Metview 4: Providing enhanced
Interaction with meteorological
models
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What i1s Metview?

® Working environment for operational and
research meteorologists

® Retrieve/manipulate/visualise
meteorological data

® Allows analysts and researchers to easily
build products interactively and run them
in batch mode

Built on core ECMWF technologies:

MARS, GRIB_API, Magics, ODB, Emoslib

® Since August 2012 Open Source under Apache Licence 2.0
» Increased interest from research community -

® Metview is a co-operation project with INPE (Brazil)
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What i1s Metview?

® Service Oriented Architecture

® Data: GRIB
- Access BUFR
- Examine NetCDE
- Manipulate
- Plot obe
- Overlay Geopoints
ASCII

® Can be run interactively or in batch

® Can be easily installed and runs self-contained
standalone

- From laptops to supercomputers

- No special data servers required
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Metview’'s main features
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lcon-based interface

® Everything is represented by an icon
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Visualisation

w (] Metuiew - uPlot <2= &
File View Animation Zoom Tools Help

GRIB file j )
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Drag and Drop

s

Map view

Metview - uPlot 2=

nig)

File View Animation Zoom Tools

Help

ap_sandy
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Drag and Drop

m o Metview - uPlot <2

File View Animation Zoom Tools Help
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Drag and Drop

m o Metview - uPlot <2> OREES!
File View Animation Zoom Tools Help

.\ = B

[ Contour shading ] -
Saturday 27 October 2012 00 UTC ECMWF Forecast t+60 VT:Tussday 30 Oclober 2012 00 UTC surfaca 10 medre wind gust
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Drag and Drop - Overlay

[ Overlay works for all the data types! }
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File View Animation Zoom Tools Help
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Display Window - Magnifier

1) Metview - uPlot <2 @ o &
File View Animation Zoom Tools Help
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Display Window - Cursor Data

m o Metview -uPlot <2 @ e &
File View Animation Zoom Tools Help

&
Saturday 27 October 2012 00 UTC ECMWF Foragass (L:Tyesday 30 October 2012 00 UTG surface Meen saa level pressure [
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Lon -72338 Lat 36.351

Layer Scaled Value Value Lon Lat Dist (km) ¢
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Display Window - Layer Metadata

Data type GRIB -

File Ampimyv.2363. metview/linkYzLUH

Name 10 metre wind gust

L U 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 I

Dx 0.352

Bar From To Count
1 Statistics (for dati | o s 20 2538

Points 14356 O I 20 25 739

Minimum 3.22615 Od 25 30 355

Maximum 53.1539 Ot a0 35 240

00 35 40 245
ideb ith Average 14.0645 ol 20 45 123
S e ar wit Stdev 7.32827 b 45 50 62
various tabs Skewness 2.0357 [ | 50 55 34
Kurtosis 5.4232 —
[;:ﬁwgust_shade |vl
Histogram (for data wiw arcap
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Macro language

® Powerful high-level meteorologically oriented script
language

® All Metview tasks can be written or saved as macros, and
run in batch or interactive modes

® Interfaces with Fortran/C/C++ code s read agriv file
temp =read (
® Outputs: :

# Re-scaling field

- derived data if threshold >0 then
_ ] ] _ temp =temp — 100
- interactive plotting window a = integrate (temp )
end if

- graphics formats (e.g. PS,

# Compute the gradient

PNG, SVG, KML, PDF) q = gradientb (temp)

# Save field
write (

# Plot field
plot ([ps,svg], q)

i S~ ECMWF
MOS 2013 - Metview 14 —
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Metview Macro drag and drop

Strong synergy between Icons & Macros

§s

mslp.grib

#

mslp_hlack

Every icon can be translated into a Macro command

Macro* - ‘homemetview/ metview Macro

A

File Edit WView Insert Program Setlings Help

5y
o NG

&

B & e (D)) Femes o =

Fie View Anumaton Zoom Toos Help

MOS 2013 - Metview

&5 O0HB v (L
1 #Metview Macro ;’El
2 q
? imslp grib= ("melp.grib") j
4 g
Emslp black = {
6 contour_line thickness : 2,
7 contour_line colour : "black®
8 contour _highlight "offn,
\|>9 contour_level selection tyvpe "interv
10 contour_interval : 5,
11 contour_label height : 0.2,
12 grib scaling of derived fields : "on"
13 )
14
15 plot (mslp grib,mslp black)
|File loaded |L15,C:26 | 4
15
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Large variety of meteorological charts
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Metview’s interface with
meteorological models
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OpenlFS with Metview mnwrg- r}.‘—)‘

® Portable, easy-to-use version of the ECMWF IFS model

- Reduced version of IFS

- Based on previous operational model
- Started Dec 2011

In development phase

® For training and academic research

- Metview: ideal application for analysing and
displaying OpenlIFS output GRIB files

® Metview was used in OpenlFS training course in
Helsinki (June 2013)

i > ECMWF
MOS 2013 - Metview 18 —
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OpenlFS support in Metview

® All the Metview functionality works with the OpenlFS output

® Examples icons are available from:

https://software.ecmwf.int/wiki/display/OIFS/Using+MetView+with+OpenlFES

Wind vectors coloured

. Shaded lat/lon-level
by another field

Cross section

[ 3-field overlay ]

{ Time series for a point}

s0°

J o
P
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https://software.ecmwf.int/wiki/display/OIFS/Using+MetView+with+OpenIFS

Interfacing external models

® Researchers use various smaller, more specific models
for their research

® These models are seen by Metview as a ‘black box’
- Metview prepares the input
- Metview runs (external) model executable

- Metview handles (visualises) the output

® This concept works easily with Metview’s service-
oriented architecture (SOA)

i > ECMWF
MOS 2013 - Metview 20 —
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Metview - Trajectories

® Metview has been interfaced with FLEXTRA via modules which:

- prepare the data, run the calculation by FLEXTRA and display the
results

® Detailed description can be found in Newsletter article and
tutorial on the web

® We are currently
integrating the
dispersion
model
FLEXPART
In similar
fashion

w e,
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IFS Single Column Model (SCM)

® Simplistic approach: simulate IFS for a single grid point

® Useful tool to study the physics in more detail

or single process only

® Very useful for comparing different
models or different versions of the
same model

® Computationally cheap

- |ldeal for interactive research work
with Metview

® Metview was used in the “Parameterisation of diabatic and
subgrid processes” training course at ECMWF (April 2013)

F CECMWF

MOS 2013 - Metview
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File View Help
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SCM-Metview : Modifying an input data file

® Custom editor for SCM input netCDF files

2 Metview - SCM Data Editor = X

File Edit View Steps Help
r
X () W @ 00
File: /homelgraphics/cgrimetview/LocallSCMicy38r2/scm_in.trref.ne £ ]
8 8 Permissions: -nwxr-x--- Owner: cor Group: graphics Size: 128KB Modified: 2013-04-04 16:23 er I C a ev e ZO O I I l
File  Wiew  To0ls | numberorstens: 13
Number of model levels: 31
E’de‘ levels {| Soillevel | Surface | pressure_f height f u v t | relative_humidity | q gl qi cloud_fraction pot_temperature pulﬁtempie‘ (_st_energy moist_st_enerag,
pressure_f | height_f | u | v | t relatit* | [4 | ‘ E'z]
=. Fal Iml mis] Imis] 10 Cursor out of plot!
1 |1.00002 53206.1 -39.8756 014122 -188.481 0 Ul
neiCIDF —
L 2 |2.90044 531009 -39.8415 0.142312 57.715 o Parameler. Temparature [C]
Sl:m_lntrrasnl: r 3_568402 52858 6 397954 0.14378 135.069 0 Editable
| -180 -160 -140 -120 -100 -80 -60 -40 -20 0 20
4 [10.1478 527227 -30.718 0.146238 -111.406 0 11—t ——t0
| 6 o
5 |17.161 52352 -39.5988 0.150086 -B7.4342 0.005
11 =1
6 |27.6833 517959 -39.4188 0.155858 -64.0831 o.oog | 16 Ls
7 |42.8498 50994 3 -39.1532 0.164178 -42.6026 1.86C 21 15
8 |63.8572 438787 -38.7978 0.175756 -24.5052 1] 26+ =31
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— . 36 82 o
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241 AT
> =
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- = a
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Basic © Data Access | — = L Las ©
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14
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a a a
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— 91 B e B B e B B LS B e B e R R L 1015
19/1136.88 306025 -23.8768 0.000189384  -39.9738 0.00C 480 -160  -140 120 -100 80 60 40 20 0 20
20(1350.38 296161 -23.2579 0.0104748 -39.2609 0.00C 2
— g L } } Il } } } } } } } Il } I I I I I I Il Il 1
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SCM-Metview Runnlng the model

=
Matview Lot R R, 8

. . i'[s:mﬂun
® SCM Run icon: ’l

- allows users to specify how to

[l=
s

|| ™ Scm Exe Path -
I_.fhnme.fe:1ra|ru't¢:-n-'pafma51.er‘lc o

J Sem Input Data

— Sem Input Data
configure and run the model ’ I
- runs the model and caches the s sen pa Daapan [
reS U It | 4 Scm Mamelist IS Mamalist
namellﬂ
o Scm Mamelist Path I

I - 5cm Viable Fath

{| 2 Scm Relim Path
E] |

- Stm Copy Qutput Data & oF

| = 5em viabie |—|F5 Namalist
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| >

Templates

| Apply| Reset] i Stay open
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SCM-Metview : Visualising the result

SCM: 38r2 Sim: gabls3_ctl

Start day: 20060701 Start hour: 43200
[F_I:'I Liquid Water Path (kg/m"2)
L1

Data Comparison Data

Scm Visualiser

SCM: 38r2 Sim: gabls3_ct! Ti m e-v aI u e C u rve "I‘I‘.‘I

Start day: 20060701 Start hour: 43200
Temperature (Kelvin)

P — CGomparison Data
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RTTOV Introduction

® A fast radiative transfer model
® Models infra-red and microwave satellite radiometers
® |Inputs:

- Atmospheric profile of temperature and gas concentrations

- Surface / cloud / satellite properties
® Outputs:

- Top of atmosphere radiances / brightness temperatures for each
simulated sensor channel

- Jacobian matrix — shows which atmospheric layers are most
sensitive to changes in the input profile for each channel

® Metview was used in “ECMWF/EUMETSAT NWP-SAF Satellite
data assimilation” training course at ECMWF (July 2013)

MOS 2013 - Metview 26 - ECMWF
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RTTOV-Metview : Input Data Generation

® Retrieve data from MARS and extract profiles (using
existing modules)

r hl
7( e Metview - Geography Tool ) &) )

Raa® @

o
b Metvigw

- 20%W
g I;\Jenicm Prafile Data =

- Data GRIE File N
E
D)
Data for Profile

- Input kade
P Foint | |

2

o
m

N

7

4

30°N
- Ares ﬂ I

20°N

20°W

=}

: | /\S
[
= -

g £ g

=

/ Templates
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RTTOV-Metview : Input Data Inspection

® The SCM editor can also be used for RTTOV data

r &)

' Metview - Profile Data Editor
File Edit View Steps Help

@ I Steps: | [B0h [~| &9 @3

Modellevels | Surface and other 2D |
pressure_f q
R 'l B pressure_f t | [=]
Pa @ k
[ ] (2] [C] K | Lever: 55 value: -34.0077
T " 46 (163747 -621972 10899 Whole range
rslCOF — :
- Parameter: Temperature [C] To -
47(17475.5 -58.421 1.3399 Step: 0 h p 1|2
- ~ i — Editable
Ttl 1% 1n.n 18643.5 -56.432 1.8350 1
ric - " ﬂ -80 -60 -40 -20 0 20 ‘
49198822 534844 2.3656 1 1 1 i i 1 1 1 ‘,,,'—’"" 0
— 6 -| Fo =+ 10
50(211955 504212 3.2801
|| 11 _rr_,.,f L |
51|22587.2 -47.3703 43410 154 jﬂ L
52|24061.7 -44.1216 59843 214 r1s |
— 26 -| F 31
53| 25623 -38.6705 7.9563 4 3
- 31 L sy 30
54(27275.9 -35.9152 0.0001 = 36 Lz ]
- = =
. o
5520024.9 -34.0048 0.0001 = 4 rmnr = + 40
- 5 16 F163 & |
56308751 -30.5877 0.0001 p Z
- T 51 r226 2
57|328316 -27.1395 0.0002 = g6 Lagg &
58|34899.6 -23.72 0.0002 61 418 |
— 66 -| F 556
55|37084.9 -20.419 0.0003
- 71 - + 700 |
0(39393.2 -17.1703 0.0003 76 L gog 1.
61(41829.8 -13.8982 0.0004 81 a7 |
— 86 -| + 988
52|44398.4 -10.9012 0.0005 1 e
- 91 T T T T T T T T ¥ 1014
53|47088.8 793719 0.0007 80 -60 -40 -20 0 20 ]
™ a
Easara.a 51152 0.0009 3 I I | | | | | | | | | | 1 g
s
Eshi 52736.4 = 534|3 oozl | & 80 -60 -40 -20 0 20 Bottorn® | a1
4k Reset W 0K @ cancal
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RTTOV-Metview : Running the Model

"
L Metview & & &

® RTTOV Run icon: B0

W Ritow Exe Path

I Yhomesgraphics/egi/metview/projects/RTTOMRTTC

- allows users to specify how to
configure and run the model

Ras=
T..-ur oF

- Rttoy Input Data Ritaw Input Data
»>
ttov_in.nc

- runs the model and caches the SRty Ot Pan [
result = Ritow Sensor Amsua _l|

- Rttoy Channels — Motes
o
R - Rttoy Channels Path
TS
- Rttoy Coefiicients — Motes
o
Rttow Run

- Rttoy Coefficients Path I

1 Ritoy Satellite Zenith Angle IvD

1 Ritoy Satellite Azimuth Angle ID

- Rttoy Solar Zenith Angle ID
- Rttoy Solar Azimuth Angle ID
Templates

‘ .ﬁ.pplyl Resetl i Stay open Close”
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RTTOV-Metview : Visualising the result

output of RTTOV calculations

H @ 1- calculated Jacobians for AMSUA

Jacobians as matrix
Eftovw Visualiser

output of RTTOV calculations
calculated brightness temperatures (K)

280
%3
sto
g
5
2240
220 Tbh per channel Jacobians as curves
2000 4000 6000 8000
channel number
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Future developments (1)

® New Qt based desktop (alpha version stage)

T ———
. MuFe €+ 4 8 em:
2 Metview - Desktop <2= Cromlcon (0 % [M] % Rmov 5 s san - T e
- . - - seann] ams Tomss S Jom Gamer [Pemissians gl
File View Go Bookmarks History Tools Settings  Help I8 oo e =) {8 crgapoens i i 5 A3 |
. a » - G vectars 188 et
C €4 A s s
Create icon G) L [ RTTOV B [ (5] sandy_data ] [ & Helsinki Icond || (B ot I s
v NPT vsUALSER 188
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Future developments (2)

® Short term

Thermodynamic diagrams

More clients for OGC web services formats (SOS, WaterML)
Integrate ECMWF’'s new interpolation package

Exploring interfaces to 3D packages (e.g. Vapor)

New MARS client access through MARS web-api
External users can directly access ECMWF’'s MARS

® Long term

Python based Macro Language

Combine experience of WREP (ecCharts) with long-term
experience of Metview to produce a common architecture
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For more information

email us:

YB Metview: metview@ecmwf.int

visit our web pages:
“B http://software.ecmwf.int/metview
» Download

> source tarball or virtual machine

» Documentation and tutorials available

> Metview articles in ECMWF newsletters

MOS 2013 - Metview
© ECMWF 2013



	Slide Number 1
	What is Metview?
	What is Metview?
	Slide Number 4
	Icon-based interface
	Visualisation
	Drag and Drop
	Drag and Drop
	Drag and Drop
	Drag and Drop - Overlay
	Display Window - Magnifier
	Display Window - Cursor Data
	Display Window - Layer Metadata
	Macro language
	Metview Macro drag and drop
	Large variety of meteorological charts
	Slide Number 17
	OpenIFS with Metview
	OpenIFS support in Metview
	Interfacing external models
	Metview - Trajectories
	IFS Single Column Model (SCM)
	SCM-Metview : Modifying an input data file
	SCM-Metview : Running the model
	SCM-Metview : Visualising the result
	RTTOV Introduction
	RTTOV-Metview : Input Data Generation
	RTTOV-Metview : Input Data Inspection
	RTTOV-Metview : Running the Model
	RTTOV-Metview : Visualising the result
	Future developments (1)
	Future developments (2)
	For more information …

