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Highlights of MET-research:

- NWP research and development L
Maintaining cutting-edge NWP know-how, and ensuring W
delivery of numerical products for short range numerical
forecasting and other applications in the range of 0-54

hours.
- Research and development of

meteorological applications

Performing research, developing and testing tools in
applied meteorology, with a focus on high-impact and
severe weather features, socio-economical customer’s

needs and the renewable energy sector.

- Expert-services in the field of air-quality
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Weather forecasting
Value-chain from observations to information content

Control
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* physically similar
» numerically different

* basically same

= BT AN ADAME

Limited Area Model (LAM)
 Better resolution

» Frequent updates / Data assimilation
« Boundary conditions

~ d-on) Applications
-Road weather, LAPS, etc.
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Numerical modeling

« Atmospheric volume = discrete points
- distance between points = resolution
 Basic atmospheric equations
- contininuity, temperature, moisture, momentum
* Limited resolution (~10-20 km) ﬂ L1

0.02

- parametrisation ST :
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* clouds, convection, turbulence
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* land surface - atmosphere interaction
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Pressure (hPa)

Level number
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Computer system

« Silicon Graphics Altix-3700 BX2
- Intel ltanium 2 -processors, 1.5 GHz,

with 4MB internal cache

- Total of 304 processors, 304 GT
shared memory
¢ 2 parts : 256 + 48 (jumbo + sambo)

¢+ HIRLAM : 42 processors in sambo

- Novell Suse Linux
- Intel compilers (C, Fortran)
- LSF load management system

« Silicon Graphics Altix-350

- 16 processors, 64 GT shared memory
- Red Hat Enterprise Linux
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Europe's LAM consortia

HIRLAM HIRLAM (8)

_ _ o B ALADIN (12)
- High Resolution Limited I coswmo (5)

Area Model W Uk ()

« 8 countries (22 man-year) oy

- development + operative use
- FMI : reference runs (RCR)

« ECMWF —

- European Centre for Medium-
Range Weather Forecasts

- global forecast => boundaries
for member LAMs

e Hirlam ver 1.0 y.1990
- 2007 : Hirlam 6 = Hirlam A
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Europe's LAM consortia

HIRLAM I HIRLAM (8)
. . . B ALADIN (12)
- High Resolution Limited I cosmo (5)
Area Model y
« 8 countries (22 man-year) oy

O 4

- development + operative use
- FMI : reference runs (RCR) ,f

. ECMWF — 4
- European Centre for Medium-

Range Weather Forecasts : ) "‘
- global forecast => boundaries ,'* -'.
for member LAMs ANE e
- 8 g

e Hirlam ver 1.0 y.1990
- 2007 : Hirlam 6 = Hirlam A : Hirlam + Aladin (meso model)
- Program Leader 2006 - > : Jeannette Onvlee / KNMI (Holland)

¢
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Numerical Weather Prediction at FMI

 RCR: Hirlam Regular Cycle HIRLAM areas at FMI
with the Reference system _RCR—>MBE —>AROME

- dh=0.15°~17 km
- 60 vertical levels
(1000 — 10 hPa)
- dt=6 min
« MBE: Hirlam Meso BEta
- dh=0.08°~9km
- 40 vertical levels
(1000 — 10 hPa)
- dt=3 min
-  AROME: Meso-gamma model
- dh=2.5km
- 40 vertical levels

ECMWF”
- dt=1 min boundaries
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MET applications

Based on primary or secondary products from the FMI- |
NWP and ECMWEF, to develop and test products and e
services for FMI's value-chain and for various Finnish
core authorities and sectors of economies as well as

foreign customers.
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High-impact weather and severe weather ../

Road weather s~ )
Forest fires o LAt 77
Flooding A o pmpp o p

28.11 11:00 4 a4 ad e _p g o . o RS 19:00

Drifting-applications
ECMWF-applications
Verification methods
Educational services
Renewable energy
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Road Weather Services

Road Weather Center
Together with Finnish Road Enterprise

Road Weather Services
Extranet
Internet
Telephone

Consultancy
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 Enhanced snow storage manipulation
« Advance warning of snow

accumulation for maintenance
scheduling i O L
d SnOW removal (ploughlng) InCIUded In ) _ .AKuiva_Iumi DAM'air‘ﬁ'ai_lumi |

the mOdeI B O marks

 Specially in wintertime B o
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Road Weather
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Real-time warnings for road conditions
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Energy and Industry
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Weather forecast

Directly into customers own

systems
Extranet

Lightning services

Supply Forecasting for
wholesalers & Industry

Energy, teleoperators

weather is important variable
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Pedestrian traffic

Jalankulkijaindelsi http:idev hirlam Cmi G /kelimallifj al ankul ku/trali ol frame/Tra:
Jalankulkijaindeksi (jaavarasto) -
- pohjana meteorologin editorin ennuste - Mormaali
- pisteittain laskettn :l Liukas
Paikallista aikaa Mo teogrammit - Tamppautuminen

B % 12G0 155010 R Hel 1 /=M1 1H: Iy

w_pw— S

Bl ErittEin liukas 1 (velta jasll &)
B Erittsin livkas 2 tkuivaa lunta jaalla)

limatieteen laitos / PowerPoint ohjeistus 29/07/2008 17
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Birch pollen long-range

transport forecasts

Fraction of birch (%)

Heatsum stort: T3.5, D60

-

Birch pollen concentration {grains/m3
P 18207MAY2007(g /m3)

Dispersion model

SILAM

Transport
Sinks
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Drift model

Tiedosto HMuvatasot Ohje
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» Mesoscale weather research
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Helsinki Testbed (http://testbed.fmi.fi)

* Forecast and dispersion models development and verification

* Information systems and technology integration

* End-user product development and demonstration

« Data distribution for publlc and research community
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Helsinki Testbed

Mesoscale meteorology research project
Intense meteorological measurements

II\Q/Ietzo-hydro Jongcastln?-virlflcatlon studies 1*1 km?2 (upper row)
0ad wx modetiing applications 06,08,2006 07.08.2006 08.08.2006

Forest fire index R&D
Wind energy R&D
etc.
Kaikki toimivat ase[gat gt & ; :

® Sazasema (40)
Allmastoasema (36)

® Mastoasema (100

& Automaattiasema (137)
& Sadeasema (232}
* Tutka-asema (7)

Spatial variation of

the Forest Fire Index (FFI)

433330 X

FFI

Fire risk

¢
. e W 50-59
Loade . [ 40-49 _
S I so-39 S =7
= - -
' . - 10T 10*10 km? (lower row)

& .89 .
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& : . 19.03.2004 11:01:38
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Surface Temp(F)

270

C%ggdfFiaction > 0.65

e Since 1988

* NOAA Global Systems Division  [#®
(ent. Forecast Systems Laboratory) ™

 Developed for Nowcasting

 Produces 3-D analyses for limited
area

BOULDER, COLORADO.




MET Verification:

R&D&T Activities ...

verification and intercomparison of QPFs
from operational NWP models

WWRPMWGNE Joint Working Group on Verification

Rec:omknendations for the

@:‘J MSG Modules - Netscape Browser Detember’ 2[] 04

File Edit Wew Go Bookmatks Tools Help

¢ -+ -9 @-Ja ] =men [@me{ wwWw.eumetcal.org/.../verification
News - k= % JudgetoRuleif Meowing Is Harassmer € @ Slowing Fickup Truck Sales Hurk Profits. € 2" $INDU 11297.90 | 41,94 0.3 Syinbol ?m_

SECURITY
CENTER

-l
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x| | | | Finnalt - Login C!I || Finnair Plus Online:

4 (@ MsGModules
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Forecast Verification

Welcome to the mocules on forecast verification. The modules are designed both
for users of verification results, who wish to understand what the results realty
mean, and those who wish to dabble in verification methodology themselves.

There are 4 modules in this course. The infroductory module covers general issues
about reasons for verifying, and the different types of forecast and observation
data uged i verification. The other modules are organized by type of forecast. If
you are new to the subject of vertfication, then it is highty reconunended that you
complete the infroductory module, which will help put the other modules into
better perspective. If, on the other hand, you already kmow what a "deterministic
forecast of a continuous variable”. or a "probability forecast of a categorical
variable" iz, then feel free to slap the generalities of the introduction and go directly
to the modules on the various forecast types.
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Trends & challenges
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Customers need highly tailored products

Society, industry, and commercial sector need
meteorological/atmospheric information in
real-time, and in high resolution

The role of remote sensing is increasing
Coupled applications

Development of ensemble forecasting :
probabilistic forecasts

Monthly and seasonal scale forecasting
Now-casting
Emphasis on severe weather prediction

Expert services in Finland and internationally




