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What is Metview?

» Working environment for Operatlonal and Research
Meteorologists =i omipy
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What is Metview?

» Data:
GRIB
» Access
BUFR
» Examine NetCDF
» Manipulate OoDB
» Plot Geopoints
ASCII
» Overlay

%] (4] [+ []

ransparency (%) —(———— (23 |2

» 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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Interactive Interface

"~ /workshops/M05-2011ficon-demoficons
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*lcon-based interface

*Everything is represented by an
icon (data, actions, visualisation
attributes)
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Display Window (1)

» Built with Qt, uses Magics for plotting (Qt does the
rendering)

» In addition to plotting, the Display Window can help
investigation of data, e.g.

» Magnifying glass
» Cursor data display

» Configurable frame list

S ECMWF
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Display Window (2)

Metview - uPlc - O X

Miew Animation Zoom Tools Help

= @ I[rowen [[Jo @ QO Q@O Qse=a -] Q Q2@

Frames | Layers | Layers Data

Frame |Name|Date |Time |Step |Leve| |Levap|
1 2t 20111027 0000 O o sfec
2 20111027 0000 O 500 pl
> 2t 20111027 0000 6 4] sfec
F 20111027 0000 6 500 pl
Thursday 27 October 2011 00 UTC ECMWF Forecast WT:Sunday 30 October 2011 00 UTC 500 hPa Geopotential 3 2t 20111027 0000 12 0 sfe
Thursday 27 October 2011 00 UTC ECMWF Forecast WT:Sunday 30 October 2011 00 UTC surface 2 metre temperature z 20111027 0000 12 500 pl
30 20 L5 10 - o 5 1o L5 2 30 2 2t 20111027 0000 18 0 sfe
2 20111027 0000 18 500 pl
5 2t 20111027 0000 24 0 sfc
2 20111027 cooo 24 500 pl
6 2t 20111027 0000 30 [4] sfec
z 20111027 0000 30 500 pl
7 2t 20111027 0000 38 (4] sfec
2 20111027 0000 36 500 pl
8 2t 20111027 0000 42 [v] sfec
i z 20111027 0000 42 500 pl
L = ) = 5 2t 20111027 0000 48 O sfc
z 20111027 0000 48 500 pl
o "} 10 2t 20111027 0000 54 4] sfec
o F 20111027 0000 54 500 pl
11 2t 20111027 0000 60 0 sfe
|55 F 20111027 0000 &0 500 pl
_ 12 2t 20111027 0000 66 0 sfe
/ 20111027 0000 66 500 |
Lon 31.76 Lat 14 2t 20111027 0000 78 0 sfc
z 20111027 0000 78 500 pl
2t 20111027 0000 84 [4] sfec
Layer Value Lon s z 20111027 0000 B4 500 pl
4 2t 20111027 0000 90 [v] sfec
TR DUCHSECER (3150 : 7 18 z 20111027 0000 90 500 pl
Zfc 541.84 31.50 5 b 17 2t 20111027 0000 985 4] sfec
z 20111027 0000 96 500 pl

Key profile: | mv System::Default n
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What is ODB?

» ODB: Observational DataBase

» Database software developed at
ECMWEF for the storage and
retrieval of high-volume
observational data

» Viewed as data columns
» Can use ODB/SQL to query data

» Will replace BUFR observation
feedback in MARS* from 15th
November 2011

» *MARS is ECMWF’s meteorological
data archive

Metview - ODB Examiner =

File Edit Wiew Settings Help

(3]

File: fhome/graphics/cgi/metview/tutorials/odb_tutorial_4.1/database/AIRER. odb
Symlink target: /scratch/graphics/cgr/odb_data/AIREP.odb
Permissions: Irwxrwxrwx Owner: cgi Group: graphics Size: 12MB Modified: 2011-10-20 12:00

Tables ‘ Columns | SET Variables | Statistics ] Datal

|Iat@hdr |Ion@hdr |entry|obsva|ue@body |varno@body|vertcolver’[co_refer

75.83 -78.18 4 8.50967 Z| 1 26218
75.83 -78.18 £ -2.93011 4 1 26218
52.28 ==L (15 1 219.2 2 1 23857.9
52.28 = Fh (4 4 21.8866 £l 1 23857.9
52.28 -32.05 £ -19.0257 4 1 23857.9
-15.03 165.2 1 232.2 2 1 25034.8
-15.03 165.2 4 -6 =l 1 250348
-19.03 165.2 £l -9.69327e-15 4 1 25034.8
-38.6 163.5 1 227.2 2 1 26218
-38.6 163.5 4 49,7157 = 1 26218
-38.6 LITEL g -29.8722 4 1 26218
Eeb12 -17.76 1 214.2 2 1 21676.8
= -17.76 4 7.60845 | 1 21676.8
56.56 -17.76 £l -2,47214 4 1 21676.8
32 -18.45 1 215.2 2 1 25034.8
52 -15.45 4 6.70936 3 1 25034.8
52 -15.45 5 -4,35711 4 1 25034.8
46.81 -26.51 1 212.2 2 1 20675.9
46.81 -26.51 4 41.9659 =l 1 20675.9
46,81 -26.51 & -33,9833 4 1 20675.9
-26.83 169,05 1 239.2 2 1 28763.7
-26.83 169.05 4 -9.06308 El 1 2B763.7
-26.83 169,05 £ -4,22618 4 1 28763.7
-24.6 -170 1 222.2 2 1 22762
-24.6 -170 4 -2.72394 Z| 1 22762
-24.6 -170 £ 5.34604 4 1 22762
ElE L -50.26 1 209.2 2 1 21676.8
EEpEE] -50.26 4 29,9817 £l 1 21676.8
EEL LI -50.26 £ 1.04698 4 1 21676.8
54 -18.05 1 214.2 2 1 26218
54 -18.05 4 8.019086 =l 1 26218
54 -18.05 £l -4.08591 4 1 26218
56.1 -27.5 1 213.2 2 1 22762 @
me = e . = (]

Total number of rows: 226785

S ECMWF
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Observation Monitoring in Metview

» Uses Metview’s fundamental concepts

Access
% Filter
S Metview 4 >  Examine
(interactive and batch) \
\ Manipulate
Other data Visualise
Overlay

i ion Monitori S ECMWF
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ODB Access

» Metview can access ODB data through:

» the file system [

¥

e

© Metview =

» or through MARS @ e
- can use GUI to construct @ nr
retrieval query

- Class
Cperations

" Type MFB

- Stream D &

A Expver g

W Repres
I
fTempIates \’: MARS Catalogue \

.-‘-‘-.pplyl Reset| J Stay open
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ODB Filter =

s

Metview -2

» Can use ODB / SQL query (S [foce Firer

to select and manipulate
data - 2db Filename

(OFF

- Odh Data — QDB File

=

AMELA ool

m Qdb Guery

Zelect

latBhdr a=z lat.

lonBhdr a= lon.
fo_deparfbody az fg_dep.
an_depariEhody az an_dep
where

vertoco_reference_l1Rbody = &

A Odb M Roswes

I
/ Templates

ﬁ.pply' Reset| o Stay open
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ODB Examiner

» £ or ) or

» Right-click | Examine

Columns

Columns

Metview - ODB Examiner

g
Wam
St

File

File: fhome/graphicsfcgifmetvigw/tutorialsfodb_tutorial_4.1/database/AIREP.odb
Symlink target: /scratch/graghics/cgr/odb_data/AIRER. odb
Permissions: Irvrwxrwx Owrjer: cgi Group: graphics Size| 12MB Modified: 2011-10-20 12:00

Edit Wiew Settings Help

Tables | Columns [ SET Varfables | statisti

lon@hdr

entry | obsvalue@body

1 2
0 0 4 8.50867 &l 1
75.83 -78.18 5| -2.93011 4 1 26218
52.28 -32.05 1 219.2 2 1 23857.9
52,28 Sl 4 21.8B866 zl 1 23857.9
52,28 -32.05 & -19,0257 4 1 23857.9
-19.03 165.2 1 232.2 2 1 25034.8
-19.03 165.2 4 -6 2l 1 25034.8
-19.03 165.2 5| -9.69327e-15 4 1 25034.8
-38.6 163.5 1 227.2 2 1 26218
-38.6 163.5 4 49,7157 3 1 26218
-38.6 163.5 5| -29.8722 4 1 26218
56.56 -17.76 1 214.2 2 1 21676.8
36.36 -17.76 4 7.60845 &l 1 21676.8
56.56 -17.76 5| -2.47214 4 1 21676.8
32 -19.45 1 215.2 2 1 25034.8
52 -19.45 4 6.70936 zl 1 25034.8
52 -19.45 & -4.35711 4 1 25034.8
46.81 Flzh L, 1 212.2 2 1 20675.9
46.81 =8, Fll 4 41.9659 2l 1 20675.9
46.81 e, 5| -33,8833 4 1 20675.9
-26.83 169.05 1 239.2 2 1 28763.7
-26.83 169.05 4 -9.06308 3 1 28763.7
-26.83 169.05 5| -4.22618 4 1 28763.7
-24.6 -170 1 222.2 2 1 22762
-24.6 -170 4 -2,72394 &l 1 22762
-24.6 -170 5| 5.34504 4 1 22762
33.93 -20.26 1 208.2 2 1 21676.8
EELEE -50.26 4 29,9817 zl 1 21676.8
55.93 20.26 & 1.04588 4 1 21676.8
54 -19.05 1 214.2 2 1 26218
54 -19.05 4 8.01906 2l 1 26218
34 -19.05 3 -4.08591 4 1 26218
56.1 -27.5 1 213.2 2 1 22762 @
re - o . o (]

File Edit Wiew Settings Help
File: fhome/graphics/cgi/metview/tutorialsfodb_tutorial_4.1ffilter_solution/AMSUA. odb
Symlink target: /scratch/graphics/cgr/odb_data/aMSUA odb
Permissions: [rwxrwxrwx Owner: cgi Group: graphics Size: 17MB Modified: 2011-10-20 12:(
Table SET Variables | Statistics | Data |
Constant
. \ n -3.47203 3.95354
an_sens_obs@body float ¥ 0 0
andate@desc int y 20101222 2010123
antime@desc int y o] o]
biascorr@body float n -0.739071 4,33658
biasctri@body float n -0.737179 4,35366
bufrtype@hdr int ¥ z z
class@desc string ¥ MN/A I
codetype@hdr int y 210 210
datastream@sat int n 0 1
date@hdr int n 20101221 2010124
datum_anflag@body bitfield n NJA N/A
datum_eventl@body bitfield ¥ MN/A I
daturn_rdbflag@body bitfield ¥ NJA N/A
= datum_status@body bitfield n /A /A
active Pos: 00 Width: 1 bit
blacklisted Pos: 03 Width: 1 bit
passive Pos: 01 Width: 1 bit
rejected Pos: 02 Width: 1 bit
entryno@body int n 3 14
expver@desc string y N/A N/A
fc_sens_obs@body float y 0 0
fg_depar@body float n -3.34557 3.28031
fg_error@errstat float n 0.0603554 3.8485
final@update_1 float n -2.14748e+09 -2.14?43
final@update_2 float n -2.1474Be+09 -2.1474
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ODB Data Manipulation (1)

» ODB Filter (through ODB / SQL) provides some —
opportunity for manipulation (e.g. simple mathematical ==
operators)

» For more advanced manipulation or combination with
other data sources use Metview’s Macro language

» a powerful high-level meteorologically oriented script
language (extendable with user C++/Fortran code)

» all Metview tasks can be written or saved as macros, and
run in batch or interactively

» can produce derived data and/or plots

MOS 2011 — Metview 4 for Observation Monitoring —wE‘ MWF



ODB Data Manipulation (2)

» Convert icons into Macro code — drag & drop

fWDI'kSthSfMDS-QU 1 ].fDdb-I'I"IEICI'D | _ ODB-filter-example* - fhome/graphics/cgi/metview/workshops/M0S5-2011/odb-macro/ODB-fil — 'O x

File Edit View Insert Program Settings Help
File  “iew Tools  Folders o @ & g = jl
Eéi ' # Importing : /workshops/MOS—20ll/odb—macro/AMSUA.odb:
2
A SLA ootk l
amsua_2e_odb = read("/home/graphics/cgi/metview//work
4
F]?S *# Importing : /workshops/MOS-2011/ocdb-macro/ODB Filts
fitle sym_small 6
’odb_filter = odb_filter(
- odb_query : "select " &
i " lat@hdr as lat, " &
E "  Jlon@hdr as lon, " &
= H " fg_depar@body as fg_dep, " &
12
fBamcYDMaﬁmmssYFMmsywmcmsyNMdu - " an _depar@body as an dep " &
"where " &
. " wvertco_reference_ l@body = 5 "
N odb_ data : amsua_“Ze odb
16 )
17 @
< ()
File saved It: 18, € 1 |

MOS 2011 — Metview 4 for Observation Monitoring _AECMWF



ODB Data Manipulation (3)

~_ step2 - fhome/graphics/cgi/metview/workshops/M0S5-2011/plots-2/step2 P:

File Edit “iew Insert Program Settings Help

» ODB columnscan |~ @¢v=/
be read into Vector l#j‘ffetview Macro
variables in Macro 3 4Read odb

) db = ("AMSUA.odb")
Vl = ValueS (Odb, 5amsw.la_g o
'fg dep' ) ® #perform the guery - the output is an ODB

"filter dep = (....)
8

9

19 4nccess values from the result
[ Can then perfOl'm 11|fg_dep (filter_dep, "fg dep")

12 an_dep (filter_dep, "an_dep")

manipulations on || ;
these Vectors, e_g_ 14 #Compute the analysis increment as the difference of

15 #and first guess depature
v3

Vl + V2 16 incr = an_dep - fg_dep
mx = maxvalue (v)|k s

179 @

MOS 2011 — Metview 4 for Observation Monitoring




ODB Visualisation

» Some formats, such as GRIB, are easy to visualise in
Metview: just right-click | Visualise

» That’s because they are quite specific and have enough
standardised meta-data for a program to understand how
they should be plotted

» ODBs can contain large numbers of columns
» Which ones do we want to plot?

» How do we want to plot them — on a map, as a scatter plot, as a
matrix?

» Use the ODB Visualiser icon
» Offers various ways to interpret and visualise the data

» Metview also offers Visualiser icons for NetCDF, ASCII tables and
user-input lists of data; this is a new concept in Metview 4

MOS 2011 — Metview 4 for Observation Monitoring —wECMWF




ODB Visualisation example (1)

» Example: brightness temperature as scattered
geographical plot (colours & styling added separately)

IEtb_pIDt

— Date: 2010-12-22 Time: 00

Sat: METOP-A Sensor: AMSU-A Channel: 5 Param: Tb [K]
Type: MFB

20 22 225 28 pEH 34 a7 240 U3 246 243 252 255 258 %1 ri1] 267 ]
-1 Ot Plat Type . | [T [ [ .
e Geo Points
160"W 140"W 120w 100"W BO"W GOMW 40"W 20 o'E 20°E 40'E GO0'E BO'E 100°E 120°E 140°E 160°E

i Cdhb Filename IEOFF . ; — . —
" # 9 S = e : . — Tl BO*H
A ROy . T v T 5 TR ey
4 Odb Data ODE File . 3 ST - - ?ﬁw =~ L
" — " - - £ 4 5 = -8 : ;’v =1 con
AMSLUA ol e - 40N
. 30°H
o x ;
I i;f o
4 H : o el 10N
I“ ] it 83 iy
1 Odb Latitude Variahle - ¥ 3@’__\ e | .
Iilat@hdr ——t LBE £ 1 3 Fe j\-.g i\ A zors
. 1 i . y ) o Oy
- Odb Longitude Variable P ELS —_—— - C e T e -&{7"-—-—' LE MRS €h\ 8 os
Ijlon@hdr | 4 ; ! ! : P o
40°5 . ‘ s f_ - - ¢ - i 3 T 3 J 40°5
O x - so's e "Wi | - % Lo
I“ 50's VY4 ! T :e’.‘s#)& ALl R % s
A VYT F;Ef:_%‘i ::g;f@ A .:’
i P 70°8 . — o+ 7008
Ii sos ssim ] 4 oy P s
= | | q-r._--...r —
1 QOdb Yalue Variable ¥
I obsvalue@body 160 L40°W 120 100°W  BOCW  BOCW  40MW  20°W o'E 20°E WPE GD'E BO*E  LOO'E  120°E  140°E  160°E
|/
| [ r

/ Templates
P.pplyl Resetl 1 Stay apen Closel

MOS 2011 — Metview 4 for Observation Monitoring _AECMWF




ODB Visualisation example (2)

» Example: scatterplot of first guess departure against
analysis departure | |

Metview Sat: METOP-A Sensor AMSU-A Channel: 5 Param: Th [K]

Type: MFB
Iﬁscatter_plut

& Odb Plot Type

Hy Paoints g |

WOFF

4 Cdb Filename

1 Qdb Data QDB File

| 8

AMEUA ol

W Odb ¥ Variahle Erg_depar@budy

par (K)

® Cdb Y VYariable

an_depar@hbody

an_de

® Cdhb Yalue Variahle

B -0.5

=] -1 T - - . , .
-1 05 0 05
[ Templates
fg_depar (K)
Appl Reset| 1 St —_—
pp S’l | ay open "
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ODB Visualisation example (3)

» Example: binned plot of first guess departure against
analysis departure

T Metvi ) Date: 2010-12-22 Time: 00
. etview — Sat METOP-A Sensor AMSU-A Channel: 5 Param: Th []
- Type: MFB
I:bln_pIDt 1 [ B8 12 16 1 24 = k-4 k- L} "W [ 2 56 (1] (13 =] 12

& Odb Plot Type

Hy Binning 1 |

0ODE File e
0.5
LMSUA ol

4 Cdb Filename

- Odb Data

W Odb ¥ Variahle ;rg_depar@budy

par (K)

® Cdb Y VYariable Ean_depar@bndy

an_de

® Cdhb Yalue Variahle

il I._,

N -t

-1 0.5 0 0.5
/ Templates ',
P.pplyl Resetl - Stay open fg_depar (K]
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ODB Visualisation example (4)

» ODB wind data with geopotential field from MARS

Date: 2011-02-19 Time: 00
Aircraft wind over 250 hPa
Type: CCMA, obs
45 s0 55 [1°]
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E I;Legend

Help)

Histogram legend

Date: 2010-12-22 Time: 00
Sat: METOP-A Sensor: AMSU-A Channel: 5 Param: Th [K]

» New Magics feature

W Legend Display Type

Histogram _||
Automatic - |

- Legend Entry Flot Direction

AN

Type: MFB
2573 i e
20 222 25 . 231 e 227 40 243 ME 243 252 255 258 1 ZE4 T Z70
1604 140PW  120°W  100°W  BOW  GOW S0P 20°W 0°E 20°E 40°E BO°E B0°E 100°E  120°E  140°E  180°E
e T 5 : leeth & BO®N
s = - — i @ P Sy .
L e T el S
w e = T ;v B ——
- > s %%
T = 60°N
a e L - . f ¥
o L L ﬁ%%gﬂm.”
1%l b T . = TR tat
R féﬁ' L B
gul - = . > 40°M
Fv L8 e "
v r f
\‘;‘_7% L S dsoeN
T 200N
/ - 10°M
7 ——Jo°N
- —]10°s
i .
b el | [
& - 205
30°5
b1 P
N ST g Sl ® G
S ed'::;} "y% iktpo :&-‘:&:@bb 505
L RETER RN o ?w; by R L
SR UM A SO BRI AW 60's
A1 e ERR TSNS R FETERATE Gap i ALY, & Y
I R B e - -
_’.,__,_——ul‘-“l-nq\__‘_i"" — — . o
- = = = ™
B0 [——=== S e ——|so"s
160 140PW  120°W  100SW  BOMW  GOMW S0P 20PW 0°E 20°E 40°E BOFE B0°E 100°E  120°E  140°E  180°E
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Layer meta-data

Metview - uPlot <@sunrise>

File Wiew Animation

B = e

Zoom  Tools

e e

Help

Animate all the scenes g +)\ LQIJ' rag)
Frames | Layers | LayersData | Contents | CursorData |

Statistics (for data invisible area)
Date: 2010-12-22 Time: 00 :
Sat METOP-A Sensor AMSU-A Ghannel: 5 Param: Th [K] Points 5346
Type: MFB Minimum 2255
e 0 3 5 249 =2 =5 =8 x
r D t t b ]:- | | | | | Maximum 266.22 G
> Laye S Data 1a SR
( t_ I I - t I 20 a0 - Stdev 7.68542
St experimenta === s s
= .
y . Z,Zﬁ:’ Kurtosis 0.585412
t I d e Histogram (for data in visible area)
not reiease — '
2 o

50°N [

B EEEE

20°N
Bar From To Count
220 222 0
10°N .
[ ] 222 225 0
225 228 6
0°N .
[l 228 22 65
s oo 23 234 127
t U oo 234 237 178
[ 237 240 202
20°% D D
| oo 240 243 185 L
|
|
1
!
1
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Metview 4 /| ODB - Next Steps

» 10 Get more user feedback
» 20 Respond
» 30 goto 10

i ion Monitori S ECMWF
MOS 2011 — Metview 4 for Observation Monitorin 22 —4
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For More Information...

email us:

YD metview@ecmwf.int

visit our web pages:

‘D http://Iwww.ecmwf.int/publications/manuals/metview/

subscribe to our RSS feed:

‘D http://Iwww.ecmwf.int/publications/manuals/magics/news/graphicsnews.rss
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