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No less interestin as showing the revalence of lengthy 

of the “pictured” rocks in the 
low water be P ore the forests were 

bed of the river a short distance above Steubenville, 
Ohio. These large flat rocks lie on the bed of the river, 
and have been seen but a few times by white men and 
then for but t~ short time. On these rocks are cut pic- 
tures of men, animals, birds, and fish. The pictures were 
evidently cut a lon time before white nien settled in 

which must have been available to the In irtns or their 
predecessors a long time must have been required in the 
cutting, which could be done only a t  tinics o€ very low 
wn ter . 

% that section. Consic B ering the crude cuttin instruments 

The bottom lands in the forks of the river are usually 
level. On the stren th of Col. Bouquet’s statement tha.t 

17G2, an idea may be had of the aevation of the flood. 
The old blockhouse foundations are ut an elevation of 
about 728 M. S. L. 

The ground a petm to have been raised about 14 feet 
about the block B, ousc wdla since 1764. These assump- 
tions are taken to be approsimately correct, and from 
them it follows that the 1762 flood was about one-half 
foot higher than the flood of 1907. The iirea of the fort 
was probably raised about ij feet above the hottom land 
with the material obtaiiietl froni the wide and deep moat 
cxcavitted along the three aides of the fort. 

the overflow was 10 B eet deep durina the flood of January, 

THE IMPORTANCE OF WIRELESS WE 

By V. 
[Bergen, N m  

To the ED~TOH: 
I take pleasure in submitting to you a translation of a letter fFm 

Dr. V. Bjerknea, Bergen, Norway, to the Danish explorer, Mr. Einar 
hfikkeleen, referrin to the importance of daily weather aerogram 
from Greanland. T i e  letter was written at  the request of Mr. Mikkel- 
aen, who intended to publmh it in the Co enhagen newspaper. Nat &on- 
n1tidcn.de. On October 23, 1921, a storm gad caused great damage and 
loes of life iu the Daniah waters, mostly because the storm had not 
been forecast bv the meteoroloRica1 institution. This brought the 
news pars to discuss the poeaibifity of increasing the efficiency of the 
weat& forecasts, and especially the importance of a wireless station 
on Greenland. The letter from Bjerknes not only shows the impor- 
tance of such a station for the forecaster in northern and middle Europe, 
but it also outlines aeveral of the valuable reaults aa to the fornlatiou 
and movements of cyclones acrw the Atlantic Ocean, recently ob- 
tained b Bjerknes and his collaborators. These results have been of 
great d u e  for weather forecasting in Norway. It may thus be uien- 
tioned that the storm of October 29 waa duly predicted from Uergeri and 
Stockholm, where Bjerknes’s methods were in use. 

In sending me a copy of tho letter, Prof. Bjerknes gave me per- 
mission to tramlate it to Engliah and eventually to publish it. I 
therefore aubmit a tranalation to you, hoping space may be found for 
it in the hfoNmiLY WEATHER REVIEW. 

Respectfully, 
13. u. SVERDRUP. 

WASHINGTON, 1). C., Jtmwvy ! I ,  1322. 

At your re uest for an expression referr’ to the value 
of dady weat Q1 ier t.elegrams from Greenlan =f and related 

A line drawn from the south point of 6 reenland to the 

depression reac g es an average aga of 

region of precipitation accompanied by a c l aracteristic 

whether a depression is new born, deve s oping, developed 

questions, I desire to make the followin statement: 

British Islands is crossed in one year by about 200 
single depressions, all of wliich originate to the south 
or the west of the line and disn pear to the north or 
the east. Eve 
about one weg ,  and can be identified b a typical 

distribution of temperature, wind and barometric pres- 
sure. This distribution changes in a typical way with 
the age of the depression, so it is alwa s possible to tell 

to full strength, or dying. A new-born or dying de- 
reasion moves slowly, but one which is in the period of hl strength can move very rapidly; the velocity may 

reach 150 kilometers an hour, which is sufficient for 
covering the distance from the south point of Greenland 
to Denmark in 21 hours. In  this phase of development 
the depression in its structure reminds one of the tropical 

1 Dr. E. U. Sverdrup who communicated this translated letter is temporarily in 
W8#hington on scient1 r work relative to the Amundsen pdsr ex&dlt.lrn. Thin ex- 

Benng S W t  to a point between CJreenland and Iceland, has been tan$O&arIly ds 
Isyed by snacddant to the ropeuOr of the Mad and the VBBd Isnow in dock at 
Ee~ttla. A new start ia mLplated in June.-hitw. 

fepm, which amtemplates a drllt acnm the -4rtIc o m  from a point noathasst of 

ATHER REPORTS FROM GREENLAND.’ 

BJERKNXS. 

my, Nov. 23, ISZI.] 

cyclones, hence the name cyclone, which is conimonly 
used in the meteorological literature. 

One of the most important observations during the 
last years is that these cyclones occur in well-defined 
groups. Each rou consists of 3 to 6, usual1 4, single 

are now indicated with a number, and the sin le cyclones 
in the group with one of the letters, A, B, 8 etc. The 
A-cyclone has its path most northerly, the B-c clone is 
followin a path a little more to south, the &cyclone 
goes sti% more southerly, and so on. The -4-c clone of 
the next group appears then far north, the 3-cyclone 
follows along a more southerly path, and the perform- 
ance is repented. A grou of cyclones usudly asses by 

November 33, 59 cyclone groups have crossed the line 
from the south oint of Greenland to the British Islands. 

from south to north, is touched b practically all cyclone 

A-cyclones can as a rule be designated as arctic cyclones, 
which is of most consequence for the northern part of the 
country. The following cyclones, B and 0, are pressing 

itinst the coast, so that c! often forces its way 
more across ”a t e mountains and continues ita path over Sweden 
and Finland. The D-cyclone does the same thing, or it 
chooses the way south of Norway over Denmark, the 

art of Sweden and the Bdtic Sea. The E- 
cyclone ta R -es usually a still more southerly path, if it is 
formed. The cyclone which brought the devasting 
hurricane over Denmark on October 33, thus, accordin 
to the Norwegian list, was an E-cyclone, No. 635 
formed on October 21 west of the British Islands. 
D-c clones and the following E and F may have effecta 

Within the frame of these constant laws the cyclones 
and groups of cyclones display great mutual differences in 
stren th, velocity of progression, choice of path, and so 
on. F hese are the clrcumstances which make the fore- 
castin of the weather so difficult. If this is to be made 
with f esirable certainty, then the forecasting meteorolo- 
gist a t  any time must have a full view not only of the 
nearest cyclone but of the whole group and its (lis osi- 

the forecaster now has to be content is that they are of 
too small geographic extent to render this full view of 
the situation. 

cyclones. On t % B  e orwegian weather maps t i e groups 

in about 6 days. From f anuary 1, 1921, unti 7 to-day, 

The coast o P Norway, which has a long extension 

groups and usudly by every cyc P one in the group. The 

as P ar as to the Mediterranean. 

tions. One main defect of the weather maps with w R ich 
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Here we are at the essential oint. If a wireless station 
were sending daily weather te e rams from one or refer- 

stations, then a cyclone would not often be able to cross 
the line from Greenland to the British Islands unoh- 
served. It would be possible at an early phase to carry 
through the classification, which now to a great extent 
takes place after the cyclones have raged off the roast of 
Norway. If the forecast can be based u on a reliable 

ought not often to be sur rised by a devastating storm. 

will be about this: The cyclones A , B, and C will usually 
not ve occasion for any ansiet . From a distance they 

im ortance for the forecasts, but they will rare1 cause 

meteorolo 'st must be alert. 

often come aa surprises is that t ey are often formed rela- 
tively close to the European coast, even witshin the Euro- 
pean region. However, if the meteorologist has had 
o portunity to study the preceding A, B, and C'cyclones 

and where a D cyclone may be ormed. He further 
knows that the D cyclone in the first 24 hours will not 
develop any dangerous violence or move with unes- 
pected velocity. But on the second or third day the 
wind velocities in the cyclone may reach the vio- 
lence of a hurricane, as was the case with the Octo- 
ber cyclone crossing Denmark. Also the tendencies in 
this respect are evident from the conditions under 
which the cyclone is formed. In  the s u e  way it will be 
possible at an early phase to decide whether an E 
cyclone will form after the LJ cyclone, and so on. 

Therefore, in order to be able from the very beginning 
to follow this play of the cyclones, which deterniine the 
weather of Euro e, a wireless station at the south point 
of Greenland wi l  7 be of the highest importance. This 
station will be of eat value for Denmark, and a fine 

most exposed positions, Iceland, the British Islands, 
and Norway, the importance of this station can not be 
overestimated. 

It is evident from the efforts these countries have made 
to obtain protection that great economic interests are 
dependant upon reliable weather forecasts. Wireless 
weather telegrams are now sent from English, Swedish, 
and Norwegian ships crossing the Atlantic Ocean, ant1 
French shi s are expected soon to begin. This is a good 
support, w R icli, however, can never replace a station on 
Greenland, because the routes of the steamships are so 
far south that the observations from the ships do not 
render the full view of the situation. Further, Norway 
has in this year experimentally established a weather 
station with wireless on the most inhos itable of all 

o mated a few months, but has already proved so useful 
t%at there will hardly be thought of abandonin it. 
However, weather telegrams from Greenland woud be 
of still higher importance, which is made evident by 
the following example: 

During the period December 1, 1919, to March 15, 
1920, between 70 and 80 storms occurred a t  that part 
of the Norwegian coast for which the forecasts a t  that 
time were issued from Bergen. Not, less than 22 of these 
storms were either not predicted or the issued warnings 

ably from a greater number of Pg reenland meteor0 P ogical 

classification made at a sufficiently early p R ase, then onc 

For middle Europe, from 5 enmark to the south, the case 

will 'ii, ave influence upon the d aily weather and be of 

vi0 f ent storms. But when the D cyclone comes, t 3: en the 

A specia ff reason why the D c, clone and those following 

c P osely, then he already at  an early hase will know when 

K 

P 

gdt, to the whole o F Europe. For the countries with the 

polar islands, Yan Mayen. This station % as only been 

9266&22-2 

came too late to be effective. I must add, that these 
unwarned storms on an average were the most violent. 
But on1 six came from the direction in which the st* 
tion on%an Mayen now makes us feel safe. The other 
16 came the common way from the west, where only 
telegrmis from Greenland can render corresponding 
safety. 

Let me also mention that in addition to these unwarned 
storms, five or six cases of false alarms occurred. These 
cases are regarded as the worst mistakes of the forecast- 
ers, because they shake the confidence of the public in 
the storm warnings. But they appear inevitably, because 
the forecaster, one time after another, has to take a 
chance and send out a storm warning based upon the 
first uncertain indications. He knows that if he would 
wait for the next observation, then the warning would 
come too late. This is the situation of the forecaster in 
this and in otaher countries: on the one hand, the respon- 
sibility for great economic values and human life- 
on the other hand. the responsibility, not to mention 
the lau liter that accompanies the false alarm. What 

usually has to form his opinions of the coming weather on 
an absolutely insufficient foundation. When work of 
this kind is demanded, then the foundation for such 
highly responsible decisions must be made as good as 
possible. 

makes t B e situation so awkward is that the forecaster 

DISCUSSION. 

By A. J. HENBY. 

The observation by Dr. B'erknes re arding the oc- 

refer mainly to cyclones which have their origm to the 
westward of and pass over Northwestern Euro e. It 
is important to emphasize this distinction, ot % erwise 
tlie impression may be created and perpetuated that 
tlie occurrence of c clones in grou s is a characteristic 

phew. 
Seasonal causes seem to control the place in latitude 

a t  which rvclones pass onto the. Continent of North 
America. Cyclones of the winter enter the United 
States from the Pacific iiiost frequently along the coast 
north of latitude Go. 

South of that latitude the occurrence of winter cyclones 
is much less frequent; indeed, several years may pass 
without the occurrence of a sin le cyclone south of 

enumerated by Dr. B'erknes does not apply to the 
Pacific coast storms. Bowie and Weightman in their 
discussion (Jf  the different t pes of cyclones ex lain 

ressure in Alaska and the western Cana 'an Provinces. 
$hey say, in discussing storms of the Northern Pacific 
type : 

Storm of thie clam u d l y  make their appearance on the Wash- 
ington and Ure n coaata and thence move ea~tward in widelv differ- 
ent m u m .  &ere are two, liowever, thrrt are often followa-one 
due east along the northern border and the other eoutheastward from 
the North Pacific Stater to the Southern Plains States and at tima 
quite to the Gulf coaet and thence eaetward or northeufjtward. Dur- 
ing the time of appearance of lows of this t pe the Aleutian low is well 
defined, but somewhat south of its n o r d p d t i o n  and the presaure 
is above normal over the interior of Alaaka. The Alberta type of die- 
turbance ir  nolonger in evidence and in ita dead the preesure ia 
unueally high in that region, the Northern Plainr  state^, and in the 

currence of cyclones in we d -develope$ groups must 

whirl1 belongs to a 1  Y cyclones of t Y I  e Northern Hemis- 

San Francisco, hence we incline to t 5 ie belief that the rule 

the movement in low latitu br es as bein due to %gh % 

1 Storms of the United 8tates, ?do. WEATAEE REV. SUPPLEMENT No. 1, Washing- 
tWl, 1914. 


