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Outline

e Diana
- An overview

e New forecast production system
- Field corrections and on-demand production

e New web site for weather forecasts

e \Web Map Services
- Diana deliver graphical layers
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http://www.yr.no/

Diana

e Production and Visualisation Package

e Developed at the Norwegian
Meteorological Institute, met.no

e Used operationally since 2001
e Also used by researchers

e Released as open source (GPL license)
May 2006
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Diana: Image mosaic
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Storm last Thursday
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DIANA

e Tailored for operational use in a forecasting
environment

e Small development crew in close cooperation
with forecasters
e Fast development cycle - monthly updates

e A formal cooperation with SMHI

- further development of Diana
- Includes databases and data quality control
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DIANA - Interfaces

e Flexible user Interface
- suits inexperienced as well as advanced users

e Macros
- Predefined for specific tasks
- User defined

e Keyboard shortcuts for all functions
e Batch version - identical code base

Norwegian Meteorological Institute met.no



Criteria: Precipitation
(Plot R>0, Red R>5mm)
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Criteria: Wind
| p.IPt > 15 ms red >22 m/s
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Diana with too many layers

~ FEile Options Show Help
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Diana with some layers

b 4 Diana EE x

" FEile Options  Show Help

O Vi b | L1 B F

W< bW 06|l Favnssec| @ | T LT |
(o : ey ANE _.":-

| Tuesday 2007-11-06 12 UTC

o

.':"\//””
N R TR \
Ao

46°05'N  Lon:

Lat:

asew |8 || 2o

N

Norwegian Meteorological Institute met.no



DIANA

Interactive tools
o Field modification

« Drawing of fronts,
weather symbols,
etc.

o Data visualisation
Is fully available
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Visualisation
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Programming environment

e Linux (Red Hat Fedora Core 5 and Debian sarge)
e Ct++ (g+t)

e Trolltech Qt for GUI and window handling

e Mesa3D OpenGL

e MySQL databases

e A few other open source libraries (fonts etc.)

e Connections between applications by Qt QSocket
e Available under the GPL-license

Norwegian Meteorological Institute met.no



Still working at:

e Diana available as debian packages

e More standard field formats:
- NetCDF, GRIB and database

Norwegian Meteorological Institute met.no



New forecast production system

e Product generation from a gridded database
e Possible to manually correct the database
e Fulfil, and enhance, user needs and demands

e Work as a tool for finding systematic model
errors

Norwegian Meteorological Institute met.no



Human forecaster today

e >80% of time used for end product generation
- Mainly writing text forecasts

e Not enough time to monitor models

- sometimes caught off-guard when models are
Incorrect

e Verification is difficult
- Hard to compare human and computer forecasts

Norwegian Meteorological Institute met.no
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Human forecaster in the future

e Monitor models against observations

e Find sensitive areas in analysis and prognosis
e Choose NWP model

e Determine expected development

e Add warnings, corrections and content to the grid

e Work with “weather” not “text editing”

Norwegian Meteorological Institute met.no



The forecast will be based on:

e High resolution deterministic model

- to resolve severe weather features in complex
topography

e Ensemble prediction system
- probability forecasts

e Human forecaster
- compare models
- find sensitive areas
- check observation
- determine risk of severe weather
- Make corrections when the models are wrong

Norwegian Meteorological Institute met.no
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Field corrections
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. A part of Diana

. Corrections realized through
reusable and traceable entities

. Selection of affected area
. Algorithm and GUI defined

“““

R using script language

. Instant visualization of changes
. Spacial smoothing

. Topographic and land/sea
masking

. Interpolation in time
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Field Corrections - Script laguage >

e Script language developed for field editing

Algorithm defined by calls to methods from a dynamic method library
Defining GUI for managing algorithm input data

Field data can be accessed in order to define your own masks

Script editor developed

h i.}

LABEL [name] [text]

SLIDER [name] [text] [startvalue] [minvalue] [maxvalue] [stepvalue]
$# Add mas! COMBOBOX [name] [startvalue] [value] [value2] .. [valueN]

L

nedbar.2

Cpen

Modifiser nedbar
Fjermn nedbar

CHECKBOX [name] [text] [startvalue=on|off]

IF topo.o
RADIOBUTTONS [name] [description] [startid] [button1] [button2] .. [buttoni]
# Topogral oy er (name]

FIELD TOPU=%,Topograri,*,+¥U # Fetch topography rield

JL Delete ﬂ

MName:;

ADDMASK TOPO topo.rule topo.slider
ENDIF

|Mudlflser nedbar
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The planned forecast production system

J

Source
Fields

=

Distr.
Middleware

(Corba)

o

5.2
5.1

5.3

Product

. Select model

. Load fields in Diana
. Make corrections

. Correction approval

. Product generation
5.1 Load fields
5.2 Apply corrections

5.3 Submit products
(fields)
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New web site - yr.no

e \Weather service for the public; free
access

e Joint effort by met.no and NRK
- (the Norwegian Broadcasting Corporation)

e Forecasts (10 days) and observations
- text, symbols and graphs
- advanced (WMS) map clients
- download as XML
- Searchable by geographic location

Norwegian Meteorological Institute met.no
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Hourly forecast for Oslo

Last updated at 8:30 AM. Next update is expected at 4:00 PM
When are the different forecasts updated”

Lm Hour by Hour

Ex pectations for Oslo the next 48 hours:

Diay temperature from 0 to &, with night temperatures dewn to-1°C, and
with a wind force up to fresh breeze (10.4 meter/'second) from north (with
the possibility of stronger wind gusts). We expect a total of 16 mm
precipitation.

The meteogram for Oslo Next 48 hours

Thursday 0z Movember

P2
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The metecrologist's forecast (in Norwegian) for Oslo
Wednesday and Thursday: MNordvestlig bris. For det meste pent vaer.
Torsdag servestlig bris. Tiltykning til regn. o
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Sek blant 7 millionar vé&rvarsel | Moreg og heile verda:

YR.NO VERSOK | 'K @W

Skriv stadnamn, feks. Stavanger, Rost eller Beijing.

yr.no = MNorway = Oslo = Oslo = Oslo Last updated at 8:30 AM. Next update is expected at 4:00 F
SR i When are the different forecasts updats
@=tlandat #
Long term forecast for Oslo
Sorlandet [#
Vestlandet [#
Overview Hour by Hour || Weekend Long term forecast Radar | Advanced Map
Trondelag [#
Nord-Marge [+
The meteorclogist's forecast (in Norwegian) for Oslo
Follenvarss| Wednesday and Thursday: Mordvestlig bris. For det meste pent veer. Torsdag servestlig bris. Tiltykning til regn.
Varsel for utlandet Friday to Wednesday: Fredag nordlig frisk bris utsatte steder. Lettskyet oppholdsvar. Lerdag nordvestlio bris. Stort sett pent veer, Kjeligere. Sendag
Europa nordlig frisk bris utsatte steder. Lite eller ingen nedbar. Senere for det meste bris av skiftende retning og forbigdende stort sett oppholdsvaer. Omtrent
s uendrede temperaturforhold.
Afrika Tomormow Friday Saturday Sunday
Mord- og M-Amerika 08.11.2007 09.11.2007 10.11.2007 {1.19.2007
Sor-Amerika 2D 30 J , 4° f L g0 \ [ 90 S;
O=eania j - ' '
Rain. Gentle breeze,  Cloudy, Fresh breeze, Sun. Gentle breeze,  Sun. Gentle breeze,
Ekstremveeruka 4.3 m/s from south. 10.3 mi= from naorth. 4.9 m/s from 3.8 mfs from
Ekstremvaruka 2007 northwest, north-northwest.
Regnsjekken Monday Tuesday Wednesday Thursday Friday
Veergay 12.11.2007 13.11.2007 14.11.2007 15.11.2007 16.11.2007
Viten = Y R -\ D 50 an o A >y a| A
o 4 w0 _— 2 ; 0 ool
Klima og natur "
TRl Sun. Moderate Snow. Light air, 1.4 Heavy rain. Fresh Snow. Moderate Snow. Moderate
i breeze, 5.9 m/s from m/s from southeast, breeze, 8.6 m/s from breeze, 6.7 m/s from  breeze, 5.7 m/s from
Klimabloggen north-northwest, east-norteast, northeast. northeast.
Hett-TV 5]
EARIE MY ES I RE.200E The forecast shows the expected weather for the afternoon hours,
i The 10 day forecast is based on weather data from the European Weather Center (ECMWEF), The forecasts are very accurate the first days, but become less reliable
ar

Seraust-MNaorae

further into the period. The forecast is updated twice daily. Read more about the forecasts (in Morwegian).
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Web Map Service

A standard for showing
maps in a web browser

Defined by Open
Geospatial Consortium
(OGC)

Maps can be requested
from different servers

Clients can build
customized maps

.. File Edit View Go Bookmarks Tools Window Help

a QQ @ @ i-l%hﬁn'h'm nnnnnn Joudy/

- % Home ‘ E3Boockmarks

1[0 wew 1200 ure =] [+]
I Baselayers
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[ Bio 4km

[” Sea surface height
[ current lm
r Salinity

r Salinity (lines) | osfaul ¥|
r Temperature lm

= Phytoplankton

@ Hirlam 20km

I surface wind
[ surface temperature
© Wam 8km
[ significant wave height
™ Mean direction
I Peak direction

Query:
r Bolgespekter
r Vertikalsnitt

iOppdater

Q a|o@rle

2.364

=

F LAWY o 4
Flgradag 2005114012 UTC

T
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azecloudy...
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Web Map Services

e \WMS-diana
- CGl-wrapper for batch-Diana
- Receives WMS-request

- Generates input-file for batch-diana

- Batch-diana creates image
- WMS-Diana returns image to client

e Diana makes new plots when zooming or

panning the map

e Full support of every format Diana

supports

Norwegian Meteorological Institute met.no



WMS-layers from diana can be exported to KML
for use in Google Earth (with time-support)

Wil

.......

ointar 67°20°17. W 16°46'18.03 ve al
=, = @ | [l & trondm@pedemor= - Shell b [ XMMS X Google Earth P - > 10:34:40
2 @0 E & @ | X | B trondm@pedemor=/ped - She $FEmacs parse_ide2.pl (Per) %9 60 = h
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Download Diana?

e Avallable under the GPL-license
e Avallable from

Questions:
E-mail: diana@met.no

Norwegian Meteorological Institute met.no


http://www.met.no/diana/
https://svn.met.no/

summary

e Diana available under the GPL-license

e New forecast production system

- Based on manually corrected gridded
database

® Yr.no
- Weather forecasts to the public

Norwegian Meteorological Institute met.no
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