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Finding a range of extreme values

ocations where the value is within 25% of the maximum by supplying a range of values:

find(wg@, [max0%@.95, max@])
B.5, -5.0], [48.5, -4.5], [47.e, -7.0], [47.0, -3.5], [47.0, -3.0]]

It to work with these points in Metview, the easiest way is to use the gfind() function to

seopoints variable:

Lpoints = mv.gfind(wg@, max®, max@x0.05)
nt(len(max_points), 'points')

nt('first point:')

Lpoints[0]
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 What is Metview

User interface

Python interface

How to obtain / install

notebooks

Practical exercise using Jupyter

v = d["eqpt850"]
mv.plot_maps(v)

control Par: e?l.w: eso(gl)smg: +24h Vald: 2016-09-26 00
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view = mv.style.MapConf().view(area="base", style="blue_sea_only", plot_type="stamp")

mv.plot_stamp(msl, layout="4x3", fc=msl_fc, an=msl_an, view=view)

ens_hhot Par: msl Step: +48h Vaid: 2016-09:27 00

import metview as mv

mv.setoutput("jupyter", output_width=600)

ds = mv.load_dataset("oifs_2021")

run = mv.date("2016-09-25 00:00")

step = [0, 12, 24, 36, 48]

d = ds["control"].select(date=run.date(), time=run.time(), step=step)
msl = d["ms1"]

tr = ds["track"].select("final_track_op_an_KARL")
vd = tr.style().update(
{"graph_line_colour": "blue",
"graph_symbol_colour": "purple",

""graph_symbol_height": ©.6})

mv.plot_maps(msl, tr, vd, title_font_size=0.6)

control Par: msl Step: +36h Valid: 2016-09-26 12
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What is Metview?

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

Developed at ECMWEF, built on other ECMWF

libraries

Open source, Apache 2.0 license

Data access
Data processing
Data visualisation

lcon based user interface

Powerful scripting languages - Macro and

Python
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Dynamics

Over 30 years of Metview so far

 Serving users of ECMWEF data since 1993
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» Used daily by many analysts and researchers
— inside and outside ECMWF

— also by commercial users of our data

tain Russell | Slgn out

« Some large developments, e.g. the Diagnostics
Toolbox, OpenlFS workshops, Quaver (verification |
package) are based on top of Metview
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Metview and OpenlFS

| Toulouse, 2016

* In previous OpenlFS user workshops | Ensembles
case studies were based on custom e '
Metview Macro libraries; now we use | =~
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Metview + GRIB
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# retrieve some data B
f1 = retrieve {date : -1, levels : 1000, grid : [1.5, 1.5])
f2 = retrieve (date : -2, levels : 1000, grid : [1.5, 1.5])

# perform some calculations for comparisen

cv f1f2 = covar a (f1, f2)
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Metview + NetCDF
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 Examine
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File: /home/graphics/cgi/metview/ Tests/uplot/rh850.nc
Permissions: r-xr-x--- Owner: cgi Group: graphics Size: 513 KB Modified: 2008-10-30 09:04:26
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Metview + BUFR

File view Profiles

Filter Help
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Metview + Geopoints CSV & ASCII

« Geopoints — geo-
located values

Min = -12.775378418 Mean = -0.78 _
5 B o

|

. CSV (and similar)

Pern e :
o 1 degrees_lat degrees_lon fg depar
° Plot # & 2 43.37942 -15.32557 7.7474003900818
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Visualisation - Overlay
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Visualisation - Layout Layout editor allows any
number of different views
to be combined

Display Window - [course _prep/2016/metview for data-analysis-and-visualisation/day. 2/sandy cross section/solutions - Metvie

C

l \ |
| |

con name: Display Window
Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_2/sandy cross section/solutions

Type: PLOT_SUPERPAGE %diﬁed: 2016-09-06 16:11
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Visualisation - Layout

B Display Window - [course_prep/2016/m etview-for-data-analysis-and-visualisation/

L Icon name: Display Window
Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_3/sa
Type: PLOT_SUPERPAGE Modified: 2016-09-06 16:11

Layout editor allows any
number of different views
to be combined
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[6]: t = mv.read(data = fs, param = "t")

zs = mv.read(data = fs, param = "z
lnsp = mv.read(data = fs, param =

Metview’s Python interface e e mearsreemiemagos

z = mv.mvl_geopotential_on_ml(t, q

Finally, the actual windshear computation

’ lees acl:cess to MetV|.eW.S data retr_.l_e_val’. fieldset operations. Here we made use of ;
processing and visualisation capabilities in order (and we have 137 model levels in td -/ /
Python :

[71: shear = (sp[0:135] - sp[1:136]) / |

« GRIB data is loaded as a Fieldset

- Can also return data as numpy, pandas and ” xarray

xarray pandas Ld. Ny
 Works with the user interface or standalone e 1)1 dRtabdescribel) '

(Ul can even generate Python code for you) )‘%ff/; T i m,z:f e o o
- New features include an interactive plotting |7 ———— f’f"" pre—

o RN fi: !'% 72’2/? ?0‘&992§P°x

widget and data overview functions

« We will use some new helper functions
designed to give one-line access to useful plot
layouts and styles ; also datasets —
combination of data and pre-prepared styling

anPul ms Sim +0n Valid: AT&UD-ZGCD

qﬂl\ &
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Metview availability

e Available for Linux and macOS

Machine View Devices Help

W processing daia - /analysis_and vis course/day 2 -Met! 15 (g Processing Data 292015 50.pdi— O
° : Fle View Go Bookmaks History Tools Help File Edit View Go Bookmarks Tools Settings Help
n SI e gg = {7 @ & 4 ®#» anaysisandviscouse » cay2 |9 Previous | E/Next |Fitwidth @ v| S Zoomout & Zoomin | | Browse ’El\\Zoum [/ selection .
J— Contents 2
=
=
@
- Contents - w
— — . v- Overview 3
module load ecmwf-toolbox ; metview - e etiew
| v~ b Comp. 4
} Putting... 5 . . .
E B B G Thumnalls | Gomputin... 6 2 Computing a Forecast - Analysis Difference i
neg_shade pos_shade rainbow_diffs . Extract... 6
4 P—
j / comp. 7 SR sovesea
- Putling... 7
. Reviews . computin... 8
m o Metview - uPlot Return... 8
o File View Animation Zoom Tools Help j ( Writing... 9
[ On a —— —~ . Fedint.. 10
AEm :ﬂE] Fitto Window |+ © @& @) () () Bookmarks Field .. 10
Sub-... 10
Conversi... 11 i
v ExtraTa... 12
— conda install metview —c conda-forge P
g Auto.. 12
Extra.. 12 As a simple example, lat's compute the difference between a set of forecast fields and the corresponding set
Exlram 12 of analysis fields for the same time step.
conda install metview-batch -c conda-forge 1" i 1 o IS s o o i rprtrs rcasinonin, a il il
levels, 48-hour lemperalure forecasts for the same dale and lime as the analysis data in
b - lemperature_analysis.gb.
conda install metvi ew—python -c conda-fo rge : : Creats anew Sinpl Formutscon o enai 0 ., i il he o, enur i h s Formala
- type is selected (F+G) and that the operator is minus ( - ). Drop your femperature orecast gribicon into the =
- Parameter 1 box, and drop femperature_anajsis.gribinto the Parameter 2 box. Save the icon and ~
o 4 4 |of12 p
- — o o
° I IOl I lebrew B 5 N 0 48 200 - Section 2
- o 00 48 200 .13 section2Length 32
o 4 numberOfVerticalGo... 0
5 pviLocation 255
- - = 6 dataRepresentation.. 0 [Latitude/Longitude Grid (...
—brew install metview o 240
£ Ty 9-10 Nj 121
I ap 11-13 latitudeOfFirstGridP... 90000 @

Status: OK.

° B u i I d fro SO u rce © (‘j: F=. @ v processing data - fanalysis &) /— Dolphin my Metview - Grib Examiner @] metview : bash — Konsole L4 Processing Data-v29-2015 my Metview - uPlot A 0a - 11:48
® & E w3 | @ Eriontcr
H 2 9 S'\‘ il G LA RN O

* The Metview Python interface can be installed
separately if not in conda:

—pip install metview

P aa
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For more information...
« Ask for help:

— https://www.ecmwf.int/en/support

° VlSlt our Web pages Thermodynamics

dewpoint_from_relative_humidity()

dewpoint_from_specific_humidity()

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

eqpott_m()

eqpott_p()

lifted_condensation_level()

A metview

1A

# » Notebooks

Welcome to ECMWF Support Porta

Notebooks

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

.3

Q What are you searching for? _
Advanced regridding of
data

Macro

Tutorials

r

Questions?

Cross Section example
using reanalysis GRIB
data from CDS

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECA:!

A

» Python APl » Data types » Fieldset object

Fieldset object

class Fieldset

€) Edit on GitHub

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

representing a GRIB message.

Manetruintian

Computes the dewpoint for a given temperature
and relative humidity

Computes the dewpoint for a given specific
humidity and pressure

Computes the equivalent potential temperature on
model levels

Computes the equivalent potential temperature on
pressure levels

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

P A R 8 e e 3 e

Analysing data (GRIB)
wind speed (GRIB)

Computing and plotting
ENS data (GRIB)

Computing ensemble

mean and spread with
xarray and plotting the
results with Metview

Computing and plotting

a path to a GRIB file or using read():

©) Edit on GitHub
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Practical session

Inside Jupyterlab browser:
home/Metview hands_on/Metview Introduction.ipynb

l aa )
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Preview of what's coming

» Metview was one of the first pieces of software developed at ECMWF to

support its NWP models

* More recent developments have focused on Open Development, greater
componentisation, better use of 3"-party libraries, performance on modern
hardware (e.g. GPUs, avoid disk access when possible)

L
ecPDS CDS Opendata Aviso
1987 1993 1999 2004 2011 2018 2020 2022 2023 2025
MARS WebMARS ecCharts Opencharts Earthkit, polytope
i o &
‘ W it -

o
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Preview of what's coming - Earthkit

- Earthkit ed I'th kit

— New set of high-level scalable, interoperable, focused Python components
— Suitable for use by our operational services and directly by researchers / analysts

— Designed with Machine Learning / GPU / In-memory computations as first-class
citizens

— Designed with diskless data access in mind
— Reduce boilerplate code

— Components are in different stages of maturity, but some are already well-tested and
in operational use at ECMWF

* Open Development
— Highly collaborative both inside and outside ECMWF

— All code is on GitHub, fully embracing Open Development

P aa
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Earthkit and its Python components

.
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

earthkit
data

earthkit
geo

earthkit
hydro

https://earthkit.ecmwf.int/

earthkit

O,

earthkit
meteo

&

earthkit
utils

Q ®

earthkit
plots

earthkit
regrid

earthkit
time

earthkit
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https://ecmwf.github.io/earthkit-website/

import earthkit.data

I = {"endpoint": "object-store.os-api.ccil.ecmwf.int"
Earthkit examples 1T pucketn: nearthkit-test-datapubticy

"objects": "step6.grib",

: }
Global warming reached an estimated 1 17°C i Decermber 2024
g ot e L5 PRy 00, ds = earthkit.data.from_source("s3", req, stream=True, read_all=True, anon=True)
Extrapolate from: December 2024
2000 2005 .-v‘w .'.:In .'f."bl betruany 024 My ‘.-\i.'A u«,—w‘- dS L 15 ( )
. - centre shortName typeOfLevel level dataDate dataTime stepRange dataType number gridType
&
{ - o ecmf 2t surface 0 20250106 1200 6 fc 0 regular_ll

15

ecmf

10fgé surface 0 20250106 1200 0-6 fc 0 regular_ll

Surface Pressure

D T
04 203

1970 1990 1990 2000 2010 2000 030 2000 2000 2040

— Tenws e trend C ire hargs IPCC ety estimate 1PCC progections

)

ECMWF HRES Run: 2011-12-15 00 UTC
Maximum 10 metre wind gust in the last 6 hours
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