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O queéo Python?
� É umalinguagemdeprogramac¸ãogratuitae

multi-plataforma.

� Est́a orientadaparaobjectos.Herança múltipla,

sobretudodeoperadores,polimorfismo...

� É interpretado(tempodeexecuç̃ao
�

)

� É flexı́vel e desintaxesmuitosimples.Osseus

programasescrevem-se,depuram-see lêem-se

facilmente.O seuciclo dedesenhóemuito rápido

(tempodedesenho� )

� É fácil deaprender. Um bomcomeço paraensinar

estudantesa programar.

� É extenśıvel commóduloscompiladosemoutras

lı́nguascomoC, FORTRAN, ... (tempode

execuç̃ao � )

� Possuium módulo(NumericalPython)decálculo

matricialcompiladoemC quepermitediversas

precis̃oesnuméricasy operac¸õescomoobtenç̃aode

filas,uniãodematrizes,trasposic¸ãodeı́ndices,...
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Descriç̃aogeralde pyclimate
pyclimate é umpacotedePythonquerealiza
tarefascomunsnaańalisedavariabilidade
climática.Até a datainclui:

� Funç̃oesdeleituradeficheirosdedadosASCII como

objectosdeNumericalPython.Funç̃oesparaduplicara

estruturadeumficheiroNetCDF.

� Rotinasparatrabalharcomtemposemtermosdedias

Julianoscomumadefiniç̃ao”exacta”demês.Em

particulartemfunçõesparagravaro extrair datasdeum

ficheiroNetCDF.

� IntefacePythonparaaceder̀a la livrariaDCDFLIB.C

� AnálisemedianteEOFseSVD.

� Filtrosdigitaismultivariados.Em concretodo tipo

Kolmogorov–Zurbenko eLanczos.

� Operadoresdiferenciaisemcoordenadasesf́ericasque

permitem,porexemplo,o cálculodeventosgeostŕoficos,

vorticidades,...

� Estimaç̃aobaseadaemkernel defunçõesdedensidadede

probabilidade(KPDF)parasériesunivariadase

multivariadas.
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Exemplo1
import math

from Scientific.IO.NetCDF import *

from pyclimate.svdeofs import *

from pyclimate.ncstruct import *

inc = NetCDFFile("ncepslp.djf.nc")

slp = inc.variables["djfslp"]

lats = math.pi/180.*inc.variables["lat"][:]

areafactor = sqrt(cos(lats))

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

areafactor[NewAxis,NewAxis,:,NewAxis])

oldshape = slpdata.shape

slpdata.shape = (oldshape[0],

oldshape[1]*oldshape[2]*oldshape[3])

pcs, lambdas, eofs = svdeofs(slpdata)

ds = ("lat", "lon")

onc = nccopystruct("firstEOF.nc", inc, ds, ds, ds)

eof1 = onc.createVariable("eof1", Float32, ds)

eof1.long_name = "First SLP EOF"

eof1[:,:] = ( reshape(eofs[:,0], oldshape[2:]) /

areafactor[:,NewAxis] ).astype(Float32)

onc.close()

Input file size:1 Mb
Alpha Workstation 700MHz 190MbRAM: 0.06sec.
Laptop AMD K6 380MHz 64MbRAM: 0.55sec.
Pentium III 450MHz 512MbRAM: 0.19sec.
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Exemplo2
from pyclimate.diffoperators import *
from Scientific.IO.NetCDF import *
from pyclimate.ncstruct import *

inc = NetCDFFile("NCARreanal200.nc")
hgt = inc.variables["hgt"]
lats = inc.variables["lat"]
lons = inc.variables["lon"]
hgtdata = hgt[0,:,:]
grad = HGRADIENT(lats[:], lons[:])
geosfact = 1.486e-5 * sin(lats[:] * 0.017453)
geosfact = geosfact[:,NewAxis]*ones(hgtdata.shape)
geosfact = geosfact + equal(geosfact, 0.0)
hg = grad.hgradient(hgtdata)
wind = (-hg[1]/geosfact, hg[0]/geosfact)

ds = hgt.dimensions
onc = nccopystruct("gwind200.nc", inc, ds, ds, ds)
onc.title = "Geostrophic wind"
gw_u = onc.createVariable("gw_u", Float32, ds)
gw_u.units = "m/s"
gw_v = onc.createVariable("gw_v", Float32, ds)
gw_v.units = "m/s"
gw_u[0,:,:] = wind[0].astype(Float32)
gw_v[0,:,:] = wind[1].astype(Float32)
onc.close()

Input file size:20Kb 40Mb
Alpha Workstat. 700MHz 190MbRAM: 0.02sec. 2’30”
Laptop AMD K6 380MHz 64MbRAM: 0.3sec. 3’18”
Pentium III 450MHz 512MbRAM: 0.25sec. 2’23”
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Exemplo3
import math

from pyclimate.LanczosFilter import *

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)

npoints = 50

lp = LanczosFilter(’lp’, 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)):

lfa = lp.getfiltered(a[i])

bfa = bp.getfiltered(a[i])

hfa = hp.getfiltered(a[i])

if lfa:

print "%d %f %f %f"%(

i-npoints, lfa[0], bfa[0], hfa[0])

Filtering of 1000points:
Alpha Workstation 700MHz 190MbRAM: 0.5sec.
Laptop AMD K6 380MHz 64MbRAM: 2.8sec.
Pentium III 450MHz 512MbRAM: 0.72sec.
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Conclus̃oes
� Emmuitasocasiõessefazemprogramasdeuso

muito espećıfico quesevãoexecutarpoucas

vezes.Paraestastarefasé convenienteuma

linguagemdedeprogramac¸ãosimplesque

simplifiquea tarefa dedesenhodoprograma.

� Pythonéumaboaeleiç̃aosesedeseja

programardeformasimplese assuas

extens̃oesnuméricaspermitemumuso

cient́ıfico competitivo.

� Apresentaram-seumasériederotinasque

implementamcertasfunçõesdeusocomumna

ańalisedavariabilidadeclimáticaaquesepode

acedera partir doPython: pyclimate

� pyclimate temlicença GPL(i.e: é gratuito)

e é extenśıvel.
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Links
� http://www.python.org

TudosobrePython.

� http://numpy.sourceforge.org
Daquisepodeobteraextens̃aoNumerical

Python.

� http://www.pyclimate.org
Tudosobrepyclimate,incluindoosexemplos

vistosduranteestaexposiç̃ao.
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