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from that on land. Even at relatively small distances the character differs 
considerably: Fernando de Noronha and Fortaleza, Aberdeen and Thors
havn, Oslo and Bodö (See Table 4) . 

The second feature revealed is a retardation combined with a decrease 
of the amplitude on the Atlantic Ocean in the direction of the Gulfstream, 
as shown by the following harmonie formulae. 

TABLE 2. Harmonie Analysis of 27-Month Period on the Atlantie Oeean. 

Maximum 
F. de Noronha 3.8° S 33.5° W 53.9 sin (x + 265.3°) + 40.9 sin (2x + 146.5°) 13.8 month 

Barbados 13. 1 N 59.6 W 13.2 262.1 8.9 108.0 14.1 

Bermuda 32.3 NM .8 W il 24.1 226.1 13.7 120.1 16.8 

Ponta Oelgada 37.7 N25.7 W 2.2 209.6 8.5 206.6 18.0 

Stykkisholm 65.5 N22.8 W 8.6 187.2 0.4 204.8 19.7 

Thorshavn 62.0 N 6.8 W 9.0 158.1 7.3 68.3 21.9 

Bodö 67.3 N li.4 E 15. 1 184.9 11.5 281.2 19.9 

N.B. Fernando de Noronha 1911-1936; Barbados 1883-1930; Thorshavn 1873-1925. 

The large amplitude on Fernando de Noronha shows that probably 
here or in the neighbourhood the disturbance takes its origin and the table 
teaches that the wave needs six or seven months to cross the Ocean; 
it depends probably on changes in the Gulfstream under the influence 
of the trade winds or other meteorological factors. This result cor
responds with that of GALLÉ 4), who deduced high correlation coeffi
cients between the trade winds in the summer and the following winter 
temperatures in Europe. 

The rainfall minimum in Western Europe coincides strictly with the 
arrival of the maximum in the NE Atlantic. Harmonie analysis yields 
the following results, 

TABLE 3. Harmonie Analysis of 27-Month Period in Western Europe. 

Minimum 
Greenwieh 51.5°N 0.0° 11.8 sin (x + 357.4°) + 10.8 sin (2x + 130.4°) 20.i month 

Netherlands 52 N 5 E 11.2 358.i 12.6 133.8 20.4 

Paris 48.8 N 2.5 E 9. 1 350.8 8.1 128.3 20.9 

Aberdeen 57.2 N 2.1 W 6.6 346.4 12.2 114.0 21.3 

Breslau 51.1 N 17.0 E 3.3 354.4 9.4 92.3 20.7 

4) P. H . GALLÉ, Verslagen K. Ak. v. Wet. Amsterdam, 27 Febr. 1915, 29 Jan. 1916; 
Proc. Royal Acad. Amsterdam, 17, 1147 (1915); 18, li35 (1916). 



516 

The importance of these results for the long range weather forecasting 
in Western Europe is evident. The superfluous rain in the fifth season on 
Fernando de Noronha is followed by deficient precipitation in the seventh 
season in Western Europe. The dryness of the seventh season is best 
developed at Greenwich. Out of 24 periods, 1876-1929, 19 were here 
too dry. We have a probability of 80 % wh en forecasting a too dry 
seventh season at Greenwich. In the Netherlands 18 seventh seasons 
during the same time interval were too dry and during the 36 periods, 
1849-1929, 26 cases (72 % ) gave a defieient precipitation. These figures 
are foreshadowing a too low rainfall during the coming seventh season: 
the spring of 1938. 

Comparison with the rainfall on Fernando de Noronha is only possible 
since 1911 . The connection between the precipitation for 11 periods, 
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1911-1936 5 ). during the fifth season on this 
island and that during the seventh season in the 
Netherlands is shown in fig . 2. The abscissae 
procure the deviations of the seasonal averages of 
Fernando de Noronha, the ordinates those of the 
Netherlands. The figures refer to the dutch 
seasons (W winter, L spring, Z summer, H 
autumn) . The contrast is present, but important 
exceptions exist. Especially we point to the large 
discrepancies of two seasons, the summer of 1931 
and the autumn of 1915. 

Fig. 2. We may be sure that the weather in Western 
Europe does not depend upon the Gulfstream only and other factors 
doubtless disturb the regular development of the Gulfstream activity. 

Mor!;!over the harmonie analysis does not yield trustworthy results , 
when other actions are present also. So the small irregularities in the 
months of arrival of the maximum at Thorshavn and Bodö are due to 
failure of the harmonie analysis. When consulting the original figures we 
see that the wave arrives at the Faroer at an earlier date, about the 20th 
month, at Bodö, however, later, about the 21st month (see table 4) . 

The contrast between the rainfall maximum at sea and the simultaneous 
minimum on land appears to be a general rule and the figures point 
clearly to a retardation of the minimum along the eastern coasts of 
Ameriea, everywhere coinciding with the passing of the maximum on the 
Atlantie. We state exceptions to be present in the NE of North America, 
at Toronto and Eastport and at Ivigtut on Greenland, evidently being 

situated outside the area of activity of the Gulfstream. 
Table 4 gives the averages of the continental and oceanie stations 

investigated. 

5) Boletim Mensal and Boletirn Diario, Dir. Met. Rio de Janeiro. 



TABLE 4. 27-Month Period. Average Values for Nine Seasons. Rainfall in mm o 

Oceanic Stations 
Max. 

Continental Stations 

1 2 
I 

3 4 5 6 7 8 9 month 1 2 
I 

3 
I 

4 5 
I 

6 

F. d. Noronha -45 -65 -58 +62 +61 +62 +23 -56 +15 14 Fortaleza +39 +79 o +10 -60 - 5 

Barbados +10 -2 -30 +28 - 2 +28 +10 o -33 14 Paramaribo - 3 - 5 -2 -27 +7 -18 

Key West +20 -27 -18 +20 +36 - 6 

Bermuda +15 -33 -il - 8 +33 +8 +15 +23 -30 17 Charleston 1- I +5 +13 +37 -13 -17 

P. Delgada -10 -10 o + 4 +8 -1 -10 +10 +9 18 
I 

Valentia +10 +22 - 7 +4 - 2 +3 

Greenwich +5 +3 +3 +11 +11 +6 

Stykkisholm +2 - 3 - 5 - 2 o - 3 +6 +2 +4 20 Aberdeen +14 - 5 +4 - 2 +11 +11 

Thorshavn +4 +11 -- 6 -30 -I +20 -12 +17 -5 20 Netherlands +4 +1 +7 +5 +13 +8 

Bodö -15 - 3 -13 o -22 +4 +20 +26 + 3 21 Parls - 4 +8 +6 -2 +17 +7 

Oslo +17 -14 +2 -8 +6 +11 

- - Breslau +14 - 3 +1 - 8 +16 -I 
NE America I 

- -

Toronto -21 +19 +4 +8 -14 +14 - 2 - 7 0 -

Eastport - 6 +18 -23 +13 -- 3 +20 +13 - 5 -18 -

Ivigtut -20 -32 - 3 +9 +27 -16 +12 +33 -11 -

7 I 8 9 

-17 -90 -70 

+21 +19 +7 

-10 -5 -11 

-28 - 7
1

-22 

-14 -2 -15 

-24 -15 -I 

-14 -17 -2 

-25 -18 +6 

-26 - 5 -I 

+10 -18 - 7 

- 3 -14 - 2 

Min . 
month 

14 

14 

17 

17 
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20 

20 

20 
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