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Large domain (L=510km): convection self-aggregates
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What makes a good figure? —
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 Which one is a better presentation of

the same data? e
 How would you improve these figures?
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Hadcrut4: monthly global temperature anomaly +12-months moving average in °C

| @ What makes a
good figure?
#p —

Global temperature change (1850-2016)
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2010

Qe &

Global surface temperature anomaly
1850-2016 (HadCRUT4 observation data)
* Which presentation is “better”?

* Answers depend on

Who the readers are

What phenomena/characteristics
to be emphasized

Aesthetic consideration

[ @ed_hawkins HadCRUT4

By Ed Hawkins, U of Reading




GrADS (Grid Analysis and Display System)

FH2E EE(7 © Center for Ocean-Land-Atmosphere Studies (COLA)
» [HYAHE NEkhttp://cola.gmu.edu/grads/downloads.php

0 B AT s EE T IR R v LU
RES G Eh=E A~ E (CFE{EIMatlab )

FEITHAE ¢ HACGETRIE SRRV EIEEE > A
g0 T A4gREEL | ER) (gridded data) o BLHIBEERL (station
data)

= RAVSEEITIEE - FFER ~ iy ERE - HERE - &R
scatter plot

AT DU H RS 20 - Z#EALAE (binary) ~ GRIB ~ NetCDF
* HDF

L1

i



http://cola.gmu.edu/grads/downloads.php
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o 7EWindowsH [ study T H&(f

— MobaXterm 7&#_[study F- 14

1GrADS

HGrADS

(3522 T HEEESSHAYX11 forwarding G ¥] 58 )

— a3 %lE A grads % [Enter]

— ( &4%z9H : Landscape mode? (‘n’ for portrait): ) ¥ Ay

¥#[Enter]

— (P EHHE - e DR ga->) AERCHIIEL

FHGrADS

o fitMac OS#E F study F 12{d5 FHGrADS
— ZZ8EXQuartz » i TXQuartzill fEsshEEARHG I —X35ETH
— ssh =X weitingc@192.168.1.23 » 3 [~ T f4&/%H45 A grads




FfEEX11-forwarding

lerminal Sessions View Xserver Tools Games Settings Macros He

0 ~
® % % = Ak @ B Y
Session Servers  Tools Games Sessions  View Split  MultiExec ~

Quick connect...

F-h .
< | User sessions

~ .
#& PUTTY sessions

A

ession settings

n
5 140.112.50.232 B X = ® @
n . .
:%n 192.168.1.23 (weitingc) SSH Telnet Rsh Xdmep  RDP VNC FTP SFTP  Serial File
219
: i
§ ol Basic SSH settings
! h2o
2 h20-vnc Remote host * [E108 PRy Specify username  Weitingc
% . homepage.ntu.edu.tw (weitingc)
=
v et . :
a ] Advanced SSH settings Terminal settings *: Network settings Bookmark settings
= @ scstimx.as.ntu.edu.tw (database)
&
@ study-1408 . ﬁ
“ Rename session Eﬁﬂi ?T/j ) _
E[:ﬁ ‘,% £ fi_ ﬂ > [ X11-Forwarding [] Compression Remote environment: |Interactive sh
/ EEL;E % o Delete session Ersort g: .
9 Ed it Session Duplicate session xecute command: | " []Do not exit after comma
[ Save session to file SSH-browser type: SFTP protocol “ | [JFollow SSH path (experi
i Create a desktop shortcut
K1 Connect as... [] Use private key [] Adapt locales on remote
s Execute
© Ping host
Execute macro at session start: |[<none> v

©OK € Cancel



E?—l weitingc@studyl:~/grads

e 7X /
[weitingc@studyl grads]{ grads ﬁ?)\#gl\ rads Ei/Kstudyﬁéa
| “3p < 8 Bl Ehgrads
Grid Analysis and Display System (GrADS) Version 2
.0.a8
Copyright (c) 1988-2010 by Brian Doty and the
Institute for Global Environment and Society (IGES
)
GrADS comes with ABSOLUTELY NO WARRANTY

See file COPYRIGHT for more information

Config: v2.0.a8 little-endian readline printim gri
b2 netcdf hdfd-sds hdfb opendap-grids,stn geotiff
shapefile ry

Issue 'g config' command for more ﬂnformation.

Landscape mode? ('n' for portrait): (vy
o) s

GX Rackage Initialization: Size = 11
l9a—>)ll \ e
FTHe ) X windowik & 0
Rdehigp & RT > fxdegradsis » F J) ke
Wl € 37 A




1] ZFEGrADSEE HUE R} 2
T AEE AT WA [EFE 2R
— &hHE (a]DAE —#E(r ~ GRIB, NetCDF... S 4% = » %5
nanot | K E & —F BLi...)

— FACE R ctifE ($25FE (control file) » & — (B4 S F1&
TR AICE RHEI AN B EIRE > 1] DL nano4REE )
< L2 BE Y [HERL]

B B ctli‘”?&ﬁﬂ‘ﬁf’“@ﬂ WERWZH A 5L
s il sEaR  (.ctl FE#EAP] : exl.ctl)

GrADSTHEZE AU VTG 22 it ﬁzﬂ‘* (binary) - f[H
HY SR B B2 IR AR 43 R 4R ~ BFEIEFEHEY

( Z e st B ERHMERY &S » DURCIIR] R
FortranjzE 4= GrADS [ ZEHUAY &R} )




ex1.ctl
E{EcFTE B RHERE & DSET """" "exldat
ERMENANAERE  TITLE 2010 monthly mean at 850hPa
BRMEPARENEREE UNDEF 99999.
ERMEPR&ERE XDEF 144 LINEAR 0 2.5
&[EEE YDEF 73 LINEAR -90 2.5
EEEE ZDEF 1 levels 850
Ff[{j5%%E TDEF 12 LINEAR 01JAN2010 1mo
EhIFTarSKE VARS 5

- Ta 99 air temperature (oC)

%ﬁf{%i@: ﬁﬁfj‘{@%&ﬁ X u 99 u-wind (east-west) (m/s)
i (E:éﬂﬂ%_zﬁ\g[% v 99 v-wind (north-south) (m/s)
AARR99) - BT rh 99 relative humidity (%)

éqv 1 99 specific humidity
B TRER ENDVARS

R R R R



exl.ctl CE—FER..)

33 (E ctl F AR g it &k fE ex1. dat
BRI E20104-850hPa H 21y
BErh357H99999.0 » BLEERUE
KREFE144%% - GiEDFR - 1#Eo°
FRsEE2.5°— k% (EE8EE)
=EIHE—)E - fiLE850hPa L
BFf12%E » 4304:1%2010/01/0154
eI - FENEMEEZ—ER
Bl S{EER

FEBEBIEE Ta
=ELEFIE  BRA

(A SR )
BRIIREGHE

DSET “exl.dat 5
ETITLE 2010 monthly mean at 850hPa§
UNDEF 99999. |
XDEF 144 LINEAR 0 2.5

YDEF 73 LINEAR -90 2.5

ZDEF 1 levels 850

TDEF 12 LINEAR 01JAN2010 1mo

VARS 5

éTa 99 air temperature (oC)

éu 99 u-wind (east-west) (m/s) |
év 99 v-wind (north—south)(m/s)§
érh 99 relative humidity (%) |
éqv 1 99 specific humidity

ENDVARS

S S



GrADS [ BN EE HUME 2&

S Astudytz » FeRENEIE T/ERY H &% > 40
> cd ~/hw6/

HUEREAIFERCHY (ctifEZEF 4 > fyldllex1.dat A ex1.ctl

> cp /home/teachers/weitingc/lecture_ex/grads/ex1* .

EXEGrADS

> grads

GrADS T fiiopendis 2 FR.ctifs » 5t ATEHL dat ek
ga-> open exl.ctl

(ER * A EFFRL dat ErHE © EFFRL -ctiZERHIE! )




ga—> open(exl.ctl

Scanning description file: exl.ctl
sData file exl.dat 1s open as file 1
LON set To 0360

LAT set to -90 90

LEV set to 850 850

Time values set: 2010:1:1:0 2010:1:1:0

FFset to 1 1

ga—> §




GrADSHH &S

* B?IE‘IEQQX]..C’[WEE.‘?fﬁ ’ EH}E‘FEE@EHJ%\ :

¢ e

Data file exl.dat is open as file 1
LON set to 0 360

LAT set to -90 90

LEV set to 850 850

Time wvalues set: 2010:1:1:0 2010:1:1:0

x1.dat B Fsfile 1 ( GrADSE 5 B HIAE 2 (4ot )

-« THENME : KEE R IER NS NI AME (TEEE B+

o

EEEK) o B RCENRINE o R EE S (AR



I CHBEVEZENE

Fi q file 1°] DI B ZHFE ZE R a5 1A dimension BI S B &2 ,
N & F.ctIfE—3%

ga-> q file 1
File 1 : 2010 monthly mean at 850hPa
Descriptor: exl.ctl
Binary: exl.dat
Type = Gridded
Xsize = 144 Ysize = 73 1Zsize
Esize =1
Number of Variables = 5

1 Tsize = 12

Ta 1 99 air temperature (oC)

u 1 99 u-wind (east-west) (m/s)
v 1 99 wv-wind (north-south) (m/s)
rh 1 99 relative humidity

qv 1 99 specific humidity
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GrADSTEEG E—1[f Letter size ( 8.5x11HLIf) I EHE FE

» 2= B Hi] FH set pareasLTHE i HAIEE A/
setpareal 101 7.5

A PUEE oy B R A 2 B R R A 1~ 1055 - 4
FE1~7. 5580 (BN EEA TA)
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AT IEAE R [ 5t U F AN [ R
Letter Size (11 x 8.5) [H&{AA (FaLEEFE) |

{RB41 inch’ZfE (10 x 7.5)
[set parea 1 10 1 7.53% EHEE #i[E)

E




&5 1 [E SR E]

+ JCHTHECEE S —RE ¢ £EK20105E1 5 850hPa V-1 m LY {EER

S0M

G0N 1-
JUOM 4
Ead -4 - et ..'-‘ 5

A5 A

g6U%5

505
0




= AR E

GrADS = [E]/#URHITE </

e d Ta

df{Z=display - SEEAAH VAN CtE AR ESIZRAHE (
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FEREEGrADSTHERHY4E EAAY - i H HEhE isE -
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Nititle, FEAZERHES BA

= A IIEE S draw title xxxxxxx
flhER B S draw xlab 000000
AL S S lv g draw ylab vvvvvvv

{40 © draw title 850 hPa T (2010/10)
850hPo T (2010/01)

120 a0




e i1y S AR

%ﬁﬁclear/g fx window FHYE (“RAGrADSEHUHT EAY[E
B EE )

= O EEETIE

du;v

(UEEERTHEAVER Y 7 & - IEEAPETER - vVEBTERTH
E’]}%ﬂt/\ & IHMERAEEIL) - SRR MIEERE A REE
5

= AR 2 1 R EUE KRS - TREEHEE » #1771
clear
d skip(u,2);skip(v,2)

CRPRETA > SO N (A A R E — (] AT )

7 0] DUFHBA e A CRR B RN
d skip(u,2);skip(v,2);mag(u,v)
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<— clear
d u;v

clear
d skip(u,2);skip(v,2)

603



-

] B == i { i 32

=i EER > HEREFEELR > GrADST H B R iR 0
SR > 0 HRF R R EAH B
clear

d skip(u,2);skip(v,2);mag(u,v)
dTa

90N
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ﬂi‘ i A+ JER DL B (AR
THEGR (HEERER)
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= DR E LR

Jset gxout shaded > FEA] DI B '

BT ELR

(shaded contour > f FH4&R 7 [BE FAEEVEEE )

 THaoE S ElE

41/a] 2 H color bar?

— #ffkE b A — Y% cbar.gs 1] DLEE Hcolor bar
— flcbar.gstE BLE(TEAE TIERYERIFET » fEGrADSH; A cbar

H ]2 3 Hcolor bar

iset gxout contour ° FiHE][E

( Z &2 HAT Fset gxout ..

@Ji FEARE

B E N 4EE

ITHEGIRAR

=]

fH%H )




H=om S IR E AR
0l H color bar

clear

set gxout shaded
d Ta
cbar

el
e B
EAEAT—IRE -

set gxout contour
d Ta



R B Y« & U E

A AR R, YE&EFJUE’]HTFEJMS S setz E 4K 4E
riﬁ MIFFE S

clear
set lon 110 140
set lat 15 45
sett/
d Ta
du;v
41107140
4EE 15~45
7315

i JEE S {E o+ JE AR

e T14E




AR TE %*1[?

H[:%BZ%?TH*
12 H{p7RiE

set lon 0 360
(25 2{[EO A &)

setlat00
sett 12
d Ta

LIV

(2 £0) **)“% (ZEEE0~360) HYIMAE AT °

= AR
E Z“‘ﬁ (BC&ETE ) - HPEqgr By

@m

FEIEEE - dehe 2 EIE @Jﬁﬂ%
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I T EEVFE S X window _F Y EHEET B .pnghE -
printim F&£24.png
fa & pngfE e GIEF]ZELE > B FHUNIXf5 < display:
! dlsplay 7[‘“”% png
(fFgradsiziz » R EBEunixig S EI ] 307 T)
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GrADSHY ' f2 | :

GrADSH] DA Fscript » {125 1[E+5
1T > MIFE4 By .gs
myplot.gsi&—{ElscriptfE#ifl] » FEITiE(E.gsFE
{FGrADS [igi Amyplot » % [N [enter]E[JH]

fEscriptty > BRI R LIES

(Bian dt)

4 H AEscripts

EH

P

IR )

{Escriptd > * 5 2 1% 0] DUHE

=—{TH ‘reinit’ 55 > EBEATAIER
BHaIREE (FTECEBHRIVIEZE ZREET ~ SR8Y
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ESTE
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EHTEEhGrADS
RS TE 22 1] e
* 2R

FAEY ex1.ctl

myplot.gs

MELE - GEEHE
HFRE € A8 B

B E e R EEHLR
= HILESHRE S
0l Hcolor bar

EEEFER
B NEE R

IMERE S F
R EEF B myplot.png

BREATE SR

'reinit

%'set parea 1 10 1 7.5
%* open control file
%'open exl.ctl'

%* set region and time
%'set lon 110 140'
%'set lat 15 45°

%'set t 8'

%* plot filled contours
%'set gxout shaded'

%'d Ta'

%'cbar'

%* plot wind vector
%'set gxout contour'
%'d u;v'

* add title

'draw title 2010/08 T&Wind'
* save figure to myplot.png

%'printim myplot.png’
* close file
'close 1!



2010/08 T&Wind

myplot.gs

M Tmyplot >
sEERAAE
A7 2 A= myplot.png
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NCEP GFS 4Bk 55,245 16K T Hl IR 20l

* 1M GrADS 2l H 4 BUTE 25

sdfopen http://nomads.ncep.noaa.gov:80/dods/gfs_1p00/gfs20201102/gfs_1p00 00z
(4ght ) SR TR - TR 4
IFfE TRV THERSSR » s 7 — 2R RigenyTHER )

ERRRIAEE (REFTERNAE)

http://nomads.ncep.noaa.gov:80/dods/gfs_1p00/gfs20201102/gfs_1p00_00z.info

(ZE[EIEEMT L 1x1ox26levels > BFFa]AEATTEE3 /N )

A E P WIIERFEBAIEHVAR R 16 K A SR (P14 - =t

=R EDRE (BEALKK) -3
settl/

d tmpsfc
printim Ts.png

DIREZEA
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http://nomads.ncep.noaa.gov/dods/gfs_1p00/gfs20201102/gfs_1p00_00z.info

\\‘I_JE —AH\ ?
o A HERNEE(EHE FHFhttp://cola.gmu.edu/grads/gadoc/gadoc.php

Ne— Grid Analysis and Display System - A——
A (GrADS) MASON

UNIVERSITY

COLA Climate Dynamics PhD GrADS Weather Maps

Virginia Weather

Downloads Documentation Users Forum GrADS Data Server (GDS)

GrADS Documentation

The online (html) version of the GrADS documentation has become the standard base documentation for
GrADS. Follow the links below to the Users Guide, an introductory tutorial session, and an alphabetical
subject index. Mote the documentation is covered under the same copyright as the GrADS source code.

The Users Guide

The Users Guide is the fundamental document that provides information about how to use GrADS. The four
main chapters are General Topics, Analysis Topics, Display Topics, and the GrADS Scripting Language.

Tuatorial

The tutorial will give you a feeling for how to use the basic capabilities of GrADS. This sample session takes
about 30 minutes to run through. It is highly recommended for new users. (En Espafiol.)

Index

The Index provides a quick and easy interface for checking the syntax and usage of any GrADS command or
function. Subject headings from the User's Guide are also listed in the Index.

Download HTML Documentation

You can download a compressed tar file containing all the html source code. These can be useful to install
on your local computer if you have a slow internet connection or if you travel often with a laptop.
http:/icola.gmu.edu/grads/gadoc_files tar.gz (last updated 14 December 2015)

Download Hard Copy Documentation

If you simply must have a printable version of the documentation, you will have to settle for a version that is
outdated and no longer supported. The following formats are available:

PDF

Postscript (G-Zipped and Ad4)

ASCI

GrADS Commands Quick Reference Card

Scripting Language Quick Reference Card



http://cola.gmu.edu/grads/gadoc/gadoc.php

o pRE/script T B NaidEut -

— GrADS script library http://cola.gmu.edu/grads/gadoc/library.html

— Bin Guan’s GrADS script library http://bguan.bol.ucla.edu/bGASL.html

GrADS Script Library

Overlays a land or ocean mask that exactly fits the coastal outlines. Requires the following supplemental
data files:
Ipaly_lowres.asc and |poly_mres.asc and |poly_hires.asc

opoly_lowres asc and opoly_mres asc and opoly_hires.asc
See instructions in script header for using lpoly_US.asc to mask out non-US areas.

basemap.gs

box_and_whisker.gs |Demonstrates how to use gxout bar and errbar to draw a box and whisker plot

Scripts to draw a long rectangular color legend next to shaded plots.

char.gs is the original version — just the filled rectangles with labels

cbarn has some added features and arguments — it draws outlines and triangular endpoints
charm will look better if using 30+ colors — labels are drawn at appropriate intervals

cbar.gs and
charn.gs
charm.gs

|cbarc,gs ‘Drawa a small fan-shaped color legend in the corner of shaded plots.

char_l.gs
char_line.gs
cbar_line?.gs

Scripts to draw a legend for line graphs.

|cmag.gs ‘Creates a color table. See additional documentation.

|cunnect the_dots.gs ‘Draws a line connecting user's mouse clicks.

|deﬁne colors.gs ‘Deﬁnes a variety of colors using the sec rgb command.

||:Iefva| demo gs ‘Illustrates the use of g_defwval and set defval commands.

draw_pdsi.gs Demonstrates a way to use the shapefile interface in GrADS by drawing the Palmer Drought Severity Index
(PDSI) values for U.S. climate divisions.

|font.gs ‘Displays all the characters in a font set.
|isen.gs ‘DiSpIays a field interpolated to a specified isentropic level.

Bin Guan's GrADS Script Library Version 2012.04
Copyright (C) 2004-2012 Bin Guan.

| Analysis | Plot ‘ Misc. | Ancillary

astudt.gs |lagreﬂ.25 |rm5.gs |c010rbar.}zs |ﬁ11c0n.25 ‘ K Ile“"ppp.}zs |pa.rse0m.gsf
‘ | | | | taylor.gs """ |

save.gs |parsestr.esf
|

!deseason.gs!ltrend.as !studt.gs !drawbox.as !legend.zs !vector.as

|fcorr.23 |n0rm.gs !tave.es !drawline.es !01012.25 | |gdims.gsf
|hist.gs

|

|
!0ne20ne.gs !tmskt.gs |drawma.rk.gs |shadcon.gs | ‘ |

|

!lagcon'.gs !rmean.gs | !drawstr.gs !subplot.,gs| |

|Script |Usage (Notation: <=: required arguments: [<>]: optional arguments.)
|Download All
astudt.gs Two-tailed Student t-test.

Usage: astudt <dof> <p> [<t>]
<dof>: degree of freedom.
<p=: probability.
<t=: t-statistic. Defaults to astudtout.

Dependencies: studt.gs

See also studt.es



http://cola.gmu.edu/grads/gadoc/library.html
http://bguan.bol.ucla.edu/bGASL.html

Windows 10 Movie Maker ZL/E=2

%& \\\%Ehttps .//www.winxdvd.com/windows-10/movie-maker-download-zh.htm

— Tﬁﬁkﬁ%http://windows.microsoft.com/en-us/windows-live/movie—maker
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