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What is Metview?

- Workstation software, runs on UNIX, from laptops to ~ o=
supercomputers (including macOS) |
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 Data visualisation [ e
. Re|| 6 # retrieve some data
® ICon based user Interface . ;fl = retrieve (date : -1, levels : 1000, grid : [1.5, 1.5])
LYl 9f2 = retrieve (date : -2, 1l s : 1000, grid : [1.5, 1.5])
. B e 10 ' ' ]
« Powerful scripting languages - Macro and Python A1 =
B o = perform some calculat]
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30 years of Metview so far

 Serving users of ECMWEF data since 1993
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- Used daily by many analysts and researchers

— inside and outside ECMWF
— also by commercial users of our data
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Built on top of ECMWF software packages

Metview
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Using Metview

* [con-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

« e.g. filter fields from a certain date, then
pass that to the Cross Section icon

« Powerful Python interface
— more serious computations
— batch or interactive usage
— can generate code from Ul icons

— based on its predecessor, Metview
Macro
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grib-plot-2015-06-30

solutions - /course_prep/2015/day_4/ensemble forecast - Metview

History Tools Help
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fc_oper.grit
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Fle View Profiles Help

(D) > Keyprofile: | mV System:Default ~
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dat:
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File: /home/graphics/cgi/metview/course_prep/201

/_3/time/era_t2m_jan_2014.grib
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fc_ens.grib Permissions: rw-r----- Owner: cgi Group: graphics Size: 509 KB Modified: 2016-09-06 16:1 1:01]
Total number of messages: 62
@ rnap | jyMessage - Name  Date Time  Step Level LevType * | Namespaces | Standarddump | Sections | Values
¥ . 28 2t 20140114 1200 0 o sfc
S x s oo o o s
spag_ens.grib spag_op| _ 30 2t 20140115 1200 0O 0 sfc Position Key Value
7Q Examlne CtrI*M 31 2t 20140116 0000 ) 0 sfc [ @ Section 1
= a awwons a0 0 o s -
£ save result Ctrl+S 3 2t 20140117 0000 0 0  sfc 13 section2Length 32
Clearresult t34 2t 20140117 1200 0 0 sfc 4 numberOfVerticalCoordinateV 0
35 2t 20140118 0000 0 0 sfc 5 pvlLocation 255
'F% gup"cate ctr|+D 36 2t 20140118 1200 ] 0 sfc 6 dataRepresentationType 0 [Latitude/Longitude
ens mean.mv [_b 37 2t 20140119 0000 0 0 sfc 7-8 Ni 90
- . " Copy Ctrl+C 38 2t 20140119 1200 0 0 sfc 9-10 Nj 46
tltle_m - 39 2t 20140120 0000 0 0 sfc 1113 latitude OfFirstGridPoint 90000
4y Cut Ctrl+X 40 2t 20140120 1200 0O 0 sfc 14-16 lonaitudeOfFirstGridPoint 0
_a File Edit View Insert Program Settings Help 0]
1 | Rename F2
?' : :: & 0O0H 8
-
Move to wastehasket Del 44
ens_spread.mv ) m = Pas 18lv = retrieve( el
title_spi3) Send 46 182 date =i,
. 47
9 Archive as .. » | e [183 param g, -
49 184 level 700,
(‘4
ens_proh.mv File Edit View Insert Program Settings Help
title_prob_22 1 5@ OOV
. . . E 4
ic J DataAccess Filters M£13 # read grib - contains fields on 850 hPa =
l l 14 f = mv.read("advection_850.grib")
o3 7 15 [
£ i3 o & :
‘ Axis Plotting Binning Coastlines Contouring 16 # extract fields
17 g = mv.read(data = £, param = "g")
18 u = mv.read(data = £, param = "u")
19 v = mv.read(data = £, param = "v")
20 z = mv.read(data = £, param = "z")
21
22 # compute specific humidity gradient g/kg) /sec
23 grad = mv.gradient (gq[0])
24 e in red
25 # compute advection
26 adv = ul[0]*grad[0] + v[0]*grad[1l] 1 terval",

27

28 # scale results for better visualisation

29 adv = adv * 1E6

30

31 # define contour shading for advection
32 adv_cont = mv.mcont (

5, 5

33
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Metview + GRIB
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[ ] r r r I File: /home/graphi
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Message ¥ Nam:
28 2t
» Crop, mask L
’ 30 2t 20140 00 0 0 C
31 2t 20140116 0000 0 0 sfc
32 2t 20140116 1200 o o sfc > l %
33 2t 20140117 0000 0 0 sfc 13 section2Length 32 X X X X £ 3
34 2t 20140117 1200 0 0 sfc 4 numberOfVerticalCoordinateV 0 ~“‘ l A,
. a S O O e a n 35 2t 20140118 0000 o o sfc 5 pvlLocation 255
’ 36 2t 20140118 1200 o o sfc 6 dataRepresentationType 0 [Latitude/Lon X x X
37 2t 20140119 0000 0 0 sfc 7-8 Ni 90 - > l 8/ 2
38 2 20140119 1200 0 0 sfc 9-10 N 46 2N - 41.75°NB0°W 39°N76W 36.25°N72°W IBEONBEW  3075°NB4TW 28° NGO W
39 2t 20140120 0000 0 0 sfc 1113 latitudeOfFirstGridPoint 90000 X X * p2 >
. . . 40 2t 20140120 1200 0 0  sfc 14-16 longitudeOffirstGridPoint 0 = 4
[ ] e CI a I Se 41 2t 20140121 0000 0O 0 sfc 17 resolutionAndComponentFlag 128 [10000001 - NeoZ Na 3
L] 2 Zi duletilz) e O 0 sfc 18-20 latitudeOfLastGridPoint i) X statistics - /home/graphics/cgi/metview/Tests/Macros/statistics
43 2t 20140122 0000 o o sfc 21-23 longitudeOfLastGridPoint 356000 Y
44 2t 20140122 1200 0 0 sfc 24-25 iDirectionIncrement 4000 w Fle Edit View |Insert Program Settings
45 2t 20140123 0000 0 0 sfc 26-27 iDirectionIncrement. 4000 X “¥ - %, >
- 46 2t 20140123 1200 0 0 sfc 28 scanningMode 0[00000000] sos A |
— Cross section G % v om0 0 1 e s = OB vm /
48 2t 20140124 1200 0 0 sfc o= % A
= Metview - uPlot . # retrieve some data A
o1| File View Animation Zoom Tools Help Yy
hermod namiCS 2AALEmE Eier  -Jo® QOGO OO spew - ’: P g : </ A fl = retrieve (date : -1, levels : 1000, grid : [1.5, 1.5])
I y E o [ SN A/ TIMNMAL Y/ 4 f2 = retrieve (date : -2, levels : 1000, grid : [1.5, 1.5])
= A Wa Yk W N4 . 7w, o S
il
. L Titles  <Coastlings=s # perform some calculations for comparison
_ radie nt Sl R ST i
— ‘ cv_f1f2 = covar_a (f1, f2)
ww  mw  ww  ww  mw  ow  »w e we e we mE e Gridype TeguErT TE1F1 = L (F1 fL)
= ———— T o | | [ ox 15 cv_ilil = covar_a (11,
. . . = oy 15 cv_f2f2 = covar_a (f2, f2)
o rom — -
— Vertical integration 2z 2 s ]
var_f2 =var a (f2)
son o - —
o
::: L corr_manual = cv_f1f2 / (sqri(cv_f1f1) * sqri(cv_f2f2))
Model to reSSU re Iev & s corr_manual2 = cv_f1f2 / (sqrt(var_f1) * sqri(var_f2))
p i@ e corr_builtin = corr_a (f1, f2) @
o o
ks Choosing RETRIEVE (MARS) [4]
t 2 s covar of fl and f2 = 707195.562425
-_ E C s o | ||l gar — % corr_manual = 0.876684930973
@ o Hl -37.9446 -30 corr_manual2 = 0.876684930973
s s (5]} 30 -20 corr_builtin = 0.876684930973 2
s o B 20 10 v
- ¢ o T 10 0 — . - — 5 5
o = . T 5 10 Program finished (OK) : 4.078 s [Finished at 14:05:55] L: 14, C: 27 A
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Metview + BUFR

Plot
Examine
Filter

Extract values

Convert to
Geopoints

Thermodynamics
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synop-bufr - Bufr Examiner (Metview)

File View Profiles

(O

Filter Help

Key profile: | ™ System:Default ~ |

Y

z

dat:

File: /home/graphics/cg
Permissions: rwxr-x--- Owner: cgi

ourse_prep/201

EUROPEAN CENTRE

Total number of message

66!

ly

nd-vist

/day_2/data 1/synop.bufr

Group: graphics Size: 357 KB Modified: 2016-09-06 16:11:04
0

subsets: 1

Message ~ Typ Sut C Mv Lv Ssc 2 D

43 0 1 ecmf 13 1 1 1 20150223
144 0 1 ecmf 13 1 1 1 20150223
45 0 1 ecmf 13 1 1 1 20150223
46 0 1 ecmf 13 1 1 1 20150223
47 0 1 ecmf 13 1 1 1 20150223
|48 0 1 ecmf 13 1 1 1 20150223
|49 0 1 ecmf 13 1 1 1 20150223
150 0 1 ecmf 13 1 1 1 20150223
lis1 0 1 ecmf 13 1 1 1 20150223
lIs2 0 1 ecmf 13 1 1 1 20150223
|ls3 0 1 ecmf 13 1 1 1 20150223
54 0 1 ecmf 13 1 1 1 20150223
|Iss 0 1 ecmf 13 1 1 1 20150223
156 0 1 ecmf 13 1 1 1 20150223
|57 0 1 ecmf 13 1 1 1 20150223
e T o
lis9! 0 1 ecmf 13 1 1 1 20150223
160 0 1 ecmf 13 1 1 1 20150223
161 0 1 ecmf 13 1 1 1 20150223
162 [} 1 ecmf 13 1 1 1 20150223
163 0 1 ecmf 13 1 1 1 20150223
164 0 1 ecmf 13 1 1 1 20150223
165 0 1 ecmf 13 1 1 1 20150223
166 0 1 ecmf 13 1 1 1 20150223
167 0 1 ecmf 13 1 1 1 20150223
\in n 1 ermf 12 1 1 1 7n1<n77': b

[ Header
M Data
subsetNumber

blockNumber
stationNumber
stationType

hour

minute

latitude

longitude

heightOfStation o
nonCoordinatePressure
pressureReducedToMeanSeaLeve

3HourPressureChange 501

characteristicOfPressureTendency

windDirectionAt10M 80
windSpeedAt10M
airTemperatureAt2M 700
dewpointTemperatureAt2M
ralativaHimidin 80

20°€

ot ol
e TN =T TE]
L
20140510 1200 [lat,lon: 60.82,23.50] b/
200 hy
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Y " |
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700 S
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“a \\/. 800
A &( \W \\X f j a0 40°E 60°E S0E  100°E 120 149E__ 180°E
J}; o = )/ r s0°N
J = 0 & m
R =
°
8 O -
> [e) 10°N
€ o
o °
° 10°s
o 9
( o e =1 == \‘ qzo's
Lon 37.944 Lat -1.549 0°s
o ko's
o| Layer Value Lon Lat Dist (km) o
fiter_o  301.800000 36.90 -1.32 118.92 -
o= o= =t 70°s
e . s
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Metview + NetCDF

* Plot
« Examine
 Maths, Boolean

~e
File View Animation Zoom Tools Help
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Metview - uPlot <3>

Yow
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File View Help
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Meta data [ Ncdump

File: /home/graphics/cgi/metview/Tests/uplot/rh850.nc
Permissions: r-xr-x--- Owner: cgi Group: graphics Size: 513 KB Modified: 2008-10-30 09:04:26

0010hPa vertical velocity (0.01hPa) Trop_Ocean

ERA-40

NRA2

ERA-Int

0.005-
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2
2 Parameters Values
g ¥ Variables
/\ » longitude
_ > latitude
¥ time
Type nclong (int)
Dimensions (time)
\ » Attributes
S » Datavalues
? time (seconds) vr
Type short
T Dimensions (time, latitude, longitude )
¥ Attributes
P scale_factor 0.0016890305022737
(™) Metview - uPlot add_offset 52.1403569442292
File View Animation Zoom Tools Help Fillvalue : -32767s
; — missing_value -32767s
H& e = Hee® Q00000 (s=]'R238Q wHEe units %
_ long_name Relative humidity
NoTITLE | Frames | Layers | » Datavales
w 20 0 0 m 28 = = = = n = B
ww oW uow v mw  aw aw , longitude 720
Titles  <Coastline latitude 361
time 1
S ¥ Global Attributes
w Conventions CF-1.0
Latitude | history 2005-05-10 12:55:35 GMT by mars2netcdf-0.92
Longitude I
Value v2t
Valueamibut .
_Fillvalue -32767 5
>
add_offset 266.756 !I
f\ long_name 2 metre temperature g
206 o 'J}’ missing_value -32767 ﬁ | ’
2 —T s 5 1]
s 1 g Y 40 - scale_factor 000139708 g ‘
o
s0's @ ¥ s units K 5 20
>
Lok > b7 i Statistics (for datainwvi <
o 4 o Points 16380 E] ‘ ‘-‘ \
B80'S E0°S 4 3 : ' 4‘ ‘ } Yy
) aD) HGYAR |
10 1% 120 100W  EDW  OW  A0W W o B a0 e e 100 120°E  140°E  160°E @ al Shadeli n 50 ’ . ‘ | ‘ "
: = AT
il ! |
F'y "
b w W
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WIND PROFILER 190002441
ot WETOrA S AR Crams S Pram Tb 19
e s
—
L]
—
+ ™ 5 — T,
Metview . : op g
— — - -~ [er - Autorials/odb_tutorial_4.1/fiter_solution - M... (2, v, A (
= = - o 7 /
5 7 7 7 7 {1 ) e: ODB Fiter
wp Y ( ! ro.t Loy . |itorialsfodb_tutorial_4.1ffiter_solution
{ Ut 1 LI A . B_FILTER Modified: 2011-10-20 12:00
_ VS TR ¢ [N WS \
® Ot H \ AN AR NN ASRN \ =
File View Animation Zoom Tools Help g N = s . L O IS s lame lOFF ac‘
Ly T v T c 7 /7 o © - &
. E . 2 o= Qa8 @, ’9[ A S 20 - - SINE P Accepted icons: 4
l I I Date: 2010-12- i ; 4 s ¢ =z Z 2z J - o5
Xa I n e Sat: METOP-A Sensor: AMSU- ; g s Z zZ ¢ z 2 2 & &
A 7z ; z Z - 7 z = z
Z £Z EZ7Z ZZ Z z Z AMSUA.odb
. vz ¥¥ =2 ¥ 29 ¢ _—
) I ter 80°W 80°W select 1 05 o 05 1
. lat@hdr as lat, fq_depar ()
2 on h an 3n Wn 15h Irond@hdra@sblo:. o d
10°N 001 g_depar ody as 1g_dep,
. o Latitude lat@nhdr El 0db query ahn_depar@body as an_dep
v 3 where
» Convert to Geopoints
, Value obsvalue@body
° Statistics (for data inv
0 o Points 1132 0db Nb Rows |_1 GJ
ODB 8 Minimum 248.04
File View Settings Hel X =iy 26503
== = gs Help o . Average 257.625 Templates >
‘@‘ Stdev 3.23466 E [ 5] ] [ « 0K ] [OCancel]
jiots Skewness -0.296992
File: /home/graphics/cgi/metview/course_prep/2016/metview-for-data-analysis-and-visualisation/day_3/data 2/AMSUA.odb Kurtosis _0.6587
Symlink target: /scratch/graphics/cgr/odb_data/AMSUA.odb Histogram (for data invisible area)
Permissions: rw-r--r-- Owner: cgr Group: graphics Size: 17 MB Modified: 2017-01-06 09:20:58 e — L -
Metview - uPlot — O X
Date: 2010-12-22 Time: 00
Columns Data Sat: METOP-A Sensor: AMSU-A Channel: 5 Param: Tb [K] File View Animation Zoom Tools Help
Type: MFB n . - - = : S = RS . [m— &
Name v Type Constant Min Max Table = B&éa B [Frownin 16 ® 00O O D Dlsen ;| (RRAKD @
an_depar@body float  n -3.47203 3.95354 body (2] (aemaalal ] 02 |
an_sens_obs@body float y 0 0 body B e Sy %
andate@desc int y 20101222 20101222 desc umbf‘&?;;&‘.wxng?&?gnpa line 70:5  t500_fc plot_map.my, line 30:1 plot_map.
antime@desc int y 0 0 desc o Type: MFB €] — 7 — K D)
biascorr@body float n -0.739071 4.33658 body
biasctri@body float n -0.737179 435366 body [Row / [iat  [ion  [obsvalue [2]
H 99 3912 -108.53 2538
bufrtype@hdr |nt. y 3 3 hdr 100 4015 -8934 2532
cass@desc string y N/A N/A desc 101 -49.35 7024 24463
codetype@hdr int y 210 210 hdr }§§ :122: ’nigg §;§§§
i - 2 : - FEEE ST N Vi
date@hdr int n 20101221 20101222 hdr 106 138 48 266.65
itfi 107 -29.72 .7 266.65
» datum_anflag@body b!tffeld n N/A N/A body o i
» datum_event1@body bitfield y N/A N/A body 109 3333 12668 254.17
P 10 409 2915 24551
» datum_rdbflag@body bitfield y N/A N/A body o 1A SEA B 405
» datum_status@body bitfield n N/A N/A body ::g Z;g :ggg é:;g:
entryno@body int n 3 14 body M4 8e7 7957 26797
expver@desc string y N/A N/A desc 115 56.45 13815 238.2
116 47.73 88.08 2461
fc_sens_obs@body float y 0 0 body 17 206 1064  256.1
118 -3.85 -3242 268.05
fg_depar@body float n -3.34557 3.28031 body T R
fg_error@errstat float n 0.0603554 3.8495 errstat 120 079 10028 267.8
final@update_1 float n -2.14748e+09 -2.14748e+09 update_1 v R
123 3115 9717 2545
124 2448 118.08 2645
= 125 31.42 12145 254.39
126 3472 11365 25279
160W  40W  120W  100°W 2 4 127 3193 1189 25319
128 57.96 56.2 2437
e 128 5117 fosor 2358
130 56.35 3062 24112 E
131 6462 4051 24441
o) F : (e
— ; [<] | Total number of rows: 518
\ & 4 ECMW EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS - s el Lo 30 8036 LRI04
0 a0 position: Lon: -2 L 2



Metview + Geopoints CSV & ASCII

 Geopoints — geo-
located values -

Min = -12.775378418 Mean = -0.78) .,
5 -1 q

I |

B

degrees_lat degrees_lon fg_depar

43.37942 -15.32557 7.7474003900818
37.25943 -22.93482 -1.9798161031505
30.94732 -42.5021 10.609738886033

43.94829 -76.45218 -3.3929916442406
94935 -89.62981 7.1024207535072
7233 -93.30165 4.5346224539512
-119.4183 3.6048699999283

6311 -113.71029 -2.5591580715308

-144.48569 2.0515008637495
-179.80404 16.225524892237
-174.86691 8.5849734979496

~e Metview - uPiot
| fie Vew Anmaton Zoom Tools Help

B Bam i e 000000 Q22Q

* Plot
* Examine
Lot 28.
. Metview - Geopoints Examiner
o F I Ite r o File View Help
File: /nomelgraphics/cgiimetview/make-check-data/bufr_obs_filt f gpt
 Maths, Boolean e .
\ e _1 Permissions: rwxr-xr-x Owner: cgi Group: graphics Size: 479 B Modified: 2018-12-17 13:35:39
: 1 o a2 Format: Traditional
. BO0% o & | Total number of points: 11
* Geo functions R
geopoints.gpt -J:IIOIIIer’gra|)I1i&s~’1 Index v latitude longitude level date time value
C T e S
. = = - = - = - g W B
O nve rt betwee n B &0 B2 3 63.5657 10.694 0 20150126 1000 276.25
4 61.2928 5.0443 0 20150126 1000 276.85
G RI B B U F R a nd 1 #GEO 5 61.122 9.063 0 20150126 1000 265.35
’ 6 60.7002 10.8695 0 20150126 1000 270.15
. 2 # extracted from GRIB da; 60.7733 10.8055 0 20150126 1000 270.45
GeOpOIntS 3# original parameter 13(8 61.455 10.1857 0 20150126 1000 267.55
i 19 58.7605 5.6505 0 20150126 1000 277.45
4 # lat lon height d1o 58.34 85225 0 20150126 1000 275.95
5 #DATA 1 59.6193 10.215 0 20150126 1000 275.45
 Can also read CSV 690 0 1000 2015023
790 165 1000 20150220 1200 251.568
8 90 3 1000 20150220 1200 251.568
9 90 4.5 1000 20150220 1200 251.568
10 90 6 1000 20150220 1200 251.568
11 90 7.5 1000 20150220 1200 251.568
12 90 9 1000 20150220 1200 251.568
13 90 10.5 1000 20150220 1200 251.568
14 90 12 1000 20150220 1200 251.568
90 1000 20150220 1200 251.568
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Visualisation - Overlay

Metview - uPlot <@anubis>

File View Animation Zoom Tools Help

i o @m s e ® QOO0 Q== QQ QR

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

0 -0 -2

Friday 21 October 2011 00 UTC ECMWF Forecast VT.Friday 21 October 2011 06 UTC surface 2 metre temperature
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~ no_name

Lon 2546 Lat 67.67 a0
Layer Value  Lon  Lat Dist(km) == D "_‘i
) Tfc 258207 2550 6750 19.02 0 ot -
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Contouring schemes

* Plenty of options for complete customisation of palettes

[E] Contour Gradients Colour List

I R=

Wheel | Grid |

4 ‘
(.‘)IA
Red: |255 4| Hue: | Contouring

[»

Green: |0 |%] Saturation: | 255 |5 |
Blue: |0 |4 Lightness: |128 %/

Opacity: _r:l 1255 |3
-~

HTML: |#{f0000 \

Macro: |'RGB(1 .0000,0.0000,0.0000)' ‘

’ | B

File View Animation Zoom Tools Help

Metview - uPlot o B &3

BE&®m [(rowniw-/le® QOOOODOD seed /| Q23288 9ES

- contour_level_list

[E] Contour Gradients Waypoint Method | Left = |

E] contour Gradients Technique ‘Hsl v ‘ Rl

E] Contour Gradients Technique Direction |Anti Clockwise v |

E] Contour Gradients Step List |5/3/4l2/3 (:I\
Templates | 2 ]

OK J l Cancel l ‘

contour_gradients_step_list
5 colours between 0 and 500, 3 between 500 and 2000, 4 between 2000 and 6000...

0°E

Visibility - Gradients method for shading
Computing a range of colours with 6 waypoints which are given as level list

: [0, 500, 2000, 6000, 10000, 40000]
:[5,8,4,2,3]

40000

 aa
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Contouring schemes

)

K
o

Contouring
A set of pre-defined palettes is also available
. . ) ) Thusday 07 March 2‘019 12 UTC ecmf t+0 VT:Thursday 07 March 2019 12 UTC .850 hPa Tem;?t.aratue )

— But you still have to supply the mapping between e — T e
Values and Colours o 160"W 140"W 1200 100w aorw aw 40w 200W 0E 20%¢ 40°E e 80E 100°E 120¢€ 140°E 1680°E E
] contour Shade Palette Name [:_ eccharts_yellow_red_5 e v
60N 80N
SON 50N
¥Y Clear all filters 40N s
’ I | :o‘N""// ? 30N
Name: ANY 20N e 7. 20N
10N 10N
Origin: | ANY - s
Colour: | ANY ;: ; ;:
308 30°S
Count: |ANY o . = L i
50°S - 50°S
Parameter: |ANY - so's
Palette Name N\ ZZ = ZZ

E eCChans—Whlte—transpMnt—1 2 1680"W 140"W 1200 a& 100w aorw aw 40w 200W 0E 20%¢ 40E e 80E 100E 13!? 140°E 180°E

[T :ccharts_yellow_blue_14

[ T :ccharts_yellow_blue_9
[T :ccharts_yellow_blue_dark_9
[ TP :ccharts_yellow_darkred_13
[ T :ccharts_yellow_navy_8
[T :ccharts_yellow_purple_6
[T :ccharts_yellow_red_9
[Tl m_alt_rainbow2_10
[Tl m_alt_rainhow2_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 Temperature

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

meta-data
E Contour Automatic Setting [Style Name i
E] contour Style Name << sh_all_M48t56id_ct_wh
|tempera (%) ]
Matching styles | style sh_all_fM48t56i4_ct_wh

. Method  Method : Area fill & grey contours Level range : -48
_dll_ — to 56 Interval : 2 Thickness : 1 ur : All colours

Used for temperature
B Sh-anomaly_rb_m20t20 Layers 2t, mn2t, mx2t, 2t_dewpoint

Keywords temperature, T2m, rainbow
Colours  blue, magenta




Complete ecCharts Layers -e

EcCharts

* The ecCharts icon goes further — retrieves
data from MARS and styles it

EcCharts - /Tests/uplot/cases/contouring/palettes - Metview:

Icon name: EcCharts

C oo .
\tg Folder: /Tests/uplot/cases/contouring/palettes (B
Type: ECCHARTS Modified: 2019-03-08 11:45
Show disabled parameters ’ 9T
- Simulated image: Infrared (IR) channel START. 07.03.2019. 00 UTC STEP: Oh VALID FOR: 07.03.2019. 00 UTC
E Layer |?<‘ g sim image ir 0806551 62.60. 85 85. 81 8280 T8 T5.74. 72. TO.53. 6564 2. 60.53.55. 54.52. 00 4345 44-42.40. BI5 M- 0B 2624220 B B4 2108 6.4 20 13 5 7 9 N1315 71921 82527 D31 BISIT D143 454769
‘ Filter | 160'W  140W  120W  100'W  80W  B0W  40W  20W  OE 2°E 40CE  60E  8C°E  100E  120E  WMO0E  160°E
l ] [
Matching layers = — i = SoN = — e 2N
g lay L.ayer s!m_lmage'_w ol - o ’ g —— L — — o
rh925 Title Simulated image: Infrared (IR) channel -~k A ;\@ . . '?M >3] /ﬁ
rh_7h_field Img B ; “Na S a2 AL A, : £
i SoNg - ~ = 2 ey 50N
rh_850h_field s - A 4 e
40'N — - r > i)
sea_ice_cover i\ =T et =
30N - 3 N
sea_ice_cover_cf =
- - - 20°N - 2N
| sf_interval P 10N s N
| sf_rate o - R — : on PR y - N . .
Description Simulated satellite images are B T R =
generated from the model forecast 10°8 ; < - | - - 108
] sim_image_wv fields using the same radiative transfer 20 Kok - *; il
B algorithm (RTTOV) as in the ECMWF :
d sim_image_wv_ch6 9 . ( V) L 30°S - . - . 5 30°s
v operational data assimilation. The v = ° !
40's - . - £ - 40°s
E Style [>] E sim_image_ir_fixed_range 50°S -t — : . ’ 50°'S
Expver 1 G\ eo:s P = 2 \ L P N - L
70°S - —t 4 — 70°s
El pate |20190307 a| s : ~— .
El Time |oooo al
160°"W 140°"W 1200w 100°W 80°W 60w 40w 20w 0E 20 40°E 60°E 80'E 100°E 120°E 140°E 160°E
Step lo al
Bl crid |0.25/0.25 al
Fail On Data Error |Yes v ‘ [
‘ Templates >
| ok || cancel ||
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Tuesday 05 March 2019 12 UTC ecmf t+0 VT:Tuesday 05 March 2019 12 UTC 1000 hPa Temperature

ross secton of Temperature 20181114 1200 step 24 Exprer 0001

\

l 10

E

)

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

20

QAN

R, i Ry
)
&
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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!

5] 1con name: Dispiay Window Cross section of Vorticity (relative) 20121030 00 step 0 Expver 0001
Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_2/sandy cross section/solutions & - .
Type: PLOT_SUPERPAGE “odiﬁed: 2016-09-06 16:11 I | 1 ! /

\ N
2o e E E V y @

o XgEEE

Pressure (hPa)

Templates > Views

OK H Cancel H save

48.67°N/88°W 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
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Visualisation - Layout
y Layout editor allows any 7 S‘““""”“‘”‘°°”'°"°‘“"“‘°°°”°""““"‘“““°

— ./ L/ e
# Display Window - /course_ prep/2016/metview-for-data-analysis-and-visualisation/ 1 1 > N o, SN
o number of cﬁffe rent views =~
to be combined

& Folder: /course_prep/2016/metview-for-data-analysis-and-visualisation/day_3/sa Q

Type: PLOT_SUPERPAGE Modified: 2016-09-06 16:11

@ © e & E E

—

BEE

t

" _x
'UI

Geographical View

@il

Minimum mean sea level pressure along strom tack

Cartesian View

{ Templates > I Views >

| Reset | - ok || cancel
wa? E\UIVIVVI™  EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Save |




Metview - uPlot = B &3

File View Animation Zoom Tools Help

s -e @

Running models

Thursday 17 May 2012 12 UTC 65535 t+48 VT.Saturday 19 May 2012 12 UTC O m Column-integrated mass density
10 2 £ w0 2 @ 0 L € 100 20 e ‘o o 1000

Metview is able to prepare data for, run, and
plot output from:

FLEXTRA (trajectory)
FLEXPART (particle dispersion) Rl |
SCM (Single Column Model) o E Bl

Flexpart Run - [Tests/ELEXPART - Metview

Icon name: Flexpart Run

a
Output Averaging Interval ‘IB a ]
Output Sampling Rate 1[0:15 Cl]
] Output Field Type [ Concentration I ']
Metview - Profile Data Editor =5 x |
Fle Edt View Steps Help . o
S e M @M seos[ on | OO o
Modellevels | Soillevels | Surface and other 2D | : e I Y T el el e Yeu Avmaten Joem  Toew  Hew
u v t q q qi douds|| | .
i) sy ©@ tokal gl tgat i | orout o plon Gxm QAIAQ =N O6 = JOL N —_—
- . wan D . E z [ ot g | > )
Parameter: Temperature [C] Top: (1|3 s gty SATHOC vermen £ 1 38 an second Ok - 1pa
L |2 2 4s6228 0 0 3 o stepOh FLEXTRA Backmant 30 1508 bm Readng 10 9080 10 4500 —_—
3 |2 2 -49.6233 o 0 o o 50 a0 Fe o 2 1  WNSINEEM @ 1EN21%00m e TATRIS00m & TAOETSMIEWm & 1A0D1SEEm <
4 |2 2 -49.6239 o 0 o o 1 = Lo —_—
s 2 2 w9647 0 o o 0 - - o . - - 200/100 a =
-
s 2 2 o 0 o o +20
= : -
aq 2 436274 0 3 o o
8 |2 2 -49.6293 o 0 0 ) T*°
5|2 : sy o o o o a
- T 40
10 2 2 496347 0 0 0 o = |
K =
Ma 2 436384 0 0 0 ) H 0
122 2 456429 0 3 o o H C
H T60 “ancel l [ & save ]
13 2 2 -49.6483 o 0 o ] = - —
142 2 496545 0 0 0 o 170
ﬂ,z 2 43621 0 0 0 o
16 2 2 -49.6708 o [ o o Te
17 |2 2 -49.6809 o 4 o o Lo
18 2 2 -49.6924 o 0 o ]
Ea 2 457056 0 0 0 o T 100
20 2 2 -49.7204 o 0 o o 60 -40 20 0 20
. T 110
n 2 2 7372 o o o 0 f oy
22 2 2 -49.7559 o o o o @ 60 40 20 o 20 +120
Eq 2 497766 0 0 0 o —
ﬂa 2 43825 o 0 0 ) : s 10084 = S=0-
2e Lo B aassan o n a lae I~ -60 -40 20 o 20 Bottom; 137 |2 w4 * : b
<] L D E yo0e i
[ o || gl | Fosee (e
000 H , ' ' ’ ’
! 1500+ 3 ‘ tree.
. . 10084
—
w EUROPEAN CENTRE FOR MEDIUM-RANGI| COMGIN OAROBN 1ZA TSN TERINR 00N 630 CANBHN 120 AR THN 200 B34 GIN S6A ORN 12N 14N 1HR JTA G0N IR OAR ORR 12A TN THR 298 590 19
e ™} Fr1) sate s
DowTeme B
0 mOON




3D

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

g

Met3D Prepare

Itview-from_odorir/T ests/Met.3d - Metview (o...

X

repare 1
m_odorir/Tests/Met.3d
RE Modified: 2022-05-13 15:35

\ View mode: ]

- actor interaction mode

< ECMWF

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

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

| Forecast - |
Product | Hires - |
Levtype | Pressure Levels - |
Pl Levelist 11000/925/850/700/500/400/300 Q \
Params 2d |2t/10u/10v Q|
Params 3d t/v/u/q 0 |
Date T o
Time 0 6 }
Step 0 Q|
Area \CJ/||-90/-180/90/180 Qo
Grid 171 Q|
Retrieve Group By Time (e) On () Off

Templates >

’ﬁ‘ | kdsave || dPok || X cancel

Moy
Met3D

D Modified: 2023-11-02 14:38

} View mode: LI

ew_from_odorir/Tests/Met.3d - Metview (on ac6-206... X
: Met3D
tview_from_odorir/Tests/Met.3d 7

— |OFF 0
Accepted icons: (§)
Y Data >
temp-and-sp-ml.grib
Pipeline File \DEFAULT 0
Frontend File DEFAULT Q]
Templates >
4 Reset | Esave | ‘ J oK | ’ X Cancel




P t h O n " w_from_omega () Computes the vertical velocity in m/s from pressure velocity
Python AP PY

Thermodynamics
» Powerful, high-level scripting library
* Native handling of major data types et e rlatve iy e
. S LIt _Trom sheclfiec MamiaiHy() ;Zrc‘)(;ngrtét;i :Qe dewpoint for a given specific humidity
« Some nice features, e.g. model-obs
. . . Computes the equivalent potential temperature on
differences (gridded minus scattered data) o S e
o Can eXtraCt numpy, pandas and Xarrays sapatisnl) gl?er:spzjt:’gelse:cgelesequivalent potential temperature on
fl’ om M etVI eW, S d ata typ es LAt el Coaadaiatitn. Teval) &%n;)g%:ls rtrt:eetrl]_(i)féled Condensation Level (LCL) using
# filter out a timestep - - i nEmicty
wg = mv.read(data=g, step=78) llfted_condensatlon_level re for a given
lifted_condensation_levellt, td, p) r

# create mask (with @s and 1s) for windgust > 22 m/s

wg_mas K = wg > 22 Computes the Lifted Condensation Level (LCL) for a parcel ascending from a given temperature,

dewpoint and pressure.

# compute probabi li ty Parameters e t(number, ndarray or Fieldset ) - initial temperature (K)
p rob = mv.mean (wg mas k) * 100 e td (humber, ndarray or Fieldset ) - initial dew point temperature (K)
B e p (number, ndarray or Fieldset ) - initial pressure (Pa)

# define contour shading REUEIEYPS S Ct of ece

cont = mv.mcont( The LCL is the level where the parcel becomes saturated during an adiabatic ascend. First, the

1egend=" on", LCL temperature is computed with the formula from [Bolton1980]:

contour_line_colour="charcoal", ;

contour_highlight="off", trer = 56.0 + ; o)
td

td—56 =t 800
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Python API

@ python’

* Every icon has a corresponding Python function call

« Two ways to generate Python code from icons:

* 1) click on the Python icon inside an icon editor, then copy
& paste the code from there

« 2) drop an icon into Metview’s Code Editor

pos-shade - /metview_intro/solutions - Metview (on ac6-206.bullx) X

pos—shade - /metview_intro/solutions - Metview (on ac6-206.bullx)

x

shade.py* - /home/cgi/metview/metview_int!

pos shade

utions/shade.py (on ac...

X

| Icon name: pos_shade
@ Folder: /metview_intro/solutions

K4

Tvpe: MCONT Modified: 2023-11-02 14:45
Filter .. View mode: \E[H @L =

“— lcon name: pos_shade
:@ Folder: /metview_intro/solutions
Tvpe: MCONT Modified: 2023-11-02 14:45

R4

Filter .. View mode: E[] =
(i) Info:
D Contour Level List 0.5/1.5/3/5/10/30 This is the (read-only) preview of the Python code generated from the icon.
) Contour Label () On (e) Off pOS_{ZEgIgﬁd- meont( o
D Contour Shade (@ on () off Egms:gﬂ:_level_selection_type . “g\f/;l list",
Contour Shade Technique | Polygon Shading - | 23235 :—]{:;2{—““ : [g'f';” 1.5.3, 5’ =
Contour Shade Colour Method 1Ealculate 77777777 v | ggm::gﬂ:: :E:g:_method : :grr‘ea il
D Contour Shade Method weadl -] e el gt el
5 Conitour Shale Mo Lavell Coton: = ‘ -Red = ‘ <):ontour shade_colour direction = "clockwise'
) Contour Shade Min Level Colour > \ [:]Yellow = ‘
D Contour Shade Colour Direction \Clackwise I \
Contour Legend Text
Contour Method | Automatic v | =
‘ Templates > ’ Templates >
| u Fok || X cancel | | | &Pok || Xcancel

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

File Edit View Insert Program Settings Help

B:9¢ abEC

1 import metview as mv

o 8@

S

[¢.5,1.5,3,5,10,30],

2

3

4 # Importing : /metview intro/solutions/pos shade
5

6 pos shade = mv.mcont(

i legend e

8 contour = "off",

9 contour level selection type = "level list",
10 contour level list =

11 contour label = "off",

12 contour shade = "on",

10z) contour_shade method = "area fill",
14 contour_shade max level colour = "red",

15 contour _shade min level colour = "yellow",

16 contour_shade colour direction = "clockwise"
17 )

18

19

22




Examples

» See the Gallery for Python examples

Cross Section for Model Level Data with Orography

Cuss secton of Tempemiue 20181114 1200 s%p 24 Exprer0001
Coss secton of Ucomgponent of wind 20181114 1200 5% 24 Expver 0001
“

S05°N1S"E

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

GRIB - De-accumulate
Precipitation Forecast

GRIB - Polygon Masking

GRIB - Shapefile
Masking

# compute divergent wind from spectral divergence. The result is
# still spectral (T255)

d = mv.read(data=g, param="d")

dwind_sh = mv.divwind(data=d, truncation=255)

GRIB - ERA5 SSTEI
Nino Maps

# transform spectral divergent wind into gridpoint space (reduced
dwind = mv.read(data=dwind_sh, grid=218)

# compute rotational wind from spectral voricity. The result is
# still spectral (T255)

vo = mv.read(data=g, param="vo")

rwind_sh = mv.divrot(data=vo, truncation=255)

# transform spectral rotational wind into gridpoint space (reduce
rwind = mv.read(data=rwind_sh, grid=218)

# define coastlines

coast = mv.mcoast(
map_coastline_colour="cream",
map_coastline_land_shade="on",
map_coastline_land_shade_colour="RGB(0.2,0.2,0.2)",
map_coastline_sea_shade="on",

map_coastline_sea_shade_colour="RGB(0.3,0.3,0.3)",

map_grid_colour="RGB(0.9333,0.9333,0.9333)",

23



Examples

« See also the Jupyter Notebooks

Advanced regridding of Analysing data (GRIB) Computing and plotting
data wind speed (GRIB)

by

>

oo
o 090
000 Q

© Oon

°
°
©.5 o

8o 2°
od
o

)

o

SN
}o o

o

e, B, B
Y 3 -

q,g::oo »

C:E;O 4 — —— ——

% m . e in

;‘;«g - “ “

. Cross Section example Computing and plotting Computing ensemble

Out [14]:
We can easily convert this to a pandas dataframe for further analysis. USing reana’YSis GR,B ENS data (GR’B) mean and spread With
In [15]: data from CDS xarray and plotting the

df = diff.to_dataframe() results with Metview

Print a summary of the whole data set:

In [16]:

df.describe()

Out [16]:

latitude | longitude value |level
count|1471.000000 | 1471.000000 | 1471.000000 | 1471.0
mean (46.557104 [21.160707 |-0.201723 |0.0
std |8.350950 14.272239 (2417394 0.0
30.110000
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Tutorials Tutorials on specific topics

e Webinar (2022): Slicing and dicing GRIB data and associated notebook Slicing and dicing GRIB

* Plenty of material online including tutorials data

e Webinar (2021): Stop, think, interpolate! and associated notebook Advanced regridding of data
e Workshop presentation from UEF 2022: Interactive data visualisation and pre-processing with

ECMWF’s Metview software
Now we want to set the area used in the view. Although we can interactively zoom into smaller
areas in the Display Window, we now want to store a particular area so that we can use exactly the BUER tutorial
same one again and again. Set the Map Area Definition to Corners and click on the Geography Tool * uiona
button next to the Area parameter (shown in the picture below). e ODB Tutorial 1 Overview
\ e ODB Tutorial 2
E Map PI’DJeCIIOn Polarstereogriphlc 1 ° FLEXPART tutorial . Ym:::vow:m:ov b M'O-‘YYPIJ"::VO‘M!m.ﬁ\.“:;{bﬁ'ﬁh"xu :ﬂvu.n;:ldwm -
E] MapArea Definition ‘Corners i~ e FLEXTRA tutorial . TR 33951 SR, It ...E. - *@j?hﬁ A
Area %] |-90~180/901180 a . SR 2 e 5 PRI s 2s; izt
) « VAPOR Tutorial n (apllPasd Lot
. . b3 e~ 1% e, 890512t 357 hegesse o (282233355
' '  Metview WMS Tutorial SHI ARl S pni R I
This tool helps you define a region. ) sow e ifst 3 rl: 2329991 L0
e The SCM Interface in M( g T st 4 “HIERInR 3.8
2 A, .?@ i R
Metview - Geography Tool - =] BX Course modules ' T ~<T NGNS AT & Pessratd)
Teis st LT
q R a @, “ Q o A Simple Visualisation / M-—\ﬂ
e Customising Your Plot N KH\ T
o Case Study: Plotting Hurricane Sandy on a Map { . \ \B
3 - \A v e
> o Data Part 1 \N,.\,) / r/f
* Processing Data o = 4 T
o Analysis Views o o T T = e .
of
) e Layout in Metview
e Case Study: Cross Section of Sandy Fields and observations can often contain missing values - it can be important to understand the
o Data Part 2 implications of these, and also how to use them to remove unwanted data points. Using a mask of
o Handling Time in Metview missing values can enable Metview to perform computations on a specific subset of points.
e Graph Plotting in Metview
e Case study: Plotting the Track of Hurricane Sandy Computmg the mean surface temperature over land
* Working with graphical output
O OrganiSing Macros Vuﬂdw!ﬂhﬂm:?\ﬂ|:-JYL«mI~O\’YNﬂdIHOM’<h_V\5!:"J’thceum;nmn
o Missing Values and Masks —., T T T T '|' |
« Optimising Your Workflow Wow wow urw wew sew @w  ow arw ee 0% 8w me  wy
S/WIN/E: | 23.57/-8.47/18.38/68.81 K | P
I ] [ do ] [ X Cance ] e Customising Your Plot Title -
o Case study: Ensemble Forecast o = -] =
PN * Running Metview in Batch Mode 25 ~ . ~
-y ECMWF EUROPEAN CENTRE FOR MEDIUM-RAR * Working with Folders and Icons R

Exploring Metview




Metview availability
* Available for Linux and macOS

* Inside ECMWF

o
v EERS
File View Go Bookmarks History Tools Help File Edit View Go Bookmarks Tools Settings Help
. EEE =|¢; 4 & 4 @ » anaysisand viscourse » day2 I JPrevious | B/Next [Fitwidth @ v| © zoomout @ zoomin | ||!] Browse [[) zoom [/ selection
- mOdule load ecmWf_tOOlbox ’ metVleW = | Contents e
=
=

@ <4) contents | "2- Overview

" " |temperature forecastgrib|  temperature_analysis.grib - Fields... g y Maon
* |nstall from binaries e A . -
El G % aﬁ Thumbnalls | o computin... 6 2 Computing a Forecast - Analysis Difference i
| eg_shade pos_shade rainbow_diffs /- Extract... 6 =
4 Con.|p... 7] Sse ata
— openSUSE, Fedora, Ubuntu N I = s o
& o bt Return... 8

File View Animation Zoom Tools Help w ( Writing... 9
—— o v-Field Int... 10

A& e 00 Foww-e & O Bookmarks e T
Sub-... 10
Conversi... 11
v-ExtraTa... 12
Com... 12
Auto... 12
Extra... 12
Extra... 12

 Conda

— conda install metview —-c conda-forge

n a set of forecast fields and the corresponding set

Examine the supplied GRIB files to confirm that femperature. forecast grib contains, at multple vertical
levels, 48-hour temperature forecasts for the same date and time as the analysis data in

conda install metview-batch -c conda-forge , il
A Create a new Simple Formulaicon and rename it to /¢_an_di#. Edit the icon, ensure that the first Formula
L] = d (F+G) the -).Dr ) 12
conda install metview-python -c conda-forge sk rpalinimydsoma oyt dond ooy i oo gy s
4 4 [ of 12 p
48 400 & Section 2 |
PY m 8 300 13 section2Length 32 |
O e reW 4 numberOfVerticalCo... 0
5 pviLocation 255
6 dataRepresentation... 0 [Latitude/Longitude Grid (...
7-8 Ni 240
—brew install metview G i 5
@D 11-13 latitudeOfFirstGridP... 90000 @
[@) metview : bash —Konsole [ Processing Data-v29-20150. v Metview - uPlot 00 - 1148

QPP EE0 @By

e Build from source

* The Metview Python interface can be installed
separately if not in conda:

—pip install metview

 aa
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A metview

nmv

Exercise (in GatherTown)

* Find the Metview documentation on ReadTheDocs: )
* https://metview.readthedocs.io/en/latest/index.html ¥

 Navigate: Tutorials -> ECMWEF New Users Metview Tutorial Gallery

Notebooks

Introduction to Metview

Overview
¢ A Quick Tour of Metview Using Metview
e Metview 90 minute introduction Python API

e ECMWF New Users Metview Tutorial ﬁ Macro language

Resources

Tutorials

ECMWF New Users Metview Tutorial e o -

This tutorial was written for ECMWF’s Introduction for New Users course (COM_MARS and
COM_INTRO) and shows how to retrieve data from MARS using Metview, perform some basic
manipulations and plot the result.

dh



https://metview.readthedocs.io/en/latest/tutorials/ecmwf_new_users_metview_tutorial.html

obs.bufr - Bufr Examiner (Metview) (on ac6-205.bullx) - o x

Fle View Profiles Fiter Help
[{@| B Key profile: | Default -y

File: i ew i bufr
Permissions: rwxr-x— Owner: cgi Group: graphics Size: 375 KB Modified: 2017-02-16 09:51:26

] []
Total number of messages: 1781
- =
Message: ¢ (16 |2| >  subsets:1 (total number of messages: 1781, subsets: 1781) &

Message ~Typ Sut  C My _Lv Ssc_ 2 D T ident locallatitude locallongitude ~| [PDatatree || Descriptors : Tables | | @ tocations
17 0 1 98 13 1 1 1 20160220 120000 03895  49.21 -2.19 | Number of locations: 1781
18 0 g GR— Ak} Gk oal 1 20160220 120000 17601  34.59 32.66 |Message  ~ subset Latitude Longitude
19 0 1 8 13 1 1 1 20160220 120000 03005  60.14 118 16 1 51.6200 1.1000
20 0 1 OSSN TONY 1 20160220 120000 03894  49.43 26 29.2100 ~2.1900
21 0 1 8 13 1 1 1 20160220 120000 03379  53.03 0.5 | 34.5900 32.6600
2 0 1 ST 1 20160220 120000 16597 ~ 35.85 14.48 50.1400 11800
23 0 1 8 13 1 1 1 20160220 120000 03391  53.09 017 49.4300 -2.6000
2 0 1 TSRO T 1 20160220 120000 12772  48.09 20.73 53.0300 ~0.5000
25 0 1 983513 Sl 1! 1 20160220 120000 12843  47.43 19.18 35.8500 14.4800
26 0 1 G k) —ake i 1 20160220 120000 12942 46 18.23 53.0900 20.1700
27 0 1 8 13 1 1 1 20160220 120000 12982  46.25 201 48.0900 20.7300
[ 1 28 0 1 ChE Bl ke 1 20160220 120000 12860  47.12 20.23 47.4300 191800
) 29 0 1 8 13 1 1 1 20160220 120000 12935  46.92 18.05 RiA PERvOSS EEeevs
| | e ; 7 | e W - e | e 30 0 1 8 13 1 1 1 20160220 120000 12950 ~ 46.58 18.85
oo 31 0 1 98 13 1 1 1 20160220 120000 08495  36.15 -5.35
3 0 1 G} k) i il 1 20160220 120000 10033  54.83 951
33 0 1 98 13 1 1 1 20160220 120000 10126  53.55 7.67
34 0 1 GIy_ik) Gk el 1 20160220 120000 10136  53.76 866
35 o il 98 13 K 1 il 20160220 120000 10172 53.92 12.28
H 36 0 1 OSSR T 1 20160220 120000 10238  52.82 9.93
37 0 1 8 13 1 1 1 20160220 120000 10246  52.92 10.18
38 0 1 8 13 1 1 1 20160220 120000 10335  52.28 9.09
39 0 1 983311 tpsr] 1 20160220 120000 10343  52.6 10.03
40 o gl 98 13 i i 1k 20160220 120000 10439 51.12 9.28
41 0 1 8 13 1 1 1 20160220 120000 10476  51.77 1317
42 0 1 8 13 1 1 1 20160220 120000 10516  50.37 7.58
43 0 T 98 13 1 1 1 20160220 120000 10618  49.7 733
44 0 1 8 13 1 1 1 20160220 120000 10743  49.4 9.7
45 o X 98 13 £l 1 1 20160220 120000 10771 49.43 11.9
46 0 1 8 13 1 1 1 20160220 120000 10837  48.22 991
47 0 1 983311 ] 1 20160220 120000 10853  48.71 11.21
48 0 1 Gl ak) b a 1 20160220 120000 10857 ~ 48.08 10.91
49 0 1 8 13 1 1 1 20160220 120000 06456  50.23 465
50 0 1 CIEf= 4k il 1 20160220 120000 14241  45.73 16.05
51 0 1 98 13 1 1 1 20160220 120000 14284  45.47 18.81
52 0 1 GENT N TN 1 20160220 120000 14307  44.9 13.93
53 0 1 - TS GO 1 20160220 120000 14317  45.22 1458
54 0 1 SIS T 1 20160220 120000 14431  44.1 15.36

Message: 16 Generating json dump : DONE

*metview -p <file>

— Starts up the plot window with the given data — tries to TR T

File Edit View Animation Zoom Tools Help

find the corresponding ecCharts style if available © 65 T mown <00 » >« ARAK 8O

c

*metview —-slog

Thursday 18 February 2016 12 UTC ecmf 1448 VT:Saturday 20 February 2016 12 UTC surface 2 metre temperature

— Gives more debug output to stdout - ; o
*metview -u /path/to/new/metview/home 8
— Use another home dir (SHOME/metview is default) - -
- 2 S

i

 aa
— ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 160°W  140°W  120°W  100°W  BO°W  60°W  40°W  20°W 0°E 206 40°E 60°E 80°E  100°E  120°E  140°E  160°E

Lat: 67.606 Lon: 27.178




For more information...
« Ask for help:

— https://www.ecmwf.int/en/support
* Visit our web pages:

— https://metview.readthedocs.io/en/latest/index.html

Welcome to ECMWF Support Porta

Support for users of ECMWF, Copernicus Atmosphere Monitoring Service (CAMS) and Copernicus Climate Cha

Q  What are you searching for?

< ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECA:!

Thermodynamics

dewpoint_from_relative_humidity()
dewpoint_from_specific_humidity()
eqpott_m()
eqpott_p()

lifted_condensation_level()

A metview
@ » Notebooks

Notebooks

Notebo

data

Installation
Build data from CDS

Release notes

Licence

Advanced regridding of

Cross Section example
using reanalysis GRIB

A » Python AP| » Data types » Fieldset object

Fieldset object

class Fieldset

©) Edit on GitHub

Metview's Fieldset object represents GRIB data. It is a container-like object with each entry

representing a GRIB message.

Canctrintinn

Computes the dewpoint for a given temperature
and relative humidity

Computes the dewpoint for a given specific
humidity and pressure

Computes the equivalent potential temperature on
model levels

Computes the equivalent potential temperature on
pressure levels

Computes the Lifted Condensation Level (LCL)
using the parcel method

Comniitne tha miving ratin fram enncific bhymiding

=
A S

o~ L
oy
LWL AN

Analysing data (GRIB)
wind speed (GRIB)

Computing and plotting
ENS data (GRIB)

xarray and plotting the
results with Metview

e

Computing and plotting

Computing ensemble
mean and spread with

a path to a GRIB file or using read|():

©) Edit on GitHub

29




; SQ oo wa,.,oui https://earthkit.readthedocs.io/

# earthkit

ECMWF’s next-
generation data-

nicus ... m Superscript

# / Welcome to earthkit's documentation ©) Edit on GitHub

: :
processing toolkit

Welcome to
family

's documentation

Overview

earthkit

or the foreseeable future. Interfaces and
itself may be scrapped. DO NOT use this

earthkit-maps

Installation

earthkit-plots

d can only be regarded as a DRAFT.

on project led by ECMWEF, providing powerful tools for speeding
orkflows by simplifying data access, processing, analysis,

iple interoperable software components built on top of well-established open-
libraries like numpy, pandas and matplotlib. earthkit also integrates and leverages

- — —~ » ft.maps.Superplot(domain=[100, 300, -20, 20), rows=3)
earth k|t-maps earth k|t-reg rc (data, stylesatyle)
.land(color="#555", zorder=10)\
art. gridlines ( xloc5=range (-180, Sea surface temperature in December of 1993, 1997 and 1998
Normal conditions - ERA5 SST monthly mean: December 1993
Dot 2010:1222TME00 g p I H e - b o £
o | .

for subplot, conditions in zip(chd |
Sat: METOP-A Sensors AMSU-A Channet subplot.title(£"{conditions}

5000

25 20 25 K

chart.title

¢

URE ANOMALIES FOR JULY

140°E 160°E 180° 160°W 140°W 120°W 100°W 80°W 60°W
ACE AIR TEMPESA;()O 5-90°N) El Nifio - ERAS SST monthly mean: December 1997
in (0-360°E, g o0.72°c I : v bl
g = fobal domain (© . e .o
60°N g 0.9 ' ‘
g 10 0.8 (s
-3 07 oD
30°N g 5 Perature 0.6 . . s
(%) 0.5 40°E 160°E 180° 160°W 140°W 120°W 100°W 80°W 60°W
?; 8 I | La Nifia - ERA5 SST monthly mean: December 1998
-10 g o 1 1 lula_= . :
. - — -
s - ; ; d
P : -
20°s Js,,b s, e o l | | l
e ’2/‘,/} oy %" Jb”e J% o, Se 2
; : g, 08, Oty Mo, 0, S
s e, s"’a:‘"%b g
120°E — v e

160 0w EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER

180°  160°W  140°W  120°W  100°W  80°W  60°W
23 « Credit: C3S/ECMWF

- 1991-2020 ¢ Last data: July 20
- 2000

2020 2023

Data: ERAS » Reference pero

1990 1995

sea surface temperature (°C)



https://earthkit.readthedocs.io/

Cross section of Wind :p-d 20200723 00 step 12 Expv;v@!
8 10 1

Adk—

=

Finding a range of extreme values

Find the locations where the value is within 5% of the maximum by supplying a range of values:

[12]: [max@x0.95, max@])

-4.5], [47.0,

mv. find(wg@,

[12]: [[48.5, -5.0], [48.5, -7.0], [47.0, -3.5], [47.0, -3.0]]

If we want to work with these points in Metview, the easiest way is to use the gfind() function to
return a Geopoints variable:

[13]: max_points = mv. gfmd(wgo maxo max@x9.05)

— R TR N R AN A T

&

Define a cross section view along an area of interest

160°W  140°'W  120'W  100'W  80°W sow aow 20W 0E 20 40°E 60°E 80E 100  120°E  140°E  160°E

l an
A4

Frame (9) :

| 2

@ -

n | © Speed = r— 3

n [36]: xs_view = mv.mxsectview(
bottom_level 1000.0,
top_level 100,
line line

)

Create a colour scale to plot the data with 31

n [37]: xs_shade = mv.mcont(

leaend Son*




