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RESULTS FROM
THE MAGNETIC STATION AT DOMBAS 1916—33.

(p — 62° 047 N, 2 = 9 05’8 E Gr.)

By
O. KROGNESS T and K. F. WASSERFALL

Introduction.

When Roald Amundsen came back from his famous expedition in the Gjoa,
1903—06, he handed over to the Norwegian State the instruments he had used during
the expedition. Among these instruments there was a complete set of magnetic recorders
of the Eschenhagen pattern. The instruments were stored at the Meteorological
Institute in Oslo, where they remained till 1916.

In 1915 Professor Krogness made such an arrangement with the astronomer
Sigurd Einbu so that Amundsen’s magnetic recorders scould be mounted on his
farm, Brennoygarden, located about two km west of Dombés Station on the railway
Oslo-Trondheim. A magnetic surway of the neighbourhood of the farm showed that
no local magnetic disturbances exist in this vicinity. The soil consists mainly of clay,
which — when dry — is almost as hard as stone.

Arrangements were made the same year for the building of a variation house.
To protect the variation room from rapid changes in the temperature, the house was
sunk into the earth so that only the low roof was visible above ground. The walls
are made of bricks and mortar, and the roof is a wooden construction. As the clay
soil extends to a great depth, it was not feasible to found the piers on solid rock. -
The piers rest on a bed of broken stones about 60 cm deep. The three register
instruments are mounted on a common foundation, while the registrator — with the
lamp — stands on a separate pier. The arrangement will be seen from the sketch given
in Fig. 2.

The variation house is not heated, and during the coldest part of the year the
temperature may fall to between minus 2° and 3°C. During summer it may rise
to between 12° and 13°C. The room being a cellar, the changes in the temperature
are rather gradual, and it is very seldom the temperature varies more than 1°C from
one day to the next. The room is at times somewhat moist and this is especially
infavourable for the w-variometer, where the magnet with its axis has to be removed
now and then to be cleaned Owing to this fact the w-curve shows several gaps.

As absolute observations were taken very infrequently no absolute observatory
was built in 1915. In 1930, however, a hut for the absolute measurements was put up
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in the northwestern direction from Einbu’s residence. The absolute house is of wood —
2.8 X 2.8m. The entrance is on the west side, and there are windows in the south,
east, and north walls, and in both sides of the roof. The pier is a wooden post, about
1 foot in diameter, set in the ground. Azimuth of cairn on Veslefjellet is: 159° 08".5.
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Fig. 1. A site of the buildings of Brenneygarden,

A. Absolute House, B. Piggery. C. Forage house. D. Cow house.
E. Store house. F. Old tenantless dwellinghouse, G. Variation house.
K. Entrance of Variation house.
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Fig. 2. The arrangement of the variometers at Dombds Observatory.

R. Register house. P. Photographic paper. L. Lamp house.
S. Pier. T. Brass frame.
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Some Remarks on the Photograms.

The d- and h-variometers were mounted in the beginning of 1916 and regular
recording started from Ist of April. During the first months there occurred several
great interruptions, so that the year 1916 is very incomplete. The w-variometer was
not installed before in 1919 and regular recording commenced 1st of January 1920.
There has been a lot of trouble with the w-variometer, especially on account of the
before mentioned moistiness in the variation house. At times the records showed that
the magnet had not had a free movement and it had to be taken out and cleaned.
Owing to this, records are missing for several days, and in some few cases so many
days are lacking that no safe value could be taken for the month in question. In
order to get more correct means for the annual values, some incomplete tables for V
have, however, been taken into account as far as this was deemed practicable. In some
few cases so many days are missing in the h- and d-curves also that the month in
question has been left open. Remarks regarding eventually missing days for D, H and
V of the month in question will be found page 30.

Resulting Tables and Graphs.

To read the hourly ordinates of the photograms we have had to work up the
necessary series of scales, so that the curves could be read directly in y-units. The
horizontal lines of the scales were made 20 mm long, so as to cover the space between
two hour marks of the Eschenhagen photograms. The zero line in the middle of
the scale was marked with a heavier line than the rest, and the scaling was exiended
‘to 500 y below and above. When reading, the scale was placed between two hour
marks so that the fraction in question of the curve had equal positive and negative
parts above and below the zero line, and the position of the base line was noted
down. The ordinate shall thus represent a graphical intergration between the hour
marks. The figures were entered in forms in which the quiet hours were written in
black, and the disturbed in red ink.

The whole series of ordinates for D, H and V are read by Wasserfall —
except during the last two years, when Einbu took upon himself to read the d4- and
h-curves. All the work connected with the summing up of the various tables has been
done by aid of an electrically working adding machine of the Dolton pattern. This
work has been done by miss Esther Evensen, who has also written all the
resulting tables. To push the final working-up of the matherial, author was assisted
by cand. real. E. Barlindhaug, who worked at the Bureau for an interval of one
year (1934—35). He assisted at the calculations and at the drawing of the graphs.

The tables for quiet wariation, for storminess and for absolute storminess are
arranged in chronological order and placed in the following manner:

The 7-day normals for quiet diurnal variation for D and H.......... page 1—19
Monthly values for quiet diurnal variation for D,Hand V ....... .... »  21—28
Monthly mean values for diurnal variation of storminess for D, ff andV ,  29—55
Daily values for positive, negative and absolute storminess for D, HandV ,  57—82

The corresponding graphs are placed:

Graphs for monthly mean values for quiet diurnal variation for D, HandV ,  83—89
Graphs for annual mean values for quiet diurnal variation for D, HandV , 90
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Graphs for monthly mean values for diurnal variation for Storminess

as vector diagrams for D and H .... . ... .......... .. ... page 91— 97
Graphs for monthly mean values for diurnal variation for storminess in V »  98—102
Graphs for annual mean values for diurnal variation for storminess for

D, H and V, besides vector diagrams for D and H.......... » 103
Graphs for variation of absolute storminess for H............. .. .. » 105—110

It is evident that the large material presented in above mentioned tables and
graphs invites a rather extensive discussion, but as the material itself is so large, the
discussion must be reserved for special papers.

The Scale Values of the Variometers.

The relation between the variation instruments is a fixed one, because they are
placed in a common brass frame, especially construkted for use during the Gjea-Expedition.
The distance between the mirror of the d-magnet and the drum of the registrator is
1080 mm. By a torsion experiment the 24th of November 1919 a series of observa-
tions brought about that a turn of the torsion head of the d-variometer of 60’ corresponds
in average to a deflection measured on the fotogram of 1.-84 mm., According to formula:

1)) 0 — =
2RKe— «,

where, « — 60, means the turn we give the torsion head, «. — 1-84 mm, the corre- .

sponding deflection on the fotogram, R-— 1080 mm, the distance between the mirror
and the drum of the registrator, and K —=#g 1’, we get:

6 —0-0513

For the scale value of the d-curve, expressed in minutes of arc per milimetre,
we have:

1
o« = ——(1 G)=—1'.63
ay TR

and expressed in y per milimetre:

1+0
) = ;—R—XHZG-SY

where for the horizontal intensity we have used: H — 0.14450 C. G. S.

Deflection experiments for the control of the scale value have been taken very
frequently — at least once a month. As will be seen from Table I and Table Il -
giving the scale values actually used in the reduction — respectively for the d- and
h-curve, the sensibility of these instruments is very steady. This is, however, not
the case by the v-instrument.
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Table I Table II.
From Till From Till

} gq zy
Year Day Year Day Year Day Year Day

’ 1 i
1916 | Mar. 27 | 1917 | Sep. 6 | 2.00 | 84 1916 | Mar. 27 | 1917 | Sep. 13 | 219
1917 | Sep. 6| 1924 | Nov. 20 | 163 | 68 1917 | Sep. 13 | 1917 | Oct. 20 0-46
1924 | Nov. 20 | 1925 | Aug. 10 | 1.67 | 7.0 1917 | Oct. 20 | 1933 | Jul. 30 59
1925 | Aug. 10 | 1933 | Jul. 30 | 1.78 | 74 1933 | Jul. 30 | 1934 | Jan. 1 6-0
1933 | Jul. 30 | 1934 | Jan, 1| 173 | 7.1

While for the calculation of the scale value of the h-curve we use the
common formula:

av) 6, = 2.4,

we shall by the w-curve have to consider the distribution of magnetism in the magnets
employed. The method used for deflection on the d- and h-variometer is according to
the first main position of Gauss, (I), while the second main position of Gauss, (Il),
is used for the deflections on the w-variometer. Calling the deflective force in case
(), [, and in case (1]), [,, we have:

V) fally =1

This ratio is independent of change in the sensibility, weight and magnetic
moment, and depends on change in the size of the d- and v-magnet, and change in
the mutual position of deflector and needle, when deflection is made on the d- and
v-instrument.  As long as the same deflector distance has been used, g is therefore a
constant and the value can, whatever distance is chosen, be determined by aid of data
obtained through experiments. The formula used for extracting the scale value for
the o-curve is thus:

a,
(VI) EV — q . a — . gd

v

where the constant g is equal to 0-57, a, being the deflection on the d-curve and a,
the deflection on the w-curve, measured in milimeters on the photogram.

Observations for calculation of the constant ¢ were made by the meteorologist
Russeltvedt in 1909 and again in 1913—14. The observations consisted of 5 large
series of deflection experiments with the d- and w@-magnets used during the Gjga-
Expedition and later on installed at Dombés Observatory. The observations were made
with the utmost care and the observer has worked out a detailed report dealing with
the theoretical, as well as the experimental methods employed, besides stating the final
data for determination of the required constants,
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In the paper, giving the magnetic results of the Gjea Expedition,) the necessary
details concerning the constant ¢ have been given and we refer the reader to this paper.
In Fig. 3 we have copied the curve, given in said paper, and by extrapolating the
curve we find for the deflection distance r — 25 cm used at Dombds:

g — 0.57

The scale values actually used by the reduction of the w-curve are given in the
last column of Table lll—adopted ¢,. Under the rubric “Numb. of Obs” the number

q, 12 13 14 15 4C 41 18 19 20 21 22 —7T
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Fig. 3. Curve by aid of which

the constant g can be found for
a chosen detlector distance.

of deflection experiments for each epoch has been stated and under the column
“Obs. &, we have given the mean value of the data directly observed. It will be

seen that in some few cases there seems reason to change the scale value in spite of
not having observations to go by. In these cases the value has been judged by aid
of its relation to the amplitude of daily range of the quiet days.

1) Scientific Results of the Norwegian Arctic Expedition in the Gjea 1903—06 under the conduct
of Roald Amundsen, Part I[, Terrestrial Magnetism by Aksel S. Steen, Nils Russeltvedt and K. F. Wasser-
fall Page 124—128. Geofysiske Publikasjoner Vol. VII. Oslo 1933.
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Table 11,
From Till Obs.

1 =
Year Day | Year | Day ’
. | ' .
1920 | Jan. 1 (1920 Apr. 22| 43
. Apr. 23 » May 26| 74
. | May 27| , |July 2| -
. July 3 » Aug. 6 —
. Aug. 7 , Qct. 13 5.2
, | Oct. 14 | 1921 | Feb. 24| 45
1921 | Feb. 25 » July 27 62
» July 28 » Nov. 2| 48
. Nov. 3| 1922 | Jan. 3 2-8
1922 | Jan. 4 ” July 10 39
R July 11 ,, Aug. 23 | 58
» Aug. 24 . Oct. 23| 46
» Oct. 24 | 1923 | Mar. 24 6-8
1923 | Mar. 25 » Juy 1 36
” July 2 » Oct. 2 77
» | Oct 3 " Qct. 8; 6-1
. | Oct. 8 " Dec. 3| 44
» Dec. 4 1924 | Feb. 13 | 35
1924 | Feb. 14 | , Apr. 12 | 45
» Apr. 13 » Sept. 26 3.2
" Sept. 27 » Dec. 24 56
» Dec. 25 | 1925 | Jan. 26 | 3-6
1925 | Jan. 27 » Mar. 22 6-3
. Mar, 23 » Apr. 25 30
. Apr. 26 | June 3 14
R June 4 | 1926 | June 16 29
1926 | June 17 | 1927 | Apr. 14 4.5
1927 | Apr. 15 » May 22| 48
» May 23 » July 3| 32
. July 4, , Aug. 8 4.8
. | Aug 9 , oct 15 34
» Oct. 16 | - Nov. 24 4.4
. |Nov.25 | 1928 | Jan. 8| 6.1
1928 | Jan. 9| , | Oct. 24 44
» | Oct. 251929 | Jan. 23| 50
1929  Jan. 24 » Nov. 14 | 4.3
» | Nov. 15| 1930 | June 17 40
1930 | June 18 | , | July 30 3.8
" July 31 R Nov, 12 | 4.8
. | Nov. 13 | 1931 | Feb. 12 5-6
1931 = Feb. 13 i May 18 | 34
» | May 19 ” June 25| 2.8
" June 26 | 1932 | Sept. 4| 4.3
| 1932 | Sept. 5| 1933 | Feb. 6| 56
1933 | Feb. 7 R Apr. 30 | —
b, May 1 » July 31 | -—
. Aug. 1 . Nov. 30 | 6-0
» | Dec. 11934 | June 4 4.8

27
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43
74
51
38
52
45
65
48
28
4.0
58
16
68
36
77
61
44
35
45
32
56
36
65

30
14
29
4.5
52
32
57
3-4
4.4
61
4.4
5.0
4.3
3-8
30
4.8
5-6
35
28
4.3
5:6
6-0

4.5
6.0
4.8
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Method used to Work out the Resulting Tables.

When the magnetic station at Dombds was founded it was intended to furnish
data required for the study of the wariation of magnetic elements, and there was put
small stress on the knowledge of the absolute values. It was thought sufficient to have
the necessary values for A to be used in formula (Ill) and for this purpose it is enough
to have the annual mean value for the year in question, the exactness of which does
not need to exceed 50y. Such data for the annual mean value for H are given in
Table VIII. ‘

The object and leading principles of the data required for study of magnetic
storms have already been given in paper 2 of the present series,’) so we do not need
to repeat it here. Only the practical side of the question shall be treated below.

0 4 8 12 16 20 24

P S T WS WS TS T T TS Y S S TR TR NN S S TN TN T N B N Y |

MAY 1933
*Ce., tl
e o.‘ °°0 20_l-
°°o'°. eoo, st
oo°'.. .' ®0oe o 21 =
o®e e o Ce, d
.. ..0 T2
cosce, 0‘. oo 'O.° 24Lh
o .. 0 %04 th
g0 LA oe® e 26~
+
:0F Q

wb N

Fig. 4. Quiet diurnal variation for the epoch 20th to 26th
of May 1933, registered by the £ variometer at Dombis.

Investigation shows that the variation of the d-, - and w-curve each of them
can be divided up into three variation components which we may call Q, S and C. Q is
a relative expression for the undisturbed progress, which more or less corresponds to
the variation of the international quiet days. By S we mean “Storminess*, in the way
this has been defined by Professor Kr. Birkeland. This component is supposed
deprived of diurnal variation as far as this variation is expressed in Q. Furthermore S
is deprived of all the larger periodic waves, such as the 13%- and 27-day variation,
besides the annual wave, etc. The whole series of mentioned larger periodic waves
are represented in the third component C. This component may be given in absolute
measure C. G. S. if sufficient absolute observations are available. In our case, however,
this element also has been given relatively, and as we limit ourselves only to give
monthly mean values of Q and S, we have only given C for the year 1933, as an example.

) The Auroral Observatory at Tromse, Results of Magnetic Observations for the Year 1930 by
Leiv Harang, O. Krogness and E. Tensberg. Publikasjoner fra Det Norske Institutt for Kosmisk Fysikk,
No. 2. Bergen 1933.
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The variation component Q: The best way to show the method employed is to give
an example. For this purpose we have chosen the quiet days during the last half of May
1933, registered by the h-curve at Dombds. In Table IV we have given the hour
ordinates of every quiet hour for the 20th, 21st, 23rd, 24th and 26th of May 1933 —
expressed in y. The disturbed hour ordinates occurring are left out and the place filled
out by graphical interpolation in the way this is shown in Fig. 4, where the black
points represent the mentioned quiet hour ordinates of Table 1V, and the open rings
represent the interpolated data, which in the table are marked by a’. Mean hour value
for these 5 days are given in the table under the heading M’. Under the heading ¢
we have the correction for non-cyclic variation, and the then corrected mean values
are entered under the heading M, and finally we have in the last column, headed Q,
the required relative expression for quiet diurnal variation for the epoch 20th to 26th
of May 1933.

For the first half of May 1933 we have chosen the five days between the 8th
and the 12th, and get in exactly the same way the quiet diurnal variation for the epoch
8th to 12th. If now we take out mean data for the 11th, 12th, 20th and 21st we get
mean data for the epoch 11th to 21st. Experience shows that it is always possible to
find from 3 to 7 days for each half month, which have so many quiet hours that a safe
expression for the quiet diurnal variation can be had. This means that such data are
available for four epochs of 7—8 days for every month and such data are given page
1-—19 for declination and for horizontal intensity for the entire period between April
1916 to December 1933. For Vertical intensity corresponding data have also been
worked out from January 1920 to December 1933. These data are used by the reduc-

Table IV.
Hour 20 21 23 24 26 M c M Q
1 443 449 442 444' 442 444 + 2 446 + 6
2 443 4507 446/ 444/ 445 446 -+ 2 448 + 7
3 44 4517 450 445 447 447 + 2 449 + 8
4 441 452 449 446’ 448 447 -+ 2 449 + 7
5 437 449 445 446 448 445 + 2 447 + 5
6 432 444 442 442 442 440 +1 441 0
7 431 438 434 436 440 436 + 1 437 — 5
8 426/ 430" 424 428 437 429 4+ 1 430 — 11
9 423 422 416 421 428 422 +1 423 — 18
10 420 420 408 410 418 415 +1 416 — 24
11 421 419 412 411 413 415 0 il5 — 2
12 424 420 421 418 418 420 0 420 — 22
13 429 425 423 425 421 425 0 425 — 17
14 434/ 433 430 431 429’ 431 0 431 — 11
15 442/ 439 434 437 435’ 437 0 437 — 5
16 447 442 439 443/ 441 442 —1 441 1
17 455 450 444 453 443’ 449 —1 448 4+ 7
18 461 456 452’ 460 446 455 — 1 454 -+ 12
19 462 459 458 465 449 459 — 1 458 + 17
20 460 458 462 467 455’ 460 — 1 459 + 17
21 459 455' 461 463’ 458’ 459 — 2 457 -+ 15
22 457 453 457 459 457/ 457 — 2 455 + 13
23 454/ 4517 453 454/ 455’ 453 — 2 451 -+ 10
24 451" 450 448 451 452/ 450 — 2 448 + 8
1 449’ 449/ 4447 448" 449 448 — 2 446 + 6
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tion of storminess in the w-curve, but as the vertical curves are not so good and
complete as those for & and h, we have here limited data for quiet diurnal variation
for V only to be printed as monthly mean values.

Such mean montly values for quiet diurnal variation are for D and H given for
the entire period 1916—33 and for V for the period 1920—33 (page 21—28).

The wariation component C: To show how this element has been extracted we give
in Table V the required data for the A-curve for the 11th of July 1933. In the rubric,

Table V.
|
Hour| O | Q |Diff| ¢ [(C+Q| S
L1 | 397 2| 395 394 | 396 1]
2 | 388 3 304 | 397 |- 9|
3 | 358 4 394 | 398 | - 40
| 4 | 376 5 394 | 399 |93
|5 | 404 4 394 | 398 6
L6 | am 2| 399 | 304 | 396 5
7 | 395 |- 1| 396 | 394 | 393 2
8 | 388 |- 6| 394 | 394 | 388 0
9 | 382 |-13| 395 | 395 | 382 0
| 10 | 369 |- 19| 388 | 395 | 376 | - 7
11| 356 | - 25 395 | 370 |- 14
L 12 | 363 |- 25 395 | 370 |- 7
' 13 | 370 | -2 395 | 374 |- 4
14 | 379 |- 15| 394 | 395 | 380 |- 1
15 | 412 |- 7 395 | 388 2
16 | 439 | 1 395 | 396 43
17 | 496 9 396 | 405 21
18 | 422 | 16 396 | 412 10
19 | 418 | 20| 398 | 396 | 416 2
20 | 413 | 20| 393 | 396 | 416 3
21 | 409 | 17| 392 | 396 | 413 |- 4
22 | 409 | 13| 396 | 396 | 409 0
23 | 404 8| 396 | 396 | 404 0
|24 | a02 5| 897 | 396 | 401 1
| Mean............. 395

headed O, we give the hour ordinates for the day, expressed in y, where the supposed
quiet hour values are printed in fat types. In rubric Q relative figures for the quiet
diurnal variation for the 7-day epoch in question have been stated. In the third rubric,
headed Diff., we have the difference between the figures in the two first columns O
and Q, but only for the quiet hours. When the open parts of the column are filled
out by liniar interpolation, we have thus got an expression for the element C. In fact,
this proceeding was used, when first we began to work up the Dombas material.

For very disturbed days it is clear that quiet hour ordinates are few, or even
missing for several days. In this case we shall have to interpolate over a considerable
period, and this will in the first place result in uncertainty regarding the correctness in
the values of the filled-in places, and secondly it will give the variation of the element
C a very hetrogeneous form — varying data from hour to hour in the parts, where
quiet hour ordinates can be pointed out and liniar progress during the parts, where
interpolation has been used. To avoid this, we do not use the data given in the
column headed “Diff” directly, but take 24-hourly mean figures of such data day by day.
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If the Component C represents the 13%/2- and 27-day periodicity, as mentioned
above, a convincing expression for this variation should be had by plotting graphicaily
the mean figures corresponding to the mean figures of colum Diff. day by day. Such
mean figures for quiet hours for every day for the h-curve at Dombds during the year
1933 are given in Table VI. The days, where no figure has been entered, are days
so much disturbed, that too few, or no quiet hour ordinates could be pointed out. Ii
now we plot the data, given in Table VI, we can draw an average curve through the
points and shall get a curve corresponding to the one given above in Fig. 5. Experience
shows that ihere will be almost no uncertainty about how the curve runs — even in
the cases where data for 3 to 4 days are missing.

L, ! (I |, m , ¥, ¥ , W W ;W 3 K X X ; X |

L]

480
470
460
450 1

Fig. 5. The variation Component C for the hcurve registered at Dombds for the year 1933,
and the separated 13Y/2- and 27-day periodicities for quiet progress.

Now going back to Table V, we can without difficulty fill in rubric C by aid of
Curve II' in Fig. 5. Here we have pointed out the 11th of July, and we see that this day
falls in with a minimum of the wave in question. It begins to move upwards, but very
slightly, while during the next day there will be a considerable increase in the values.
In no case, however, shall the change be so rapid, that liniar progress during the day
would be wrong.

The wvariation component S: As soon as rubric C in Table V has been safely filled
in we have the necessary data to take out the “Storminess”. Calling the hour ordinates
for the day in question, O — the first column of Table V — we have under use of the
before mentioned symbols that:

(VID O0=Q+ S+ C
and consequently:
S§=0—(C+Q
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Table VI.

Day I | m oo \Y \l Vil | v IX X XI X
1 — | 474 | 473 | 461 | 455 | 430 | 418 | 414 | 416 | 432 | 450 | 463
2 | 468 | 476 | 475 | 463 | 450 | 433 | 413 | 412 — 448 | 464 | 469
3 | 469 | 477 | 479 | 461 | 450 | 432 | 416 | 409 | 420 | 447 — 467
4 | 468 | — | 478 | 462 | 451 | 433 | 414 | 413 | 421 | 441 | 455 | 463
5 | 469 | 478 | 477 | 458 | 446 | 427 | 409 — 425 | 440 | 456 | 452
6 — | 481 | 478 | 462 | 449 | 427 | 411 — 420 | 430 | 455 —
7| 413 — | 478 | — 446 | 431 | 408 | 399 — — 450 | 444
8 | 475 | 480 | 477 ‘ 462 | 448 | 424 | 404 | 404 | 417 = 451 | 450
9 | 474 | 475 | 474 | 462 | 449 | 419 | 397 | 405 - 441 | 449 | 454 !
10 | 474 | 480 | 474 | 458 | 448 | 420 393 412 | o 451 | 453
11 | 477 | 481 | 470 | 456 | 449 | 425 | 395 | 414 | — | 439 | _ —
12 — | 477 | 471 | 455 | 451 | 424 | 404 | 413 | 414 | 447 | 457 | 454
13 — | 475 | 470 | 459 " 401 | 41 | — 446 | 462 | 467
14 — | 476 | 465 | — | 448 | 418 | 402 — 412 | 442 | 465 | 462
15 | 470 | — 464 — | 447 | 421 | 402 | 405 = 439 | 464 | 459
16 | 468 | 477 | 467 | 458 | 447 | 414 | 408 | 406 — — — 462
17 | 478 | 480 | 469 | 464 | 446 | 412 — 404 | 418 | 438 | 478 | 457
18 | 478 | 485 | 467 | — | 443 | 414 | 415 | 407 | 418 | 437 — 458
19 | 483 | 486 | 466 | — | 437 | 414 | 413 - 413 | 444 — 450
20 | 480 | — s = 442 | 415 = 409 | 422 | 441 | 463 | 447
21 — | 479 - 455 | 442 | 416 | 401 == — 441 | 457 | 448
22 | 488 | — 459 @ — 443 | 415 | 406 407 | 421 | 446 | 460 | 449
23 | 479 | 472 — - 440 | 415 | 397 \ — 425 | 449 | 459 | 444
24 | 478 | — | e— | 455 | 441 | 417 —_ 410 | 425 | 445 | 455 | 442
25 | 477 | — | 462 | 453 | 440 | 418 | 400 — | 497 | 452 | 462 | 449
2% | 475 | — 459 | 455 | 440 = 405 | 414 | 425 | 451 | 466 | 449
27 | 473 | 474 — | 457 | 441 | 420 - 410 423 | 452 | 463 | 449
28 | 470 | 476 | 456 | 456 | 439 | 419 | 407 | 413 | 422 | 450 | 455 | 455
29 | 467 453 | 459 | — — 413 | 408 419 | 450 | 456 | 457
30 | 469 455 | 456 | — 414 | 409 | 411 | 423 | 455 | 457 | 460 |
31 | 473 461 409 | 412 | 458 466 |

where data for the sum (C Q) have been entered in the last-but-one column of

Table V, and data for storminess in the last rubric.

To convince ourselves that the curve C in Fig. 5 really contains the above
mentioned waves with a wave length of 13!/: and 27 days, we may try to separate
these wave series from the combined variation. This is best done by making an
analysis by aid of Koch-Blanford’s Method.') The method consists in successively
smoothing with so many figures in the successive means, as the wave length of the
oscillations in question suggests. To cause the 13!/s-day oscillation to be eliminated,
we smooth with 13 figures, which give us a series of data, which we may call /.
Now subtracting corresponding figures in the /’-series and those of the original curve,
which may be designed by (', we get a series of figures (O’ — I’), and plotting these
figures we get the curve marked (O’ — /') in Fig. 5.

When the 13'/2-day wave series has been eliminated, we can proceed with the
27-day oscillations. Now smoothing with 27 figures, we get a series of data, which
may be called /I, (I' — II') will then give the separated 27-day wave series. The curve
is drawn in Fig. 5 and marked (/' — IT').

') J. Hann: Lehrbuch der Meteorologie, Leipzig 1903. — G. Hellmann: Die Niederschlige in
den Norddeutschen Stromgebieten. I, page 28.
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When the 13'/s-day and the 27-day wave series have been eliminated, we get
the even running curve /I’, which ought to represent the yearly progress. This is also
the case — but as no correction for temperature variation in the variation house has
been applied, this must be done to give the curve the right form. The temperature
coefficient for the h-curve at Dombdas has been found to be 54 y per 1°C. Multiplying
the mean figure for the temperature in the variation house during the month with the

coefficient 5.4, we get the curve marked T'[;, and subtracting corresponding figures in

this curve from the one above, we get the curve /I, drawn at the bottom of Fig. 5.
This curve gives the yearly movement of // at Dombas — when smoothed.

It may be remarked that correction for temperature has not been applied in the
working up of the Dombds material. The variation in the temperature is so small and
gradual from day to day, that it does not disturb the diurnal magnetic variation and as
we limit ourselves only to publish monthly mean values — and 7-day values for quiet
variation — we do not deem it necessary to do the extra work that a correction for
the temperature would require.

Absolute storminess: In the tables p. p. 57—82 and in the corresponding
graphs p. p. 105—110 we give for each day the diurnal sum of positive, negative and
absolute storminess — designed by PS, NS and AS respectively. Considering the
diurnal sum: PS - NS = AS as the best expression for the magnetic activity
during the day, we shall let these data stand for the commonly used charachter numbers.
In the graphs we have only given the strongest perturbed component, the horizontal
intensity.

Comparing the data for AS for H for the year 1933 with the international
character numbers — van Dijk’s figures — for same year we find, that the character
number O corresponds to values for AS between 40 y to 130 y. The character number 1
corresponds to values for AS between 130, and 400 y, while the character number 2
corresponds to figures for AS above 1000, — the space of values for AS between
400 y and 1000 y answering to character numbers between 1.0 and 2.0.

The Temperature Coefficients for the A- and v-curves.

The values of the temperature coefficients for the h- and w-curves at Dombas
have been controlled by a test made the 12th of July 1933. The result of this

test gives:
©h = 538y per 1.0°C, v, = 596 per 1.0°C

We shall below give some details of the calculation of +/, for the v-curve.

In Table VII, we have, under the heading V entered the ordinates of the v-curve
for every 15 minutes between 12° and 21%, expressed in y. During this interval the
variation house was heated by aid of hot stones, brought into the room. The temperature
was read separately for /7 and V by thermometers with the bulbs inside the instrument
boxes. These temperature readings, as regards V, are stated in the last column of Table
VIL. In order to reduce the ordinates for diurnal variation, the figures under heading
Co- and /\ Q — representing the variation compouents C and Q in formula VII, are
summed and entered under the rubric C,. The difference between the figures under V
and C, — entered under the heading /\ V' — will then give the variation due to
temperature influence, provided the day in question could be considered as a calm day.
This was, however, not the case.

The 12th of July may rather be characterised as a moderately disturbed day and
consequently we shall get a more exact value for «, if we also correct for the diurnal
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Table VII.
Hour 4 C, AQ C, AV AS (0] AV T
' [
tm { { T { { ( ( i °
12:00 170 186 — 10 176 — 6 | + 8 184 — 14 113
L1215 168 186 — 10 176 — 8| + 8 184 — 16 114
| 1230 168 186 — 10 176 — 8 | + 8 184 — 16 114
[ 1245 171 186 — 10 176 — 5 | + 8 184 — 13 117
13.00 188 186 — 10 176 +12 | 47 183 + 5 133
13.15 182 185 — 10 175 + 7| 7 182 40 13.9
13.30 187 | 185 — 9 176 +1 | + 7 183 + 4 14.2
13.45 192 185 — 8 177 +15 | + 7 184 + 8 14-5
14.00 202 | 185 — 7 178 4+ 2 | + 7 185 + 17 164
1415 212 185 — 6 179 43 | + 8 187 + 25 176
14-30 224 185 | — 6 179 445 | + 8 187 + 37 176
14.45 218 185 — 5 180 438 | - 8 188 - 30 188
15:00 231 185 — 4 181 +5 | - 8 189 + 42 21.5
15.15 242 185 — 4 181 + 61 ‘ + 8 189 + 53 21.8
15.30 249 185 — 3 182 460 | 4 8 190 + 52 20.7
1545 237 185 — 2 183 + 54 | L 8 191 4 46 20-6
16.00 237 185 — 1 184 +53 | - 8 192 -+ 45 20.7
16-15 236 185 + 0 185 + 51 | + 8 193 4- 43 206
16:30 232 | 185 4+ 1 186 446 | + 8 194 4 38 20.3
16.45 230 185 4+ 1 186 444 | + 7 193 + 37 196
17.00 226 184 + 2 186 +40 | + 6 192 4 34 186
1715 222 184 3 1s7 43 | L 6 193 + 29 17.7
17-30 218 184 + 4 188 43 | + 5 193 - 95 17.0
17-45 212 184 + 4 188 1924 | L 5 193 419 174
18.00 214 184 + 4 188 4923 | - 4 192 -+ 22 160
18.15 211 184 + 5 189 +22 | + 4 193 + 18 156
18-30 208 184 + 5 189 +19 | + 4 193 + 15 153
1845 202 178 + 5 183 +19 | + 3 186 1+ 16 150
19.00 200 178 4+ 5 183 +17 | + 3 186 + 14 147
19-15 197 178 4+ 4 182 +15 | + 3 185 + 12 144
19:30 194 178 + 4 182 12 | 4 2 184 -+ 10 14.2
19.45 192 178 + 4 182 +10 | 1 183 + 9 141
20.00 190 178 + 3 181 + 9 41 182 + 8 138
20-15 189 178 + 3 181 + 8 4+ o0 181 + 8 137
20.30 190 177 + 3 180 +10  — 1 179 + 11 136
20.45 186 177 + 3 180 + 6 | — 1 179 4+ 7 136
21.00 184 177 + 3 180 + 4 — 1 179 + 5 136
21.15 183 176 + 3 179 + 4 — 1 178 + 5 136
21.30 182 176 + 3 179 + 3 | — 1 178 4 4 136
21.45 180 176 + 3 179 + 1| — 1 178 4+ 2 135
| |

variation of storminess. As expression for the variation in the average diurnal wave
of the storminess of a moderately disturbed day, we may use the monthly mean values
for storminess for the month in question, sic: July 1935. Such relative data for the average
storminess are entered in Table VII under the heading /\ S. In the next rubric, headed
O, the sum: C + Q + S = O will be found, and finally we have the difference: V —
O = AV, representing the variation due to temperature influence.

In fig. 6 we have plotted the data, given under V, as black points. The figures
under C, are represented by the slightly inclined line C. Between 18% and 18+ the
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Fig. 6. Graphical details for the determination of the temperature coefficient for the
v-variometer at Dombds the 12th of July 1935.

v-curve made an abrupt jump, and we shall, therefore, have to give the curve for C
a corresponding abrupt change. The relative figures under A\ Q and A S are in Fig.
6 represented by the curved line and the small arrows, respectively. The distances between
the arrow points and the black points will then represent the deflections due to temperature
influence.

Finally these distances —corresponding to those entered under the rubric A V—
and those for 7, are plotted at the bottom of Fig. 6, and the curve drawn.
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Fig. 7. Graphical calculation of the temperature
coefficient for the v-curve at Dombis.
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In Fig. 7 these same figures are plotted in relation to each other as black points,
and the inclined line through the points thus gives the required temperature coefficient
7', for the v-variometer at Dombas.

As the calculation of the temperature coefficient for the h-variometer 'r,; has
been carried out in exactly the same way, as discribed above, we shall nol give any
details here.

The Absolute Data for Dombas.

As mentioned, absolute data for the magnetic elements are not necessary for the
computation of the material, in the way this has been done in the present paper —
except an approximate value for H, which does not need to be more exact than about
50y. For our purpose we have contented ourselves with the approximate annual mean
values stated in Table VIII. These values are based on some few occasional absolute

Table VIII.
H AH ‘
Year | R
R. S. ! Dombas | Tromss R. S. D. T. ‘
1 i 1 1 1 1

1916 17229 14529 57
- 31 - 37

1917 17198 14492 104
- 3] - 32

1918 17167 14466 81
- 23 - 26

1919 17144 14440 64
- 20 - 15

1920 17124 14425 38
- 19 - 14

1921 17105 14411 26
- 18 - 20

1922 17087 14391 14
- 14 - 18

1923 17073 14373 6
- 20 - 35

1924 17053 14338 9 17
_9 _

1925 17025 14294 44 45
- 33 - 44

1926 16992 14250 64
- 18 - 35

1927 16974 14215 69
- 26 - 26

1928 16948 14189 78
- 16 - 25

1929 16924 14164 65
-~ 31 i

1930 16893 14146 11567 18 36
- 14 - 21 - 19

1931 16879 14125 11548 21
- 24 - 21 - 49

1932 16855 14104 11499 11
- 25 - 25 - 27

1933 16839 14079 11472 6

observations with our magnetometer, 7esdorff No. 2179, and interpolations, based on
the known, approximate yearly mean values for A at Oslo Magnetic Observatory. For
comparison we give under the heading R. S. yearly mean values for / at Rude Skov
Observatory in Denmark — taken from Magnetisk Aarbog (Annuaire Magnetique),and
annual means for H at Tromse Observatory. In the four last rubrics of Table VII we
have entered annual departure for /A at the three stations and the Wolf-Wolfer figures

for the sunspots, R.
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In fig. 8 we give a graph of the secular variation of H for the three stations. The
straight inclined lines are supposed to stand for the pure secular variation — where for
the departure year by year we have used 23y, 29 and 32y respectively for the three
stations — while the curves — plotted with the figures given in Table VIII — show the
slightly oscillating variation of A in relation to the 11-year period in the sunspot data.

In 1917 Professor Krogness made a series of observations at Dombés. As a
mean for horizontal intensity for the 6th of November 1917 we may — according to
his observations — put:

H = 014503 C. G. S.

This value has been entered in the graph of Fig. 8 as a small black circle.
During the four days 13 to 16 of July 1931 Professor Krogness and Dr. Floyd M.

2SN RTLaTRITenGnN
NN NN NN ONON NN GNONONON BN ON O\
Lvl‘_lvl‘-lvI‘_I‘-|¢.J‘—|‘_lvl‘~lvl‘-|‘—lvlvl—l
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Fig. 8. Graph for the secular variation of / for the three magnetic stations,
Rude Skov (Denmark), Dombés and Tromss.

Soule of Department Terrestre Magnetism, Carnegie Institution of Washington made a
series of simultaneous observations at Dombés. They occupied two stations A and B
— station A being the pier of the new absolute house. We give in Table IX the
three observation results Krogness obtained with the Tesdorff:

Table IX.

Year Date Hour H corr. H/

1931 | July 14 | 9h55m| 014093 | 4 20| 0-14103
» » 14 [16h24m| 014108 | — 3| 0.14105
» » 15 |18h00m| 014110 | — 8/ 0-14102

Mean: 0-14103 C. G. S.
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The values directly observed are entered under heading /7 and with approximate
corrections for diurnal variation we get the values under the heading A’. In Table X
we have stated mean values for H for the two days in question for Tromse and Rude
Skov. Below we have put the mean for these two days and below these the annual
mean figures for the year 1931. The differences between these two last values are for
Tromse and Rude Skov — 12y and — 5y, respectively, and we may probably put —

Table X.
Station Tromse | Dombés | Rude Skov
July 14 011562 - 0-16884
15 0-11557 — 0-16883
Mean ....| 0.11560 @ 0-14103 0-16884
AM. 1931. | 011548 - 0-16879
Diff. | — 12y — 9y — 57

9 for the corresponding difference for Dombas. This would result in an annual mean
value for H at Dombas for the 1931:

H = 0-14093 C. G.S.

This value has been entered in its proper place in the graph of Fig. 8.

The constants used for the reduction of A, taken with the magnetometer Tesdorif
No. 2179, are based on a series of control observations collected at Rude Skov Obser-
vatory during the days 24 to 26 of October 1928. These reduction constants are
stated below:

Magnets . ..o e I I

Temperature coefficient .. ........ .. ... ..o o « 0.000457 0.000487
Induction coefficient. ..... .. ... .. ... . ... i k 0.0135 0.0136
Coeff. for distribution of magnetism.................. P - 030 1.38
Moment of inertia .. ....... ... .. ... . K 291.78 287.48
Magnelic moment....... ... .. .. i e o M 832.51 793.18

As the comparison between the Carnegie and the Tesdorff magnetometers made
at Dombas and later on also at Hop (Fana near Bergen) did not point towards any
decided disagreement between the two instruments, we may assume above given
mean annual value for Dombés for the 1931 to be fairly trustworthy, and we must
also assume that values taken from the graph in Fig. 8, and used in formula (Ill) for
the calculation of scale values for the variometers at Dombaés, are sufficiently close to
the true value,

Regarding the absolute values of D and / at Dombas we shall have to limit
ourselves to give the result of Krogness’ observations in July 1931. Declination was
of course taken with Tesdorff No. 2179 and the dip observalions with the John Dover
Charllon Circle No. 10.
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Table XI. Table XII.
Day D nug]l?s‘ of Day Hour I
h m
Spm — &S 14 1002 | 73°24°6
o am :5,‘ ; 14 16 29 234
1o pm ot I 15 17 52 245
Mean ........8°435 W Mean .. ..o 73°23-8

To give an idea of the secular variation in the declination at Dombds we may
copy a graph that Professor Krogness has published?) in 1933. The curve for Oslo
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Fig. 9. Graph showing the secular variation of declination for Oslo
and Trondheim.

has been based on observations made at Oslo Magnetic Observatory by Hansteen
— and later on by his successors in charge of the observatory. These observations
are — for the greater part — published year by year in ,Astronomische Mitteilungen*
(Ziirich). The Trondheim series is based on Berlin’s observations 1769—83, and Vibe's
series 1883—86, besides occasional observations made by Hansteen, Krogness
and other observers.

As to the secular variation of the inclination at Dombds we are not in posses-
sion of enough observations to give any figure, but judged by the data for secular
variation of other magnetic stations in Norway the inclination may probably be assumed
to increase at a rate of about 2 minutes per year,

1) O. Krogness: Johan Daniel Berlins Jordmaguetiske arbeider. Det Kongelige Norske Viden-
skabers Selskab. Forhandlinger Bd. V, No. 53. Trondheim 1933.
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Dombas. Declination. Quiet Values (+ W). Unit Gamma. Gr. M. T.
1916 3 4 5 6 T 8 9 1o I 2 13 (K3 15 16 17 8 13 20 21 22 23 MIN,, MAX, AMP,
JAN 27-3
FEB
MAR
APR
4-11 -3 -5 =7 =1t =15 =-19 =21 =22 «I5 -1 tl 23 27 22 5 9 5 2 2 3 3 [+] -2 ~22 27 49
12-18 -6 -8 -1l =13 -l =18 =21 =2t =15 - 10 21 30 28 23 [§-] 10 5 2 [+] -1 -1 -2 -4 =21 30 51
19-26 -5 -7 =10 =-12 =-I5 =17 =-I18 =-17 1 -1 10 21 28 27 20 13 5 ] -2 -2 -1 - -2 -3 -i8 28 46
MAY 27- 3 -4 -8 =10 -!5 =-18 =20 =21 =20 ~-12 -2 [} 22 28 26 20 [N 4 ) 0 ] 2 2 0 -2 =21 28 49
4-11 - -6 =1 -16 =21 -24 =23 -19 ~-11 =1 i 20 26 24 17 9 4 2 3 4 4 3 2 1 -24 26 80
12-18 -2 -5 -9 ~=i3 -I18 -24 -26 =-24 -18 -8 18 27 29 23 15 9 4 2 2 3 3 2 1 -26 29 55
19-26 -1 -4 -8 -13 -18 -24 -28 -26 -20 -10 2 15 26 29 25 8 i 5 2 2 3 4 3 | -28 20 57
JUN 21- 3 0 -2 -4 -8 =12 -18 =23 =-25 =22 -13 -2 N} 23 29 26 19 12 4 0 ] ) 2 2 H -25 29 54
4-11 - -3 -5 -8 =11 =17 =22 -24 -22 -i6 -6 7 20 28 29 24 16 ] 3 -1 -1 [ ] 0 -24 29 53
12-18 -4 -6 -8 -12 -15% =-19 =22 =-22 -20 -13 -3 6 i6 23 26 22 17 12 7 4 4 2 0 -2 =23 26 49
19-26 -2 -4 -7 =13 =18 <-21 <23 -23 -20 -3 -4 6 i6 25 28 23 16 10 6 6 5 3 ) o -24 28 52
JUL 27- 3 -1 -4 -7 =12 -6 =20 =-23 =-23 -20 -i3 -5 6 i6 24 24 21 17 13 10 7 5 3 2 ] -23 24 47
4=l -1 -4 -6 -9 -3 =16 -19 =21 <20 -5 -6 5 4 20 20 8 4 13 10 1 4 2 ] 0 ~21 21 42
12-18 =1 -3 -6 -¢ =12 =16 -19 =2| =20 -IS -7 4 3 22 22 Ik:} 13 10 7 4 4 4 3 1 =21 22 43
19-26 -1 -3 -6 -9 =13 =171 =21 =22 -20 -13 -4 g 21 28 21 20 12 6 2 ' ) [ 0 o =22 28 50
AUG 27- 3 -2 -5 =7 =10 =14 =17 -19 =20 ~-i7 -9 t 13 23 29 26 (£ n 4 0 =1 o 1 ] 0 =20 29 49
4-11 -2 -4 -8 =12 -16 -I1B =19 =iB -1I5 -9 -1 a 18 25 25 i8 10 4 3 4 4 3 2 o -19 25 44
12-18 -1 -3 -6 ~10 =-14 -18 =21 =21 =~-I17 -9 1] io 19 26 24 8 [N 5 ] 2 3 2 ] 1] =22 26 48
18-286 -2 -3 -5 -9 =14 =19 -22 =19 -i4 -6 3 15 23 24 2 15 ] 4 0 ] 2 ' 1] -1 -22 24 46
SEP 27- 3 -2 -3 -5 -8 =t) -14 =17 =~16 =13 -6 1) 9 8 21 18 12 -] ] -t =1 o )] [s] -1 -7 2) 38
4-11 -2 -4 -6 -9 =11 =14 =15 =15 =13 -8 0 9 7 22 21 6 it 6 1 -1 =1 o o -1 -6 22 38
12-18 -2 -5 -1 -9 -12 -14 -16 =15 =-1| -3 7 16 21 21 "7 [k 5 1 1] =1 -1 ] [} -1 =16 22 38
19-26 -2 -4 -6 -8 =10 =12 ~-14 -13 =IO -4 3 [N} 7 8 15 ] 4 1 [ ] 1 ] -t -2 -14 18 32
ocT 21~ 3 -5 -7 -8 -g =i0 «i0 -8 -5 ] 9 16 7 14 8 3 2 2 2 2 ] -2 -3 -0 17 27
4-11 -2 -5 -6 -8 -9 -8 -6 0 7 14 17 12 5 -1 -5 -3 =1 0 ! ] 0 =1 -9 17 26
12-18 -1 -3 -5 -7 -8 -g -7 -2 7 15 18 14 & 1 -4 -6 -3 -1 =1 -1 -1 -1 -9 18 27
19-26 -2 -2 -3 -8 -8 =~12 =13 -6 2 1" 16 14 10 [ 3 1 [ -t -2 -2 -2 -2 =13 16 29
NOV 21- 3 -3 -2 -2 -2 -2 -3 -6 -9 =10 -5 2 1o 14 14 I} 8 5 2 [+] -1 -2 -3 -4 -4 ~10 14 24
4=-11 -5 -4 -4 -4 -4 -5 -6 -6 -5 0 7 i3 i6 15 12 7 2 -2 -4 -4 -3 -4 -5 -6 -6 i6 22
12-18 -6 -5 -4 -5 -6 -8 -7 -5 -3 3 8 12 14 12 9 6 3 o -1 -2 -3 -4 -5 -6 -8 14 22
19-26 -5 -5 =15 -5 -5 -5 -4 -2 0 2 6 9 [N} 10 9 7 5 3 0 -2 -3 -4 -5 -5 =15 [N 16
DEC 27- 3 -5 -5 -5 -4 -4 -3 -3 - 0 3 7 9 1 io 8 5 3 ] =t -2 -3 -4 -5 -5 -5 N} X3
4-11 -4 -3 -3 -2 -2 -2 -1 =1 4] 3 5 7 9 8 6 4 ] =1 -2 -3 -4 -4 -4 -4 -4 g 13
12-18 -3 -3 -3 -2 -2 -2 -1 0 2 4 6 7 6 5 3 2 o -1 =1 -2 -2 -3 -3 -3 -3 7 1o
19-26 -2 -2 -2 -2 -2 -2 -2 -1 [+] I 3 5 4 3 2 ] [} 0 -1 -1 -1 -2 -2 -2 -2 5 7
ANNUAL MEAN ~27 -4 -59 -83-10.8-13.7~154-154-12,2 -54 2,8 120 183 20,0 17.4 120 7.3 3,3 14 0.7 0.7 c2 -0,6 -0,7 -16,4 21,3 37
Dombas. Horizontal Intensity. Quiet Values (++ N). Unit Gamma. Gr. M. T.
1916 5 3 7 [ ] @ 11 12 13 14 15 18 i1 8 i8¢ 20 21 22 23 WIN, | MAX. NP,
JAN
FEB
MAR
APR
4-11 -] 1 8 ] 5 2 -3 -9 -19 -28 -30 =27 -20 ~-12 -3 " 16 8 8 15 12 9 6 -30 19 48
12-18 8 8 a T 6 2 -2 -8 -19 =28 =31 =31 =23 -l14 -5 5 2 17 19 19 7 5 " 8 <31 9 50
19-26 8 8 T 7 6 4 -t -8 =20 =-2¢ =-32 -32 =27 -I7 -7 13 a 21 20 18 5 13 10 -32 21 53
MAY 27- 3 8 T 6 4 2 -3 -1l ~21 =26 =30 =29 =-23 -4 -3 4 10 4 16 8 16 15 13 " 10 -30 18 48
4=t 10 ] 7 2 -2 -8 =15 =24 =31 =32 ~20 -~21 -3 -2 7 15 9 22 23 22 20 18 5 H -32 23 55
12-18 9 8 5 1 -5 =11 =17 ~-24 -29 ~34 -33 =25 =16 -5 5 13 9 23 24 22 20 16 i3 1o -34 24 58
19-26 8 7 6 4 ] -4 =10 -18 =25 =28 =31 =-28 =21 =12 -3 7 s 23 26 26 23 8 3 9 -3 26 57
JUN 27- 3 9 8 8 8 6 3 -2 -8 =~17 -23 =-28 -29 ~24 ~-I7 -9 -2 5 t2 8 20 21 18 15 [N} -29 21 50
4=11 8 6 4 3 2 0 -3 ~8 -14 -23 -2 -31 =25 -16 -8 ] ] 15 [k} 21 21! 18 16 12 <31 21 52
12-18 4 2 1] -1 - -2 -4 -8 -l4 <21 -25 -27 -23 -6 -8B 2 10 18 22 23 22 19 13 7 =27 23 50
19-26 4 2 3 1 4 2 -1 =5 =10 =16 =21 =24 =22 ~-I§ -8 1 -} 15 (g 8 8 15 1hl 7 -24 g 43
JuL 27- 3 3 2 2 3 4 4 2 -1 =5 =13 -198 -23 =21 -l4 -7 ] 7 I} 13 4 13 9 7 5 -23 14 37
4-11 -1 o 2 5 T 9 B 5 -3 -15 =23 =26 -21 -1t -3 5 10 12 13 1t ] 4 1 -1 =26 3 39
12-18 a 8 9 10 9 7 4 -1 -9 =20 -29 -~30 -25 -16 -8 0 4 8 (1] 12 3 12 10 8 -30 13 43
19-26 14 13 12 [N} 9 6 t -8 -~i8 ‘SQ ~35 =36 -31 -21 -1lI 0 6 14 7 19 20 }:} 16 5 ~36 20 56
AUG 27- 3 13 12 12 e 10 7 3 ~4 =14 -23 -3| -34 -3 -24 -8 -8 t 9 5 19 20 1] 17 i4 -34 20 54
4-t1 7 7 8 9 10 9 6 t =7 -18 =25 -29 -28 =~-24 " -8 [+] 7 13 16 18 16 12 8 -29 18 47
12-18 7 8 8 7 5 2 -1 -6 -12 -20 =285 =25 -2t ~-|4 8 -t 5 11 5 16 15 12 9 ] -25 16 41
19-26 3 4 5 6 6 4 0 -9 ~I6 =23 -26 =24 -~20 ~-10 1 8 13 16 17 16 14 " 8 5 -26 T 43
SEP 27- 3 6 T 8 9 8 6 2 -4 -13 =23 -271 =24 -8 -9 -2 4 - 10 [Nl ) (1 8 71 6 =27 B} 38
4= 6 7 8 a8 T 4 [v] -4 =11 -18 -24 =28 =20 ~-I| -4 2 T 10 1 12 10 8 7 6 -25 12 37
12-18 8 7 & 6 5 3 ] -4 =10 -18 -22 =22 ~I171 -2 -5 i 8 9 [N} 12 12 H 1o 8 -22 12 34
19-26 7 6 4 4 5 5 3 =1 -6 -l4 ~19 -22 -19 -14 -9 -4 ( 5 9 1 12 i 10 8 |-22 i2 34
ocT 27- 3 3 2 3 4 5 5 3 -1 -8 =15 =22 =20 -4 -9 -3 2 7 e 13 12 10 6 5 4 -22 3 35
4=11 ] =1 =1 ] 2 4 2 -2 -9 =17 -20 -1 -i2 -5 0 T 1 13 3 [N 9 6 4 3 =20 13 33
12-18 4 3 2 3 4 4 2 -1 -6 =I5 =20 =19 -4 -9 -4 0 5 8 10 10 9 8 6 5 ~-20 10 30
19-26 5 4 4 5 T 7 4 -t -7 =13 =18 =20 ~-171 -i2 -1 -2 ] 5 8 10 10 8 7 6 -20 to 30
NOV 27- 3 3 2 2 3 5 5 4 1 -4 =10 =14 =1S =13 ~-10 -5 -1 2 6 g 10 9 7 5 4 -5 10 25
4-11 ] 4] I 2 3 3 2 ] -3 -8 =it =12 -10 -6 -2 3 7 9 8 7 5 3 2 ] -2 9 21
12-18 6 5 4 3 4 4 2 -2 =7 =12 -15 =~1a =3 -9 -5 -1 3 6 ) 8 7 6 ] 6 -5 a 23
18-26 7 5 2 o [¢] -1 -2 -4 -8 =11 =13 -~14 =1} -8 -3 ] 4 [ 8 9 10 9 8 7 -14 1o 24
DEC 27- 3 3 2 [+ o 2 3 3 V] -3 -9 =12 -12 -10 -6 -2 1 4 6 7 7 6 S5 4 3 -12 7 19
4= 1 L] 1] 1 2 3 2 ] -2 -8 =12 ~la =12 -1 -2 2 T 10 1] a ] 4 2 2 -4 10 24
12-18 2 1 1 1 2 3 3 2 ] - -5 -8 -8 -8 -3 =1 1 3 4 4 4 3 2 2 -8 4 r2
19-26 ] i ] 2 3 4 3 ] -1 -2 -4 -6 -6 -5 -3 -1 ] 2 2 2 2 ] ] ] -6 2 a
ANNUAL MEAN 87 52 48 47 42 26 -0,2 -53-11,9-188 -22.7-228-183-(1,4 -46 23 16 11,6 139 139 134 109 &8 66 |-240 | 148 |388




RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33

Publ. Nr. 9

T.

Gr. M.

Declination. Quiet Values (+ W). Unit Gamma.
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0. KROGNESS 1 and K. F. WASSERFALL Kosmisk Fysikk

Dombads. Declination. Quiet Values (+ W). Unit Gamma. Gr. M. T.
1918 t 2 3 4 5 6 7 8 9 10 [N 12 13 14 15 5] 17 18 19 20 2 22 23 MEN, MAX, AMP,
JAN 27- 3 -5 -4 -3 =2 -3 -4 -5 -6 -6 -4 ) T I I3 10 6 4 3 -1 -3 -5 -6 -7 -6 -6 13 19
4-11 -2 [ =1 -2 -3 -4 -5 -5 -4 -2 1 ] 10 r2 1o 4 2 2 -2 -3 -4 -4 -3 -5 12 17
12-18 -4 -3 -2 -2 -1 -2 -4 -6 -7 -6 [} 6 10 13 10 5 3 2 ] -2 -4 -4 -4 -4 -7 13 20
19-26 -5 -3 -3 -2 -t ] -3 -6 -7 -5 2 8 12 15 13 8 4 4 [ -4 -8 -6 -6 -6 -7 15 22
FEB 21~ 2 -6 -8 -6 -5 -4 -4 -5 -6 e -4 1 7 15 18 15 1o 7 6 2 -1 -4 -5 ~5 -5 -1 18 25
3=11 -4 -4 -4 -4 -4 -4 -6 -8 -8 -8 [} 8 13 16 13 9 6 4 3 1 -2 -4 -4 -4 -8 1 24
12-18 -4 -3 -2 -3 -4 -5 -7 -8 -8 =3 4 9 [N 10 9 6 4 4 4 2 =1 -4 -5 -5 -8 ¥ 19
19-2% -4 -4 -4 -4 -4 -6 -8 -8 -8 -5 2 10 15 12 8 6 4 3 ) -3 -4 -5 -5 -8 23
NAR 26~ 3 -6 -6 -6 -7 -8 -8 =10 -9 -6 -2 4 13 8 8 14 t 5 2 2 o ~4 -5 -6 -6 -0 18 28
4~-11 -8 -9 =10 =10 -10 ~-11 -13 -H -8 -1 5 15 22 22 9 13 8 5 3 ] =1 -3 -5 -6 =13 22 35
12-18 -6 -7 ~8 -I0 -i12 -14 =16 =13 -6 t 8 T 24 23 8 9 5 3 2 =1 -3 -6 i -7 -6 24 40
19-26 =5 -4 -5 =7 =10 =15 -20 -20 ~-t1I ] 2 24 30 25 [ 10 2 -2 -2 -1 -2 -5 -5 -5 -20 30 50
APR 27- 3 -4 -2 -2 -6 =10 ~-I16 =21 =26 =19 -4 re 25 3t 28 22 3 3 -3 -2 -t -1 -3 -4 -5 -26 57
4-11 -3 -3 -4 -7 -5 =1 -18 -21 -18 -6 8 23 38 28 L] 10 2 -2 -1 1 2 ] -2 -2 =21 31 52
12-18 -3 -5 -6 =10 -t4 =15 ~«19 =21 -18 -9 6 22 28 24 16 8 4 ] 1 4 3 2 -1 o =21 28 43
19-26 -4 -6 -8 -12 =16 -19 -22 =22 -8 -6 7 9 24 24 21 15 10 6 5 5 5 2 -1 =1 -22 24 46
MAY 27- 3 -6 -¢ =13 -8 =22 -27 -28 =22 -12 4 8 29 36 32 22 13 [} ] 4 I -1 -4 -28 36 64
4-11 -2 -6 =13 =21 =27 =30 -30 -28 -4 3 7 30 37 32 22 12 3 -t ] 1 3 4 2 =1 -30 37 67
12-18 -2 =7 =12 =19 -24 -29 =29 -24 -4 4 8 28 32 29 21 12 I -t 2 5 6 5 3 [} -29 32 61
19-26 -2 -8 ~-14 -20 =26 -28 =26 -22 ~-l4 -2 3 24 29 28 23 4 6 2 5 7 5 3 3 -28 28 51
JUN 21- 3 -3 -9 -15 -22 -27 -30 -30 -28§ =21 =~ 7 25 34 33 28 20 12 ] 4 6 8 8 6 [ -30 34 64
4=11 -5 =10 =16 -23 -28 -3 =31 =-28 =22 -9 7 27 36 386 30 22 12 8 6 T 8 B8 6 -2 =31 36 67
12-18 -5 - -16 -24 -29 =30 =27 -21 =12 3 7 29 34 33 28 18 8 2 [} 2 4 4 ] -4 =30 34 64
19-26 -3 -9 -18 -25 -32 ~31 -27 =-20 -0 7 20 32 33 28 22 4 ] 2 4 5 4 1 -3 -32 33 65
JuL 27- 3 -7 =10 -t8 =25 -30 -3 =28 =-22 ~-12 I 13 27 29 24 12 9 10 o 7 2 bl -5 -3t 29 60
4=t -8 =10 ~-17 -25 =30 -32 -~-30 =23 =13 -2 1 23 31 314 26 20 4 1 5] 10 8 4 I -4 -32 3 63
t2-18 -8 -8 -13 =-19 -24 -27 -26 -22 -1i6 -7 4 18 30 30 25 8 12 8 T 6 5 3 I -3 =27 30 57
19-26 -5 -9 =14 -20 -24 -28 -24 -20 -4 -6 4 28 30 28 9 12 5 4 3 2 ] -2 -26 30 56
AUG 21- 3 -3 =11 -19 =26 -30 -32 -30 -23 -3 Q 13 27 34 30 24 18 12 6 4 4 4 2 2 -32 34 66
4=t -3 =1 =-tB -24 -28 =30 -28 =~-22 -2 -1 12 28 36 3 24 17 It 6 4 0 I -1 2 -30 36 &6
12-18 -4 -6 -9 «13 =17 ~19 -19 -6 =10 =1 10 23 a0 28 20 " 4 -1 -2 -2 =i - -2 -2 -19 30 49
19-26 3 o -5 =12 -19 -22 =22 -~-19 -4 -3 [N} 25 a3 30 19 7 -3 -9 -7 -2 1 2 3 -22 33 55
SEP 27- 3 0 -3 -8 -18 -25 -28 -26 ~-21 -4 -3 13 29 36 31 9 9 I 0 ] 3 5 5 3 -2 -28 36 64
4-11 -6 -5 -8 =16 =23 =25 -22 ~-14 -4 6 17 27 32 30 21 9 I -1 [} 0 -2 -4 -7 -6 ~25 32 57
i2-18 -8 -8 -1t -16 =20 =22 -20 ~-l14 -5 7T 17 26 3 30 20 9 2 [} ] ] 0 -3 -6 -9 =22 31 53
19-26 -8 =i0 -t0 1 =it =I5 =16 ~-I§ -9 2 " 22 31 30 23 ] 5 t -1 -2 -4 -6 -6 -7 -18 31 47
ocT 27- 3 -8 -0 -9 -7 -7 -9 -12 -14 =11 -1 10 20 27 28 21 12 5 1 0 -3 -8 =10 -9 -8 -4 28 42
4-11 -6 -8 -9 -8 -8 -10 =14 =-16 -l4 -6 6 8 25 23 8 I 8 T 2 -4 -6 -6 -4 -2 ~16 25 41
12-18 =10 -1 =1t0 -9 -9 -1 -13 -13 ~9 0 K] 22 29 26 8 1t 8 6 3 -4 -10 -1 -9 -7 =13 29 42
19-26 ~12 =11 -0 -8 -7 -8 =10 -0 -5 3 3 20 24 21 14 4 3 2 -1 -6 -10 =10 =10 -10 24 34
NOV 21- 3 -9 -9 -7 -5 -4 -6 -8 -0 -g -3 T 16 20 1 3 7 4 3 3 I -3 -7 -8 -8 -10 20 30
4=11 -8 -7 -6 -4 -2 -5 -8 -9 -8 2 ¥ 7 18 t 8 ] 4 2 =1 -5 -8 -9 -8 -9 1] 27
12-18 -5 -4 -4 -5 -7 -8 -8 -8 -6 0 6 N} la 13 o 9 8 8 4 1] -4 -7 -7 =5 -9 14 23
19-26 -3 -2 -2 -4 -9 -9 =13 -9 -6 -2 2 e 13 14 1o 8 9 6 4 I -3 -6 ~6 -5 -3 14 27
DEC 271- 3 -3 -4 -4 -6 -6 -6 -5 -4 -1 I 5 8 10 9 6 4 4 4 4 2 - -5 -5 -3 -6 10 16
4-1 -6 -5 -4 -3 -2 -2 -2 [} 2 4 8 8 8 6 4 4 4 3 I -2 -4 -6 -6 -6 -6 8 14
12-18 -6 -6 -6 -5 -4 -2 ] 2 4 7 g (14 10 8 4 2 1] -t -2 -4 -6 -6 -6 -6 -6 10 6
19-26 -3 -4 -6 -6 -] -4 -2 (] 2 5 7 o H 9 5 2 -1 -2 -2 -2 -3 -3 -3 -3 -6 " 7
ANNUAL MEAN -51 -68 -88-11B8-144-163-168~-150-10,3 -1.3 89 1868 242 231 (1.6 11 56 2.8 1.9 1,2 =04 -2,1 -31 -40]-182 24,7 42,9
Dombads. Horizontal Intensity. Quiet Values (+ N). Unit Gamma. Gr. M. T.
g8 I 2 3 4 5 6 7 8 9 1+ " 12 13 14 15 16 o 8 19 20 21 22 23 MIN, MAX, ANP,
JAR 27- 3 I 2 3 5 8 8 6 3 -4 =10 =14 =14 =17 ~-12 -3 [+] 3 4 5 4 3 2 1 ] -14 5 19
4-11 ] ] 2 3 4 5 4 2 -2 -6 =1t =1t -8 -4 =i I 2 3 3 3 2 I [} 1 =11 14
12-18 0 =t 0 2 4 6 5 2 =1 -6 -13 -13 -9 -5 =1 2 3 5 5 4 3 3 2 [} -13 5 8
19-26 2 2 2 3 4 5 5 3 =2 =~10 =15 -15 -12 -7 -3 0 3 5 6 [ 5 5 4 3 =15 6 21
FEB 27- 2 2 I I ] 2 4 4 -5 =~t0 l -12 -0 -7 -3 i 3 5 ] 6 6 5 4 4 =12 6 8
3-10 2 1 ] 2 4 6 5 ] -4 -8 ~12 -1 -8 -6 -3 0 2 4 5 5 S 5 4 4 -12 5 t7
=17 5 5 6 T 8 9 8 3 -2 -7 -12 -14 -13 -12 -9 -6 -3 0 3 4 5 6 6 5 -t4 6 20
18-25 S 6 T 8 9 8 ) i -5 -9 -~ -13 =12 =-I10 -8 -5 -2 o 2 4 5 6 5 5 -13 6 19
MAR 26~ ] 6 T ] 6 5 3 bl -7 =13 -11 ~-16 ~-12 -7 -3 0 3 a 4 4 3 3 5 ] -7 4 21
4=11 4 3 3 3 4 2 - -5 =10 -t6 =19 -I6 -9 -3 t 5 8 9 9 B 8 5 5 5 -19 9 28
12-18 8 T 3 5 5 4 1 ~6 -l14 =22 =25 =21 =16 -0 -4 2 6 9 " 12 12 1 10 9 =25 12 37
19-26 10 9 9 10 o 8 4 -2 -I5 -26 -31 -21 =22 ~I5 -9 -2 4 ] 1 14 14 13 "2 [N} =31 t4 45
APR 271- 3 12 N ‘0 ] 8 6 | -8 =23 -31 -38 -33 -24 -7 -9 -1 6 12 17 19 20 19 16 13 =38 20 58
4=t 2 12 12 12 to T [ -9 -24 -36 -3% -33 -26 -i18 -10 -2 4 B} (4 21 22 2 8 15 -39 22 6)
12-ig 9 8 8 8 T 6 2 =7 =19 =30 -33 -2 -22 -I5 -8 -1 L] [N} 17 19 19 8 14 [N -33 19 52
19-26 6 5 4 4 3 1 -2 -8 =17 -24 -28 -28 =21 -l4 -7 0 k4 14 18 2t 2% 9 14 9 -28 21 49
MAY 27- 3 T 5 4 3 2 -1 =7 -~-15 =24 -30 -30 -23 ~16 -8 -1 5 1 17 20 22 7 3 1 -30 22 52
4=t 8 6 6 8 4 0 -8 -9 -28 -38 =35 -21 -7 -7 2 H 8 22 22 20 8 [K-] 3 K} -35 22 58
12-18 T 6 L] 5 2 -2 -Jl -20 =28 =34 -31 =25 ~-1I7 -8 ] 9 [} 21 23 21 9 16 3 10 ~34 23 57
19-26 6 4 4 2 =1 =7 =14 =21 =21 -31 -28 =-22 ~-16 -8 o a8 5 22 26 25 21 16 12 9 =31 26 87
JUN 27— 3 7 8 5 5 3 -1 -6 =15 -23 -31 -34 =-29 -20 -1 -3 6 14 20 24 24 20 15 12 9 -34 24 58
4-11 7 ] 6 5 3 -1 -8 -1 -28 -34 -35 -28 -1I6 -7 2 i 1: 22 24 22 5] 14 N 9 -35 24
12-18 8 8 6 4 1 -5 -14 -25 =35 -39 -33 -23 -2 -2 -] 4 19 23 23 22 19 [K-] 12 10 -39 23 82
19-28 9 7 6 4 t -6 =15 =26 -35 -40 -36 =26 ~-I6 -5 5 14 20 25 26 23 22 18 (R-] 12 =40 26 66
JuL 27- 3 B8 7 6 2 -2 -J0 -1 -27 -36 -37 -35 -27 -~I8 -8 0 io 9 26 3t 31 26 21 16 12 =37 31 68
a-11 2 10 6 ] -4 =12 -20 =-27 <-34 -38 -35 -28 -8 -8 I (2} 25 28 28 27 23 1] 15 -38 29 67
12-18 9 8 9 ] 4 -5 ~l4 -22 -30 -36 -37 -32 -22 -0 [} I 19 24 26 25 22 18 15 12 =37 26 63
19-26 6 5 7 10 6 -3 =~13 -22 -3) -38 -38 =-31 -2l -9 3 15 26 2§ 23 20 ) 0 -] -39 26 85
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Gr. M. T.

Quiet Values (+W). Unit Gamma.

RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33
Declination.

Dombas.

Publ. Nr. 9
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Gr. M. T.

Unit Gamma.

Declination. Quiet Values (+ W).

Dombas.
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Gr. M. T.

RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33
Declination. Quiet Values (+ W). Unit Gamma.
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Quiet Values (+ W). Unit Gamma.
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RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33
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Gr. M. T.

Quiet Values (+ W). Unit Gamma.
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Gr. M. T.

Unit Gamma.

O. KROGNESS f and K. F. WASSERFALL
Quiet Values (+ W).

Declination.

Dombas.
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RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33

Publ. Nr. 9

Declination. Quiet Values (+ W). Unit Gamma. Gr. M.

Dombads.
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RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33

Publ. Nr. 9

Gr. M. T.

Declination. Quiet Values (+ W). Unit Gamma.
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RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33

Publ. Nr. 9

Gr. M. T.

Declination. Quiet Values (+ W). Unit Gamma.

Dombas.
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RESULTS FROM THE MAGNETIC STATION AT DOMBAS 1916—33

Publ. Nr. 9

Gr. M. T.

Quiet Values (+ W). Unit Gamma.

Declination.

Dombds.

@|o0me oo —voN VWOOM ODNN OM© O=10n SO0 OVBY VOUVY owon oooso | N c | |loavo~ oo oo ©——-m ©O~OMm —-00 ©O- —~MNY OVO~ DD~ Or~Nd e (2
= = S-< mmsY $997 I9GS 3888 8588 32T B985 TasL gques == ~ | = 2722 2Q%F BEdY 99¥R S5B8 B85B 5938 3888 32NN Snu m.
<
Z]ooce~ vonn ocane ommb rooe LD ~-00 arro -0-0 ooo~ orno moom | =] & |2]ecam cmme ~ro0 o—an ormO 0-mo  mBeo o< wvom Domo oO-o0w e |7
Fy —=  NOAINE NN VNG NN VN NN NN e e e o m e e m [ s ——— N=—fN =N NN— - = e - = ==2 =
Z[v77 7YEP B2 emse Zaan ReET RSNE RnNe emee eere eepy eopilgl  [#|ecey eere sesx gogs msem mans 5383 9988 snge eeer oese pono |7
= 222 2Tt S22 T = 10 v < =) = — = Sl g’ = g
= ter o v LR | LI A B ) L | LN ] L A ) Ll ﬂ = 1 tivg 11 LU LI ) vt tyga 1y LN ] v t_l
NANMN N d MM —= NONM  GN—= N-—= NN-0 DROY OO0 A0~ ~eeD ~o0ao | MIONN ———0 N¢rO® ©DOOm oD O CORO GOV~ DMmYM PEFY YeNo MmMm-—  fuomn |2
[ e LU ) L Ll 1 te L} L L ) LI B ) L ] [ N LI I LI —E_ [ I | DR
" ' 2]
o~ o~
PNMN mNtY ONO~ -~ 00— - O-—— —ONN ~NMN WMoYt NEO~ oow~ ~onof® NYN= OO0~ MUNrY DOOC OCOM OGNS MUDE FOVY ~FOOO ~DINH  MO— —coeo |
L ) ry ot Inle T T3 SRt L] 1100 LI ] v tiaa o e Ry e g L LU ] vea |
o 1 ~
~ o~
MOMN M—0m NN=0 —MNO- =N MMM m-Ym Nee—= —NN DY~ ORDO 0o |9 SN 9O~ O0O0- NOO= —NNN REN— OD~N OO~ OOoW —N—©O O-t-= "9
[N (A g 1 ' [ DR o ] v | = == memm= mme- -~ o - 1 (R X
= f T =
~ o~
“ NN NONN —turnn on-0 Ny -— N 2 <tNg M tTHeNO Q=—=0 -MmnyY QnMmin wwnwn | D oNnonN NN wwooo DO~ nonm MO oo -0 PNOD =-0Or~ omrr~ ") - ) — - - — Qn
Ve g el [ [N [R(] UNED rer | g 1 S== sees o= N——- =2 -= = ] ~
o ' o
o~ o ~
PUPR TTCO TN Oma-  NNoT  —BYN ¥MON YOMO —oOon onym  Loaas Oemm | ZeTM Mmne oroe a-Nd SBe0 Om-o Moo~ DLNO ONC® 2000 Leum Noon M
) i o V = -2 =232 2RI SN2t 280 o= ==
o o
NN = Oem= e ON—— NM——= —ONN NON— M= ———a R Ow-—r DT o Ne=m  dmmd ~er0 - O D=0 NY—) =000 ——OD OO DO~Y ONe—w | D
S [ ' ' ' () ' tiey S| B - —m- M-S SN NN NNe— == d
—=00 ~AN= ~NO- O-0ON M¥M~= OFrFD O0MO WVNDY— —N=O mM=0I MmO co-o|®| & MANN WIBUNM VRYT? DO-M ~ODO OO0=F MO0 O—W= Ot~ rOO~ GOOC;KM —NM<|O
1h tot ' 1 ' gl -~ (4] - mme— —AN- —OA=- GN—— - - S
~ ~ -
bz o |-
©O== NAMmAN ==N- MO DODN NO~O MO EOVN <=MD ©-N~ BOON O©O—=— ﬂ ‘= M=~ -6 NYO-  COOa =MDk ~DN-  PMeNY ODYO0 OUON NOOD o-nN O=0Nm u
o D |e
—TNMm MNOB B0 SROD === ~0RM O@EMO BN—0 <YDON ONOD BOON - |0 MEO= ——O0= N-MN NONM MODON —aoOWN DNNOD a-—a® WN-NMm -MMY ~O0O oo—n|®
— - _-———- -~ —— - - P =t -2 g " Vot - - - ] 1
0 Z )
MO FEQRS MO0~ AYLOY DERO RO NOO® NOREN Y0k INNYO —N=0 @mbe | O + NNON 000 QM- N~OY  YOMID  MA=m PMYNO OMMY OMO= MN=—1M BMi- ——=0o- |9
——== —-== m=—= ~OAN NN== Ne=—N fe—— ~—==—= _—22 ~ [ [ ] vt | v [ (] () 1 [ S
< IS | T
w | =
Nt VO=N O=—m GO=-=-= MNNRY ”NOUDE OCOrD OrMD —<v00 Or~O¢ Voo ooro |2 O —NO|m  MN=N  VTMN MOYO ~FOY BVO= OO~ OOV~ BO~D BEMO MmN MN—0 | D
—— SN NN RNENN NGNS DN NN MNee  —— e e o]l 3 v Cra T lme == =ty Tlm  ——ay =90 IR DR [N L] o
" bl Bl L [ [ ] ' [ ' t
©uor ©LOON O=NY DMOD ROOA ~EODD YONO ARNO —D-0 DOD~ OO-0 oorn]| D] P ©O=0%Y VSN ONrFG —NOD DOYM YNYD —=DO OFMD NYN— ONOD QY TN — ..m
- NN NN NN NN NN D N O~ ——— L X o Fwy ) LI ) P == NN — —— - - - OO = == e P=— e IR I )
~ -] @]~ [N Cra [ [ [RON] [ Vi [ i
SO°% MO9S wrre RLER ARNR RWTD SRNR S2WI RIRS yooy nmoee awecifl B fegy eere ooy mpen pnon sgen 28my NIan @one vees sv-e evee|s
SIS S SIS oy = il Bl pan Y S = igeipiels ol o S g
=1 — ol v e L | LI ) L L) CE L ) ta ﬂ
wonm MmOYYd OaVa NNOO NNNN Y=00 DA0d O-—%0N OUNGD FORD —mMO  DNNM M ‘ PIVT PETS -PZY 2282 2889 2WRe ngon 228 ©SRRY 2220 oo-0 Voo |
=3 wa | O ' LU B ) L B ) L) e LU ) [ | LN B ] LI} LI ﬂ
b = |2
MmO -nN-0 0~0Mm DBNMO O-O0- MOOO =YMY ONYN —-VOO0 Oo--- wnon coo- (7| & Y-0Nm  QI0ND DNDOC —mMY  ~@Om  NOWN~ NOGY ~OdY Daes ~O~~ Baom  gme—— | 2
L) LI ) 1 LI R ) ) 1 S L L teaga == NNy NN MmN L) NNy NN — — ey’ m—— L ) o
= [ AN 1t LI ) L ] LI ) 110 LI | LN ] (] -
o lﬂ o [
SPT TOTT PYLT TIIT 22T 9229 S2Am oYy enew PIP 990 ~evv|¥| T | |veer vevr wvec esze ezme s3ze amms essm o ommasoac: o opyye eee- s
= e S Sfetates == v e T S S N g =3 Epeghgin L fugahigel ) oypui= <
[ ta T (] T [ -] [ v e [ R R [N v -
@ < L] '
©O—0N ANNMY B-00 VrOY D00 000~ OYNDG VUMY NNOM OO~~~ ©ON- o~o- |2 oA NANO NN-—O  —0ND  ANNd~ GDN Y0Y0 —O0=@O OO~ MMan mN-m  dqgnm |8
1| ©
' [ T=—e