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AR — S Alsd & AU GeqwHaT & AT ash &7 3ehelal T G goqe AT S § e
39T JifAweTAaHS T e aa & fav TR smar & S Rfre selifaaier giawdr e
aRASAST S 6 FgeRl, g, gRa TorEmit nfe B A 3R AfPweuar & AT mavaw g1 sHe
3MholeT fhaY 81T & S TEAAT W Gof U ST & 3YAT Fh [hdT I Hehel & FTHehedaT o el
# yfAfRaaan e @dl S Ser I, ufdegs IR, g e, Afsd IR g & 3cue gl &
g8 7ol Alser I &, ST A AWK AW F ol A R B FfAREAA F AeRor A F e
veTd STt Y@ &1 $H AT HT 352 HGRISE & YOr 3R dsena Alael Tl & Aol ehola A HfAREAr
F Hwelel HT g, ol ariies 1-feaedir awh & 3feds s@en # WA A FHR -1 (EV1) fAawor &
fihe b WA AT [A@VT (EVA) & #AId ¥ ORI a=am EVl & wigell & &on & [3fr (Mom),
Jifede Femae R (MLM), &7 & @ goit & R{fr (MLS), @sreaar slRa &1 (PwM) 3R L- 1ot &
fafer (LMO) garr e frar amam, 3R ot & et & sreer-sreer 3Efot & 3mRes & foT 39T
faar arar) ast & EVA # 3udier f o arelr faffiest Ser S & @y a1 Awer i faRvant i Sta
FIfETHhT qleTuil JUT: dles-dlehiides ST FAET Areieohdl & T, He-fegear F-9eior &1 JAleT vesddr
& fAU 3R Te@ aderor 1 g 3T H@er H FEN HRA! A GgEA & AU v awr g1 awh sgAe F
EV1 faaRor &1 g2icddr &1 Hedisd Jsa8-3ith-fhe (S, Tstaa-sifein 3R Hreeeiie-FaEy) ool
cary faam s 3g efead & 3T daTS & Hew F aol el A HAREdar & aRome e e g,
fSrge sreager @grSg & o7 3R Fsand AGd aWAT Tl & AT EVI & Al yrae Al
H ] Fh AT T g 3R gsIa Aae & EVA 9ROTHET A dha far @& (i) Ser dr derg s W
AT awl g Sl g (i) 3eT A AGS Fod W IHFAAT W H ATh I HH @ S g 3R i)
MLM garT U a1¢ awi simsheral & A= & MoM, MLS, PWM 3R LMO & &l & &# Bl

ABSTRACT. Estimation of rainfall for a given return period is considered an essential input to a hydrologic model
that is used to estimate design discharge, which is needed for the planning and design of civil engineering infrastructure
projects, viz., roads, bridges, green highways, etc. This can be estimated by using the recorded rainfall data over many
stations in a given region. Uncertainties in design rainfall estimates arise from various sources such as data error,
sampling error, regionalization error, model error, etc. Further, in model error, the data length is having direct impact in
assessing the uncertainty of error in estimation of rainfall. This paper aims to assess the uncertainty in rainfall estimates
of Pune and Vadgaon Maval sites of Maharashtra, which was carried out through extreme value analysis (EVA) by fitting
Extreme Value Type-1 (EV1) distribution to the series of annual 1-day maximum rainfall. The parameters of EV1 were
determined by Method of Moments (MoM), Maximum Likelihood Method (MLM), Method of Least Squares (MLS),
Probability Weighted Moments (PWM) and Method of L-Moments (LMO), and are used for estimation of rainfall for
different return periods. The characteristics of data series with different data length considered in EVA of rainfall was
examined through statistical tests, viz., Wald-Wolfowitz runs test for randomness, Mann-Whitney U-test for homogeneity
and Grubbs' test for identifying the outliers. The adequacy of EV1 distribution adopted in rainfall estimation was
evaluated by Goodness-of-Fit (viz., Anderson-Darling and Kolmogorov-Smirnov) tests. This paper presented the results
of uncertainty in rainfall estimation with respect to data length, which was studied by applying different parameter
estimation methods of EV1 for Pune and VVadgaon Maval rain-gauge sites of Maharashtra. The EVA results of Pune and
Vadgaon Maval indicated that (i) the estimated rainfall is in increasing order when data length increases; (ii) the standard
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error in the estimated rainfall is in decreasing order when the data length increases; and (iii) the standard error in rainfall
estimates given by MLM is less than those values of MoM, MLS, PWM and LMO.
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