Data Analysis and Visualisation
with Metview
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What is Metview?

analysts

— Runs on UNIX, from laptops to supercomputers
(now includes Mac OS X)

Retrieve/manipulate/visualise/examine meteorological data

Workstation software for researchers and operational

Drag & drop user interface / powerful scripting language

Built on core ECMWF technologies:
MARS, GRIB_API, Magics, ODB, Emoslib

* Metview is a co-operation project with INPE (Brazil)
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Handles GRIB, BUFR, NetCDF, ODB, Geopoints, CSV, ASCII
« Can access MARS, either locally or through the Web API
* Open Source under Apache Licence 2.0
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6 # retrieve some data e
7
8f1 = ( : -1, : 1000, grid : [1.5, 1.5])
9f2 = ( : -2, : 1000, grid : [1.5, 1.5]) [
10
11
12 # perform some calculations for comparison
13
ldcv f1f2 = (f1, £2)
15¢cv_f1f1 = (£1, £1)
l6cv_f2f2 = (£2, £2)
17var f1 = (f1)
18var_f2 = (£2) =
19
20 corr manual = cv fl1f2 / ( (ev_f1f1) = (cv_£2£2))
2l corr_manual2 = cv_f1f2 / ( (var_f1) = (var_£2))
22 corr builtin = (f1, f£2)
23 @
covar of f1 and f2 = 615250.382118 El
corr_manual = 0.870234693771
corr_manual?2 = 0.870234693771 D
corr_builtin = 0.870234693771 @
Program finished (0) : 611 ms [Finished at 11:18:47] (o5



Using Metview

e lcon-based user interface
interactive investigation of data

icons represent data, settings and
processes

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

« Powerful Macro scripting language
— more serious computations
— batch or interactive usage
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fe_latest_oper.grib fe_oper.grit title_oper woust_shade woust_spread_shade prob_shade
o~ File Edit View Profiles Help
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fc_ens.grib
File: /home/graphics/cgilmetview/course_prepf2015/day_3fimelera_t2m_jan_2009_2013.grib
Permissions: -rw-r1----- Owner: cgi Group: graphics Size: 1.7MEB Modified: Mar 9
— Total number of messages: 310
@) A ) S I":‘Inﬂax INamelDate |Tima |Step |Lsf |Levape Dump mode
o sl Al 001 2t 20080101 0000 O 0 st T TR
spag_ens.grib Q, Examine Ctri+M 002 2t 20080101 1200 O 0 st L |
= 003 2t 20090102 0000 O 1 sfc |Position | ey name (GRIBAPY valus
[ save result Ctrl+5 ] 004 2t 20080102 1200 O 0 st - Section 1
005 2t 20090103 0000 O [ sfc - Section 2
Clear result hi| 008 2t 20090103 1200 0 0 sfc 13 section2Length 32
X 007 2t 20090104 0000 0 0 sfc 4 numberdfvertical GCoordina. 0
'F% Duplicate Ctrl+Dr 008 2t 20090104 1200 0 0 sfc -5 pviLocation 255
eNs_mean.my 6 dataRepresentationType 0 [Latitudz/Longitu
- titie_m| 11 CopY Ctri+C 010 2t 20090105 1200 0O 0 st 7B NI 72
4y Cut Ctrl+x | gy o Zoamoe ooon 0 0 st [ N 2
: 013 Fle Edit View nseri Progiam Setings Help [
@.I_Rename 7] ﬁma & O6vED
il Moveto wastebasket  Del 015 I
ens_spread.mv m = pl0E [181v = ( [=]
title_spi=] send gl; 182 -1, I
& Archive as ... 3 018 183 param nyn, I
0211|184 700, [
022 (185 area area_xx, L
EEL TR _ b3 1186 grid [1.5,1.5]
title_prob_22 025|187 )
I DataAccess Filters Macros Modules (Dat:Status | 188 l;
: - ; 189 # Compute the gradient of Q
£ H E = = 190q = gradientb(q)
Axis Plotting Binning Coastlines Contouring Graph Plotting Legend Obs (191
192 # Extract the area we are calculating on
1893q = ( area : area_xx, data : q)
194
= |195 # Compute the advection of Q
196a = g[l]l*u + ql2]*v
197a = -a * (10 A 8) # units will be 10e-8 (kg/kg)/sec
198
199 # Plot positive advection in blue, negative in red

200 contour_common = (

201 contour_level_selection_type : "interval",

202 contour_interval 3 Iy

203 contour_label "on'",

204 contour_label height 0.25,

4 | 1)
File loaded L211,c1
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Metview In Action

L) Sainddy - Jwoekshops/Vis Week 2015 - Metview
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Visualisation - Maps
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Visualisation - Overlay
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Dats: 2010-12-22 Time: 00
Sat METOP-A Sensor AMSU-A Channel: 5 Param: Th [K]
Type: MFB

Visualisation - Graphs |
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Visualisation — Particular for Geo/Atmospheric

Sciences

Atmospheric Model Levels

SCM: 38r2 Sim: gabis3_cti

Start day: 20060701 Start hour. 43200
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Visualisation Using External Packages

* Metview already has an interface to
VAPOR 3D (NCAR)

* Metview converts ECMWF forecast
data to format required by VAPOR,
then starts up VAPOR with that data

* Could interface to other software — for
instance Met.3D (TUM) !

« WMS client built into Metview — map
Image generated on a server
somewhere
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Training Material

* Metview training course in 2015
was completely re-written

- Greater emphasis on case studies -
- Section on ensemble data 1) (\M \i

OPERvalid: 2014-08-1012 UTC step: 78-84h par: 10fg6
s ] 25 Ej 25 £

0"
s

4=

OPER valid: 2014-08-10 12 UTC step: 6-12h par: 10fgé
15 20 25 25 75 30

Available for download S — E——

Contained in virtual machine -

e
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Metview in Research Training 2015

» Used in the “Parameterisation of diabatic and
subgrid processes” training course at ECMWF (May
2015)

— Metview used to run the Single Column Model

— Custom profile editor created within Metview

* Used in OpenlFS User Meeting at ECMWF (June 2 ,
2015)

— Reduced version of IFS

e .
—_<-,

|
i

a

— For training and academic research

W
\\\\\\\\\\\\\\\Q\N\

/

— Lots of Metview macros were pre-prepared so that
students could focus on the science
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The Metview Virtual Machine

Machine View Devices Help
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For more information...

* Email us:

— metview@ecmwf.int
* Visit our web pages:
— http://software.ecmwf.int/metview
* Download (Metview source, binaries, virtual machine)
« Documentation and tutorials available
* Metview articles in ECMWF newsletters

¥4 ECMWF Newsletter

201¢

 More Metview at Visualisation Week

— Fernando’s talk on Thursday: “20 years of success for Metview's
modular architecture”

orologic:
Green computing at EC|

SCECMWF

Questions?
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