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ABSTRACT

TIIl ~ ~tl1nd a.rd assumptio n in Rood frequen cy analysis is tha t annual peak flows

ilr< ! independent events. Hydrologists pay little attention to the serial correlation

,,( Ilood pl·ll.k sc r i c~ in flood frequen cy ana lysis because stan dard sta tis tical tests

fur independence usually do not reject the null hypothesis of serial independence

,'1,1 the DO%or 91:i% confidence level for moot rivers. This study was undertaken to

i ll V(!~ ti gll.tc the validity of t his asaumption with regard to Canadian rive rs by st a

l is1.k'l.l1y an alyzing t he short- term and long-te rm de pendence of ann ual peak flows.

Ni"dy stati onary flood series of Canadian rivers were test ed by eleven tests for

sho rt -term dependence and one lest for long-term dependence. T he result s show

1Iial about 18%(at 5% level) - 28%(&1 10% level) flood series passed th e short-term

111'llI'mleucc testa but failed the long-te rm dependen ce test . The presence of long

k r ill ~er ial correlat ion in flood series is evident and can not bed isregard ed in flood

risk illlalysis.

Modeling a nnual now ser ies by considering the effect of both shor t-term and

long-term dependence was then discussed. Thi s stu dy eenaidered two newly de

vdo ped models: harmon ic analysis of cumulative depar tures, and the mixed-noise

model. T hese two models were fur th er developed and a compari son between t hem

wa.'!made. fi nally, the effect of long-term dependence on flood risk ana lysis is eval

uatcd using Monte Carlo simulations. It was found that neglecting serial correlatio n

could cause considerabl e uncerta inty in the estimated flood risk .
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