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What is Metview?

Workstation software, runs on UNIX, from
laptops to supercomputers (including macOS)

Developed at ECMWF, built on other ECMWF | i

libraries

Open source, Apache 2.0 license
Data access

Data processing

Data visualisation

lcon based user interface

Powerful scripting languages - Python and
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Interactive visualisation
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» Navigate folders and initial data inspection
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* Visualise using default styling
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 Create a contouring icon and use ecCharts default style
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« Check out the style browser
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» Store that icon for re-use
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 Create our own simple colour scheme
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 Create out own multi-stage colour palette
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» Check out the palette browser
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* Interactive inspection of statistics
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* Interactive inspection of point data
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» Generate Python code
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» Export to pdf or other formats via Ul and Python call
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* Inspect the atmosphere
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Data pre-processing
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Pre-processing

* Precipitation:
— De-accumulation

— Model output can contain accumulated
precipitation, e.g. 12-hour forecast
contains all precip accumulated over 12
hours

— Must ‘de-accumulate’ it to see amounts
over shorter intervals
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250 250
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Pre-processing

» Regridding, cropping, masking:

— Transform from spherical harmonics to grid

— Regridding for harmonisation or data volume reduction
— Area cropping for data volume reduction
— Masks, frames
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Pre-processing sl o i sl e il e

* Wind:
— Computation of U/V wind from vorticity and divergence
— Computation of wind speed from U/V

— Computation of rotational and divergent wind

A
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Pre-processing

» Slicing:
— Vertical profiles
— Cross sections
— Time/height diagrams

— Directional averaging, e.g. zonal means

Run=2020-02-28 0000 UTC Lat=50 Lon=5
0 0

Pressure fhPa)

LEEse

Wind + Relative humidity

Cross section of Wind & peed 20200723 00 step 12 Expyver 0001
L) e 10 12

~

W W
=1
L

g 88

.

A 38 SQS8LLF

Pressure hPa)

111111

VEATHER FORECASTS

ERAS - Monthly Ozore mass miking ratio 2010 - averaged between 705805
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Pre-processing

 Plenty more, including

ensemble data

c ECMWF EUROPEAN CENTRE FOR MEDIUM-R

Ensembles

RMSE curves Z500 for ensemble

MSLP ensemble mean and spread
compared to analysis
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Ensemble stamp map total
precipitation over France

Ensemble difference stamp map
of z500

Comparing MSLP of perturbed ensemble membe
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?!888
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Difference maps of two ensemble
members to analysis

Cumulative distribution function
MSLP for ensemble forecast
at Toulouse, France




Get inspiration (and code)

A metview
# » Gallery
Gallery
Map projections

Bonne Projection

Robinson Projection

Mollweide projection

GRIB - Humidity
advection

GRIB - Thermal Front
Parameter

GRIB - Absolute
Vorticity ERAS

GRIB - Vertical Integral

GRIB - Map with Zonal
Mean Curve

ODB - AMSU-A
Radiance Map

BUFR, Geopoints -

Coloured Observation observations

Values in Circles

Geopoints - Aircraft

< ECMWF
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Cross Section with Cross Section in Height Cross Section 3D Wind
Orography and for Model Level Data in Height for Model
Boundary Layer Height with Orography Level Data
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# »Tutorials » A Quick Tour of Metview © Edit on GitHub

Metview availability — outside ECMWF | _
* Available for Linux and macOS A Quick Tour of Metview

PY I n Stal | fro m b i n ari eS This standalone module is a good first introduction to Metview and should take 20-30 minutes.

A Simple Data Visualisation
— openSUSE, Fedora

When you first start Metview, you will see something like this:

moe - Metvies w & @
File View Go Bookmarks History Tools Help

« Conda (via conda-forge)

= {ff B 4 B This tool helps you define a region.

conda install metview —-c conda-forge )
conda install metview-batch -c conda-forge . e
conda install metview-python -c conda-forge E o

QR A& [+

&
‘jl

R =

README |

| vwvtincaen w |

Customising the plot to bring out information

Homebrew packages coming soon! Rtk the Mt dekio, Crete v con e saect Contoutng, Rt el L

created icon to 'shade’ and edit it, setting these parameters:

e Build from source o -

BUIld from bundle Contour Shade Method  Area Fil

You can also play with the colour settings. When done, click OK to close the editor,
the GRIB file and drop your shade icon into the plot window. There are loads of optey|

T h e M etVi eW Pyth O n i nte rface Can Contouring icon, which exposes all of the Magics parameters. Supplied in the folde

additional Contouring icons for you to try dropping into the plot window to see wh

to be installed separately if not in
conda:

pip install metview

 an
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For more information...
* Ask for help:

— https://confluence.ecmwf.int/site/support

* Visit our web pages:

— https://metview.readthedocs.io/en/latest/index.html

Welcome to ECMWF Support Porta

Support for users of ECMWF, Copernicus Atmosphere Monitoring Service (CAMS) and Copernicus Climaté Chz

Q  What are you searching for?

Questions?

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECA!

Thermodynamics

dewpoint_from_relative_humidity()
dewpoint_from_specific_humidity()
eqpott_m()
eqpott_p()

lifted_condensation_level()

A& » Python APl » Data types » Fieldset object

Fieldset object

class Fieldset

€ Edit on GitHub

Metview's Fieldset object represents GRIB data. It is a container-like object with each entry

representing a GRIB message.

Canetrintian

Computes the dewpoint for a given temperature
and relative humidity

Computes the dewpoint for a given specific
humidity and pressure

Computes the equivalent potential temperature on
model levels

Computes the equivalent potential temperature on
pressure levels

Computes the Lifted Condensation Level (LCL)
using the parcel method

e M —RA 0 A S

a path to a GRIB file or using readi):

A metview

mv

# » Notebooks

Notebooks

Advanced regridding of
data

Gallery

Notebooks

r

Cross Section example
using reanalysis GRIB
Build data from CDS
Rel

Licence

N S e

LB AN,

Analysing data (GRIB) Computing and plotting

wind speed (GRIB)

Computing and plotting
ENS data (GRIB)

Computing ensemble
mean and spread with
xarray and plotting the
results with Metview

©) Edit on GitHub
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» Backups in case the videos do not work!

 aa
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one-i-prepared-earlier - [Workshops/UEF-2022/joachim - Metview

@ = = * ® & > 'r = » Workshops P UEF-2022 P joachim P one-i-prepared-earlier P Sﬁfc
"~ webinar-may-2020 "~ metview-python-github#39 T NWP-2021 " one-i-prepared-earlier X | °  data-prep | + O < >
joachim_surf_global.grib ecmwf
ﬂ Cross Section View
@ Python Script.py
beaufort )
eaufor E*%
@ @ Vertical Profile View
yellow-red yellow-red-and gridpoints polar view o
—
—
@ @ Hovmoeller View
gradients
@ Wind Plotting
joachim_atmos_speed.grib
My Useful My Views My Visdefs v +
Coloured Markers Land Sea Shade Shade ecCharts gridvals_1x1
@ I ID I @ & i

(A=A o




Thursday 15 December 2011 12 UTC ecmf from t+0 to t+6 VT.Thursday 15 December 2011 18 UTC surface 10 metre wind gust in the last 6 hours
16 34 55 . 0 159 3 208 24.5 208 327

T =] —

50

Contour icon editor — style browser —

70°N

Icon name: beaufort

beaufort - [Workshops/UEF-2022[joachim/one-i-prepared-e =T - ~

Type: MCONT Modified: 2022-05-29 12:51 ST =
= -~ =9 .
Y Filter ... %o

60°N ¥ Fd o
Folder: /Workshops/UEF-2022/joachim/one-i-prepared-earlier ~ %% Kee F

o
D Contour Automatic Setting ISter Name ‘ fﬂ
40°N - 5 = 5 ) :
) Contour Style Name sh_all_f03t70_beauf . Q»
Filter - ' /‘b/z\,/\\_\
I o %
Maichingistyles = Style sh.all_fo3t7o_l | &
* | sh_YIGnBu_o3_sfc Img L3 P— » L // L L
sh_all_aod =y - —J::‘ *ES . -
- e 3 - Q—".b Rl
sh_all_co_500hpa vl Ly ==
sh_all_co_upper -
- e 2
b .
M e _ = =

Method Method : contour shade Level list :
(0/0.3/1.6/3.4/5.5/8.0/10.8/13.9/17.2/20.8/24.
5/28.5/32.7/50) Colour : All colours Used for

sh_all_f05t300Ist

[ sh_all_fot1si1_5

P sh_all_f0t20Ist

wind

— Layers wind_speed, 10m_fg_interval
sh_all_f0t640_energy | Keywor rainbow, wind gust
e e e v ds
D Legend (®) On () Off
Contour Legend Text
Contour Method |Automatic v l
Contour Interpolation Floor -1.0E21 Q| [~
- EC MWF EUROPEAN Templates > 46

Reset OK
 Reset |

H Cancel || Save




Contour icon editor — custom style

< ECMWF

' [ NON | yellow-red - /[Workshops/UEF-2022[joachim/one-i-prepare

Icon name: yellow-red

Folder: [Workshops/UEF-2022/joachim/one-i-prepared-earlier
Type: MCONT Modified: 2022-05-29 12:56

?‘Filter ’
Contour Label Frequency ‘2

) Contour Shade (®) On () Off
Contour Shade Technique | Polygon Shading
Contour Shade Colour Method I Calculate

') Contour Shade Method IArea Fill

10

Thursday 15 December 2011 12 UTC ecmf from t+0 to 146 VT:Thursday 15 December 2011 18 UTC surface 10 metre wind gust in the last 6 hours
n 1 i 21 2 27 10 33 38

40w

70°N

37.7889

) Contour Shade Max Level Colour

[

0°E 20°€

) Contour Shade Min Level Colour

‘ |:| Yellow

Wheel Grid Red: 255 |,
4

Green:
Blue:

Hue:

Saturation: 255 |4

Lightness: (128 |5

Opacity:

[ /255 |2

HTML: #ffff00

Macro:"RGB(1.0000,1.0000,0.0000)'

EUROPEAN C

D Contour Shade Colour Direction I Clockwise > l
Contour Legend Text ‘ ’
Contour Method |Automatic A l =

Templates >
Reset OK l I Cancel I I Save
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Contour icon editor — advanced editing of gradients .

< ECMWF

Thursday 15 December 2011 12 UTC ecmf from 140 to 146 VT:Thursday 15 December 2011 18 UTC surface 10 metre wind gust in the last 6 hours
10 10.37610.76 1125 1.5 N8 25

2620.625 22 23.37624.7676.126 27.520 526,55 7I0. 5860 61582 6400, 673 70235.731130.7637,7689

] | [ | el

7612.2612.626 13 13.37613.75 15.125 16.5 17.87619

70°N

EUROPEAN C

@ @ gradients - [Workshops/UEF-2022fjoachim/one-i-prepared- —~
— Icon name: gradients - N i .
Folder: /Workshops/UEF-2022/joachim/one-i-prepared-earlier %
— Type: MCONT Modified: 2022-05-30 13:11 4 -
T Filter ... o' "’ : .
') Contour Label () On (e Off an A 37 s
' Contour Shade (® On () Off &
N =
Contour Shade Technique I Polygon Shading R . i
D Contour Shade Colour Method | Gradients
‘D Contour Shade Method IArea Fill - :01 - -
'D Contour Gradients Colour List m
Revertto: ')
Wheel m Red: |1 b= Hue:
Green: Saturation:
Blue: Lightness:
Opacity: D
HTML: #0166fd
Macro: 'RGB(0.0059,0.3996,0.9902)'
Contour Gradients Waypoint Method I Both hd l
Contour Gradients Technique IRgb A ]
| ¥ Cantour Gradiante Stan Liet 101010 P aiAd
Templates > 48
E OK l I Cancel I I Save




Metadata, histogram in sidebar

< ECMWF

5
6 TEITTEED

*E

BO°N

40N

30°N

Frames Layers I Symbols l
% only-wgust

[ Metadata ] [ Values ]

20

Date 20111215

Time 1200

Step 0-6

Level 0

Level type sfc

Grid type regular_lI

Dx 0.5

Dy 0.5
Statistics (for data in visible area)

Points 17430

Minimum 1.36214

Maximum 37.7889

Average 13.3399

Stdev 5.7685

Skewness 0.886343

Kurtosis 118817

Histogram (for data in visible area)

<= Layer list
[

TB00

1200

Boo

ago)

Bar
S

From To

an AN A=e A~

4
[ Stats ] I Histogram I
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Point inspection

(LS S = ] \{51\:_:_{_: LN N il [P 1= [ S Q- | I, s

+ + + + + + +

ez 1| Lon 5.020 Lat 52.493

*
I Layer Value Lon Lat Dist (km)
—— | only-wgu 18.796708 5.00 52.50 1.57

’IE 33 1E Z]3] 16,74 14,8
+ +
— f
21.60 21.45 ' .46 15.42
- ' + +

13 A8

%
) /
22.77 AR, 18 1?|. 16.12
+ + Vot | +

S
9 T19.38 19.05

72 18.82 1?4
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.r_.-".- rd
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| I ~—
16.849 158.03 II| 17.85 18.83 18.03 18.72 18.87 18. ET-' Tﬁ-\bﬂ 1\} a7 | 14.31 1@H 15.78
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Add a wind layer

@ @ Wind Plotting - [Workshops/UEF-2022/joachim/one-i-prepared-earli...

Icon name: Wind Plotting
Folder: /Workshops/UEF-2022/joachim/one-i-prepared-earlier 4

S

Type: MWIND Modified: 2022-05-3109:37

Thursday 15 December 2011 12 UTC ecmf 1418 VT:Friday 16 Dacamb_ef 2011 06 UTC surface 10 metre U wind mmpﬂnam.n'm metre Vowind component | ? Filter ... =
Thursday 15 December 2011 12 UTC ecmf from 1412 to t+18 VT:Friday 16 December 2011 06 UTC surface 10 metre wind gust in the last & hours
i iz 15 18 Eal 24 a7 a aa 36 37,24 Legend O on @ Off ~
- I I l Wind Advanced Method () On (® Off
! Wind Arrow Calm Indicator () On (e Off
. ) Wind Arrow Calm Below 10 Q
') Wind Arrow Colour ‘ - Charcoal v
Wind Arrow Head Shape 0 Q
Wind Arrow Head Ratio 0.3 (%]
i Wind Arrow Max Speed 1.0E+21 [ %]
Wind Arrow Min Speed -1.0E+21 [x]
! Wind Arrow Fixed Velocity 0 Q
] Wind Arrow Thickness 1 Q
Wind Arrow Stvle ' Solid -~
Templates >
| OK ] | Cancel l Save
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kL)

33 36

377889

<Conaring>
Export to PDF/PNG, Generate Python code ls
@® Export
Look in: ‘E/Users/cgi/metview...i-prepared-earlier 'l o O O ﬁ. @
@ O @ joachim.py - [Users/cgi/metview/Workshops/UEF-2022[joachim/one-i-prepared-earlierfjoachim.py A a8/ blars “ Size Kind Date Modifie =
- cgi [l gridpoints_1x1 150...tes pla..ent 31/05/2..2 C
H 9 ¢ S B El ® S [0 metvi.. [ gridpoints_1x1# -- Folder  31/05/2..2C
5 B gridvals_1x1 168..tes pla..ent  31/05/2..2C
6 wgust = mv.read( 8 B joschin Bl POF -- Folder  31/05/2..2 C
7 param = "10fg6" PS 49 bytes pla...ent  30/05/2...2 1
- r
o 3 q PSCAIRO -- Folder 30/05/2...2 1
g c)’ata = JCETEI N KML 87 bytes pla..ent  30/05/2.21_
10 beaufort <1 H} < SVG Caldar 2NnINEIN r}4
11 — e PNG e Frame Selection
12 beaufort = mv.mcont( E EPS O current
13 contour_automatic_setting = "style_name", Files of type: | EPSCAIRO ® Al
14 contour_style_name = "sh_all_f@3t70_beauf", GLOBE -
15 legend = "on" Output format: () Range ‘ |
ig ) [ Cancel } \ Save ‘
18
19 polar_view = mv.geoview( o
20 map_projection = "polar_stereographic" ece LBE ol ®© aadnd 2 -
21
22
23 mv.plot(polar_view, wgust, beaufort) -
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Set up a vertical cross section while looking at data

Q_e_R (/¥ D

Er ZUNT T U 80T Imom U o 40 V IDTNUrsdday 1o pecemper ZUil 1o Ui suriace 1o meireg wirna gu-‘

Metview - Geography Tool

10 12 15 18 21 24 27 30 33 36 37.7889

| | I [ AN ] Metview - uPlot

— =
=g
60°N G’aﬂ-—x’v )/r
’ ﬁ; 10 II. |
50°N . -
S e 21

30°W 60°W 40°W 20°W 0°E 20°E B&a [d® [Ftowdh -|© @ » Il < > 1 » speeed -| AQRRAQY @ O(A| 9 ¢

Cross section of Wind speed 20111215 1200 step 6 Expver 0001
28 a2 56

© 4 2 35 a8 63 70 72.0054

300

| 400

i

500 -

@®  ® Cross Section View - [Workshops/UEF-2022fjoachimr %

Icon name: Cross Section View
Folder: /Workshops/UEF-2022fjoachim/one-i-prepared-earl| 5661

30°N |~ \\[{‘

? Type: MXSECTIONVIEW Modified: 2022-05-30 16:47
£ .
op |2 RS Y Filter ...
20°N i Sy = gnyem | | 800 -
E 'D Bottom Level |1000
10DN ‘\?“5 wf‘?\—-u—rﬂ
pevt M D Top Level |300 900
oon \ 9 Line 41.06/-62.27/52.12/28.5
é [ Wind Parallel (® On () Off 100G e hrsoow 43.77°N/40°W 46.21°R/20°W 48.650N/0°E 51.08°Nj20°E
el ﬂw a
80w 60 < Wind Perpendicular () On (e Off
S/W/NJE: |41.06/-62.27/52.12/28.50 | Wind Intensity () On (@) Off
 aa Y
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