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Abstract ID: 7P1

Design and functionality of the new climatological database at DM

DMI has designed and implemented a new climatological database ClimaDB and developed a new
data generation system based on data from the new observational database ObsDB.

New features are data versions and parameter |abelling.

The poster illustrates the database design and the automatic generation of the derived values: daily,

monthly, yearly, countrywide and extremes, including notification of updated observations in
ObsDB.
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Element numbers
are used as a unique way to identify derived values and dealing with
daily, monthly, yearly, country wise, normal reference and extreme

Data tables and view’s in the database ClimaDB (august 2009)

(The tables with data from Denmark are showed. For daily values, monthly values and yearly values there are equivalent tables for the Faroe Islands and for Greenland)

Countrywide values

daily_dk i -, - . - . .
Suintiiid . conditions. Some element numbers with description, attibutes and
Daily values calculated in daily_dk monthly_country version J h b I
ClimaDB i
(as fro:rzn f.1.2008) e monthly_country usage are shown DEIOW.
(main table)
. . . monthly_country _dates_version monthly_country_versions_all
?:tltlr):BSti _?aat:lees) [ ?jx_)dk_smcezooe (view) 101|c Mean temperature c_temp rh degrees C |mean
monthly_country dates monthly_country_all
(attribute table) (view) 101|d Mean temperature degrees C |mean
daily_dk_misc_version
hl trv mi rsion 101]e Mean temperature degrees C |mean
daily_dk_misc monthly_country_misc_versio 101|m Mean temperature degrees C |mean
iibgie ey daily_dk_versions_all monthly_country_misc
(view) (attribute table) 101|nd Mean temperature degrees C |mean
. daily_dk_all .
daily_dk_ing_version (view) \ligrglly_country_Iocatlons_ 101nm Mean temperature degrees C |mean
Historical daily values daily_dk_ing monthly_country_locations 101y Mean temperature degrees C |mean
transferred from Ingres (main table) (attribute table) 201|c Mean relative humidity c_temp_rh % mean
(up to and including ) - - B
1.1.2008 at 06 UTC) 201d Mean relative humidity % mean
LI 6LE I oS POe Normals 201|m Mean relative humidity % mean
daily_dk_ing_dates > daily_dk_before2008 201|nd Mean relative humidity % mean
(attribute table) (view) 201|nm Mean relative humidity % mean
normals_d_descrip 201 M lative humidit % - . -
: sen [SEte ImE _ e Definition tables for the table with element numbers
daily_dk_ing_misc_version 301|c Mean wind speed (10 minutes average) c_wind m/s mean
e = . 301[d Mean wind speed (10 minutes average) m/s mean
daily_dk_ing_misc normals_daily 301|m Mean wind speed (10 minutes average) m/s mean c country countrywide values (climate values covering the country as a whole)
(attribute table) 301|nd Mean wind speed (10 minutes average) m/s mean d daily daily climate values
301|nm Mean wind speed (10 minutes average) m/s mean e extreeme extremes of monthly climate values
normals_m_descrip 301y Mean wind speed (10 minutes average) m/s mean
Ul I ——— 401lc Mean pressure c pp hPa mean m monthly monthly climate values
i (view) 401d Mean pressure hPa mean nd normals _dail normals for daily climate values
monthly_dk_version 401|m Mean pressure hPa mean —caly y _
Monthly values calculated in monthly_dk normatls_monthly B 401ind Mean pressure hPa mean ;m ;Z;r:;; e mently ;g;r:llj Isliﬁggcz/r;tlzlgsc“mate e
ClimaDB (main table) normals_monthly_current (view) 401jnm Mean pressure hPa mean
(as from 1.1.2008) (aktuelle normaler) 401ly Mean pressure hPa mean
. normals_monthly_misc L 550(d Accumulated radiation (spectral range:305-2800 nm) MJ/m**2  |sum
monthly_dk_dates_version B B 550|m Accumulated radiation (spectral range:305-2800 nm) MJ/m**2  |sum o e : SR : o e : v
i i e _ - ndication of whether the element is ndication of whether the element is ndication of whether the element is associate
monthly_dk_dates > monthly_dk_since2008 W ?ﬁgﬂ?::i:gg:ﬂ;ﬁl)s tory (view) 550)y Accumulated rad|e.1t|.on .(spectral range:305-2800 nm) MJim™2 isum associated with a date specifying associated with a location that specifies | with another attribute than date or location. It can,
(attribute table) (view) 601jc Accumulated precipitation Mm sum when a derivative value is measured | where a derivative value is measured for example have a direction associated with wind
speed
Extremes 601|d Accumulated precipitation with accumulation period in hours X Mm sum
monthly_dk_misc_version o
601le Accumulated precipitation Mm sum
monthly_dk_misc
(attribute table) monthly_dk_versions_all 601/m Accumulated precipitation with accumulation period in hours X Mm sum
(view) 601|nm Accumulated precipitation Mm sum
) monthly_dk_all
(view) 601ly Accumulated precipitation with accumulation period in hours X Mm sum
monthly_dk_ing_version
Historical monthly values E’”O”_th!tyBiI”G)l_dk
f df [ main tapble = -
(up to and including dec. 2007) Informations about the stations
R Informations about ClimaDB has its own subset of stations information, mainly to keep it independent in case StatDB is unavail-
. elementnumbers . - .
LT s o Oyl before2008 able. The selected data Is transferred once a day from StatDB to the table stat_cat in ClimaDB.
monthly_dk ing_misc_ & Edit Data - nanog1 (nanoq1:5432) - climadb - statcat.stat_cat E|@|FX|
version File Edit Wew Help
monthly_dk_ing_misc = s | [ 73 | liri
(attribute table) L Rk .ND 'r.“.'E R =
statid start_time end_time counktry name lat long height report_type
[PK] integer [PK]timestamp without time zone | [PK] timestamp without time zone text [PK] text double precision | double precision double precision [PK] character{10)
EISSDD IIQE?-D?-DE 0a:00:00 1996-05-10 00:00:00 Danmark  FLAKKEBIERG II 55.3259628962572  11.3887966129715 |33 clirma_aut
613500 1996-05-10 00:00:00 2001-05-29 00:00:00 Danmark  FLAKKEBIERG II 55.3215728783455 11.3880196008291 |32 clirma_aut
yearly_dk_version i 613500 2001 -06-06 00:00:00 infiniky Danmark  FLAKKEBIJERG  55.3215728783455 11.3880196008291 |32 SYMIop
Informations about
Yearly values calculated in yearly_dk the stations
ClimaDB (as from 2008) (main table)
yearly _dk_dates_version stat cat
yearly_dk_dates q yearly_dk_since2008
(attribute table) (view)
stat_obshyp
yearly _dk_misc_version
yearly _dk_misc i
(attribute table) ygarly_dk_versmns_all regions
(view)
yearly dk_all
4(view)
yearly_dk_ing_version regionS_StationS Lab e I S
Historical yearly values T Every value in ClimaDB has a label that gives the user an overview of the process from observa-
transferrt_ed from Ingres (main table) - - 14 . 7 :
(up to and including 2007) synec._stationer tions to derived value and thereby also a sort of “quality label” to be used in the subsequent use and
yearly_dk_ing_dates_version Val i d a‘ti O n Of d ata .
yearly_dk_ing_dates yearly_dk_before2008 clima_aut_statid I iti I TS
yoary g » Yearl dima_sut. o The mathematic composition of the label fields is:
Label = 0*1.000.000 + M*100.000 + L*10.000 + V*1.000 + C*10 +Q
yearly_dk_ing_misc_version = - - -
B Below is shown some of the information from a label to daily values.
yearly dk_ing_misc -
(attribute table) T T T T - . -
Value of |Digit 7 Digit 6 Digit 5 Digit 4 Digit 30g 2 Digit 1
digit
Observation Miscellaneous |Lock (L) Verification (V) |Calculation (C) | Preceding Quality
info (O) (M) Control (Q)
1 The precipitation | Historical value | Must not Element number | Daily calcula- | All QC flags on ob-
versions sum is set to 0, transferred from | be updated | not defined in tion OK, no servations = cer-
i i i i but the observa- |Ingres klimadb |or deleted |Cavemet® missing obser- |tainly or probably
When d Value N CllmaDB IS updated, trlgger funC' tion was < 0.1 vations correct
Daily-, monthly and yearly values tions cause the old value to be moved to version mm
Every night a programme runs to calculate the daily values from the day tables with information about the date interval, > The snow depth | Value trans- Checked by Ca- | Missing obser- | One or more QC
before. Shortly after a programme runs to recalculate the monthly values where this value was valid. In this way we have is setto 0, but | ferred from In- vemet* daily vations flags on observa-
for the actual month. documentation of all values that on a given time the observation | gres klimadb tions # certainly or
. . was < 0.5 cm probably correct
has been delivered to customers or used for statis-
If a daily value Is updated after the routine run of calculation, _ tics.
a trigger function ensures that the corresponding monthly (\@/
o
values are recalculated. .
3 Checked by Possible unre-
Cavemet® yearly |liable
Like wise a trigger function ensures, that
an updated monthly value causes a
recalculation of the corresponding

yearly values and e WS *Cavemet is software that perfoms quality control of daily values by analyzing both the timeseries
country wise values. f T I e and the data from similar near-by stations.

This side of the line deals This side of the line | . D B
with ObsDB and StatDB deals with ClimaDB I I I Ia
27 e . . | Dataflow and calculation
o . - _ o= Calculation Informations
\ - — “ - StatDB programme about the Septem ber 2008
= _— %’Mm‘“‘?‘iﬁ?&/ T 5o ‘ XQ; updStatcat stations
"E e X 2 - o &0 P i 789917 4 200 10 y 04 o 7983
] . . Gt SOV 4 429356 2 002 ool
2 e ! 23 G 207 24 2n?
; - X A0l 2 24 R I T 3 _ . _
B Edit Data - nanoq1 (nanoq1:5432) - climadb - daily_dk_all M=1E3 Every time a daily vglue is
File Edit View Help _ Runs automatically F:alculated, a record is written
Wl | ¥R [f[tom: @ o every night in the table
isl:l?let;ljer tdl;laigdate :::::IIIT:: :ll:‘liTl?nDtur Tn::II_i:n:_Dhs :llzilln_val :;Eﬁ':t :ianl'lce_stll:gﬁp without time zone l:diir'rtlgstamp without time zone :.;i:IE CaICUIation monthly_to_be_calc
1 |613500 |z009-09-01 101 23 24 19,9542 1z 2009-09-02 02:33:51.430498 programme
2 613500  2009-09-01 201 23 24 63,2917 19 2009-09-02 02:33:52,941376 Dally CaIC /
3 613500  2009-09-01 301 23 24 4. 62083 19 2009-09-02 02:33:54, 97233 e /
4 613500 2005-09-01 401 23 24 1009.52 1 2009-09-02 02:34:04,523033 (routine run) . Monthly_to
5 |613500 2009-09-01 550 23 24 18,306 19 2009-09-02 02:34:04,927583 : trigger b _| -
b 613500  2009-09-01 A0l 23 24 4.2 10 2009-09-02 02:34:05. 279165 24 Tab|eS Wlth e—Ca C
daily values
- _ Runs
~uns automatically
I automatically _ every hour in
. > selected every hour in Runs working hours
6 raws. informations about working hours automatically E/ery time a v W g
ie stations) o once a dal Calculation monthly value, Calculation
\ programme which not belongs UGl Executed every
Calculation Monthly_calc to the actual month, Monthly_calc once a day
- (routine run) is calculated. a (update run) —
Countrywide values programme raed, a
. . Daily_update record is written in
The table monthly country contains country-wise values. As an example (update run) the table
Mean Temperature is a calculated climate value that can represent the ‘monthly_to_derived
mean temperature for the country as a whole. Another example is Highest A the end of 4 / e oouted
] ] ! xecute
temperature representing the highest temperature measured any place in 'routine daily run’ the : Monthly. {0 once a day
the country. The Highest temperature has attributes describing where and actua date and ime Tables with trigger derived
when the temperature is measured. — monthly values
The calculations and extremes are based on the monthly values from the T ]
monthly tables. T v Runs automaticaITy Y
B Edit Data nanoql (nanoq1:5432) - climadb - monthly_country 3 times a day with
— ' : : - — > different options and
Eil= gd; Wiew p —— Runs v - once a month
B 1 70| Ma i w :
id Igliluln no ‘.-".-";:".l' ' mm elem_no elem_val label calc_date aUto'matlca”y Calculation i
[PK] bigserial inI:nEngu:lT smallint smallint smallint real bigint I:imE_stamp without time zone twice a da_y programme Calculation —— .
1 0 2009 9 101 14,2249 0 2009-10-01 0214501 Landstal programme Runs automatically
. Runs (counirywice) vearlycalc | |once a day
' e i date run)
4 152451 0 2009 9 401 1017.58 0 2009-10-01 08:45:01 automatically (up
* once a day
— . . £ /
If an observation, from a Calculation [ /
date before the date in the programme / Monthly
table notifydate, is inserted Landstal country Tables with
updated, a record is (countrywide) (Landstal) yearly values
s inserted here (routine run) tables






