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Abstract -  Population growth and to a large extent 

urbanization are the main driving forces which has 

direct and cumulative adverse effects on human health 

as well as various socio-economic sectors. Flood 

disasters result from human-created vulnerability which 

is an outcome of designing and locating our 

infrastructure or concretization. In the last few decades, 

economic losses due to man-made hazards such as, 

urban flooding have increased in folds and have also 

resulted in major loss of human lives and livelihoods, 

the destruction of economic and social infrastructure 

especially developing countries with weak governance 

and policies. So the quality of the urban space is vital to 

sustainable livelihood; therefore, it is important to 

understand the relationship between sustainable 

development and disaster preparedness and 

management. This work strives to assess the rate of 

concretization and its significant impact on reduction in 

rainfall infiltration which ultimately leads to frequency 

flooding during rainy season in last few decades in 

Anand District, Western India. From result it is found 

that although temporal trend for rainfall intensity in 

monsoon is either increasing with marginal difference, 

combinations of unwise land use/land cover planning, 

poor government strategies and slow onset extreme 

events are expected to induce more loss and damage in 

the future course of time. 
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Management    

 

I. INTRODUCTION 

Among all kind of disasters, floods alone causes 

about one third of all kind of casualty (Askew, 

1999). There are two types of flooding viz. flash 

flood and urban flood. Flash flood result from 

sudden overflow of water through river 

embankment triggered mainly because of heavy 

thunderstorm. Urban flood disasters result from 

human-created vulnerability which is an outcome 

of rapid and unwise land use-land cover planning 

/concretization leading to sudden increase in peak 

discharge from surface water bodies (Hualou, 

2011). In an urbanizing environment, the 

infiltration capacity is reduced by the replacement 

of ground cover with impervious urban surfaces 

(Odemerho, 1988). In the urban centres, the event 

of climate change impact the environment either 

directly or via changes in water flows. 
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Hydrological changes within the river systems are 

cause for concerns due to related the increase in 

flooding incidence or significant changes in base 

flows. With the increasing number of urban 

dwellers worldwide, the number of people at risk 

or vulnerable to flood hazards is likely to increase. 

Urbanization and lack of good local governance 

have being regarded as a major creator of urban 

flood risk (UN-ISDR, 2009, Darteh, 2010). 

Recurring flood disasters particularly in 

developing nations with loose urban policies and 

well equipped risk assessment team have been 

identified as a serious threat to sustainable 

development. 

One very important but frequently ignored aspect 

in disaster management efforts in Western India is 

risk assessment. Various cities in western India are 

just focusing on rigorous infrastructure 

development without giving a serious thought to 

provisions forproper drainage system to curb the 

flood situation. As a result they are particularly 

vulnerable to changes to ecosystem through the 

replacement of natural and absorptive soil cover 

with concrete increasing the quantity and rate of 

runoff, and through soil erosion and the silting up 

of drainage channels. The International Strategy 

for Disaster Reduction (ISDR) aim to mobilize 

Governments, NGOs, private sector and civil 

society to unite efforts in building resilient 

societies by developing a culture of prevention and 

preparedness. 

The quality of the urban space is vital to 

sustainable livelihood; therefore, it is important to 

understand the relationship between sustainable 

development and disaster preparedness and 

management (Mollinga, 2010) which focuses on 

the nature of communication and relationships 

surrounding development and the way in which 

development can be self-sustaining. 

In Gujarat, according to Gujarat state disaster 

management act 2003, there are different disaster 

management authorities working at State level 

however they fail to minimize the increasing trend 

of socio-economic losses because of these disasters. 

The most important task in this perspective is risk 

and vulnerability assessment for any particular 

hazard along with capacity building to scale up 

these mitigation/preventive measures in realistic 

manner.  

From above scientific findings, it is very clear that 

very sparse literature available to deal with issue of 

urban flooding and its management policies 

especially in case of developing or undeveloped 

countries. Considering the facts, this study try to 

focus on a brief account of urban flooding in case 

of urban area of Anand city along with some 

valuable suggestion to be incorporated to manage 

it in future course of time. Above goal will be 

fulfilled with the help of deducing rate of 

urbanization and occurrence urban flooding in last 

one decade: a case study of urban area of Anand 

city. A list of valuable suggestion to be 

incorporated for better management policies in 

future course of time 

 

II. STUDY AREA 

Anand city is located at 22.57ºN and 72.93ºE with 

an area of 22.7 square kilometers (Figure 1). In 

total 634,987 people lives in urban areas of which 

males are 328,725 and females are 



   
 

ELK Asia Pacific Journals – Special Issue 

ISBN: 978-81-930411-4-7 

306,262.Economy of the Anand is very vibrant 

which ranges from farming to big scale industries. 

Anand is home to the famous AMUL Dairy along 

with famous industries including ELECON, 

Vulcan Industrial, Warm Steam, Milcent and 

Atlanta Electrics etc. This result into rapid 

urbanization of this city. 

 

III. METHODOLOGY 

Because residents of Anand city face many 

problems during monsoon season like runway of 

water on roads and gully resulting into 

transportation problems and epidemics disease like 

cholera. This work strives to focus on urban 

flooding effect due to concretization in Anand 

urban area in last decadecurrent district disaster 

management plan to curb this kind of situation. To 

accomplish this study, different data were collected 

from different sources. Information for drainage 

capacity, number of buildings in 2001 and 2011 

and precipitation data for Anand city are collected 

from Municipality office, Nagar Niyojak office and 

GSDMA (Gujarat state disaster management 

authority) Anand respectively. Based on these 

secondary data, different calculations were made to 

evaluate extent of urbanization and its relation with 

frequency of flooding occurring in recent past 

times. 

 

IV. RESULT AND DISCUSSION 

In order to see the extent of concrete area increases 

because of newly built buildings in last one decade 

(considering concrete area from other 

infrastructure like roads, pedestrian pavement etc. 

Remain same). Result for comparison between 

total concrete area of buildings for Anand city in 

2001 and 2011 is shown in figure 2 and 3 

respectively. 

Therefore, increase in total concrete area for Anand 

city during this decade is 2473200 square foot or 

0.22977 km2. Now, considering that city is 

receiving about eighty percent of average annual 

precipitation within three months or 90 days of 

monsoon season.  

Total area of concrete 
in 2001 Anand city=

57631056 square foot

Number of 
building in 2001 
in Anand city=

41944

Average area per 
building in Anand city= 

1374 square foot

Figure 2 Total concrete area in Anand city in 2001 

Total area of concrete 
in 2001 Anand city=

60104256 square 
foot

Number of 
building in 2011 
in Anand city=

43744

Average area per 
building in Anand 

city= 

1374 square foot

Figure 3 Total concrete area in Anand city in 2011  
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For 2001,  

Total annual precipitation in Anand= 725 mm 

Precipitation received during monsoon period= 

580 mm  

Total area of Anand city is 21.13 Km2 

Total amount of precipitation (2001)= precipitation 

intensity x area of Anand             = 580 x 

10-6 x 21.13 (mm into km2)= 0.0122554 Km= 

12255.4 Million litre (Ml) 

For 2011,  

Total annual precipitation in Anand= 889 mm 

Precipitation received during monsoon period= 

711.2 mm  

Total area of Anand city is 21.13 Km2 

Total amount of precipitation (2001) = 

precipitation intensity x area of Anand                                  

= 711.2 x 10-6 x 21.13 (mm into km2)= 0.0150276 

Km                                   = 

15027.6 Million litre (Ml) 

Drainage capacity of Anand city= 13.02 Ml/Day 

During monsoon season capacity of drainage 

system= 90 x 13.02                       = 

1171.8 (Ml) 

Based on above calculation, it is found that there is 

a huge gap between amount of precipitation being 

received and drainage capacity to accommodate 

this resulting in to flooding. It is found that 

temporal trend for rainfall intensity in monsoon 

season is either increasing with marginal difference 

or remaining constant for Anand city. In parallel, it 

is well known that rate of urban population is 

increasing drastically and hence the demand for 

resources like shelter, food and other natural 

resources. However, local government/ 

municipality administration is not considering this 

fact that with keeping the drainage area or 

sewerage line same the additional surface runoff 

because of reduction in percolation of precipitated 

water there will be a havoc in coming future time 

course. 

 

V. CONCLUSION AND FUTURE 

RECOMMENDATION 

Based on the above results, it is concluded 

thatchanging rainfall interfaced with anthropogenic 

factors such as non-expansion of drainage network 

and unwise land use (indiscriminate expansion of 

cities) control are responsible for the increasing 

incidence of flooding Inning City. Combined 

effects of climate and anthropogenic factor on 

flooding may have been further aggravated due to 

low water infiltration because of soil type and 

concretization of the city’s surfaces. 

Implementation for different provisions like rain 

water harvesting and green infrastructure will be 

the topic of future perspective. 
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