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O queée o Python? \

E umalinguagemde programa@ogratuitae
multi-plataforma.

Est orientadgparaobjectos.Heran@a multipla,
sobretudale operadorespolimorfismo...

E interpretaddtempode execuéot )

E flexivel e de sintavesmuito simples.Osseus
programagscreem-sedepuram-se leem-se
facilmente.O seuciclo dedesenh@ muito rapido
(tempodedesenhq )

E facil deaprenderUm bomcomeo paraensinar
estudantea programar

E extensvel commoduloscompiladosemoutras
linguascomoC, FORTRAN, ... (tempode
execu@o. )

Possuum modulo (NumericalPython)de calculo
matricialcompiladoemC quepermitediversas
preciesnumericasy operadescomoobten@ode
filas, uniaode matrizestrasposjaodeindices,...
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/DescrL(%\ogeralde pycl I mat e\

pycl i mat e e umpacotede Pythonguerealiza
tarebiscomunsnaanalisedavariabilidade
climatica. Até adatainclui:

e FundesdeleituradeficheirosdedadosASCIl como
objectosde NumericalPython.Fundesparaduplicara
estruturade um ficheiroNetCDFE

e Rotinasparatrabalharcomtempossmtermosdedias
Julianoscomumadefinicdo"exacta”demes.Em
particulartemfungdesparagravar o extrair datasdeum
ficheiroNetCDFE

e IntefacePythonparaacedemalalivrariaDCDFLIB.C
e AnalisemedianteEOFse SVD.

e Filtrosdigitais multivariados.Em concretodotipo
Kolmogoro/—Zurbenlk e Lanczos.

e Operadoresliferenciaissmcoordenadassgricasque
permitem por exemplo,o calculodeventosgeostbficos,
vorticidades,..

e Estimg@obasead@mkerne defungbesdedensidadele
probabilidadg KPDF) parasériesunivariadase
multivariadas.

N /
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/ Exemplol

i mport math

from Scientific.lQO Net COF i nport *
from pycli mate. svdeofs inport *
from pyclimte. ncstruct inport *

inc = Net COFFi | e("ncepsl p.djf.nc")

slp I nc.variables["djfslp"]

| ats = mat h. pi/180. *inc.variables["lat"][:]
areafactor = sqgrt(cos(lats))

slpdata = (slp[:,:,:,:] *

ol dshape = sl pdat a. shape
sl pdat a. shape = (ol dshape[ 0],
ol dshape[ 1] *ol dshape[ 2] *ol ds

pcs, |anbdas, eofs = svdeof s(sl pdata)

ds = ("lat", "lon")

onc = nccopystruct("firstECF. nc", inc, ds,

eof 1 = onc.createVari abl e("eof 1", Fl oat 32,

eof 1.l ong_nanme = "First SLP EOF"

eof 1[:,:] = ( reshape(eofs[:,0], ol dshape[2
areafactor[:, NewAxi s] ). astype(

onc. cl ose()

ar eaf act or [ NewAxi s, NewAxi s, :, NewAxi s])

L'
\

hape[ 3])

ds, ds)
ds)

1) [
Fl oat 32)

Input file size: 1 Mb
Alpha Workstation 700MHz 190MbRAM: 0.06sec.
Laptop AMD K6 380MHz 64MbRAM: 0.55sec.

kPentium Il 450MHz 512MbRAM: 0.19sec.

/
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NAO pattern generated by ejemplol.py

80N

75N

70N

65N

60N

55N

SON

45N

40N

35N

60W 55W 50W 45W 40w 35W 30w 25W 20W  15W  10W  SW 0 5E 10E

-0.1 -0.08 -0.06 -0.04 -0.02 O 0.02 0.04 0.06

7 R
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/ Exemplo?2

from pyclimte. diffoperators inport *
fromScientific.l O NetCDF inport *
from pyclimte.ncstruct inport *

i nc = Net CDFFi | e( " NCARr eanal 200. nc")

hgt = inc.variables["hgt"]
lats = inc.variables["lat"]
| ons = inc.variables["]lon"]

hgtdata = hgt[ O, :, :]
grad = HGRADI ENT(lats[:], lons[:])

geosfact = geosfact + equal (geosfact, 0.0)
hg = grad. hgradi ent ( hgt dat a)
wi nd = (-hg[1l]/geosfact, hg[O0]/geosfact)

ds = hgt. di nensi ons

onc = nccopystruct("gw nd200.nc", inc, ds,
onc.title = "Geostrophic w nd"

gw_u = onc.createVariabl e("gw u", Float32,
gw_u.units = "ms"

gw Vv = onc.createVariable("gw v", Float32,
gw_v.units = "ms"

gw u[0,:,:] = wind[0].astype(Fl oat 32)
gw Vv[O,:, ] wi nd[ 1] . ast ype( Fl oat 32)
onc. cl ose()

geosfact = 1.486e-5 * sin(lats[:] * 0.017453)
geosfact = geosfact[:, NewAxi s] *ones( hgt dat a. shape)

L'
\

ds, ds)
ds)

ds)

Input file size: 20Kb
Alpha Workstat. 700MHz 190MbRAM: 0.02sec.
Laptop AMD K6 380MHz 64MbRAM: 0.3sec.

40Mb
2'30”
3'18”

Qentium 1l 450MHz 512MbRAM: 0.25sec.

2?23”4///
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ZOO mb geopotencial height surface and real wmd

80N A nen >
‘¥w~;"<444‘\)7111111ﬂ111 ﬂﬂﬂﬂwﬂnwxwawaa»as
S e S T R R R R AR R R
- zzzzzzaaaaa—).a_)_)-»—)azzﬂ
= Ps
N ///7” p—— )

asafvh
gaﬂﬂzaaazﬂ/

50N 4\°

ﬂ*&,l,,z¢¢¢¢&~ B
ff;ﬁi\kttausAN*‘)uu)/’ﬂj/‘/
40N /' /'//*\x“w_“>*;;i/’;’/‘*
AN NS sy
M//’//z&\‘ N i”71//’/’/;/Ja—k
el
30N+ SN A) N

> , qnzaah‘\\\\ G =SSN
\\N\\\)\)\ N \‘\ Y

/ s N RS T s N B s ssanne

e S SN NN~ ”*‘\\.\\\‘ S

/Y/'//y/)_hy‘i O R L e S\ NIV A
ZON-/]z”‘)*““j”’“*‘\‘\“\)WH')‘)‘)\\\\\‘ R s e
V753 rA " 6" Y s s = SN T 2 2 s > s ]

N N _,\)\\\\\)/)/V////’//v/v/v/r/)/),

\
s 5 o
N >% 777> \NW/V’/D’

R RS N R e c e
7 > 5> m s s 35 Ja)ﬂﬂzz,a/v/va_aeea_)

71;;4

2»)9%»»»-—)\—)27/?’?’/"”716—)a-)aaa/)__)‘

e menanas P F A I I N e

22 _ AN KON 4

Ef ¥ T T y 4 T T T T ~
?OOW 90w 80w 70W 60W 50W 40W 30W 20W 10W 0 10E 20E

— j .
= "uuuw«4<A444A>>7141111¢1¢ﬂ ﬂﬂﬂﬂﬂiﬂﬂwﬂW?’r—);«),
NN NisdsassarrraraAAA zzzz}qayvzzwﬂzzzaaaa
\\Nﬁﬁ\i\i"ﬁ'&x > Mg0d-2 FAAAAA S 2 >y T

TONS : :
. ’&‘,a»—)aazﬂﬂ/v/v/v R i

\\\\4\ \A\N\: W/Bﬁﬁi{g&”

P Sty A ///v/r,—r/vM =
QT T TN //’/’/}/}"/7/’/’ /)J_L,\)\\
mgAAAA AR g Z R MN&\\&\&

60N- a»»
N \&:339,92;%; SV A /Dvwﬂzagiuy¢w¢¢1 A\
N 439»1 4/217}'/' // wﬁ@&
WA EYRS i Frt

//;j”’”’"v%zgzzzw =
7)\'»¢¢‘/‘/ /!g)kkr
SONT \\\\\\\ﬂﬂeawz/zﬁi ff ¥
N -

VAE BN < v
Yeviygy IO
;fﬂ)4¢¢¢l/z¢fwvrA1

>
ff;v Ml"t‘tt‘ﬁ”iii\ij /,/7/'/’/7

¥ow s \)—VMVV/M
s > - _,.)2/7/’/3/}/7,,
N ->/~'/7/"/7/Z/'/7/>‘)

40N {
\
i“ Ng .9 ﬁaﬁ/////d/yaﬂ
\

30N~

20N}

Z 2227277 5 5 5 |
s> Sm e A O VR — W/’zf—a-—»-,.‘

722>

10N/ 7 7 > > > s ?Z”*’—)—)&-&as—) \\\\\TW;T/L’—»"
14555 >33 /ﬂaaae%\)aaaee—)a\)\)\\\ \.\\AW

AN 7 /’//zaaa‘)‘\,‘>7aa,>‘) \)
'\RV f//TkNTF P NNNANYN
i A MENEAN

i00W 90W 80W  70W  60W  50W  40W  30W  20W  10W 0 10E  20E

APMG 2001



e HILLMTVVVVVY D y UHTTTTALL . UT Y

L'
/ Exemplo3 \

i mport math
from pyclimate. LanczosFilter inport *
twopi = 2. * math. pi
def f(x):

return ( sin(twopi * 0.01 * x) +

0.75 * sin(twopi * 0.05 * x) +
0.50 * sin(twopi * 0.20 * x) )

a = f(arrayrange(1000)) # [f(0) f(1) ... f(999)]
a. shape = (1000, 1)
npoi nts = 50
| p = LanczosFilter(’Ip , 0.025, 0.025, npoints)
bp = LanczosFilter(’ bp’, 0.025, 0.08, npoints)
hp = LanczosFilter(’  hp’, 0.18, 0.18, npoints)
for i in range(len(a)):

|fa = I p.getfiltered(ali])

bfa = bp.getfiltered(ali])

hfa = hp.getfiltered(af[i])

if |Ifa:

print "% % % 9% "%
| -npoints, |Ifa[0], bfa[0], hfa[0])

Filtering of 1000points:
Alpha Workstation 700MHz 190MbRAM: 0.5sec.
Laptop AMD K6 380MHz 64MbRAM: 2.8sec.

kPentium Il 450MHz 512MbRAM: 0.72sec. /
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2.5 T T T . R T
"ejemplo3.in.xy"
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2 L bp 0.025-0.08 e
p 0.18 -+
15 -
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Spectraddensityassociatedo the geopotenciaheightat pointin the Atlantic storm—trackbeforeand
afterbeingdfilteredin the bandfrom 2.5to 6 days
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L'l
Conclu®es \

Em muitasocasi@ssefazemprogramasie uso
muito espedico quesevaoexecutarpoucas
vezes Paraestagarefise convenienteuma
linguagemde de programaao simplesque
simplifiqueatarefadedesenhalo programa.

Pythoné umaboaeleic@osesedeseja
programaideformasimplese assuas
exten®esnumericaspermitemum uso
cientfico competitvo.

Apresentaram-semaserie derotinasque
Implementantertasfungdesde usocomumna
aralisedavariabilidadeclimaticaa quesepode
acedeia partirdo Python: pycl i mat e

pycl i mat e temlicenca GPL (i.e: é gratuito)
e e extensvel.

/
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L'
/ Links \

e hittp://www .python.org
TudosobrePython.

e http://numpy.sourceforge.omy
Daquisepodeobtera extens&ao Numerical
Python.

e hittp://www .pyclimate.org
Tudosobrepyclimate,incluindoosexemplos
vistosduranteestaexposi@o.

\_ /
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