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1. Introduction

Research in global change (and atmospheric pollution)
has become increasingly focused on extreme events. For
example,

General consensus on U.S precipitation:
While there is an overall increasing trend in daily rain-
fall totals, the trend is concentrated in the more ”ex-
treme” levels and this pattern of behavior seems fairly
uniform across the U.S.A.
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Our contribution:

In this research coop, we will make use of

e [istablished models and methodologies from Ex-
treme Value Theory and Spatial Statistics, to be
outlined.

e Recent developments concerning the joint distribu-
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(Possible) Research projects/applications:
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__teme P | OUTLINE OF E.V.T. METHODS
_ Tiepoge | 1. Annual maxima approach: Extreme Value Dist.
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ANNUAL MAXIMA APPROACH

Generalized Extreme Value distribution:
FX(@ — Pr{X < :U} = exp [— {1 o 5%};1/5]
(y+ = max(y,0))

w: location parameter
o: scale parameter
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Joint Density of Sum and Maxima

Under suitable regularity conditions,

fazs: (v, w) ~ fM:;(U)fS;;(w)(l + hp(w,v))
where

bple_y — 1
h, = —(6—2)10 Gumbel, z, = oo
no
o = 1
= — (2o = 1)(e Jw Gumbel, z, < oo
n
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Separate models for




Point Process Approach (Cole, 2001)

Similar to POT approach:
Introduction Homogeneous point process case
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Inhomogeneous case: Time-varying
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RAINFALL DATA EXPERIMENT
Preliminary work: Smith(1999)

Data: 187 stations of daily rainfall data from HCN
ork. Analysis is restricted to 1951-1997 durin

Home Page
Title Page
44 | 44
4 | >
Page 11 of 17
Go Back
Full Screen
Close
Quit




Introduction

Statistical Background

U.S. Precipitation, part 1

U.S. Precipitation, part2

Current work

Home Page
Title Page
| » | This analysis is then run on all 187 stations.
R
Page 12 of 17
Go Back
Full Screen
Close
Quit

Next question:
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SPATIAL INTEGRATION

Z(s): true but unobserved spatial field, indexed by lo-
cation s (e.g. a long-term trend)

Z(s): estimate of Z(s) at site s, e.g. from a regression
analysis

2-stage model: universal kriging model with measure-
ment error
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Grady and Smith(2000)
Data Use the 187 stations from the HCN data set,
except that we use time frame from 1901 to 1999.

_ Tiepoge | Model for individual stations Joint Density of
I (Annual) Sum and Maxima [Note we have an adapta-
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Mapped Estimates

(a.) Beta in E5
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Analysis of extreme U.S.rainfall
Data Description: Data consists of 5873 stations.
T Improvement: Denser network will allow for better
P spatial integration results, particularly important for
rainfall data.
L sed an is for h station: The basi
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