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« Workstation software for researchers and L EERERas s e 5 e
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— Runs on UNIX, from laptops to supercomputers —_— e 2t —— 7
(including Mac OS X) — PR e JR I |

 Retrieve/manipulate/visualise/examine o
meteorological data

* Datatree Tables P Locatons

Built on core ECMWF technologies:

MARS, ecCodes, Magics, ODB, Emoslib (-> MIR)
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Geopoints, CSV, ASCII
* Open Source under Apache Licence 2.0
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* Metview is a co-operation project with INPE
(Brazil)
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What is Metview?

* lcon-based user
interface

— interactive investigation
of data

— icons represent data,
settings and processes

— icons can be chained
together - output from
one is input to another

* Powerful Macro and
Python interface

— more serious
computations

— batch or interactive
usage
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Metview 5

* First release in 2017 (latest one is 5.2.0)

« Several new features and improvements but no fundamental changes: same
architecture, based on C++ and Qt

* One of the most important new features is the Python interface (see next talk

from lain Russell)
@ python’

 This presentation will focus on the non-python related developments

o
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Improved plot layer management

* Possible to make
changes to the plot
“inline” in the plot
window

« Can drop visual
definition icons
onto various levels
in the plot
hierarchy
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Contouring

» Heavily-used but complicated
editor/settings with over 100
parameters

* Motivation:

— make the editing of contouring
definitions simpler

— use predefined settings

* Metview took advantage of new
developments in Magics
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Contour Label Text |
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E] contour Shade (e On () Off
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E] Contour Shade Colour Table
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Contour colour gradients editor

Contouring - Colour gradients

E] contour Gradients Colour List

* More sophisticated colour gradient

S Red: |0 |3/ Huer  [240 |3
definition

Green: “E Saturation:
Blue: E Lightness: E

HTML: | #0000ff ]

» Can use a single Contouring icon
where multiple icons were needed Iin
the past

Macro: | 'RGB(0.000,0.000,1.0000) ]
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Contouring - Palettes

* Over 300 predefined palettes

* Palette browser in contouring editor
Contour palette browser

E] Contour Shade Palette Name <« -:- eccharts_green_brown_20

"y

Name: AN "
Origin: | ANY - “
Colour. | ANY v|
Count: |ANY v| =
Parameter. | ANY v| 3
Palette Name -

P | :ccharts_green_brown2_28
I Tl :ccharts_green_brown 13
_:-] eccharts_green_brown_16
eccharts_green_brown_20
_:-] eccharts_green_brown 29
CB | eccharts_green_grey 10
[ W :ccharts_green_magenta_b

[ 7 " eccharts_green_magenta_transparent25 6

[ " 7 eccharts_green_magenta_transparentS0_6
W o cobhode arcan massnta tranenorontZE O
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| Contour style b
Contouring - ecCharts Styles

E]l contour Automatic Setting Style Mame =
E] contour Style Name <« sh_all_fV50t58i2

* Predefined ecCharts

5 Clear all filters

contouring styles Name: A
. Layer: ANY -
® Automatlc mOde Style Keyword: |temperature - | 5
assigned to fields using data oo [P -
headel‘ (GRIB or NetCDF) ing styles =l style  sh_al_msoissiz 4
PR sh_all_fV32t42i2 Img : =3
. [ 7] sh_an_fvsstseis : # BT
 Manual mode: contour style <h_all MABISEiA_ct_wh

i

browser is available

sh_all_fivs2t48id

[ ] sh_an_fvs2tasia_tight
— _ Method  Method : Area fill Level range : -80 to 56 Interval : 4
sh_all_fMB4t52i4 Thickness : 3 Colour : All colours Used for

iavi ; . . sh_all MRNISAIA 12 temperature
Retrieving and plotting data in a few lines ; B T T——_—
) — I 1. ) - G 2

_ e_name",
contour_style_name : "sh_all_tfM50t58
leg

plot{grib, cont)

o
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Reproducing ecCharts Layers

* ecCharts icon SN

- Twofold task: | ‘%

— Retrieving data from
MARS and pre-
processing for a given
layer

— Visualising data with

one of the associated
styles

» Works for past dates

« Can be saved into a
script (Macro/Python) to
study or modify settings

El Layer [<<] 925divergence
. |
Name:  |ANY | =
Keywaord: |ANY = | =3
Group: | ANY - | =
Preview Marne ~ Description =
=" :
850ws_spread Ensemble spread for wind speed at 850 hPa. Ensemb. ..
925divergence 925 hPa divergence
Wind speed at 925 hPa
Convective available notential enerav (CAPFY in ifka 4
B style << sh_blured_fM50t50Ist_cell
Styles Style sh_blured_fS0tSOist_cell E
ct_blured_fM5t50 Img E
<2 sh_blu_fM50tM1Ist
sh_blured_S0t50lst
sh_blured_fMS0t50lst_less
“| sh_red_f1t50lst
— : Meth
sh_viobrn_fMs0t50Ist_less od (-2004-100/-750-500-30/-200-1 5013011 1-90-T1-5/-311
M I3I5071911 M 31 5/20/30/50/754 00/200) Colour ;
Two ranges: blug & yellow-red Used for vorticity,
4] 1 divergence -
Expver 1 a)
El Date 120151010 a|
El Time 0000 a|
Bl step -5 a|
Grid 111 a|
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BUFR interface

» Migrated from BUFRDC to ecCodes

« Major internal change but the main interface
remained the same

* Two icons to handle BUFR data: Observation

filter and BUFR picker g 5%

» Metview can filter/extract BUFR into tabular data
suitable for visualisation and further processing

* New way to access parameters: BUFRDC used
descriptors, ecCodes only works with keys e.qg.

Value Lon Lat Dist (km) f f
o,

G1.48 31.05 207.42 ) f [‘;j o'llr -
| / /
,

Descriptor = 10051
Key = pressureReducedToMeanSeal evel

* For backward compatibility we still accept
descriptors

o
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BUFR — New examiner

* Redesigned BUFR
examiner

— Inspect message
structure and metadata

filter and extract data

* Location preview
— Extracts all locations

— Interactive map: can
go from point in map to
data structure and vice
versa

< ECMWF

File View Profiles Filter Help
()= [LY Keyprofile: myprof = T

File: fhome/graphics/cgr/metview/Local/BUFR/ECC/temp.bufr
Permissions: rwxr-x— Owner: cgr Group: graphics Size: 486 KB Modified: 2016-03-15 14:55:55
Total number of messages: 420

{number of messages: 420)

2 [*| Datatree Tables.

(@ Locations

PP [P ) S R [ )

EUROPEAN CENTRE FOR ME,

2 3 2 101 ecmf 0 13 1 1 1 z
3 3 2 1M ecmf 0 13 1 1 1z Value Units key: verticalsoundingSignificance
4 3 2 101 ecmf O 13 1 1 1 p cloudAmount missing CODE TABLE index: 36
5 3 2 101 ecmf O 13 1 1 1 3 heightOfBaseOfCloud missing m i
6 3 2 101 ecmf 0 13 1 1 1 p cloudType missing CODE TABLE =T 4
7 3 2 101 ecmf O 13 1 1 1 3 cloudType missing CODE TABLE units: FLAG TABLE
8 3 2 101 ecm: ] 13 1 1 1 2 jO‘UdT:[p)E orReslationEact ;jfsmg ;DDE TABLE bits: 0000100
& 3 2 101 ecmf O 13 1 1 1 z elayedDescriptorReplicationFactor umeric
Y P 4 flag[sl: SIGNIFICANT LEVEL,
10 3 2 101 ecmf 0 13 1 1 1 p LB pressure: 100300 TEMPERATURE AND/OR
n 3 2 01 emfo 13 1 1 1 i » RELATIVE HUMIDITY
12 3 2 101 ecmf 0 13 1 1 1 Z Ml pressure: 99300 Element
13 i 2 101 ecmf 0 13 1 1 1z pressure 99800 element: 008001
14 3 2 101 ecmf O 13 1 1 1 z verticalSoundingSignificance FLAG TABLE : ) 0
category: 08
15 3 2 101 ecmf O 13 1 1 1 e nonCoordinateGeopotential 630 m2s-2 S0,
" code: 001
| dafinition: WMO
D T Lat  Lon  Ident  Day * patatree Tables ® Locations 001 Representation
20090123 140200 45.2617 -75.3633 CNJCA312 23 Number of locations: 31306 = 0
20090123 140300 45.26 -75.3217 CNJCA312 23 s « |Subsat Rank Latitude Longitude a3 Ference: 0
20090123 140300 45.2567 -75.2817 CNJCA312 23
13609 1 N/A 30.2500 43867 Bce: 0idth: 7
20090123 140300 45.255 -75.2383 CNJCA312 23 13610 1 A 20.2550 23050 . .
20090123 140400 45.2517 75195 CNJCA312 23 . : 2 pe: FLAG TABLE
13611 1 N/A 28.2683 4.2233
20090123 140400 45,2333 -75.1517 CNJCA312 23
13612 1 N/A 27.2733 41500 ar log on new mes
20090123 140400 45.2467 -75.1067 CNJCA312 23 =
13613 1 N/A 26.2017 4.0683
20090123 140500 45.2433-75.06 CNJCA312 23
13614 1 N/A 47.8233 9.9733
20090123 140500 45.2417 -75.0133 CNJCA312 23
13615 1 N/A 47.5367 8.9183
20000123 140500 4524 -7495 CNJCA312 23
13616 1 N/A 47.2550 7.8550
20090123 140600 45.2417 -74.9183 CNJCA312 23
13617 1 N/A 46.8367 6.9367

2

1

1

1

1

1

1

1

1

1

1

1

1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1 20090123
1

1

1

1

1

1

1

1

1

20090123
20090123
20090123
20090123
20090123
20090123
20090123
20090123

140600 452417 -74.87 CNJCA312 23
140600 452433 -74.82 CNJCA312 23
140700 452433 7477 (CNJCA312 23
140700 45245 7472 (CNJCA312 23
145600 49.6733 10.0867 EU3845 23
142100 312367 447333 EUG053 23
142800 3025 438667 EUG0S3 23
143500 29255 4305 EUG053 23
144200 282683 4.22333 EUB0S3 23
144900 27.2733 4.15 EU6053 23
145600 26.2917 4.06833 EUB053 23
142100 47.8233 9.97333 EUOB03 23
142800 475367 8.91833 EU0OB03 23

144200 46.8367 6.93667 EUOS03 23
145000 46,105 6.405 EUOS03 23
145700 4545 571833 EU0O803 23
142100 49.5733 10455 EU0395 23
142900 500733 9.37333 EU0395 23
143600 50.0183 8.105 EU0395 23
144300 49.8417 6.855 EU0395 23
145000 49.6683 5.61833 EU0395 23
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BUFR examiner — Filter and data extraction

* New BUFR filter
merging the two
existing ones
(Observation filter
and BUFR Picker)
and using
advanced
features from
ecCodes

* Will be available
as an icon and
command in
Macro/Python

< ECMWF

Date mode
Date
Time

Window {minutes)

Area

Identifier

Identifier value

D Custom condition count

D custom key 1
Custom operator 1

D custom value 1

v

D Extract values
Parameter count

"D Parameter1
Parameter operator 1

Parameter value 1

Coordinate condition count

D Extract mode
Extract coordinate

Extract date/time

Filter message/subset by header
Filter message/subset by data

Window

7] |ANY

Y

o | »

WMO station

ANY

1 =
ensembleMemberNumb

2

Extract data as table

On

1 =
pressureReducedToMea

ANY
0 =
Al

on

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHE

Datatree = Compressed | Tables Extracted values

Mumber of extracted rows: 35

message - latitude longitude date time pressureReducedToMeanSealevel =
1 11.60 139.20 20151118 00:00:00 Q99600

1 12.20 137.80 20151118 00:00:00 99300

1 13.00 136.40 20151118 99200

1 13.60 135.00 20151118 00:00:00 98800

1 1410 133.80 20151118 00:00:00 Q9000 =z

°,

*'| Y Runfilter

Clear options

Editor sections:

Expand all
Expand edited

Collapse all

Extracting MSLP along a tropical cyclone

track for an ensemble member in an ENS
forecast

D
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CodesUI

* The BUFR and GRIB :

. El ecCodes Pages / Metview
examiners are CodesUl
re I eased Se parate Iy * What is Metview Created by Sandor Kertesz, last modified on Mar 14, 2018
under the name of " ticence
* Download
CodesUI X i
Releases
H > Change History
* CodesUl is a
* Metview at ECMWF
standalone software » g
appllcatlon Wlth the > Documentation
minimum possible > Galley
. > Support
dependencies o
(eCCOd eS an d Qt) ) I\:‘l:e:n; . i © CodesUl is an interactive application built on ecCodes to inspect
e WMO FM-92 GRIB edition 1 and edition 2 messages
v CodesUI * WMO FM-94 BUFR edition 3 and edition 4 messages.
> CodesUI - Documentation
With CodesUl it is possible to:
* CodesUI - Releases
‘ e inspect the overall structure of GRIB and BUFR files
* CodesUl - Change History ® examine the data and metadata of the individual messages
* CodesUl at ECMWF For BUFR data these additional features are also available:
* Latest News e filtering BUFR messages

1]

e extracting tabular data from BUFR messages
® plotting BUFR observation locations on an interactive map

£} Space tools <«

o
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a...:-: :":.:.::
a: oo et

FLEXPART FLEXPART
* FLEXPART "VOLCANO",
starting_date )

flexpart_release(

- F L EXi ble PA RTiCle d ispersion E:.t& rt-i r‘lg_t-i fﬂE‘ : ; 'I_ 3 Mean trajectory and cluster centres starting at: 20120517 15 UTC
ending_date : 2 AT 00 R 1 R T G Lo Yo 0@ e
mOdel ending_time :
area : [63
top_level
bottom_level

— Metview supports version 9

 Metview can

— prepare input data (from
MARS or set of GRIB files)

reexpart (d crronaus cadeeld

r= flexpart_run(

output_path : "result_fwd",
J:L input_path : ../data",

starting_date

— run a FLEXPART simulation ST e

ending_date : 20120519,
ending_time : 12,
1 = p output_fields_type: "conc",
‘/ 1 i" l output_flux : "on",
output_trajectory :
output_area : [46,

— process and visualise the output_grid :  [0.5,0.51,
output

o
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FLEXPART - Gridded fields

 Gridded output in custom binary format -4 section2Length 82
5 numberCfSection 2
° Metview automatica..”y CO nvert§ |t to GRIB g; g::i;:&:lr‘i?:r:ionNumber ;0[2FLEXPART local definitions for Metview (gribzlgrili
In the post-processing step (using local i .
GRIB deﬂnr“ons) 21 numberCfReleases 1
22 releaseNumber 1
. 23-62 releaseName VOLCANO
« Standard GRIB based computations and 63 numberOfAgeClasses |
visualisation T 0
69-72 ageCIassEnd 999999999

FLEXPART Par:fcmd [gm®*-2] Species: SO2 Level: Om Step: 12h Valid: 2012-05-18 00 ot Qo0 aos
o001 omos a0t o ao0s oo

1 ] —
] [T - ‘ -
5w 5°E

20W 15W 10°W 0E

o
[TTTTTT]
5W

65N ~— - | N
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Met.3D interface

e Met.3D

— Interactive 3D
visualisation software

— Developed at the
Technical University of
Munich (TUM),
Germany

* Metview can

— Prepare input GRIB
data

/ 70

lcon name: Met3D
Folder: /Local/Met3D

="| Type: MET3D Modified: 2018-09-18 10:14

— Start up Met.3D with

Show disabled parameters

some initial

Source |DFF L ¥

configurations

_—

Accepted icons: (§)

Data = @{’L

Met30 Prepare

Fipeline File |DEFAULT €

Met3D Prepare Met3D
& ECMWF

Frontend File

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

DEFALULT €

Source: Rautenhaus et al. (2015)
CC Attribution 3.0 License
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Future plans

 Improve performance on HPC filesystems. Should make it easier for users to choose
different memory/disk strategies for storing intermediate data steps.

« Redesign the Metview display window:
— move from a complicated scene graph/vector graphics approach to a simple image based rendering
— add more on-screen data analysis tools

o
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For more information...

* Email us:

— metview@ecmwf.int

Visit our web pages:

— http://software.ecmwf.int/metview

Download: Metview source, source
bundle, binaries)

Documentation and tutorials available

Metview articles in ECMWF newsletters

Questions?

See us at the exhibition tomorrow!

5 +
_ s—

File View Animation Zoom Tools Help

Baa [fsmwne-le e 000 =
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Forecasts
performance 2010

Simulation of the
Madden-Julian Oscillation

Use of the EPS for ALADIN-LAEF

Metview 4 -
ECMWF’s meteorological workstation

Green computing at ECMWF

SCECMWF
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