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What is Metview?

» Workstation software for researchers and operational
analysts

— Runs on UNIX, from laptops to supercomputers
(also being tested on Mac OS X)

* Retrieve/manipulate/visualise/examine meteorological data

« Can access MARS, either locally or through the Web API

* Open Source under Apache Licence 2.0

* Installed on ECMWF machines (module avail metview)
 Avalilable via binary installations (RPM, DEB) and on conda

« Metview is a co-operation project with INPE (Brazil)
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Esat

i

Bl stream ENDA

El Expver

o| Eile Edit View Inset Program  Setii
& 0680

el 6# retrieve some data
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12 # perform some calculaf
el |1dcv_f1£2 = (f1,
| 15¢cv _flfl = (f1,

l6cv f2f2 = (£f2,
‘117 var_£f1 = (£1)
Fef (18 var f2 = (£2)

20 corr manual = cv flf2

21l corr manual2 = cv flf2

22 corr_builtin = (

23

covar of fl1 and £2 = 6152

corr_manual = 0.8702346
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Built on top of ECMWF software packages

Metview
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@ Data for XSection pressure levels - (Tests/CrossSection -1 = X

Icon name: Data for XSection_pressure_levels

USing MetVieW (1) _ Folder: /Tests/CrossSection (&

Type: RETRIEVE Modified: 2013-07-25 10:29

Show disabled parameters

* 1. User interface driven via icons — ="
i i ’ i i a Operati -
— Provides a subset of Metview’s functionality s |[Operdtions |
E type [»>|||Fc al
radiance_map - /tutorials/fodb_seminar 2017 - Metview =
Stream >/ DA a
File Wiew Go Bookmarks History Tools Help
R Expver 1 a
@:: — |ﬁ @@= © 4+ ® » tutorials » odb_seminar_2017 P radiance_map P w . |S herical H : |
— epres pherical Harmonics -
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|| UserTests B

|| Tests Levtype |Pressure Levels hd |

[n| checks !
i uplot El Levelist |1000/850/500/300/100/10/1 |
Defaults >3 a
'j - Icon name: symbol_fixec E Faram — |T |
=1 | Folder: /tutorials/odb_sem Date |_1 «a |

AMSUA.odb Type: MSYME Modified: 2 [+
| Show disabled parameters | Templates > |
Symbol Advanced Table Refi | = | | = | |
Cance

% Id.’/_‘ Q% j% Symbol Advanced Table Col | =
= E] symbol Advanced Table Max Level Colour <</ | -Red

tb_plot  symbol_fixed coast_dark Legend title — ot (o] e

b Green: |I|§| Satu

Blue: (0 % Ligh
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Opacity:

damsua.mv HTML: |#ffo000

Macro: |'RGB(‘I.OOO0,0.0000,

E] symbol Advanced Table Min Level Colour >3] | - Blue

Viodules (Data) ™ | Modules (Plotting) & My Useful My Views = My Visdefs Views B Visual Definitic ] symbol Advanced Table Colour Direction Clockwise
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Using Metview (2)

« 2. Scripting (run from Ul or command line)

¥ The Macro Language
* Macro syntax
> Macro Data Types
v List of Operators and Fun...

* Information Functions

— Can do everything from icons, plus lots more * The nil Operand

* Number Functions

— Macro language or Python interface — Python | . suingrunctions
interface gives access to all Macro functions, - Date Functions
and will gain more features and allows you to * ListFunctions
combine with other Python libraries and to - Uaeies Fllueilig:

work in Jupyter and other environment

File Edit View Insed Program  Seffings Help

& O0Bve [ |

181y = ( 2
182 8 -1,

183 param 8 yn,

184 : 700,

185 area area_xX,

186 grid [1.5,1.5]

187 )

188

189 # Compute the gradient of Q
190g = gradientb(q)

19,

192 # Extract the area we are calculating on
193q = ( area : area_xx, data : q)

194

195 # compute the advection of Q

196a = gq[1ll*u + gl2]*v

197a = -a * (10 A 8) # units will be 10e-8 (kg/kg)/sec H
198

199 # Plot positive advection in blue, negative in red

200 contour_common = (

201 contour_level_selection_type : "interval",

202 contour_interval : 3,

203 contour_label g3 Dgmo,

204 contour_ label_ height : 0.25,
£l ] €10]

File loaded L:211,C:1

* Fieldset Functions
* Geopoints Functions

* NetCDF Functions

Note that the following lines are equivalent, although the first is more effi

= corr_a (x, y)
= covar_a (x, y) / (sqrt(var_a(x)) * sqrt(var_a(y)

z
z
fieldset coslat ( fieldset )

For each field in the input fieldset, this function creates a field where eac

fieldset covar ( fieldset,fieldset )

Computes the covariance of two fieldsets. With n fields in the input fieldg
ith value of the resulting field, the formula can be written:

" n

n
I i
TR EEED IS WA
3 n
k=1 k=1 k=1

Note that the following lines are equivalent:

z = covar(x,y)

t2m fc48 = mv.read('t2m fc48.grib')
synop = mv.read('t2m obs.bufr')

# filter just the 2m temperature from
synop_t2m = mv.obsfilter(

output = "geopoints",
parameter = "airTemperatureAt2M",
data = synop)

# compute the difference
diff = t2m_fc48 - synop t2m

faxy)-mean(x) *xmean(y)

le in either input fieldset will result in a missing value in the

t covar_a ( fieldset,fieldset )
the obs dat covar_a ( fieldset,fieldset,list )

» covariance of two fieldsets over a weighted area. The are
whole field will be used in the calculation. The resultis a nu

( fieldset )
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Using Metview (3)
« 3. Can generate code from icons

obs-filter-and-plot - /projects/Metview in Python/Exampl

o

————eeeeo
B Python Script.py - /home/graphics/cgi/metview/projects/Metview in Python/Examples/obs-filter-and-plot/Python Script.py — & X

File Edit View Insert Program Settings Help
5 ™ @ @ v @

jew = mv.geoview |

File View Go Bookmarks History Tools Help
HHE=S & €9 ¢

| gradients ] | | obs-filter-and-plot £ [ | | cross-s;

coloured_symbaols - /Demos/General - Metview

; - Icon name: coloured_symbols

< | Folder: /Demos/General 1]

21 Type: MSYMB Modified: 2018-10-27 12:49

22 p—
@ 23 cole Show disabled parameters |l T
obs bufr E] symbol Advanced Table Max Level Colour [>2| - Red

| E] symbol Advanced Table Min Level Colour (<] | - Blue

Wheel | Grid Red: |0 |2
Green: |Cl f|
Blue: |255 |5|

Opacity: =——

g

land_sea_ shade coloured _symbols

HTML: | #0000fF

b | Modules (Data) = | Modules (Plotting) b= | Views b ‘ 1—Fi|elcaded Macro: |'RGB(0.0| |~

e E] symbol Advanced Table Colour Direction | Clockwise

] | »

Templates | |
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Now please do exercise
Part 1 - Intro



Sunday 22 February 201512 UTC ecmf 850 hPa U component of wind Sunday 22 February 2015 12 UTC ecmf 850 hPa U component of wind

0% 20 20°E

Metview + GRIB

Plot
Examine

Flle view Profil
. . . DO keypr
() File: homergraphi |~ +
issi 2 rw-r30°N
’ ’ Total number of cot
Message ~ Nam - -
. 28 2t 20" 20w 0"E
a S 29 2t 20140 0000 0 0 |
a 2 o016 w0 0 0 s LD S e
- - 33 2t 20140117 0000 o o sfe 13 section2Length 32 X >
. 34 2t 20140117 1200 © ] sfc 4 numberofverticalCoordinateV 0 . ¢ l v J Y
. e I a I S e 35 2t 20140118 0000 o o sfc 5 pviLocation 255
C L] 36 2t 20140118 1200 0 0 sfc 6 dataRepresentationType 0 [Latitude/Lon l
37 2t 20140119 0000 O o sfc 7-8 Ni 90 x 5
% T T T T —
ED 2L 20001115 20 U R O O~ 910 Ny 26 | 41.75°NB0° W 39°N/76°W 36.25°N72°W 33.5°N/GE"W 30.75°N/B4° W 28 NGO W
39 2t 20140120 0000 o o sfe 11-13 latitude OfFirstGridPoint 90000 X X X
- 40 2t 20140120 1200 o o sfe 14-16 longitudeOffirstGridPeint o Z
— rOSS S e ‘ I 0 I l 41 2t 20140121 0000 o o sfc 17 resolutionAndComponentFlag 128 [1000000 3 R
42 2t 20140121 1200 0 [} sfc 18-20 latituce OfLastGridPoint -90000 b, (— * statistics - e/graphics/cgi/metview/Tests/Macro
43 2t 20140122 0000 o o sfc 21-23 longitudeOfLastGridPoint 356000 =
44 2t 20140122 1200 o o sfc 24-25 iDirectionInerement 4000 Fle Edit Wiew |Insert Program Settings
- 45 2t 20140123 0000 o o sfe 26-27 |DirectionIncrement: 4000 > P
46 2t 20140123 1200 0O [ sfc 28 scanningMode 0[00000000] A 6 e 9 - f
—_— 47 2t 20140124 0000 o o sfe 29-32 zero =4 . ==
48 2t 20140124 1200 0 0 sfc hdl Section 4
;' tview - uPlot # retrieve some data (2]
. | File View Animation Zoom Tools Help
—_ Gradlent 2 Hiey 85% Fee® QOO sk - [JRAR T w([@D f f1 = retrieve (date : -1, levels : 1000, grid : [1.5, 1.5])
= N iEmmeatl.. V4 f2 = retrieve (date : -2, levels : 1000, grid : [1.5, 1.5])
= r/7 AN S
El
. . . =
M eyl .
AL Titles <COARHENN # perform some calculations for comparison
— Thursday 24 Apil 2014 12 UTC ecmf 1000 hPa Temperature

cv_fif2 = covar a (f1, f2)

Gridtype reguraT )
= 15 cv_f1fl = covar a (f1, f1)
Dy 1.5

var_fl = wvar_a
var_f2 = wvar_a

Histogram (for data in visible area)

(

(
cv_f2f2 = covar a (2, f2)

(

(

— Model to pressure lev
— Etc

corr_manual = cv_f1f2 / (sqri{cv_f1f1l) * sqri{cv_f2f2))
corr_manualz2 = cv_f1f2 y (sqrt{var_f1) = sqri(var_f2))

corr_builtin = corr_a (f1, f2) =
Choosing RETRIEVE (MARS) [+]
covar of fl and f2 = 707195.562425
- e e = Bar corr_manual = 0.B876684930973

s o 1] corr_manual2 = 0.876684930973

o s [u]n} corr_builtin = 0.876684930973 =

s - eos o/ >

*h . C2 o= I EI:I_ - 45 Program finished (OK] : 4.078 s [Fnished at 14:05:55] L 14, C: 27

(0] (4] (i contauing_|~]
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Now please do exercise
Part 2 - GRIB



Metview + BUFR

File View Profiles Fiter Help
* Plot 1 s g~
\@lu Key profile: | MV System::Default " A d )
— -. ot w
File: /home/graphics/cgifmetviews/course_prep/2016/metview- for-data-analysis-and-visualisation/day_2/data 1/synop.bufr " TN R DO el
Permissions: rwxr-x--- Owner: cgi Group: graphics Size: 357 KB Modified: 2016-09-06 16:11:04 0
. Total number of messages: 1660
* Examine
- -
Message ~ Typ € Mv Lv Ssc 2 D = | Datatree Tables B !
a3 0 1 ecmf 13 1 1 1 20150223 ¥
[ FI Ite r a5 0 1 ecmf 13 1 1 1 20150223 Key e ’ -
46 [ 1 eanf 13 1 1 1 20150223 | » GEEEES & i ;
a7 0 1 eamf 13 1 1 1 20150223 | ¥ « ¥/ 1\l | !
48 0 1 eanf 13 1 1 1 20150223 subsetNumber - {1 ¥
49 0 1 ecmf 13 1 1 1 20150223 blockNumber 7 3 3 ¢ ) )
o EXt raCt VaI u eS 50 0 1 emf 13 1 1 1 20150223 stationNumber y 3 -
51 0 1 ecmf 13 1 1 1 20150223 stationType o 0 s
52 0 1 eanf 13 1 1 1 20150223 year A A i
53 0 1 ecnf 13 1 1 1 20150223 mornth ) ) ! A X
54 0 1 eanf 13 1 1 1 20150223 day f 7 . w's
[ ‘ O nve rt tO 55 0 1 eamf 13 1 1 1 20150223 hour . - ""..
56 [ 1 eanf 13 1 1 1 20150223 minute {
. 57 o 1 ecnf 12 1 1 1 20150223 latitude . 2
jangruce =
Geo points O E——TT| .
60 4] 1 ecmf 13 1 1 1 20150223 nonCoordinatePressure Q’/‘ 0 @
61 0 1 ecnf 13 1 1 1 20150223 pressureReducedToMeanSealeve
62 0 1 eamf 13 1 1 1 20150223 50 .
: 63 0 1 eanf 13 1 1 1 20150223 characteristicOfPressureTendency —
L] T h e rl I Iod n al I l ICS 64 0 1 ecmf 13 1 1 1 20150223 windDirectionAt1 OM - Speed " Q 95 49\ @L 29y g | @
65 0 1 ecmf 13 1 1 1 20150223 windSpeedAt1 OM o — —
66 ] 1 ecnf 13 1 1 1 20150223 airTemperatureAt2i 700 20 oy %0 0 62
67 0 1 ecmf 13 1 1 1 20150223 dewpointTemperatureAt2M o i %\ 200
&R n 1 ermf 12 1 1 1 20150273 M= ralathiabmiding o N s % \W
Message: 58 Generating json dump : DONE R — ] \ e i i i A8 TN ISR e
B : \)& M 1000 )/
B TN 7] = 80N
: . e 0
: o N
<08\
=
Cisd &
e 8 2,
o o 10°N
°
o S & 0N
0 o °
i e ( ° 10°s
o Q
7 ° o w° =1 =x \‘v Qa0
2 5 Lon 37.044 Lat -1549 o's
° 0°s
ol Layer Value Lon lat  Dist(km) |
% fiter_o  301.800000 36.90 -1.32 118.92
% ° 0°s
L[ ¢ = .
F’) - 70°s
TN E" L) 80°S
o—
n AT c i 190W 120W  100W  B0'W  60W  OW  20W 0 20°E  40°E 60°E 80°E  100°E 120°E 190 160°E
Y. E
A\~ 4 ECMWF EUROPEAN CENTRE[:




Metview + Geopoints CSV & ASCII

Min = -12.775378418 Mean = -0.78] ,
5 B o

|

» Geopoints — geo-
located values

degreeé_lat

CSV (and similar)

degrees_lon fg_depar

S
1
) Plot = 2 43.37942 -15.32557 7.7474003900818
an R 3 37.25943 -22.93482 -1.9798161031505
. / 4 30.94732 -42.5021 10.609738886033
o Exam”‘]e 5 43.94829 -76.45218 -3.3929916442406
...... 6 28.94935 -89.62981 7.1024207535072
. Metview Geopoints Examiner 77233 -93.30165 4.53462245359512
¢ Fllter 5| File View Help 10768 -119.4183 3.6048699999283
L) 96311 -113.71029 -2.5591580715308
. " " " 6225 -144.48569 2.0515008637495
File: /homelgraphicsicgiimetviswimake-check-datalbufr_ohs_filt i t
L Maths’ BOOIean !ily:nlin(:m:rgr:i?rr:z?ncegr;::ﬁhilce:cr:iﬁinek?c..rr:;t\riefmigiumglﬁfd?;?alrbirﬁf;ii__;ﬁtg:E:E:ag_?eference.gpt RE039 -179.80404 16.225524892237
_1 Permissions: rwxr-xr-x Owner: cgi Group: graphics Size: 479 B Modified: 2018-12-17 13:35:39 : :
@+ Format: Traditional 70696 -174.86691 B8.584973497949¢6
: Totalnumber ofponts: 1 90788 -0.50169 5.1074401690909
* Geo functions e )
geopoints.qpt - fhomelgraphicsi Index - latitude longitude level date time value
b fle Edt View Insert Frogram Setings Help 2 basr 108795 0 i1 1000 27525
[ Z = =5 = — = = d . .
Convert etween E ae  SrEE R 3 635657 10.694 0 20150126 1000 276.25
= = 4 612928 50443 0 20150126 1000 276,85
GRIB BUFR and 1 #GEO 5 61122 9.063 0 20150126 1000 265.35
] 6 60.7002 10.8695 0 20150126 1000 27015
. 2 # extracted from GRIE da; 607733 10.8055 0 20150126 1000 270.45
GeOpOIntS 3# original parameter 1302 61455 101857 0 20150126 1000 267.55
] 19 58,7605 5.6505 0 20150126 1000 27745 [ ———
4 # lat lon height d1o 58.34 8.5225 0 20150126 1000 275.95 :
5 HDATA 1 596193 10.215 0 20150126 1000 27545
e Canalsoread CSV | <50 o 1000 20150248 u
7 90 1.5 1000 20150220 1200 251.568 X 760 Y ous
8 90 3 1000 20150220 1200 251.568 R e
990 4.5 1000 20150220 1200 251.568
10 90 6 1000 20150220 1200 251.568
11 80 7.5 1000 20150220 1200 251.568
12 90 9 1000 20150220 1200 251.568
13 80 10.5 1000 20150220 1200 251.568
14 80 12 1000 20150220 1200 251.568
90 1000 20150220 1200 251.568

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

11



Now please do exercise
Part 3 - BUFR



WIND PROFILER AN date- 20170105 trhe- 120000 saion- 0575 lat- 50 9539030845 on 151190002441
- —
—
+ o] . - —r 7 .
N~ - — et -
= — - : g Jer - utorialsioch_tutorial_4.1/fiter_solution - M... (2 |
L = - - s s z /
C - ;7 7 7 i iy : ODB Filter o]
wp ] ( 1 | 20 | o A torialsiodb_tutorial_4.1/ilter_solution
{ SV 1 to A N B_FILTER Modlified: 2011-10-20 12:00
_ A ANERY IR AR Y \
i I Ot < \ AR ANERN v~ [N \
R * N L SRR Y 1 1 AN hS 3
Fi View Animation Zoom Tools Help E b R = S = - b= = - b W lame |OFF
= R F 1 - s 7 P v o 2 N
. [ q Q Q @, ’9[ A - o o oo = o = - 5 Accepted icons: £
[ ] EXal I Ilne Date: 2010-12- 5 4 ; 4 4 ¢ z z iz 2 iy
Sat METOP-A Sensor ANSU- ; Z Zz Z zZ Z z Z z Z z
7 & ‘; / A - Z A A
= 7 (£ EZ ZZ Z£Z 7
z = =z = = z o - = AMSUA odb
Z £Z £%Z 2 £z i :
] £ 28 22 Z2Z 27 7 -
® FI Iter sow somw oot : ; pa !
lat@hadr as lat, il
“n n Vi 3 an T5h \fond@hdra@sb\o‘;!. o
o TR a_depar@body as fg_dep,
. Latitude Jat@hdr E1 odb Query ann_depar@budyas an_dep
where
- Convert to Geopoints &
Value nhsva\ua@hnﬂy
Statistics (for data inv
andas Fopne— =
Minimum 248.04
Maximum 264.03
Average 257.625 Templates > l
ODB Exa e o Sty B23LEE) ax [ 5] ] l & DK ] l @ Cance\J
10" Skewness -0.296892
Kurtosis -0.6587

File View Settings Help
Histogram (for data in visible area)

= Metview - uPlot!
File:{hcmefgraphicslcgilmet\liew!ccurse_prep!zm'Iﬁlmet\(iew-for-data-analysis-and-visua\isationlday_}ldata 2/AMSUA.0db Sat: METOP-A 3?;5;5"}»?&.52.;32&':?5@2"5 Param: Tb (K File View Animation Zoom Tools Help
Symlink target: /scratch/graphics/cgr/odb_data/AMSUA odb Type: MFB AS Fowniw]© ® ' OO0 0O 0 O[] ' Q & B
Permissions: rw-r--r-- Owner: cgr Group: graphics Size: 17 MB Modified: 2017-01-06 09:20:58 —— =
——— [<1 [ Frames | Layers | Data
Columns | Dat I o~ "
4 ata E J ! i 5
Name - Type Constant Min Max Table = TP | I um%?ﬁﬂ%rl'&i@jéggghpa [‘%9705 ‘SUDM_'DIOL% ‘
- o pe: i o el
an_depar@body float n -3.47203 3.95354 body Vi
an_sens_obs@body float ¥ 0 0 body me  zs Tos | m s s 2@s 2 85 =0 ms 5 ms @ mms @ s om0 ms v o
. oo ow / [lat jon obsvalue B
andate@desc int ¥ 20101222 20101222 desc o R TR ST
antime@desc int y 1] 0 desc 100 4015 -89.34 2532
biascorr@body float  n 0739071 433658 body R BT
biasctri@body float n -0.737179 435366 body :gi ::;162 ~59?§ gg?gz
bufrtype@hdr int y 3 3 hdr 1053870 27,08 2564 |
cass@desc sting ¥y N/A MFA desc :gg :2952 _53';9 iggg:
codetype@hdr int ¥ 210 210 hdr 108 1258 -81.72 266.33
datastream@sat int n 0 1 sat 18 3333 12058 gfg;:
date@hdr int n 20101221 20101222 hdr :}12 2257"455 ‘5999025 ;g:gg
» datum_anflag@body bitfield n N/A N/A body 13 3482 5853 26006
b datum_event1@body bitfield y N/A NFA body 1:2 259:5 173935175 2237
b datum_rdbflag@body bitfield y N/A N/A body 116 4773 88.08 2461
17 296 1064 2561
b datum_status@body bitfield  n N/A NFA body e e e
entryno@body int n 3 14 body 119 2277 10098 266.1
expver@desc string ¥ N/A NFA desc 5? g:? ﬁggz gg;g
fc_sens_obs@body float ¥ 0 0 body :;g ;:7:2 :: ?s ;gig
fg_depar@body float n -3.34557 3.28031 body 124 2448 11808 2645
fg_error@errstat float n 0.0603554 3.8495 errstat 3: 31:2 112;;55 g:g;:
final@update_1 float n -2.14748e+09 -2.14748e+09 update_1 = |[f8'W  eow 4w 20w 0E 20°E 40 6OE BO'E 127 3193 1189 25319
128 57.96 562 2437
129 5777 108.07 2359
130 5635 3062 241.12 @
n 1131 6462 4051 24441 o)
|
—4 Z " [<] | Total number of rows: 518
\ & 4 ECMWI EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS - | [@)[2]  [robeposiionLom 20 sussiat 351204




Now please do exercise
Part 4 - ODB



Metview + NetCDF

* Plot
« Examine

 Maths, Boolean

v o Metvew - ot <3+ 0.005

File View Animalion Zoom Tools Help

Bem NbH@ e e

Bl s

Q06O O 0| s
S smT ]

QIAIRQ

- Metview - Netcdf Examiner
File Wiew Help
owv

File: fhome/graphics/cgifmetview/ T ests/uplot/rh850.nc
Permissions: r-xr-x---

Meta data | Nedump

0010hPa vertical velocity (0.01hPa) Trop_Ocean

ERA-40

NRAZ

ERA-INt

Owner: cgi Group: graphics Size: 513 KB Modified: 2008-10-30 09:04:26

0°E

heric Model Levels

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Parameters Values =
¥ Variables
¥ longitude
b latitude
> time
Type nclong (int)
Dimensions (time )
b Attributes
P Datavalues
vr
Type short
Dimensions (time, latitude, longitude )
~ Attributes
scale_factor 0.0016890305022737
mo) Metview - UPlot add_offset 52.1403569442292
File Wiew Animation Zoom Tools Help —F_‘HV_E‘“e -32767s
missing_value -32767s
Bse e ® QOO0 -]’ QRA2%7 9 &P units %
long_name Relative humidity
Frames -
NOTITLE b Datavalues
m 20 = o m i = = = = a = ’
—_— ~ Dimensions
o T wow  mw  mu  mw  ow  mw  we | me e me  me  oee mE e e i longitude 720
Tites  =Coastline latitude 361
oH o time 1
o G e ~ Global Atributes
ata .
e e o Conventions CF-1.0
_— - o Latitude | history 2005-05-10 12:55:35 GMT by mars2netcdf-0.92
aom 3] o Longitude |
= m = jl__- .
o =~ — \_\ 3 =—="" Value V2t
. B . "
= S & 5 = Vale attributd._|
1o - 3 - =
o[, N _Fillvalue -32767 5
- N, R o " add_offset 266.756 ]
s ] - e - o
{i . v long_name 2 metre temperature s
E E 2
o = \ p J\ . missing_value  -32767 2
T ce— — 5 ] o
sl F——T e 4 - b—"1 Sr Y - scale_factor 0.00139708 S
] F ey A — o
sos s units K 5
>
eoE 27 o Statistics (for datainwvi <
e o Points 16380 E
BO'S i) [BI]
180 10% 120% 100" W b A0 DW o =oE a0 eotE E0'E 100" 120 140" 180" =
= @ [al] [F tshadek |+]
[ \J YAV

2005



Now please do exercise
Part 5 - NetCDF



What we didn’t cover

o
8o ECMWEF  curorean centre For MEDIUM-RANGE WEATHER FORECASTS



Visualisation - Overlay

Metview - uPlot

File View Animation Zoom Tools Help

A mm Qe Jee QOO@O Q== - Q Qa7

Friday 21 October 2011 00 UTC ECMWF Forecast VT:Friday 21 October 2011 06 UTC 500 hPa Geopotential
Friday 21 October 2011 00 UTC ECMWF Forecast VT:Friday 21 October 2011 06 UTC surface Convective precipitation
Friday 21 October 2011 00 UTC ECMWF Forecast VT:Friday 21 Qctober 2011 06 UTC surface 2 metre temperature
R -0 -m -15 -10 S o 5 1o 15 o X0 (1] 05 1 3 5 8 12z 16 o 25 o o

Lon 2546 Lat 6757 anE
Layer Value Lon Lat Dist (km) )
Tfc 258207 2550 6750 19.02 /

TO'N 70N
CP-fo  DE1512 2550 6750 1802 =
fe 522918 67.50  19.02

|

S0°N

40°N

30°N

20°N

20w 0°E 20°E 40°E
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% Titles
Coastlines
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Transparency (%) — ————
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Contouring schemes

* Plenty of options for complete customisation of palettes

E] contour Gradients Colour List

b2 m—ﬂ

I = ﬁ/‘\
'

Wheel | Grid | Red: |255 || Hue: | Contouring

Green: |0 | % Saturation: | 255 ||
Blue: |0 % Lightness: |128 |3/

Opacity: ﬁ:| |255 '|

HTML: [#{f0000 |

Macro: |'RGB(1.0000,0.0000,0.0000) |

|-E!Iue

Metview - uPlot

File View Animation Zoom Tools Help

Bese M JFi(toWindow rle® QOO OO Q| speed -| QG "%@i@

E] contour Gradients Waypoint Method ‘ Left - ‘
E] contour Gradients Technique ‘ Hsl - ‘
El contour Gradients Technigue Direction ‘Anti Clockwise - ‘
El contour Gradients Step List 5137141213 al
‘ Templates | 2 ‘
| F f | OK | l Cancel ] | Sa

 aa
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Visibility - Gradients method for shading

Computing a range of colours with 6 waypoints which are given as level list
contour_level_list : [0, 500, 2000, 6000, 10000, 40000]
contour_gradients_step_list :[5, 3, 4, 2, 3]

5 colours between 0 and 500, 3 between 500 and 2000, 4 between 2000 and 6000...
0°E 20°E 40°E

40000
30000
20000
10000
8000
6000
5000

4000
3000
2000
1500
1000
500
400
300
200
100

0

0°E 20°E 40°E




Contouring schemes

A set of pre-defined palettes is also available

— But you still have to supply the mapping between
values and colours

E] contour Shade Paletts Name << |:_ eccharts_yellow_red_5

| ¥ Clear all filters |

Mame: |AN‘T'

Origin: |ANY

Colaur: |AN"|"

Count | ANY

Parameter: |AN‘r’

Palette Mame [,

[ | eccharts_white_transparént_12
[ TP :ccharts_yellow_blue_14

[ TN :ccharts_yellow_blue_9

[ " :ccharts_yellow_blue_dark_5
[ TP :ccharts_yellow_darkred_13
[ TN :ccharts_yellow_navy_8
[T :ccharts_yellow_purple_6

[ TP :ccharts_yellow_red_9
[ Tl r_alt_rainbow2_10
[ TN r_alt_rainbow2_11

E Contour Shade Palette Policy | Cycle

 aa
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Thursday 07 March 2019 12 UTC ecmf t+0 VT.Thursday 07 March 2019 12 UTC 850 hPa Tem perature
2 e E [ 1 ™ E

E ] -

Contouring

= s

[ T T [ [

180w 1407w 1200w 100w amrw a1 A0 20 0"E 20 ATE B0"E arE 10TE 120°E 14TE 180°E

- ; 4
[ 5

28 =1 |=T | I

180w 1407w 1200w 100w amrw a1 A0 20 0"E 20 ATE B0"E arE 10TE 120°E 14TE 180°E
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Contouring schemes

» Can select from pre-defined styles
— the styles come from ecCharts
— everything is done for you

— or choose “Contour Automatic Setting =
ECMWEF” — style will be chosen based on

Thursday 07 March 2019 12 UTC ecmf t+0 VT:Thursday 07 March 2019 12 UTC 850 hPa Temperature
0E

meta-data
E Contour Automatic Setting | Style Mame
E]l contour Style Name <« sh_all_fM48t56i4_ct_wh
|tempera [} |

Matching styles

| ¥

sh_all_fM48t56i4

‘

= sh_all_fM50t58i2
sh_all_f\M52t4 8id
sh_all_fM52t48id_light
sh_all_fME4t52id
sh_all_fMa0ts6id_v2
sh_anomaly_rkh_m20t20
sh_blured_fM1111st

JOAOROEN

| sh_efizt_1t1Ist

1)

Style sh_all_fM4Et56i4_ct_wh
Img
Method  Method : Area fill
to 56 Interval ; 2 Thickness @ 1
Used for temperature
Layers 2t, mn2t, mx2t, 2t_dewpoint

Keywords temperature, T2m, rainbow
Colours  blue, magenta

& grey contours Level range : -48

-----------

-..'f-'h-

ur Al colours

21




ross secton of Temperature 20781114 1200 step 24 Expver 0001
(Crons section of U companent of wind 20181114 1200 skep 24 Expver 0001

Tuesday 05 March 2019 12 UTC ecmf t+0 VT:Tuesday 05 March 2019 12 UTC 1000 hPa Temperature

180°E

L -
rch 1998 12 UTC ecmf t+12 VT:Wednesday 18 March 1998 00 UTC surface Convective precipitation
2 2 El i 2

SENOE werNsE SENISE T03NSE

Run: 20190116 1200 UTC Step: 6 h Lat: 5 Lon: 0

100 ac 0 &

- - \@/
EQ& |

Tonsday 26 February 2019 12 UTC ecmi 140 VT Tuesday 26 February 2019 12 UTC surface Sea surtace iemperature

we

0010hPa vertical velocity (0.01hPa) Trop_Ocean

ERA-40 NRAZ ERAINL

0.005-|

‘U-, % Lq‘ f 1% J}.‘ll M ’l 4“ }M‘
AL

0.01-

IM l

0015
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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
Icon name: Display Window
Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_2/sandy cross section/solutions

Type: PLOT_SUPERPAGE %diﬁ:d: 2016-09-06 16:11 " ]
A

Pressure (hPa)

Templates [ 3

| Reset ‘

Cross secti

on of Vorticity (relative) 20121030 00 step 0 Expver 0001

Y WA

]
11N/ i
i | J A
i | U\
| V | /
|
|

48.67°N/88°W

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

46°N/B4°W 43.33°N80°W  40.67°N/76°W 38°N72°W 35.33°N68°W  32.67°N/64°W 30°N/60°
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Visualisation - Layout

Saturday 27 October 2012 00 UTC ecmf surface Mean sea level pressure

Layout editor allows any S
E“’—ibisplay Window - /course_prep/2016/metview-for-data-analysis-and-visualisation/t n u m be r Of d iﬁe re nt VI eWS ——ii i

Icon name: Display Window e 3 P o N
Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_3/sa b b - d Q
g & .
LS Type: PLOT_SUPERPAGE Modified: 2016-09-06 16:11 to e CO I I I n e A
=31 -
2w e dE LY
U k—-

|1U

RN

-
i
(L

=

w_x
O
'

G

Geographical View

Minimum mean sea bevel pressure slong sirom tmck
1000

Cartesian View

hHa
3 8
/
\‘L

[ Templates | 2 l Views > /
| Reset | = —
-y IE\VIVIVVI EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Tue30




Metview - uPlot = @ 83

Running models :

* Metview is able to prepare data for, run, and " i
plot output from: T—

* FLEXTRA (trajectory)

PLEAPART (particle dispersion) L

» SCM (Single Column Model) . Sl

o RTTOV (SatellltE) Output Sampling Rate [o:1s al

Output Field Type [Ccmcentration | V]

e [ Vew Sieps Help
G M @ T seps | on ) o
Mol evels | Soilevels | Surface anl other 20 Lo You funmon Jem Dew o

wI q o o doudfracion ug vg tadv qadv uadv vadv omega

u v « q o a doud = . "
mis) s} [C] 5 Digkg) tiakgl 17 RN | e —r dwm QRQAQ wa[ & 8 o 26 & 76
W 2 2 498223 o o o
. . o SATWIG wrwmn § £ 3 30 serond Gobar - 3pe =
2 |2 2 e o o o o ot e o [ URCTEA Bacwamnt 30 1 506 O Raadng | 6 $786, §5 45008 —_—
5 |2 2 ase o a o o . ke N . 1 O WNSIEAEM @ MNZISEIM e SENITOR0M ¢ 1ANEYSEm & 1AENISEEm ud
a2 2 -49.6239 o 0 o 0 — — Lo —_
s |2 2 496247 o a o I -- - Ll - -~ -~ 200;1 GG q :-
6 2 o a 0 o T 20 - -
— 1
7 |2 2 49,6274 o a [ o <
8 2 2 -49.6293 o o o o T d
s |2 2 45837 0 o o o &L
ALEE 2 -49.6347 o a o o g
|2 2 -49.6384 o 0 0 o ? =
2|2 2 496429 0 o 0 o E
3 1 r
|2 2 496483 o a o o H cancel l ’ é‘ Save ] output of RTTOV calculations
|2 2 45,6546 o ] o o +7 orig temp: K
1 |2 2 496708 0 o o o
280
|2 2 asesos o o o o .
1|2 2 ases o o o o
% 2 2 -49.7056 o o o o 00
0|2 2 497204 0 o 0 ] 0 0 20 o o . <
2 |2 2 47372 o a o o & @
=1 < 5 260
22 |2 2 497559 0 a 0 o -0 o 20 @ o 20 - Ll L - B - ©
3 |2 a -49.7766 o [ 0 o N (3
2 |2 2 497996 0 o 0 o 3 2 - ' ase - 5
2 |2 2 43825 o a o ° T { Ly ooy b0 : B G
(il : 4 » - 7]
i ) Eraesaa— 5 g A= P o a0 o 20 sonom:[137 ]3] | —meed -5 5 &g Vee .., 8
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gion_|

3D

* Metview can prepare data for, and launch:
* VAPOR, Met.3D

Medes ‘ & Nawgation « o « O« 1 0
&
20 mage  Frobe so | Flow -,ﬂ:i
LoD |11 |+ Refinement 2 || 4% |
Veclor fields oeriadic n. | X Y
steady field o v v -

Steady Integraticn Diraction | Sidre:

% Auto Flow Refresh

Hida Flow Saeding Satiing|

Rake center | Set .e;-.e 1o Cumers Regiod
X 1.1918e+06 | X

¥ 5 56ABe4C6 | Y

Z 4000 zi)

Nonrandom Rake | »| Random Seed

sead cours | 07 | By dimansion X: | 10
Load Seads Save Saeds Edit
Seed Distib Field L =i |

Seed Distnbubon Bas

Hice Appearance Seltings=

> Visuahzer No 0 4 A @ |AlgnView v | Interactive Refinement 0

) - actor interaction mode

Imagery produced by VAPOR

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Imagery produced by Met.3D (met3d.wavestoweather.de)
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Examples

» See the Gallery for Macro and Python examples

Contour Shading and Positional Legend Example
GRS, Cyingn

Wind Coloured By Temperature Example
B, Cyindric

Cross Section with Orography Example

Created by Sandor Kertesz. last modified on Feb 21, 2019

Croes secson of Temgmeators 20181114 1200 shep 24 Exper 0001
Crons section of U component of wind 20181114 1200 step 24 Kxpver 0001

' B " ' » x . - " ™

AIENOE

SA0ENI0E

SBENISE

Download source and data
cross_section_orog.tar.gz

‘ ®

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FO

Macro  Python

Cross Section with Orography Example

Streamiines Example
GRS, Cyirdrica

#Metview Macro

= Z =

2m Temperature Plot Example

R, Cyingrica

SST on Extended Cylindrical Map Example

GRIB, Cyindrics

Copyright 2819 ECMWF. This software is distributed under the terms

of the Apache License version 2.8. In applying this license, ECMWF does not
waive the privileges and immunities granted to it by virtue of its status as
an Intergovernmental Organization or submit itself to any jurisdiction.

dAp d dAp H A A w4

4

read grib file - contains model level data
fs = read(source : "fc_ml.grib")

# read temperature and scale it to C
= read(data : fs, param : "t")
t=1t - 273.16

“+

# read wind components and compute speed
read(data : fs, param : "u")
read(data : fs, param : "v")

sp = sgri(u*u + vHv)

u =
W

# read log of surface pressure
Insp = read(data : fs, param : "lnsp")
# define cross section line

line = [41,-2,78,32]

# define shading for wind speed
sp_cont = mcont(legend : "on”,
contour_automatics_settings : "style_name”,

contour_style name : "sh_red f5t78lst")
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Layoutx3 Example
GRIB, Cyirdrica

-

B il

Humidity advection Ex;

GREB, Cyindrica

Histogram Legend Exar
shic

G,




Examples

» See the Jupyter Notebooks for more Python

e awam ey aToe tamoat st wonart et

Vertical cross section - Wind shear

out [14]:

We can easily convert this to a pandas dataframe for further analysis.

In [15]:

df = diff.to_dataframe()

NetCDF from CDS Forecast/Observations difference Computing and plotting wind speed

R N e S e,
: Thaivl—{ R [ !

Principal component analysis Regridding GRIB data and value extraction

Print a summary of the whole data set:

In [16]:

df.describe()

Qut [16]:

latitude | longitude value |level

count | 1471.000000 | 1471.000000 | 1471.000000 | 1471.0
mean [46.557104 | 21160707 |-0.201723 0.0
std 8.350950 14.272239 2417394 0.0

min_|30.110000 |[-22.550000 |-10.236664 |0.0

 aa
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Tutorials

* Lots of material online including longer tutorials

Now we want to set the area used in the view. Although we can interactively zoom into smaller areas in the Display Win
use exactly the same one again and again. Set the Map Area Definition to Corners and click on the Geography Tool but

E] Map Projection Polar Stereographic |
E] mapArea Definition Corners i
Area [EX] |-90-180/3011 80 a

This tool helps you define a region.

Malview -

Q2 RE [wed

SMME: [23.57/-8.47/18.38/88,81 For |

Use the Zoom tools to enlarge the European area and use the Area tool to select a region over Europe. Click Ok to save
Geographical View editor. Click Apply in the Geographical View editor to save everything. Plot your data in this view to cor

* A Quick Tour of Metview

¥ Data analysis and visualisation usi...

A Simple Visualisation

Customising Your Plot

Case Study: Plotting Hurricane S...

Data Part 1
Processing Data
Analysis Views

Layout in Metview

Case Study: Cross Section of Sa...

Data Part 2
Handling Time in Metview

Graph Plotting in Metview

Case study: Plotting the Track o...

Working with graphical output
Organising Macros

Missing Values and Masks
Optimising Your Workflow
Customising Your Plot Title

Case study: Ensemble Forecast
Running Metview in Batch Mode
Working with Folders and Icons

Exploring Metview

Overview

Fields and observations can often contain missing values - it can be important to understand the implications of the
points. Using a mask of missing values can enable Metview to perform computations on a specific subset of points.

Computing the mean surface temperature over land

As an example, we will use a land-sea mask field as the basis of performing a computation on only the land points,

Visualise the supplied land_sea_mask.grib icon using the grid_shade icon. This Contouring icon is set up to shade the
interpolation. To help illustrate what's going on, we've chosen low-resolution fields - this one is 4x4 degrees. The va
between 0 and 1 on points which are close to both sea and land. Before we can use this field as a mask, we must do
whether they count as land or sea! Let's say that a value of 0.5 or more is land.

 aa
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For more information...

* Ask for help:
— Software.Support@ecmwif.int

* Visit our web pages:

— http://confluence.ecmwf.int/metview

Questions?

< ECMWF

-

-

v User Guide

& ECMWF

v Using Metview

Metview's userinterface

Using the MARS Web API ...

<

Visualisation - an Overview

Visualisers

Layer Management

Views

Data Overlay

Visualising large data fi

v

3D visualisation with V...

Editing Icons

Generating animated GIF..

Efficiency and use of mul..

v

> The Macro Language

> Metview's Python Interface
> |con Reference

FAQ

Articles and Presentations
Migrating from Metview 3 to ...
Installation Guide

Debugging Metview
Platform-Specific Tips

Pre-publication

P Space tools «

How to use the colour ...

Running External Models f...

e Ds
Sat: METop., sﬁn‘sg,fi‘,,";uzzz o
i

A o 0
—— Pe: sk S Param, 1 ]

-
ot

Create

How to use the colour gradient editor

Created by Sandor Kertesz, last modified on Dec 13, 2017

Colour gradients offer an easy way to define stunning colour schemes for contour plotting. The idea behind the g
gradients is that we just define a few waypoints representing certain colours then the colours between the wayj
are automatically generated with a given interpolation method and resoclution

Enable gradient shading

To enable the colour gradient mode in the Contouring icon we need to use contour shading and set the Contour
Colour Method to "Gradients”. This is how it looks in the Contouring icon editor:

Bl contourshade

Contour Shade Technique

Bl contour Shade Colour Method | Gradients

Bl contour shade Method | AreaFill

Having set this we need to scroll further down in the icon editor to find the gradient settings. This is what we ca
default:

Bl contour Gradients Colour List

Contour Gradients Waypoint Method | Both -|
Contour Gradients Technique | Reb ~|
Contour Gradients Technique Directior

Contour Gradients Step List |10 al

Start editing
To edit Contour Gradients Colour List open its helper by clicking on the << button:

Bl contour Gradients Colour List 3

revertto: [l ® [t |ut||w]||sifes| s | @
wheel | Grid Red: Hue: 240 |2

Green: Saturation: | 255 ||

Blue: Lightness: | 128 |3

Opatity: = | | 255 ||

HTML: | #0000ff |

Adacen | 40000 |

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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