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The daily temperature normals

In the attached data files you can find dally temperature normas, mainly from the period 1961-1990
(climatological standard normal period specified by the World Meteorologica Organization (WMO)), from
severd dtesin Denmark, The Faroe Idands and Greenland. The daily temperature normals are available in
two different forms. On the one hand as “raw” cdculated daily averages over the whole period and on the
other hand as* smoothed” daily figures.

In gppendix you can find basic information about the different observation Stes and a description of
contents and format of the data files following this report.

Methods of calculation
Quality-checked temperature series with an observation of the temperature every 3 hour the clock around
form the backbone of the calculations; see table for alist of observations sites/periods used.

The first gep in the process is to cdculate dally averages for the “meteorologicd day” udng dl 8
observations every day. This is done from 06 UTC, i.e. Danish time 08 or 07 am. depending on summer
or winter time, thus ending 06 UTC the fallowing day (this particular 06 observation is not included). The
vdue is dways assigned to the date on which the meteologicad day ends. Some rules accounts for that
caculation - there must be at least 4 observations within a day and not more than 2 observations in a row
must be missing. Othewise the daly vaues can be cdculated usng the dally maximum and minimum
temperature observed during the 24 hours [tmax + tmin]/2. If neither of this can be done the vaue will be
blank (in this report this has been an extremely rare event).

The next sepisto caculate the daly averages over the whole period i.e. 1961-1990. A specia case is 29
February - the values of the average daily temperature that day are always set to the same vaue as 1
March.

Stat no. | Name First year Last year
4210 UPERNAVIK 1961 1990
4220 AASIAAT 1961 1990
4221 ILULISSAT LUFTHAVN 1992 1999
4230 SISIMIUT 1961 1990
4231 KANGERLUSSUAQ 1974 1999
4250 NUUK 1961 1990
4260 PAAMIUT 1961 1990
4272 QAQORTOQ 1961 1990
4339 ITTOQQORTOORMIIT 1961 1990
4360 TASIILAQ 1961 1990
6009 AKRABERG FYR 1961 1990
6010 VAGA FLOGHAVN 1970 1999
6011 TORSHAVN 1961 1990
6030 FSN ALBORG 1961 1990
6060 FSN KARUP 1961 1990
6070 FSN TIRSTRUP 1961 1990
6110 FSN SKRYDSTRUP 1961 1990
6120 ODENSE LUFTHAVN 1961 1990
6180 K@BENHAVNS LUFTHAVN 1961 1990
6190 BORNHOLMS LUFTHAVN 1961 1990
31351 ABED II 1971 1998




Smoothing
In order to minimise the effect of extreme events during the period i.e. a extremdy cold January, a
smoothing technology has been performed.

The smoothed version of the curve of daily temperature normasis made by Fourier andyss. The
smoothed temperature norma values are calculated as the Fourier series of the origind ‘raw’ series of daily
temperature normals usng the firg five Fourier components. Using the first five components have been
found to give satisfactory results both gatisticaly and dimatologicaly.

Theformulas are:

The series of daily temperature normas (Thom ) from i = day 1 to day 365 are calculated as the mean over
the period of nyears:

n

Toom () =2n & T; (i), i=1,..,365 n=numberof yearsinnorma period.
=1

The Fourier components to the Fourier seriesof Topom (i) are:

-
& =UT OTnm (i) di,
0

-
& =2/T OTpom (i) cos nwi di,
0
-
bh=2/T OTnom (i) Snrwi di,
0
where | =daynumber, T = 365 days, w = 2p/T.

For the smoothed version, Trom-smooth (1), the firg five Fourier components are used:

Thorm-smooth () = @& + & coswi + by Srwi +.... + & coswi + bs Snwi,

where I = daynumber, w = 2p/T, T = 365 days.



The figure illustrates the connection between the smoothed and the raw daily temperature normas. The
figure shows the daily temperature in January for the station 06030 Aaborg though the period 1961-1990
together with both the smoothed (red square) and the raw (green dot) normals. To have the perspective of
temperature variations during the same month the daily temperatures of January 1982 (containing the

coldest daily January vaue for Adborg during the 1961-1990 period) have been drawn with athin blue
line.
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Daglige temperaturnormaler

Rapportens tilharende datafiler indeholder deglige temperaturnormaer - hovedsaglig fra perioden 1961-
1990 (standardnormalperiode er specificeret af World Meteorological Organization (WMO)) - fra flere
observationssteder i Danmark, pd Faagerne og i Granland. De daglige temperaturnormaler er tilgaagdlige
2 forskellige former - dels som “rd’ beregnede gennemsnitlige daglige vaadier over perioden dels som
“glatede’ vaadier.

| appendix kan findes basisinformation omkring de forskellige observationssteder ligesom en beskrivelse &
indhold og format &f rapportens tilherende datafiler findes her.

Beregningsmetode
Beregningsgrundlaget bestar af kvalitetscheckede serier af 3 timers temperaturdata observeret hver 3. time
dagnet rundt; se observationssteder/perioder benyttet i denne rapport i tabellen nedenfor.

Det fargte trin i beregningen a den daglige midddtemperatur er a dflede vaadier for de skadte
“meteorologiske dagn” for hele perioden ved at benytte dle 8 observationer hver dag . Det er gjort fra 06
UTC (klokken 8 dler 7 dansk tid afheangig a sommer- dler vintertid) til 06 UTC den efterfdgende dag
(denne 06 observation er ikke medtaget). Vaadien er afsat hvor det “meteorologiske dagn” dutter. Der
benyttes regler for denne beregning - der skal forefindes mindst 4 observationer pr meteorologisk degn og
hgist 2 ma mangle i trak. Hvis dette ikke er opfyldt kan den daglige middeltemperatur beregnes ved at
benytte de daglige maksmum og minimumtemperatur, hvis disse findes [tmax+tmin/2]. Hvisintet af dette er
opfyldt efterlades vaardien blank (dette er forekommet yderst §addent i denne rapports materiae).

Det nastte trin er at beregne de daglige gennemsnitstemperaturer over hele perioden fx 1961-1990. 29.
februar behandles saaskilt - denne dags middeltemperatur taget over hele perioden er som standard st til
vagdien fral. marts.

Stat no. | Name First year Last year
4210 UPERNAVIK 1961 1990
4220 AASIAAT 1961 1990
4221 ILULISSAT LUFTHAVN 1992 1999
4230 SISIMIUT 1961 1990
4231 KANGERLUSSUAQ 1974 1999
4250 NUUK 1961 1990
4260 PAAMIUT 1961 1990
4272 QAQORTOQ 1961 1990
4339 ITTOQQORTOORMIIT 1961 1990
4360 TASIILAQ 1961 1990
6009 AKRABERG FYR 1961 1990
6010 VAGA FLOGHAVN 1970 1999
6011 TORSHAVN 1961 1990
6030 FSN ALBORG 1961 1990
6060 FSN KARUP 1961 1990
6070 FSN TIRSTRUP 1961 1990
6110 FSN SKRYDSTRUP 1961 1990
6120 ODENSE LUFTHAVN 1961 1990
6180 K@BENHAVNS LUFTHAVN 1961 1990
6190 BORNHOLMS LUFTHAVN 1961 1990
31351 ABED II 1971 1998




Udjaavning
For a minimere effekterne fra ekstreme perioder fx en ussadvanlig kold januar, er der brugt en
udjaevningteknik pa data.

Den udjae/nede verson af kurven over daglige temperaturnormaler er fundet ved Fourier andyse. De
udjaa/nede temperaturnormal vagrdier findes som Fourier rackken for den oprindelige serie af daglige
temperaturnormaler, beregnet ud fra raskkens farste fem Fourier komponenter. Ud fra bade statistiske og
klimatol ogiske overvejelser er det fundet tilfredsstillende at anvende de farste fem komponenter.

Formleneer:

Raskken af daglige temperaturnormader (Trom ) frai = dag 1 til dag 365 beregnes som middelvaadien over
normal perioden pan ar:

n

Tnorm (I) = ]./n é. TJ (I), I = 1,,365, n= mtd é’ll normdmlwm
=1

Fourier komponenternetil Fourier ragkken for Toom (i) €r:

T
a0 =UT OTmm (i) di,
0
T
an=2/T OTpom (i) cos nwi di,
0
T

bn= 2T OToom (i) SN rwi di,
0

hvor | = dagsnummeret, T = 365 dage, w = 2p/T.

Til den udjsevnede, ‘glattede’, version, Trom-ga (1), benyttes de farste fem Fourier komponenter:

Trom-ga () = 8+ & coswi + by Srwi +.... + @ coswi + bs Snwi,

hvor | = dagsnummeret, w = 2p/T, T = 365 dage.



Figuren illustrerer forbindelsen mellem de udjsa/nede og de ‘rd daglige temperaturnormaler. Figuren viser
daglig januar temperatur fra station 06030 Aaborg gennem normal perioden, 1961-1990, sammen med
bade de udjsa/nede (red firkant) og de ‘rd (gren prik) temperatur normaler. For at vise
temperaturvariaionen indenfor samme méaned er de daglige temperaturer frajanuar 1982 (der indeholdt
periodens laveste januar dagsmiddetemperatur i Aadborg) blevet kesdet sammen med en tynd bla streg.
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Appendix 1.

Data files/Datafiler
The datefiles are:

fixed ASCII format data files named <country code>_norm_<data type>.dat containing dally normals,
“raw" and "smoothed" vaues

fixed ASCII format file named station.dat containing a station catalogue

findly, an ASCII text format file named readme.txt

Data may only be used with proper reference to the accompanying report (Cappelen, John and Ellen
Vaarby Laursen, 2000. Daily Temperature Normals - Denmark, The Faroe Idands and Greenland. DMI
Technica Report (online) 00-17).

Datdfilerne er:

ASCII datafiler med fast format <landekode> norm_<datatype>.dat indeholdende daglige normder,
bade "rd" og "glattede’ midddvaadier

ASCII datafil med fast format station.dat med oplysninger om stationerne

ASCII tekdtfil readmeitxt

Data ma kun benyttes, hvis der samtidig angives reference til rapporten (Cappelen, John and Ellen Vaarby
Laursen, 2000. Daily Temperature Normals - Denmark, The Faroe Idands and Greenland. DMI Technica
Report (online) 00-17).

Station file/Stationsfil: station.dat

The gtation cata ogue contained in the file Station.dat describes the station no., name, position, eevation and
first and last year of the temperature seriesin this report. Each record in the file containsinformation about
one gation. Thefileis sorted by station no. and has the following layout:

Stationskatad oget i filen station.dat beskriver stationsnummer, stationsnavn, postion, hgjde over havet samt
det ferste og det sidste & i de temperaturserier, der er medtaget i denne rapport. Hver liniei filen
repraesenterer en station. Filen er sorteret efter stationsnummer og har falgende layout:

Position Format Description

1-6 F6.0 Station no.

7-36 A30 Station name

37-38 F2.0 Latitude (degrees)

39-40 F2.0 Latitude (minutes)

41-41 Al Northern (N) or Southern (S) hemisphere
42-43 F2.0 Longitude (degrees)

44-45 F2.0 Longitude (minutes)

46-46 Al East (E) or West (W) of Greenwich
47-50 F4.0 Elevation (metres above mean sealevel)
51-56 F6.0 Firg year in the data series

57-62 F6.0 Last year in the data series
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Data files/Datafiler: <country code> norm_<data type>.dat

Daily temperature normasfor al the stations presented in thefile station.dat. The files are sorted by station
no. in the following format.

Daglige temperatur normder for de Sationer der findesi filen station.dat. Filerne er sorteret efter
stationsnummer og har nedenstéende format:

Pogtion Format Description

1-5 F5.0 Station no.

6-10 F5.0 Month

11-15 F5.0 Day

16-21 F6.1 Vaue (degrees Celsus to one decimd place)
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