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Abstract

This report contains the available DMI historical data collection 2288 for Denmark, inclding

observations (atmospheric pressure), long daily, monthly and annual series of station based data,
countrywise values and a lisf storms.

Resumeé

Denne rapport indeholder tilggengelige historiske DMI datasamlinger20/&8for Danmark. Det

drejer sig om observationer af lufttryk, lange daglige, manedlige og arlige stationsdataseser, land
tal og en stormliste.

http://www.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 5 of 104
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1. Preface

This report contains a DMI historical data collection 12683 for Denmark, including long series
of station based data comprising observations of atmospheric prpksadaily, monthly and
annual values of selectpdramegrs Finally selecteccountrywise values and a list of storrfes
Denmarkare publishedDescription of the general weather and climate in Denma&ki$3ncluded.

This information has been published earlier in different DMI rep@6k [17], [18], [19], [20] and
[25]. It is now published in one report divided in sections covering the different data types.

The data collection comprisebservational, monthly arehnualblendeddata setsvith a long
record(blended station data series) ataily station data seriesot Hended A description of the
blending and other metadata can be foundppehdces

Changes in station position, measuring procedures or observer may all significantly bias a time
series of observationfor that reason metaddtafata on data )  a r r@nt. Allnapatdable infa-

mation on statiorpositions and relocatiorare includedin Appendix. Other metadata agescrp-

tions of the construction of data sets and data series behindgauge exposureénformation
concerningatmospheric pressudata fom old manually operated climate statiotine introduction

of the Hellmann rain gauge atide introduction of Stevenson screeftiermometer screemotes

on monthly valuegtc. camlsobe found in Appendies

A compiled set of various etadataup to 1996 coveing aspectssuch asstation position and
relocations, changef instrumentation and observation units etc., that is essential to know when
homogenizingime series of climate datzan be found in DMI Technical Report-23 [36]. This
publication contains information concerning a major part of the stations included in this report.

http://www.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 6 of 104
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2. Overall data overview
Below is an overviewof all theinformation from Denmark you can find in this report

e A stationmap andlist showing weather stations (gent name and location) from where the
station basgédatasetspresered in this report consdrom.
e A survey of the differenproducs.

Detailed netadata (data about data) and file fornatscribing the different data files included in
this reportcan ke found in Aopendices.

2.1. Stations
Denmark
A
6051
A
5135
A
6132 A
6186
A Fy
6088 6193

6116

Stations used in this report

Station basedata sets referred to in theeport.

Data setid* Station* First year of appearance
6051 Vestervig 1874
5135 Grgnbaek 1874
6088 Nordby 1872
6116 Store Jyndevad 1920
6132 Tranebjerg 1872
6186 Kgbenhavn 1768
6193 HammerOdde Fyr | 1873

*|ateststation number and name

http://ww.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 7 of 104
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Data collection

Products in the report

Page

Observation

Section4.2.1. and Appendix 2 Atmospheric pressure obsera-
tions, 3 data sets6051 Vestervig (1872013), 6088Nordby (1874
2013), 6193 Hanmer Odde Fyr (1872013)

16

Daily

Section 52.1. and Appendix 3 Accumulated precipitation, 15
station series6051Vestervig (1872012), 5135 Grgnbagik 874
2013, 6088 Nodby/Fang(18742013, 26410 Broderup (1920993),
26409Tinglev (19952006),611626400Store Jyndeva(ll987-2013,
27080Trarebjerg (18722001, 613227082Tranebjergdst (2001
2013, 30380Landbohgijskolerf18741996, 30210 Meterologisk
Institut (18751922), 30210 Meteorologisk Institut (196984),
5735/3@B70 Botanisk Hav€1961-2013, 32030 Sandvig (1874970),
32020 Hammer Odde Fyr (198987),6193 Hanmer Odde (284
2013

Section5.2.2. and 52.3.and Appendix 3 HighestLowestair
temperatures 11 station series21100 Vestervig (1872003),6051
Vestewig (20032013, 25140 Nordby/Fang (1872003),6088
NordbyFang(20032013, 27080Tranebjerg (1872003, 6132
Tranebjerg 20032013, 30380 Landbohgjskolen (18-24997),6186
Kgbenhavn (2952013, 32030 Sandvig (1874970), 32020 Ha-
mer Odde Fyr (1971987),6193 Hanmer Oddg1984-2013
Section 52.4. and Appendix 3 Air temperature 14 UTC, 1 station
series 6132 Tranebjerg (1872013

Section5.2.5. and Appendix 3 Cloud Cover 8, 14 and 21 UTC1
stationseries 6132 Tanebjerg (1872013

Section5.2.6. and Appendix 3 Mean atmosphericpressure 5
station series21100Vestervig (18741987, 6052 Thyborgn (1961
2013, 25140 Nordby/Fang (187#87), 6@0 Esbjerg Airport(1959
2013, 6193 Hanmer Odde Fyr (1872013

20-22

Monthly

Section6.217 6.2.11 and Appendix 4: Meanair temperature,
mean of dailyminimum and maximum temperatures and hidn-
est/lowest temperature, meammtmosphericpressure,hours of
bright sunshine, accumulated precipitation, highest24-hour
precipitation, no. of days withsnow cover and mean cloud coveb
data sets6051 Vestervig (1872013, 6088 Nordby (1872013,
6132 Tranebjerg (1873013, 6186 Kagbenhavn (1762013, 6193
Hammer Oddé&yr (18732013

27-30

Annual

Section7.2.1 and Appendix 5: Meanair temperature, mean of
daily minimum and maximum temperatures and highest/lowest
temperature, meanatmosphericpressure,hours of bright sun-
shine, accumulated precipitation, highest24-hour precipitation,
no. of days with snow cover and mean cloud coves data sets
6051 Vestervig (18742013, 6088 Nordby (1872013, 6132 Trae-
bjerg, 6186 Kgbenhavn (17&®13, 6193 Hanmer Oddd~yr (1873
2013

Section7.2.2 and 7.2.3and Appendix 5 Meanair temperature;
graph and data setwith gausdilt eredvalues,1 data set6186 Kg-
benhavn (1872013

33
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Country -wise Section8.2.1. and Appendix 6. Country-wise monthly and annual | 3843
climate data 18742013 mean temperature, mean ofminimum
and maximum temperatures highest/lowest temperatures, acau-
mulated precipitation, highest24-hour precipitation and hours of
bright sunshine data set

All montrsyears 1891-2013are characterised by a short text as we
as the weather during Eastern, Christmas arasiwtinmer Day.
Record breaking months and years are masggetinomals 196190
and average 2002010are includedThe extremesare also isolated
separately in a product

Section8.2.2 and 8.2.3and Appendix 6: Country-wise annual
mean temperature,accumulatedprecipitation, hours of bright
sunshine andmeancloud cover 18732013 graphs anddataset
with gausdiltered values

Storm Section9.2.1. and Appendix 7: List of storms 18902013 data set 50
All strong gales to huicanes registered in Denmark, have been
ranked in terms of strength and wind direction and wheltege has
been snowfall involved

Denne rapport indeholder DMI historisklatasamlingr 1768-2013 for Danmaik. Det drejer sig
omtilgeengelige lange serier atationsbaserede dataerunderobservationeaf lufttryk samt
daglige, manedlige og arligeaerdieraf udvalgte parametreEndelig publiceresidvalgte danske
landstal og en dansk stormlis@eskrivelse aflet generellevejr og klimai Danmark[32] er
medaget.

Datasamlingene er blevet offetliggjort tidligere i forskellge DMI rapporter] 16], [ 17], [18], [19],
[2Q] og [25]. Nuoffentliggares de én rapport opdelt i sektioner, der deekker de forskellige gatat
per.

Nedenfor er en oversigt ovBigaengelig datasamlinger (produkteffa Danmark du kan finde i
denne rapportEtkort og en listeover danske vejrstationer (nuvaerende navn og placering), hvorfra
denne r@portsstationsbasrededataseetkommer frakan sepa side 7

Detaljerede metadata (data om data) og filformater for de datafiler er inkluderet i denne
rapport kan ses i Appendix.

Datasamling | Produkter i rapporten Sidetal

Observation Sektion4.2.1. og Appendix 2 Lufttryksobservationey 3 datasaat 16
6051 Vestervig (1872013, 6088 Nordby (1872013, 6193 Han-
mer Odde Fyr (1872013

Dagn Sektion 52.1. 0og Appendix 3 Nedbgrsum15 statiorsseriet 20-22
6051Vestervig (1872013, 5135 Grgnbaek (1872013, 6088 Nod-
by/Fang (1874013, 26410 Broderup (1920993), 26409 Tinglev
(19952006), 6116/26400 Store Jyndevad (12813, 27080 Trae-
bjerg (18722001), 613227082 Tranebjerg @st (20e2013, 30380
Landbohgijskolen (1872996), 30210 Meteotogisk Institut (1875
1922), 30210 Meteorologisk Institut (196984), 5735/30370 Bat
nisk Have (1962013, 32030 Sandvig (1874970), 32020 Hammer
Odde Fyr (19611987), 693 Hanmer Odde (19842013

http://www.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 9 of 104
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Sektion 52.2. og 52.3.0g Appendix 3 HgjestéLavestetemperati-
rer, 11 statiorsserier 21100 Vestervig (1872003), 6051 Vestervig
(20032013, 25140 Nordby/Fang (1872003), 6088 Nordby/Fang
(20032013, 27080 Tranebjerg (1&F2003), 6132 Tranebjerg (2003
2013, 30380 Ladbohgjskolen (1874997), 6186 Kgbenhavn (1995
2013, 32030 Sandvig (1874970), 32020 Hammer Odde Fyr (197
1987), 6193 Hammer Odde (192013

Sektion5.2.4. og Appendix 3 Lufttemperatur 14UTC, 1 statiorsse-
rie: 6132 Tranebjerg (1872013

Sektion 52.5. 0og Appendix 3 Skydeekke 8,14 og 21 UTQ statiors-
serie 6132 Trarebjerg (18722013

Sektion5.2.6. 0og Appendix 3 Middellufttryk, 5 statiorsserier 21100
Vestervig (18741987), 6052 Thyborgn (1960013, 25140 Nod-
by/Fang (18741987), 6080 Esbjerg Airport (1952013, 6193
Hammer Odde Fyr (1872013

Maned

Sektion6.217 6.2.100g Appendix 4 Middel luft-, max og min-
temperatur samthgjeste og lavestemperatur, middellufttryk,
soltimer,nedbgreim, max 24 t nedbgrsum, antal snedsekkedage @
middelskydaekke5 datasaet6051 Vestervig (1872013, 6088
Nordby (18722013, 6132 Tranebjerg (1873013, 6186 Kgbenhavn
(17682013, 6193 Hammer OddeFyr (18732013

27-30

Ar

Sektion7.21. og Appendix 5Middel luft-, max og min tempeatur
samthgjeste og lavestemperatur, middellufttryk soltimer,nedba-
sum, max 24 t nedbgrsum, antal snedsekkedage og middelskydas
5 dataseet 6051 Vestervig (1872013, 6088 Nordby (1872013,
6132 Tranebjerg, 6186#benhavn (1762013, 6193 Hanmer Odde
Fyr (18732013

Sektion7.22. og 7.2.3. og Appendix:Middeltemperatursom
datasaetog grafik med gaustiltrerede veerdier: 1 station: 6186
Kgbethavn (18732013

33

Landstal

Sektion8.2.1. og Appendix 6 Manedige og arlige vaerdier af lanst
tal af middel luft-, max og min- temperatur samhgjeste og laveste
temperatur, nedbgrsum, max 24 t nedkam og solskinstimer 1874
2013som dataseetdlle maneder og ar samt Paske, Jul og Sankt H
Aften 18912013er desude karakteriseret af en kort vejrbeskrivend
tekst. Endelig er alle manedg arsrekorder markeretg normaler
196190 samt gennemsnit 20@010er inkluderet Ekstremer fra
materialet foreligger seerskilt et produkt

Sektion 8.22 og 8.2.30g Appendix 6 Arlige landstal formiddetem-
peratur, nedbgsum, sdskinstimer ogmiddelskydeekke som dasaet
og grafik 18732013med gausiiltrerede veerder

3843

Storm

Sektion9.2.1. og Appendix 7 Stormliste18902013som datasaet
Alle kraftige bleesevejr, ddar ramt Danmark, klassificeret mht.

styrke ogvindretning, samt om der har veeret snefald indblandet

50
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3. Climate and weather in general; Denmark

Between ocean and continent

Danish weather is extremely changeable. Denmark lies in the path oéskeries, an area charac

terised by fronts, extratropical cyclones and unsettled weather. At the same time, the country is
situated on the edge of the European Continent, where winters are cold and summers hot. Compared
to other geographical areas on #fane latitude, Denmark enjoys a relatively warm climate. This is

due to the warm Gulf Stream that originates in the tropical ocean off the eastern coast of the USA.

By way of comparison, Denmark is situated on the same latitude as Hudson Bay in Canada and
Siberia in Russia, areas almost uninhabitable due to their short summers and harsh winters.

The weather changes according to the prevailing wind direction

Denmark has a typical coastal climate with mild, humid weather in winter and cool, changeable
weathe in summer, and mean temperatures do not vary greatly between the two seasons. However,
theclimatemadwe at her i n Denmark is strongly influenc
sea and the European Continent. This means that the weather chaogéisi@to the prevailing

wind direction. The westerly wind from the sea typically brings relatively homogeneous weather

both summer and winter: mild in winter, cool during summer, always accompanied by clouds, often
with rain or showers. If the wind com&em the east or south, the weather in Denmark tends to
resemble the weather currently prevailing on the Continent: hot and sunny during summer, cold
during winter. Thus, the wind direction and the season are key factors in describingvizeatisér.

The westerly wind

As the wind in Denmark is predominantly westerly, depressions, with their windy and rainy weather,
generally move along different tracks from the west in a direction north of Denmark. Summer and
winter, such weather brings the depressionkthair associated frontal systems close by Denmark
one after the other. This brings about the passage of fronts with continued rain, followed by areas
with showers in the cold air behind the front. During winter, precipitation from the fronts will often
commence as snow if the previous weather was cold with frost. As the depressions often succeed
each other | i ke pearls on a string or in 6clu
itself at intervals of one or two days, and the weatyys itself may last from a few days up to

several weeks.

The passage of extratropical cyclones is accompanied by a witah a strong wind on the south

side of the low. This is normally strongest after the front passes, when the cold air hasMosted.
gales occur in autumn and early winter when the temperature difference between the still warm
Southern Europe and rapidly cooling Scandinavia is greatest.

During summer, a change in the weather to a westerly wind will usually mean a drop in teraperatur
during passage of the cold front, often followed by quite humid weather with rain or showers.
During winter, a change to a westerly wind will often be preceded by cold weather, perhaps, frost.
When the cold front passes, air from the ocean will, in Bectyarmer (being heated by the ocean)
than the air over land. The temperature thus rises, even though a cold front is passing! Only if the
air behind the front is really cold, such as when it comes from the north or north east, will the
passage of a colfdont during winter mean colder weather.

The calm anticyclones (highs)

If the extratropical cyclones from the west steer well clear of Denmark, periods of relatively settled
anticyclone weather will ensue. During summer this means the ground will cotttibedeated,
resulting in increasingly hot temperatures. But with just a light breeze from the sea, a cover of very
thin cloud- called stratocumulusoften forms at low altitude, blocking the sun and perhaps ruining
an otherwise perfect day for the beaFor Denmark to experience hot and dry summer weather, the
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air must preferably come from the continent, where it is usually hot and dry during the summer.

Highs during winter normally mean cold, clear and calm weather. However, because of the substan
tial radiation, especially at night, fog may easily form which is not readily dispersed during the day.
Being very low during winter, the sun fails to heat the ground sufficiently during the short day to
make the temperature rise. In fact, in clear wealbeng the months of December and January

there will be a radiative deficit day and night, also at midday. This means that the temperature in
clear weather will continually drop, in extreme situations falling to beRSWC inland away from

coastal areaghis is rather unusual though and also requires that the air is deprived of any kind of
heat from elsewhere. The presence of snow cover is of great importance in this connection, as this
increases the albedo while also acting as insulation. Without sn@w th@ temperature will only

rarely fallbelow-1 0 AC, because of the heat supplied fro
must be totally calm to reach extremely low temperatures, as even a light breeze will bring in milder,
more humid air from t& sea surrounding Denmark. Should any clouds move in over land, they will
act as a blanket, thus ending the cold spell/weather.

The easterly wind

In Denmark, the easterly wind is not as frequent as the westerly, as it is a sign of the inverse of the
normd distribution of lows and highs, namely lows to the south and highs to the north. In this
situation, the weather is subject to considerable continental influence, since the air originates from
the great continental land mass to the east. This means eatbev during winter and warm what

er during summer. The easterly wind is especially common during late winter or spring, at which
time the cold continental wintdtigh over Europe has often been dissolved while the similar high
over Scandinavia or Rusgi@mains intact. This weather situation is quite stable and may produce
cold and windy weather for days or weeks, thus prolonging the cold of winter far into the spring.
Especially in early winter, however, the relatively warm waters of Baltic partly iIheabtd east

erly wind which may intensify precipitation and cause snow showers in the Baltic Sea, particularly
on Bornholm and Lolland/Falster.

The southerly wind

As with air arriving from the east, air reaching Denmark from the south is of continggtal o

This causes cold during winter and heat during summer. But air coming from the south will often be
moist and accompanied by haze or fog. During summer, the moisture input may cause heavy
showers, possibly with thunder. However, this is fairly rasgthunder will most frequently be
associated with frontsespecially cold ones. Moist air from the south preceding the passage of a
cold front makes good conditions for thunderstorms. A prolonged heat wave is often terminated by
just such a thunder cofcont and followed by a change to cooler weather.

The northerly wind

North is the least frequent wind direction in Denmark. While air from the polar regions is generally
cold and dry, it makes a great difference whether the air comes from the north frest the

north east. Since the nortesterly wind comes from the sea, it may be regarded as a colder and
drier version of the westerly wind. The nextlesterly wind will often only give rise to a few

showers and little precipitation, and because oeffext of the Norwegian Mountains it brings dry
and sunny weather, particularly to northern Jutland, although this effect may extend as far as Co
penhagen. In these situations there will often be showers in south and west Jutland.

By comparison, air fromhie north and north east more closely resembles a cold and dry version of
the typical easterly wind. Nordasterly is thus the coldest wind direction in Denmark, and if very
cold air from Sweden moves out over, say, the Kattegat, exceptionally heavy shwayeiorm

which can lead to prolonged local snowfall. These showerst en cal |l ed ©oeKatt ege
become heavier the further the air moves over the comparatively warm water.
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4. Observational Section: Historical DMI Data Collection

Data Collection | Products in the report Page
Observation Section 4.2.1. and Appendix 2 Atmospheric pressure obsera- 16
tions, 3 data sets6051 Vestervig (1872013), 6088 Nordby (1874
2013), 6193 Hanmer Odde Fyr (1872013)
I
N
Datasamling Produkter i rapporten Sidetal
Observation Sektion4.2.1. og Appendix 2 Lufttryksobservationer 3 datasaat 16

6051 Vestervig (1872013), 6088 Nordby(18742013), 6193 Han-
mer Odde Fy(18742013)

Denmark

6051

A
A A
6088 6193

Stations used in this section

Data sets referred to in the observational section

Latest edier report:
[21] Cappelen, J. (ed), 281Denmark-DMI Historical Climate Data Colletion 18732012 - with
DanishAbstracts DMI Technical Report No.302.
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4.1. Introduction

The purpose of thishapteris to publishthree Danishmean sea levatmosphec pressure @a
sets Vestervig, Nordby and Hammer Odde Fgbsenations)coveing the period 18742013.

According to the intensions to update regularly, preferably every year, this particular report contains
an updat¢2013 data)of the Danishmean sa levelatmospheripressureseries originally pblished

in DMI Technical Report 93: North AtlanticEuropean pressure observatidi®$81995- WASA

dataset vision 1.0[44].

As part ofa formerprojectcalled WASA selected DMI series @tmospheri@ressure observations
from Denmark, Greenland and the Fa®87419700n papewere digitised. The pressure obse
vations were digitised from the meteorological ge@ks, which means that the observations were
station level data corrected for index ertempeegture and, since 1893, gravifyrom 1971 the
pressure data were taken from the DMI Climate Data@dssWASA project was originally titled
fiThe impact of storms on waves and surges: @hgrclimate in the past 100 years and perpectives
for the fuured [45].
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Figure4.1.1. Location of the stations that originally providsdhospheriqressure obseations to
the WASAressuredata sef 44]. In this reportthreeupdated @nish series Hammer Odde Fyr,
Nordby and Vestervig are presented. The statiepgesenting these sites are listed in the table
4.2.1. For station ceordinates confer with the station position file in the data fietuided in this
report (see Appendix 1Pressuredata sets from Tasiilag/Ammassalik, Greenland &éshavn,
The Fapoe Islands are presented in the representative historical Climate Data Collection; DMI
Technical Report4-04 [23] and DMI Tetinical Report 4-05 [24].

http://www.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 14 of 104



b==d Technical Report 14-02

Climate change studies and the related analysis of observed climatic data call for long time series of
climate dataon all scalesbut gease note that the digitisation of the observatairegmospheric
pressurenly can be cosidered as the first step towards sensible utilisation of the observations for
climate change studies. Next follows testing for bgemneity of the series, ensuring that arsy di

covered trend are natural.

During the WASA project the data have been homogenised. The updated series presented in this
report have been tested and corrected carefully, mainly based on visudlhests.nust be

stressed that thgpdatedatmospheripressure data after the WASA projeonsist of the valuess
observedand that ndinal testing for homogeneity has been performed on these @bisasfor

the whole period up to nawheyarethereforenot recessarily homogenized as saetd this

should be considerdukfore applying the data series for climate researghoges.

For the benefit of scientists that may wish to conduct such tesimgusresults and remarks
concerning observationatmospher pressure dathave been included in the report. For seppl
mentary meddatg see als¢44].

Themean sea level atmospheric presslata setcan be downloaded from the pulation part of
DMI web pagesDetails about the data sets and file formats @asden in Appendix 2.

N
Formalet med denne sektion er at publicere tilgeengeéligaserie af observationer af latryk fra

Vestervig, Nordby og Hammer Odde B@742013. | afsnit4.2kan ses hvilke stationgdet drejer
sig om Sttionshisbrien kan ses i Appendix2. Dataserignesdetaljerkan ses i Appendix 2dg
filformat af de medfglgendedilkan ses Appendix 2.1.
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4.2. Data sets, station series and parameters

4.2.1. Atmospheric pressure

The Danishatmospherigpressue measurements sted 1874 at national climate statioieasue-
ments ofatmospherigpressure wre stopped at tis manually operatedlimate stations in 1987.
Therefore thetmospherigressuralatasetsn table4.2.1 had to be continued from nearby spho
stations measuringtmospherigpressure. In the WASA project the data warergeal into long
homogeneouseriesseen in table 2.1. Appendix 2 indicates how the stations were merged and
how many observations the series contains in the different parts

Important note: Please be aware that the daily serieatofospherigressure presented section
5.2.6 are constructed using the digitised material mentioned aboveapplying the forralas that
can be seen in Append&3. Otheradjustments (Appetixi 3.4) have not been applied to the daily
value datasefThis is the explanation for small differences between the daily sdragmospheric
pressurg@resented igsection5.3.6and the daily series that can be calculated usingdhegnized
atmosphed pressure observations presented here ins#ttion It is advised for the reader to take
this probable need of adjnsent into account when using ttaily value data set

Table 42.1. The three Danistiatasetf atmospheric pressure observationsNESL, mean sea
level).See more details in Appendix 2.

Dataset* Station series Dataset d | Period Parameter
Vestervig Vestervig 6051 18741987 | Atmospheric pressure (MSI
Thyborgn 19872013 | Atmospheric pressure (MSlI
Nordby Nordby 6088 18741987 | Atmospheric pressure (MSL
Esbjerg Airport 19872013 | Atmospheric pressure (MSlI
HammerOdde Fyr | Sandvig or 6193 18741987 | Atmospheric pressure (MSlI
Hammer Odde Fy
HammerOdde Fyr 19872013 | Atmospheric pressure (MSlI

*Blended datasets,see details il\ppendix 2.2.

Important noteDuring the WASA project tregmospheric pressumatasets18741995have been

homogenisedSincethenthe updated series presented in this report have been tested and corrected

carefully, mainly based on visual tests.

4.2.2. Data Dictionary

Table 4. 2. 2. Par ameter used in the observatio
anobserat i 0 n . The units of the observation val ues
Abbr. Element Method | Unit

pppp Atmospherigpressure (MSL) obs 0,1 hPa
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5. Daily Section: Historical DMI Data Collection

Data Collection

Productsin the report

Page

Daily

Section5.2.1. and Appendix 3 Accumulated precipitation, 15
station series6051Vestervig (1872013, 5135 Grgnbeek (1874
2013, 6088 NordbyFang(18742013, 26410 Broderup (1920993),
26409 Tinglev (1992006),611626400Store Jyndeva(ll987-2013,
27080Trarebjerg (18722001, 613227082Tranebjergdst (2001
2013, 30380Landbohgijskolerf18741996, 30210 Metearogisk
Institut (18751922), 30210 Meteorologisk Institut (196984),
5735/30370 Botanisk Ha@961-2013, 32030 Sandvig (18%74970),
32020 Hammer Odde Fyr (198987),6193 Hamnmer Odde (284
2013

Section5.2.2. and 5.2.3. and Appendix 3 HighestLowestair
temperatures, 11 station series21100 Vestervig (1872003),6051
Vestervig 20032013, 25140 Nordby/Fang (1872003),6088
NordbyFang(20032013, 27080Tranebjerg (1872003, 6132
Tranebjerg 20032013, 30380 Landbohgjskolen (18-24997),6186
Kgbenhan (19952013, 32030 Sandvig (1874970), 32020 Ha-
mer Odde Fyr (1971987),6193 Hanmer Oddg1984-2013

Section5.2.4. and Appendix 3 Air temperature 14 UTC, 1 station:
6132 Tranebjerg (1872013

Section5.2.5. and Appendix 3 Cloud Cover 8, 14 anl 21 UTC, 1
station: 6132 Tanebjerg (1872013

Section5.2.6. and Appendix 3 Mean atmosphericpressure 5
station series21100Vestervig (18741987, 6052 Thyborgn (1961
2013, 25140 Nordby/Fang (187#87), 6@0 Esbjerg Airport(1959

2013, 6193 Hanmer Odde Fyr (1872013

20-22

Datasamling

Produkter i ra pporten

Sidetal

Dagn

Sektion5.2.1. og Appendix 3 Nedbgrsum15 statiorsserier
6051Vestervig (1872013, 5135 Grgnbeek (1872013, 6088 Nod-
by/Fang (18742013, 26410 Braerup (19201993), 26409 Tinglev
(19952006), 6116/26400 Store Jyndevad (12813, 27080 Trae-
bjerg (18722001), 6132/27082 Tranebjerg st (268013, 30380
Landbohgjskolen (1872996), 30210 Meteotogisk Institut (1875
1922), 30210 Meteorologisk Inttt (19621984), 5735/30370 Bat
nisk Have (1962013, 32030 Sandvig (1874970), 32020 Hammer
Odde Fyr (19641987), 6193 Haimer Odde (19842013

Sektion5.2.2. 0g5.2.3. og Appendix 3 HgjestdLavestetemperati-
rer, 11 statiorsserier 21100 Vestervig (I8+-2003), 6051 Vestervig
(20032013, 25140 Nordby/Fang (1872003), 6088 Nordby/Fang
(20032013, 27080 Tranebjerg (1872003), 6132 Tranebjerg (2003

20-22
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2013, 30380 Ladbohgjskolen (187+4997), 6186 Kgbenhavn (1995
2013, 32030 Sandvig (1874970), 32020 ldmmer Odde Fyr (1971
1987), 6193 Hammer Odde (1929013

Sektion5.2.4. og Appendix 3 Lufttemperatur 14UTC, 1 statiorsse-
rie: 6132 Tranebjerg (1872013

Sektion5.2.5. og Appendix 3 Skydeaekke 8,14 og 21 UTQ statiors-
serie 6132 Trarebjerg (18722013

Sektion5.2.6. 0g Appendix 3 Middellufttryk, 5 statiorsserie 21100
Vestervig (1874.987), 6052 Thyborgn (1961013, 25140 Nod-
by/Fang (18741987), 6080 Esbjerg Airport (1952013, 6193
Hammer Odde Fyr (1872013

Denmark

A

6051
A
5135
A
6132 A
6186

A A

6088 6193

o Stations used in this section

Data sets referred to ithe daily section

Latest earlier report: [@ Cappelen, J. (ed), 281Denmark-DMI Historical Climate Data Colle
tion 18732012- with Danish Astracts. DMI Technical Report No3-D2.
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5.1. Introduction

The purpose of thishapteiis to publishavailablelong daily DMI data series 1872013 for Den-
mark.The data parameters include minimandmaximum temperatureean sea leveltmosphe
ic pressurgaccumulategbrecipitation and cloud cover.

According to the intensions to update regularly, preferabdyyeyear, this particular report contains
an updat€2013 data)of the iDMI Daily ClimateDataC o | | e fortthie first timepublished in

that form inDMI Techrical Report @-03[38]. A similar collection of long DMmonthlyand
annualDanishclimate dataseries can be found shapter6 and7 in this report.

The digitisation of a great part of the dptasented in this chaptand also much of the station
history pesented are results of various projects. The WASA projéet ACCORD project, the
NACD? project and the Danish GROM fi Ve j r*ha%e aW ¢omributed regding the data
from Denmark together with a digitisation during spring 1999 funded by the Danish Clinmite Ce
[26], situated at the DMI.

Climate change studies and the relatedyasigof observed climatic data call for long time series of
daily climate data. In this context the report also serves as the DMI contribution of daily values to
the European Climate Assessment & Dataset (ECA&ZBTA&D was initiated by the European
Climate Support Network (ECS)whichis a project withinthe Network of European Meteorglo

ical Services (EUMETNET).

Please note that the digitisation of the observations only can be considered as the first step towards
sensible utilisation of the observat®for climate change studies. Next follows testing for hanog

neity of the series, ensuring that any discovered trend are natural. Thus it must be stressed that the
series presented here mostly consist of the valsebservedand that no testing for haygeneity

has been performed on these daily observatibmsy arethereforenot necessarily homegized as

such, and the report description of each series should thebefierad carefully before apphg the

data series for climate research purposes.

For the benefit of scientists that may wish to conduct such tesingus metadata together with
homogeneity test results on relevant serienafthlydata have been included in the refeee
Appendix3.6). For supplementary metadata see 8188 Techncal Report03-24[36].

The dailystation déa seiescan be downloaded from the pulation part ofDMI web pages.
Details about the data sets and file formats can be seen in Appendix 3.

I N
=L . . . . .
Formalet med denne sektion er at publeglgaengelig langedagligedataserie 18742013 fra

Danmark Det omfattehgjeste og lavestemperatuer, atmosfaeriskufttryk, nedbgrsunog sky-
deekke. | gsnit5.2kan ses hvilke stationer og paramettet drejer sig omStationshigtrien kan
ses i Appndix 12. Dataserienesdetaljer kan sesAppendix 3.2yq filformat af den medfglgende
fil kan ses Appendix 3.1Appendix 3.31 3.6 omhandlerflere metadata

WA S A: o6phdtef starms on waves and surges: Changing climate in the past 100 years and perpectives for the
futur Bi445] See

2 EU project number ENM-CT97-0530: Atmospheric Circulation Classification and Regional Downscaling. [1]

% EU project number EV5V CT98277: North Atlantic Climatological Dataset. See [28].

*Vejr & Vind. CD-ROM. Munksgaard Multimedia, Copenhagen 19807].

® Project homepagéhttp:/Mww.ecal.eu

® http://www.eumetnet.eu/ecsn

" http://www.eumetnet.eu/
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5.2. Data sets, station series and parameters

5.2.1. Accumulated precipitation

FiftteenDanidh stationserieswith arecordof daily accumulategrecipitationcan be blended into
seven long dataset$able5.2.1 presents an overview tiesestationdataseries(identified by the
station name and numbeahdthe possible blendedatasés making upthe long seriegnot in this

report) Overlap periods have been indda when available.

Table5.2.1. The Daniststationseriesof dailyaccumulategrecipitation.See more details in

Appendix 3.
Datasd* Station series Datasetid Period Parameter
Vestavig Vestervig 6051(21100 18742013 Accumulatedprecipitation
18742013
Grgnbaek Grgnbaek 5135(21430 18742013 Accumulatedprecipitation
18742013
Nordby NordbyFang 6088(25140Q 18742013 Accumulatedprecipitation
18742013
Store Jyndevad | Broderup 26410 19201993 Accumulatedprecipitation
19202013 Tinglev 26409 19952006 Accumulatedprecipitation
Store Jyndevad 6116(26400 19872013 Accumulatedprecipitation
Tranebjerg Tranebjerg 27080 18722001 Accumulatedprecipitation
18722013 Tranebjergdst 5165(27082 20012013 Accumulatedprecipitation
Kgbenhavn Landbohgjskolen 30380 18741996 Accumulatedprecipitation
18742013 Meteorologisk Institut | 30210 18751922 Accumulatedprecipitation
Meteorologisk Institut | 30210 19611984 Accumulatedpredpitation
Botanisk Have 5735(30370 19612013 Accumulatedprecipitation
Hammer Oddéyr | Sandvig 32030 18741970 Accumulatedprecipitation
18742013 Hammer Odde Fyr 32020 1961-1987 Accumulatedprecipitation
Hammer Odde Fyr 6193 19842013 Accumulatedprecipitation

*Blendeddaily datasetausing thedaily station seriesre not a part of this reporSeethe European
Climate Assessment & Dataset (ECA&D)ject homepagehttp://www.ecad.eubr a possible
blend and é&nomogeneity test. This site also consdite unblende®anishstation series

Important noteThe daily station series mostly consist of the values as observ@MN@sting
for homogeneity has been performed on these daily observalioeghavehoweverbeen tested

and correted carefully, mainly based on visual tests.

5.2.2. Lowest temperature

ElevenDanishstationserieswith a recordof daily lowest temperatures can be blended into five

long datasets. TableX2 presents an overview tiiese st@on data seriefidentified by the station
name and numbegndthe possible blendedatasés making up the long serigsot in this report)

Overlap periods have been inddd when available.

Table5.2.2. The Daniststationseriesof daily lowest tempeature See more details in Appaix 3.

Dataset* Station series Dataset id Period Parameter

Vestervig Vestervig 21100 18742003 Lowest temperature
Vestervig 6051 20032013 Lowest temperature

NordbyFang Nordby 25140 18742003 Lowest temperature

http://ww.dmi.dk/fileadmin/Rapporter/TR/tr14-02
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Nordby 6088 20032013 Lowest temperature
Tranebjerg Tranebjerg 27080 18722003 Lowest temperature
Tranebjergdst 6132 20032013 Lowest temperature
Kgbenhavn Landbohgjskolen 30380 18741997 Lowest temperature
Landbohgjskolen 6186 19952013 Lowest temperatar
Hammer Oddéyr | Sandvig 32030 18741970 Lowest temperature
Hammer Odde Fyr 32020 1971-1987 Lowest temperature
Hammer Odde Fyr 6193 19842013 Lowest temperature

*Blended datasets using the station series are not a part of this repotheSEaropan Cimate

Assessment & Dataset (ECA&Prpject homepagehttp://www.ecad.eubr a possible blend and a
homogeneity test. This site also consdahre unblende@®anishstation series

Important note: The daily statioges mostly consist of the values as observedMbtesting
for homogeneity has been performed on these daily observalioeghavehowevermbeen tested
and correted carefully, mainly based on visual tests.

5.2.3. Highest temperature

ElevenDanishstation serieswith a recordof daiy highest temperatures can be blended into five
long datasets. TableZ3 presents an overview tiiese station data seri@dentified by the station
name and numbegndthe possible blendedatasés making up the longeries(not in this report)
Overlap periods have been inddd when available.

Table5.2.3. The Daniststationseriesof daily highest temperatur&ee more details in Appeix 3.

Dataset* Station series Dataset id Period Parameter
Vestervig Vestervig 21100 18742003 Highesttemperature
Vestervig 6051 20032013 Highesttemperature
Nordby/Fang Nordby 25140 18742003 Highesttemperature
Nordby 6088 20032013 Highesttemperature
Tranebjerg Tranebjerg 27080 18732003 Highesttemperature
Tranebjergds 6132 20032013 Highesttemperature
Kgbenhavn Landbohgjskolen 30380 18741997 Highesttemperature
Landbohgjskolen 6186 19952013 Highesttemperature
Hammer Oddéyr | Sandvig 32030 18741970 Highesttemperature
Hammer Odde Fyr 32020 1971-1987 Highesttemperature
Hammer Odde Fyr 6193 19842013 Highesttemperature

*Blended datasets using the station series are not a part of this repotheSEaropean Ginate
Assessment & Dataset (ECA&Prpject homepagehttp://www.ecad.eufor a possible blend and a
homogeneity test. This site also consahe unblended Danish station series

Important note: The daily station series mostly consist of the values as obseridI ksting
for homogeneity has been performed loese daily observation$heyhavehowevebeen tested
and correted carefully, mainly based on visual tests.

5.2.4. Air temperature at 14 hours DNT or 12 UTC

Two Danishstationserieswith arecordof air temperatures measured at 14 hours DNT (old part o
the series) or 12 UTC (= 13 hours DNT, newer part of the series) can be blendedeidog
dataset. Table 8.4 presents an overview tliese station data serig@dentified by the station name
and numberpandthe possible blendedatasés making up he long seriegnot in this report)Ove-

lap periods have been inded when available.

http://www.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 21 of 104


http://www.ecad.eu/
http://www.ecad.eu/

b==d Technical Report 14-02

Table5.2.4. The Danishstationseriesof air temperature at 14 hours DNT/12 UTONT refers to
Danish normal time, which is the time in a given time zone in cottrastnmer time, where 1

hour is added. In Denmark the normal time is UTC+1. UTC is "Universal Time Coordinated"
global indication of time, which refers to the mean solar time on the meridian of Greenwgeh, En
land, which is the conventionair@eridian br geographic longitudeSee more details in Appeix

3.

Dataset* Station series Dataset id Period Parameter
Tranebjerg Tranebjerg 27080 18722003 | Air temperaturd4DNT/12UTC
Tranebjergdst 6132 20032013 | Air temperaturd4ADNT/12UTC

*Blended datasetssing the station series are not a part of this report.tBed=uropean Ginate
Assessment & Dataset (ECA&Ppject homepagehttp://www.ecad.eubr a possible blend and a
homogeneity test. This site also consdlre unblended Danish station series

Important note: The daily station series mostly consist of the values as obserid] ksting
for homogeneity has been performed on these daily observalioeghavehoweverbeen tested
and correted carefully, maint based on visual tests.

5.2.5. Cloud cover at 8, 14 and 21 hours DNT

OneDanishstationserieswith along recordof cloud cover at 8, 14 and 21 hours DBKists. Table
5.35 presents an overview tiis station data seriggdenified by the station naenand number)

Table5.2.4. The Daniststationseriesof cloud cover at 8, 14 and 21 hours DNT. DNT refers to
Danish normal time, which is the time in a given time zone in contrastoeutime, where 1
hour is added. In Denmark the normal time is UTIC$ee more details in Appaix 3.

Dataset Station series Dataset id Period Parameter
Tranebjerg Tranebjerg 27080 18722000 Cloud mver 8,14,21INT

* Seethe European Climate Assessment & Dataset (ECAg&Dject homepage:
http://www.ecad.eubr the station serieand a homogeneity test.

Important note: The daily station series mostly consist of the values as obsenidI Misting
for homogeneity has been performed on these daily observalioeghavehoweverbeentested
and correted carefully, mainly based on visual tests.

5.2.6. Atmospheric pressure

Five Danish station series with a recordnoéan dailyatmospheriqressure dataan be blended
into three long dataset$able 5.2.6 presents an overview tfiese gtion data serie@dentified by
the station name and numbarn)dthe possible blendedatasés making up the long serigsot in
this report except the Hammer Odde seri€sjerlap periods have been indda when available.

It is common for all three t&@s that thetmospheri@ressure measurements starts#l74 at national

climate stations. In Denmark measurementatofessphericpressure was stopped aesemanually
operatedclimate stations in 1987. Therefore thBnosphec pressure series had to bentinued

from nearby synoptic stations measuriatgnospheriqress u r e . One of t6108 s er
Hammer Odde Lighthousebo, consists of dat-a fro
ward to present the data in one series, 18Y43

For the other two sites, the synoptic stations are a little further apart from the old climate stations
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and thereforghesetwo synoptic stationgre presengéd as indepedent series. In both cases there
should nonetheless be sufficient overlap for it tdfddy straightfaward for the reader to merge

the data into long series for the old Vestervig and Nordby sites also, just as it was done for the
pressure observations of the WASA projdel], see alseahapter.

Table5.2.6. The Danislstationseriesof daily amospherigoressure (at MSL, mean sea level). In
the data files the Hamer Odde series is presented with the station nudt@3, 18742013 See
more details in Appelix 3

Dataset* Station series Dataset id Period Parameter

Vestervig Vestervig 21100 18741987 Mean atmpressure (MSL)
Thyborgn 6052 19622013 Mean atmpressure (MSL)

Nordby/Fang Nordby 25140 18741987 Mean atmpressure (MSL)
Esbjerg Airport 6088 19592013 Mean atmpressure (MSL)

Hammer Oddéyr | Sandvigor 32030 18741987 Mean atmpressure (MSL)
Hammer Odde Fyr 32020 Mean atmpressure (MSL)
Hammer Odde Fyr 6193 1987-2013 Mean atmpressure (MSL)

*Blended datasets using the station series are not a part of this rexoept the Hammer Odde
series Seeghe Euopean Climate Assessment & Dataset (ECA&)ject homepage:
http://www.ecad.eubr a possible blend and a homogeneity test. This site also cetitaim-
blended Danish station series.

Important note: The daily statn series mostly consist of the values as observeBDNNdesting
for homogeneity has been performed on these daily observalioeghavehoweverbeen tested
and correted carefully, mainly based on visual tests.

5.2.7. Data Dictionary

Table5.27.Pad amet ers used in the daily section. 06Me
observation, sum, mean or an extreme. The units of the daily values in the data files are specified in
ounit 6.

Abbr. | Parameter Method | Unit

t Temperature measured at a agritime obs 0,1°C
tx Highest temperature max 0,1°C
tn Lowest temperature min 0,1°C
pppp | Mean atmospheric pressure (MSL) mean 0,1 hPa
p Accumulated precipitation sum 0,1 mm
n Cloud cover measured at a certain time obs various
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6. Monthly Section: Historical DMI Data Collection

Data collection

Productsin the report

Page

Monthly

Section6.2.1 - 6.2.11 and Appendix 4 Meanair temperature,
mean of dailyminimum and maximum temperatures and hidn-
est/lowest temperature, meamtmosphericpressure,hours of
bright sunshine, accumulated precipitation, highest24-hour
precipitation, no. of days with snow cover and mean cloud covies
data sets6051 Vestervig (1872013, 6088 Nordby (1872013,
6132 Tranebjerg (1873013, 6186 Kagbenhavn (1762013, 6193
Hammer Oddéyr (18732013

27-30

Datasamling

Produkter i rapporten

Sidetal

Maned

Sektion6.21 - 6.2.11 og Appendix4: Middel luft-, max og min
temperatuer samthgjeste og lavestemperatuer, middellufttryk,
soltimer, nedbgrsum, max 24 t nedbgrsum, antal snedeekkedage
middelskydaekke5 datasaet6051 Vestervig (1872013, 6088
Nordby (18722013, 6132 Tranebjerg (1873013, 6186 Kgbenhavn

(17682013, 6193 Hamnmer Odde~yr (18732013

27-30

Denmark

6051

A
A
6132 A
6186
A A
6088 6193

Stations used in this section

Data sets referredo in the monthly section

Latest earlier reporf21] Cappelen, J. (ed2013 Denmark-DMI Historical Climate Data Colle-
tion 18732012- with DanishAbstracts DMI Technical Report No.302.
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6.1. Introduction

The purpose of thishapteiis to publsh available longnonthlyDMI data series 468-2013for
Denmark.The data parameters include mean temperature, minimum temperature, maximum te
perature, atmospheric pressuaegcumulategbrecipitation highest 24hour precipitationhours of
bright sinshire, number of days with snow and cloud cover. Onlydata sehas data before the
1870si Copenlagen.

According to the intensions to update regularly, preferably every year, this particular report contains
an updatg¢2013data)of theAiDMI Monthly Climate DataC o | | e publishedfoiothe first timein

that form inDMI Technical Report 826: DMI Monthly Climate DataCollection1860-2002,

Denmark, The Faroe Island and Greenland. An update of: NACD, REWARD, NORDKLIM and
NARP datasets, Version Copenhage 2003[30]. A similar collection of long DMl daily and
annualDanishclimate data series can be founatiapters and7 in this report.

Someof the monthly data have over the years been published in connection with different Nordic
climate projects likedNACD (North Atlantic Climatological Datas¢28]), REWARD (Reldéing

Extreme Weather to Atmospheric circulation using a Regionalised DE2apetNORDKLIM

(Nordic Cceoperation within Climate activities, see NORDKLIM project homepage:
http://www.smhi.se/hfa_coord/nordkliliand NARP (Nordic Arctic Researchdgramme).

The original DMI Monthly Climate Data Collectigrublished in DMI Technical Report &35 [30]
was for that reason, besides a pubiaraof a collection of recommended DMI long midgtdata
series 1862002, also an revision/update of the NACIEVRARD, NORDKLIM and NARP
datasets with a clarification on what has been done with the dataysikgv The method used in
this clarificationwas based on 3 different datasets:

1) Recommended acollection of DMI recommended wellocumented data series.

2) Observed- based strictly on raw observations, which have to fulfil certain criteria in terms
of frequency etc., in order for arithmetic meamsximums, minimums etc. to be calculated
depending on the parameter. These dataset acts as a baseline, since many e$é¢hesime
previously published represent adjusted data, which are not very well documented

3) Previous- represents the timgeriesgenerated earlier primarily in connection with NACD
and REWARD. These timseries are quite complete for the period 189@95 and many
holes have been filled compared to the observed dataset.

The revision/update of those datasets is considered daméhwiDMI Technical Report 636 [30].
Therefore only already published recommended DMI monthly data series with relevant
updates/correctionshave been included since andill be included in this and the coming

reports comprising DMI Monthly Data Collections.

During some of the former data projects (i.e. NACD) the data have been homogenised based on
tests against neighbouring stations.

The updated series presented in this report have been tested and corrected carefully, mainly based

on visual tests. O#rwise it isclearlyindicatedin Appendix 4.2jf care should be taken when using
the series.
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Special care should be taken concerning the series with mean cloud cover. There arblatiilspro
to be solved in the data sets mainly due to the difficultachiar of the observatidnvisual back in
time and the shift to aotatic detection with a ceilometer starting approximately in the beginning
of the new millenniumAnother visual parameter is observasah snow- the number of days with
snow coverlt is howeverstill observed manuallin the same maneras all waysFinally please
notice that the recently introduction of automatic ganiges can have caussdallinhomogeni-

ties, not to be discovered in the visual check

Themonthlydata setcan bedownloaded from the publication part@M| web pagesDetails
about the data sets and file formats can be seen in Appendix 4.

I
Formalet med denne sektion er at publicere tilgeengelige laregeedlige DMI dataséer 1768

2013fra Danmark Det omfatter middeltemperatur, minimumtemperatur, maksimumtataper
atmosfeerisk tryksolskinstimernedbgrsum, maksimal daglig nedbgr, antallet af dage med sne og
skydeekke. | afsni2 kan ses hvilke stationer og paramettet drejer sig Statonshisbrien kan ses

i Appendix 12. 1 Appendixd.1 erfilformatetaf de medfglgende filéreskrevebg de enkelte seriers
sanmensaetninggan ses Appendixd.2
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6.2. Data sets, station series and parameters

6.2.1. Accumulated precipitation

Table 6.2.1Data sets and station seriesionhly accumulated precipitatiarSeeadetails in Appe-
dix 4. This couns for all the following tables.

Dataset* Station serieg* Dataset id Period Parameter
Vestervig Vestervig vest_6051601 18742013 |Accumulated pecigtation
18742013
Nordby/Fang NordbyFang nord 6088 601 |1872-2013 |Accumulatedpreciptation
1872-2013
Tranebjerg Tranebjerg tran_6132_601 |1873-2001 |Accumulatedoprecigtation
1873-2013 Tranebjergdst 20012013
Kgbenhavn Gl. Botanisk Have koeb 6186 601 |18211859 |Accumulatedpreciptation
18212013 Landbohgjskolen 18601995

Botanisk Have 19962013
Hammer Oddéyr | Sandvig hamm_6193_601|1873-1971 |Accumulatedoreciptation
1873-2013 Hammer Odde Fyr 1971-2013

*Blendedmonthlydatasetspart of the monthly sectiorCount also for the following tables.

** Not a part of tle monthlysection Count also for the following tables.

6.2.2. Highest 24-hour precipitation

Table 6.22. Data sets and station serieBighestmonthly24-hour precipitation.

Datasd* Station serieg* Dataset id Period Parameter
Vestervig Vestervig vest 6051 602 |18742013 |Highest 24hourprecigtation
18742013
Nordby/Fang NordbyFang nord_6088 602 |1872-2013 |Highest 24hourprecpitation
18722013
Tranebjerg Tranebjerg tran_6132 602 |1873-2001 |Highest 24hourprecpitation
1873-2013 Tranebjergdst 2001:2013
Kgbenhavn Gl. Botanisk Have koeb_6186_602 |18431859 |Highest 24hourprecpitation
18432013 Landbohgjskolen 18601995

Botanisk Have 19962013
Hammer Oddéyr | Sandvig hamm_6193 602|1873-1971 | Highest 24hourprecpitation
18732013 Hammer Odde Fyr 1971-2013

6.2.3. Mean temperature

Table 6.23. Data sets and station seriegonthlymean temperature

Dataset* Station serieg* Dataset id Period Parameter
Vestervi Vestervig vest 6051101 18742013 | Meantemperature
18742013
Nordby/Fang NordbyFang nord_6088101 1872-2013 | Meantemperature
18722013
Tranebjerg Tranebjerg tran_6132101 18732008 | Meantemperature
18732013 Tranebjergdst 2003-2013
Kgbenhavn Rundetarn koeb_6186101 17681819 |Meantemperature
1768-2013 Gl. Botanisk Have 18201859

Landbohgjskolen 18602013
Hammer Oddé&yr | Sandvig hamm_6193101 |1873-1953 | Meantemperature
18732013 Sandvig/Hammer Odd 19531960

Hammer Odde Fyr 1961-2013
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6.2.4. Mean daily maximum temperature

Table 6.24. Data sets and station seriesmonthlymean daily maximum temperature

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest 6051 111 |187-2013 |Meandaily max temprature
1875-2013
Nordby/Fang NordbyFang nord 6088 111 |1875-2013 |Meandaily max temperature
1875-2013
Tranebjerg Tranebjerg tran_6132_111 |18732003 |Meandaily max temperature
18732013 Tranebjerg @st 20032013
Kgbenhavn Landbohgijskolen Koeb 6186 111 |18612013 |Meandaily max temperature
18612013
Hammer Oddé&yr | Sandvig hamm_6193 111|1875-1953 | Meandaily max temperature
187-2013 Sandvig/Hammer Odd| 19531960

Hammer Odde Fyr 19612013

6.2.5. Highest temperature

Table 6.25. Data sets and station s&§ monthlyhighest temperature

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest_6051_112 |18752013 |Highesttempeiture
18752013
Nordby/Fang NordbyFang nord_6088 112 |[1874-2013 |Highest tempeture
18742013
Tranebjerg Tranebjerg tran_6132_112 |1874-2003 |Highest tempeiture
1874-2013 Tranebjerg @st 20032013
Kgbenhavn Landbohgjskolen Koeb_6186_ 112 (18612013 |Highest tempeature
18612013
Hammer Oddéyr | Sandvig hamm_6193_112|1874-1953 | Highest tempeature
18742013 Sardvig/Hammer Odde 19531960

Hammer Odde Fyr 19612013

6.2.6. Mean daily minimum temperature

Table 6.26. Data sets and station seriegonthlymeandaily minimuntemperature

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest 6051 112 |18752013 |Meandaily min tempegture
18752013
Nordby/Fang NordbyFang nord 6088 112 |1875-2013 |Meandaily min tempeature
1875-2013
Tranebjerg Tranebjerg tran_6132_112 |18732003 |Meandaily min tempeature
18732013 Tranebjerg @st 20032013
Kgbenhavn Landbohgjskolen Koeb 6186 112 |18612013 |Meandaily min tempeature
18612013
Hammer Oddé&yr | Sandvig hamm_6193_112|1873-1953 | Meandaily min tempeature
1873-2013 Sandvig/Hammer Odd| 19531960

Hammer Odde Fyr 19612013
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6.2.7. Lowest temperature

Table 6.27. Datasets and station seriegonthly lowest temperature

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest_6051 112 |18752013 |Lowesttempeature
18752013
Nordby/Fang NordbyFang nord @88 112 |1875-2013 |Lowesttempeature
1875-2013
Tranebjerg Tranebjerg tran_6132_112 |18732003 |Lowesttempeture
18732013 Tranebjerg @st 20032013
Kgbenhavn Landbohgijskolen Koeb 6186 112 |18612013 |Lowesttempeature
18612013
Hammer Oddéyr | Sandvig hamm_6193_112|1873-1953 |Lowest tempeature
1873-2013 Sandvig/Hammer Odd 19531960

Hammer Odde Fyr 19612013

6.2.8. Mean atmospheric pressure

Table 6.28 Data sets and station seriegionthlymean atmospheric pressure

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest_6051_401 |18741987 |Mean atmospheric pressure
18742013 Thyborgn 19872013
Nordby/Fang NordbyFang nord_6088 401 |1874-1987 |Mean atmospheric pressure
18742013 Esbjerg/Blavand/Ramj 19872013
Tranebjerg Tranebjerg tran_6132 401 |18721987 |Mean atmospheric pressure
1872-2013 Rgsnees Fyr 19872013
Kgbenhavn Landbohgjskolen Koeb 6186 401 |19231987 |Mean atmospheric pressure
19232013 Kgbenhavns Lufthavn 19872013
Hammer Odde Fy| Sandvig hamm_@93 401 [1873-1970 |Mean atmospheric pressure
18732013 Hammer Odde Fyr 19711987

Hammer Odde Fyr 19872013

6.2.9. Hours of bright sunshine (Star level)

Table 6.20 Data sets and station serigBlours of bright sunshine (Star level)

(Star pyranometer)

Dataset* Station series* Dataset id Period Parameter
Kgbenhavn Landbohgjskolen Koeb 6186 504 |18761837 |Hours of bright sunshine
18762013 (visual obs)

Kgbenhavns Toldtu 1887-2004

(CampbellStokes

sunrecorder)

Kgbenhavns Toldtd 2006-2013
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6.2.10. Number of days with snow cover

Table 6.210. Data sets and station seriesonthlynumber of days with snow cover

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest_6051_701 |19392013 |No. of days with snow cover
19392013
Nordby/Fang Nordby/Fang nord 6088701 1857-2001 | No. of days with snow cover
19572013 Esbjerg Lufthavn 2001-2006

Qutrup 20072013
Tranebjerg Tranebjerg tran_6B2_ 701 19492000 | No. of days with snow cover
19492013 Tranebjerg @st 2004-2013
Kgbenlavn Landbohgjskolen koeb_6186_701 |19381996 |No. of days with snow cover
19382013 Kgbenhavns Lufthavn 1997-2009

Botanisk Have 201062013
Hammer Odde Fy| SandvigHammer Oddg hamm_6193 701|193920® | No. of days with snow cover
19392013 Klemenske 20022010

@sterlars 20102013

6.2.11. Cloud cover
Table 6.2.1. Datasets and station seriegionthlymean cloud cover

Dataset* Station series** Dataset id Period Parameter
Vestervig Vestervig vest_6051801 1874195 | Meancloud cover
18742013 Thyborgn 1996-2013

Nordby/Fang NordbyFang nord_6088 801 |1872-1999 |Mean cloud cover
18722013 Esbjerg Lufthavn 2000

Remg 20002013

Tranebjerg Tranebjerg tran_6132801 18722000 |Mean cloud cover
1874-2001 Rgsnaes Fyr 20002001

Kgbenhavn Landbohgjskolen Koeb_6186801 (19231995 |Mean cloud cover
1876-2013 Kgbenhavns Lufthavn 1996-2013

Hammer Odde Fy| Sandvig hamm_6193801 |1873-1889 |Mean cloud cover
18732013 SandvigHammer Odde 1890-1995

Hammer Odde Fyr 1996-2013

6.2.12. Data Dictionary
Table6.2.12. Parameterai s ed i n this report. OMethodd speci
mean or an extreme. The units of the monthly
DMI system of element mbers containgnuchmore tharthe shown elements.

Number | Abbr. | Parameter Method | Unit

101 T Mean temperature mean 0,1°C
111 TX Mean of daily maximum temperature mean 0,1°C
112 Th Highest temperature Max 0,1°C
121 Tn Mean of daily minimum temperature mean 0,1°C
122 Tl Lowest tempeature Min 0,1°C
401 P Mean atmospheric pressure mean 0,1 hPa
504 S Hours of bright sunshine (Star level) Sum 0,1 hours
601 R Accumulated precipitation sum 0,1 mm
602 Rx Highest 24hour precipitation max 0,1 mm
701 DSC | No. of days with snowaver (> 50 % cweered) sum days
801 N Mean cloud cover mean %
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7. Annual Section: Historical DMI Data Collection

Data collection

Products in the report

Page

Annual

Section7.21. and Appendix 5 Meanair temperature, mean of
daily minimum and maximum temperatures and highest/lowest
temperature, meanatmosphericpressure,hours of bright sun-
shine accumulated precipitation, highest24-hour precipitation,
no. of days with snow cover and mean cloud coves data sets
6051 Vestervig (1872013), 6088 Nordly (18722013), 6132 Trae-
bjerg (18732013, 6186 Kgbenhavn (1763013), 6193 Hanmer
OddeFyr (18732013)

Section7.22 and 7.2.3and Appendix 5 Meanair temperature;
graph and valueswith gausdilt eredvalues,1 data set6186 Kgbae-
havn (18732013)

33

Datasamling

Produkter i rapporten

Sidetal

Ar

Sektion7.21. og Appendix5: Middel luft-, max og min temperati-
rer samthgjeste og lavestemperatuer, middellufttryk, soltimer,
nedbgrsum, max 24 t nedbgrsum, antal snet#ezlage og midde
skydaekke5 datasaet6051 Vestervig (1872013), 6088 Nordby
(18722013), 6132 Tranebjerg18732013) 6186 Kgbenhavn (1768
2013), 6193 Hanmer Odderyr (18732013)

Sektion7.22 og 7.2.30g Appendix5: Middeltemperatursom data
og grafik med gausdiltrerede veerdier: Idatasaet6186 Kgbahavn
(18732013)

33

Denmark

A
6051
A
6132 A
6186
A A
6088 6193

Stations used in this section

Datasets gferred to in the yearly stion.

Latest earlier report:
[21] Cappelen, J(ed), 2013: Denmark-DMI Historical Climate Data Ciéection 18732012- with
DanishAbstrads. DMI Technical Report No.302.
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b==d Technical Report 14-02
7.1. Introduction

The purpose of thisectionis to publish differenannualdataseriestogether with relevargraphics.
That is:

¢ Annualdata setsvithin the periodl7682013 for Denmark.The data parameters include
mean temperature, minimum temperature, maximum temperature, atmospheric paessure,
cumulatedprecipitation highest 24hour precipitationhours of bright sunshine, number of
days with snow antheancloud cover. Only ondata sehas data before the 1870& a-
benhavn

e Annualmean temperaturesd filtered valuefor onedata se{Kgbenhavhin Denmark
18732013, both as data and graphics

According to the intensions to update regularly, preferably every year, this particular report contains
an updatg2013 data)pf theAiDMI Monthly ClimateDataC o | | e publishedfoithe first timein

that form inDMI Technical Repor05-06: DMI AnnualClimate DataCollection 18732004,

Denmark, The Faroe Islands and Greenlamgth Graphics and Danish Abstrac®openhagen

2005 [L2]. A similar collection of long DMIdaily andmonthlyDanishclimate data series can be

found insection 5 and 6 in this repoAnnualvalues ofDanishmean temperaturedsoregularly

forms partof othersimilar publicationg23,24].

Five meteorological stationsith a long recordvave been operated enmark, four of themsince
the 19th centuryone of thensince the &th century.Theylongest seriebave digitised records
back t01768(the Danish Meteorological Institu(®MI) was estalished 1872.

It is obvious that the quality and homogeneity of the series have been affected in various degrees.
The series have been corrected in the best possible way i.e. in connection with

e The devbopment of the North Atlantic Climatological DagasDMI Scientific Report 94.:
North Atlantic Climatological Dataset (NACD Version-1final report. Copenhagen 1998,
¢ and the regularly publication of the DMI historical magtdata collection in section 6.

The annuatlata setcan be downloadeflom the publietion part of DMI web page®etails about
the data sets and file formats can be seen in Appendix 5.

I
Formalet med denngektioner at publicere forskellige arligdataserierindenforperioden 768

2013 samt tilhgrede grafik.Det drejer sig om henholdsvis

e Arsmiddeltemperaturer for walgte meteorologiskaatasset Danmark Det omfattermid-
deltemperatur, minimumtemperatur, maksimumtemperatur, atmostegkissoltimer,ned-
barsum maksimal4tnedbgsum antalleé af dage med sne og skydaekke.

e Arsmiddelemperaturer ogjaussfiltrerede veerdier fokt datasaet Danmark (Kebsehavn)
18732013, bade som data og grafik.

| afsnit7.2 kan ses hvilkdatassebg parametre, det drejer sig om. Arsmiddelveerdierne af de
forskdlige parametre kan findes sammen med de manedlige data, se $cktidsnit7.2.2er
KBbenhavndés -rsmiddeltemperatur grafisk vist
stationer i Vestog @stgrgnland.Stationshigtrien kan ses i Appendix2L Endelig er filformatet af

de medfelgende filer og grafileskrevet iAppendixs.

http://www.dmi.dk/fileadmin/Rapporter/TR/tr14-02 page 32 of 104


http://www.google.dk/imgres?imgurl=http://www.prank.dk/images/detailed/1/flagdansk.jpg&imgrefurl=http://www.prank.dk/dansk-flag-hjglans.html&usg=__02LOWHxFjSMjbfIM8S3Jgwzep-I=&h=200&w=333&sz=15&hl=da&start=9&zoom=1&tbnid=p6Ge8M4eQke0CM:&tbnh=71&tbnw=119&ei=AethT-bsMY_a4QSsqsXoBw&prev=/images%3Fq%3Ddansk%2Bflag%26hl%3Dda%26sa%3DX%26rlz%3D1T4SUNC_daDK363DK363%26tbm%3Disch&itbs=1

b==d Technical Report 14-02

7.2. Data sets, station series, parameters and graphics

7.2.1. Annual values 1768-2013; Denmark

Thecalculated annual valués stationsjre a part of thenonthly datssets(see sectio®; file
formats in Appendix 4)1

7.2.2. Annual mean temperatures and filtered values, Kgbenhavn; 1873-2013

Annualmean temperatures 182813 and filtered valuefor 6186KgbenhavnDenmark are
available as a datatdegether withselected rateorologicaldata setérom the Faroe Islands and
Greenland

Table7.2.2. Dataset and station serieannualmean temperatuseSee details in Appendix 5.

Dataset* Station series Dataset id Period Parameter
Kgbenhavn Landbohgjskolen dk_annualtemper| 18732013 MeantemperaturéC
18732013 ature_dkifrgr

* The annual mean temperature data are the same astbglatedannual values for paraeter
101 Mean Temperature mentioned in sec@dh3

7.2.3. Graphics; annual mean temperatures and filtered values, Kgbenhavn; 1873-
2013

The annual mean temperatures 1203 3for 6186Kgbenhavn are also available as a graph.
Table7.2.3.Graphical producs; annualmean temperatus2See details in Appendix 5.

Product* Station series Graph id Period Parameter
Graph;Kgbenhavr Landbohgjskolen dk_annual_tempe| 18732013 Mean temperatureC
18732013 ature_page

*Graph (Danish and English versipn

The graphs are shown on the next pagasy showannualmean temperatures f&mbenhavn
together with selectediata setérom the Faroe Islands and WAsAastGreenlandSee [2] for
details concerninthe annual temperature series from The Faroe Islands dhid{2he Greenlad-
iCc series.

A Gauss filter with filter width (standard deviation) 9 yearstheen used to createh e fib ol d o
smooth curves. A Gauss filter with standard deviation 9 yeammparable to a 3@ears running

mean. However, the filter gig@ smootlker curve than a running mean, as temperatures from central
years are given larger weight than temperatfroen periferal years. Filter values are also calcula

ed for the years at either end of the series. It should be noted that these values are computed from
onesided Gauss filters, and that values from later years will change, when the seytzdes .u

I mportant rote concerning the graphs2010 in West Greenland was extremely record breaking
warm many places and the gnagal presentation are not ideal to deal with such extreme values (see
figure7.2.3.1).

A better graphic presentation canbe seenioafg er i ncl uded i n aAnet her
nual mean temperatures 182313 Greenland (Tr14-04_gr_temperatur_1872013 plakat.pdf.
Thefollowing recordbreaking annual 2010 averagenperaturesan also help in the interpasibn:
Pituffik -7.9°C, Uperravik -3.1°C, llulissat-0.1°C, Nuuk 2.6C, Narsarsuaq 5°€. Tasiilaq 1.1C
wassecond warmegR003 warmest].2°C). Danmarkshavn with11.3C in northeast Greenland

wasin the warm end of the scale, but not near the rec8r8°C in 2005)
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Figure 7.2.3.1. Annual mean temperatures 182313, Denmark, The Faroes and West Gieead.
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Figure 7.2.3.2. Annual mean temperatures 182313, Denmark, The Faroes and East Greenland.
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8. Country-wise Section: Historical DMI Data Collection

Data collection

Productsin the report

Page

Country -wise

Section8.2.1. and Appendix 6. Country-wise monthly and annual
climate data 18742013; mean temperature, mean ofminimum

and maximum temperatures highest/lowest temperature, acau-
mulated precipitation, highest24-hour precipitation and hours of
bright sunshine data set

Every month and year in the period 188113 are characterised by g
short text as well as the weather during Eastern, Christmas ahd N
summer Day. The different record breaking months and yeauass0
markedand normals 19690 and average 2002010are included
The extremesare also i®lated separately in a product

Section8.2.2 and 8.2.3and Appendix 6: Country -wise annual
mean temperature,accumulatedprecipitation, hours of bright
sunshine andmeancloud cover 18732013; graphs and data set

with gausdiltered values

3843

I N
I N
Datasamling Produkter i rapporten Sidetal
Landstal Sektion8.2.1 og Appendix6: Manedlige og arlige veerdier af larsd 3843

tal af middelluft-, max og min- temperatur samhgjeste og laveste
temperatur, nedbgrsum, max 24 t nedsam og solskinstimer 1874
2013som dataszetAlle maneder og ar samt Paske, Jul og Sankt H
Aften 18912013 er desudendakteriseret af en kort vejrbeskrivend
tekst. Endelig er alle manedg arsrekorder markeretg normaler
196190 0g gennemsnit 2062010er inkluderet Ekstremer fra
materialet foreligger saerskilt et produkt

Section8.2.2. og 8.2.3 0og Appendix6: Arlige landstal formidde-
temperatur, nedbisum, sdskinstimer ogmiddelskydsekke som
dataseetog grafik 18732013 med gausdiltrerede veerder

Latest earlier report:
[21] Cappelen, J. (ed), 281Denmark- DMI Historical Climate Data Collection 1872012 with
Danish Abstracts DMI Technical Report No.302.
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8.1. Introduction

The purpose of thisectionis to publish differentountrywise monthly and annualimate data
together with revantgraphics.That is:

e Monthly and annual countiyise values ofmean temperature, e of minimum and ma
imum temperatures, highest/lowest temperatures, accumulated precipitation, highast 24
precipitation and hours of bright sunshinem Denmark since 1874n addition every
month and year in the period 182013 are characterisedyta short text as well as the
weather during Eastern, Christmas and Midsummer Day. The different record breaking
months and years are also marKédally the figures can be compared with the Standard
Normal values from the period 198D (latest WMO recomended)and the agrage 2001
2010

¢ Climate extremes from the above mates@parately
Annual meartemperatureaccumulategbrecipitation, hours of bright sunshine andan
cloud coverand gaustiltered valuedor Denmark as a whole; 182913, both as dta and

graphics.

These countrywisevaluesalsor e gul arl'y forms part (gramphical)
mar ks .Rhenemestoone published in 20 DMI Teknisk Rapport14-01: Danmarks klima
20131 with EnglishSummary Kgbenhavn 204[22].

According to the intensions to update regularly, preferably every year, this paecti@ncon-
tains amnnualupdate (202 data)of themonthly and annual selected countvise valuegub-
lishedfor the first timein that form inDMI Teknisk Rapport06-02: Dansk vejr siden 1874 maned
for maned med temperatur, nedbgar og soltimer samt beskrivelser af véjteEnglish trans-
tions.Kgbenhavn2006 [13].

The annuatountrywise databoth as data and graphitem Denmark are partly an annual update
(with2013d at a) DMIfAnnud@imateDataC o | | e publishedfordthe first timein that
form in DMI Technical Repor05-06: DMI AnnualClimate DataCollection 18732004, Denmark,
The Faroe Islands and Greenlamwith Graphics and Danish Abstrac@opentagen 2005 [2].

The countrywisedata setand graphicgan be downloaded from the pulation part of DMI web
pagesDetails about the data sets, file formats and graphics can be seen in Appendix 6.

I
iy . . . . .
Formalet med dennsektioner at publicere forskelligdanske landstahdenforperioden B73

2013 samt tilhgrende grafikDet drejer sig om henholdsvis
e Manedlige og arlige veerdier af landstalmfddel luft, max og min temperatur samt hej
ste og laveste temperatur, nedbum, max 24 t nedbgrsum og solskinstisicen 1874. A
le maneder og ar samt Paske, Jul og Sankt Hans Aften2@3er desuden karaktegset
af en kort vejrbeskrivende tekst. Endelig er alle mangdarsrekorder masret og normal
196190 samt gennesnit 20022010er inkluderet
e En samling af ekstremer fra ovenstaende materiale.
e Arlige landstal formiddetemperatur, nedbsum solskinstimer ogniddekkydaekke for
Danmarksom helhedom data og g@fik.
| afsnit8.2 kan ses hvilkdataseet, grafik ogarametre det drejer sig om. Endelig er filfoatet af
de medfelgende filexg grafikbeskrevet iAppendix 6
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8.2. Data sets, parameters and graphics

8.2.1. Country-wise monthly and annual climate data 1874-2013

Meteorological parameters for Denmark ashele have been published on a montatg annual

basis since the start of the Danish Meteorological Institute in 1872. Every year sidcret8@o-
logical countrywise valuesrfiean$ for Denmark as a whole have been calculated using a selection
of sttions. In thischaptercountrywise monthly and annusghlues for Denmarkor the period

18741 2013 and for the prameters mentioned in tatBe21.2 and 8.2.1.4redescribed.

Table8.2.1.1. Data set countrywise monthly and annualimate dataSee detailén Appendix 6.

Dataset* Dataset id | Period Parameters
Countrywise climate data dk_country | 18742013 | See table 8.22
1874-2013

Table8.2.1.2. Parameter@and unitsused in this section in connection with mdyfmnual country
wise climate data and yeaf first appearance.

Parameter Unit First year
Daily mean temperature °C 1874
Daily mean maximum temperature °C 1953
Daily mean minimum temperature °C 1973
Highest temperature °C 1874
Lowest temperature °C 1874
Accumulated pecipitation mm 1874
Highest 24hour precipitation at a single station | mm 1874
Accumulated hours of bright sunshine hours 1920

Figure 8.2.1.1Example(2011 data)of the countrywisemonthly and annuatlimate datal874

2013 whichcontain values of temperature, precipitatiand hours of bright sunshine, whet
describing text, weather records astndardnormal values1961-90 from Denmark as a whole.
The figures can be compared with the Standard Normal values from the peric8Q @éfest

WMO recanmendedpand the averag2001-10 by moving the cursor to the figure. Every month and
year in the period 1892013 are characterised by a short text as well as the weather during Eas
ern, Christmas and Midsummer Day. The different recorddimganonths and years are also
marked.(only Danish)

Varmt og solrigt med overskud af nedber. Rekordvarm
2011 Aret april og rekordhgj maksimum temperatur i oktober. Tar 90 28,2 -16,5 121 58 779 1354 1683
april og november og andenvadeste sommer

~ ~ ~ ~

2011 Januar Solrig med underskud af nedber og lidt over normal temperatur. 03 98 124 24 21 46 16,8 72
N

2011 Februar Solunderskud, ellers normal. -0,1 9,6 16,5 16 2,2 40 20,2 52

“ ~ ~ “ ~
2011  Marts Varm, ter og solrig. 31 153 <76 6,1 02 31 16,4 143

Solrig, varm og ter

) ) ~ ) ~
e s & B
Rekordvarm, meget solrig og tar. 29,9 225 1,6 145 55 16 258 253  Pasken 21.-25. Middeltemp.: 13,6 °C. Solimer: 63.

2011 April

o

~
2011 Maj Frost, sommer og sol. 114 26,2 -32 156 73 54 26,9 239

Svag til let vind, for det meste tert, fa spredte

~ ~ ~ ‘ ~
2011 Juni Varmmed overskud af nedber og sol. 15,1 282 26 19,2 111 76 89,6 252 Sct. Hans S
smébyger, 10-15°C

~
2011 Juli Syvende védeste med overskud af varme og underskud af sol. 16,4 27,1 6,2 20,1 13,0 113 1354 171

) ) ~ ) ~
2011  August Meget véd og solfattig med overskud af varme. 16,1 27,6 4,9 19,8 12,9 132 748 150

~ ~ ~ ~ ~
2011  September Lun og v&d. 141 259 38 175 108 92 54,2 135

~ ~ ~ ) ~
2011  Oktober Varm og meget solrig med underskud af nedber. 98 226, 9 -2,6 130 6,2 61 294 130 Rekord den 1. i St. Jyndevad

o

“ “ “ ~ ~
2011 November Meget tor, mild og gré. 6,7 14,6 -39 85 4,6 18 13,8 37

Meget lunt ca. 5-10°C, bleesende fra sydvest

~ ~
2011  December Varmog vad. 42 13 5.1 6.1 19 99 324 50 Julen
med lidt sol og nedber
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The countrywise climate extremes from the above materiapatdished separatel$ee table
8.2.1.3 for the data set and table 8.2ftir4he parameters

Table8.2.1.3. Dataset countrywise monthlfannualclimate extremesSee detds in Appadix 6.

Dataset* Dataset id | Period Parameters
Countrywiseclimate extremes dk_country | 18742013 | See table 8.24
1874-2013

Table8.2.1.4. Parameter@and unitsused in this section in connection with couninge climate
extremes and year dirst appearance.

Parameter Unit First year
Highesttemperature °C 1874
Lowesttemperature °C 1874
Highest mean temperature °C 1874
Lowest mean temperature °C 1874
Highest @cumulated hours of bright sunshine |Hours 1920
Lowest @cumulated hours ofrlght sunshine Hours 1920
Highest @cumulated precipitation Mm 1874
Lowest @cumulated precipitation Mm 1874
Highest 24hour precipitation at a single station | Mm 1874

The Danish Meteorological Institute (DMI) has since the beginning in 1872 obseamedss

weather elements at different observation sites in Denmark. These observations have over the years
been the basis for the calculation of different coumtise values as i.e. temperature, precipitation

and hours of bright sunshine.

DMI has continuasly published countryise values. In 1991 monthly and annual coumiise

values of temperature, precipitation and hours of bright sunshine supplemented by a shprt descri
tion of the weather wer e publ4d].3Heealdddovered wae b o o
1891-1990. The latest"8edition of the book was published in 2000, covering the period-1891

August 2000.

This climate information from this latest @dition has been the data source for this report suppl
mented with information coverg the period 18741890 and September 200@ecember 203.
Those the whole period from 18742013 are covered.

A new version of t he[43) was leceritppublishéd, covering theiperidd0 0 -
1907 2007. Minor insignificant differensg compared to the information in this DMI publication,
can be found in this new version of the book.

Looking back in history the calculations of the different parameters always have been based upon
the existing stationand data availability at that spic time. Furthermore different methods of

data weighting have been used. The selection of stations back in time and the different methods of
the calculations have never been published and for that reason the exact details concerning the
meteorological prameters for the country as a whole partly are unknown. Since 1950s and up till
2006 (inclusive) it is however known, that methods and data more or less look like today what
concerns the area weihg i data from Jutland are weighted with 7/10 and datan fthe islands

with 3/10(seesection8.2.2for more information)
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Figure 8.2.1.2. Countrwise climate extremes 1824013. (only Danish)

Rekorder siden 1874 (solskinstimer siden 1920).

Jan Feb Mar Apr
Absolut hgjeste temperatur
°C 12,4 15,8 22,2 28,6
ar 2005 1990 1990 1993
sted Sgnderborg Kebenhavn Karup Holbaek
Absolut laveste temperatur
°C -31,2 -29,0 -27,0 -19,0
ar 1982 1942 1888 1922
sted Harsted Brande Sgndersted = St. Vildmose

i Thy v/Holbaek
Hgjeste middeltemperatur maned/ar
°C 5,0 55 6,1 9,9
ar 2007 1990 1990/2007 2011
Laveste middeltemperatur méaned/ar
°C -6,6 -7,1 -3,5 2,5
ar 1942 1947 1942 1888
Flest solskinstimer méaned/ar
timer 100 140 200 272
ar 1963 1932 1943 2009
Feerrest solskinstimer maned/ar
timer 14 12 50 84
ar 1969 1926 1963 1937
Starste nedbgrmaengde maned/ar
mm 123 109 100 98
ar 2007 2002 1978 1936
Mindste nedbgrmeengde maned/ar
mm 6 2 7 3
ar 1996/1997 1932 1918/1969  1893/1974
Starste 24 timers nedbgr pa én lokalitet
mm 50,0 61,8 54,8 66,5
ar 1886 1881 1970 1969

Maj

32,8
1892
Herning

-8,0
1900

Gludsted
Plantage

13,8
1889

8,1
1902

347
2008

103
1983

138
1983

1959

94,0
2007

Jun Jul Aug Sep
35,5 35,3 36,4 32,3
1947 1941 1975 1906
Hillered  Erslev (Mors) Holstebro Randers
Studsgéard
v/Herning
-3,5 -0,9 -2,0 -5,6
1936 1903 1885 1886
Klosterhede  Gludsted Varde Aalborg
Plantage Plantage

18,2 19,8 20,4 16,2
1889 2006 1997 1999/2006
10,7 13,6 12,8 10,0
1923 1979 1902 1877

303 321 291 201
1940 2006 1947 2002

107 137 113 74
1987 1922 1980 1998

124 140 167 162
2007 1931 1891 1994

1 15 10 18
1992 1904/1983 1947 1933
1994

153,1 151,2 132,7
1880 1959 1968

Okt

26,9
2011
St. Jyndevad

-11,9
1880

Torstedlund
v/Rold Skov

12,2
2006

5,2
1905

162
2005

26
1976

12
1922

100,8
1982

Nov

18,5
1968
Faksinge
v/Preeste

-21,3
1973

Egvad
v/Tarm

8,1
2006

0,7
1919

88
1989

19
1993

155
1969

13
1902

62,3
1981

Dec

14,5
1953

Nordby

-25,6
1981

Davling

7,0
2006

-4,0
1981

81
2010

1959

140
1985

1890

74,6
2010

Ar

9,5
2007

5,9
1879

1878
1947

1287
1987

905
1999

466
1947

Samtlige rekorder er relateret til DM | mlestationer.
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From 2007 the countrwise mean values of temperature, precipitation and hours of briggttisa
are based on iatpolation of station data in a fimeeshed grid covering Denmark. The highest and
lowest temperatures are off course still directly measured values.

Temperature is measured in louvered screens at 2m above ground level. Precipitatisarednata
1.5mabove ground level and hours of bright sunshine in such a way that the horizon is visible 360
degrees. Hours of bright sunshine are only measured, when the Sun are at least 3 degrees above the
horizon.

When compared to earlier published key coumtise \values minor changes can been found. This
can be related to an ongoing quality control of data.

The sunshine countiyise values have been corrected compared to earlier published material. The
instruments for registration of hours of bright sunshine haea lshanged several times since 1920.

In 2002 DMI converted to a new, automatic and more precise measuring method. That introduced a
very large gap between old and new measents. Atthe same time the opportunity to correct all

t he Aol do salsoveahexpiogted v suthuaevay so the time series of hours of bright
sunshine now can bempared from 1920 to now. This report contains this new data set of hours

of bright sunshine. The correction of hours of bright sunshine is also described|midddail

Tedhnical Report 0319[35].

It should also be mentioned that both corrected and uncorrected causgriemperature values

exist as two separate published series. By comparing the figures before and after 1956/1857, corre
tion factors (in degres Celsius) have been found, which can be added to meandiemgsefor

Denmark in the period 1874956, when comparing over time (see the t&8#el .5).

Table8.2.1.5. Correction factors (in degrees Celsius), which can be added to the meanagemper
tures for Denmark in the period 187ID56.

Jan |[Feb |[Mar |[Apr |May |Jun |Jul Aug |Sep |Oct |Nov |[Dec |Year

-0,06 |-0,01 |-0,04 |-0,07 |-0,09 |-0,20 |-0,21 |-0,18 |-0,14 |-0,15 |-0,14 |-0,15 |-0,12

The correction factors have been added to the temperature series in somautases|l. In

general corrected data have been used in all presentations of the temperature series on a time scale,
while the uncorrected data have been used in all the cases, where it was important to compare the
values with already published data eaybooks back in time.

In thissectiononly the published uncorrected countrise temperature values have bemsiuded.

8.2.2. Country-wise annual mean temperature, accumulated precipitation, hours of
bright sunshine and mean cloud cover and filtered values 1873-2013

Meteorological parameters for Denmark as a whole have been published on a monthly basis since
the start of the Danish Meteorological Institute in 1872. Every year since 1873 meteorological
countrywise valuesrfiean3 for Denmark as a whelhave been calculated using a selection of
stations. In thissectioncountrywiseannualvalues for Denmark as a whole for the period 1873

2013 and for the parameters mentioned in ta&b2.2aredescribed.

Table8.2.2.1.Data set countrywise monthlyand annuaklimate dataSee details in Appeix 6.

Dataset* Dataset id Period Parameters
Countrywise climate data dk_country tpsc | 1873-2013 | See table 8.2.2
1873-2013
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Table8.2.2.2 Parametersabbreviationsunitsand year of first appearance.

Parameter Abbr. Units First year
Mean emperaturdUncorrected) T °C 1873
Mean emperatur¢Corrected) TK °C 1873
Accumulated pecipitation P mm 1874
Hours of bright sunshine S hours 1920
Mean doud cover C % 1874

Looking back in history the calculation$the different parameters always have been based upon
the existing stationand data availability at that specific time. Furthermore different methods of
data weighting have been used.

The selection of stations back in time and the different methatie aflculations have never been
published and for that reason the exact details concerning the meteorological parameters for the
country as a whole partly are unknown.

Since 1950s it is however known, that methods and data more or less ldokrékent timeswvhat
concerns the area weightirigdata from Jutland are weighted with 7/10 and data from the islands
with 3/10.

From 2007 the countrwise mean values of temperature, precipitation and hours of briggttisa
among otherare based on intergilon of station data in a fin@eshed grid covering Denmark.

The last 1615 years the methods and data are well known and described in details.

Il n the report § QBRanaxarkiratioKdf teperature f@ BDenmark as a whole
isdescribpedo page 40 in theddehapmeprr@aDammar lper mip e kt

The examination pointed out, that in order to compare values of that parameter on a time scale, it
would be necessary to correct the values in periods where a different aretingdigbbeen used.

In the period 1873956 the mean temperatures for Denmark as a whole have badatedlasing
25 well distributed stations, one half in Jutland and the rest on the Islands.

Thus the area weighting at that time was 5/10 for both Jutlantharslands. In 1957 there was a
change. From that year and until 1975; 20 stations was usetlandland 10 from the Islands.

In the period 1974986 the basis was about 100 stations, where Jutland was weighted with 7/10
and the Islands 3/10. This areveighting reflects that the area of Jutlancbants for about 7/10 of
Denmark.

Since 1987n area weighting using about 20 stations in Jutland and 10 stations on the Islands once
more have been usdetom 2007 a change for some parameters have bgeduned, see above.

Nevertheless the examination described above concluded that only the change in 1957 requires a
correction.

By comparing the figures before and after 1956/1957, correction factors (in degigas)@ere

given, which can be addedrmean temperatures for Denmark in the period 1B¥36 (see the
table8.2.2.3.
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The correction factors have been added to the temperature series in some cases, but natall. Cons
quently the Danish tempetaie series from 1873 since the beginning of @0% have existed in 2
versionsi one with correction and one without.

In general corrected data have been used in all presentations of the temperature series on a time
scale, while the uncorrected data have been used in all the cases, where pav@sirto compare
the values with already published data in yearbooks back in time.

In thissectionboth the corrected and the uncorrected temperature series havedhesded. In the
future it is strongly recommended that it is clearly marked, whith skt has been used.

Besides the temperature series also the sunshine series have been corrected compared to earlier
published material. The instruments for registration of hours of bright sunshine have been changed
several times since 1920. In 2002 Dbdinverted to a new, automatic and more precise measuring
method. That introduced a very large gap between old and new ereasts. Atthe same time the
opportunity to correct all the Aol dd sunshine
series of hours of bright sunshine now can bepared from 1920 to now.

This report contains this new data set of hours of bright sunshine. The correction of hours of bright
sunshinas also described in details in DMI Tladcal Report 0319, 2003 35].

Tale 8.2.2.3.Correction factors (in degrees Celsius), which can be added to the meandgemper
tures for Denmark in the period 1871356.

Jan |[Feb |[Mar |[Apr |May |Jun |Jul Aug |Sep |Oct |Nov |[Dec |Year

-0,06 (-0,01 |-0,04 |-0,07 |-0,09 [-0,20 |-0,21 |-0,18 |-0,14 |-0,15 |-0,14 |-0,15 |-0,12

8.2.3. Graphics; Country-wise annual mean temperature, accumulated precipitation,
hours of bright sunshine and mean cloud cover and filtered values 1873-2013

The countrywise annuaValuesand filtered values are also showed as graghid®enmark as a
whole for the period 1872013 and for the parameters mentioned in t&hi#3.2. The graphs are
shown on the next pages.

Table8.2.31. Graphical productspountry-wise annual mean temperature, accumulated precipit
tion, hours of bright sushine and mean cloud cover and filtered val$se details in Appendbx

Product* Graph id Period Parameter
Graph;countrywise annual climate datg dk_country_<parameter| 18732013 | See table 8.3.2
18732013

*Graph (Danish and English versipn

Table 8.2.3.2 Parametersabbreviations, unitand year of first appearance.

Parameter Abbr. Units First year
Mean emperaturéUncorrected) T °C 1873
Mean emperaturéCorrected) TK °C 1873
Accumulated pecipitation P mm 1874
Hours of bright sunshine S hours 1920
Mean doud cover C % 1874
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Annual Mean Temperature, Denmark 1873-2013
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Figure 8.23.1. Annual mean temperature, Denmark 11033, published values. A Gauss filter

with filter width (standard deviation) 9 year
Gauss filter with standd deviation 9 years is corafable to a 3Gyears running mean. However,

the filter gives a smoother curve than a running mean, as temperature values from central years are
given larger weight than temperature values from periferal years. Filter valuedsarealculated

for the years at either end of the series. It should be noted that these values are computed from one
sided Gauss filters, and that values from later years will change when the series is updated.
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Figure 8.2.32. Annual mean temperatyrBenmark 1872013, corrected values. A Gauss filter

wi t h

Gauss filter with standard deviation 9 years is cample to a 3Gyears running mean. However,

filter width (standard deviation) 9

year

the filter gives a smoother curve than a running mean, mpdeature values from central years are
given larger weight than temperature values from periferal years. Filter values are also calculated
for the years at either end of the series. It should be noteditese values are computed from-one

sided Gauss filters, and that values from later years will change when the series is updated.
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mm Annual Accumulated Precipitation, Denmark 1874-2013
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Figure 8.2.33. Annual accumulated precipitation, Denmark 1&83. A Gauss filter with filter

width (standard deviaton) 9 years has been used to create
with standard deviation 9 years is coangble to a 30years running mean. However, the filter

gives a smoother curve than a running mean, as precipitation values fntral gears are given

larger weight than precipitation values from periferal years. Filter values are also calculated for

the years at either end of the series. It should be noted that these values are computed from one
sided Gauss filters, and that values fromiatears will change when the series is updated.
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Figure 8.2.34. Annual accumulated hours of bright sunshine, Denmark-2828. A Gauss filter

with filter width (standard deviation) 9 year
Gauss filer with standard deviation 9 years is caamgble to a 3Gyears running mean. However,

the filter gives a smoother curve than a running mean, as sunshine values from central years are
given larger weight than sunshine values from periferal years. Filtelegadre also calculated for

the years at either end of the series. It should be noted that these values are computed from one
sided Gauss filters, and that values from later years will change when the series is updated.
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