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Metview: meteorological workstation v

e Retrieve/manipulate/visualise meteorological data

e Working environment for operational and soc—pesieio
research meteorologists R e = :

e Allows analysts and researchers to easily
build products interactively and run them
In batch mode

Built on core ECMWEF technologies:

MARS, GRIB_API, Magics, ODB, Emoslib
(ecCodes, MIR)

e Open Source under Apache Licence 2.0

- Increased interest from research community

e Metview Is a co-operation project with INPE (Brazil)
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What is Metview? -

Manipulate

~~

/N

e Can be run interactively or in batch

e Can be easily installed and runs self-contained
standalone

- From laptops to supercomputers

- No special data servers required (but can be easily connected to
MARS or local databases)

<~ ECMWF
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Metview history
e Announced at first EGOWS in June 1990 (Oslo)

Metview

There are plans to develop a general and unique sysitem for the
visualization of meteorological data at ECMWF which should serve the
scientist and the operational analyst alike. The Metview concept will
provide a standard framework within which applications relating to the
retrieval, processing and visualization of meteorological data can be
implemented, and will enable both Operations and research

e First prototype in 1991 " INPE ,

e First operational version in 1993 Metview 1.0
e OpenGL graphics introduced in 1998 Metview 2.0
e New user interface in 2000 Metview 3.0
e Magics++ and Qt introduced in 2010 Metview 4.0
e New Qt Desktop introduced in 2014 Metview 4.5
e Remove all Motif code in 2016 Metview 5.0
& ECMWF
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Main features v

1) Data handling GRIB
BUFR

NetCDF
ODB
Geopoints
ASCII

- Supports a variety of data types (meteorological and non-
meteorological)

- Rich set of modules and functions for data manipulation
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Main features
2) lcon-based in
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Malin features

3) Drag and Drop support

Metview - Desktop

Metview - Desktop ERET
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Visualisation v
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Drag and Drop

LTS
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Drag and Drop

Coastlines

£
coast_grey_light

<~ ECMWF

m o Metview - uPlot <2» (I REYRE]
File View Animation Zoom Tools Help
---------- [3
.@ i
E Saturday 27 October 2012 00 UTGC ECMWF Forecast t+60 WT:Tuasday 30 Oclober 2012 00 UTC surface 10 metre wind gust
BO°WY BO*WY
rr l
'H e | i “ I

Data Analysis and Visualisation using Metview © ECMWF 2016

11




Drag and Drop v
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Drag and Drop - Overlay v

( Overlay works for all the data types!
o : ORE)
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Display Window - Magnifier v

m o Metview - uPlot <2 O RENES]
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Display Window - Cursor Data

m o Metview - uPlot <2» RN
File View Animation Zoom Tools Help
Saturday 27 Ociober 2012 00 UTS ECMWF Foraeasdt Octoper 3012 00 UTC surface Meen saa kevel pressure B
Saturday 27 Dctooer 2012 00 UTG BS 30 Celober 2012 00 UTE surlace 10 metre wind gust
x = a5 5 5
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20N
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Display Window - Layer Metadata v

Data type GRIB i

File Amp'mv.2363.metview!linkyzLUHR

Name 10 metre wind gust

2L M JLEr S Histogram (for data in visible area)

Date 20121027 | a0

Time 0000 :

Step 60-72

Level 0

Level type sfc :

Grid type regular_gg

Grid (N) 256 5 % %

Dx 0.352 : Bar From To Count

I Statistics (for date 20 0638

Points 14356 25 739

Minimum 3.22615 30 355

Maximum 53.1539 % 240

_ _ Average 14.0645 0 2

Sidebar with Stdev - :g ;z"’
various tabs e — e - w

Kurtosis 5.4232

Histogram (for dnt———r
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Main features

4) Macro language

& ECMWF

Powerful meteorologically oriented language

Simple script language + modern computer language

Extensive list of functions
Interfaces with Fortran/C/C++ code
Outputs:

= Derived data

= Interactive plotting window

= Multiple plots
Customised editor

Run in batch or interactive modes

# Read a grib file
temp = read ( “/home/graphics/temp.grb”)

# Re-scaling field

if threshold >0 then
temp =temp - 273.5
a = integrate (temp )

end if

# Compute the gradient
g = gradientb (temp )

# Save field
write ( "/homel/graphics/gradient.grb* , q )

# Plot field
plot ([ps,sval, q)

Data Analysis and Visualisation using Metview © ECMWF 2016 17



Malin features

5) Strong synergy between lcons & Macros

- Every icon can be translated into a Macro command

* @ Mag++Modules o @ &
File %iew Tools Folders Help
ETN -
Cartesian View Model Sxis
- kdacroFramewarkl
z Digplay Window

X Metview <3=

& &

Forse] .
TMadeiMinusObs

Annotation View

F+G ' Fex / weF /() F.G) / fF %)

fi=,F)

Help|
85
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- Operator
- a |
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Zmt.geo

< TE.orh
i Mars Retrigval
a4 =
|
— | & (Flotting) Y Wiews y\fisual Definitions

X @ Macro* - fhomelgraphics/cgkimetviewiMag++ModulesiMacra @ e &
File Edit View [nset Program Seftings Help

& 0B vE (L |

#Metview Macro

# Read grib model field

temp = read("/home/graphics/Té6.grb")

# Read geopolnts observations

obs = read("/scratch/2mt.geo")

# Compute model - observations

gpt = temp - obs
File loaded L 10,C:1 4

]

-

/ Templates

‘ Apply' Reset' - Stay open

Close”
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Main features -

5) Strong synergy between lcons & Macros

- Plots can be translated into a Macro program

W =] Metview - uPlot
Eile  View o {on  Zoom Tools Help File Edit View [nsert Program Seftings Help
: 16 ® 000000 = [QI]AD » - ‘
BAde Wi -0 O © 0 0[] [QIQ AT 5 0OvEL
= Sunday 27 January 201312 UTE scmf 140 VTSunday 27 anuary 2013 12 UTE Model kevel 1 Temperature
e K o = o

oo # Metview Macro ]

BwW & i 204 i

# Importing TS91 grb
temp = read ( "/home/graphics/cgk/T91.grb")

cont4d = mcont (
LEGEND : "ON",
CONTOUER_LEVEL_ SELECTION TYPE : "INTERVAL",
- nn

CONTOUR_LABEL TEXT '

CONTOUR__SHADE HER @) AL

CONTOUR__SHADE METHOD : "AREA FILL"
)

# Plot command =
plot ( temp, cont4d )

File saved L1186, C1

<~ ECMWF
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Main features v

6) Can produce a variety of meteorological charts

» Rich set of visualisation attributes

HOWMOELLER DIAGRAR
Previous anal lyses an d forecos 1
Wind Y—componenl ot 250 hPa BETWEEN LAT 35 AND &0
FORECAST BASE DATE: 3/11/2004 UTC

ANALYSES AND FC DATES

LON

<~ ECMWF
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Main features v

6) Can produce a variety of meteorological charts
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Malin features

6) Can produce a variety of meteorological charts

Vertieal profie of termp 200 10305 1200 stop 120 Expuer 1 area[S00,-10.0,400.200]
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Main features v

6) Can produce a variety of meteorological charts

O Metvew - uPlot
File View Animation Zeom Tools Help
dmwm QR AQ wMe [ e
010-12-22 Time: 00

Date: 2010-12-22 y [—
Sat METOP-A Sensar AMSLU-A Channel. 5 Param Tb ] _Frames | Layers
NSNS 463508 ALY 2 24 1 24D 220323 I TR 2 T8I DA XD XS IO g
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Malin features

6) Can produce a variety of meteorological charts
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Main features v

6) Can produce a variety of meteorological charts

» Easy to overlay different data sets

InSparancy (%) el s (23 |31

s y —
o P pre- P - F@ @)=
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Who uses Metview?

& ECMWF

Used internally at ECMWEF by researchers
and operational analysts

- To assess the quality of Observations/Forecast

- To develop new (graphical) products

- For general research activities, publications
Brazil (INPE)

OpenlIFs —ala st R
Member States researchers and forecasters (local
installations and remotely on our ecgate server)

Other national weather
services and Universities

Commercial customers of
ECMWEF products

Input for 3D applications (VAPOR, Met3D) |

Data Analysis and Visualisation using Metview © ECMWF 2016 26



For more information ...

email us:

“B Metview: metview @ecmwf.int

visit our web pages:

“B https://software.ecmwf.int/metview

» Download

» Source code, RPMs, virtual machine
» Documentation and tutorials available

» Metview articles in recent ECMWF newsletters

< ECMWF
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Tutorial structure

e Each part has:
- Introductory slides

- The tutorial itself

= We are here to help and answer questions!
- Extratasks if you have finished quickly

- If you still have extra time, you could examine the Metview

Gallery:

= https://software.ecmwf.int/metview/Gallery

ey
s
Geoline on Map Examople

& ECMWF

obs = retrieve

with read('/path/to/file’)
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A quick tour of Metview

Fernando i
Software Applications Team

<~ ECMWF
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Metview Principles e

® First Metview ® Second Metview Principle:
Principle:

“Every Metview Task is a
segquence of actions on
icons”

“Everything in Metview Is
an Ilcon”

& ECMWF
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Metview Desktop

View StYIGS File Edit View Go Bookmarks History Tools Help

Navigation

Metview - Oesktop

EEE{N\/‘ G = 4 # » thermoD » modules » e
o _r@@s ] L) modules E3 [ L Alain | [ lwind_odh2 | {1 macros | [ ldata_sources | o
— = L ™ 3 i
-
BOOkma rks Average Data Axis Plotting Binning Coastlines
(o) id i
Ecfs Flextra Prepare Em
R e Flextra Run
ormula : :
Display: Window Geographical View
Create new [con Ctrl+N E})
@ Create new Folder Ctrl+Shift+F Geopointso GRIB i
Create new Macro Ctrl+Shift+M @
Geopoints t~ /0! ]
. . Create new ... 4
Click-Right for = e
> ge on grid by name o
DeSktOP Menu Arrange on grid by ... ’ @
Paste Ctrl+V N

sQL
SQL Query

Symbal Plotting

Icon Drawers

N\

Show last icon created
Ctrl+
Ctrl++

Decrease size
Increase size
Add folder to bookmarks

F5

Reload

Legend

Mars Retrieval

EH|

79
| an)

| Basic » | DataAccess = | Filters > | Macros > | Modules (Data) » | Modules (Plotting) B | Views B> | Visual Definitions B ] —

:
+

e —0—e £

N

<~ ECMWF
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lcon Standard Editor v

Des;top

@ Icon name: Coastlines
0gA||| Folder: /thermoD/modules B
Type: MCOAST Modified: 2014-04-24 16:13
O
VAP CUASTITTE STy T oo D =]
Map Coastline Thickness ‘11 GI ] — |nput element:
Map Coastline Resolution | Automatic [~ Al p hanumeric Field
] Map Coastline Land Shade ® On O Off
Map Coastline Land Shade Colour [« \(- Green ]'j ko
In P ut area -_— Red: [1 [2] Hue: [120 |2
Green: [255 [&] Sat: [255 [2] i
[:% {rgj Input element:
Blue: |1 3] Light: 128 %
== " | ¥— Colour Menu
. HTML notation: | #0101
{ Select colour }
Map Coastline Sea Shade ) On @ Off
Map Coastline Sea Shade Colour ‘- yckground .i}[
Map Boundaries ) On @ Off — InpUt element
Map Cities ) On @ Off Toggle Opt|0n
El Map Rivers @ On O Off
Map Rivers Style {SroIAidk "} P | t el t
— = - nput element.
Map Rivers Colour [- Blue | P .
— : Option Menu
Map Rivers Thickness [1 CII!
Map Cities Unit System ,‘ 21Ce [~] =
Save/Exit area e O e l Lz
Templates >
\ ﬁ" Reset [ 0 OK J { © Cancel } [ x!] Save

<~ ECMWF
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Display Window

Controls

Metadata

Metview - uPlot

File View WAnimation Zoom Tools Help
Aaes @ier 1o® 000000 s QRAE »@e

| )

Frames | Layers | Data |

Titles  <Coastlines> [NEEIEENETE]

Thursday 24 April 2014 12 UTC ecmf 1000 hPa Temperature
‘o o © =

” — ] i —
X Grid type requrar_lI

> Dx 15

Dy 15

Histogram (for data in visible area)

Bar From To

[ ]l] -37.9446 -30

m -30 -20

ol -20 -10

10 0

(| 10
oy | KT — B | [«]»]
=

() (] ooy

4
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Desktop Behaviour (1)

e KDE settings relevant to Metview:
(personal preference)

1) Change the window behaviour
- KDE menu (icon at bottom-|eft)
- System Settings
- Window behaviour
- Window behaviour
- Set Focus stealing prevention level to “None”
- Set Policy to “Focus Follows Mouse”
- Disable Click raises active window
- Apply and close the dialog
S ECMWF
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Desktop Behaviour (2)

2) Change the desktop behaviour

- KDE menu (icon at bottom-left)
- System Settings

- Desktop

- Screen Edges

- Disable the settings

=  Maximise windows by dragging...

= Tile windows by dragging....
- Apply and close the dialog

& ECMWF
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Starting Metview

e To start Metview, please type the following command from
an xterm:

module swap metview/train
metview &

e Please minimise the xterm but do not close it

& ECMWF
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Metview Tutorial: A Simple Visualisation

Get the data and icons for the day

e From a command line type:

~trx/mv_data/get day 1l.sh

e A new folder called “training” will appear in your Metview
desktop

e A new folder called “day 1" will appear in your “training”
folder

e Please do exercise “A Simple Visualisation” in the
provided sub-folder “a simple visualisation”

& ECMWF
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. /iy
Additional Notes v

e Metview scans its open folders for new files every 8
seconds

e ‘View | Reload’ forces an immediate rescan (F5)

e Deleted icons go into the Wastebasket — right-click,
Empty to finally delete icons from there

e Layer meta-data reflects the selected area

& ECMWF
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Customising your plot

e Almost every aspect of the plot can be customised

e For example:

- Coastlines, isolines, grid labels, titles, legend, ...

Thursday 01 March 2012 12 UTC ecmft+0 VT.Thursday 01 March 2012 12 UTC 850 hPa Tenm
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- ANIOR:
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30°s Layer Value Lon Lat Dist (km) X
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it ...- R e | s i mmw
s j M MW «e;;ﬁi
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Visual Definition (visdef )

< @ & B (E

Axis Plotting  Binning Coastlines  Legend  Text Plotting

A & e

Contouring  Wind Plotting Observation Plotting Symbol Plotting Graph Plotting
v v v v
Gridded Observation Scattered point || Graph

|

Qbs: Mondoy 7 Novernber 2003 12UTC 7000Po temp
ot ES e e

Craph
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. q
What do you need to know about contouring? e

e Visualise a data icon will use a default Contour icon

e To tailor your visualisation you need to create a Contour
iIcon, select your option and drop it in the visualisation
Window.

File View Animation Zoom Tools Help
Boée D) e & (

Tuesday 20 September 2016 12 UTC ecmf t+0 VT:Tuesday 20 September 2016 12 UTC surface 2 metre temperature

my . Contours- /- Metview  (20) (2 1)

File “iew Go Bookmarks History ¥ g

sowl” \
- A . .

IIEI!IEII oo ti,uj; {jlll = “i; b
ﬂ% @ f?ﬁ L= Simple isolineg -

’ 4 leon name: Simple isoline \;;’I';( :
Coastlines 2m tempermur&'% Folder: /Contours S (e
Type: MCONT Modified: 2016-09-21 08:41 S
@
Europe Simple isoling ||| Legend
Contour
Contour Line Style

Views [ Yisual Defintions Contour Line Thickness

|
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Templates [ ‘
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How to select the levels you want to display? v

contour_level selection_type
e count (default)

leon name: Level Selection
Folder: Contours

)

Type: MCONT Modified: 2016-09-21 16:42

E Cortour Level Selection Type

i ©===  Choose the number of isolines you
E]m want by setting contour_level count.
- &

Cortour Max Level

Magics will always try to pick up

Cortour Min Level

« || reasonable values.

Contour Shade Max Level [ al :
i-i-nt-:-urSha.-:ler-.-IinLex-'eI { G} ® Inte rval
e g :: Choose the interval you want between
[ <z 2isolines by setting contour_interval.
.. ew contour level reference will be used
as a base.
e |evel list
Explicitly define the list of levels you
want by setting contour level list
& ECMWF
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How to style the isolines?

e A line in Magics has always 3 properties :

= colour/thickness/style

864 Aflmemke - 0-F - Colour : “red”, “RGB(0.,0.5,1
by 20 September 2016 12 UTC ecmft+0 VT: Tuesday 20 September 2016 12 UTC 850 hPa B u - 1) ") - 1) -

Nt - Style : solid, dash, dot ...

mo) Metview - uPlot <2 =/

(8

S AW @wew
e v &
| I—
(&l
e Standard T g
Cotour Highight Stye [ Solig -~ u
|00 a|
. .
Isolines =
& aj
[* a)
> |
(B [ wor | @cme |
A standad isolines - {Contours - Metview (IR CINEYNES]
i[H\ghllght isolines lv B
. . @,
¢ Highlighted B
Contour Highlight ® 0On Off
. . Corttour Highlight Style | Solid - I_l
I S O I I n e S Cortour Reference Level |00 a) i

uuuuuuuuuuuuuuuuuuuu [ | e =)

aj

GIE]
Templates
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<

Contour Highlight Frequency
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What are the shading options?

LA™

File View Animation Zoom Tools Help

Metview - uPlot <4>
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Shading - /Contours - Metview

leon name: Shading
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Type: MCONT Modified: 2016-09-22 13:29
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What are the shading options?

we

File View  Animation

om  Tools  Help

leon name: Shading
Metvien- uPlot <6 Folder: /Contours
Type: MCONT Modified: 2016-09-22 17:57
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e
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How to define the colour map to use ? v

contour_shade colour_method

o |ist
e Explicitly define the list of colours you
Fom?mgfgrtﬁ?:l;:d:ad: 2018-09-22 17:57 I] 1
= O want by setting |
Contour Shadle Max Level Colour [ | s - 8 CO nto u r_S h ad e_CO I O u r_l ISt .
= Red [0 |3|  Hue
i me: | e calculate
Magics will calculate a list of colours from
o et e = | contour_shade_min_level colour to
S v T =4 contour_shade_max_level_colour.
< i [[a]] . . .
> | contour_shade_colour_direction will
e | (s ][ voe |[@omn]| — -
inform Magics on the direction you want
to use the HSL wheel.
& ECMWF
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ther nice features...
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Additional Notes v

e Contouring often has automatic unit conversion —can be
deactivated in the Contour icon

e Cursor data — shows both scaled and non-scaled values

& ECMWF
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Metview Tutorial: Customising your plot

e Please do “Customising your plot” in the provided sub-
folder “customising your plot”

& ECMWF
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Case Study: Contouring Hurricane Sandy

lain Russell
Software Applications Team
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Metview Tutorial: Case Study — Contouring Sandy‘w&}

Sandy
30th October 2012 00:00 UTC
Precipitation over the next 3 hours (mm)
[ 0.5-2 . 2-4 . 410 B 10-25 I 25-50 N 50-100 [N 100-250 —=MSLP ® NYC

40w

5
\Q”'Q ===

e Please do exercise “Case Study: Plotting Hurricane Sandy
on a Map” in the provided sub-folder “contouring sandy”
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Data In Metview — Part 1

Sandor Kertész
Software Applications Team

<~ ECMWF
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Data Types — Part 1

e GRIB: gridded
geographical data

e Geopoints:
scattered
geographical data

e BUFR: scattered

70°N

0N

observation data

40°N

e 255213
B0 05

0

S
amaan@r Far ¢ ;

i F 4287
o s

37 pRPaaltre 19
@ P55
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Metview and MARS &)

e Metview incorporates a MARS
client module

- Built from same source code
- All processing options are available

- Direct access to local MARS archive,
or through the Web API for external
access

e All MARS parameters can be
accessed

e Metview caches retrieved data

e Metview can examine, visualise
and process any data formats in
MARS

AL Metview

@ IEMars Retrieval

-l Class Operations =
= Type IFC
»
- Stream ID"B'
»
- Expyer I1
- Repres

Spherical Harmonics i

- Ohsgroup Sat |

- Reportype

 an
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Data handling in Metview

Databases

Custom DB

\ Access #n

MARS Retrieval\\

J
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Metview Tutorial: Data Part 1

Get the data and icons for the day

e From a command line type:

~trx/mv_data/get day 2.sh

e A new folder called “day_2” will appear in your “training”
folder

e Please do exercise “Data Part 1” in the provided sub-folder
“data 1”

& ECMWF
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Additional Notes (1) W
e What data is stored in MARS?

- WebMars catalogue: http://www.ecmwf.int/en/forecasts/datasets

e MARS language syntax

- List of values: 0/12/24/36/48
- Range of values: 0/TO/48/BY/12

e MARS date format

- Specific dates, e.g. 20090303
- Relative dates, e.g. -1 (yesterday)

& ECMWF
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Processing data in Metview

lain Russell
Software Applications Team
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Processing Data - Fieldsets W

e Definition

- Entity composed of several meteorological fields, (e.g. output of a
MARS retrieval).

e Read from and written to GRIB files
e Operations and functions on fieldsets

- Operations on two fieldsets are carried out between each pair of
corresponding values within each pair of corresponding fields.
The result is a new fieldset.

result = fieldset_l + fieldset_2

& ECMWF

Data Analysis and Visualisation using Metview © ECMWF 2016 60



Processing Data - Fieldsets

Field 1 + ﬁ = | i
Field 2 + W - é?)
Field 3 + w = ’{7
-+ =
<> ECMWF
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Processing Data - Fieldsets

OO0 O O

<~ ECMWF
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Processing Data - Fieldsets

e Lots more functionality available for fieldsets, for

example:

- Interpolation between grids

- Conversion between fields and scattered points

- Extraction of sub-areas

- Computations

- Filtering

& ECMWF
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: : . &
Processing Data — Fieldsets and Geopoints W

e Operations between fields and geopoints
- First, the field values are interpolated onto the geopoints locations

- Then computations are done in ‘geopoints space’

5 Z[E m k) 7 = = = = o= =5 25 e m 28 ma = = ;e ZJ3 = |5

G0*N

S0°N
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Metview Tutorial: Processing Data

e Please do “Processing Data” in the provided sub-folder
“processing data”

& ECMWF
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Additional Notes v

e Extracting fields from fieldsets
= fieldset [number]
= fieldset [number,number]

= fieldset [number,number,number]

e Examples :
y = x[2] # copies field 2 of x into y
y = x[3,8] # copies fields 3,4,5,6,7 and 8
y = x[1,20,4] # copies fields 1, 5, 9, 13 and 17

e Concatenating fields :
a = fsl & £fs2 & fs3

& ECMWF
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Views and layout

Fernando i
Software Applications Team
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The VIEW concept v
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Display Window icon — layout editor

Icon name: Display Window

B> ; :
e Folder: /MetErrors/Alain

Type: PLOT_SUPERPAGE Modified: 2014-04-25 15:05
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Metview Tutorial: Views and Layout

e Please do exercise “Analysis Views” in the provided sub-
folder “analysis views”

e Please do exercise “Layout in Metview”, also in the
provided sub-folder “analysis views”

& ECMWF

Data Analysis and Visualisation using Metview © ECMWF 2016 70



Part 4 — Additional Notes v

e Many options are common to all views (position, ...)

e Axis Plotting icons can be used to modify the look of the
axes (e.g. fonts, titles, colours, etc)

B Femmems L T Iomeoas
[ |- Pressure Axis - jcourse_prep/2016/day_2/analysis views/solutions/MVertical Profile .. () (v (1~ (%)

__s/(lcon name: Pressure Axis
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o) Vertical Profile View - icourse_prep/2016/day_... (2) () § Type: MAXIS Modified: 2016-09-0915:13
= Icon name: Vertical Profile View E] T
p=_—| |Folder: [course_prep/2016iday_2fanalysis views/solution
; Type: MYFROFILEVIEW Modified: 2016-09-09 15:13 -
=|[E] Axis Orientation | Vertical [~
E ] s Position | Left |z
e e — Input Mode Point Axis Type | Regular |«
Point [0/ Auis Line ® On () Off
- e D l E] Axis Line Colour [ Turquoise |7
wonde e ::';"_--_--.________ Bottom Level 1015.0 (R U2 i iEglg S|
Axis Line Thickness
Top Level 0.01 2 E a)
“ertical Scaling Linear E (33 (0 ® On i
X Min Max AUTOIAUTO (2] LT I Pink 1~
R Accepted icons: 14 |IE) A¥is Grid Line Style |Dash [~
- E] Axis Grid Thickness 3 a
Bl Levelaxis L@a L |
: Pxis Grid Refarence Level 1.0E21 a
Pressure Axis 1 )
T Axis Grid Reference Colour | i IBackground Rl
Accepted icons; |#
Templates » ‘
1] | (] 4 [ 5] l [ « 0K | [@Cancell
Templates > ‘ l
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Part 4 — Additional Notes (2)

e Views vs Dataicons

e If you just want to plot, e.g. a Cross Section, use the
Cross Section View icon

e If you want to store the actual computed cross section
data (which is in netCDF format), use the Cross Section

Data icon
Can write the file, or perform further computations and then plot

e Same goes for Average, Vertical Profile and Hovmoeller

S
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Case study: Cross section of Hurricane Sandy

lain Russell
Software Applications Team
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Metview Tutorial: Case Study — Cross Sectlon of my4

NYC

Sandy e

Cross section of Vort|C|ty (relatlve) 20121 030 00 step 0 Expver 0001 ‘o

Pressure (hPa)

N4 //%\

48.67°N/88°W 46°N/g4"w

1000

N I80°W  40.67° Nﬂs W 38°N/72°W 35.33°N/68°W  32.67° NIG4 W 30°N/60"

e Please do “Case Study: Cross Section of Sandy” in the
provided sub-folder “sandy cross section”

g
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Data in Metview — Part 2

lain Russell
Software Applications Team
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More Data Formats

e NetCDF

- Multi-dimensional arrays (matrices, lines, points)

e ASCII tables

- E.g. CSV - columns of values

e Other ASCII

e ODB (Observation Database, ECMWF)

& ECMWF
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Visualisers -

e GRIB is ‘easy’ to plot

- Standardised meta-data — geographic coordinates, resolution, etc

e Some other formats (e.g. netCDF) are more versatile and
can contain matrices, scattered points, multiple
variables, etc

- users need to tell Metview what to plot

» visualiser icons

& ECMWF
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Handling NetCDF Data (1)

e Macro computations are
performed on the current variable

a = read(’'file.nc’)
setcurrent(a, ’'t2m’)

b=a-2>5

e -result is a netCDF based on
file.nc, but with the values for
t2m reduced by 5

& ECMWF
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Handling NetCDF Data (2)

e Can extract the values for
the current variable using
the values () function

e Will apply scale factor
and add _offset If present

e Missing values will become
vector missing value
and will be ignored in
computations

e Times will be translated into
date type variables

e These behaviours are
configurable

& ECMWF

WWP

- 12m
- Type short
: §----Dimensinns ( time, latitude, longitude )
. - Attributes
: scale_factor 0.00161059122884654
add_offset 264 569369875284
L Fillvalue -32767s
-~ missing_value  -32767s
- Units K
: - long_name 2 metre temperature
- Data values
. ga74
ga74

These behaviours are
new to Metview 5
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Metview Tutorial: Data Part 2

Get the data and icons for the day

e From a command line type:

~trx/mv_data/get day 3.sh

e A new folder called “day_3” will appear in your “training”
folder

e Please do exercise “Data Part 2” in the provided sub-folder
“data 2”

& ECMWF
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Additional Notes v

e Note the different plot types available in the Visualiser
icons

- Allow arange of ways to interpret and plot data, e.g. geographic,
x/y, matrices, vector pairs, ...

- Choose the plot type before entering other parameters!

& ECMWF
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Handling time in Metview

lain Russell
Software Applications Team
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Handling Time in Metview

e Note that time itself is multi-dimensional!
- Run time (base time) and forecast step
- Runtime + step = valid time

- Also analysis data which has step=0

e Can extract time from most data types —in Macro we
have the date variable tYPe 1 i ——

& ECMWF
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Handling Time in Metview W

e Dates defined as a built-in type - year, month, day, hour,
minute and second.

e Dates can be created as literals using :
- yyyy-mm-dd

- yyyy-DDD

- where : yr, yyyy - 4 digit yr, mm - 2 digit month, dd - 2 digit day,
DDD - 3 digit Julian day.

e The time can be added using :
HH:MM or HH:MM:SS
E.Q.
start date = 2003-03-20 12:01

S
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Handling Time in Metview

e Date arithmetic works with ‘1’ being a day

dl = 2015-12-31
d2 =dl + 1
print (d2)
2016-01-01 00:00:00

& ECMWF
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Handling Time in Metview

e Function date () creates dates from numbers:

dl
today
yesterday

date (20080129)
date (0)
date(-1)

e Hour, minute and second components are zero.

e To create a full date, use decimal dates:
d = date (20080129.5)

or

d = 2008-01-29 + 0.5

or

d = 2008-01-29 + hour(12)

& ECMWF
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Handling Time in Metview

e Note that numbers passed to Metview modules are
automatically converted to dates:

r = retrieve(date : -1, ...)
r = retrieve (date : 20070101, ...)
& ECMWF
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Handling Time in Metview

e Loops on dates using a for loop:

for d = 2007-01-01 to 2007-03-01 do
# each step is 1 day
end for

for d = 2007-01-01 to 2007-03-01 by 2 do
# each step is 2 days
end for

for d = 2007-01-01 to 2007-03-01 by hour(6) do
print (d)
# each step is 6 hours

end for

 an
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Data Overlay

e Multi-data visualisations, e.g. T+Z,...

- When are different data overlaid in the same plot?

e Default data overlay rules

e Need more control? — Use the Data Overlay Setting

& ECMWF
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Metview Tutorial: Handling Time

e Please do exercise “Handling Time in Metview” in the
provided sub-folder “time”

& ECMWF
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Graph Plotting

lain Russell
Software Applications Team

<~ ECMWF
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Graph Plotting v

e It’s not only geographical plots!

Date; 2010-12-22 Time: 00
Sat METOP-A Sensor: AMSU-A Channel: 5 Param: Th ]
Type: WFB

0010hPa vertical velocity (0.01hPa) Trop_Ocean

———  ERA4D ———  nNAA2 ———  ERAIN

L LA |
(A
. | il \
: il ) 71.9¢
64
X 7618 Y 0494 2/ — ig

Layer Value X ¥
fc_anoms 0540000 764 054

hybridJJressﬁreAIeveI )

u

LA LR

1900 1915 1930 195 1960 1975 1990

~> ECMWF
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Graph Plotting: The Elements

e Graph plots consist of:

Cartesian View: defines the coordinate system

Data!

Visdefs for the data

Axis Plotting: defines the look of the axes — colours, titles, etc.

0010hPa vertical velocity (0.01hPa) Trop_Ocean

Legend

ERA-40

Text Plotting; controls the title

MNRAZ

ERA-Int

w l 'l} ' ',’“M‘\“ i ||
| g

-0.01

-0.015-

 an
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Metview Tutorial: Graph Plotting

e Please do exercise “Graph Plotting in Metview” in the
provided sub-folder “graph”

& ECMWF
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Additional Notes v

e It is possible to use two Cartesian View icons to produce a
‘double’ axis

SCM: 38r2 Sim: gabls3_ctl
Start day: 20060701 Start hour: 43200

LW radiative Flux ()
-295.781 -270 -240 -210 -180 -15 -120 -90 -60 -502088

Atmospheric Model Levels

& ECMWF
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Case Study: Plotting the track of Hurricane Sandy

Sandor Kertész
Software Applications Team

<~ ECMWF
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Metview Tutorial: Case Study Plottlngtﬂe track ey
of Hurricane Sandy -gs -

=

EBTU \\ /
12h T
S 2? 5 on29 Tue30 Wed31

e Please do exercise “Case Study PIottlng the track of
Hurricane Sandy” in the provided sub-folder “sandy

track”
~ ECMWF
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Titles and workflow

lain Russell
Software Applications Team

<~ ECMWF
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Optimising Your Workflow

e How to store icons for easy re-use
e Changing the defaults

<~ ECMWF
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Titles

e Automatic text for fields
e User-defined text

- With or without elements extracted from the data

- Styled using HTML notation

Wednesday 04 March 2015 12 UTC ecmf t+0 VT:Wed
L+M, M+H, H+L M+M+L, clouds

TE0"W 140 "W 120" 100" 20w G0 ™ 40"

& ECMWF
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Metview Tutorial: Workflow and Titles

Get the data and icons for the day

e From a command line type:

~trx/mv_data/get day 4.sh

e A new folder called “day_4” will appear in your “training”
folder

e Please do exercise “Optimising Your Workflow” in the
provided sub-folder “workflow”

e Please do exercise “Customising Your Plot Title” in the
provided sub-folder “titles”

& ECMWF
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Macro in-depth

lain Russell
Software Applications Team

<~ ECMWF

Data Analysis and Visualisation using Metview © ECMWF 2016 102



Macro Essentials - Variables

e No need for declaration

e Dynamic typing

a=1 # type(a) = ’'number’

a = '"hello’ # type(a) = ’string’

a = [4, 5] # type(a) = ’list’

a= |7, 8| # type(a) = ’‘vector’
& ECMWF
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Macro Essentials - Variables

e Scope and Visibility
- Variables inside functions are local

e Functions cannot see ‘outside’ variables

x =9 # cannot see y here
function func

y = 10 # cannot see x here
end func

# cannot see y here

& ECMWF
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Macro Essentials - Variables e

e Scope and Visibility

... unless a variable is defined to be ‘global’

global gl = 9 # cannot see yl here
function func

yl = 10 + gl # can see gl here
end func

# cannot see yl here

& ECMWF
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Macro Essentials - Variables

e Scope and Visibility
- ... a better solution is to pass a parameter
- ...that way, the function can be reused in other macros

func (x) # x is passed as a parameter

function func (t : number) #t adopts value of x
yl = 10 + t # vyl = 10 + 9

end func

& ECMWF
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Macro Essentials - Variables e

e Destroying variables automatically
- When they go out of scope

function plot a
a = retrieve(...)
plot(a)

end plot a

# Main routine

plot a() # a is created and destroyed

& ECMWF
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Macro Essentials - Variables

e Destroying variables manually

- Set to zero
- (Variables can ‘hold’ lots of data, either in memory or in temporary
files)
a = retrieve(...)

a

b

plot(a) # we have finished with ’"a’ now

0

retrieve(...)

plot (b)

& ECMWF
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Macro Essentials - Strings -

® '"Hello’ isthe same as "Hello”

e Concatenate strings with strings, numbers and dates
using the ’&’ operator

eg. "partl ” & "part2 ” & 3
produces “partl part2 3”

e Obtain substrings with substring()
€.J. substring ("Metview”, 2, 4)

produces ”etv” T \
first | | last

S
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Macro Essentials - Strings

e Split a string into parts using parse ()

e Creates a list of substrings

n = parse("z500.grib", ".")
print ("name = ", n[l], " extension = "
n[2])

prints the following string :

& ECMWF

name = z500 extension = grib
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Macro Essentials - Lists -

e Ordered, heterogeneous collection of values. Not limited
In length. List elements can be of any type, including

lists. List are built using square brackets, and can be
Initialised with nil:

I

[3,4,"fo0","bar"]

~— 1 = nil
1=15s& [2,3,[3,4]]
1 =16s& ["strl"] & ["str2"]
T~ europe = [35,-12.5,75,42.5] # S, W, N, E

& ECMWF
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Macro Essentials - Lists -

e Accessing List Elements
e Indexes startat 1

mylist = [10,20,30,40]

a = mylist[1] # a 10

b mylist[2,4] # b [20,30,40] (m to n)
mylist[1l,4,2] # ¢ = [10,30] (step 2)

@

 an
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Macro Essentials - Lists

e Useful List Functions

num elements = count (mylist)

sorted =

sort (mylist)

# can provide custom sorting function

if (2 in mylist) then

end if

& ECMWF
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Macro Essentials - Lists

e Useful List Functions
mylist = ['b’, 'a’, "a’", 'c’]
# find occurrences of ’a’ in list

index = find(mylist, ’'a’) # 2
indexes = find(mylist, ’'a’, 'all’) # [2,63]

# return list of unique members

reduced = unique (mylist) # [’b’, "a’, ’'c’]

& ECMWF
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Macro Essentials - Lists

e List Operations

e Operators acting on lists will act on each list element,
returning a list of results

® a = [3, 4]
b=a+5 # b is now [8, 9]
c=a*b # c is now [24, 36]

e Lists are general-purpose, and are not recommended for
handling large amounts (thousands) of numbers — for
that, use vectors (see later)

& ECMWF
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. nnf%
Macro Essentials - Vectors

e Ordered, array of numbers. Much more efficient than lists
for high volumes of numeric data. Vectors are built using
the vertical bar symbol, and can be initialised with nil:

v= 1|7, 8, 9

nil # start from nil and append

v=v & |4.4, 5.5, 3.14| & |8, 9|

v = vector (10000) # pre-allocate space

v[l] = 4 # assign values to indexes

& ECMWF

Data Analysis and Visualisation using Metview © ECMWF 2016 116



: my~
Macro Essentials - Vectors

e Can extract data arrays from most data types into vector
variables:

values (fieldset)

values (geopoints)

values (netcdf) # takes from current wvariable

values (table, ‘col2’)

< < & < <
Il

values (odb, ‘precip’)

& ECMWF
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Macro Essentials - Vectors

e Assigning/replacing a range of values at once:

v = 110,20,30,40|
v[2] = |99,99| # v is now |10,99,99,40|

<~ ECMWF
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: my~
Macro Essentials - Vectors

e Operations and functions are applied to each element:

x = |3, 4, 5]
x + 10 # y is now |13, 14, 15|

9]
I

c = cos (x)

u=,7.3, 4.2, 3.6]|
v=|-4.4, 1.1, -2.1|
spd = sqrt((u*u) + (v*v))

& ECMWF
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Macro Essentials - Vectors

e Accessing vector elements

e Indexes start at 1

v = |10,20,30,40]
a = v[1] # a =10
b = v[2,4] # b =120,30,40| (m to n)
c =v[l,4,2] # ¢c = |10,30| (step 2)
d=vI[1,4,2,2] #d = |10,20,30,40|
# (take 2 at each step)
& ECMWF
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Macro Essentials — Loops, Tests & Functions v

e The for, while, repeat, loop statements

- See ‘Metview Macro Syntax’ handout

e The if/else, when, case statements

- See ‘Metview Macro Syntax’ handout

e Function declarations

- See ‘Metview Macro Syntax’ handout

& ECMWF
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Macro Essentials - Functions Wa

e Multiple versions

& ECMWF

Can declare multiple functions with the same name, but with
different parameter number/types.

function fn test ()
function fn test (paraml: string)

function fn test (paraml: number)

Correct one will be chosen according to the supplied parameters
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Macro Essentials - Definitions

e A collection of named items (members)
e Eg

(x : 1, v : 2) # create definition

o
I

cC = a.x # get value of ’'x’
or

c e a[llxll]

e Like a struct in ‘C’ or a dictionary in Python

& ECMWF
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Macro Essentials - Definitions

e Icon-functions take definitions:
acoast = mcoast(
map coastline resolution
map coastline colour
map grid colour
map grid longitude increment
map label colour

map coastline land shade

map coastline land shade colour:

)

& ECMWF

"high",
"red",
"grey",
10,
‘grey",
"on",

"cream"
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Macro Essentials - Definitions WA

param def = ( param : "Z",
type : "FC",
date : -1,

step : 24 )

# retrieve as LL grid or not according to user

# choice

if (use LL = "yes") then
param def.grid = [1.5,1.5]

end 1if

Z ret = retrieve (param def)

 an
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Macro Essentials - Definitions

common input = (

retrieve (

Uan

retrieve (

Van

& ECMWF

levtype "PL",
levelist : 850,
time : 12,

grid : [2.5,2.5],

type : "AN" )

common_ input,
date : -1,
param : "U" )

common_ input,
date : -2,
param : "V" )
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Fortran and C in Macro - Introduction v

e Users can write their own Macro functions in Fortran or
C/C++, extending the Macro language

e Used in tasks which cannot be achieved by macro
functions. Or use existing FORTRAN/C code to save time.

e FORTRAN/C-Metview macro interfaces support input data
of types GRIB, number, string and vector. BUFR, images
and matrices are waiting implementation.

e See examples in solutions folder

& ECMWF
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User Interfaces in Macro - Introduction my

e Users can write their own simple user interfaces in Macro

e One way to allow other users to call a macro and change
its parameters without modifying code or passing
command-line arguments

e See example in solutions folder

[
Base Date -2 < -
Base Time 12 |~
Step (hours) 24 |~
FParameter T |~
Area 30-25/50/65 a| [«
= W OK @ Cancel

& ECMWF
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Missing Values

e Fields and other data can have missing values
e Be aware of this!

e They can also be used to mask data, returning a specific
subset of points

Thursday 01 March 2012 12 UTC ecmft+0 VT.Thursday 01 March 2012 12 UTC 850 hPa Temperature
160°W  140°W  120°W  100°W  80°W 80°W 40°wW 20 A 40°E B0°E 80°E 100°E 120°E 140°E 160°E
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Metview Tutorial: Macro

e Please do exercise “Organising Macros” in the provided
sub-folder “organising macros”

e Please do exercise “Missing Values and Masks” in the
provided sub-folder “missing values”

& ECMWF
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Publishing graphical output

Stephan Siemen
Magics developer

<~ ECMWF
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The role of Magics in Metview

e Magics is ECMWF’s plotting package

Tuned to visualise meteorological data,
but has no data processing capabilities

GRIB, BUFR, ODB, CSV
APIs: Python, Fortran and Metview

= The Python interface very similar to macro language

from Magics.macro import *
Used also for the web (ecCharts, Metgrams)

Magics is now called alone at ECMWF 800K — 1Mill. times a day!

e Everything graphical in Metview is done through Magics

e There is a bit of historical legacy in names and settings

& ECMWF

PostScript was for long time the main format
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Output formats v

e PDF
- Static vector format for printing, web & archive
o PNG

- Raster format for web

e PostScript & EPS

iteboard Help
@mE4 BB +% 14D Q@QQ BEE EH PTEE 4@
2 &< HAS T s wmaa dnEm i e ¢ [EREE
5. PR g FRG o By o W PO = i o i ™ sl

m

- Vector format for printing

e SVG

»  ECMWF Analysis VT: Thursday 10 March 2011 12 UTC 1000 hPa Temperature :
’ kg

[ 1] T

NEPFPRPISCOLOLLA
=1 o i =

- Vector format for web |
o KML/KMZ F
i ' i s f S T
- Format for Google Earth & Maps ¥ R__‘,q,y_q,jf*_’_ i

- Used by Metview only

<~ ECMWF
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Pages and page layout v

e Settings are historical
- From atime were most output was for printing
e Concept of superpage and page
- Superpage is overall page
= Change (paper) output size here

- Pages can be pages (as in books) or sub pages within a
superpage

= Holds the view
= Can be positioned within a superpage

e You can of course always use the Display Window editor
and drop this in the Macro Editor

Display Window

& ECMWF
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Metview Tutorial: Working with Graphical Output v

e Please do exercise “Working with graphical output” in the
provided sub-folder “graphics formats”

& ECMWF
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Case Study: Ensemble forecast

Sandor Kertész
Software Applications Team

<~ ECMWF
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Metview Tutorial: Case Study — Ensemble Forecaw

OPER valid: 2014-08-1012 UTC step: 6-12h par: 10fg6 OPERvalid; 2014-08-1012 UTC step: 78-84h par: 10fg6
15 20 25 25 ns 30 15 x 25 25 215 k2

15°W 10°W 5"W 0°E 5°E 16 "W 10"W 570 0°E 5°E

S

55°N
g

ENS PROB (>22ms) valid: 201 4-08-10 12UTG step: 78-84h par:101g6
= a 15

55°N 55°N

.
50°N 50°N 50°N
n
45°N 45°N 45°N
15°W 10°W 5"wW 0°E 5°E "
ENS MEAN val|d: 2014-08-10 12 UTC step: 78-84h par. 10fg6 ENS SPREAD valid: 2014-08-10 12 UTC step: 78-84F
0 i 20 25 % 75 ) w o 2 . 5
| —
150w 10°W &"wW 0°E 5 16 10w 570 0°E a5
55°N
Vo 559 o T80
50°N
45°N
150
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Calculations with Ensemble Data

e If variable ens is a fieldset containing all ensemble
members for temperature at a given time

e So ens has 51 fields...

e mean(ens) returns the ensemble mean (field)
e stdev(ens) returns the ensemble spread (field)

 an
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Calculations with Ensemble Data

e Probability of freezing temperature

® ens <273.15

- Returns a set of 51 fields where all the grid values are 1s and Os

<~ ECMWF

290 280 261
291 270 263 [(269 - 0
258 285 268 |267 1
271 279 274 1
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Calculations with Ensemble Data v

e So looking ‘through’ each grid point, for each point we
have 51 values, a set of 1s and Os

0.50 0.75 0.50

1 1 111 mean(ens<273.15) ) | °-2° 0-00 0.23

0.00 1.00 0.75

A field of probabilities, i.e. the proportion

of ensemble members which say ‘yes’

& ECMWF
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Calculations with Ensemble Data

e Other examples:

e Wind gust data:
- mean(ens > 22) — probability of high wind gusts

e Precipitation data:

- mean(ens > 0.02) — probability of more than 20mm of rain (if data are
in metres)

e Temperature data:

- mean(ens >= (40+273.15)) — probability of temperatures reaching 40C

& ECMWF
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. . A
Calculations with Ensemble Data v

e Please do exercise “Case Study: Ensemble Forecast” in the
provided sub-folder “ensemble forecast”

& ECMWF
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Running Metview in batch mode

lain Russell
Software Applications Team

<~ ECMWF
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Running Metview In Batch Mode

e Can run macros directly from the command line:

- metview —-b <macro_name> [arg1 arg2 ...]

e Arguments passed after the name of the macro to run
e Can also get environment variables

e The macro can detect whether it was run from the
command line or the user interface

- Can do different things in each case

& ECMWF
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Running Metview In Batch Mode

Get the data and icons for the day

e From a command line type:

~trx/mv_data/get day 5.sh

e A new folder called “day_5" will appear in your “training”
folder

e Please do exercise “Running Metview in Batch Mode” in
the provided sub-folder “batch”

& ECMWF

Data Analysis and Visualisation using Metview © ECMWF 2016 145



Submitting Batch jobs on ecgate
(separate presentation)

Xavi Abellan
User Support

<~ ECMWF
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Exploring Metview

lain Russell
Software Applications Team

<~ ECMWF
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Exploring Metview (1)

e User interface

<~ ECMWF

More advanced features

0 Wetview - Deskiop

File Miew Go Bookmarks History Tools Help

iiIEEEIHI? ¢¢"* # » Local p Tests p we
Il'ﬁ | | Folder | [ Tests @ | [ |visdefs | deyele | lconv | [ 1T1279_ctl EE] v

5

Coastlines_notext
Contouring 2 Contouring 3 Contouring 8 Contouring 9
(] | («I»]
ﬂame:’? ﬂlIype:l'? cof ﬂ” o Mext ”4'. Ereuiousl (%]
Macros | | Macros test b | Modules (Data) b | Modules (Plotting) b | Views I Yisual Definitions ]ED

e —0—0o £ |
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Exploring Metview (2)

e Mail - exchange icons by email
e Archive - convert a group of icons into an archive

e Monitor —to monitor and control tasks

= Check the progress of long tasks

= Abort a misbehaving Metview process

e Station — search Station Database

= Access Metview database of 10,000 WMO stations

& ECMWF
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Exploring Metview (3)

e Command-line magic:

& ECMWF

metview —-p <file>

= To plot the given file using the ecCharts style

metview —e <grib | bufr | odb> <file>

= To start up a data examiner

metview -slog

= provides output logs to the terminal

metview -h

= To see the available options

Data Analysis and Visualisation using Metview © ECMWF 2016
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Exploring Metview (4)

e More applications, plot types and tools

1 ey
Ny - e
e e e e L

ey - e G e

il b

=== il hif e

el < .,
alalalaigial L’ | | . . ' T K [@Retent ]%Tvpes I?Fnterl

il BERESTIS ‘\1”\.‘"_.“""'”‘ " '1 " " “ Filter: |

. E Annotation View
Name / |cPuse  |memoy  |Time  |PID Information | . ayerage Data
Data Cache 1% TAM 18h57Tm 28553 r— — )
Display Batch Module <1% 91.4M 03h30m 036 =] Average view
Display Manager <1% TAM 18n5Tm 28572 Fullname | # Axis Plotting
GeoTool Manager =1% 6.8M 01h:36m 12578 Host Lo
Macro Editor <1% 124 M 19h:58m 28495 @ Binning
Mars 1% RN 04m 14549 ey 47 BUlr Picker
Metzogram <1% T3M 05m 14522 Pid =1 c f .
: artesian View
OdbFilter <1% 6.8 M 49m 13954 )
Process monitor =1% 35TM 00m 14787 ' Clean File
SemRun 1% 6.8M 0Zh51m 10237 % Coastlines
Scmvisualiser =1% 68BM 02h51m 10655 —] )
User Interface <1% 1081 M 19n:59m 28477 1 Contouring
= Cross Section Data
|- cross section View =
49 Datacoverage -
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OGC Web Map Service (WMS) v

e Established standard to exchange geographical maps
- Web based

- Server provides a getCapabilities document which describes which
layers its provides

- Allows supporting clients to request maps and overlay

- GetCapabilities
WMS Client > WMS Server

-
Meta-data (XML)

- GetMap
WMS Client > WMS Server

-+

Map image
e Also ECMWF has a WMS server integrated with ecCharts
- Allows user clients to overlay forecast maps

- Is secured through a “token” you need to request

& ECMWF
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Metview’'s WMS client & v

e Metview has a WMS client LG

- You only need to give it the URL to a getCapabilities document
- The client will build the user interface to select the layer

- Fits well in Metview’s service oriented design

e Metview will allow the overlay with any other content

e We have a separate tutorial
on WMS and Metview if you
want to learn more

e Be aware that the WMS
services are not always
reachable

- You might not want to
rely on an external server

0w

Example of a WMS Tayer from EUMETSAT
overlaid with Metview coastlines and contours

 an
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Exploring Metview: Tutorials e

e Many other tutorials available, including:

VAPOR

— | FLEXTRA

https://software.ecmwf.int/metview

& ECMWF
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https://software.ecmwf.int/metview

Metview Tutorial: Titles and Workflow

e Please do exercise “Working with Folders and Icons” in the
provided sub-folder “explore”

e Please do exercise “Exploring Metview” in the provided
sub-folder “explore”

S
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Closing remarks
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Deploying Metview v+
e Compilation from source
- The installation has been made much easier over recent years
CMake based build system is now the same for all ECMWF packages
Please give us feedback to improve it
- Support for Mac OS X 10.10 was added
- You can build batch-only version, with less dependencies
e Used of pre-built versions
- More and more communities start building binary packages of Metview

Opensuse Build Service (OBS) offers RPMs for OpenSuse, SLES,
Redhat, CentOS and Fedora

Ubuntu 15.04 will have Metview in its Science repository
- Virtual machines are available to start quickly with Metview
On SuseStudio this can be used to build appliances for cloud services
- There are plans to provide a Metview Docker image
S ECMWF
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How to take it further ... -

e ECMWEF has since last year a new Software Strategy

- Infrastructure will be put in place for external co-operation

[ ]
@Stash Projects Repositories ~  Favourites ~

- Open up source code through Git

Metview

NS
Clon:
Cre

- We will have unified build system

I’ master -+ metview

e Metview has already code
co-operations

ARSI 38
o 2

- We have area in source code R -
for contributions b @9
i Bl & AUTHORS
- We work on documenting how h S
to extend Metview (with own | o
modules) | i

e We build at ECMWF a comprehensive test system
- If you want make sure features not to regress, contribute a test

= Needs to be small and self contained

& ECMWF
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Keep In touch ....

.... also when things work ;-)

Global warming relative to 20th-century average

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
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Data Analysis and Visualisation using Metview © ECMWF 2016

159



<t 2009
sday 5 AUGH
T WedneSTL T NTeBh)
F F”“As‘:\ﬁ precipitatio msﬁh 24
Accusm o e

EC! e Y
O 42he Aceu " oS ’ 3.
] ¢ P ) 100
7 - h T b
- o
P ".' 0
@
e 20101222 rme 0o
U Chames S aram Th 1

For more information ...

£
Support queries:
“BIIRA: https://software.ecmwf.int

“B Support:  software.support@ecmwf.int
email us:

“BMetview:  metview@ecmwf.int
visit our web pages:

‘B https://software.ecmwf.int/metview

ECMWY Newaleltor
M
0

» Download

» Documentation and tutorials available

> Metview articles in recent ECMWF newsletters

<~ ECMWF
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Hope you enjoyed the course and found it useful!

Please leave us your feedback ©
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