
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 1764 15,0 10027 16,9 
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3
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6 .  6 6,5 307 464 606 812 1000 1140
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( . 2). ,
-

.
 ( )

 = 85,94 mFH/2, 

m —  ( /( 2)), F —  ( 2),  
H —  ( ). 

 2 

: 1980—2000 . (I)  
 2041—2060 . (II) 

,

/( 2) ,,
F 2

I II I II 

68 323 12,1 13,2 49,8 8,35 9,1 

 59 354 11 12,0 53,8 9,02 9,8 

 57 407 11 12,1 110 21,15 23,3 

 45 179 10 10,9 93,1 7,18 7,8 

 84 766 12 13,1 80,5 31,81 34,6 

 76 432 11 11,9 48,9 9,87 10,8 

 158 1490 9,5 10,3 73,8 45,18 48,8 

 50 514 10 11,0 115,2 25,27 27,9 

 108 1080 10 10,8 42,6 19,71 21,4 

 183 2700 10,8 11,6 69,5 79,11 93,9 

 82 330 12 13,3 127,4 21,40 24,0 

 45 203 10 10,7 208,2 17,89 19,4 

 184 2690 7,5 7,9 172,8 149,73 158,6 

 73 1070 8,7 9,3 371 14,83 158,8 
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I II I II 

 88 1270 9,1 9,7 72,9 33,39 38,6 

 168 1680 9,5 10,2 38,5 26,29 28,3 

 104 544 10 10,8 124 28,78 31,2 

 138 1910 11 12,1 97,2 82,11 96,6 

 152 1620 10,5 11,2 114 83,26 89,1 

 231 5080 9 9,8 126,6 248,54 269,7
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 69 349 9 9,6 125 16,64 18,0 
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 1877,75 2180,99 
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 HO2 + NO  OH + NO2, (13) 
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On prevention of global warming through dispersion of sulfate aerosols in the 
stratosphere. Meleshko V .  P .,  Katt sov V.  M.,  Karol  I .  L.  Proceedings of 
MGO. 2010. V. 561. P. 7—27. 

Numerous studies show that global climate warming due to increase of green-
house gases may cause substantial impact on environment in the forthcoming dec-
ades. To reduce or prevent possible negative consequences of such warming, the both 
technologies of reduction emission of greenhouse gases and deliberate climate forcing 
are widely discussed including its governance. The current studies aimed at assess-
ment of impact of simultaneous CO2 increase and stratospheric aerosols emission on 
global and regional climate, ozone layer, and ocean oxidation are discussed in the 
paper. It is pointed out that creation and subsequent maintenance of artificial aero-
sols layer in the stratosphere can stop or delay the global warming, but it will also 
result in decrease of global precipitation, particularly noticeable in the tropical zone. 
Furthermore, setting up of aerosol screen in stratosphere does not resolve the issue 
of CO2 increase in the atmosphere that brings to further oxidation of the ocean, in its 
turn, and will have harmful consequences for marine biosphere. As striking example 
of insufficiently considered human intervention in the environment with intention of 
its more efficient utilization may be considered grievous fate of Aral sea that seri-
ously affected social and economic life of countries in Central Asia. Majority of scien-
tific community all over the world expresses great concern about possible large scale 
implementation of intentional influence upon climate system. Political and ethical 
issues relevant to intentional interference of the human with the natural environ-
ment are also discussed. 

Keywords: global climate warming, sulfate aerosols, greenhouse gases. 

Ref. 10. 
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 551.581, 551.583 

On combining climate models in ensembles. Genikhovich E.,  Pavlova  T.,  
Katt sov V. Proceedings of MGO. 2010. V. 561. P. 28—46. 

An original approach to data assimilating and combining the climate models pro-
jections in multi-model ensembles has been developed. It is based on the techniques of 
approximation and regularization of multidimensional vectors in the linear Euclid-
ean space with the use of the non-orthogonal vector basis. As a result, just a subset of 
the models included in the ensemble is sufficient for reconstructing the long-term 
variations of the modeled characteristics.  

The approach was successfully tested using the data series of the annual tem-
peratures averaged over the Globe and Northern Hemisphere corresponding to the 
last 100 years. These data were generated using the ensemble of 17 climate models. 
The efficiency of the developed method was confirmed by comparison of the results 
obtained against the historical data set known as HadCRUT3. It was shown in par-
ticular that the rms errors of simulation of the mean global temperatures were re-
duced 4 to 14 times for non-filtered and filtered time series correspondingly as com-
pared with the “standard” ensemble-averaged estimates. For the temperature anoma-
lies, such a reduction was around 2 to 4 times.  

The results obtained indicate that the number of models included in an ensemble 
could be excessive. It could be attributed to the fact that the time series generated by 
different models in the ensemble may be comparatively closely correlated. The devel-
oped method seems to be promising in reducing uncertainties of the climate projec-
tions for the 21st century.  

Keywords: climate models, ensemble, multidimensional vector, approximation, 
regularization. 

Tab. 1. Fig. 3. Ref. 36. 
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Discrimination of climate models, probabilistic approach. Bekryaev R. V. 
Proceedings of MGO. 2010. V. 561. P. 47—66. 

Methodology of climatic models discrimination based of probabilistic approach is 
presented. The method consists of the testing of specific climatic characteristics via 
their statistical comparison with the estimates obtained from the analysis of observa-
tional data. We propose the routine procedure of sample variance, spectral density, 
sample mean and linear trend analysis. The methodology allows taking into account 
the autocorrelation in the modeled and observationally based time series. We applied 
the methodology to CMIP3 numerical simulation outputs analysis. The statistical 
testing was successful for the models echam, echo  hadcm3. 

Keywords: models, random processes, discrimination, autocorrelation. 

Fig. 7. Ref. 6. 

 551.465 

The estimate of the one-dimensional model applicabilty to the upper quasi-
homogeneous layer in World Ocean key regions. Bortkovski  R. S., Egorov B. N. 
Proceedings of MGO. 2010. V. 561. P. 67—83.

The problem of gas exchange between air and ocean is far from final solution up 
to now. Modern estimates of the climatic gas exchange are based on diffusive formu-
lae. The gas flux is found there as a product of “gas exchange velocity”, the quantity 
depending on wind speed, to concentration difference between the very sea surface 
and the subsurface water layer. Besides it is implicitly assumed that the difference 
doesn’t depend on the wind speed, and that it has a constant value. However this 
approach seems correct not at the moderate wind only, but more of it at the unchang-
ing conditions in the upper ocean layer. At such serious variations as the observed 
Southern Oscillation manifestations the approach is hardly applicable. That’s why 
here is used the new version of the numerical model which was applied before to solve 
various problems. It is shown that the applicability of one-dimensional models is de-
fensible in cases when vertical influxes of transferred substances are significantly 
greater than the horizontal ones.  

Keywords: one-dimensional model, gas exchange, the upper quasi-homogeneous 
layer. 

Tab. 7. Fig. 3. Ref. 17. 
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On estimation of efficiency of different chemical mechanisms used for model-
ing of transformation of atmospheric pollutants. Mek ruykova E. V., Genik-
hovich E. L. Proceedings of MGO. 2010. V. 561. P. 84—91. 

The efficiency of different (photo)chemical mechanisms and models is analyzed 
in this paper. The models are represented by the set of taken into account chemical 
reactions and corresponding reaction rates. The results of calculations with the use of 
these models should be compared with data of measurements in smog chambers. The 
method of comparison of efficiency estimates of different models is introduced in 
this paper. Using the data of laboratory experiments carried out at the University of 
California the quantitative efficiency estimates are presented here for three sets of 
chemical reactions selected from publications.  

The results obtained could be used for selection of chemical mechanisms appro-
priate in solution of problems of atmospheric chemistry.  

Keywords: modeling, transformation of pollutants, chemical mechanism, effi-
ciency estimate, smog chambers. 

Tab. 1. Fig. 1. Ref. 17. 

 551.510.42 

The forecast of extremely high levels of air pollution in the cities of the industrial 
region. Kosta reva  T. V., Kiri l l ova  V. I., Nikolaev V. D., Sonkin L. R. 
Proceedings of MGO. 2010. V. 561. P. 92—103. 

The problem of the forecast of extremely high levels of air pollution (EHLAP) 
for the cities of the industrial region is examined. The forecast for each city of the 
given region, including the cities where there are not enough data for working out of 
synoptical-statistical schemes of the forecast, and also an estimation of an expected 
air pollution condition as a whole in this region are considered. It is shown that the 
character of the influence of the synoptic conditions on air pollution level in the cit-
ies within the given region is approximately identical. In this connection for each city 
of the region the same synoptic governing parameter (“predictor”) Sn can be ac-
cepted. For validation of this approach the synoptical-statistical schemes of the 
EHLAP forecast have been developed for the group of the neighboring cities using 
the same predictor Sn. All the schemes have sufficiently effective. Recommendations 
for the forecast are given.  

The occurrence of the tendency to simultaneous formation of the high levels of 
the air pollution in the cities of the given region is shown. 

Keywords: extremely high level of air pollution, the forecast of air pollution, 
concentration of pollutants, weather conditions, synoptic situations. 

Tab. 6. Fig. 4. Ref. 38. 
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Wind energy climatic resource investigations at lower 200 m atmosphere layer 
over Leningrad oblast. B ori senko M. ., Gobarova  E. ., Zhi ltsova  E. L.  
Proceedings of MGO. 2010. V. 561. P. 104—114. 

For the first time in domestic research based on long-term slip’s wind speed 
measurement by means of original technique a zoning map of wind energy potential 
values at 200 m level for Leningrad oblast and eastern part of Finnish bay was drawn. 
A close correlation link (r  0,95) between wind speeds at the ground level and wind 
energy potential at 200 m level was determined. Wind energy potential values for 20 
of most promising Finnish bay areas for 10—200 m atmospheric level were deter-
mined. Recommendations for megawatt class wind power plant placement are stated. 
Long period temporal wind energy potential oscillations in bay basin and Leningrad 
oblast terrain were detected.

Keywords: climatic resource, wind energy potential, long period temporal, map of 
wind energy potential. 

Tab. 2. Fig. 6. Ref. 14. 

 551.52.521 

The impact of expected climate change on mini hydroenergetics potential by the 
middle of 21th century (the Arkhangelsk Region case study). Akentyeva  E. M., 
Ivanova E. V. Proceedings of MGO. 2010. V. 561. P. 115—123. 

The impact of expected climate change on potential of minihydroenergetics in 
Arkhangelsk Region by the middle of the 21 century was assessed using ensemble 
data of 16 GCMs. Various types of potential were evaluated taking in the account 
runoff data calculated as a difference between precipitation and evaporation sums in 
the Department of Dynamic Meteorology in GGO. Economic assessment is included in 
potential analyses.  

Keywords: minihydroenergetics, runoff, climate change, climate models. 

Tab.3. Fig. 2. Ref. 6. 
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Solar radiation income on receiving surfaces of heliosystems over the russian 
territory. Stadnik  V. V., Psalomshic ova  L. M., Trofi mova O. V., Shani-  
na  I. N. Proceedings of MGO. 2010. V. 561. P. 124—137. 

The work considers regularities of global solar radiation income on inclined sur-
faces. The maps of annual totals of incoming global radiation on the surfaces facing 
the sun and on the surfaces inclined through the angle equaling the latitude of 
observation site are presented. The annual distribution of daily global radiation 
totals on inclined surfaces has been analyzed. The maps of average daily totals of 
global radiation on inclined surfaces in the month of maximum income under 
condition of average cloudiness are included in the work. 

Keywords: global solar radiation, inclined surfaces, heliosystems, maps of aver-
age daily totals of global radiation. 

Tab. 3. Fig. 4. Ref. 7. 

 551.58 

Climatic resources of low-potential geothermal heating supplied by thermal 
pumps. Smirnov D. V. Proceedings of MGO. 2010. V. 561. P. 138—144. 

Low-potential heat of the earth bringing by thermal pumps is one of the source 
of renewable energy resources. From the data of heat loss of standard building and 
winter temperature (–11 and –22 ) on the territory of the Russian Federation there 
were chosen the heat pump with heat capacity 10,6 kWt. Maps of long-term mid-
annual number of days were created and the analysis of the founding’s was also per-
formed. The favorable conditions for the better functionally of heat pumps and the 
number of days with temperatures of –11 and –22  increases from the West to the 
East. Iteration of temperature data used for calculation of energy portion of low-
potential heat in relationship to amount of total energy consumption. Such energy 
portion equals to 70 % on South-East R and 98 % on South-West R.

Keywords: thermal pumps, climatic resources, low-potential heat of the earth. 

Tabl. 2. Fig. 5. Ref. 8. 
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Locality systematization of meteorological stations involved method of cluster 
analyzes. Zinovyeva  N. A., Pigoltsi na  G. B. Proceedings of MGO. 2010. V. 561. 
P. 145—153. 

The methodology of the objective systematization in the complicated surface 
conditions according to station locality is presented. For this purpose method of clus-
ter analyzes was involved. Capability of cluster analyzes results for formalization of 
some peculiarities of microclimatic variability is shown.

These methods are applied for microclimatic description and zoning of the site of 
the Olympic Games «Sochi-2014». 

Keywords: cluster analyzes, meteorological stations locality, formalization of 
calculating microclimatic methods. 

Tab. 2. Fig. 2. Ref. 6.  

 551.501.721 

Possible aspects of using Sivkov formula. Morozova  I. V. Proceedings of 
MGO. 2010. V. 561. P. 154—163. 

The aim of the study discussed in this paper is to estimate the possibility of us-
ing the well-known Sivkov formula as applied to the whole territory of the Globe. To 
carry out the above study, there were used the data of long-term observations of 
global solar radiation and sunshine duration at the world radiometric network which 
were accumulated at the World Radiation Data Center (Russia, SPb, WRDC).  

The study results have been used in practice — the author used them for devel-
oping the algorithm of automated checking procedure for radiation data sent to the 
WRDC from the world radiometric network. 

Keywords: Sivkov formula, world radiometric network, global radiation, sun-
shine duration. 

Tab. 3. Fig. 2. Ref. 6. 
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Study of chemical possesses in the atmosphere using the urban monitoring 
data. Bezuglaya  E. Yu., Vorobyeva I. A., Poluektova  M. V. Proceedings of 
MGO. 2010. V. 561. P. 164—184. 

Based on the urban routine observation results, the possibility of estimating the 
air pollution levels by gas components (O3, NO, NO2 and HCHO) is shown using the 
classical chemical equations. The relationships between the concentrations of the 
above matters have been examined. The trend of formaldehide concentrations has 
been studied and the earlier conclusion on the atmosphere chemical activity over the 
Russia territory has been confirmed.  

Keywords: estimating the air pollution, gas components, chemical equations, the 
atmosphere chemical activity. 

Tab. 1. Fig. 13. Ref. 8. 

 551.508 

Optimal control of the state of meteorological measurement instrumentation 
base. Okorenkov V.Yu.  Proceedings of MGO. 2010. V. 561. P. 185—193. 

There has been made a brief analysis of the systems for analysis and control of 
the measurement instrumentation state. The paper presents the results and effi-
ciency of introducing in the Roshidromet of the automatic system developed by MGO 
for control of the state of meteorological measurement instrumentation base (ASC 
“STATUS-SI”). 

The directions are shown for further improvement of the systems for analysis 
and control of the state of measurement instrumentation bases in the Rosgidromet 
system on the basis of automatic calibration systems for mobile automatic testing 
laboratories MATL-1. 

Keywords: instrumentation, the systems for analysis and control, the state of 
meteorological measurement instrumentation base. 

Ref. 8. 
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The metrological reliability of meteorological information-measurement sys-
tems. Okorenkov V .  Yu.  Proceedings of MGO. 2010. V. 561. P. 194—212. 

The paper presents the results of studying the metrological reliability of airfield 
and network automatic meteorological information-measurement systems and com-
plexes operated and introduced in the Roshidromet system. There are given estima-
tions of the basic indices of metrological reliability which enable validating the cali-
bration intervals optimal with regard to reliability criteria. 

Keywords: the metrological reliability, meteorological information-measurement 
systems. 

Fig. 1. Ref. 21. 

 551.58.001.57 

Spatial features in the size distributions of the ice particles in the top of a 
hurricane. Kokhanovsky  A.  A.  Proceedings of MGO. 2009. V. 560. P. 213—222. 

The spatial distributions of particle absorption lengths (effective sizes), in Hur-
ricane Katrina as derived from MODIS/TERRA measurements for several stages of 
the storm development (August 24—29th, 2005) are considered. The largest crystals 
existed at the very first stage of the hurricane development, when it was getting 
organized. There is the enhancing tendency for the increasing in the size of particles 
along with the distance from the hurricane center. The temporal behavior of spatial 
distributions of cloud microphysical properties as derived from the analysis of 
MODIS imagery is studied in detail. The derived comparatively small values of effec-
tive diameters of ice crystals in the vicinity of the hurricane center are consistent 
with the hypothesis of homogeneous nucleation processes taken place in a hurricane, 
which is due to strong vertical updrafts. 

Keywords: hurricane, ice crystals, size distribution of ice particles. 

Fig. 3. Ref. 9. 
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Advanced tendencies of radar observations on atmosphere. Shchuki n G. G., 
Stepa nenko V. D., Snegu rov . V. Proceedings of MGO. 2010. V. 561. P. 223—
241. 

Types of complexed passive and active radar weather information obtained for 
the benefit of different consumers at present are presented. The development of me-
teorological network based on domestic polarized selection Doppler weather radar is 
reviewed. The results and prospects of passive radar use in complex with weather 
radar for estimation of aircraft ice covering, cloud lightning risk, cloud active coer-
cion control are presented. The prospect of common use of weather radars and light-
ning detectors for cloud lightning activity efficiency increase are presented based on 
experimental results. 

The use of radar profilers for wind detection on rocket and spacecraft launch 
heights provision is examined. 

A tendency for development of compact domestic weather radar is noted. For use 
in nowcasting a complexing of both radar and satellite data and terran weather net-
work data is used. 

Keywords: weather radar, combined active and passive radar systems, lightning 
risk, turbulence, ice covering, profiler, lightning detector. 

abl. 1. Fig. 11. Ref. 4. 
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Research into the condition of air-mass frontal layered cloudiness above the 
North-West region of Russia in respect to the problem of active modifications of 
clouds. Doronin A. P., Belevich M. U., Kozlov V. N., Ki lcha nskiy  E. E., 
Sheremyetiev R. V. Proceedings of MGO. 2010. V. 561. P. 242—265. 

The research of the phase structure of air-mass and frontal layered cloudiness 
aimed at artificial precipitation control during both warm and cold season of the year 
is completed. The results are based on the data, collected during 8000 flights of me-
teorological reconnaissance aircrafts, equipped with special devices, within the pe-
riod from 1953 till 1964. It is shown that nephystems are either overchilled (liquid-
drop) or mixed in winter and in summer, repeating in 95—100 %. The crystalline 
phase is marked in single occasions reaching only 2 %.  

The research of the phase structure of winter clouds provides the ground for 
substantiation of the possibility of using traditional reagents (solidified carbon diox-
ide, liquid nitrogen, silver iodide etc.) in order to prevent (change intensiveness) of 
winter snowfalls that effect public services of megacities and cause damage to traffic 
lines. Introduction of a small amount of reagents facilitates changing of the phase 
condition of clouds. That allows to perform active modifications of air-mass and 
frontal nephystems aimed at artificial precipitation control during the entire calen-
dar year.  

Keywords: active modifications of clouds, phase structure of clouds, reagents, 
nephystem instability.  

Tab. 6. Fig. 4. Ref. 37.  

 551.508.95; 551.510.41 

Gas chromatographic system for the analyses of hydrogen in the atmosphere. 
Priva lov V. I., Paramonova N. N.  Proceedings of MGO. 2010. V. 561. P. 266—
275. 

Gas chromatographic system for the analyses of hydrogen in the atmosphere was 
set up by MGO on the base of Russian made GC “Kristall 5000.2” with linear in wide 
range of measured concentration Pulsed Discharge Detector. Method of calibration 
and equipment testing is described. Random error of measurements not exceeds 1 % 
in accordance with WMO recommendations. The GC has quality control system. 

Significant influence of anthropogenic sources to atmospheric hydrogen concen-
tration was shown on the base of measurements at Voeikovo station (suburbs of 
Saint-Petersburg).  

Keywords: gas chromatography, atmospheric hydrogen, greenhouse gases. 

Tab. 1. Fig. 5. Ref. 5. 
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Severe frosts on the territory of the Archangelsk and Nenecky Region. Gri -
eshenko I .  V.  Proceedings of MGO. 2010. V. 561. P. 276—284. 

The results of the information processing of severe frosts on the territory of the 
Archangelsk and Nenecky Region are presented. The following climate parameters 
are calculates: average number of days with dangerous weather events, distribution 
of severe frosts on the territory and during seasons, temporal tendency. The circula-
tion and synoptic nditions of the formation of severe frosts are considered. 

Keywords: severe frosts, circulation and synoptic nditions, dangerous weather 
events. 

Fig. 7. Ref. 4. 
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