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Lecture 7-1: Univariate linear Models, periodic
models, Thomas-Fiering model
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PLATEFORME DE CONSTRUCTIONS HYDRAULIQUES

The model identification phase requires determining the orders of the p-autoregressive and the g-moving average

components.
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summary tahle

Given a time series, compute and

plot the sample autocorrelation

function and check if

- Exp decrease =2 AR(1)

- Mixed damping from lag 1
asymptotically to zero=>AR(p)

- ACF lag 1 <0.5 and then drops to
zero then MA(1)

- ACF becomes zero after lag q,
then MA(q)
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Table 4.1
autocorrelation functions

LINEAR STOCHASTIC MODELS

)JRME DE CONSTRUCTIONS HYDRAULIQUES

Identification of Box-Jenkins models using autocorrelation and partial

Model type

Autocorrelation function

Partial
autocorrelation function

AR(]), first-order autore-
gressive (Markov) '

AR(p), pth-order
autoregressive

MA(1), first-order moving-
average

MA(g), gth-order
moving-average

ARMA(1, 1), autore-
gressive moving-average

ARMA(p, q), autore-
gressive moving-average

Exponential decrease

Mixed type of damping
from lag 1 ’
py #0
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pi="0fori>gq

p; #0 fori<gq

Exponential decrease after
lag |

Mixed type of damping
after lag ¢ + 1
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Exponential decrease

Mixed type of damping
from lag 1

Exponential decrease after
lag 1

Mixed type of damping
after lag p—y




AR(1) model
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MA(1) model

Obvious given the
type of ACF and the

mean
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ARMA(1,1) model
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PLATEFORME DE CONSTRUCTIONS HYDRAULIQUES

After model estimate, then :

1) Check if model correctly represent process statistics (obviously yes if
calibration was done with method of the moment;

2) Use the model to decompose noise from the observed time series.
Revert the equation, e.g., for an AR(2)

& =Yt —U—P1(Veer — 1) =2 Ve2 — 1) Here now y is the data

Reconstruct the series of the noise &, and check if its serial correlation is zero ) =0 ¥ rro ﬂ@U \

/ \ VISUAL CHECK! TR OS T e,

| - e e o R
YES, serial correlation of NO, serial correlation of o ¢ .
reconstructed noise is zero for all reconstructed noise is non zero for aII - TESTS.
|agS ‘ |agS ‘
. , Always use models with as
FINISHED, model good to be used Model is not able to remove all serial

lowest order as possible

correlation =2 change model . .
& (parsimoniousness)
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Ce.g . THOMAS -FIERING MoDEL
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PARMA (4,4)
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C pRESERVATION OF BordSEASONAL
£ ANNUAL STATISTICS
PARAMETER. ESTIMATION

!

see  SALAG,J. in
Haundbooi ot Ryclrology, Ch-19, McGraw-Will, 19..
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'Fon THE A-PERIODIC, TREND FREE
TIME SERIES ONE CAN DEFINE

§ A CONFIDENCE INTERVAL, BASED |

ON THE ASSUMPTION THAT THE

£ RESIDUALS ARE STHTIONARY, INDE,

'PENDENT AND NORMALLY DlSTI?.
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Model of univariate periodic time series
NON sm-nommm INDUCED B‘f scasomuty
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.example. o{: MONTHLY PERsssrchz |

- Build this plot by comparing,

mvzrf(ows (.eﬂt‘ed:r o}’ .ﬁ‘omge and mb:arf’ace Ffaw} iy for example, mean or total G
| o in February vs same Q in

January for all available years

| (Q"«’- a't‘) =b (@‘tél ;at-l) N | Repeat for all month pairs
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Thomas-Fiering model

smnnm amsz or ESTIMATE - —
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* Reshuffling by swapping data
conditions:
no lower frequency trends,
long enough time series
preserve serial correlation
swap cycles

e Use time series from neighborhood

gauging stations

conditions:

Catchments must have similar
dynamics

Size can be rescaled, but try
maintain variance
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, then swap years
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