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Abstract- Being the most predominant form of precipitation 

causing stream flow, the term precipitation is used for rainfall 

in India, unless otherwise stated. The magnitude of 

precipitation of a place varies with season and it varies from 

place to place. It is this variation that causes many 

hydrological problems, such as droughts and floods. Usually 

very high rainfall and the consequent runoff results in floods. 

In August 2018, Kerala faced a devastating flood mainly on 

the banks of the Holy river Pamba and Periyar. In this paper 

the rainfall data in various raingauge stations of the Pamba 

Basin is analysed. 
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I. INTRODUCTION 

 

 A flood is an unusually high stage in a river that 

causes the overtopping of the river banks and inundates the 

adjoining banks. This leads to mishaps- loss of life, property, 

and other economic losses. At a given section of a river, flood 

peaks vary from year to year and their magnitude constitutes a 

hydrologic series which enable one to assign a frequency to a 

given flood peak value. In design of hydraulic structures the 

peak flow that can be expected with an assigned frequency of 

say 1 in 100 years is of primary importance to adequately 

proportion the structure to accommodate its effect. The design 

of bridges, culverts, waterways, and spillways for dams are on 

the basis of this flood peak value. From the rainfall value, area 

of catchment and type of terrain the flood discharge can be 

arrived at. 

 

As reservoirs contribute major water storage system, 

they can mitigate the effect of rains to some extent. But in 

Kerala State, there exists no such large dams intended only for 

flood control. So flood mitigation by dams could not be taken 

into account. The application of mathematical tools for flood 

prediction is of most importance in water resources 

engineering. 

 

II. SYSTEM DESCRIPTION- PAMBA RIVER ORIGIN, 

TRAVEL AND TRIBUTARIES 

 

The river Pamba is the second longest and Holy river 

of Kerala State and its basin spreads mainly over two districts 

Pathanamthitta and Alappuzha (Kuttanadu area) of Kerala 

state. It is formed by the confluene of Pamba Aar, the Kakki 

Aar, the Azhuthai Air, the Kakkad Aar and the Kallar. Pamba 

flows west through places namely, Sabarimala, Ranni-

Perunadu, Vadasserikkara, Ranni, Kozhencherry, Aranmula, 

Chengannurand then Achenkovil and Manimala rivers merges 

with, before it falls in Vembanadu lake. Finally at 

Thottappally spillway it reaches to Arabian Sea. It has a length 

of 176 Km from origin to Sea and has got a Catchment of 

around 2235 Square Kilometers. 

 

In the last flood August 2018, the banks of the same 

were overflown, inundating adjoining areas and caused in loss 

of lives, property, and other economic losses. The river banks 

were overtopped between 15th – 19th  Aug. 2018, even before 

the mid way of its course at Vadassrikkara. This caused a 

major devastation in Vadasserikkara and its downstream 

reaches namely Ranni, Cherukole, Kozhencherry, Aranmula, 

ChengannurMuncipality, Pandanad Panchayaths etc. The 

present study analyses the rainfall of Aug 2018 at the three 

Dam locations in the Pamba basin namely  Kochupamba, 

Kakki and Moozhiyar in Pathanamthitta district, Kerala State. 

 

III. RAINFALL CLASSIFICATION 

 

 

Rainfall classification of Indian Meteorology Department is 

given in the table 1 below. 

 

Table 1. IMD Rainfall Classification 
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IV. COMPARISON OF RAINFALL AT THE THREE 

DAM STATIONS 

 

The rainfall for August 2013 to 2018 at the three dam 

stations namely Kochupamba, Kakki and Moozhiyar are given 

in Table 2. Rainfall of Aug. 2018 and the average of rainfall 

for Aug. 2013-17 are plotted below in Fig 1 a, b & c. 

 

Table 2 Rainfall at Kochupamba, Kakki and Moozhiyar 

stations [2] 

 
 

 
Fig. 1 (a) PAMBA 

 

 
Fig. 1 (b) KAKKI 

 
Fig. 1 (c) MOOZHIYAR 

 

Table 3 (a)  Descriptive Statistics 

 
 

Table 3 (b) Descriptive Statistics 

 
 

Table 3 (c)  Descriptive Statistics 

 
 

Table 4. Comparison of statistical measures  for the years 

2013 to 2017 and 2018 

 
 

V. COMPARISON OF RAINFALL AT THE 

NEIGHBOURING STATIONS IN THE BASIN 

 

The only available rainfall data for Aug. 2018 at the 

five neighbouring stations in Pamba basin are given in Table 5 
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Table 5. Rainfall data for Aug. 2018  [1], [2] 

 
 

The rainfall for the month of August 2018 at these five 

stations are plotted in Fig. 2 a, b, c, d & e below. 

 

 
Fig. 2.a- Aug/2018 Rainfall -Koruthodu Station 

 

 
Fig. 2.b- Aug/2018 Rainfall- Nilackal Station 

 

 
Fig 2.c- Aug/2018 Rainfall-Moozhiyar Station 

 

 
Fig 2.d- Aug/2018 Rainfall- Punnamoodu Ridge Station 

 

 
Fig 2. e- Aug/2018 Rainfall- Vadasserikkara Station 

 

Fig. 2 a, b, c, d & e  plots of rainfall for Aug. 2018 

 

These plots are similar and shows two ups in the 

rainfall with a peak between 14th and 19th as in Fig 1 a., b & c. 

 

VI. RESULTS AND CONCLUSIONS 

 

 From the rainfall plot Fig. x, y, z in Aug/2018, it is clear 

that the rain has two ups between Aug 08th to Aug. 11th 

and between Aug 14th and Aug. 19th. By 11th itself, the 

infiltration requirement has already met and then the 2nd 

peak occurs between 14th and 19th. This resulted in a 

sudden and heavy runoff resulted in heavy flood. 

 The statistical measures such as Range, Maximum values, 

Static Mean, Std deviation and Variance have its 

maximum values in Aug. 2018 compared to that from 

2013 to 2017. 

 The maximum rainfall at all the three dam locations and 

the other five in the basin come in ‘very heavy’ and 

‘extremely heavy’ category, which gave rise to the flood 

2018. 
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