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At the Leningrad State Meteorological Institute (LGMI) Department of
Meteorological Forecasting, in cooperation with the AtlantNIRO and PINRO scien-
tists and with the active participation of the senior studerts, research was
carried out on the quantitative evaludtion of aerial transportation and the
intensity of cyclonic activity over the North Atlantic area. From the yearly
weather maps of the northern hemisphere for 1901-1939 and 1949-1969, the monthly
indices of the zonal and meridian circulations (13, Im and IM)’ were obtained,

the monthly assembly charts of barometric formations constructed and the total
estimate of the cyclonic—anticyclonic activity over the North Atlantic area
between 30°N and 85°N computed. '

A typical mean monthly barometric field was made and also several
synoptic~-statistical and dynamic-statistical diagrams were worked out for a
long-range forecast of the monthly atmospheric pressure fields and air tempera-
tures over the North Atlantic area.

The quantitative estimates of the atmospheric circulation for a great
number of years will hopefully be used in the analysis of the macrosynoptical
conditions for the formation of the hydrological and biological characteristics
in the fishing area of the North Atlantic, while methods for the long-range
weather forecasting,after they have been tested in the field, will be useful in
fisheries planning for several months '

To obtain reliable quantitative estimates of the aerial transportations
and the cyclonic-anticyclonic activity at the sea level, the archives of the
weather maps published by the US Weather Bureau (1901-1931) and the USSR State
Meteorological Centre (1949-1969) were used (1.2). These maps are the most

reliable source of information about the barometric-circulation regime over the
oceans,

The atmospheric circulation indices, 13, IM’ and Iﬁ, were calculated

by the Kats' method (3). The zonal index of circulation, 13, was calculated from
the equation (1)

_ b ni
I, = [y | | (1)

where b is a vaiue characterizing the isobars density (b=5 mb); ni is a sum of
the negative (westerly) and positive (easterly) crossings of the iscbar with
the i - lengths of the meridians between the parallels 1 and .

When 13 is calculated for some area (i=1l) the index value and sign

characterize the meridian pressure gradient averaged by area. If an index is cal-
culated for one length of the meridian (i=1), it will be a characteristic of the
pressure on the given length. A positive value of I, corresponds to the case

when the westerly transportation prevails over the easterly ome.
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Monthly values of I, were obtained for 5 latitude zones: 30°-40°N, 40°-

50°N, 60°-70°N, and 70°-85°N, in each zone for several lengths of meridian
(totally 27 lengths). Such method of calculation makes it possible to obtain a
quantitative estimate of zonal transportation for any month of a series of years
for any North Atlantic area.

The indices of the meridian circulation IM and Iﬁ "were computed using
equation (2): .

Iﬁ' - b.mjkl (2)

where mj is a number of positive (southerly) and negative (northerly) crossings

of the isobars with the lengths of the parallels between the longitudes and ;
the multiplier kj considers the convergence of the meridians.

The positive values of IM correspond to the case when the southerly
carrying—outs prevail over the northerly ones. The index IM presents the inten-

sity of the air exchange between latitudes and for its estimations "northerly"
and "southerly" crossings are used with one sign.

The analysis of the monthly indices'IB, Iﬂ, and Iﬁ made it possible to

deterrmine the characteristics of the yearly process of the zonal and meridian
transportations in the various areas of the North Atlantic between 30°N and 85°N.
Being unable here to go into details of these characteristics, we give as an
example Tables 1 and 2 presenting the monthly values of 13 on the length of the

50° meridian between 40°N and 50°N and of Iﬁ on the length of the 60° parallel
between 40°W and 60°W for years 1957-1969,

Six areas with a total of about 3,000 thousand km2 were chosen in the
North Atlantic. By using daily weather maps we estimated the number of barometric
formations of various intensity and made a total evaluation of the cyclonic—anti-
cyclonic activity for each area in every month of the series of many years. The

variations in the intensity of the ecyclonic activity seem to be rather
significant.

Table 3 presents the estimates of the cyclonic activity for the western
area of the Atlantic (=35°N, =55°N; =65°W, =45°W), The positive values of 12

correspond to the case when the ecyclonic circulations prevail over the anticyclonie
ones.

It is known that in making long-term meteorological prognoses, the
synoptic-statistical methods are widely used. In the USSR, the field forecasts
for the Arctic areas are made based on the methodical calculations of G. Ya.
Vangheim's school (AANIT method). We obtained synoptic-statistical diagrams of
the long-term forecast of the monthly fields of pressure and air temperatures for
the North Atlantic area (5.6). These diagrams present some of the probable
versions in the application of the methodological suggestions by Vanghein's
school to the North Atlantic areas. The predictors in the forecast diagrams are
homologists of the circulation, large pressure anomalies in the North Atlantic
area and characteristics of the air exchange in the northern hemisphere. The
forecast is made in advance of 1-6 months.

The other rather independent direction is the use of the dynamic-
statistical method (7.8), The forecast dlagrams foresee the estimate of the
prognosis values of the pressure and air temperature at several "basic" stations
in the North Atlantic.

The temporal succession Q(t) is presented as a sum of harmonic
oscillations with a continuous spectrum. Each oscillation 1s accidentally -
changeable in time.

_ The process pertains to a stationary accidental processes type, if the
following conditions are observed.
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1. Temporal succession Q(t) is stationary: @ = const. Mathematical
expectation does not change in time.

2. The correlation function R(t) of the temporal series Q(t) depends only
upon temporal displacement of r. '

3. The problem of the prognosis is solved by bringing to the minimum
the mean quadratic error.

The prognosis operation i1s linear and made by the equation (3)

Qt = _ K (L) q(t-1) (3

n
i=m

where Qt are members of the Q(t) series in deviation from Q; m = advanceness
of the prognosis; Km(L) are members of the extrapolation function, and n is a

number of members in the extrapolation function.

The method can be named aé'iiﬁear'prediction by methed of the least
squares of the stationary temporal series,

The test of the prognosis of the monthly pressure values was made on
the "basic" stations in the North Atlantic using the materials for years 1946-
1956. The methodical prognoses appeared to be efficient as compared with the
level of "random prognoses'.

It will also be interesting to experiment with the routine prognoses
of the monthly pressure fields and alr temperatures over the North Atlantic area.

It is advisable to encourage and coordinate similar work on the evalua-
tion of the possibility of using various methods for a prognosis of weather

conditions in the North Atlantic area several months in advance.

Literature Cited

1. Dally Synoptic Series Historical Weather Maps (Northern Hemisphere Sea
Level). Washington.

2. Synoptic Bulletin. Northern Hemisphere. GMTS, USSR, Moscow.

3. Kats, A.A. 1960. Synoptic changes in the general atmospheric circulation
and long-term prognoses. Gydrometizdat. Leningrad.

4., Girs, A.A. 1960. The elements of the long-term weather forecasts.
Gydrometizdat. Leningrad.

5. Kondratovich, K.V. 1964. The chances of the long-term prediction of the
atmospheric barometric field in the North Atlantic area. 'Meteorological
Studies". Coll. of Articles, No.9. Ed. "Nauka", Moscow.

6. Savichev, A.I. 1970. Long-term forecast of the barometric field in the
North Atlantic for months of warm seasons. 'Materials of the fisheries
research works for the northern area,'" Iss. 14, Murmansk.

7. Alehin, Y.M. 1963. Statistical prognosis in geophysics. LGU ed. Leningrad.
8. Alehin, Y.M., K.V.Kondratovich and V.G.Gvozdev. 1968. Dynamic~statistical
method for prognosis of the hydro-meteorological processes and its applica-

tion in practice. 'Materials of the fisheries research work for the northern
area', Iss.XII, Murmansk.

A4



GO*C—  2EC0 L9 220 ZL Ll 230 620 GLeo yARde oz L M6 4761
Gee0 82*0- 4btc  69tc /8O 6230 OLTL Lo* L Gt 0 #E20 fLL Ve O 296L
gR*'0  ALt0 uLtC SL*C LetD 860 8980 940 240 oot L o0 230 G5l
L0 02*0 L9*0 ABTC GH*C 83°0 €470 w40 69°C 190 20 L WL xast
0L 09°0 G40 k'O Lo"Q 650 kL0 24°0 g0 +340 94,0 220 o6 L
w40 A0*0  89*0 €0 L0 8L*0 29°0 20°0- 960 Le*o- 90 oGt L A Y0
el*0 20*0- L4*0 /et L4CO €20 90*L Ghto 0G0 400~ ¢3*0 L0 LostL
L4t 630 *C09°0 520 00°L 960  AL*0 G20 G0 O 0— A%l Co6L
G560 LA*O G0 §9°0 w2l 85°0 ¢2°0 0%*0 £G*0 Lot L 2L 0° L 6451
G40 60*L €RC 440 EeGtL QCctL WEtL #2*0 ot*0 420~ L0 Ot 0- gchL
28°C GE°C 620 §4°0 28°C 260 69°0 %4°0 060 ekl AL oL*L 2561

ITX IX X XT IITA  TIA Th A AT IrT IT I

-

H. 50— (ilr IC QUCZ 814 UT TWRIPIIST k77 0I5 UO

T ‘XODUT UCTQRINOITO TBUOZ 2Ys JO sonyrea £

AS



. i Yo L ” L7 e - oL o U wF ] ~

e LQere  Gren— Gres e Lo~ [t n- GOt - SRR AR cnre- 2oL
dizhiate <" fAsMe oLl S e A - IO AR L= Gy
Sl VAN ek S MO e el deto- Lzt 2400- cUrto= g4t kit ot
LG 67t~ e f2t0 8ett fLte= GETD GYtC— 2Et0- PTL— 90T G500 peays
GLec aEeo- PRI G S AR Lot SLT0= LSO L= LETO 260 Ry

iy
1
A
£
A}
s
2
L]
N I
o MYy
/o

A
LU
)
i
—
~
L ]
)
\l—
-
L ]
!
J
AN
™
o
—
)
=
-
!
0
-
L ]
D]
|
)
>
2
[5:>3
¥l
-
o
|
M
e
>
H
-
[
»
3
1

O L 4 A St 0 e {7°0) ACEL
GL QT - SO0 L~ Ato= AL G0 200 aaide LAt 0~ +500  fLe7 LG 0- 2LEL
aotle gier TL L= LG ce o A0 FLOC deth— G40 zetr—- ALl g5t L- JCAL

o oy e ey
e Dma0d IO 8UCI 200 UT TRTIR
1 . o . e
SAT GUN T T TOTTTL TCICUTNONTO m@IpTas @ Jo s0ira IT1eTon ST
af ' T . 1P

AG



T o~ 9y

sobonate ol Slo intenslty oif sune ¢yelonic
S activisy Ln the .esturn ares (I)

I I i Iy y I i Y IX X X1 X1
I90I I02 I28 78 <56 -56 «I7 23 38 60 42 46 II2
1902 88 S4 102 32 12 10 47 <28 79 2h 64 68
I903 122 88 62 &4 33 &6 I8 32 44 46 22 122
1904 IIa4 50 22 «62 =29 <33 6 =73 60 =28 II0 102
1905 64 9S4 52 &8 &56 -5 I 49 @S 7% 126 84
I906 76 12 78 I4 =29 3 Is 84 -9 74 I68 58
1907 72 36 1I6 =22 «I2 -3 60 =I8 =% 4 10 28
1508 52 I04 I6 =67 =30 <26 2 W37 56 2 -I6 &4 52
I9IC =10 62 =34 46 =27 I5 59 85 31 -I0 IS8 72
I9I1 38 I 48 32 43 <23 W71 84 A5 % 42 74
1912 I28 Iu6 28 63 <92 2 St wiI 21 7% 36 4
1913 -5 II8 <64 9 «fI 5 =47 ~I0% 36 «48 30 I
ISI4 I66 52 92 34 =27 42 <60 103 31 8 22 I4
IS9I5 6 T8 I34 0 44 35 <II3 <36 I3 40 IS0 92
ISI6 86 - I8 31 22 «I5 ~I09 53 <37 -5 68 I74
1917 72 66 I32 77 33 -I31 87 -II8 - =36 I34 IS0
I9I8 140 50 I8 I3 -3 <=I9 45 =3 47 Iz 1II2 84
ISI19 98 IB8 I32 40 <54 <27 <93 76 61 3B 60 72
I920 I46 6 I3B 27T <33 62 <I24 ~III k6 88 38 76
1921 72 I06 36 33 32 Il 73 &0 53 54 64 82
1922 36 2 ~I0 20 - «I43 SI0I I05 39 WI6 202 62
1923 148 II0 76 <H6 26 43 713 «8 A3 48 - 108
1924 44 I68 I30 2B 60 @68 SII0 -[22 <39 II6 22 56
1925 62 =32 84 37 Bl 74 48 24 59 106 24 134
1926 74 I28 I94 23 I8 I2 73 37 I8 0 <212 I
1927 «I2 116 X0 20 28 42 Al63 =64 - 4 80 82
1928 56 62 I62 eI7 «=l4 =30 80 A48 76 0 I X
1920 78 T2 T0 =23 «I% 17 «97 HI 66 <16 00 I8
I930 <22 =2 I4 40 7 - <31 46 -2 66 I2 60
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1931 82 70 164 40 .73 - <25 «52 91 - 56  I44
1522 62 108 I38 9 =% = -5 58 55 26 50 aI6
1933 90 48 1II6 ~7I =27 -II - 62 =22 52 I0 56

1934 2 =2 22 =33 &Th 24 WAT W89 HI0T 68 IV IO
1935 I2 38 II0 -58 I3 =36 98 60 I8 66 =34 I74
I936 102 32 «I6 69 =49 4] 44 29 31 I8 44 .40
1937 60 I56 70 2 32 «4 &83 -I0I 35 T2 22 2%
1938 44 I06 92 <84 &2I B2 II2 53 .79 22 % 102
1939 98 28 80 3B - e - - - - - -

I949 I4 90 66 =23 50 26 I4 41 <33 4 80 66
Is5¢ 24 IS0 178 33 2 I -32 -5 2 26 2 76
I3 II6 I06 I64 50 7 3 -39 3 =B 132 I2s 114
1952 88 242 162 51 22 5 -23 <539 I3 9 54 2I4
1953 IS5 48 IIB 31 50 27 =34 I3 40 SI0 86 54
I954 148 I02 148 33 5 65  «I4h <65 42 72 96
I955 3I4 IIB 1II8 38 9 -II w6 =52 <29 I26 242 176
I956 IS4 1I80 I54 I 2% 2 ~29 3 43 76 8 80
I857 70 92 I98 56 79 -I4 I0 49 -I5 126 82 I2
I958 I28 I62 202 89 35 3 ¥ I5 <35 I8 36 50
I959 1IS6 130 b4 43 w -1 61  -I7 -1 62 = 84
I960 234 I44 208 55 39 .23 ~-I8 2 =88 I02 84 I12

191 I54 184 206 ~8 64 -8 «28 27T 74 60 42 204
1962 -6 196 332 93 3B -I6 <I5 31 -2 56 94 IS4
1963 I20 24 176 53 37 2 =58 4 =39 46 94 66
1964 I40 162 172 63 &S 14 <49 5S4 53 168 IO I94
1965 I3 230 226 28 56 2 =3I <5 -2 72 6 IS8
I%6 I80 I32 13 55 33 70 w2 =23 «IB 90 I22 -
1967 66 46 I46 55 &5 <92 «79 -I00 48 - - -
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