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l. INTRODUCCION A LA ESTADISTICA Y
METEOROLOGIA/CLIMA



QUE ES ESTADISTICA?

La estadistica es la disciplina que se ocupa del estudio de la variabilidad,
del estudio de la incertidumbre y del estudio de la toma de decisiones

frente a la incertidumbre.

Fundamentalmente, la estadistica se ocupa de la incertidumbre. Evaluar y
cuantificar la incertidumbre, asi como hacer inferencias y prondsticos frente
a la incertidumbre, es parte de la estadistica.

Wilks, 2019



. e Moda, mediana, percentiles,
Descriptiva T
Desviaciéon estandar, etc...

Estadistica

“De la muestra a la poblacion’
Pruebas de hipotesis

T-Tests

Correlaciones

Andlisis de regresion

Inferencial



Estadistica

Descriptiva

NCEP 500 hPa height ensemble spread (shaded, meters)
GFS 500 hPa height forecast (contours, meters)

it: 2018031500  vt: 2018031900 (96 h)

Bodendruck (NN) GFS ENS (hPa) VT: Fr 04.03.05 00 GMT (Mo 00 + 96) "
Isobaren: 985 1000 1015 1030 1045 hPa  WetterOnline

Lange & Focken, 2005

Tabla 3: Umbrales de precipitacion para la Estacion Yurimaguas - CORPAC

Caracterizacion de lluvias
extremas

Umbrales de Umbrales calculados para la

estacion Yurimaguas

precipitacion

RR/dia > 99p Extremadamente lluvioso RR> B0 mm

95p <RR/dia =99p Muy lluvioso 51 mm < RR = BO
90p <RR/dia £95p Lluvioso 3 Bmm<RR=51
75p <RR/dia =90p Moderadamente lluvioso 21mm<RR= 38

SENAMHI, 2014

Precipitation(mm)

FIGURE 8.24 Ensemble mean (solid) and ensemble standard deviation (shading) for a 96-h forecast of hemispheric 500mb
heights, valid 0000 UTC, 19 March 2018, corresponding approximately to Figure 8.23b. From hitp.//www.eme.ncep noaa.goy

Wilks, 2019
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Boxplot of Pcp for different months
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Boxplot of Temp for different months
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Figure 11) Boxplot of Pcp and Temp for different months

Jalili, 2018



r [ ]
SE Corn Yield Differences, GCM540—RCM540
Grid CC
Difference in Yield (kg/ha}

2000

Inferencial - E

Relationship between Nino3.4 55T and temperature for summer 2015

—1000 L
-3 -2 -1 o 1

Difference in May Precipitation (mm/day)

Figure 9. Scatter plot with linear regression line of difference in climate changed yields (GCM-RCM)
versus the difference in the climate changed climate variable (GCM-RCM) for May precipitation
(mm/day) for the CC grid. Difference in yield of dryland corn is in kg/ha.

Tsvetsinskaya et al., 2003

PROBABILIDAD DE OCURRENCIA DE LLUVIAS (%)
PARA EL TRIMESTRE ABRIL - JUNIO 2021
™ 22 raic

Estaciones

" weromn L

-03 -02 02 03 04 05 06 H
R T —

Figure 2. Cross-correlation map of the geostrophic surface current magnitude (v/uZ + 2) and sea surface temperature Chne saco

anomaly (SSTA) at the Nifio 3.4 region with no temporal lag. Shaded white tiles denote statistical significance above the 95%
confidence level. The red line indicates the meridional line at 137.125° E.

f SUBOMECCION OF #REDICCION CLIMA TiCA

Jati & Hisaki, 2021

PRORARILIDN D OF OCURRENCH §
Ce (Luvias
s —

SENAMHI, 2021



INCERTIDUMBRE SOBRE LA ATMOSFERA

Ya sea en estadistica descriptiva o inferencial, en ambos existe el termino
incertidumbre.

La atmosfera exhibe variaciones y fluctuaciones que son irregulares.

De hecho, la incertidumbre es la razén por la cual se realiza la coleccién y andlisis de
una larga cantidad de datos.

Incertidumbre es una caracteristica del pronostico del tiempo, estacional, etc.

Una forma cuantitativa de tratar con la incertidumbre es empleando las herramientas
de probabilidad.



Porque existe incertidumbre en
la atmosfera?



FORECAST SKILL

TIPOS DE PRONOSTICO

Weather forecasts

FORECAST LEAD TIME (days)

NOAA*

*https:/ /wpo.noaa.gov/Programs/S2S



Potential ications of l-to-seasonal (S2S) predicti 319

(a) WEATHER FORECASTS
predtc!abwh.ty comes from initial 16 February 2015 (lead time 22-28 days) 23 February 2015 (lead time 15-21 days)
atmospheric conditions MUE ISYE e (WE 180E_ W teE 150w D) i i dere sw bee R, (oA e i
/ $2S PREDICTIONS -
/ predictability comes from initial
= atmospheric conditions, monitoring the s
land/sealice conditions, the stratosphere \
excellent and other sources / e
SEASONAL OUTLOOKS 7 o
w
d predictability comes primarily from &
7 good sea-surface temperature conditicos; WO 1% W0E WE 10E row 1€ 10w TWE WoE 10 T OE T oW I0E 1w
5] accuracy is dependent on ENSO state
2 March 2015 (lead time 8-14 days) 9 March 2015 (lead time 1-7 days)
= woe iwe e iwE iae tw e isow WO S0 o TwE ie0E vow 1evE ssrw
@ fai >
ir >
3 ®
lél ﬂ 3 -
G poor :\ .
S ws
Zero S =
TOE W0E 1mE W0E TOE 10E row 1eE 10w TWE W0E 0 1w 70E w0 vow i0E 1w
B @ @=xxe @os @es @ @ @~ @~
1-10 days
10-30 days Monthly o Figure 2. Ensemble prediction of Tropical Cyclone Pam which made landfall in Vanuatu on 13 March 2015. (a)—(d) Weekly averaged probability
- e of a tropical cyclone strike within 300 km for (a) 22-28 days. (b) 15-21 days. (c) 814 days and (d) 1-7 days forecast lead time. Predictions made
- ’ using the European Centre for Medi ge Weather F i Prediction System.
FORECAST RANGE
o
White, et al (2017)
(b) USER NEEDS

Reliable and actionable information for decision-making

MEDIUM EXTENDED
RANGE RANGE (S25)
3-10 DAYS 10-30 DAYS

v

SHORT- TO MEDIUM-RANGE
WEATHER-INFLUENCED ACTIONS

* |ssue warnings

= distribute humanitarian aid

LON G-RANGE
WEATHER-INFLUENCED ACTIONS
« start monitoring forecasts
* updats contingency plans

* evacuation = inform stralegic planning decisions
S$2S WEATHER-INFLUENCED ACTIONS

* continue monitoring forecasts « supplement financial risk strategies

* update community warmings = inform loss scenarios

« initiate preparedness aclivities * update peak energy demand scenarios

* revise water allocations * pre-positioning of disaster response materials

» activate water conservation practices * implement irrigation, pesticide or fertilizer

schedules

*https:/ /rmets.onlinelibrary.wiley.com /doi/epdf/10.1002/met.1654



CAMBIO CLIMATICO

>VIDEO<

Extreme weather is increasing in frequency and intensity as a
result of climate change. The human and economic toll was
highlighted with tragic effect by the torrential rainfall and
devastating flooding and loss of life in #Europe and #China in
the past week.

Recent record-breaking #heatwaves in North America are
clearly linked to global warming. But, increasingly, heavy rainfall
episodes also bear the footprint of climate change. As the
atmosphere gets warmer it holds more moisture which means
it will rain more during storms, increasing the risk of floods.

OMM, 2021*

*https://public.wmo.int/en/media/press-release /water-related-hazards-dominate-disasters-past-50-years


https://www.linkedin.com/feed/hashtag/?keywords=europe&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6824322227626905600
https://www.linkedin.com/feed/hashtag/?keywords=china&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6824322227626905600
https://www.linkedin.com/feed/hashtag/?keywords=heatwaves&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6824322227626905600

Il. REVISION DE PROBABILIDAD



BACKGROUND

Definicion de Probabilidad (AMS): Es la posibilidad de que un

evenfo ocurra, se representa como numero puro p en el rango
O<p= 1.

Almost certain ! |

Probable ! L

Likely !

Good chance I |

Possible I

Tossup 1
Unlikely —

Improbable 1

Doubtful 1

Almost impossible |

00 01 02 03 04 05 06 07 08 09 1.0
Wilks, 2019

Rangos de probabilidad median correspondiente a 10 descriptores
cualitativos de incertidumbre. Basado en 20 estudiantes de posgrado de
ciencias sociales



ELEMENTOS DE PROBABILIDAD

Evento (E) Espacio muestral (S)

Es el conjunto de todo los posibles eventos
elementales. Representa el universo de todo los
posibles resultados/eventos.

Posible resultado(s) incierto(s)

Un evento puede ser compuesto

o elemental.

Liquid precipitation only

NO

precipitation TN NIN W
Liquid & frozen

precipitation
IN Y INY

Frozen precipitation only

Wilks, 2019



ELEMENTOS DE PROBABILIDAD

Axiomas de probabilidad

Axiomal: O<Pr{E}=<1

Axioma 2: Pr{S} =1

Axioma 3: Si A y B son eventos mutuamente excluyentes, entonces
P(A U B) = P(A) + P(B)

La probabilidad de que ocurra uno u otro de dos eventos mutuamente
excluyentes es la suma de sus dos probabilidades individuales.



SIGNIFICADO DE PROBABILIDAD

Interpretacion frecuencial
Es la aplicacion mas popular de probabilidades.

La probabilidad de un evento es su frecuencia relativa .

Pr{E} = # de veces de ocurrencia de {E}/Total de oportunidades

Interpretacion (subjetiva) Bayesiana

La interpretacion subjetiva es que la probabilidad representa el grado de
creencia, o juicio cuantificado, de un individuo en particular sobre la
ocurrencia de un evento incierto.



SIGNIFICADO DE PROBABILIDAD

Interpretacion frecuencial

Eiemplo: Estimacidon de probabilidad climatoldgica

Los Ultimos 30 afios durante el mes de agosto, tenemos 30*31 = 930 dias.
Sobre cierta ubicaciéon ha llovido 420 veces del total de esos dias.

Entonces, la probabilidad climatolégica de precipitacién en ese lugar para el mes de
agosto seria 420/930=0.451=45.1%.



ALGUNAS PROPIEDADES DE PROBABILIDAD

0<Pr{E} =1

Cuando E, ocurre necesariamente cuando E, ocurre: Pr{E;} < Pr{E.}

El complemento de un evento {E} es el evento (generalmente compuesto)

donde {E} no ocurre: Pr{E°} = 1 — Pr{E}

Unidn de eventos: Pr{E, U E,} = Pr{E;} + Pr{E,} — Pr{E; N E,}

MNOo
precipitation

Liquid precipitation only

TN NIN Y
Liquid & frozen
precipitation
IN R ININ

Frozen precipitation only

Wilks, 2019

Tabla 1. Probabilidades estimadas de las magnitudes de El Nifio — La Nifa en el Pacifico oriental en el verano
diciembre 2018 — marzo 2019.

Magnituddelevento

Probabilidad de
diciembre 2018- marzo 2019 QeuFencR
El Nino fuerte - extraordinario 0%
El Nino moderado 8%
El Nifo débil 40%
Neutro 50%
La Nina débil 2%
La Nina moderada - fuerte 0%
ENFEN, 2018



ALGUNAS PROPIEDADES DE PROBABILIDAD

Probabilidad Condicional

Cuando estamos interesados en la probabilidad de un evento, dado que algun otro evento ha ocurrido
0 ocurrira.

Ejm: Prob. de granizo, dado que ocurra precipitacion.

Prob. de vientos fuertes (por encima de umbral), dado que un huracéan se
aproxime a la costa.

Existe un evento condicionante.
Pr{E, | E,} = Pr{E, dado que E, ha ocurrido o ocurrira}

Pr{E, | E,} = Pr{E; NE,}/Pr{E,}

Independencia

Dos eventos son independientes si la ocurrencia o0 no ocurrencia de uno, no afecta la probabilidad del
otro.

Pr{E, | E;} = Pr{E,} & P{E, | E;} = P{E,}
Pr{E, N E,} = Pr{E } Pr{E,}



Ejemplos

Ithaca
Frecuencia relaiiva condicionql Date Frccipi!a!im: Mﬂ."iTll‘rl'lp. Min Tll‘rl'lp.
1 0.00 i3 14
2 007 32 25
Tenemos interés de estimar la probabilidad de al menos 0.01 p o i -
pulgadas de precipitacion liquida en Ithaca en Enero, dado que la 5 0.00 25 3
temperatura minima es al menos 0°F (Tmin>=0). b o ;;f ,‘1?
0 B .04 a7 22
Pr{pp>=1 | Tmin>=0} = 4 0.02 29 23
([1] .05 30 27
. 11 .34 s 29
Pr{pp>=1 | Tmin < 0} = 12 0.06 32 25
13 {.18 33 29
— — 14 .02 34 15
Pripp>=1}= 15 0.02 53 29
16 0.0 45 24
17 000 25 0
18 IRLH 28 2
14 (). (b 32 26
20 .45 27 17
21 0,00 26 19
22 0,00 20 G
23 .70 24 20
24 0,00 26 3
25 (). (b 9 —13
26 ). (hd 22 —13
27 .00 17 —~11
28 . 00 2 4
4 0.01 37 4
30 (.03 30 11
31 0.05 34 23
Sumyave. 315 2B 135.000
Std. dev. 243 | 13.62

Wilks, 2019



Ejemplos

Persistencia como probabilidad condicional

Persistencia puede ser definido como la existencia de
dependencia estadistica entre valores sucesivos de la
misma variable, o0 entre ocurrencias sucesivas de un
evento.

Normalmente, la fuente de persistencia es que el intervalo
de medida es menor que la escala de tiempo del proceso
fisico en proceso.

En Ithaca,

Pr{pp hoy | pp ayer} = ?
Pr{pp hoy | no pp ayer} ="?

Estas dos probabilidades condicionales, también
Constituyen una ““condicional climatolégica’

Ithaca
Drate Predpitation Max Temp. Min Temp.
1 XL 33 14
2 0.07 32 25
3 1.11 30 22
4 0.00 29 -1
5 0.00 25 4
I 0.00 30 14
7 (0.D 37 21
i (.04 iz 22
4 0.02 29 23
10 0,05 30 27
11 .34 £l 29
12 (). 32 25
13 (.18 33 29
14 0.02 34 15
15 0.02 53 29
16 0.00 45 24
17 (0.D 25 I
18 XL 28 2
149 0.00 32 26
20 .45 27 17
21 0.00 26 14
22 0.00 28 e
23 0.70 24 20
24 0.00 26 —b
5 0,00 4 —13
26 0.0 22 —13
27 0.0 17 —11
2H 0.0 26 —4
29 0.01 7 —
30 0.03 30 11
31 0.05 34 23
Sumy/ave. 3.15 29.87 13.00
Std. dev. [.243 7.7 13.62

Wilks, 2019
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lll. BREVE INTRODUCCION A PYTHON

INSTALACION ANACONDA

JUPYTER & SPYDER

LIBRERIAS

LECTURA DE DATOS

VISUALIZACION



INSTALACION



PYTHON

Python es un lenguaje de programacién multiplataforma potente y fdcil de aprender.
Tiene estructuras de datos de alto nivel eficientes y un simple pero efectivo sistema de
programacion orientado a objetos. La elegante sintaxis de Python y su tipado dindamico,
junto a su naturaleza interpretada lo convierten en un lenguaje ideal para scripting y
desarrollo rdpido de aplicaciones en muchas dreas, para la mayoria de plataformas.

ANACONDA

Anaconda es una plataforma de ciencia de datos de cédigo abierto que relne las
mejores herramientas para la ciencia de datos. Incluye mds de 100 paquetes populares
basados en Python, Scala y R. Con la ayuda de su administrador de paquetes, conda, los
usuarios pueden trabajar con cientos de paquetes en diferentes lenguajes y realizar

preprocesamiento, modelado y agrupamiento de datos. , clasificacién y validaciéon con
facilidad.

Yan & Yan, 2018



INSTALACION

VAMOS A : https:/ /www.anaconda.com /products/individual

Google

{=
Jo)

python anaconda X

Q, All E] Images [»] Videos [] Books ) News : More Tools

About 44,800,000 results (0.51 seconds)

https://www.anaconda.com » products » individual ~

Individual Edition - Anaconda

Anaconda Individual Edition is the world's most popular Python distribution platform with over
25 million users worldwide. You can ftrust in our long-term ...

Open Source - Anaconda Fan Testimonials - Help & Training



J ANACONDA. Products Pricing Solutions Resources Blog Company

Q

Individual Edition

YO u r d a ta SC I e n Ce Anaconda Individual Edition
toolkit

With over 25 million users worldwide, the open-source Individual For Windows
Python 3.8 « 64-Bit Graphical Installer « 477 MB

Edition (Distribution) is the easiest way to perform Python/R data
science and machine learning on a single machine. Developed for
solo practitioners, it is the toolkit that equips you to work with Get Additional Installers

thousands of open-source packages and libraries. == | ‘ | &

Anaconda |nstallers

Windows & MacOS & Linux &

64-Bit Graphical Installer (477 MB) 64-Bit Graphical Installer (440 MB) 64-Bit (x86) Installer (544 MB)

32-Bit Graphical Installer (409 MB) 64-Bit Command Line Installer (433 MB) 64-Bit (Power8 and Power9) Installer (285
MB)

64-Bit (AWS Graviton2 / ARM64) Installer
(413 M)

64-bit (Linux on IBM Z & LinuxONE) Installer
(292 M)



v [ This PC

Collapse

Manage

Pin to Start

Map network drive...
Open in new window

Pin to Quick access

Disconnect network drive...

Add a network location

Delete

Rename

Properties

I:? Metwaork

View basic information about your computer

Windows edition

Windows 10 Home

2 Microsoft Corporation. All rights reserved.

System

Processorn

Installed mermory (RAM):

Systern type:

Pen and Touch:

Intel(R} Core(TM) i7-7700HC CPU @ 2.80GHz  2.81 GHz
16,0 GB (15,9 GB usable)

B4-bit Operating Systemn, x64-based processor

Touch Support with 10 Touch Points



= =R Anaconda3-2021.05-Windows-x86_64

Save as type: Application

ﬁ:‘ Anaconda3-2021.05-Windows-x86_64.exe

https://repo.anaconda.com/archive/Anaconda3-2021.05-Windows-...

3.4 MB/s -382 MB of 477 MB, 27 secs left

Pause Cancel

2 Anaconda3 2021.05 (64-bit) Setup —

Welcome to Anaconda3 2021.05
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2021.05 (54-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

{") ANACONDA.

»
3
s




O Anaconda3 2020.07 (64-bit) Setup - X 3 Anaconda3 2020.07 (64-bit) Setup _ X b O Anaconda3 2020.07 (64-bit) Setup - X

Select Installation Type Choose Install Location Advanced Installation Options

._) ANACONDA. :Iﬁase sdEIg':;o H;; tgﬁs:fg:)h“aﬁm you would like to perform for ".) ANACONDA.  hoose the folder in which to install Anaconda3 2020.07 (64-bit). l.) ANACONDA.  (ustomize how Anaconda integrates with Windows
aconda B .

i i Setup will install Anaconda3 2020.07 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue. A add da3 to my PATH envir e
Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This “add to PATH" option makes
Anaconda get found before previously installed soh\we, but may

tal

(®) Just Me (recommended)
cause problems requiring you to uninstall and reins' naconda.

O all Users (requires admin privileges)

[MRegister Anaconda3 as my default Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.8 on the system.

I C:\Users\MANISH\anaconda3 iT:

Space required: 2.7GB
Space available: 107.6GB

Anaconda, Inc, Anaconda, Inc, Anaconda, Inc
<Back |[ Mext> | | cancel | <Back |[ Next> | | cancel | <Bak [ mstal | | cancel
2 Anaconda3 2020.07 (64-bit) Setup - m} 2 Anaconda3 2020.07 (64-bit) Setup —
- Installation Complete s
J ANACONDA.  setup was completed successfully. Completlng Anaconda3 2020.07
<~ (64-bit) Setup
Completed () Thank you for instaling Anaconda Individual Edition.
| R - S LS S
We recommend you bookmark these links so you can refer
S e back to them later.

[[] Anaconda Individual Edition Tutorial

[[JLearn More About Anaconda

=
S
<
Z
<

| N

#naconda, Inc,

_ <Back [ Next> | [ Gandl | <Back |[_Fmsh | | Coneal




JUPYTER NOTEBOOK

&

SPYDER



JUPYTER NOTEBOOK

Al Apps Documents Web More ¥ a7

Best match

Jupyter Notebook (anaconda3)
App

Search work and web

Jupyter Notebook (anaconda3)
L JU - see work and web results > App

Folders (3+)

Documents - This PC (4+) = Open

Settings (1) CG  Run as administrator
i} Open file location
58 Unpin from Start

b8

Unpin from taskbar

5]

Uninstall

~Jupyter

Files Running Clusters
Select items to perform actions on them.

00 | -~

¥

e

61 iter

Best match

i Anaconda Prompt (anaconda3)
App

Apps

2) Anaconda Navigator (anaconda3)
Avast Free Antivirus

s# Windows Fax and Scan

@ Defragment and Optimize Drives

Search work and web

P an - see work and web results

Documents - This PC (7+)

Settings (3+)

People (3+)

vV v v

Name

jupyter notebook --notebook-dir=D:/

Quit Logout

—

Upload | Neww &

Last Modified File size



® Spyder (Python 3.7)
File Edit Search Source Run Debug Consoles

DsBREeE » B

Projects  Tools

Gl ©

SPYDER

View Help

=» A B P & 9 [Clusers\Chrstian

EemeEr C:\Users\Christian\untitled1.py
. Sowderanaconc Y e
App ; i Created on Fri Jul 23 11:08:05 2021
Apps E thor: Christian
Reset Spyder Settings (anaconda3) > g

Search work and web
P spyder - See work and web results >
Folders (10+)

Documents - This PC (3+)

Source|Console | Object

Here you can get help of any object by pressing Ctri+1in front of it either on the Editor or the
Console.

Help can also be shown automatically afler writing a left parenthesis nextto an object. You can
activate this behavior in Freferences > Help.

New to Spyder? Read our futorial

Help  Variable explorer  Plots  Files

O Console 1/A 0

Python 3.7.6 (default, Jan 8 2628, 20:23:39) [MSC v.1916 64 bit (AMDSZ)]
Type "copyright”, "credits” or "license” for more information.

IPython 7.12.6 -- An enhanced Interactive Python.

In [1]:

world
new

In [2]:

new

m [3]
world

In [4]

runcell(e, 'C:/Users/Christian/untitled.py’)

runcell(2, 'C:/Users/Christian/untitlede.py’)

runcell(1, 'C:/Users/christian/untitlede.py')




PAQUETES DE PYTHON PARA
ESTADISTICA

statsmodels||  Seaborn
Scipy
Pandas ‘ [ Matplotlib
o c
£l € Numpy
Sl
Python

Fig. 2.1 The structure of the most important Python packages for statistical applications

Haslwanter, 2016



PAQUETES DE PYTHON PARA ESTADISTICA

FUNCIONES PARA ESTIMACION
DE MODELOS ESTADISTICOS, SE USA EN CONJUNTO CON NUMPY

ANALISIS Y TESTS ESTADISTICOS PARA ANALISIS NUMERICO

MANIPULACION
DE DATOS ,\ /
™~ statsmodels | SE’ETE}DFH
Scip
~ Pandas A[Mu{p!a!#:b

MATRICES
I

/ / Python

Fig. 2.1 The structure of the most impgrtant Python packages for statistical applications

/

Jupyter
IPython

VISUALIZACION DE DATOS



COMANDOS BASICOS SOBRE PYTHON

pip list

pip install [paquete]
Pip install [paquete] -U

‘smrsmode!s | Seaborn ‘ h
Scipy pip show numpy

‘ Fandas | I Mmpforh‘b]
B, L=
= ||| .
el £ Numpy Import numpy
S
— —_—

Python import numpy as np
Fig. 2.1 The structure of the most important Python packages for statistical applications dll'(n p)

from numpy import log10 as [10

help(pandas)

>>> Go to jupyter



COMANDOS BASICOS SOBRE PYTHON

import numpy as np

import matplotlib.pyplot as plt
import scipy as sp

import pandas as pd

import seaborn as sns

Resetear/limpiar variables

%reset —sf

from IPython import get_ipython
get_ipython().magic('reset -sf')



TIPOS DE DATOS BASICOS

Numero entero -> int
Numero decimal -> float
Cardcter -> chr

Cadena de texto -> str

Booleano -> bool

TIPOS DE DATOS

...Listas, tuplas, diccionarios....



MAS INFORMACION

e HTTPS://DOCS.PYTHON.ORG /ES/3 /TUTORIAL/INDEX.HTML

* HASLWANTER, T. (2016). AN INTRODUCTION TO STATISTICS WITH
PYTHON: WITH APPLICATIONS IN THE LIFE SCIENCES. SPRINGER. ISBN:

978-3-319-28316-6

* YAN, Y., YAN, J. (2018). HANDS-ON DATA SCIENCE WITH ANACONDA.
PACKT. ISBN: 978-1-78883-119-2


https://docs.python.org/es/3/tutorial/index.html

EJERCICIO EN PYTHON

1. CONTINUACION DE CAP. | (PROB. EN ESTACION ITHACA, NY)
2. EJERCICIO CON DATOS SO, Y TSM (NINO3.4 & NINO 1+2)

SOI: El indice de oscilacién del sur o SOI representa la diferencia en la presion del
aire promedio medida en Tahiti y Darwin, Australia. Mds especificamente, el SOI
se calcula como la diferencia en los promedios mensuales de la presién media
estandarizada al nivel del mar en cada estacién.

Southern Oscillation Index Equatorial Southern Oscillation Index Sea surface temperature

60°N 60°N 60°N ¢

40°N 40°N 40°N

20°H 20°N 200N
e mpared t g g8 | " N 2 000000 .
2 o e o, 2 o 5w = g 0 . Tk B T i‘
2 2 - Nino 3.4 Nifo 3

2075 pressure anoma ly . 20°5 s

over Darwin pressure anomaly
Tahiti
0°S 0°S 40°S
60°5 - - - ; - 60°5 - - . : § 60°S - - ; ;
90°E 120°E 150°E 180 150"W 120°W 90°W 90°E 120°E 150°E 180 150"W 120°W 90°W 90°E 120°E 150°E 180 150°W 120°W 90°W
longitude longitude longitude

Barnston, 2015%*

“hitps:/ /www.climate.gov/news-features/blogs/enso /why-are-there-so-many-enso-indexes-instead-just-one



(a) El Nifio
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“https: / /www.cpc.ncep.noaa.gov/products /analysis_monitoring /ensocycle /soi.shtml



El Nifio Modoki La Niita Modoki

INOCAR™**

IRI*

*https:/ /iri.columbia.edu/our-expertise /climate /enso/enso-essentials/

**https:/ /www.inocar.mil.ec/web /index.php/articulos/770-el-nino-la-nina-enso-enos-el-nino-modoki-el-nino-canonico-el-nino-extraordinario-el-nino-
godzilla-el-nino-costero-el-nino-oriental-en-que-consisten-realmente-y-como-afectan-al-ecuador



DATA DE INDICES

e HTTPS://PSLNOAA.GOV /DATA /CLIMATEINDICES /LIST/

e HTTPS://WWW.CPC.NCEPNOAA.GOV /DATA /INDICES /

>>> Go to jupyter


https://psl.noaa.gov/data/climateindices/list/
https://www.cpc.ncep.noaa.gov/data/indices/

