1998 00 UTC surface Convective precipitation
= m

f ECMWEF data

lon O

t

1Sa

suall
ECMWF

dor Kertész

lain Russell
an

S

Run: 20190116 1200 UTC St

ECMWEF

Development Section

© ECMWF May 13, 2019

ECMWF

 as
\ 4



Outline
* Overview of ECMWEF visualisation systems « BUER data in Metview

— ecCharts & Metview

e Scattered data in Metview

 ecCharts summary — Geopoints, CSV, lists of values

* Getting started with Metview  NetCDF and ODB data in Metview

* GRIB data in Metview  Map projections, analysis views (e.g. cross
— Getting data into Metview section), layout
— Styling
— Comparison of plotting algorithms * Scripting, and using other Python tools

— Using ecCharts styles and layers

 Where to find out more

o
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ECMWF Visualisation Packages

» ecCharts * Metview
— Runs in a web browser — Desktop application running on Linux or Mac OS X

— Pre-defined graphical products from — Post-processing and visualisation using any
ECMWF’s recent forecast data ECMWEF data (recent, past or experimental)

— Uses Magics for graphics — Uses Magics for graphics

— Restricted service — Open Source

_—— il
SSECMWEF  broduas  Projections  Views Save Dataavailabilty Help  Go fain Russell | sign.ouf

Machine View Devices Help
v data - fan nd, 2wl 8 @ E 25-20150309_1350.pct < 5

Fle Viw Go Bookmaks Hsiory Tools Hep File Edit View Go Bookmarks Tools Sefiings Help

Y7 @ 9 4 > anayss andvis course » day2 4 JPrevious | F/Next | Fiwidth @ v| S Zoomout @ zoomin | Browse | [i) zoom /] selection
—_ | Contents @
| omes 3| (Y
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Black wind flags (in knots)
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ecCharts Overview CECVNE =

- Interactive web service for forecasters ;‘Xf;ﬁ f‘iag‘i\:- - VP e {
to view ECMWF forecast products BN N2 fé aan
— Real-time data (around 250 layers) from \'k oF
medium range (HRES, ENS, wave) and e ———r—
extended range, and Copernicus CAMS |
service that are updated as soon as they [ e e s 2
are available from our dissemination = ’
system

* Also provides a WMS service so that
plots can be embedded in other
applications

« ecCharts is a restricted service that is
only available to Member and
Cooperating State forecasters and - N
licensed subscribers of ECMWF Web | ba /K A

o == 0 3
ProduCtS Untitled - de3My201900UTCVTFdy3My201906UTCS ep6 \ 3 .33°
A Sat 04 Sun 05 Mon 08 Tue 07 Wed 08 Thu 09 | Fri 10 Sat11 |  Suni2 |
(> g i3 Voy. o0z ol el e Bl el el e e e e e |

(© 57.54°N 2.67°W

JENN
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ecCharts Layers and Styles

» ecCharts has some key concepts:

- Layer = data + visual styling

— Most layers have several styles available
* Product = set of combined layers

» Users cannot fine-tune most aspects of
the styling, but many styles available,
based on years of work and experience

< ECMWF

Layer select

Select from these ECMWF Layers to add to y

”
T ¥ “ Total column water: Vapour

\ Filter

279 matching items

FOlTICal and geograpnical Teatures

Boundaries Rivers

High resolution forecast (HRES)

I
T
W

¥

e - e A S

Contour shade [Range: 5 to 100)

Ty,

Model orography
from HRES forecast

Mean sea level
pressure

o =g b )
ol P

CAPE shear Convective

inhibition (CIN)

ﬁfﬂi“:" $y e =N

-
L= » W
4 20 - v Eea
i i i iﬂii ENg e N 1

sunshine duration
over the last 24

Convective
precipitation

. e
=
.._“k

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

¥ e~
Al Ml
T e
1‘ = " E " .n. -
P i e ) 2510100) V)
Coentour shade (Range: 0.5 /300,
no isolines) Apply
*
K-index Total totals index Convective
available potential
e T
l".“'_e—'\.h‘--:-_.\ Q’P"I:\r 1
] ! X:;_:ci it
Precipitation type  Total columnwater  Total precipitation
- N | fo =
-{ e S Y g e - .'-'d
W e AR T g o
SO R, B ar TSI SRRt SR b
Stratiform Total snowfall Total precipitation
precipitation rate
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Vertical profiles x
Location: 57.54°N 2.67"W

ecCharts Point Data Tools

Vertical profile
Base date: Thursday 2 May, 1.2 UTC Valid for: Friday 3 May, 06 UTC

Tephigram Dewggint depression

* Various tools to display a wealth of data
at a given point on the map

S s SoESe W——— _—rere.

Time Series Mllllls'l'l ms =
Location: 57.54°N 2.67°W © more Q Load

10-day epsgram 2Zm Temperature (O
Base date: Friday 3 May, 00 UTC, adjusted to 72m hejght

Data values near location 57.54°N 2.67°W 5
Ensemble mean for mean sea level pressure (hPa) l
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Hl 1o
HH o aooe

1005
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| ®|
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What is Metview?

» Workstation software for researchers and operational
analysts

— Runs on UNIX, from laptops to supercomputers
(Linux and Mac OS X)

* Retrieve/manipulate/visualise/examine meteorological data

* Interactive usage or scripting (Macro or Python)

« Can access MARS, either locally or through the Web API

 Serving users of ECMWEF data since 1993
* Open Source under Apache Licence 2.0
* Metview is a co-operation project with INPE (Brazil)

v

o
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

File Edit View Go Bookmarks History Tools Help

= 97 = 4 @ e Local p Tests p

| Folder | Tests [ | 1 or

Folder: /workshops/UERRA 2016
Type: RETRIEVE Modified: 2016-11-16 16:06

Esat

i

Bl stream ENDA

El Expver

| File Edit View Inset Program  Setings
® 06vEal

[oY =

e|| 6 # retrieve some data
) 7

= 10
11

413

il 19

Bf1 = (
"W 9f2 = (

12 # perform some calculaf
el |1dcv_f1£2 = (f1,
dl15ev f1£f1 = (f1,

l6cv f2f2 = (£f2,
‘117 var_£f1 = (£1)
Fef (18 var f2 = (£2)

20 corr manual = cv flf2

21l corr manual2 = cv flf2

22 corr_builtin = (

23

covar of fl1 and £2 = 6152

corr_manual = 0.8702346

corr_manuall = 0.8T702346L | umm neommsmmioes e
corr builtin = 0.8702346] wwenmormnn A s i £ )




Getting data files into Metview

 Copy files into [

File View Go Bookmarks History Tools Help

SHOME /metview/.. ... =

- 3
~ai—] ¢ [ »

° Create ||nkS 26 solutions grib-smooth-2019-02-01 wind-flags-2017-01-30 Dema alr BR w

* Macro/Python can [
read data files from . . cone
anywhere

A Useful | Basic | Data Access | Riltars | Macras = Maodules (Data) Modules (Plotang) * |» -

-

& ECMWF
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Retrieving MARS data with Metview

° Use MARS File View Go Bookmarks History Tools Help

Retrieval icon == = - 4

solutions grib-smooth-2019-02-01 wind-flags-2017-01-30
@ o
. 2 L 5
geopotential_fc.grib Mars Retrieval
4
A Useful | Basic | Data Access | Filters | Macros Modules (Data)

& ECMWF

First Ieons 4k :_J b

Modules (Flotang) * | F
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Interactive visualisation

Ty st | : lem ey iew
Fle View Go Bookmarks History Tools Help

i = » ¥ »
solutions grib-smooth-2013-02-01 wind-flags-2017-01-30 First Icons 1r k3 v
@
geopotential_fc.grib
4 3
A Useful | Basic | Data Access | Rilters Macros | Modules (Data) Modules (Plomting) * |» &3

& ECMWF
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V. ID f It I : land_ _shad
Isua e Inltlons Q%.‘ F(;?Eer:?:gimanns.fci?n?arr?icgs:eREC-talk-zm5-12-[]1 [

Type: MCOAST Modified: 2016-11-29 15:22

 Metview has a class of icons called S
Visual Definition Icons Map Coastine e 0n  of .
. Map Coastline Colour [l B/ack |~
* These control various aspects of T —— —
the plOttlng Map Coastline Thickness l1 ﬂ]
- Such as... coastlines, legend, text, 5 o comei Lo S
Contourlng’ SymbOI pIOttIng E] map Coastline Land Shade Colour [« lDRGB{U.QB,U.QE,U.BE} |~

Wheel | Grid | Reg; 250 Hue: |48

e e
- -
, / Green: | 243 | = Sat | 204 =
- -

Light: | 230

Blue: | 208
HTML: | #faf3d ]

o
Macro: | RGB(0.980,0.950,0.8200)' |
E] Map Coastline Sea Shade & On Off
E] Map Coastline Sea Shade Colour [ |RGB(0.85,0.831) M
Map Boundaries on w Of
Map Cities on w Of 9
] [+
Templates [
['“ [H H W OK H@Cancel
;N
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Adding land shading to the plot

o irst Jemo - Metview x

¢ Use the File View Go Bookmarks History Tools Help
CoaStllneS I — v W * Democ P FirstIcons & o
icon h-2019-02-01 wind-flags-2017-01-30 First Icons A v

@

geopotential_fc.grib

I My Views B My Visdefs | Views | Visual Definibons 1 &

S o ¥

& ECMWF
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Generating scripts

 Everything that can be done
interactively with icons can be done via
scripting

* Either via Python or Metview’s own
scripting language, Macro

* They both offer the same functionality,
but Python can interface with other
Python libraries

* Scripting offers extra functionality and
more flexibility

* Scripts can be generated from the plot
window or by dropping icons into
Metview's code editor

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECAST|

Macro  Python

Cross Section with Orography Example

#Metview Macro

Ee

H o # oA o 4 A

# read grib file -
fs = read{source :

Rk dkdrkhkkhkhhkkkkkikdkk | TCENSE START #*¥*#ksdkkdkidiidimhimihrbbkibkiohkid

Copyright 2819 ECMWF. This software is distributed under the terms

of the Apache License version 2.@. In applying this license, ECMWF does not
waive the privileges and immunities granted to it by virtue of its status as
an Intergovernmental Organization or submit itself to any jurisdiction.

*rkEdkd | TCENSE END #®###ddkkkikddiddrkhihibhbbrrhaibbks

contains model level data
"fc_ml.grib")

# read temperature and scale it to C

Tt =

t

read{data : fs, param : "t")

=1t - 273.16

# read wind components and compute speed

u =
Vo=

read({data
read(data

: fs, param @ "u")
: fs5, param @ "v")

sp = sgri(u*u + v¥v)

# read log of surface pressure

Insp = read(data

: fs, param : "lnsp")

# define cross section line
line = [41,-2,78,32]

# define shading for wind speed

sp_cont =

mcont(legend : "on”,
contour_automatics settings : "style name",

contour_style name : “"sh_red_f5t7elst")

P




Generating scripts using drag & drop

ny

[ ] A” |C0nS Can be File View Go Bookmarks History Tools ‘Ijelp”
drOpp6d |nt0 i = v ¥ » Demo » FirstIcons » oy
MetVieW,S COde wh-2019-02-01 wind-flags-2017-01-30 FirstIcons ! «» £33 v

editor to generate |

code @ 9%,
* More can be added = 9sopotentalicg

by hand!

4/.\
Dy

| My Views My Visdefs Views ¥ Visual Definibons | 4 F
Python Script.py (PYTHON) 0 B 2019-05-10 18:02 = oo ¥
J AN
_w ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 14
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Contouring Icon

 For GRIB data, the visual definition
icon we are most concerned with is
the Contouring icon

* From here we can access all the
ecCharts styles or create our own

* Drop the icon into the plot window
to apply it

——{|Icon name: Contouring
Folder: /Demos/First Icons/work (B

Type: MCONT Modified: 2019-05-07 16:42

|

)y

Contouring

Contouring - /Demos/Eirst lcons/work - Metview

Show disabled parameters

OTILLUT LIrTeE TTHCRTTE S S

L | Py

Contour Line Colour Rainbow

) On (8 Off

Contour Line Colour

Contour Highlight

» | e -]

‘@) On () Off

El contour Highlight Style |Da5h '|
Contour Reference Level |D.D Ci|
E] contour Highlight Colour «| |-RGB(U.8486,0.4642,03122} v‘

wheel | Grid Red: |2‘|':' :| Hue: |17r' :| .
Green: | 118 |3/ Saturation: | 163 |5 |

r‘ ‘ Blue: |?9 :l Lightness: |148 :l

Opacity: (] | 255 |¢]

HTML: |#d9764f |

Macro: 'RGB(0.8486,0.4642,0.3122)’ |

Contour Highlight Thickness

3 a|

Contour Highlight Frequency

4 4a|

<

-

4

 aa
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Using ecCharts styles in Metview

* The Contouring icon editor provides a list of
styles from ecCharts

— “Contour Automatic Setting = ECMWF”

« style will be chosen based on meta-data

— “Contour Automatic Setting = Style Name”

* Choose from selection

Thursday 07 March 2019 12 UTC ecmf t+0 VT:Thursday 07 March 2019 12 UTC 850 hPa Temperature
0E 20E

sh_blured_fM1111st
1 sh_efi2t_fM1111st

E Contour Automatic Setting | Style Mame
E]l contour Style Name <« sh_all_fM48t56i4_ct_wh
|tempera [} |
Matching styles ~ style sh_all_flM48t56i4_ct_wh
sh_all_fMA4Bt56i4 ~| Img
sh_all_fM50t58i2
sh_all_fM52t48i4
sh_all_fM52t48i4_light
E sh_all_fME4t52i4 : Wy
: || Method  Method : Area fill & grey contours Level range © -48
sh_all_fMa0t56i4_v2 to 56 Interval ; 2 Thickness : 1 ur: All colours
Used for temperature
sh_anomaly_rb_m20t20 Layers 2t, mn2t, mx2t, 2t_dewpoint
| E—— |

Keywords temperature, T2m, rainbow

Colours

blue, magenta

16
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Creating a style from scratch

* Deactivate Contour Automatic
Setting

This enables all the other options
E.gQ.
Isoline style, colour, labelling

Shading, colour schemes, grid
points, ...

< ECMWF

——|Icon name: Contouring
Folder: /Demos/First Icons/fwork 1]

A

@),

Contouring

Contouring - /Demos/Eirst lcons/work - Metview

Type: MCONT Modified: 2019-05-07 17:00

Show disabled parameters

Contour Automatic Setting

Off

E] Legend

@) On () Off

Contour

@ On () Off

E] contour Line Style

|Da5h

Contour Line Thickness

Contour Line Colour Rainbow

E] contour Line Colour

Red: |0 |*| Hue: 120 |2
Green: |255 ,.| Saturation: |255 ,.|
Blue: [0 % Lightness: | 128 3|

Opacity: (] |255 |3

HTML: #00ff00 |

Macro: |'RGE(0.0000,1.0000,0.0000)' |

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Polygon shading: Calculate 10 colours from blue to red

Contour Level Count

10

5] contour Shade

e On () Off

Contour Shade Technique

Polygon Shading

B0°N

TO'N

Tuesday 07 May 2019 12 UTC ecmf t+0 VT. Tuesday 07 May 2019 12 UTC 1000 hPa Temperature
o 0 o

aaEmd a0 0 =10

1607w 40 120"wW 100w BOW a0

an

40 44555
40w 207w 0E 20°E 40'E G0'E BI°E 100°E 120°E 140°E 160°E

80N J:_‘J:ﬁ h &0

Contour Shade Colour Method Calculate :: T S b Re 5 . ::

30N At LSS _ \‘ 307

5] contour Shade Method Area Fill N N & B O B | ) © .
10°N 1»\_%,] S \_\ 5 ?% 107

5] Contour Shade Max Level Colour 2| -Red 12: ~ K’ﬁf‘*’i}ém :«
— 208 : -\g) : P\ \‘ A 20

5] contour Shade Min Level Colour [ - Blue P P A { o0l Lﬁﬁx& o
E 4075 o J‘ 407

Contour Shade Colour Direction

Clockwise

Contour Legend Text

&0°5

TOS

B0S

160w 40 120w 100w BOW a0

 aa
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

A0 20°wW 0"E 20°E 40'E G0'E BO°E 100°E 120°E 140°E 160°E
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Polygon shading: Calculate 20 colours from blue to red

E Contour Level Count

20

Contour Shade

@ On [ Off

Contour Shade Technique

Polygon Shading

Contour Shade Colour Method

Calculate

Contour Shade Method

Area Fill

36874 % .32 22

160°W

80°W 60"W

Tuesday 07 May 2019 12 UTC ecmf t+0 VT: Tuesday 07 May 2019 12 UTC 1000 hPa Temperature

-3 -20 16 -2 -8 -4 o 4 8 12 ®
200w 0'E 20°E 40°E 8

40°'W

44955

160°E

Pz

Contour Shade Max Level Colour

Contour Shade Min Level Colour

Contour Shade Colour Direction

Clockwise

Contour Legend Text

< ECMWF

10°N

0°N

10°8

30°S =

\\.\
=) §\
v

=
S~
| Sy
[

180°W

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

60"W

e

160°E

80°N

70°N

60°N

50°N

60°S

70°8
80°s
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Polygon shading: remove isolines

E Contour

'

() On (@ Off

E Contour Level Count

20

5] contour Shade

e On () Off

Contour Shade Technique

Polygon Shading

Contour Shade Colour Method

Calculate

Contour Shade Method

Area Fill

Contour Shade Max Level Colour [

Contour Shade Min Level Colour

1

Contour Shade Colour Direction

Clockwise

Contour Legend Text

80°N

60°N
50°N
40°N
30°N
20°N
10°N

0N
10°s
20°s
30°s
40°S
50°s
80°S
70°s

80°s

Tuesday 07 May 2019 12 UTC ecmf t+0 VT: Tuesday 07 May 2019 12 UTC 1000 hPa Temperature

36874 % -3z 3 -3 -20 16 -z -8 -4 o 4 8 1z % 20

= 2 k) O 44 44955

] | e

160W  140°W  120°'W 100°W  80°W 60"W 40°'W 200w 0UE 20°E A0°E 60°E

16

3

80°E

100°E 120°E 140°E 160°E

80°N

70°N

60°N
50°N

24
4

¥

30°N

10°N

- 4 oN
"

2 32 ~e
160°W  140°W  120'W 100°W  80°W  80°'W  40'W  20°W 0E 20°E A0E 60°E

 aa
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Multiple ways to specify the colours used in shading

 Set Contour Shade Colour Method
* The previous examples used Calculate

Contour Shade Technique | Polygon Shading
Contour Shade Colour Method
] contour Shade Method List
__ || Gradients
Contour Shade Max Level Colour >3]
Palette
_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 21
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Shading with multiple colour gradients (“Gradients”)

— Contouring
] Contour Gradients Colour Lt > T S T
E] Contour Gradients Waypoint Method [Leﬂ ']
E] contour Gradients Technigue [Hsl ['Sle. View: airitibet. Zagm? Todls: HElp R S
_ _ __ _ _ BA&@m A [rowmiw -6 6 QOOO00 (et | 2383@ S
E] contour Gradients Technique Direction lAnn Clockwise Visibility - Gradients method for shading —
. : Computing a range of colours with 6 waypoints which are given as level list
Dl san e 5/314/213 contour_level list : [0, 500, 2000, 6000, 10000, 40000]
Templates > | contour_gradients_step_list :[5, 3, 4, 2, 3]
P 5 colours between 0 and 500, 3 between 500 and 2000, 4 between 2000 and 6000...
Reset | 0°E 20°E 40°E o
- - : - '.:"vr 1 C:
30000

20000
10000

60°N
8000
6000
> : | 5000
S0°N 3 B T — ‘ = j 4000

3000
2000
40°N 1500
1000
500

400

30°N 300

300
200
100

0
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Shading with a user-defined list of colours (“List")

E] contour Shade Colour Method llet

E] contour Shade Method lhrea Fill

E] contour Shade Colour List <<

Revertto:| | ' EJ us @

Wheel | Grid | Red: |238 2 Hue: 57 |2
_— 2 UTC ecmf t+0 VT. Tuesday 07 May 2019 12 UTC 1000 hPa Temperature
Green: |238 - Saturation: |D - - D)4 8 = = 2= “__ we
/ — | |

Elue: | 238 : Lightness: | 238 : | M AW 20°W 0’E 20°E 40E 60E 80E  100E  120°E 140°E  160°E
80N
Opadcity: | |255 - A
60°N
HTML: |#eeeeee 50N
40°N
Macro: |'RGB{D.9333,0.9333,0.9333}' - g
v 20°N

'l »
10°N
N 74 =, N
10°S 10°s
20°s 20's
30°S 30°S
40°s 40°s
50°S 50°S
60°S 60°S
70°s 70°S
80°s 80°s
2 32, e
160°W  140°W  120W  100W  80W  60°'W  40'W  20W  OE 20°E A0E 60E  80°E  100E  120°E  140°E  160°E
 aa
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Shading with a pre-defined colour palette (“Palette”)

E] contour Shade Colour Method lPaIette
E] contour Shade Method lﬁrea Fill
E] contour Shade Palette Name << I:_ m_blue_green_11
Tuesday 07 May 2019 12 UTG ecmf t+0 VT Tuesday 07 May 2019 12 UTC 1000 hPa Temperature
| t;..i.l I.-l'_ 1| 1” “l[‘,_l - | BEETE4 a0 a0 =10 ] o -] o 40 44955
G0 1407w 12000 1007 Bow &0 40w 207w oE 20°E A0°E G0'E BOE 100°E 120°E 140°E 160°E
Name: |ANY . = n | N
Origin: IAN\" ToN N
80N G0N
Colour: lA.N\" 50N s
40°H 40°H
Count: | ANY - -
20°N 20°N
Parameter: lA.N\"
10°N 10°N
0N [ig}]
Palette MName e s
[ m_blue_16 ars s
I _blue_6 e o
40°5 40°5
[ TN m_blue_8
508 508
[ "Hl m_blue_green_10 ws . ws
I m_blue_green_11 s - — ——— T 4 ws
[ P _blue_green_12 i = 20 == - e
I:_ m_blue_green_13 WOW  140W 120°W 100W  BOW  B0CW 40W 20W ”E 20°E ME GOE BE 100 120°E 140°E  160°E
[Tl m_blue_green_14
| [ "M  blue green 15
F1

 aa
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5] contour Shade

‘@Dn@ﬂﬁ'

Contouring: contour shade method

Area Fill

a4y

Contour Shade Technique

Area Fll

I oacl| M

60°N

5] contour shade Colour Method

Dot

E] contour Shade Method
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Grid Shading
Cell Shading

Marker
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Contour Shade Technigue

z
[

60°N

5] contour Shade Colour Method
5] contour Shade Method

sharp transitions |

=

good for data with

_
[
O

0"E
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Grid — shows the actual grid boxes

S0°N

Contouring: contour shade technique
ECMWF
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PIOttlng gl‘ld p0|ntS and Va|ueS E] contour Grid Value Plot Type |Euth
Contour Grid Value Min ’—'I DE+21
Contour Grid Value Max "I JOE+21
Contour Grid Value Lat Frequency "I
Contour Grid Value Lon Frequency ”I
E] centour Grid Value Height ’[].3
Contour Grid Value Colour | -Eiue
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Wind plotting

* Metview recognises fields that are vector pairs, e.g. 10U/10V

* The Wind Plotting icon provides parameters for customising the
plotting of wind fields

Wind Plotting - /Demos/First lcons/wor

Icon name: Wind Plotting
‘@ Folder: /Demos/First Icons/work
Type: MWIND Modified: 20159-05-08 18:33
Show disabled parameters
wind Field Type |Arruw5
El wind Thinning Factor |‘I
Legend () On (e Off
Wind Advanced Method () On (e Off
Wind Arrow Calm Indicator () On (e Off
Wind Arrow Calm Below |D.5
Wind Arrow Colour > | -Blue
Wind Arrow Head Shape |D
Wind Arrow Head Ratio |D.3

 aa
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Z

Wind plotting

Tuesday 07 May 2019 12 UTC ecmf t+0 VT Tuesday 07 May 2019 12 UTC surface 10 metre U wind component/ 10 metre V wind component
20E dﬂ“E BO'E
;,f .""“""(ﬁ? ¥ I’a/en‘/{’f// - Ji‘““mﬁﬂ“’/
|
¥

e i g

Wind Plotting

ST L2 arsJd prar aniesLen o

B'E
“"n. G
L e | o Flags

“?@"—ﬂﬁ:ji} Ul I i
o

e T L
= .\.,‘::’.’,ﬁf"/.// ,f,/;;fi!r'é" Wind Field Type Arrows
i)

-~\_\-\§__ if/
: X 70N

- El wind Thinning Factor Streamlines
“:‘i{)«{/ ') 7 ; - Tuesday 07 May 2019 12 UTC ecmf t+0 VT.Tuesday 07 May 2019 12 UTC surface 10 metre U wind component/10 metre V wind component
f/ iy
o

Pl rwor o 1Y
i sy ‘a

p i,v_:,\“\

- . = i)
W . ¥ Fi X 7 gl
= R Vs
1')\\5‘:%&*% = = P I S U
e

ey e T e P e L

wind compaon, S | Tuesday 07 May 2019 12 UTC ecmt t+0 VT:Tuesday 07 May 2019 12 UTC surface 10 metre U wind component/10 metre W wind component
iJ7 20w 0E 20 AE 60 arE

ssday ﬂ?)ﬂay E'DJB 12 UTCecmf t+0 "‘fTTu\E!sn:la].I B’.r' May 2019 12 UTC surface 10 metre U wind component’ 10 met
<

) i%‘ﬁﬁ}l .
N
N
P - 70N TON
~ : v
.A 60N B0
&0 200M
S50°N d 50N
75
v z
3,
40°N 407N
30°N \ <#_BCIW
20W 0E 20°E ArE 60°E B0°E
J2NN
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Specifying own vector components B

Grib Vectors

* The Grib Vectors icon allows you to combine your own fields
Into a vector pair for plotting

IE Grih Mectors - [Demo/First lcons(Grib Vectors - Metvi 5 X ]

Saturday 11 May 2019 12 UTC ecmi 1+0 VT:Saturday 11 May 2019 12 UTC 850 hPa U component of windV component of wind

’ Icon name: Gribh Vectors 140N 120 W 0w 0w
i Folder: /DemoaolFirst lconsiGrib Vectors D‘l 205 — — g - o — — T -— N s ) } . 20°8
A Type: GRIBE_VECTORS_AFF Modified: 2019-05-12 10:46

Type \\ector Field |
Accepted icons: (&) N e A . e ——a Y/

40°5

-
@ wsle > A A 7 7 _> —> X

——9. >
mar_u.'grib > 7 7 7 7 ﬂ.»’L;.—-?.-—;- }F/ —

i ~
Accepted icons: (§) s —— > > Y A~ s Ay \ x s0°s
- G

R
El vcomponent [> my(?jrib __%_;_9__9.__—-?/ -7 H.\\_‘\ N T :__}\“_-L\\

-“i wﬁﬂ"ﬁ
\\.\“’"""”-\\Hﬁ%ﬁ

El ucomponent [

\

\
Show disabled parameters |_|T F e " ™ - - m e = N '\ A X \h \ K/
—— A
-A .3l:l‘5J -~ - — — . ‘ # ~ \‘
—*\
T\
i

Accepted icons: (&)

Yoo\ \
Colouring Field [>»| s . - 2 7 4 2 . - i s - 708
= Y)c’{ﬁy} T
— W

- o A A
- 1405 120°W 100N BN BIFW .F' P

| Templates - |

| oK |[ Cancel
J2ANN
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Complete ecCharts Layers %
EcCharts

° T h e e CC h arts ICO n CO m bl n eS d ata i EcCharts - [Tests/uplot/cases/contouring/paleftes - Metview

and styling — retrieves pre-defined 1con name: Eccharts
. \ng Folder: fTestsfupIot.f'casesfcontourlngfpalettes &
data from M A RS and Styles |t as Type: ECCHARTS Modified: 2019-03-08 11:45
per eCChartS Show disabled parameters | I"‘ T
1|
p— IA
El Layer |<<| ﬁ sim_image_ir
|Fi|ter |
Matching layers =| Layer sim_image_ir E
rh925 Title Simulated | |mage Infrared (IR) channel
@ ] Im e
Simulated image: Infrared (IR) channel START 07.03.2019. 00 UTC STEP: 0h VALID FOR: 07.03.2019. 00 UTC paasel rh_7h_field e
- 120 98065 5. 0200 BB 85 5. 2280, T8 T6-T4- T2 TO58. 66 64 - 6058 06 54 52 0. 4346 M- 42 0B M 2N BB 2 0B B 4208 6 4 2 0 1 35 TONNBETONIBTINDHBITBH . rh 850h f|E|d
i —
160 140°W 1200W 100°W BOW B0W 40°W 20 0E 20°E A40°E BO'E 100E 120E MO0E sed_lce_cover
S0 _ | sea_ice_cover_cf
== = il & )
-~ — S os P ——— L = < interval
GIJ'N.-_. — a—,« : r'"-—. ~ : : d ': =7 P : = ™ sf_rate -
50N ~ - - -5 - B - - Description Simulated satelllte images are
SON S : o= I £ e = generated from the model forecast
e A ' E . ; sim_image_wv fields using the same radiative transfer
20N - . cim image wv ché algorithm (RTTOW) as in the ECMWF
o e _IMage_wn_ - operational data assimilation. The -
oM il F - ey
s ."} e e - A4l El style 2> :"_'."' sim_image_ir_fixed_range
& ) =
s Expver 1 a|
s B E B & -’ b
as - S8 E] Dpate |20190307 a|
508 on e - " | El Time |ooo0 a|
oS = 2 " i 3 T = v -
1S ’ - . e + Step |U a|
s = —_ | ]
i Bl crid 10.25/0.25 a|
160°W 140w 1200 1007w BwW B0W 40°W 200 0E 20'E 40°E G0°E BO'E W00E 120°E HO'E
Fail On Data Error |\"es v| |
£ ECMWF | s
A\ 4 EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHEF
0K | Cancel |

T CTVIvV T STTUCTS Ot ITIPI /T CUTTITUCT GG, COUT TV LT IO T TTC LV TG Vv vV IO Tar O



BUFR Plotting

* BUFR is a very flexible format!

* Designed to store conventional
observations

* But if the files follow some standard
templates, we can plot them directly

< ECMWF

L]

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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BUFR Plotting 4 @

- Customisation is via the Observation Plotting icon, e.g. thinning ©bservation Plotting  BUFR
and size
E] obs Distance Apart |5
e Obs Level 500
Obs Colour >3 | -Black
E]l obssize 0.6
Obs Ring Size |D.2
JENN
_w ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 33

© ECMWE - slides at https://confluence.ecmwf.int/metview/Webinars



Scattered data

» Geopoints, CSV, lists of values, ODB, NetCDF
° Use Sym bOI PI Otti n g icon to apply Styling [ Eie e _]eIgp.-'ome.-"_gr-aphics-"cgi.-"metview.-"course_prep.-'?l]1I’:i.-"metview-for-data--analysis-and-visualis-at

B oo 40 B A
1 #GEO
e - .
Symbol Plotting - /Demo/First Icons - Metview 2 # extracted from GRIB data, on 20190307, by grib_to_geo
y % Icon name: Symbol Plotting 0 3 # original parameter 130.128
=} |Folder: /Demo/First lcons . .
Type: MSYME Modified: 2015-05-12 1156 4 # lat lon  height date time value
_ — 5 #DATA
D ] O =0 |_| T 690 0 1000 2015022)0 1200 251.568 I
B Legen ——— E 7 90 1.5 1000 20150220 1200 251.568
. 8 90 3 1000 20150220 1200 251.568
E] symbol Type | Marker - | 9 90 4.5 1000 20150220 1200 251.568
E] symbol Table Mode [Advancea =N 10 90 6 1000 20150220 1200 251.568
- - 11 90 7.5 1000 20150220 1200 251.568
El symbol Outiine (®) On () Off 12 90 9 1000 20150220 1200 251.568
B] symbol Outline Colour 5 |-orange v| 13 90 10.5 1000 20150220 1200 251.568
14 90 12 1000 20150220 1200 251.568
Symbol Outline Thickness 1 a| 15 90 13.5 1000 20150220 1200 251.568
Symbol Outline Style Solid - E E
| | Geopoints format — columns in ASCII text
Symbol ConnectLine () On () Off -
Templates | ‘
Reset [ Save ]| Ok || Cancel
P oo
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Scattered data plotting — Symbol Type = Marker

Min = -12.775378418 Mean = -0.781192997501 Max = 13.117455957
131175 -10 5 -1 0 5

(I l [ | I |

0'E &UE

o
A4 -
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Scattered data plotting — Symbol Type = Number

Radiosonde - Temperature at 500 hPa
-15.26 -15 -14 -13 -12 -1 -10 9 -8 7 € 5 -4.08

= 1 .' | I

100"W p— 80w 60w

1N

100'W 80w 60w

 aa
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Scattered data plotting — Symbol Type = Text

1l import metview as mv
2
3 pts = mv.input visualiser(
4 input_plot_type = "geo_points", oE a0
5 input_ longitude wvalues = [20,15,8], 7 \\
6 input latitude values = [10,8,12] \\m
7 )
8
9 symb_tex|t = mv.msymb ( ) e
10 symbol_ type = "text", R PointC . ?
ointA 10N
11 symbol text list = ["Point A", "Polnt B","Poilnt C"] % Point B
12 symbol text font size = 0.6, 4 ’
13 symbol text font colour = 'olive', [
14 symbol_text_ font_style = 'bold' ? / &
15 ) . A »
16 ) p CJ
17 mv.plot (pts, symb text) '
=N
C? £
s T : s o s
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NetCDF SpeCIfICS " NetCDF Visualiser - /Demo/First Icons/NetCDF - Metview

lcon name: NetCDF Visualiser

* NetCDF is a very flexible format "= Folder: Demo/First lconsiNS(CDF | (B
ype: NETCDF_VISUALISER Modified: 2019-05-12 12:47
» Use the NetCDF Visualiser icon to Show disabled parameters Geo Points T)
tell Metview which variable / EY NetcetlatToe i
dimensions you wish to plot S — qPainie
Ay Vectors o
Xy Matrix
E] nNetedf Data | L
geopt.ne
Bl netcdr Latitude Variable Iatitude a|
E] netcdf Longitude Variahle longitude a|
MNetcdf %2 Variable | a|
MNetedf Y2 Variable | a|
E] netedfvalue variable z al |
=] netcdf Dimension Setting Method Index - |
E Metcdf Dimension Sefting |time:2 ﬂ|
Metedf Matrix Primary Index Longitude \
_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 39
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Example NetCDF plots

LA™
File View Animation Zoom Tools Help

Metview - wlot <3> v ]

* Matrix data uses

She BOE——Hee 006000G@mHI I8RE

BiEe

Contouring

e Point data uses
Symbol Plotting

* Line data uses
Graph Plotting

heric Model Levels

2 Sim. gal
S‘ar‘ day 20060701 S‘an hnur 43200

210 L\q/ hamatwe F%Ep <120 -90 -60

-50 2088

A0d0y
time (seconds)

rrrv o Metview - uPlot
File  View Animation Zoom Tools Help

Boe @l He e OOOO00[ss ] 22@

9 [k @

HOTITLE
=

IDOE 1M MDE 16DE

Frames | Layers

Data l

Titles <Castlmes> NetCDF Visualiser

AW 1DW 120 100 EDW B 4DW mW  DE mE  A0E e0E ED'E 00

Latitude Jatitude
Longitude longitude
Value V2t
Value attribut
_Fillvalue -32767
add_offset 266.756
long_name 2 metre temperature
missing_value  -32767
scale_factor 0.00139708
7 units K
TE Statistics (for data invi
e Points 16380
s

&

G

[T — : ..  Fi_shade_K | =]
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ODB S i Developed at ECMWEF to handle [ =T
g g g 0 0 Odb Plot Type Geo Points ~
PecItCs observations in data assimilation
0db Filzname OFF al
« Similar to NetCDF —we |- 0 e Accepted icons: [
need the ODB | | E] odbData (> @
Visualiser icon to s- AUSU ode
specify how we want to 0db X Type [ B
plot the data Odb ¥ Type [ M
_ Odb X Variable [ al
« Also allows for a filter - | al
expression Odlb Latitude Variable Iat@nar a|
Odb Longitude Variable [Iun@hdr ﬂl
_ st METOPA Sensy Odhb ¥ Component Variahle [ ﬁl
———— 2m; Odb Y Component Variable [ ﬁl
Odb Value Variable [uhsvalue@budy ﬂl
5_ Odb Metadata Variables [ al
o] j - 7 . ]
= i 7 L. Tz Odb Parameters [ al
BN 20 R 0TS W AN 1 0 A ).
S O S O S A Odlb From [ ]
2 i v L N (R \
i \ AR A (SN LSRN \
i E"*j N N e vl A N vertco_reference_1@hbody = 5
3 1 - v P o - & -
i S & N P A AP S A S A P 1 E] odbwhere
: g 7 2z Zz Z Z Z Z Z
160'W 140°W 120w 100°W 80*W 60w a0'w 20w 0°E 20°E 40°E 60°E B0°E 100°E 120°E 14 s ‘(IM |
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Geographical View - /Demo/Eirst IconsMiews - Metview

Geograpth VIeWS = Icon name: Geographical View -
a Folder: /[DemolFirst lconsiViews I]-
Type: GEOVIEW Modified: 2019-05-12 12:58 G Hical Vi
. R | = eograpnical view
° Use the Geog raph|CaI Show disabled parameters | "'| T arap
L] - S— IA
Vl eW |C0n tO ChOOSE Accepted icons: <% '
map projections and t0  ||.,..ines &)
store sub-areas
Map Projection Cylindrical
Map Area Definition Bonne
Collignon b
Map Cverlay Control
Epsg:4326 k|
Subpage Clipping Epsg:3857
Subpage X Position Geos
Subpage Y Position Goode
La m b e rt Tuesday 05 March 2019 12 UTC ecmf 1+0 VT:Tuesday 05 March 2019 12 UTC 1000 hPa Temperature
L = L Lambert North Atlantic
Subpage ¥ Length Mercatar
Subpage Metadata Info L= =
FPalar Morth
Page Frame Palar South
Fage Id Line Polar Stereographic
Subpage Frame Robinson
Templates Tilted Perspective
I—_
JANN
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Geographic Views

Fle View Go Bookmarks History Tools Help

i = -5 4 »
Bookmarks % ind-flags-2017-01-30 Projections 8 v
UserTests
Tests
»  checks
uplot

Defaults
Y %

A_Useful ° Basic Data Access Filters Macros » | B3

) 2\ £ 1 )

Notes blue_red_shade boundanes cell_shade europe gnd_1x1 gnd_

AN
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Analysis Views

« Some views perform some processing and
present the data in a different way

 Set up the particular View icon

* Visualise it, then drop data + visual definitions into

the plot window

* Cross Section
» Vertical Profile

# define cross section line
[41,-2,78,32]

line

# define cross section in log pres )

Xs_view = mv.mxsectview(
line = line,
top_level = 80,
vertical_scaling = "log’

)

SENOE

Run: 20190116 1200 UTC Step: 6 h Lat: 5 Lon: 0
10 100 2 7 %

* Thermodynamic diagrams
» Average (zonal and meridional)
* Hovmoeller -

: 2

8§88 2
)
b

< ECMWF
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Cross Section Example

r
View (1 n Met

Y
File View Go Bookmarks History Tools Help
EEE S = . »
'019-02-01 wind-flags-2017-01-30 Analysis Views 3 v
o
@ ' &
t_fc24.grib  Cross Section View t_shade_K
4 »
' My Views My Visdefs Views » Visual Definibons | ) #F
— + -
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Cartesian View

« Simple X/Y view for plotting ‘generic’ data, e.g. scatterplots, time Cartesian View
series, ... also Taylor diagrams I E—
|
vaxls = mv.maxls(axls title text = 'Temperature, K',
axls title height = 0.5)
ts view = mv.cartesianview( %
¥ _automatic = "on", hm
¥ _axis type = "date",
y automatic = "on",
horizontal axis = haxis, "
ve rtical—aXiS = VaXlE:I Wed 9 " Thuto ) Frit1 " Sati2
# plot everything into the Cartesian view
mv.plot(ts view, curve 2t, graph 2t, curve 2d, graph 2d, legend) L —
b ‘“1”‘ JHIH 1[ \l l \
‘I‘ \ “ M
o
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Layout (Display Window)

Saturday 27 October 2012 00 UTC ecmf surface Mean sea level pressure

Layout editor allows any S
E“’—ibisplay Window - /course_prep/2016/metview-for-data-analysis-and-visualisation/t n u m be r Of d iﬁe re nt VI eWS ——ii i o

Icon name: Display Window e 3 P o N
Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_3/sa b b - d Q
g & .
LS Type: PLOT_SUPERPAGE Modified: 2016-09-06 16:11 to e CO I I I n e A
= o
2w e dE LY
0

|1D
sl b

RN

-
i
(L

=

w_x
O
'

G

Geographical View

Minimum mean sea bevel pressure slong sirom tmck
1000

Cartesian View

hHa
3 8
/
\‘L

[ Templates | 2 l Views > \ /
| Reset | oK Cancel | Save |

-wy E\JIVIVVI EUROPEAN CENTRE FOR_MEDIUM-RANGE WIEATHE? FORECASTS 040 Zh
Sat2? Sun2é Mon29 Tue30 Wed31
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Metview in OpenlFS 2016

A large emphasis on studying ensemble data

ENS Par: tp Lev: 0 (sfc) Step: +36h valid: 201 2-08-24 00

os2 psm@{ﬂ"lﬂm ps2 Ipamwk%l’"ﬂ os2 T%'ggﬂngwm os2 T‘%’Ew;él’"ﬂ 052 Ip%mk?[ﬂ;w'ﬂ os2 p&mwﬂgﬂ”ﬂ

T

P

052 DEMElseh soro

o2 ngﬁlawm

osz PRIEES w0

ENS Par z500 Run: 20120920

1100
1000
800+
o
" 800
«U'J
o 700
L
‘£ 600
o 500
)]
= 400
4
300
200
100

1200

HRES

control

mean

T 20 T Frz1 ' saz ' sun2s | Monza

ENS Par. CL .eof_22z500 Run: 20120920

1100
1000
800+

HRES

cantrol

mean

Sat22

Sun23 Mon24

ENS Par: CL eof_1z500 Run: 20120920

HRES
1100

control

1000+

900 o
F= mean A

o

" 800-{

«U'J

o 700

A

‘£ 600

11 500

03]

= 400

4
300
200
100

T2 T Frzt T sa2 | sun23

‘CDF ENS Par: msip Run: 20120820 0 Location=Toulouse (43 6,1 44)

ENS Par: msip Value: 1000 Step: «72h Valid: 2012-08-23 00

40w 30°W 20W 0w 0E 10°E.

B0

0N

an

30N

AN Par: msl Lev. 0 (sfc) Valid: 201 2-08-23 00
W 20°W 10°W 3 10%E

TN

RSN
S

.
—
T {

oW 30w

= /
E a0
Stamp, RMSE plumes, °
CDF and spaghetti plots x
10 /
g!(l a0 1000 1010 1020
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Scripting

« Macro language
— Built-in scripting language
— Gives access to all interactive functionality
— Plus many more functions
* Python language
— Gives Python access to all Macro functionality
— Plus all Python functionality

 aa
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

¥ The Macro Language
* Macro syntax

> Macro Data Types

* Information Functions
* The nil Operand

* Number Functions

* String Functions

* Date Functions

* List Functions

* Vector Functions

* Fieldset Functions

* Geopoints Functions
* NetCDF Functions

* ODB Functions

* Table Functions

* Observations Functions
* Definition Functions
* File 1/0 Functions

* Timing Functions

v List of Operators and Fun...

* UNIX Interfacing Functi...

* Macro System Functio...

Note that the following lines are equivalent, although the first is more effi

corr_a (x, y)
z = covar_a (x, y) / (sqrt(var_a(x)) * sqrt(var_a(y)

fieldset coslat ( fieldset )

For each field in the input fieldset, this function creates a field where eac

fieldset covar ( fieldset,fieldset )
Computes the covariance of two fieldsets. With n fields in the input fieldg
ith value of the resulting field, the formula can be written:

n

” n
1 1
DR IEED S
k=1 k=1 k=1

Note that the following lines are equivalent:

z = covar(x,y)
z = mean(x*y)-mean(x)*mean(y)

A missing value in either input fieldset will result in a missing value in the ¢

number or list covar_a ( fieldset,fieldset )
number or list covar_a ( fieldset,fieldset,list )

Computes the covariance of two fieldsets over a weighted area. The are
specified, the whole field will be used in the calculation. The resultis anu

list datainfo ( fieldset )
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Scripting and output formats

* setoutput() — sets the output format (ps, pdf, png, svg, kml) or sends to Jupyter

mv. setoutput (" jupyter' )

mv. plotiarea_view.

mv. readi(data = sp, levelist
mv.mvl_geoline *line 1  line_graph)

N

=

[

Send output to inline Jupyter

speed_cont = mv.mcontilegend= "
contour_automatics_settings
contour_style_name

"style_name",
"sh_grn_f30tlee0ile")

80), speed_cont,

Wedresdsy 14 Nowerber 2018 12 UTC ecmd 1,24 VI Thursday 15 Nowvernber 2018 12 UTC Modd lewel 20 Ucomponent of wind
“ "N -

E,
>

14

Send output to pdf file

# define the output plot file
. Setoutput (wv. pdf output (output nams = 'plot tIm') )

50
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Animations

» Metview can produce multi-plot files (PostScript, PDF)
file plots (PNG, SVG, KML)

* An easy way to get an animation out of these is to use
ImageMagick convert command

and multi-

the

1
2
3
S|
5
6
7
8
9

10
11

import metview as mv
import subprocess

Zz = mv.read("geopotential fc.grib")

mv.setoutput(mv.ps_gutput(output_namez'plot'}}?bm&f;fh

mv.plot (z)

subprocess.run( ["convert", "-delay", "100",
"-rotate", "90<",
"plot.ps", "plot.gif"])}

Sawrday 04 May 2019 12 UTC ecmd 500 hPa Gedgpatental

T 388868833388 ¢8¢96843¢

 aa
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

51

© ECMWE - slides at https://confluence.ecmwf.int/metview/Webinars



Other Python tools — xarray / cartopy / matplotlib

* e.g. use Metview or cfgrib* to get In [1]: j:;:;:: g‘j’;;;ﬁ;_::;‘:s
GRIB data into an xarray, then plot import matplotlib.pyplot as plt

using cartopy and matplotlib

In [2]: z = mv.read('../geopotential_fc.grib"}
ds = z[0].to_dataset() # xarray dotaset

In [3]: zds = ds.z
ax = plt.axes(projection=ccrs.0rthographic(-808, 35))
zds.plot.contourf(ax=ax, transform=ccrs.PlateCarree());
ax.set_global(); ax.coastlines();

p = zds.plot(transform=ccrs.PlateCarree(),
subplot_kws={"'projection': ccrs.0Orthographic(-88, 35)})

plt.draw();

4 number = 0, time = 2019-05-04T12:00:00, step = ...

! xarray -

56000 57500

54000 551}00%
. . ¥
« *cfgrib is an ECMWF/B-Open 52000 @ 53500
development for loading GRIB data soo00 Bl .o B
Into xarray o §
47500
46000 45000
_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 52
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Other Python tools — pandas

* e.g. use Metview to convert BUFR,
geopoints or ODB into a pandas
dataframe, then plot

 All Metview data objects can also
export an numpy array of values via
the values () method

pandas I,.I": W M

In [1]:

In [2]:

In [5]:

Out[&]:

import metview as mv

bufr = mv.read('../BUFR/BUFR")

temps = mv.obsfilter(
data = bufr,

parameter = 'airTemperatureAtaM',
output = 'geopoints')
df = temps.to_dataframe() # convert geopoints to pandas

df.plot.scatter (x="latitude', y="value', title='Scatterplot')

<matplotlib.axes._subplots.AxesSubplot at @x7f5013567828>

Scatterplot

295 1

290 1

285 1

280 1

value

275 1

270 1

265 4

260

T T T T T
50 55 &0 65 0
latitude
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3D

* Metview can prepare data for, and launch:
* VAPOR, Met.3D

&
bgion | 20 | image | Frobe | iso | Flow [¢[»
LoD |11 |+ Refirament 2 |+| /%]
Vector fields perindiz n: X [ Y
steady field o .| -

Steady Integraticn Diraction | Sidre:

% Auto Flow Refresh

Hida Flow Saeding Satiing|

Rake center | Set .e;-.e 1o Cumers Regiod
X 1.1918e+06 | X

¥ 5 56ABe4C6 | Y

Z={ 4000 zi)

Nonrandom Rake | »| Random Seed

sead cours | 07 | By dimansion X: | 10
Load Seads Save Saeds Edit
Seed Distib Field L =i |

Seed Distnbubon Bas

Hice Appearance Se

Medes ‘ & Navgation « o “« O 0 0 » Visuakzer No 0

4 A @ |AlgnView v | Interactive Refinement 0

) - actor interaction mode

Imagery produced by VAPOR

< ECMWF
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Imagery produced by Met.3D (met3d.wavestoweather.de)

54

© ECMWE - slides at https://confluence.ecmwf.int/metview/Webinars



Where to find out more

» See the Gallery for Macro and Python examples

Contour Shading and Positional Legend Example
GRS, Cyingn

Wind Coloured By Temperature Example
B, Cyindric

Cross Section with Orography Example

Created by Sandor Kertesz. last modified on Feb 21, 2019

Croes secson of Temgmeators 20181114 1200 shep 24 Exper 0001
Crons section of U component of wind 20181114 1200 step 24 Kxpver 0001

' B " ' » x . - " ™

AIENOE

SA0ENI0E

SBENISE

Download source and data
cross_section_orog.tar.gz

‘ ®

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FO

Macro  Python

Cross Section with Orography Example

Streamiines Example
GRS, Cyirdrica

#Metview Macro

= Z =

2m Temperature Plot Example

R, Cyingrica

Layoutx3 Example
GRIB, Cyirdrica

-

B il

Humidity advection Ex;

GREB, Cyindrica

SST on Extended Cylindrical Map Example

GRIB, Cyindrics G,

Histogram Legend Exar
shic

Copyright 2819 ECMWF. This software is distributed under the terms

of the Apache License version 2.8. In applying this license, ECMWF does not
waive the privileges and immunities granted to it by virtue of its status as
an Intergovernmental Organization or submit itself to any jurisdiction.

dAp d dAp H A A w4

4

read grib file - contains model level data
fs = read(source : "fc_ml.grib")

# read temperature and scale it to C
= read(data : fs, param : "t")
t=1t - 273.16

“+

# read wind components and compute speed
read(data : fs, param : "u")
read(data : fs, param : "v")

sp = sgri(u*u + vHv)

u =
W

# read log of surface pressure
Insp = read(data : fs, param : "lnsp")
# define cross section line

line = [41,-2,78,32]

# define shading for wind speed
sp_cont = mcont(legend : "on”,
contour_automatics_settings : "style_name”,

contour_style name : "sh_red f5t78lst")
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Where to find out more

Python Jupyter Notebooks
» See the Jupyter Notebooks for more Python — coeeesceimn i s

e awam e aToe tamoat st wonart et

Vertical cross section - Wind shear NetCDF from CDS Forecast/Observations difference

out [14]:
We can easily convert this to a pandas dataframe for further analysis.

In [15]:
df = diff.to_dataframe()

Print a summary of the whole data set:

In [16]:
df.describe()

Qut [16]:

latitude | longitude value |level

count | 1471.000000 | 1471.000000 | 1471.000000 | 1471.0
mean [46.557104 | 21160707 |-0.201723 0.0
std 8.350950 14.272239 2417394 0.0

min_|30.110000 |[-22.550000 |-10.236664 |0.0

 aa
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Tutorials

* Lots of material online including tutorials

Now we want to set the area used in the view. Although we can interactively zoom into smaller areas in the Display Win
use exactly the same one again and again. Set the Map Area Definition to Corners and click on the Geography Tool but

E] Map Projection Polar Stereographic |
E] mapArea Definition Corners &
Area [EX] |-90-180/3011 80 a

This tool helps you define a region.

Malview -

24428 [x¢ve

SPWME: [23.57/0.47/18.38/68, 81 &ox

Use the Zoom tools to enlarge the European area and use the Area tool to select a region over Europe. Click Ok to save
Geographical View editor. Click Apply in the Geographical View editor to save everything. Plot your data in this view to cor

* A Quick Tour of Metview

¥ Data analysis and visualisation usi...

A Simple Visualisation

Customising Your Plot

Case Study: Plotting Hurricane S...

Data Part 1
Processing Data
Analysis Views

Layout in Metview

Case Study: Cross Section of Sa...

Data Part 2
Handling Time in Metview

Graph Plotting in Metview

Case study: Plotting the Track o...

Working with graphical output
Organising Macros

Missing Values and Masks
Optimising Your Workflow
Customising Your Plot Title

Case study: Ensemble Forecast
Running Metview in Batch Mode
Working with Folders and Icons

Exploring Metview

Overview

Fields and observations can often contain missing values - it can be important to understand the implications of the
points. Using a mask of missing values can enable Metview to perform computations on a specific subset of points.

Computing the mean surface temperature over land

As an example, we will use a land-sea mask field as the basis of performing a computation on only the land points,

Visualise the supplied land_sea_mask.grib icon using the grid_shade icon. This Contouring icon is set up to shade the
interpolation. To help illustrate what's going on, we've chosen low-resolution fields - this one is 4x4 degrees. The va
between 0 and 1 on points which are close to both sea and land. Before we can use this field as a mask, we must do
whether they count as land or sea! Let's say that a value of 0.5 or more is land.

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Metview Availability

e Available on ECMWEF systems:

< ECMWF

Versioned using the ‘module’

system

[module swap metview/new]

metview

other systems:

Install from binaries (rpm, deb)
Conda (via conda-forge)

Build from source

Build from bundle

pip install metview (Python)

Devices

Help

File View Go Bookmarks Hislory Tools

Machine  View
(g
=

@

temperatu

neg_shade

\2(@:

pos_shade

@

1 @A o

rainbow_difs

Help

i\ 4 » analysis_and vis_course » day 2 _q_‘, Previous _L?, Next

temperature_analysis.grib

’ﬂVV

1R W R0W PR W

Metview - uPlot

File View Animation Zoom Tools Help

Hse [ﬂ Fitto Window ~ & & @ ) €

‘Weckesday 18 Febnasry 2015 12 UTE ecm 1+48 VT F1iday 20 Fabniary 2018 12 UTC 100

0w

W W 0E e

@e aE

File Edit View Go

Bookmarks Tools Settings Help
Fit width €3 v | ) Zoom Out

ocessing Datav29-2

@ ] |0 A
J\\Zoom In ) Browse D/J\lZoc:m / Selection -

1)
| 9 e

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

© (i% I, @ v processing data-/analysis -~ [&2| /— Dolphin

= |[&EEE e~
—
=
Gontents | Guei w Jevien
Fields... 3
v p Comp... 4
Putting... 5 . . .
Thumbnalls | . comnutin... 6 2 Computing a Forecast - Analysis Difference 1
4 Extract.. 6 —
/ Comp... 7 LY ¢ 00G000E=E 13t EIfs N
5 Putting... 7
TS || Computin... 8
A Return... 8
‘L\(‘ Writing... 9
v-Field Int... 10
Bookmarks Field ... 10
Sub-... 10
Conversi... 11 I
v-Extra Ta... 12 [
Com... 12
Auto... 12 — :
Extra... 12 As a simple example, let's compule the difference between a set of forecast fields and the corresponding set
Extra... 12 of analysis fields for the same time slep.
Examine the supplied GRIB files to confirm that femperature_lforecast grib contains, at multiple vertical
levels, 48-hour temperature forecasts for the same date and time as the analysis data in
lemperature_analysis grib.
Create a new Simple Formeiz icon and rename it to /& an_ o Edit the icon, ensure that the first Formula
type is selected (F+G) and that the operator is minus ( - ). Drop your femperature_forecast.gnb icon into the A
Parameter 1 box, and drop femperalure analysis.gribinto the Parameter 2 box. Save the icon and ~
4d 4 of12 p
00 8 500 O SECIONT
00 48 400 & Section 2
28 300 13 section2Length 32
-4 numberOfVerticalCo... 0
=5 pviLocation 255
Lo (3@ dataRepresentation... 0 [Latitude/Longitude Grid (...
- 7-8 Ni 240
910 Nj 121
oD 11-13 latitudeOfFirstGridP... 90000 @
Status- OK
imy Metview - Grib Examiner (2] metview : bash — Konsole L] Processing Data-v29-20150  my Metview - uPlot A Mo - 11:48
QFF =l G Ergtcr
"r‘|£ I N W RETR NN

—
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For more information...

* Ask for help:
— Software.Support@ecmwif.int

* Visit our web pages:

— http://confluence.ecmwf.int/metview

Questions?

< ECMWF

-

-

v User Guide

& ECMWF

v Using Metview

Metview's userinterface

Using the MARS Web API ...

<

Visualisation - an Overview

Visualisers

Layer Management

Views

Data Overlay

Visualising large data fi

v

3D visualisation with V...

Editing Icons

Generating animated GIF..

Efficiency and use of mul..

v

> The Macro Language

> Metview's Python Interface
> |con Reference

FAQ

Articles and Presentations
Migrating from Metview 3 to ...
Installation Guide

Debugging Metview
Platform-Specific Tips

Pre-publication

P Space tools «

How to use the colour ...

Running External Models f...

e Ds
Sat: METop., sﬁn‘sg,fi‘,,";uzzz o
i

A o 0
—— Pe: sk S Param, 1 ]

-
ot

Create

How to use the colour gradient editor

Created by Sandor Kertesz, last modified on Dec 13, 2017

Colour gradients offer an easy way to define stunning colour schemes for contour plotting. The idea behind the g
gradients is that we just define a few waypoints representing certain colours then the colours between the wayj
are automatically generated with a given interpolation method and resoclution

Enable gradient shading

To enable the colour gradient mode in the Contouring icon we need to use contour shading and set the Contour
Colour Method to "Gradients”. This is how it looks in the Contouring icon editor:

Bl contourshade

Contour Shade Technique

Bl contour Shade Colour Method | Gradients

Bl contour shade Method | AreaFill

Having set this we need to scroll further down in the icon editor to find the gradient settings. This is what we ca
default:

Bl contour Gradients Colour List

Contour Gradients Waypoint Method | Both -|
Contour Gradients Technique | Reb ~|
Contour Gradients Technique Directior

Contour Gradients Step List |10 al

Start editing
To edit Contour Gradients Colour List open its helper by clicking on the << button:

Bl contour Gradients Colour List 3

revertto: [l ® [t |ut||w]||sifes| s | @
wheel | Grid Red: Hue: 240 |2

Green: Saturation: | 255 ||

Blue: Lightness: | 128 |3

Opatity: = | | 255 ||

HTML: | #0000ff |

Adacen | 40000 |

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

59

© ECMWE - slides at https://confluence.ecmwf.int/metview/Webinars



