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Technical Services

Own supercomputer

 The most powerful of its
class in the Nordic
countries (in 2006)

o 24h operation &
monitoring

 Enables fast HIRLAM
runs; increasing
resolution

e Joint models: FMI-
Institute of Marine
Research-Finnish
Environment Institute
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Operational information flow

METEOROLOGICAL INSTITUTE

Meteorological Observations in Finland

/Finnish wenrhembservnrions\ [

Observation station

Retrieval

Weather Radar data

Weathe rRadar

RadarPostprocessing

[ FMI Satellitg

data

SatReception

41 GB/day

SatPostprocessing

FinnRoadWeatherQbs

World weather data: models and observations

2,6 GB

-

WMO network

day

ICAO network

Metar TAF et

Qualitycontrol

ClimateDB

Cenfral DatdStorage
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SmartMet weather servu:e process

email SMS/WAP || WWW

fax printmedia
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PRODUCTS

ftp

etc. DISTRIBUTION

3

Production

Creation of the customer
products from the data
checked by the duty

DATA TRANSMISSIOI

<

| satellltes .

T

AND PRODUCTION

entral data warehouse

,A'—r./—'

Finnish Meorological Institute Soundlngs

- observations
- model calculation
- checked fields

1T - interpretations
Numerical weather
forecasts
1T - "‘
Collection & GTS ‘,‘

aeroplane obs.
OBSERVATIONS

synop
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SmartMet system architecture

Duty forecasters

Regional forecast office

Satellite Radar
receiver receiver

-
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Metorological

Central forecast office

Backend Forecast
Server Workstation

Observation
receivers

MessageSwitch DATA
System WAREHOUSE
Files and DBs

Ffirewall
Customers
Numerical modelling
SmartMet .
on supercomputers production gﬁgfe?rV,ce

Servers
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Kaikki toimiv sé’téié;érﬁ at 7

et A

Technical Services

Operative stations, in total ca. 550

. . ol 6 i
Sounding stations 3 e N
> 4 T

Weather radars 8 A
Antennas for lightning location 8 b S

. . . O Autom. & havaintoj
Air quality stations 30 xMaso 1)

$ Tutka (8)

Surface observation stations 180 e

Rainfall measurement sites 400

Automation 91%

Target for 2010 >95%
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Technical Services

Weather radar network

e Monitoring of snow
and rain

 Finland in the
vanguard of European
weather radar
know-how

e The radar in Vimpeli
completed the
weather radar network

« Availability of radar
data ~ 99%
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HIRLAM areas at FMI
RCR > MBE > AROME MBE HIRLAM

LA

e T

Grid size 9 km

Arome

,o+* Gridsize 2,5 km

RCR HIRLAM
Grid size 16 km
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J Scand Editor,
File Edit Yiew Help
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Lon: 37,7185 Lat: 68,4327 (Lahin aktiiv. datan piste: Lon: 3740840 Lat: 68.32935 X: 5 v

SmartMet software

Time series editing using
masks

Paint brush
Time-shifting and Smoothing
Control point editing

8.?{nbination of data from
ifferent sources

Integrated visualisation and
product generation

SmartTools+MacroParam
Harmonisation

ven more visualisation
eatures
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What is SmartMet?

A software tool for visualizing and editing meteorological data
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Input data

Model data: all grid formatted dat
Satellite data

Weather radar data

Observation data

Lightning detection network data

Data from radio soundings

Finnish Meteorological Institute
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Visualization configurations

Freely and simultaneously
select data from various sources
onto the same map image and to
interactively change the order of
how the parameters are to be
presented

Interactively select the interval
of the time step between 5
minutes - 48 hours when the
model data will be automatically
interpolated into that time interval

Interactively select the
presentation form of parameters

Finnish Meteorological Institute

Parametrin piirto-ominaisuudet

el
A |l=|r'
1| B | ¥z

A

.= NN

0 14/0

Parametii  Kastepiste]

Tuottaia  Meteor
Asemaltek stidzymboli data asetukset
Symbalin koka [rmm]

Symbolin siittpma [mm]
ksittaizen symbolin koko [mm]

Yksittaizen symbolin sirtyma [mm]

Hywaksy
Parametrin lpherne |Fastepiste [~ Kuva pilotettu =
Tama on view-macrosta ja tama pitas tallettaa view-rmacran kauttal Luta
leveys |1 korkeus 1 4
vaakaz. | pystyz. | .
Lataa Pohja
I keark, o
BYERE 1 HIKELS |1 Paivita .ayta kaikille

vagkas. g

pystys. |U

[~ Mapta syrboli vareilla

Symbali -

Hila muataisen datan asetukset

" Spmboli

[-10 |o

O lzowiva  ©* Cantour

[ lsoviva harvennus [

Luokka wali |4

1 T

|sowviiva O-kahta |0

[10 Wi lugkkien lkm

Symboin v (tekst) [
Symboin taptvai [

(" Contourtzoviva ¢ OuickContaur € Muolet
|zoviivan pehmennys [1-10) |6 Arvon desimaait |0
Yiivan bppi [0-30] 1] |sovviivean wari l:l
|soviivan tekstin war l:l

Palauta oletusarvat

Wivan paksuns [mm] 0.3 |sow. tekstin koko |4 [ Mapta isov. teks laatikka

lsov. label box fil| |

lsoviiva warit W li‘ ’U_ |:| ’W li‘ Luckkien |km|9— v Kapta van skaalaa isovivoile
Color contour warit |-10 li‘ ] |:| 10 li‘ Luokkien lkm |3 v K.apts warien valils erotin vivaa

Erikoiz luokat [luvut nousevaan jarjestykseen ] |

[ &pta warit
0 kpl

Wiivan paksuudet |

Virvan v (indsksil] |

Yiva bypit [0-30] |
Fuviovarostus asetuksia

[ K&pal. Ala-arvo |0

[ Kapa 2 Alz-arva |50

Editoitavan datan asetukset

Aikazarjan akzel alaraja |0
alaraja |-100000

Parametrin arvo

Ylaarvo |10 Varjostus kuvio [-1-5] |1

Yidarva |60

ylaraja (100
ylaraja (1000000

Iz, arvon korkeus |

Varjostus kuvio [-1-5) |2

Alkazarjan muok.alus [+/] (10 muokkausyks.
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Isualization something special

1 Asemadatataulukko .
Printtaa | Maat | < ﬂm‘synop =T min/max
Synop: to 11:00 07.06.2007 Asemia 854 kpl (kaikki maat)
. . N | WmomD | Name [t V[t Jad [fms) [fxmed[ww [rr [ [h[nn [v Jso [pprp [a|oop [Tmin |Tmax|Ta |ton |iat |»
Interactlvel Create Ve rtlcal CrOSS 1 [10379  Potsdam 289 169 100 40 - 2 - 3 3 25000 - (10166 8 0.7 - - - |13.087)52.3¢
y ZIDEQE Lindenberg 285 17.3 110 (4.0 - 2 - 4 74 20000 - 1016.7 |8 -0.7 |- - - 14.117 52.2
3 |103%5 | Manschnow 84 184 W 30 - - - - |-]- oo [- [w173 |8 06 |- |- |- [14.550s25
H - 4 |02603 |BROEN 84 159 W (30 - 2 |- - - - - - - - |- - |- 12.687|56
SeCtIOnS 0 VarIOuS paral I Iete rS rol I l ZIZEDD Gorzow Wikp 284 17.3 130 3.0 - 2 - 3 6 3 15000 - 1017.4 |8 0.5 |- - - 15.283 52.7!
6 |12250 |Torun 281 103 100 40 - 2 [- 1 |61 (3000 |- |13 8 02[- - |- |18.58353.0!
= - 7 |10385  Alexanderplatz 80 175 - |- - - - - Jwws s 5 - - |- 13417525
Olnt A tO Olnt B 5 |02413 |sRATTMON 2728 1.1 %0 |20 - A - - - - |- - |- 12883606
9_1|J381 Berlini-Dahlem 277 17.1 80 4.0 - 2 - 1 6 1 23000 - 1016.9 |8 -0.4 |- - - 13.300 52.4
(10 10253 |Luschow 277 151 110 (30 - - - - |-]- Jwooo [- |78 |8 06 |- - |- [11.133[52.9¢
11 12330 Poznan 227 132 110 (60 - 2 |- 2 |72 |00 - |10 01|~ - |- 15850524
Llﬂiﬁl Magdeburg 277 168 100 |3.0 - 2 - & 55 16000 - 1016.4 |8 0.5 |- - - 11.600) 52. 1.
13 |12230 [Fia 277 140 1% (50 - 2 |- 2 |72 (2000 - |wmss 8 02|- |- |- |15750[53.0
- - 14 |10385  Beriini-Schoenefeld 227 188 60 |40 - 2 |- 1 |51 |wmoo |- |18 8 06 |- - |- 13.517)52.3%
S I m u Itan eo u S Iy I n S peCt E 10385  Genthin 276 156 70 4.0 - - - - - |- 14000 - 1017.1 |8 0.6 |- - - 12.167| 52.3¢
16 |12205 | Seczecn 275 185 10 60 - 2 - 2 sz (w000 |- [w013 6 01|- - |- 14617534
. (17 |10382  Berlin-Tegel 275 188 W (30 - 2 |- 1 |81 2000 |- |18 8 05|- - |- 13317525
b rV tl n n th m nd n 18 |012 | Kaivopiha block 224 60 20 |10 - I - Jw22a |- s - - - 24990801
0 Se a 0 S O e ap a O a LIZIBE Ketrzyn 274 118 100 3.0 - 2 - 3 6 2 35000 - 1020.2 |8 -0.3 |- - - 21.367| 54.0¢
20 |02321 |AELVDALEN 2724 93 1 20 [0 'z oo - |9- |mow0 - (10229 |7 -26 - - |- 14033)6L2
. . 21 |02343 | TORPSHAMMAR 2724 111 2 20 (30 2 00 - |9 35000 - |w0220 |7 23 |- - |- 1528362
table so that the observation in the BEo oome Siass ™ i miis - s
23 |12270 |Mawa 2723 92 w (10 - 2 [- 3 |72 (o0 |- (w4 (8 05 |- - |- 20.35053.10
24 |12150 |Eblag 223 136 100 |20 - 2 |- s 64 |4000 - (10202 8 03 |- - |- 19.433541
table Selected b the mouse 25 (02337 NORRHOEG 272 36 (3w [20 - 2 |- - - - - |- -- - - - |15.667|62.%
y {26 Jo2s13  comEsoRe 2721 - &0 (30 |40 2z 0o - - - [moe0 - w0231 |8 @8 - - |- 12000577
27 |10355 | Gardelegen 2721 149 60 (40 - 2 |- 3 |s2 (1m0 - |w01723 8 03 |- - |- 11400525
H H Iz |o2411  ARVIKA 271 39 1™ 20 (20 2 00 - (9 - (30000 - (10244 |7 -L1 - - |- 1263359
appears Ig Ig te On t e I I lap 25 |02315 |BOERTNAN 2720 22 0 (30 50 2 00 - |- - |3;000 - |- - - - - mesmen
&lﬂlﬁl Seehausen 270 158 110 (4.0 - 2 - 2 6 2 25000 - 1017.7 |8 0.5 |- - - 11733 52.9(
31 |10384  Berlin-Tempehof %9 181 W (30 - 2 |- 1 |51 zmoo |- |10171 8 06 |- - |- 13.400/52.4
32 |12235 |Chojnice 268 113 160 (30 - 2 |- 3 |53 |2s000 - |1019.4 (8 02|~ - |- |17.550/53.7
lezas Bialystok 26,8 10.5 190 |2.0 - 2 - 5 6 2 30000 - 1019.2 |8 -0.7 |- - - 23.167|53. 1
. 34 |02602 |HUNNESTORP %8 120 M (10 - 2 [- - [-]- |- - - -- - - |- [12933(se.m
35 |12272  Olsatyn %8 117 10 (30 - 2 |- 3 |73 [sso00 |- |19 8 05 |- - |- 20.41753.%
Interactlvely Create aSSOrted 35 |06391  ARCEN AWS 26.8 188 50 (5.0 - - - e - - |- - - - - - 5200 | 51.5(
37 10254 Mamitz %8 169 5 (40 - 2 [- 1 |61 (2000 - |11 s 05| - |- 11933533
- - 38 |12210 | Resko %8 184 10 20 - - - - e |7 03 - - |- 15.417|53.%
parameter lists from observations N e o e w50 | lmw - owalsas| | maiss
40_ 12215 | Szczecnek 26.7 159 130 4.0 - - 0.0 - - |- - - 1020.1 7 0.3 - - - 16.683 53.7
. 41 12310 |Subice %7 17.7 &0 |20 - 2 |- 4 |64 (2000 |- |07 8 05[- - |- 14600523
Into tables if42 [10270  Neuruppin 26.6 18.3 50 (3.0 |- 2 - 1 61 20000 |- 1017.7 |8 0.4 |- - - 12,817 52,90
43 |10404  KALKAR %6 1657 30 (30 - 2 |- 3 |51 w0 - |01 8 08 |- - |- 8267 517
44_"]235 Soltau 26,6 154 90 3.0 - - - - -3 10000 - 1017.5 |6 -0.4 |- - - 9.833 | 53.00
45 |12350  Plock %6 90 10 40 - o - 2 |71 |= - sz |8 s - - |- 19733525
< >
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Visualization unique

Interactively create trajectories

Visualize self-derived meteorological
fields

Visualize the differences between the
observations and the model output

Store display macros and print
settings (every user shall have his/hers
own settings that can be shared
between other users)

Finnish Meteorological Institute
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Ll /a‘— El S 5 Jf3’ 5 5 & & 777 33]5
5 f;— s 7—'7: 5 fs- s 5 5 i 5 ﬁ
"] Naytts makrot
HMimi Kuvaus
Sulje <Anssi> | <Directory>
— <Antti> | <Directory>
Ee <apumetknt> | <Directory>
Taleta <Ari> | <Directory>
<Hanna> | <Directory>
Poista | <Inna> | <Directory>
o <Juha> | <Directory>
Paivits ista <La> | <Directory>
Nimi <larro> | <Directory>
<Marko> | <Directory>
i <QATTI> | <Directory>
max 20 m. <mi> | <Directory>
<Natta> | <Directory>
<PH> | <Directory>
<Telja> | <Directory>
<Tiina> | <Directory>
<TiinaH> | <Directory>
<Toni> | <Directory>
aal | Pinta-analyysi (P-Wv-Td-T850-ch2-tutka-WS300)
aaa markol |
aaal | testi makro
abl | sitsuntat
analyysi 1 | Analyysi tyotilat
anja |
anja 3vrk | <Hakemisto>
anja eurooppa |
anja havainnot |
anja konvektio | <Hakemisto>
anja kuvat |
anja mallit 1
anja mallit2 |
anja mesan |
anja mesan-edit |
anja pilvet |
anja tanluokot 1
anja tuulet | <Hakemisto>
Fre= anja ylakerta | <Hakemisto> ™
<Directory>
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f" ~ = F v Analpsityckalu
’ﬁ

[~ Kaikki parametrit
. - . . Muokkaa | | | v Kaptd maskeia  Sule Maollaa | Printtaal
Iting tool modityin L
12 00 12 00 12 00 12 1:
7.8 8.8 8.6 10.6 1:
To Ee La Su Me
Lampdtila [?] (walittuja pisteitsd 1)
on:23.7278 lat:61.8B65
H i asema: KURU LANSI-AURE (dist 19.4 km)

il
Havain
Fraktiili asema: Harmdld

SmartMet enables a user to

select the forecast model when
loading the data

|
S Y

o
Lh

T
|

modify time series
- e.g. modify directly the parameters
of single points (cities) and the tool
will spread the changes time and
space wise to all grid points

- .g. using analysis tool even out
like the difference of the observed - /4
and forecasted temperature in a
given time window

i S et
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Editing tool SmartTool

SmartTool is a module to

create mathematical/meteorological
equations (using own equation language)
that can be used for modifying the forecast

create linked chains that can be used to
bring the interdependent parameters in a
meteorological balance (e.g. change in
precipitation type will affect visibility)

use mask for limiting the area

(meteorological and geographical) of
modifications

Finnish Meteorological Institute
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SmartTool dialogi

@

kplmenn_ rannikkoja 1

Suorita Makro | pakm teksti [ Valitut pistest

IF[DISTSEA > 0]
{

} T=T-3*RDDISTSEA 06D

Wik tekozti

Talleta | Lataa |
M acroParama:»

Foizta Talleta DBCheckerikzi | Mawta DEChecker |

[v Tee DBCheck |3hetyksen yhteydessd
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Why SmartMet weather forecast production

Modular thinking to forecast

production | sunnuntait———;
iltapdiva

Parameter-specific check and
fixing by meteorologist

Possible to create tailor made
weather forecast to large
number of customers
simultaneously

A number of the customers is
not a limit

Finnish Meteorological Institute 29/07/2008 18
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Moscow @ Weather,, oo
Thurdsday Iimatieteen Llaitos
Night light Local Weather

showers. | Global Weather

Day 18, night 9 C - Sailing Weather
Friday . Golf Weather
Daytime rain. | Road Weather
Night clear. | Radar Animations

$¥25

: 6 t
11
1}

day 23 night 13 C | Warnings

:'|0Eti|:|ns < Exit|
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