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The project «Establishment of a national historic-climatological database at the Museum of Ar-
chaeology, Stavanger» has been supported by the Norwegian Research Council in the period of
1990-1992. One of the tasks is to search for old meteorological observation records from before
1900, records which have not been the responsibility of the Norwegian Meteorological Institute
(DNMI), and to register them in a database. An instrumental meteorological record from Stavanger

covering the year 1840 is presented. Comments are given on none-instrumental records from light-
houses and on a cooperation programme with the COADS database in Boulder, USA, concerning
punching of instrumental records from Norwegian merchant ships in foreign trade 1867-1900.
(COADS = Comprehensive Ocean-Atmospheric Data Set).

The Lgwold records from Stavanger

Fig. 1 shows the first page of a meteorological diary for
the year 1840 written by A. Lgwold. He made meteoro-
logical observations three times a day, morning, midday,
evening, from Jan 1st to Dec 31st 1840. Unfortunately,
we do not know where the meteorological station was situ-
ated. This causes serious problems to the interpretation
and use of the data in meteorological and climatological
research.

The observations include barometer and temperature
readings and notes on wind and weather. The writing is
an easily read German hand. The arrangement of the data
fields is very similar to that of the meteorological diaries
used at meteorological stations today.

The barometer and thermometer readings are in
«French thumbs and lines» and «degrees Reaumur» re-
spectively. The figures are easily transformed to standard
units as hekto-pascal (hPa) and degrees centigrade (deg.
C). The graph presented in fig. 2 shows the morning
records of air pressure and temperature from Lgwold’s
station through January 1840 expressed in modern units.

Interpretation

The interpretation of A. Lgwold’s notes on wind and
weather is a troublesome task. We do not know if he, when
estimating the wind directions, keeps to 8 or 16 directions

of the compass, neither do we know the exact meaning of
his expressions for wind force. His expressions for the
weather character are sometimes ambiguous or obscure.
It is possible, however, by comparing with contemporary
observations within the region, and by statistical means,
to reconstruct credible values for winds and for weather
character.

We cannot know how representative the temperature
readings are, as we do not know whether the thermometer
was placed outdoors or indoors in an unheated, N-faced
room. This was often the practice by private persons in
this early phase of measuring temperature for meteoro-
logical purposes. Lack of knowledge of which surround-
ings the instruments needed, makes a correct estimate of
the outside air temperature extremely difficult or impos-
sible.

Heating strongly affects the barometer readings (for
instance the length of the mercury column of the barometer,
which indicates the pressure level). Thus a barometer al-
ways has to be corrected for the temperature in the room
where the it was placed. In the present case, this tempera-
ture is unknown.

The most serious problem as to the interpretation of
the Lgwold records, is that we do not know the excact
geographical site where he made his observations. This
includes lack of knowledge about h.a.s.l. of his station.
For comparison with other stations and for construction
of sea level circulation maps, the pressure readings must
be reduced to zero level (sea level). This cannot be done
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Norwegian 19th century instrumental and non-instrumental meteorological series

hPa
1030+

1010+

air pressure

1000+

9901

980+

9701

960

air temperature

950 t t + + t

air temperature (°C)

1 3 5 7 9 11 13 15
@& ———® ajr pressure (hPa)

17 19 21 23 25 27 29 31

Fig 2. Day-to-day variability of the morning readings of the barometer (hPa) and thermometer (deg. C) taken from the Lgwold diary

for January 1840. The values are uncorrected.

for Lewolds barometer readings without knowing the
h.a.s.l. of the station.

We must have these critical remarks in mind, if we
intend to give a comment on the variability and trend of
the combined «unreduced» temperature and pressure dia-
gram shown in fig. 2,

The day-to-day variability of the two elements is
strong, but apparently within an order of magnitude com-
parable with a series which would arise from a modern
station of today. Furthermore, temperature extremes +4
and -9 coincide well with the normal extremes of January
in Stavanger the last 30 years. But a pressure below 960
hPa which seems to have occurred on the 27th is so low,
that it must have other reasons than a very close presence
of an extremely deep cyclone center.

Fig. I. One page of the the Lgwold meteorological diary, recorded
in Stavanger in 1840-41, The records shown on the opposite page,
cover the observations from January 1st to February 9th 1840,

Looking at the relative day-to-day difference of the
pressure values in fig. 2, comparing them with the corre-
sponding values of temperature, the simple graph shows
a noticeable overall trend during the month. Tt probably
reveals a change in the weather type in Southwest Nor-
way between the first and the second half of the month.
Temperatures are generally low until about the 11th when
they exceed zero. Until the 27th the temperatures keep
relatively high, but fall rapidly the last couple of days of
the month. This trend may be explained by a high pressure
situation in the first part of the month. Towards the middle
of the month the high pressure has been replaced by series
of strong cyclones advecting milder air in the direction of
Rogaland. This activity comes to an end towards the end
of the month, when the pressure rises again and weather
becomes colder. Details about this weather development
are confirmed by the information given under the wind
and weather columns of January 1840 (fig. 1).
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Fig. 3. Part of a page from the loghook kept at Presteskjeret lighthouse at the coast of Rogaland, Southwest Norway, with notes about
wind, weather, state of the sea, and visibility, four times a day.

Structure of the database

In the database for historic meteorological observation
series, the data are structured in two connected parts. Part
1 contains information about the station: number and name
of the station, geographical coordinates, the identity of
the observer and the instruments in use. There is also a
field for information about the original manuscript and a
field for the name of the puncher.

Part 2 consists of the observation records, one record
for each observation. It contains fields for the individual
weather elements observed at the station at fixed inter-
vals.
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Meteorological observations from
lighthouse logbooks

It appears that during the 19th century regular logbooks
were kept in most of the lighthouses, including daily ob-
servations of wind and weather. Most of the loghooks seem
to be intact and they are kept in regional archives or in the
National Archive in Oslo. From the outer Oslo fjord area,
the Farder lighthouse logbooks, including daily observa-
tions of wind, weather and ice conditions, date back to
1826.



AmS-Varia 25

At the regional archive in Stavanger there are logbooks
from eight lighthouses on the coast of Rogaland with daily
weather observations:

Name of lighthouse First occurrence of
daily observations
Viberodden Dec. 1855
Fjalgy Oct. 1854
Flatholmen Sep. 1862
Kvitsdy Jan. 1879
Obrestad Dec. 1873
Eigerdgy Nov. 1854
Utsira Jan. 1850
Lille Presteskjaret Nov. 1895

The quality of the observations are generally good, espe-
cially towards the end of the century. This runs parallel to
the development of the national meteorological service,
after the establishment in 1866 of the DNMI. By the end
of the century, up to four observations a day were done by
the lighthouse keepers. Utsira lighthouse was the first to
be equipped with instruments in 1867. In fig. 3 is shown
part of a page from the logbook kept at Presteskjaret light-
house on the coast of Rogaland. It is from November 1895
and contains observations of wind, weather, state of the
sea and visibility.

It is an obvious advantage as regards the use of meteoro-
logical observations from the lighthouses that it is quite
clear where the observations were taken. In addition the
history of the lighthouses is well documented (Bjgrkhaug
and Poulsson 1986-1987).

It must also be emphasized that the observations from
the lighthouses to a large degree reflect the characteristics
of unmodified winds and of the state of the free air, such
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as heat and moisture content. For that reason, they are of
a wider and more general importance in climatological
research than observations from other land based stations,
which are much more modified by local surroundings.

The lighthouse observations and similar systematic
series of observations will in the database be structured
the same way as the instrumental series.

Meteorological observations from ships

Logbooks from Norwegian ships prior to 1900, contain-
ing meteorological observations, are found in many dif-
ferent archives. However, an extended research has been
postponed because of the large amount of pure meteoro-
logical diaries from the archives of the DNMI with which
we recently have started working. The diaries cover the
period of 1867-1890. They contain instrumental observa-
tions of air pressure, air temperature, sea temperature and
wind and weather observations according to an interna-
tional coding system. The number of diaries seems to
amount to 600, representing more than 500,000 records
from waters all around the world. Because of the acute
demand among climatologists for increased knowledge
about the climate of the oceans over the last 125 years, we
have, in agreement with DNMI, given priority to punch-
ing the observations for the COADS database. They will
be included in the COADS updating process, which is
estimated to be finished around 1995/1996. The punch-
ing of the records is carried out at AmS in both English
and Norwegian versions, securing a complete N. orwegian
copy of the data. A candidate for the doctorate is at present
working on a thesis on maritime climatology of the North
Atlantic during the period 1860-1990.
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