MAS8304: ProjectI

Estimating Environmental Extremes

Work should be placed in the homework submission box in thierfof the Maths & Stats General Office
(Herschel Building 3rd floor) by no later thadpm, Friday 13th May (please note that the new hand—in
arrangements for coursework affect this module!).

You should work through both sections — A and B. Section A istiw@é0% of the total mark for this

project.

Section A

Each student has been assigned a unique dataset for thisfghe project. This dataset will either
be:

daily snow depths;

maximum daily temperatures;

maximum daily wind gusts, or

daily precipitation accumulations,

for a location in Europe. Go to the “Project” section on the 8804 webpage, click oRersonal
datasets, and then click on your name. A file will open containing a diggon about your data —
including the site at which the data were collected and sotneramportant information. Make sure
you read this material carefully! This file will also have al@containing — amongst other things — the
data themselves.

Save this file as MAS8304- pr oj ect - mast er. t xt ” on your H: drive, or somewhere else con-
venient. Now make a copy of this file for editing, and open tugy. In this copy of the master file
you should make the data ready for reading iRtd-or example, all text at the top of the file should be
removed; you might also want to remove all commas in the dduie itself. The aim is to be able to read
the data table int® using the commandead. t abl e.

Use methods you think are most appropriate to estimate ya@w\ear return level, and write a short
report. Some things to consider:

e At the start of your report, briefly describe your data: imiduhe type of data you have, the
geographic location, and the practical significance oheaing the 100—year return level

e Include some simple exploratory analyses
e Look out for missing values!

e Think carefully about any trends or seasonal effects thafddonpact the validity of your analyses



Section B

Questions in this section are based on the paper by Fawcetil&haiw (2012):

Estimating return levels from serially dependent extremes, Environmetrics, 23, pp.272—283.

This article was given out in class before Easter and is alagadble to download from the MAS8304
course webpage, with slides from an accompanying presemtafou should carefully read through the
paper, and then work through the following questions.

1.

10.

In your own words (and in plain English), discuss the mainsaohthe paper.[Your response
should be no more than 200 words]

What do the plots in Figure 1 reveal? Outline the various aggtes the authors mention in
Section 2.3 to circumvent the problems illustrated in Feglir Again, make sure you use your
own words (and explain things in plain English)Your response should be no more than 200
words]

In Equation (5), the authors give a formula for theyear return levet,.

(a) How, andwhy, does this differ from Equation (3.9) in the lecture notes?
(b) Derive the result given in Equation (5).

The authors demonstrate the standaedks over thresholdpproach in Section 2.3.4. What are
their main concerns with this metho@four response should be no more than 200 words]

In their simulation study in Section 3, the authors simutita which ardirst order Markovian
(a) Very briefly, explain what this means, and show how we ighfthe left-hand-side of Equa-
tion (6) to the right-hand-side.
(b) Does the assumption of first order Markovianity seemsilaa for real-life extremes?
In the simulation study, the authors make use of three mddekhe distribution of consecutive
pairs of extremes. Each of these models has at east one éspenuarameter.

(a) Briefly explain the role of the dependence parameter(saah of the three models.
(b) Briefly explain the main similarities, and differencestween the three models.

In your own words,

(a) briefly explain what Figure 2 shows;
(b) briefly explain the purpose of Figure 3.
(c) Why are we so interested in tegtremal indexere?

Figure 4 summarises the main findings of the simulation stirdyour own wordsexplain what
the graphs in this figure show, with particular referenceh® ¢olumn of plots down the right-
hand-side[Your response should be no more than 500 words]

Tables 1 and 2 summarise results usatigthreshold excesses for sea—surge extremes at Newlyn
and wind speed extremes at High Bradfield (respectively).flBrexplain how thebestof these
approaches compares to the standard approach cisistgr pealexcesses. Also explain how the
95% confidence intervals for the Newlyn sea—surge extregires, in Table 3, compare to those
discussed in Section 2.3.our response should be no more than 200 words]

Why are return levels for the Bradfield wind speed extremes @mefavard to estimate than those
for the Newlyn sea surge extremes?



