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INTRODUCTION

Water needs to be protected and used in a susha
way as the world idacing rapidly growing demand f
better quality water resources due to the increg
population and industrial demand more water v,
availability remains constant. Althoughi anka isblessed
with rich water resourceemanating from the centr
highlands that receive raduring the monso¢, its spatial
variability and temporal changes needbéassefor proper
water resources management sine&ter availability
significantly variesacross the river basins and seas

Remote sensing art@eographic Informatic Systems (GIS),
in combination with appropriatdistributedrainfall runoff
models, provide ideal tools for the estimatiorthe direct
runoff volume, peak discharge ardydrograph under
spatial variability and temporal changes rainfall. The
present study evaluates the spataiiability and tempore
changes of surface runoff on seasorahfall over the
country using distributed hydrologicaloae.

STUDY AREA AND DATA

Sri Lanka is an island offie southea coast of India in
the Indian Ocean, occupies area of 65,610 k% Annual
average rainfall extremely varieser the countr(900mm
in South Eastern and North Westarrd more tha2500mm
in western slope of the highlanaihd it coms by two major
monsoons $outh Western and North Easi) while two
inter monsoon getsactive on transition perioc There are
103 small and medium rivers radf@dw starting fromthe
central highland Kig.1), collecting aboui44 billion cubic
meters (bcm) of annual surface runoff.

Shuttle Radar Topography Missiqi$SRTM) Digital
Elevation Model and Landsat 7 ETMremote sensing da
were resampleo 1000m and used respectively for eleva
and land use data derivation. frfeteorologice stations’
(Fig: 1) data from the Global summarfithe dailyclimatic
data from NOAA's National Climatic Data Center (DIC)
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Fig. 1: Selected river basins w rainfall and river
discharge stations

METHODOLOGY

A distributed runoff modelvas developed bKashiwa et al.
(2010) undethe structure proposed by Kazama et al. (2(
wasmodified to estimate the surface runoff in Sri Larln

this model considered three resg@rs: Subsurface reservo
groundwater reservoir, and a third one to accoantthe
snowmelt contributionnot consider in this stud. Flow
estimation is calculated laycombinatio of direct flow and
base flow models.

Direct flow is calculated with the kinematic waveetiod
and base flow is calculated with the storage fumcthethoc
River flow is also calculated bie kinematic wave meth.
Governing equations afie model are efollows:

Kinematic Wave;

L 1
were used aprecipitation and temperature di Based on G_A +6_Q = (R— R, — ET)B (1)
the data availablea period from 2009 to 2011 was sele ot ox
for this study. Q- 1 Bh 53 V2 @
. . n . .
Table 1: Average seasonal runoff voluraad percentage for unit area in selected rivemisasi
Average Runoff Volume
River 1st Inter Monsoon South West Monsoon 2nd Inter Monsoon North East Monsoon
Basins (March - April) (May - September) (October - November) (December - February)
Volume (kn) P Volume (kn) Volume (kn) Volume (kn)
*10°° ercentage | ;s Percentage | ., 6 Percentag | 6 Percentage
Mahaweli 62.75 5.92 117.70 11.11 248.57 23.4¢€ 630.54 59.51
Walawe 97.24 10.08 189.44 19.64 200.07 20.7¢ 478.02 49.55
Kalu 329.18 21.2( 686.28 44.19 199.02 12.8- 338.46 21.79
Kelani 171.03 14.65 420.98 36.06 219.65 18.8: 355.71 30.47
Gal Oya 36.75 5.99 25.38 4.14 134.89 22.0( 416.05 67.86
Aruvi Aru 105.50 9.35 75.64 6.70 325.32 28.8: 621.96 55.12
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Fig. 2: Spatial variability of surface runoff over diffetemonsoons (a)®linter monsoon (March-April) (b) Southwest
monsoon (May-September) (¢f2nter monsoon (October —November) (d) Northeastsnon (December — February)

Here, A is the cross section of wateP\n® is the flow  Southwest monsoon (May — September) since mosieof t
rate (m/s), B is a mesh width (m), R is rainfall (m/R),is  river basin in the dry zone gets dry while Southwest of
the amount of infiltration (m / s), t time (s), xthe distance the country gets their maximum runoff (Kalu andldté
between the flow direction (m), h is water depth,(his the  river basins).
gradient flow, n is the Manning roughness coeffiti€T is
the evapotranspiration (mm/day) and it was caledldty Surface runoff in the Southwest part (Kalu and Kela

Hargreaves method. basins) of the country show less temporal chaniges $he
area is entirely located in the wet zone (TableRiyer
Storage function method; basins located in dry zone are under higher teaipor
ds _ R - 3) variability of surface water as a shortage of @induring
FTR q the ' Inter and south western monsoon.
—kaP
- S=ka” _ ) concLUsIONS
Here, S is the apparent high retention (m), g éga The monsoon rainfall pattern has a major influeoce
base flow discharge (m/s) and k, p is the modestant (K water availability within the country and highegtasial
=120.0, p=0.5). variability can be seen during the South West monso
Highest temporal changes of surface water flowlzEeeen
RESULTSAND DISCUSSION in river basin located in dry zone but Mahaweli &dlawe

The time series map of rainfall, temperature angjver pasins are located in wet and dry zone botd a

evapotranspiration were made using 17 meteorolbgicggcilitate water availability for dry zone duringouth
stations’ data and used as an input file for rumoéidel. \yestern monsoon.

Surface runoff was simulated under different rdinfa
seasons for the whole country. River dischargedeaived A ck NOWLEDGMENT
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