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ABSTRACT

Results are presented of numerical predictions of month-to-month changes in ocean
surface temperature anomalies in the Northern Hemisphere, using a thermodynamic
model. For the 73-month period December 1965 to December 1970, and June 1972 to
May 1973, statistical evaluation of the predictions (of the sign of the change of anoma-
lies) shows skill substantially higher than that of predictions of a return toward normal.
The effect of the different heating and transport components that enter in the predic-
tions is evaluated. It is shown that the horizontal turbulent transport of heat in the
oceans corresponding to an exchange coefficient equal to 3 x 108 em? sec—! plays an
important role in determining the skill of the predictions. However, a model in which
the total horizontal transport of heat is neglected also shows good skill, due to evapora-
tion and vertical turbulent transport of sensible heat from the surface of the oceans.
The anomalies in the transport by mean ocean currents due to anomalies in the surface
wind are taken into account using Ekman’s formulas. However, although they are
important for the changes of the temperature anomalies, their contribution in im-
proving the skill of the predictions is not apparent from the limited number of cases in

which they were included.

1. Introduction

A thermodynamic approach to predict the
mean anomalies of temperature in the Atmos-
phere—Ocean-Continent System for periods of
about a month has been developed and applied
in long-range weather prediction (Adem, 1964a,
19655, 19706) and in ocean temperature predic-
tion (Adem, 1969, 1970qa, 1971), as well as in
studies of climatic fluctuations (Shaw & Donn,
1968, 1971; Adem, 1974, 1975) and of the
ocean effects on weather and climate (Adem,
1973).

The specific purpose of this paper is to
present a report on the applications of the model
to the prediction of mean monthly anomalies of
surface ocean temperature, which can be con-
sidered as an extension of previous reports on
the same subject (Adem, 1969, 1970a, 1971).

2. Brief description of the model

The model used in the numerical predictions
of ocean temperature that are reported in this
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paper is described in detail in several previous
papers (Adem, 1962, 1963, 1964 a, 19645, 19654,
19656, 1970a, 1970b). Therefore, only a brief
description of it will be given here.

The conservation of thermal energy (first law
of thermodynamics) is applied to the upper
layer of the oceans (down to about 50 to 100 m),
the upper layer of the continents (negligible
depth), and a vertically integrated one-layer
atmosphere (up to about 10 km), which in-
cludes a cloud layer.

The conservation of thermal energy for the
atmosphere is given by the following equation
(Adem, 1965a):

aT;,, Py ’
C,a, "a‘;* + AD‘ —cvaoKV Tm —chb VT,

=E;+G,+ G, (1)
where V is the two-dimensional horizontal

gradient operator; T, is the departure of the
mean atmospheric temperature from a constant
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value Ty, Tm,>Tn; ¢, is the specific heat of
alr at constant volume;

H
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where H is the constant height of the model

atmosphere and p* is the density given by

. B(H -2) \75 !
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Tw=Tn,+ T, ¢ is & fixed constant density at
Z =H, B is the constant lapse rate used in the
atmospheric layer, g is the acceleration of grav-
ity, vl is the horizontal component of the
wind, gg is the value of ¢* obtained by replacing
T, by T,, and K is the horizontal austausch
coefficient for the atmosphere.

On the right side of eq. (1), Ey is the rate at
which energy is added by radiation, G, is the
rate at which heat is added by vertical turbulent
transport from the surface, and G; is the rate
at which heat is added by condensation of water
vapor in the clouds.

On the left side, c,,a.,aT;,/at is the local rate
of change of thermal energy, and AD, and

—c,a, K V2T, are the advections of thermal
energy by the mean wind and by horizontal
eddies, respectively. The term chb-VT:,, will
be neglected.

The equation for the ocean layer (Adem,
1970a) is:

oT, , o
W\ Ve VI - KT 0 W

1
=— (B,-G,-G,) (2)
05Cs

where T is the departure of the surface ocean
temporaturc from a constant value T, T >
T, g, is a constant density and c, is the specific
heat; h is the depth of the layer; vsy is the
horizontal velocity of the ocean currents; W is
the vertical transport of heat at the bottom of
the layer; K, i3 the constant austausch coeffi-
cient; E, is the rate at which the energy is
added by radiation; G, is the rate at which
sensible heat is given off to the atmosphere by
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vertical turbulent transport; and G, is the rate
at which the heat is lost by evaporation. The
term haT,/at is the local rate of change of
thermal energy; hvsp- VT, and -hK, V2T, are
the horizontal rates of transport of thermal
energy by mean ocean currents and by turbulent
eddies, respectively.

In the continents, eq. (2) reduces to:
0=-FE,~G,—G, (2%

In the earlier version of the model, the follow-
ing assumptions have been made:

(a) In eq. (2), the horizontal transports of
heat by the mean ocean currents and by turbu-
lent eddies are neglected.

The vertical transport at the bottom of the
layer is also neglected.

() In eq. (1), 8t:,,/at is replaced by (T — T:,,p)/
At; where T;,,p is the value of T:,, in the previous
month and A¢ is the time interval taken as a
month. Similarly, 87T,/2t in eq. (2) is replaced
by (T - T;p)/At where T;p is the value of T in
the previous month, and At is also taken as a
month.

Using parameterizations for E;, E; G, G,
G, and AD,, the different components that
appear in eqgs. (1) and (2) are expressed as fune-
tions of T4, Ty 8Tw/8x and 87T, /0y (Adem,
19655, 19706).

Substituting the parameterized heating fune-
tions in eqs. (1) and (2) and using assumptions
(@) and (b), we obtain two linear equations to
compute T and T,. Due to assumption (a),
eq. (2) becomes algebraic. Therefore, the prob-
lem i3 reduced to solving a linear second order
elliptic differential equation of the type:

rre 6T:,,

rt aT’ ! ’ ’
m S P Tw=F,  (3)
oy

KV'T,+F, ="+ Fy
ox

where F;, F,, F;"" and F, are known functions
of the map coordinates x and y (Adem, 1970b).

We can remove (a) and still get the same type
of integration problem. To introduce the
transport by horizontal mean ocean currents and
by turbulent mixing, as well as upwelling, a
different method of integration is used, which
consists in integrating the equation for the
ocean layer with forward differences and the
equation for the atmosphere with backward
differences.

Considering that the term hoT,/at is of the
same order of magnitude or larger than any
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one of the others in eq. (2), one can attempt to
solve eq. (2) with forward or centered differences
to obtain the predicted ocean temperature,
which is then substituted in eq. (1) in which we
still use backward differences. This can be done
because in contrast with what happens in the
oceans, the storage term in the atmosphere is
small compared with the heating functions. The
integration problem is therefore reduced again
to the solving of an elliptic differential equation
for the tropospheric temperature.
For the total ocean current, Vsp» W€ assume

Vsp = Vo T (Ve = Vsp)

where v, is the observed normal seasonal ocean
current, v, is the pure wind drift current, and
V,y is the corresponding normal wind drift
current.

The components of the vector v, are computed
from the following formulas:

0.0126 .
Uy = €, —==== (U, cos § + v, sin ) (4)
Vsin @
and
0.0126 .
vg=¢, ~——= (v, cos 0 —u, sin 6) (5)
sin ¢

where the directions of the coordinate axes are
arbitrarily chosen, u; and v, are respectively the
x and y components of the current, u, and v, are
respectively the x and y components of the sur-
face wind, ¢ is the latitude, ¢, is a constant para-
meter, and 0 is the angle that measures the di-
rection of the vector surface ocean current to
the right of the surface wind direction.

The detailed derivation of eqs. (4) and (5) has
been given elsewhere (Adem 1970a).

The components of v, are obtained using
normal valuss! of the surface wind components
in egs. (4) and (5).

For the upwelling term, we use the same
parameterization as in a previous paper (Adem,
1970a).

For a more complete information on the equa-
tions, the method of solution, the data sources,
and the parameterizations used, the reader is
referred to the previous papers (Adem, 1964a,
1965a, 1965b, 1970a, 1970b).

1 Normal values are defined as long-term monthly
means at each geographical point.
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The method of prediction is the same as the
one used in the above mentioned papers. That
is, one makes a prediction for the normal values
using normal observed values of the previous
month as initial conditions and another predic-
tion for the month considered using the observed
values of the previous month as initial condi-
tions. The predicted anomalies are obtained by
subtracting from the computed values for the
given month, the corresponding computed nor-
mal values.

The equation of conservation of thermal
energy when only the horizontal turbulent mix-
ing is included is of special importance. In this
case, (2) becomes:

aT
— " KV, (6)

The solution of (6) depends only on the
temperature for the previous interval and on
the exchange coefficient K, for which we will
use a value of the order 3 x 10® cm? sec—*. This
value is 100 times smaller than the one used in
the atmospheric layer.

The solution of (6), discussed in a previous
paper {Adem, 1971}, shows a tendency for the
anomalies to return to normal, but the rate at
which the anomalies return to normal depends
on their size, so that the smaller anomalies dis-
appear before the larger ones.

To illustrate this selective return to normal,
Fig. 1 shows different sizes of anomalies,
labeled with Roman numbers; the side of the
smaller one corresponds to the grid distance
used in the numerical experiment which is equal
to 817 km.

Fig. 2 shows the evolution of the different
anomalies with time; the anomaly of size I dis-
appears after 43 days, and the larger anomalies
are, the slower they decrease (Adem, 1971).

3. Results of the numerical experiments

Many examples of prediction have been pub-
lished already by the author (Adem & Jacob,
1968; Adem, 1969, Adem, 1970a).

Inspection of particular cases shows that the
predictions have some skill. However, to deter-
mine the value of the method of prediction, we
need to use an objective evaluation applied to
a large number of samples.
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Fig. 1. Different sizes of ocean temperature anomalies. The side of the smaller one is equal to 817 km, which
is the grid distance used in the numerical experiments.

We will evaluate the skill of the model in pre-
dicting correctly the sign of the month to month
change of anomalies and, for that purpose, will
compute the percentage of signs correctly pre-
dicted. As control, we will use return to normal
which is a prediction in which the change of the
anomaly is equal to the anomaly of the previous
month with opposite sign.

Fig. 3A, which shows the area of the Pacific
and the Atlantic Oceans included in the verifica-
tion, illustrates a typical prediction. It corre-
sponds to the monthly change from August to
September, 1972, predicted with a model which
includes only horizontal turbulent mixing, and
in which time steps of 5 days have been used.
Comparison with the corresponding observed

Tellus XX VII (1975), 6
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Fig. 2. Evolution with time of the ocean temperature anomalies shown in Fig. 1, in a model in which only

horizontal turbulent mixing is included.

changes (Fig. 3B) shows that not only the
signs of the changes of anomalies, but also the
position of some of the maxima and minima, are
well predicted. Furthermore, the predicted
change is of the correct order of magnitude, al-
though somewhat smaller than the observed
change.

First we will show the results of predictions
using the current thermodynamic model in
which assumptions (a) and (b) have been used.
These predictions have been carried out since
1965 and we will show the evaluation of 73
cases, from December 1965 to December 1970
and from June 1972 to May 1973.

Table 1 shows the results for each individual
casge for the model and for return to normal and
their difference. From these results, it is evident
that the skill of the model is superior to the
control prediction. Table 2 shows the average
results by seasons and for the whole period of
the 73 monthly predictions. From this table, it
is evident that the best results are obtained for
winter on the Pacific Ocean, for which the
model predicted correctly 64.19 of signs of
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month to month changes in ocean temperature
anomalies, being 6 % higher than the control.

The higher percentage is of 65.1 in the summer
over the whole area, but in this case, the excess
over the control is only of 39%,. Over the whole
period and over both oceans, the total percen-
tage is 63.29 correctly predicted, with an ex-
cess over the control of 3.7, while over the Pa-
cific is of 63.4, with an excess over the control
of 4.7.

Table 3 shows the results of 24 predictions
from January 1970 to December 1971, and from
June 1972 to May 1973, using the model in
which only turbulent mixing is considered with
time steps of 5 days. Table 4 shows the results
by seasons and for the whole 24-months period.
In this case, if we consider the two oceans, the
best sgkill is in the fall, with an excess over the
control of 11.59%,. However, in the other sea-
sons, the skill is also extremely good and the
average for the whole period for both oceans is
an excess of 8.1 over the control.

In Table 5, a comparison of the skill using
different options of the model is shown using
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Fig. 3. Changes of surface ocean temperatures, in tenths of Celsius degrees, from August to September

1972: (A) predicted by the model; (B) observed.

the same sample of 24 cases. In the first line are
the values for the control, namely return to
normal: in the Pacific 58.7, in the Atlantic 57.9
and in both oceans 58.3 correctly predicted. In
the second line are shown the excesses over the
control, using the current thermodynamic mod-
el: in the Pacific 4, in the Atlantic 5.7, and in
both oceans 4.8. In the third line the excesses

over the control when one uses the model in
which there exists only turbulent mixing with
forward time steps of 5 days: in the Pacific 6.9,
in the Atlantic 9.1, and in both oceans 8.1.
Finally, in the last line, using a model in which
only turbulent mixing is used, but integrating
the equation with one single 30 day time step.

Table 5 shows that the best results are ob-
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tained with the model with turbulent mixing
alone using time steps of 5 days.

Numerical experiments including the trans-
port by mean ocean currents as well as the
complete set of equations have been carried out
in a limited number of cases and using time
steps of 30 days for atmosphere and ocean. Al-
though the work of Namias (1959) suggests that
the advection of heat by ocean currents is
important, the skill of these predictions has not
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been as good as those corresponding to the two
simplified models used in the predictions whose
results have been shown here. This could be due
to the fact that, as was shown in a previous
paper (Adem, 1971), in these cases shorter time
steps than a month need to be used to avoid
large truncation errors that would lower the
skill of the predictions.

Furthermore, in this case, the integration is
carried out using forward integrations for the
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Table 1. Percentage of signs of the month-to-month changes in ocean temperature anomalies predicted
correctly by the thermodynamic model and by return to mormal for the 73 months from December
1965 to December 1970, and from June 1972 to May 1973

Pacific and Atlantic

Pacific and Atlantic

Return to Return to
Month Model normal Difference Month Model normal Difference
1965 1969
Dec. 53.5 52.0 1.5 Jan. 64.9 59.9 5.0
Feb. 6l.4 58.9 2.5
1966 Mar. 66.3 60.4 5.9
Jan. 64.4 57.9 6.5 April 64.9 65.8 -0.9
Feb. 64.9 51.5 13.4 May 62.9 58.4 4.5
Mar. 54.5 43.6 10.9 June 58.9 56.4 2.5
April 70.3 60.9 9.4 July 70.4 69.3 2.1
May 68.3 63.3 5.0 Aug. 64.3 64.8 -0.5
June 71.3 69.8 1.5 Sept. 70.9 71.9 -1.0
July 68.8 62.9 5.9 Oct. 65.8 65.8 0
Aug. 58.9 60.9 -2.0 Nov. 72.4 69.8 2.6
Sept. 58.4 55.4 3.0 Dec. 68.8 67.8 1.0
Oct. 54.5 52.0 2.5
Nov. 63.9 54.5 9.4 1970
Dec. 61.8 57.0 4.8 Jan. 55.9 54.5 1.4
Feb. 63.9 59.9 4.0
1967 Mar. 61.4 55.4 6.0
Jan. 64.9 54.5 10.4 April 59.9 57.9 2.0
Feb, 60.4 55.0 5.4 May 68.8 68.3 0.5
Mar. 58.4 56.0 2.4 June 70.3 61.9 8.4
April 64.4 62.4 2.0 July 71.8 66.8 5.0
May 61.4 57.9 3.5 Aug. 62.9 56.4 6.5
June 568.4 57.0 1.4 Sept. 61.4 56.9 4.5
July 67.8 64.9 29 Oct. 72.3 59.9 12.4
Aug. 64.9 61.4 3.5 Nov. 59.9 47.5 12.4
Sept. 68.4 57.4 1.0 Dec. 62.4 60.9 1.5
Oct. 62.4 58.4 4.0
Nov. 59.9 54.0 5.9 1972
Dec. 733 .7 1.6 June 67.8 62.0 5.0
1968 July 65.4 60.9 4.5
Jon. 65.4 63.9 1.5 ue. 67.8 65.3 2.5
Fob. 62.4 57.9 4.5 ept. 61.9 57.9 4.0
Mas 60.8 564 s Oct. 61.4 57.4 4.0
: Nov. 54.0 50.0 4.0
April 61.8 57.4 4.4 :
pri Dec. 60.9 54.5 6.4
May 64.4 67.8 ~3.4 .
June 53.9 50.9 3.0
July 61.8 59.4 2.4 1973
Aug. 66.3 66.3 0 Jan. 40.1 38.6 1.5
Sept. 54.5 57.4 -2.9 Feb. 70.8 66.3 4.5
Oct. 59.4 59.4 0 Mar. 71.3 67.8 3.5
Nov. 62.3 58.9 3.4 April 59.4 52.0 7.4
Dec. 65.3 65.3 0 May 61.4 58.9 2.5

equation in the ocean and an implicit method
of integration for the equation in the atmos-
phere in which backward time differences are
used, with a time interval different than the
one for the ocean.

The upwelling term can become important

locally, as is the case off California, where ver-
tical velocities of the order of 4 x 10-* cm sec—?!
exist, as has been shown by Roden (1972).
According to computations carried out by the
author, such velocities can be of importance in
producing non-negligible ocean temperature
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Table 2. Averages for seasons and for the whole period of the percentage of signs of month-to-month
changes in ocean temperature anomalies predicted correctly by the thermodynamic model and by return
to normal

Pacific Pacific and Atlantic
Return to Return to

Season Model normal Difference = Model normal Difference
Winter 64.1 58.1 6.0 62.4 58.3 4.1
Spring 63.3 58.0 5.3 63.3 59.5 3.8
Summer 63.4 59.7 3.7 65.1 62.1 3.0
Fall 62.8 58.9 3.8 61.9 58.0 3.9
Average

for whole

period 63.4 58.7 4.7 83.2 59.5 3.7

Table 3. Percentage of signs of the month-to-month changes in ocean temperature anomalies predicted
correctly by a model with horizontal turbulent mizing alone and by return to normal for the 24 months
from January 1970 to December 1970, and from June 1972 to May 1973

Pacific and Atlantic Pacific and Atlantic
Return to Return to
Month Model normal Difference Month Model normal Difference
1970 1972
Jan. 64.4 54.5 9.9 June 65.4 62.9 2.5
Feb. 63.9 59.9 4.0 July 63.9 60.9 3.0
Mar. 60.4 55.4 5.0 Aug. 69.8 65.4 4.5
April 65.3 57.9 7.4 Sept. 69.8 57.9 11.9
May 68.8 68.3 0.5 Oct. 62.4 57.4 5.0
June 68.3 61.9 6.4 Nov. 60.9 50.0 10.9
July 76.7 66.8 9.9 Dec. 68.8 54.4 14.4
Aug. 71.8 56.4 15.4 1973
Sept. 62.4 56.9 5.6 Jan., 60.9 38.6 22.3
Oct. 73.8 59.9 13.9 Feb. 63.3 66.3 -3.0
Nov. 66.3 44.1 22.2 Mar. 69.3 67.8 1.5
Dec. 66.8 60.9 5.9 April 61.9 52.0 9.9
May 66.8 58.9 7.9

Table 4. Averages for seasons and for the whole period of the percentage of signs of month-to-month
changes in ocean temperature anomalies predicted correctly by a model with horizontal turbulent
mixing alone and by return to normal for the 24 months, from January 1970 to December 1970, and
from June 1972 to May 1973

Pacific Atlantic Pacific and Atlantic
Return to Dif- Return to Dif- Return to Dif-

Season Model normal ference Model normal ference Model normal ference
Winter 62.9 56.4 6.5 66.9 55.1 11.8 64.7 55.8 8.9
Spring 85.0 58.9 6.1 66.0 61.5 4.5 65.4 60.1 5.3
Summer 67.9 62.7 5.2 71.0 62.0 9.0 69.3 62.4 11.5
Fall 67.6 56.0 11.6 64.0 52.56 11.5 65.9 54.4 11.5
Average

for whole

period 65.9 58.5 7.4 67.0 57.8 9.2 66.3 58.2 8.1
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Table 5. Awverages for the whole period of 24
months (from January 1970 to December 1970,
and from June 1972 to May 1973) of the percen-
tage of signs of month-to-month changes in ocean
temperature anomalies predicted correctly

In the first line are the values of the control predic-
tion (return to normal), in the second line, the ex-
cesses over the control obtained when using the
current thermodynamic model; in the third and
fourth lines are the excesses obtained when using
the model in which only horizontal turbulent mix-
ing is included with forward time steps of 5 days,
and with one single 30 day time step respectively

Case Pacific  Atlantic Both oceans
Return to
normal 58.7 57.9 58.3
HE 4.0 5.7 4.8
TU(5) 6.9 9.1 8.1
TU(30) 5.9 7.8 6.8

anomalies (Adem, 1970a). However, it is evi-
dent from the scale of the horizontal distribu-
tion of vertical currents that the distance of
the grid points used in this case must be smaller
than the one used in the computations presented
in this paper.

4. Interpretation of results and conclusions

The above results show that the large scale
horizontal turbulent mixing is an important pro-
cess in producing changes of anomalies of the
ocean temperature for periods of a month.

These results depend on the use of an ex-
change coefficient, which has been taken equal
to 3 x 108 ecm? sec~. Improvement in the skill of
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the predictions could possibly be obtained by
using a more realistic exchange coefficient de-
pendent of the geographical position.

Evaporation and vertical turbulent transport
of sensible heat given off to the atmosphere
from the surface are also important. This is, in
fact, expected from the findings of several
authors among them Clark (1967), Jacob (1967)
and Adem (1969). All these processes produce a
tendency towards return to normal: the turbu-
lent horizontal mixing is a selective return to
normal in which the smaller are the anomalies,
the faster they decrease, while evaporation and
vertical transport of sensible heat is a somewhat
complex return to normal in which the atmos-
pheric conditions interact yielding better pre-
dictions than those corresponding to simple re-
turn to normal.

The above results show that numerical pre-
dictions of ocean temperature with a thermo-
dynamic model for periods of about a month,
have skill.

The experiments presented here can be re-
garded as the initial stage of a series of numeri-
cal computations aiming at improving the pre-
dictions of ocean temperature by using better
parameterizations of the heating and transport
terms, better input data and a more complete
model.
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YUCJHAEHHBIN TEPMOJTUHAMUYECKU HPOIHO3 CPEAHEMECAYHON
TEMIIEPATYPBI OKEAHA

TlpexcraBieHs pe3yabTATH YHUCJEHHOTO MPO-
THO3Aa C HOMOIIBI0 TEPMOAMHAMUYECKON Mojesau
u3MeHeHHII OT MecAla K MeCANY aHoManui
TEMIEPATYPH MOBEPXHOCTH OKEAHA B CEBEPHOM
nonymapun. CTaTHCTHYECHAA OLEHKA HPOrHO-
30B (3HAKa W3MeHeHuit aHomanuii) Aua nmepuoma
B 73 mecana ¢ gekabpsa 1965 mo pexaGpp 1970 rr.
u ¢ noHA 1972 no Mait 1973 rr. DOKasHBaeT UX
YCMEUIHOCTh, 3HAYUTEIbHO GOJbLIyI0, 4YeM HJIA
NpPOTHO30B, IPEICKA3HBA0IINX BO3BpallleHNe K
HopMe. OLeHUBAETCA BIUAHME PA3JIMYHBIX KOM-
MOHEHT HArpeBaHNA U TIEPEHOCA, BXOJAINMX B
Mopmens mporHosa. Ilokasano, uTo TropusoH-
TQJIbHBIN TypOyJNeHTHHII IlepeHoC Temia B
OKeaHe, COOTBeTCTByOWUN KoaddunmeHty o6-
MeHa, paBHOMY 3-10%m?/c, UTrpaeT BaMHYIO POJIb
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B OIIpefieJIeHUN yCIeIIHOCTH NPorHo30B. OMHAKO
MOf€esb, B KOTOpoif mpermefperaeTcdA IOJHBIM
FOPH30HTAJIbHEIM IE€PEHOCOM TeIJIa, TaK:e II0-
KashHBAET XOPOUIYI0 YCHEUHOCTb, YTO MpO-
ucxoganT GrarogapA yueTy HUCHAPEHHA W BepTH-
KAJbHOI0 TYPOYJIEHTHOI'0 MOTOKA Teljda ¢ II0-
BEPXHOCTH OKeaHOB. AHOMAJWu B IepeHoce
CpPeJHUMH TEeUueHHUAMHU B OKeaHe, BOZHUKAOIIME
U3-32 AaHOMAJIMI B II0JIeé BeTpa y MOBEPXHOCTH,
VUMTHBAIOTCH IIyTeM HCIOJb30BAHUA (OPMYI
OxMaHa. OgHaKo, XOTA OHU ¥ BaKHB IJA H3Me-
HeHM aHOMAJAMN TeMmepaTyps, HX BKIag B
yiy4ulleHHe KavyecTBa INPOTHO30B He FIBIAECTCH
OYEBUJHEIM M3 PACCMOTPEHHA OrPAHMYEHHOTO
YHCIIa CIYy4YaeB, B KOTOPBIE OHU GBI BRIIOYEHH.



