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e Objetivos

1. Cuantificar el riesgo climatico basado en la variabilidad del clima
observado, enfocado en las precipitaciones

2. Determinar la variabilidad y propiedades de frecuencia de eventos
hidrometeorolégicos extremos en ALC: Caso inicial: Sequias y su
extensién a otras variables de interés













Journal o
Flood Risk Management

Review of rainfall frequency estimation methods

C. Svensson and D.A. Jones
Centre for Ecology and Hydrology, Wallingford, UK

Correspondence Abstract

C,,;;ifgy' Wallim,e of:g:;?u? This review outlines nationwide methods for point rainfall frequency estimation

Email: csve@ceh.ac.uk currently in use in nine different countries: Canada, Sweden, France, Germany, the
United States, South Africa, New Zealand, Australia and the United Kingdom. For

DOI:10.1111/.1753-318X.2010.01079.x the United Kingdom, the Flood Studies Report method from 1975 is described as
well as the current Flood Estimation Handbook method. The focus is on return

Key words periods relevant to reservoir design, in the region of 100-10000 years. There is

Extreme; frequency estimation; methodology,  considerable difficulty in estimating long return period rainfalls from short data

rinfall records and there is no obviously ‘best’ way of doing it. Each country’s method is
different, but most use some form of regionalisation to transfer information from
surrounding sites to the target point. Several of the methods are variations of a
regionalisation method that combines a local estimate of an index variable
(typically the mean or the median annual maximum rainfall) with a regionally
derived growth curve to obtain a design rainfall estimate. Three of the methods use
regions centred on the site of interest, rather than fixed-boundary regions.
Different statistical distributions and fitting methods are used, with the General-
ised Extreme Value distribution being the most common.
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Met6dologia — é Por qué regionalizar?

Normal station data

Caso Habitual

300 -

200 A

- Missing data>

n

Frequency

Distribution

i

1940 1960 1980

0 50 100 150 200 250 300

Precipitation (mm)

Imposible derivar la distribucion correcta para una adecuada

determinacion del riesgo!



Regionalizacion

Regionalizing station data %
600 Distribution

30 A

500 A

25 A

N
o
o

20 -
300 A

Frequency

15

200 -

10
100 H

Precipitation (mm)

0 -

50 100 150 200 250 300

1930 1940 1950 1960 1970 1980 1990 2000 2010

Precipitation




Met-édologl'a — Por qué L-momentos?

« Estimar los parametros de una distribucion a partir de muestras
pequenas ,mediante Momentos o Maxima Verosimilitud esta

afecto a error

 Excepto por la media, todas las estimaciones de momentos de
grado superior son sesgadas, (el sesgo es funcion del tamano
muestral).

« Silos datos presentan asimetria, los momentos siempre subestiman los
cuantiles

» Los estimadores de Maxima Verosimilitud son eficientes pero las
soluciones son numéricas y muy a menudo, dificiles o imposible de

obtener en pequenas muestras

Los L-momentos son estimadores robustos de los parametros de
distribucion y son menos influenciados por la presencia de valores

atipicos




EXTREME EVENTS IN A CHANGING CLIMATE:
VARIABILITY IS MORE IMPORTANT THAN AVERAGES

RICHARD W. KATZ and BARBARA G. BROWN
Environmental and Societal Impacts Group, National Center for Atmospheric Research®, Boulder,

CO 80307, U.S.A.

Abstract. Extreme events act as a catalyst for concern about whether the climate
is changing. Statistical theory for extremes is used to demonstrate that the
frequency of such events is relatively more dependent on any changes in the varia-
bility (more generally, the scale parameter) than in the mean (more generally, the
location parameter) of climate. Moreover, this sensitivity is relatively greater the
more extreme the event. These results provide additional support for the conclu-
sions that experiments using climate models need to be designed to detect
changes in climate variability, and that policy analysis should not rely on scenarios
of future climate involving only changes in means.
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Figure 3.1: Comparison of bias and rmse of MLEs and LMEs. MLEs perform better
at 1 (for all parameters estimates) and at 2 for estimates of {, @ and k. At 3, rmse
on MLEs £ and & only are often smaller while at 4, LMEs perform better.



Extreme Value Type 1 Distribution
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1:Preparacion de los datos

I 2: Identificacion de zonas homogeneas I

3: Seleccion y ajuste de distribuciéon
Regional

4: Calculo de cuantiles




1:Preparacion de los datos
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Monthly time series Monthly Boxplot Monthly Histogram
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I 2: Identificacion de zonas homogeneas I

=un grupo de estaciones cuyos datos, luego de
ser re-escalados por la media, pueden ser
descritos por un mi 0 de distribucion

de probabilidac

En este caso, se anali
Rio Elqui. Ambo
régimen y valor




2: Identificacion de zonas homogéneas




: Seleccion y ajuste de distribucion de
probabilidad REGIONAL

I -kurtosis

0.1 0.2 0.3 04 0.5

[ -skewness

*Una distribucién
probability distri
todas las estaci




3: Calculo de la curva de crecimiento
REGIONAL vy cuantiles para cada rio
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Regional Growth Curve
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