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An analysis of Mettur Dam inflow and outflow using
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Abstract
Water deficiency, both natural and of human life, is the shortage of satisfactory available water advantages for
satisfy the necessities inside a region. Water is conflicting passed on after some existence. A ton of it is wasted,
debased and absurdly regulated [9]. So we constructed Dam for putting away water is a notable procedure
to forestall water shortage. We consider a branching system comprising of elements migrating as indicated
by a Markov system into Rd by experiencing subcritical branching by means of a constant pace ν > 0. It is
noted, (ηt ,Px)t≥0 has signify the dam procedure though the data about the water is evolving subcritical branching
systems.
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1. Introduction
Consider a branching system comprising of elements mi-

grating as indicated by a Markov system into Rd by experienc-
ing subcritical branching by means of a constant pace ν > 0.
New elements migrate toward the structure as indicated by
a consistent space–time on Poisson random field. Elements
change autonomously in Rd as indicated by a time harmo-
nized Markov system (ηt ,Px)t≥0 for x ∈ Rd . The existence
of an element is circulated epidemically through a parameter
ν > 0. While disappearing, an element divides as indicated by
a branching law (binary), controlled through the generating

function

F (y) = qy2 +(1− y) , q < 0.5. (1.1)

Thus branching law is subcritical (for example the normal
number of elements generating from one is < 1). New ele-
ments migrate arbitrarily toward the system as indicated by a
harmonized Poisson random field into R+×Rd .

The outcomes for a comparable to migration structure
however by means of decisive branching [7] are enormously
singular. As of late, occupation time processes have been
seriously considered. Other than the outcomes referenced
already [3, 4] present outcomes for system with inhomoge-
neous beginning distributions. One ought to likewise specify
[1, 2], where comparable issues are considered in a discrete
setting. Intriguing outcomes were likewise acquired for super
procedures (for instance [5, 6]). In [5, 8] the authors consider
a model fundamentally the same as our own, to be specific a
subcritical super process with movement. We characterize the
variances of the occupation point procedure via

XT (t) =
1

FT

∫ Tt

0
(Ny−ENy)dy, t ≥ 0 (1.2)

Wherever, T is a scale factor which hastens moment T →+∞

as well as F T is an appropriate determined averaging. XT is
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a signed measure esteemed procedure, however it is advan-
tageous to see it since a procedure (1.2) within the space of
raged distributions S′

(
Rd
)
. The goals are too appropriateF T ,

such an extent that XT converge when (T →+∞) toward a
significant bound also to distinguish that cutoff.

2. General Case
Let the limitations forced in the Markov system(ηt ,Px)t≥0for

x ∈ Rd . Let us indicate quadratic structures

T1 (φ) =
∫

Rd
UQ
(

ϕ (.)UQ
ϕ (.)

)
(x)dx,ϕ ∈ S

(
Rd
)

T2 (φ) =
∫

Rd

∫
∞

0
UQ
[
TQ

s ϕ (.)TQ
s UQ

ϕ (.)
]
(x)dsdx,ϕ ∈ S

(
Rd
)

We signify by T1 and T2 the bilinear structures comparing to
them.

Assumption 1:
We suppose that the Markov system (ηt ,Px)t≥0 for x ∈ Rd is
consistently determined by stochastically for example,

∀n, sup
x∈(−n,n)

Px (ηs ∈ B(x,ε))→ 1 as s→ 0.

Wherever B(x,ε) indicates a ball among the center x and of
radius ε . Moreover, we accept that for some x the directions
of the procedure η beginning from x are most likely limited
lying on every definite space.

Assumption 2:
We think that the Markov system (ηt ,Px)t≥0 for x ∈ Rd is
uniformly incessant that is ∀n, sup

x
Px (ηs ∈ B(x,ε))→ 1 as

s→ 0 wherever B(x,ε) indicates a ball among the center x
and of radius ε .

Assumption 3:
Indicate the domain by DA of the infinitesimal operator A. We
presume S

(
Rd
)

contained in DA.

3. Example (Levy Motion)
In this model the development of elements will be speci-

fied by a Levy procedure. We go on the information, that is,
by (ηt)t≥0 we signify the Levy movement beginning from 0
and the indicator function is

E
[
eizηt

]
= exp(tψ (z))

Here ψ is the Levy Khinchine exemplar

ψ (z) = i(z,a)− 1
2
〈Kz,z〉

+
∫

R/{0}

(
ei(z,x)−1− i〈θ ,x〉1|x<1|

)
µ (dx) , x ∈ Rd .

Wherever a ∈ Rd , Kis a positive finite matrix (n×n) and µ is
a spectral measure following state

∫
R/{0}

(
x2∧1

)
(dx)<+∞.

4. Auxiliary specifics and one-particle
equation

Let A be a boundless linear operative through space DA
where w(., t) , f ∈ DA. We consider a problem,{

∂

∂ t w(t,x) = Aw(t,x)+h(x)w(t,x)
w(0,x) = f (x)

(4.1)

Proposition 4.1 (Feynman–Kac principle). Let (ηt ,Px)t≥0 ,x∈
Rd be a consistently stochastically incessant Markov system
through extremely small operative A. Expect the function
h : Rd → R is a consistently persistent as well as limited ca-
pacity. At that point

w(t,x) = Ex exp
{∫ t

0
h(ηs)ds

}
f (ηt) , t ≥ 0.

It is a result of (4.1). The conduct of the family beginning
from a distinct element at x is depicted in the function

υψ (x,r, t) = 1−E exp
{
−
∫ t

0
〈Nx

s ,ψ (.,r+ s)〉ds
}
,ψ ≥ 0.

where Nx
s means the observational proportion of the element

system by the underlying state Nx
0 = δx. Most definitely Nx

is a framework beginning from one element set at x to which
elements develop as indicated by the dynamics depicted in the
Introduction however without movement.

5. Simulation Study
We have taken the regular inflow and outflow water level

reading at 8.00 am of Mettur Dam from June 2006 to May
2007. Table 1 presents month wise average inflow and outflow
of water (in cusecs) by utilizing the information from public
work department as demonstrated as follows.

Year Month Average of Water Flow (in cusecs)
Inflow Outflow

2006

June 3712 8725
July 22248 18580

August 26994 22758
September 9447 16161

October 8500 9483
November 10759 296
December 3552 10573

2007

January 577 8187
February 317 1718
March 730 1565
April 974 1772
May 1110 1392

Table 1. Average of Flow rate of Water in Mettur Dam during
the water year 2006-2007

The Figure 1 gives the data about the water level in Mettur
Dam between June 2006 and May 2007 utilizing the infor-
mation from the Table 1. It shows the normal inflow and
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Figure 1. Flow rate of Water in Mettur Dam during the Water
year 2006-2007 using PWD Data

outpouring of water level over this a year time span. It tends
to be seen that, in the long stretch of August 2006, the inflow
and surge of water arrives at its most extreme. After February
2007 there was no perceptible inflow and surge of water in
Mettur Dam. We apply the focuses got from Figure 1 in the
SPSS mathematical software and utilize these qualities in the
generating function of binary branching law then we achieve
Figure 2.

Figure 2. Flow Rate of Water in Mettur Dam Using
Subcritical Branching Systems

Figure 3. Predicted Graph for Flow rate of Water in Mettur
Dam during the water year 2006-2007

6. Conclusion
Water pressure is a significant issue in numerous pieces

of the world. Find its circumstances and end results, however
above all the answers for the water emergency [9]. From these
Figures, we likewise derive that the water inflow in Mettur
Dam was 248 TMC and the water outpouring was 280 TMC
nearly on taken periods. It very well may be seen that, right
around 139 TMC inflow of water has gone to the Dam during
the month of July and August 2006. The water that is opened
in the present moment is blended in with ocean without being
utilized for farming. Since the Dam was not opened in June,
an absence of water during this month has influenced farming.

As referenced in anticipated Figure 3, but this 248 TMC
inflow of water can be provided at the pace of 30 TMC around
for consistently from June 2006 to January 2007. Likewise the
dam can store moreover up to 40 TMC of water if it has a high
capacity. On the off chance that this is done, there is a chance
of double agribusiness and to improve the employment of the
individuals. In this paper, an expanding system comprising
of particles moving as indicated by a Markov system in and
experiencing subcritical branching by a consistent pace are
likewise talked about. Finally from Figures 1 and 2 we end
that, the outcome of the mathematical model indistinguishable
with the Departmental report.

References
[1] Birkner, Matthias, and Iljana Zahle. A functional CLT

for the occupation time of a state-dependent branching
random walk, The Annals of Probability, 35(6)(2007),
2063–2090.

[2] Birkner, Matthias, and Iljana Zahle, Functional central
limit theorem for the occupation time of the origin for
branching random walks d ≥ 3, Ann. Probab., 35(2007),
2063–2090.

[3] Bojdecki, Tomasz, Luis G. Gorostiza, and Anna Talar-
czyk. Occupation time limits of inhomogeneous Poisson
systems of independent particles, Stochastic Processes
and Their Applications, 118(1)(2008), 28–52.

[4] Bojdecki, Tomasz, Luis Gorostiza, and Anna Talarczyk.
Some extensions of fractional Brownian motion and sub-
fractional Brownian motion related to particle systems,
Electronic Communications in Probability, 12(2007),
161–172.

[5] Hong, Wenming, and Zenghu Li. Large and moderate
deviations for occupation times of immigration superpro-
cesses, Infinite Dimensional Analysis Quantum probabil-
ity and Related Topics, 8(4)(2005), 593–600.

[6] Iscoe, Ian. A weighted occupation time for a class of
measured-valued branching processes, Probability The-
ory and Related Fields, 71(1)(1986), 85–116.

[7] Miłos. P., Engineering limit theorems for fluctuations of
occupation time of branching processes, Ph.D. Thesis, In-
stitute of Mathematics of the Polish Academy of Sciences,
2008.

[8] Miłos, P. Occupation times of subcritical branching im-
migration systems with Markov motions, Stochastic Pro-

1385



An analysis of Mettur Dam inflow and outflow using subcritical branching systems — 1386/1386

cesses and Their Applications, 119(10)(2009), 3211–
3237.

[9] Solutions to Water Scarcity: How to Prevent Water Short-
ages? https://solarimpulse.com/water-scarcity-solutions

?????????
ISSN(P):2319−3786

Malaya Journal of Matematik
ISSN(O):2321−5666

?????????

1386

http://www.malayajournal.org

	Introduction
	General Case
	Example (Levy Motion)
	Auxiliary specifics and one-particle equation
	Simulation Study
	Conclusion
	References

