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Int rod uct ion
Weather modeling is a part of
atmospheric modeling that comes
under atmospheric sciences. A
numerical atmospheric model is a
mathematica l model based on a set of
primhive dynamic equat ions which
gover ns atmospheric motions.
Primitive equations consist of three
main sets of equations: I ) conservation
o f momentu m. 2) thermal energy
equations and 3) continuity equation.
The atmosphere is a fluid. Numerica l
weather prediction samples the state of
the fl uid at a given time and uses the
equations of fluid dynamics and
thermodynamics to estimate the state
of the fluid at some time in the future.
Numerical weather models could
widely be classified into two
categor ies: global ' ..-eather models and
regional weather models. Global
models predict the weather conditions
over the whole globe meanwhile
regional weather models confine their
predictions to a predefined limited
area . WRF 3.0 (Weather Research and
Forecasting Version 3.0) model is one
of the regional weather models
designed for both research and
operational applicat ions. The WRF
mode l contains a number of phys ics
options that could be varied to fine
tune the model to suit its operational
environment. Cumulus
parameterization scheme in WRF is
one of the physics options in the model
,... hich takes the effect of cloud
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convection into account in predicting
weather. The direct concern of it is to
pred ict convective precip itation. The
representation of the effects of the
cumulus convection in a numerica l
model is known as cumulus
parameterization. which is of
fundamental importance m
atmosphe ric sciences (Kuo et al.
1996). The WRF 3.0 incorporates
Kain-Fritsch. Betts-Miller-Janjic.
Grell-Devenyi and New Grell cumulus
schemes.

This study checks the impacts of
rainfall pred ictions generat ed by the
WRF with various aforementioned
cumulus schemes. on its application to
Nilwala river basin in southern Sri
Lanka. Area of the river bas in is
approximately 1.073 km1

. It lies
mainly in the Matera district with in the
latitudes S° 55' ~ 6(> 13' and longitudes
80' 25', 80' 38',

Methodology
WRF model was applied to the
Nilwala basin with var ious cumulus
schemes keep ing all the factors such as
domain con figuration. domain size.
and other phys ics options etc..
unchanged. Ferrier microphysics
scheme was employed with RRTM
(Rapid Radiative Transfer Model) long
wave radiation scheme. Dudhia short
wave rad iation scheme. Moni n­
Obukhov surface layer. therma l
diffusion land surface model and
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Yonsei Univers ity (YSU) bou ndary
layer scheme as o ther physics options
of WRF. Initial and lateral bound ary
conditions were obta ined from the
Globa l Foreca st System (GFS) for
initiating the W RF model (Awad et al.
200 7). G FS Model wh ich is run by
National Center for Environmental
Prediction (NC EP) is init ialized us ing
observed data from rad iosondes
weather sate ll ites. a nd surface wea ther
observati ons. For the analysis two
global data sets were down loaded from
the GfS on 09/ 12/2008 and
19/03/2009. In this study , 45/15/5 km
( 1800x 1800 km/64 5x645 km1245x245
km) dom ain co nfiguration was tested
with various cumulus schemes
avail able in WRF for a fo recast t ime of
24 h. The cu mulus schemes employed
in the study were Kain-Fritsch, Bens­
Miller-Janjic. G rell-Deveny i and New
Grell avai labl e in WRF. Cumulus
schemes were only appl ied to the I"
and 2nd domai ns in a ll the model runs.
The mode l acc uracy was moni tored by
comparing the predictions with
obscrved po int rainfa lls. at the gauging
sta tions at Ma pala na. Kckanadura.
Thi hagoda. Thelijjawi la. Goluwatta.

and Maware lla Estate . Since the ou tput
of WRF is spatia lly distributed and the
field obse rved rainfall data a re in poin t
forma l the se po int ra infa ll data were
spatia lly distributed on S km x 5 km
horizontal grid for co mpar ison
purpose s with the pred ict ions. For
checking the acc uracy of model
predi ct ions the di fferen ces betw een the
WRF pred ict ions and observed
precipitation (spatially distributed )
were plotted over the watershed . The
o-S mm ove r/unde r pred ictions were
considered as acce ptable fore casts.
Area inside the basin in wh ich the
pred iction s were wit hin the abo ve
spec ified +/~5 mm range was
expressed as a % of the tota l a rea of
the basin (Correct ly Predicted Area %.
CPA). Th is was tak en as the measure
of success of pred ictions. Figure I
shows the d ifference between WRF
prediction & observed ra infa lls on
1011 212008 while Figure 2 denotes the
differe nce betwee n WRF predict ion
and observed ra infalls on 20/03/'2009
graphically. Ta ble 1 gives correct ly
predi cted area by differe nt c umu lus
schemes giving <I numerica l
comparison of res ults.

Results

T able t. C PA % for various cumulus schemes

Rain event on 10112/2008
C umul us scheme C PA %

Kain-Fritsch 63

Betts-Mellor-Janjic 39
Gre ll 9
New G re ll 7 1

Rai n event 0 11 20/03/2 009
Cumulus sche me CPA %

Kain-Fritsch 82

Betts-Mellor-Ja njic 55

Gre ll 22

New Grell 16
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Figure I. Difference between W RF prediction and observed rai nfalls on
10/ 1212008

{al Kain- Fritsch (b) Betts-Meller (e) Grell (d) New Grell

Figure 2. Difference between W RF pred iction a nd observed ra infalls on
20/0312009

Co nclusions
Results showed that for the two rain
events over the basin the best
predict ions have been made by New
Grell scheme (CPA=71%) and Kain­
Fritsch scheme (CPA =82%).
respectively. Kain-Fritsch produced
reasonab ly good forecasts for both rain
event s with CPA=63% and CPA=82%.
The ability of Kain-Fritsch scheme in
rainfall forecasting over the basin was
further proven as it produced a CPA of
91% for a rain event on 06lO.t/2009 .
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