ODB Usage in
Magics++ and Metview 4

Magics++ W@}

Meteorological Visualisation Section
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OdbViewer

® Based on the python interface of Magics++

® Not a command line tool but an API: users can write their
own scripts

® A flexible solution allowing full access to Magics++ and
making benefit of its advanced features e.g.:

- Customisation of the plots

- Advanced symbol and legend plotting
- Various output formats: e.g. PNG, PS, EPS, PDF, SVG and KML

- Overlay with other data

® Metview-like syntax (similar to Metview macro)
® Supported by the MetVis Section
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The functionalities

Encapsulates filtering, visualisation and
data inspection in a python script ...

OdbDatabase: data.odb

Min: 176.8 Max: 249.2 (3662 )

Large filter Small

File §dit Petsize Flot

II'I at Ton obsvalue
59.298061 22.500000 182.899994
59.298061 20.000000 179.089996
58.596310 21.250000 181.500000
56.491058 20.250000 181.990005
56.491058 18.000000 183.070007
55.789310 16.875000 187.529999
55.087559 18.000000 190. 240005
55.789310 14.625000 193.100006
55.087559 15.750000 195.059998
57.894562 9.600000 190.589996
55.087559 13.500000 195.160004
54.385811 5.625000 187.949997
53.684059 2.222220 189.080002
53.684059 4.444440 187.440002
52.982311 3.000000 186.929993
54,385811 7.875000 191.539993
58.596310 3.750000 191.399994

. 57.894562 2.400000 194.449997

odb.ascii
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An example script

To plot Tb
from magmacro import * L for AMSUA
out = output({'output_formats':['ps'],'output_name':'symbol'}); channel 5
db = odb_filter( {'path’ : ‘amsua.odb’,

‘query': 'select lat,lon,obsvalue where vertco reference 1=5'})
examine(db)
gpt = odb_geopoints({'odb_data’ : db, (Data values plotted l
‘odb_latitude' -'at ——————\___Pydefault
'odb_longitude' : 'lon’, B I R
'odb_value'": 'obsvalue’}); ." 2 -
plot(out, pcoast(), ([
gpt, psymb()) |:> | ) . L 3 / I ]}

o
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Change symbol plotting

-

L Colour wheel

symbol = psymb({'symbol table mode': 'advanced’, P
y psymb({’symbol_table_ | \

'symbol_type':'marker’, \ |

'symbol_advanced table marker _list": 15,

'symbol _advanced_table _min_level colour": 'blue’,
'symbol_advanced_table max_level colour": 'red’,

'symbol_advanced_table colour_direction': 'clockwise'})

plot(out, pcoast(), Jees

gpt, symbol)

=

- T "
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Add legend

and title

legend = plegend({'legend' : 'on

title = ptext({'text_colour": 'black'})

'legend_text colour': 'black’,

'legend_display_type'": 'continuous'})

Automatic
title
plot(out, pcoast(),
gpt, symbol, legend, /
title)
OdbDatabase: data152.0dhb
Min: 231 69 Max: 267.62 (15806 points)
t [ s | i | | | |
FETT Y PR e j N e T
' 1___ 3 %ﬁ s ‘“fr ke e e O
e = ,- ANt *m Pt ol &% E_|__q;b-fLL.,¢ e

i S ECMWF
Observation Monitoring Seminar 7 June, 2011 Slide 6 —
-0~




Add custom title

( List of title }

t lines

title = ptext({'text_colour":'black’, /
'text_lines' : ['Brightness temperature [K],
‘METOP-A AMSU-A Channel: 5',

'2011-05-19 00 UTC})

plot(out, pcoast(),

gpt, symbol, legend,

title) Brightness temperaturs K]
METOP-A AMSU-A Channel: §
2011-05-18 00 UTC

240 24 242 252 255

B
I W W W e Are E E
{
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Change coastlines

coastlines = pcoast({'map_coastline land _shade' : 'on’

'map_coastline_land_shade_colour' : 'grey'})

H

plot(out, coastlines,

Brightness temperature [K]

gpt, Sym bOl, Iegend, METOP-A AMSU-A Ghannel: §

2011-05-18 00 UTC

: |
title) S -
s 3 ,:
[oa = ey )
- R
X I

S
L -— X f
! LY
B, Ll |
_I.. * A .:_#__&
|

WMhgser ¢ 1528 (84 b - s - ey - Fri o 31 T 10 200
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Change projection and area

europe = pmap({ "subpage _map_projection":"polar_stereographic”,
"subpage map_vertical longitude": 0.,
"subpage lower _left longitude": -37.27,
"subpage lower _left_latitude": 21.51,

"subpage upper_right longitude": 65.,

"subpage_upper_right_latitude": 51.28})

E»\"\;@SM
plot(out, europe, coastlines, 15\ ;
gpt, symbol, legend, N\
title)
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Practicals

® How to run it at ECMWF?
1. use odb
2. use magics++

3. python your python script
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Metview 4

W@}

® New Metview version with many advanced features
e.g.:
- It uses Magics++
- New data examiners

- New macro editor
® It has a new ODB interface (using the latest ODB API)
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Metview 4 - ODB interface

Examine

%7' Filter

Metview 4 R
Visualise

ODB (interactive and batch) \T isuali
Overlay

MARS, other
data types Manipulate
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ODB Examiner

2 Metview - ODB Examiner - 0O X
File Wiew Help
- -
® Right-click
(11 L] 9y File: fhomelgraphicsegimetview/Local/ODBAutorial_dewscatterplot/ AMSUA odb
Exa m I n e Symlink target: fscratch/graphics’'cgri/odb_datal/AMSUA. odb
Permissions: |nsnacinas Owner: cgr Group: graphics Size: 0B Modified: 2011-04-07 11:22
Tables Caolumns SET Wariahles Statistics | Data |
Hame /| Type Table 3
EChM& . cony - an_depar@body float body
- | - an_sens_obsi@body float bady
PRRCEE - andate @desc int desc
< antime @desc int desc
Rty - biascom@body float bady
. - biasctil@body float body
examine < bufrtype@hdr int hdr
©.9:0.005 - classi@desc string desc
b - codetype@hdr int hdr
- datastream @sat int sat
. F t - - date@hdr int hdr
ea u res L] [l datum_anflag@bady bitfield body
- blacklist Fos: 16 Width: 4 bit
- depar Fos: 08 Width: 4 bit Eed
- C0|umns - fg Pos: 04 Width: 4 bit
- final Fos: 00 Width: 4 bit
- uh2 Pos: 24 Width: 1 bit
= = = uhu Fos: 22 Width: 1 bit
- Bltflelds - UpS Pos: 20 Width: 1 bit
e Fos: 26 Width: 1 bit
< USn Pos: 27 Width: 1 bit
- Data values - usst Fos: 2B Width: 1 bit
- ut2 Fos: 23 Width: 1 bit
S| Fos: 25 Width: 1 bit
 uvt Fos: 21 Width: 1 bit
VA FPos: 12 Width: 4 bit
[ datum_event! @bady bitfield baody
daturn_rdbflag@body bitfield body
e datum_status@body bitfield body
~ entryno@body int body
- expven@desc string desc E
- fo_sens_obs@body float body

Observation Monitoring Seminar 7 June, 2011 Slide 13




ODB Examiner - Data values

2 Metview - ODE Examiner - 0 X

File Wiew Help

File: fhomelgraphicsicgimetview/Local/ODBfobsmon_tutorialfizk_DCDA_amsre_as_20110108_00.cdb

Symlink target: jseratch/graphicsfegrifid_DCDA_amsre_as_20110108_00.o0db

Permissions: Inaenasaae: Owner: cgr Group: graphies Size: 0B Modified: 2011-08-01 14:10

Tables | Columns SET Variables Statistics

Ruow Varmo lat lan Ism wvertco_reference_1 | absvalue fg_depar an_depar
1 118 502081 225 0 K] 182.9 3.13638 -2.14748
2 118 50,2081 225 0 =] 104.2 562488 -2.14748¢
3 118 50.2081 225 0 7 185.94 208623 -2.14748¢
4 118 50.2081 225 [u] a8 1218 5.18572 -2.147 48
5 118 50.2081 225 o a 206.16 0.553302 -2.147 48¢
[i} 118 502081 225 0 10 1335 0.41804 -2.14748¢
7 118 50,2081 20 0 H] 179.08 -0.383887 -0.717042
8 118 50.2081 20 0 L&l 98.20 0.712686 0.365555
a 118 50.2081 20 o T 182.13 -0.447453 -1.09926
10 118 502081 20 0 8 115.13 -0.144809 -1.26399
11 118 50.2081 20 0 2] 204.28 -1.22257 -1.817

12 118 50,2081 20 0 10 130.08 -1.84118 -2.32075
13 118 58.5063 21.25 0 K] 181.5 1.60814 -2.14748¢
14 118 58.5963 2125 o =] 102.49 421021 -2.147 48
15 118 58.5963 21.25 0 7 184.95 1.28281 -2.147 43¢
18 118 58.5963 21.25 0 8 12022 2.74831 -2.14748¢
17 118 58.5063 21.25 0 2] 205.72 -0.0861892 -2.14748¢
18 118 58.5063 21.25 0 10 132.9 0.381107 -2.14748¢
19 118 56.4811 2025 o | 181.99 -0.585085 -1.09463
20 118 564811 20.25 0 ] 102.58 -0.38426 -1.00833
21 118 56.4811 2025 0 7 188.13 -0.343404 -1.13174
22 118 56.4911 20.25 0 8 12587 -0.840455 -2.18324
23 118 56.4811 2025 o a 207 .65 -3.25821 -3.95474
24 118 56.4811 2025 [u] 10 135.67 -7.41921 -8.68761
25 118 56.4811 18 0 K] 183.07 -0.1804 -2.147 43¢
26 118 56.4a811 18 0 =] 105.24 0637987 -2.14748¢
27 118 56.4911 18 0 7 200.61 0.281808 -2.14748¢
28 118 56.4811 18 [u] a8 132.14 108234 -2.14748
29 118 56.4911 18 o a 209.67 -1.45025 -2.14748
[i:l A4 =2 Anaa am " an Aam An A mmTna a.[flﬁ
Total number of rows: 87706
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ODB Examiner

® Can be started up from the command line

® Just open a terminal window and type in the following
command:

[metview -e odb your odb database }

® Working for GRIB (-e grib) and BUFR (-e bufr) as well
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ODB Visualiser

® ODB Visualiser: we have to tell 6 [om v
i et
MetVIeW What to pIOt / Odb Geapoints *{ Odh Geovectors | Odk Xy Points // Odh Xy Vectars }/Odb Xy 5}
) Ay
A Qdb Filename IEOFF
-
F | 2 Oth Data ODE File
- = , -
|VMF3 B087_amsuz.odh
® Defines the plot type and the oL N g
columns to be used to generate the o fongn
plot - Odh Value IEDhsvaIue@bndy
. . . ] 1 Odb Variables I
® Filter option is available (WHERE .
statement) ‘
® E.g. for a map-based plot we 1 E
I~ i
need: latitude, longitude, value Fomonery [ /
- . . ~ i
® Can be visualised directly [ Tonpies |
M@l I Stay open M

i S ECMWF
Observation Monitoring Seminar 7 June, 2011 Slide 16 —
J L ¥




The resulting ODB plot

2 Metview - uPlot

File  Contrals  Animation  Zeom  Miew Help

dewem @ Q328 &0

B [ Frames Layers l

=]
Bri htnesstem}{:eratureé
Sat METOP-A Sensor: AMSU-A Channel: 5 L
Date: 2011-05-19 Time: 00 UTC Coastlines
esif-c) = % 240 20 ] 52 2% X 13 o2
160 140°W 120°W 100°W S0°W  B0°W  40°W 20°W O0°E  20°E  40°E  60°E  S0°E  100°E 120°E  140°E  160°E 0db Visualiser
H . oh Lla_* ol v ot H
BN [ u’&.‘h— 'h'- =il + %4ty 20N
70°N ~
= x W Coastlines
B0°N ¥ AT
S0°N -5
40°N g N D Marftmpitmpdinegrijtmp 5343/mv. 12409 cgrim arsXdBd AL
i
30°N ‘. 1 = 3 Latitude lat@hdr
| % ]
20°N e — - Longitude lon@hdr
\ 1
10°N <i-~.'-- —— - “alue obsvalue@body
0N ] i i Minimum  231.68
10°% 1 Mai mum 267 .62
20°% R ——‘ ‘!: Awerage 251.408 St t- t- d
203 L 4 T atistiCs an
40°5 Skewness  -0.310436
NE : s meta-data
S0°5 » Hurtosis -0.725237
%
80°s Pl 'i“ﬁ Paints 15808
L1 L '
70°8
— T 4 rerrr
aoes ] a0 N I |[«I2)
Transparency (%) c us

160°W  140°W 120°W 100°W S0°W G0°W 40°W 20°W  O0°E 20°E  40°E  BO0°E B0°E 100°E 120°E 140°E  1680°E

. G e T3]
QO0O0® 0 O s

GD

4
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Overlay with other data types

® ODB data can be

overlaid with other |4 == = 3324 &0
data (G RIB, Bri htnesstemperatureé

N etC D F , Geopoi nts . ﬂg)ate 233151 05 1§mT|me UZT‘UTC . - . . R .

etc ) 160" 140°W 120°W 100%W B0"W B0"W 40"W 20"W 0°E 20°E  40°E  G0°E  BOE  100°E 120°E 140°E 160°E

el o

20°N :.u.‘,:)';;::‘-!i:_‘,‘._"‘ B "o Y
I R T ok

‘.-l' ‘H"“..,_\n @.E.

70N PO s

® Just drop a data P CESRLBAR Mt G ,,; e
o . W B g e Al v A A
file icon into the W 0 e TSR ) o
ODB plot (or vice ot %f PRI T ol g S A

"N

20°%

SR st G NS
versa) G R N LT e e

30°S - 3

® Example: ODB |1 s

B0°S

brightness

a0°s

= ' - d 5
tem peratu re 160%W 140°W 120°W 10D°W SO BOSW 40°W 20°W 0°E  20°E  40°E  60°E  SO0°E  100°E 120°E  140°E 160°E E
=

overlaid with T2 Q00O O Q[ _-
field from MARS
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Metview Macro

| Magre® - fhomelgraphiesicgimetview/Local/ODB/obsman_tuterial/Macro

File Edit Wiew |Inset Pragram Settings

- Q®veE J

Help

(New Macro editor in

1 #Metview Macro
2
3 # Define database
4 db = read("amsre.odb")
5
6§ #Define plot
7 gpt = odb_geopoints(
8 odb_latitude
9 odb_longitude
10 odb_wvalue
11 odb_where
12 odb_data
13 )

14 #Define symbol plotting

15 svmbol = msyub (

L Metview 4

Illatll .
Illonll .
"ohavalus",

"wvertoco_reference_ 1 = &",
db

All the previously
presented
functionalities are
available in Macro!

/e sation- uPiat =

File ontiels  Animation  Zoom  View Help

dwm @ QARG 90

16 symbol_ type "marker",
17 symbol_tabkle_mode : "advanced", e a R 2 L
18 symbol_advanced_table_max_level colour : nredn, ‘S — m e mﬂ
15 symbol_advanced_table_min_level_ colour : "blue",
20 symbol_advanced_table_colour_direction "clockwise",
21 symbol_advanced_table_marker_list £ 3,
22 symbol_advanced_table_height_list : 0.15
23 )
24
25 |¢Plot
26 plot (gpt , symbol)
Program finished (OK) : 442 ms [Finished at 16:27:26] L: 25, C: 1 0000 0L -
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Exercises

® Please do Exercise 1,2 and 3
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® OdbViewer
(Magics++) &
Metview 4

- Scatterplots
- Histograms
- Curves

® Metview 4

- ODB MARS
client

Observation Monitoring Seminar 7 June, 2011

Short term plans

File Conmis Animation

~= @ Q388 w40

Zoom Wiew Hewp

Frames

Loyess

034
CER
a7
[LX
054

03 .

Metview - uPlat

Verseal s

)

Database.

xoma

Ydata

Comatztion

Feastmpiimp degeimp 53435585 eqrimanTEtEE

at@ghr
tg_separgsey
an_separguady
¥ data staisies
18410
0818171
xdza
asma
091223
os0ss20es
02ns504

Valus staistics

Yeaa
03w
100874
ooarieess
0220278

Ve
08
100
0

02

File Contols Animation Zoom View Help
Q
s M'QQQ Al w9
<] [Fames | Layes | contents
4 o i 0 o 0 o o i 0
084
0 o 0 0 o 0 0 1 1 &
084
0.79
o [ a a o 4 0 a0 13
0.69 Database  AvaritmpAmpdivG gujtmp. 5343/ mvE
0.5 o A o o 2 - - 2 Xdata fo_depar@body
0.4 ¥ data an_depar@bedy
XY data statistics
039 o 0 887 L] 0
Points 16419
024
Correlation 0814171
0 o 1123 ® o 0
014 X data
0 Minimum  0.87843
EYE o 5 o4 o o 0 Maxi mum 0812235
Mean 000382036
0.2
2 @ a o [ 0 Stdew 0205564
0.3
04 20 834 75 o o 0 o 0
054
0.6 50 35 0 o 0 o o o
074
-0.84 21 8 o o ] g o o a L]
-08 07 -06 05 -04 03 02 01 o 01 02 03 04 05 08 07 08 09
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Tutorials

® OdbViewer:

http://intra.ecmwf.int/publications/cms/qget/qgraphics

® Metview ODB tutorial:

http:/Iwww.ecmwf.int/publications/manuals/metview/training/index.html
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http://intra.ecmwf.int/publications/cms/get/graphics
http://www.ecmwf.int/publications/manuals/metview/training/index.html

Contact details

Metview: metview@ecmwf.int

Magics++: magicsplus@ecmwf.int

“Dhttp://www.ecmwf.int/publications/manuals/metview/

“Dhttp://Iwww.ecmwf.int/publications/manuals/magics/

Come and talk to us to give us feedback
or to ask for help!
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