
15

 5 5 1 .4 6 5

, 

, 
,
.

,   – -
. -

.
-

, -
.

: , , -
, , .

-
, , 

. -
-

.

-
.  – , -

, , . . -
 ( -

, [1, 2]) 
.

, -
 ( ) -

. 

.
-

. 
, 

. 
-

GrADS [3].
, -

, 
, 

, .
, , -

© ,  2014



16

. 1 . : 
 ( ). -

C , -
 2 C; -

 « » 
) ( ).

 ( , ) -
 –

 ( .1). 
,

, , 
, .

-
, 

. , -
, -

.

. -
-

 –  ( , -
) –  ( , ).

 (u ) -
 ( )  [4]

u
tdt

d , (1)

u(t, x) = x(t) – x t.

z, :

z
w

tdt
d , (2)

w – .
 (1), (2) -

 –  (1)  (2), -
. -

-
-

.



17

, -
. 

,  -

. 
:

– 
) ;

– ;
– 

 – .
-

, -
. -

.
, -

 – . , -
, 

.

 [5, 6] -
.

. -
.

 ( ) -
. -

, -
. , 

,

.
, -

, -
. 

, , , -
. , -

z , -
( ).

( )  ,  -
ZZ

. .2. -
,

.1,  2, .
, 

 ( )



18

. 2 .
: 

 ( ). -
, 

 2 .; -
 ( ) ( ).

, -
.

.3. -
, -

 (10,030 ., 49,875 .)  (10,355 .,
50,758 .). -

, -
-

 [7, 8].
.3 . 

,  « » -
. , , 

», -
 ( ) . , -

, . , 
.

-
, , 

. 3 .  (10,030 ., 49,875 .)
– (10,355 ., 50,758 .):  ( ). -

C ,
 2 C;

 « » 
( ), ,  ( ).



19

, - -
. .

, -
, . -

, -
. 

.

1. Blumberg A.F., Mellor G.L. A description of a three-dimensional ocean circulation
model / Three-Dimensional Coastal Ocean Models / Ed. N.S.Heaps.– Washington,
DC: American Geophysical Union, 1987.– 208 p.

2. Mellor G.L. User’s Guide for a Three-dimensional, Primitive equation, Numerical
Ocean Model Version 1998.– Princeton, Princeton University, 1998.– 41 p.

3. Brian Doty The Grid Analysis and Display System. GrADSV1.5.1.12.– 1995.
http://www.doty@cola.iges.org).

4. ., . . .VI. . 3-
., .– .: , 1986.– 736 .

5. Rossby C.-G. Planetary ow patterns in the atmosphere. Quart.  //  J.  Roy. Meteorol.
Soc.– 1940.– v.66 (Suppl.).– P.68-87.

6. Haynes P.H., McIntyre M.E. On the Evolution of Vorticity and Potential Vorticity in
the Presence of Diabatic Heating and Frictional or Other Forces // J. Atmos. Sci.–
1987.– v.44(4),  1.– P.828-840.

7. ., . -
 // . . . -

. .– 1993.– .28,  12.– C.1218-1222.
8. ., ., .

,  // .–
1993.– .33, .4.– .501-506.

 1 7 .1 1 .2 0 1 4  .

, 
-

, 
. 

,  – . 

. 
, 

.

ABSTRACT  Analysizing the problems encountered when using traditional procedure of
averaging the vertical profiles of hydrophysical parameters, it was drawed a conclusion to
take into account the vertical displacement of the liquid-elements. To do this, it is pro-
posed to use the Lagrange invariants, in particular, the averaging background of the den-
sity field distribution. This allows calculating the occurrence depths of the various ele-
ments of the vertical liquid structure. As the average vertical distribution of required pa-
rameter the average value for each fluid element assigned average depth of the element is
used.

http://www.doty@cola.iges.org

