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LIST OF SYMBOLS AND ABBREVIATIONS
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Symbols
A - Area
Qy,, - Model coefficient of t™ month
Dgz - Distance between rainfall station x & 2z

K - Order parameter
“Myp = Mean monthly rainfall of station x of month t
MMzy = Mean monthly rainfall of station z of month t
N - Calibration period
n - Number of rginfall stations
n, - Memory parameter of month t

P - Rainfall

p - year p
P - Mean of ¢
P; - Mean monthly areal rainfall over the calibration period

Pm,-'Mean monthiy areal rainfail of t™ month of pmyear'

Pxty = Monthly rainfall value of statiop xy for month t of year.y
Pety = Monthly rainfall value of statién zy for month t of year vy
Q = Runoff

@ - Mean of Q
Uy -‘Mean monthly runoff over the calibration period
Jpt = Observed monthly runoff of f" month of pmyear

. 6pn‘ Estimated monthly runoff of t™ month of pmyear



R - Correlation coefficient
T --Time in seconds
t - t™ month
w;- Neight\factﬁrf
6,- Ruﬁoff factor
€ ,- Standard deviation
= - Summation

X - Chi-square parameter

% - percentage

Abbreviations
HCP - Hydrological crash bfogramme

km - Kilometre

m-- Metre
mem - Million cubic metre
mm - Millimetre’

RF - Rainfall
RO - Runoff
WMS - Water management secretariat

u/s - Upstraem




2e

2020l
202424

2.2.3.

CONTENTS

ABSRACT .........0......:......Q.........‘I......
INTRODUTION PO 000000 000 OGP OOOOOOSOPDOOGNNOIOSONBBOINOIOIOSIOES

GENERAL

HYDROLOGIC SYNTHESIS AND SIMULATION -

-OBJECTIVES OF THE PROJECT

DATA " eeamesesssnasas eeesesss easveccssscssssssssesce

RAINFALL

SELECTION OF RAINFALL STATIONS

FILLING IN MISSING MONTHLY RAINFALL DATA
MEAN AREAL RAINFALL

RUNOFF

WELIMADA GAUGING STATION

TALAWAKANDA GAUGING STATION

CONSISTENCY ANALYSIS OF RUNOFF DATA

PAGE

10

10
10
11
13
15
15
16

17



MD[)EL DEVELDPMENT ..‘.‘...'.....................

MODEL NESCRIPTION
ESTIMATION OF MODEL PARAMETERS AND CODEFFICIENTS
MODEL REGIONALIZATION

MODEL VERIFICATION

!AOOEL AppLICATION 0 0 8000000009060 0608000000800000

APPLICATION OF MDOEL

COHJCLUSIONS . ® 0 8 ¢ .0 06 20 000 SO OGO O 009 08GO S OO BOOS ODNS
PEFERENCE‘ ! > @& o O ® o9 ® 000 \.I..‘...C.‘.....'..O.
A[“‘VEXURES 0 000600000 0 00000 00205000 05O OVESOSLEINDOGSPEEDS
TABLES

APPENDICES

GRAPHS

MAPS .

186
18
21
29
30
35

35

38

40

42

42
88
94

112



.y
IR

ABSTRACT.

The Rainfall-Runoff model presented here could .be '
-used to predict the monthly runoff values at the wungauged siée
of uma Oya confluences and hence monthly runoff vélues‘,at the
Mnipe anicut in the Mahaweli river. These estimate@, monthly run-
of f values are needed for the operation of the control gates of
Minipe'?ight bank and left bank main canalse in order to diyert"
water to system By C and E respecfively. Al though :tnere. are
long periods of rainfall records over the Uma Ovya basino' the
évailability of runoff records is limited and are available for
the two upgtfeam gauging stations at wWelimada and Taiawakéndé
across the Uma Oyas As the location of the uUma Oya confluencef
is different from the locations of the river gauging stationss
the mode) pérame*orc need to be renionalized so that the 'runofffk

at any location of the Uma Oya river could be eétiméteda?“

. A deterministic black-box . regression model - for
rainfall-runoff simulation in the two sub-basins at Welimada ,(
Talawakanda is developede The model is mathematically expresSed**

as;

i20,lececak
tel,2-c---12
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The model struture depends on two key parametersy

which are;

l« An Order parameter- K (an integer, greater than or equal to 1)

2« A& Memory paramneter= n,(t=1ls2v3ceccccesceasyl?)

An order parameter Ky characterizes the runoff behavior of the
Dasin e.iee When Kz1ly the catchment is linear and for K >ly the

catcnment is non-linears

A memory parameter’ N, characterizes the memory of the

rainfall-runoff process

The orde t 5 determined from monthly
rainfall-runoff functional relationships and the_ model coeffici-
ents O,J are estimated for the same functional 'relationships by
the least-square technique for both sub basinse Finally the mod-
el coefficients are regionalized over the Uma Oya basins so that
the mode) can be used to estimate monthly runoff at the ungauged
site of Uma dya confluence. Thesa estimated runoff values ~have
been compared with the runoff values of observed differences
metween . Rantambe and Randenigala of Mahaweli river, before

-

application of the model o



