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Abstract— In India, currently the smart city projects become 

a most important part of the growth for the nation, and many 

cities are participating in it. Smart Stormwater drainage 

system and its management are one of the most important 

aspects of the smart cities, which means to manage the 

surface runoff and other problems related to storm drainage 

network by using smart components, tools, and ideas in a 

system. By using smart technological tools. Hear we talk 

about smart city Surat. It is the 8th largest city and 9th 

largest urban agglomeration in India. Surat is the 3rd 

"cleanest city of India" according to the Indian Ministry of 

Urban Development, and 4th fastest growing city of the 

world. Water which originates throughout precipitation 

events is known as Stormwater. Soak into the soil be held on 

the surface and evaporate, or runoff and end up in nearby 

streams, rivers or other water bodies is stormwater. 

Key words: Surat City, Flooding, Stormwater, Drainage 

System, Problem, Solution 

I. INTRODUCTION 

Adequate stormwater drainage is very essential in the 

modern infrastructure of the city since it effects the roadway 

serviceability and usable life. If stormwater logging at some 

critical low-lying areas occurs Hydroplaning becomes an 

important safety concern. Stormwater drainage design for 

the peak rainy days involves providing facility that collect, 

transport and remove stormwater from the low lying critical 

areas of Surat city. The design must also consider the 

stormwater reaching in the lower critical level areas through 

natural stream flow on manmade ditches. [1] 

II. STROMWATER DRAINAGE 

Adequate stormwater drainage is very essential in the 

modern infrastructure of the city since it effects the roadway 

serviceability and usable life. If stormwater logging at some 

critical low-lying areas occurs Hydroplaning becomes an 

important safety concern. Stormwater drainage design for 

the peak rainy days involves providing facility that collect, 

transport and remove stormwater from the low lying critical 

areas of Surat city. The design must also consider the 

stormwater reaching in the lower critical level areas through 

natural stream flow on manmade ditches.   

In Surat city some critical location flooding occurs 

during monsoon season. It is that interval of time in which 

river Tapi flows under high flood condition also. According 

to location there are some types of flood occurs in city like 

arroyos flooding, river flooding and urban flooding. [2] 

Mainly the urban area is paved with roads etc. and 

the discharge of heavy rain cannot absorb into the ground 

due to drainage constraints leads to flooding of streets, 

underpasses, low lying areas and storm drains when flood 

gates of river Tapi are closed. Critical locational stormwater 

backflow from drains results serious traffic at intersection of 

the road and affects daily life of local public of this 

particular area.  

III. BACKGROUND OF THE PROBLEM 

Surat is situated in south Gujarat, 252 Km north of Bombay, 

on the banks of river Tapi. Total area of Surat city is 334.25 

sq.km including 7 no. of zones, annual average rainfall of 

the city is 1898 mm. Major River is Tapi and major dams 

Kakrapar and Ukai constructed on river Tapi. River Tapi 

flows through the city and meets the Arabian Sea at about 

16 km west from Surat. Surat is 95 km in downstream of 

Ukai Dam over river Tapi. Five main and several minor 

creeks pass through the city and meet river Mindhola in 

south of Surat. 

 The average annual flood, with a recurrence 

interval of 2.35 years, on the Tapi is 14,328 m³/s. The flood 

in 2006 alone had caused total damage city was flooded in 

2006, with a peak discharge of approximately 25,785 m³/s 

from the Ukai Dam.   

The flow capacity of the Tapi has been reduced in 

Surat city due to rapid industrialization/urbanizations and 

severe encroachment of the floodplain. For example, a 

discharge of rarely 25,775 m³/s during the flood in 2006 had 

attained a level of 12.6 m at the Nehru Bridge in Surat city 

compared to the level of 12.8 m attained by the historically 

maximum flood of discharge 42,545 m³/s in 1968. 

Apart from all that some manmade causes 

responsible for urban flooding condition also. As we know 

rigid pavements are increasing day by day due to more 

infrastructure development in Surat city. High infrastructure 

development leads more congestion of the area and its 

results pond of serviceability of existing routine facilities 

such as transportation, drainage and health etc.   

It causes stormwater runoff in some low lying 

urban areas which leads the problem of some location 

flooding in low lying areas like hodi bungalow and pandol 

of the central zone of Surat city. Especially when the flood 

gates of this area are closed due to flooding condition of 

Tapi stormwater backflow problem is take place and it 

causes some serious water logging in this area. 

IV. PRESENT SITUATION OF THE PROBLEM IN SURAT CITY 

Today, proper stormwater system is increasingly becoming 

a key component of any developing urban area especially 

for Surat city. Sufficient and proper stormwater drainage 

system is one of the big and important aspect for their 

development now a day.   

The study area has been frequently affected by 

flood in Tapi. Surat is situated on bank of river Tapi and is 

having coastline of Arabian sea on its wasted at a distance 

about 19.5 km. Due to increased industrialization in and 

around Surat also the population is increased. Surat has 
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experienced 3 major flood events in recent past in year 

1994, 1998 and 2006.   

As per passing some decades over Surat city the 

natural flow of Tapi is absolutely changes during this silting 

process of river is also increased so, that the natural path of 

river is become narrow year by year. The main problem is 

that the stormwater drainage system is become more 

insufficient day by day because of some natural and 

artificial changes of Surat city.   

According to that all aspects some critical locations 

flooding problem is occurs at some low-lying areas of Surat 

city especially at central zone of city. Now a day the current 

drainage system is not sufficient during peak rainfall days 

and high flood situation in river Tapi when flood gates are 

closed.  

It is resulting no more discharge possible to the 

river and no proper conveyance of additional rainfall water. 

That is why flooding situation occurs in low-lying areas of 

Surat city.  

Some major creeks also not much sufficient to 

drain the access stormwater because of the path of this 

creeks is obstructed by some manmade obstruction and it is 

becoming narrow due to silting. Some location flood is 

occurring by overflowing of this major creek of central zone 

of Surat city.   

At present during flooding condition in Surat city 

the pumping drainage system is working but it is not much 

effective for the high flooding situation of Surat city 

especially when drainage outlets are closed. Just because of 

it is necessary to new provision of some modern stormwater 

drainage system.  

It is resulting no more discharge possible to the 

river and no proper conveyance of additional rainfall water. 

That is why flooding situation occurs in low-lying areas of 

Surat city.   

Some major creeks also not much sufficient to 

drain the access stormwater because of the path of this 

creeks is obstructed by some manmade obstruction and it is 

becoming narrow due to silting. Some location flood is 

occurring by overflowing of this major creek of central zone 

of Surat city.   

At present during flooding condition in Surat city 

the pumping drainage system is working but it is not much 

effective for the high flooding situation of Surat city 

especially when drainage outlets are closed. Just because of 

it is necessary to new provision of some modern stormwater 

drainage system. 

Sr. 

no. 

Flood 

event 

Disharge (lac 

cusecs) 

Water level at 

bridge (m) 

1 1883 10.05 11.05 

2 1884 8.46 10.05 

3 1894 8.01 10.33 

4 1942 8.60 10.56 

5 1944 11.84 11.32 

6 1945 10.24 11.09 

7 1949 8.42 10.49 

8 1959 12.94 11.55 

9 1968 15.5 12.08 

10 1994 5.25 10.10 

11 1998 7.00 11.40 

12 2006 9.09 12.40 

Table 1: Flood History in Surat 

V. DATA COLLECTION AND FIELD SURVEY SURAT CITY 

Surat, is one of the cities of state Gujarat, India and has been 

frequently affected by flood in river Tapi. Surat is situated 

on bank of river Tapi and is having coastline of Arabian Sea 

on its west at a distance of about 19.5 km. Surat receives an 

annual rainfall ranging between 900-1200 mm. About 92% 

of the rainfall occurs in period between Junes to September. 

The Remote Carrier Module (RCM) and Global Climate 

Model (GCM) results indicate a high probability of 

increased precipitation in the future. This predicted increase, 

from different models and scenarios, ranges from 250 mm to 

450 mm annually. 

A. Location of Flood Gates Surat 

There are total 27 flood gates provided to drain stormwater 

of Surat city. This all floodgates distributed over entire city 

according to zones of the city. Central zone is affected by 

stormwater logging frequently that is why the locations of 

flood gates of central zone area are given below. 

The local civic body claims to have taken a series 

of steps to prevent entry of Tapi waters in the city. The steps 

include closing of flood gates at all the low-level areas and 

placing de-watering pumps at specific locations. Sources at 

Surat Municipal Corporation said that no shifting of 

residents has taken place in any part of the city till now. 

Four outlets to Tapi River located at Amroli, Bharimata and 

Chapra Bhatha Bridge have been closed. A flood gate at 

Hanuman Tekri at Rander village has also been closed and 

dewatering exercise has been started there. When river Tapi 

flows at its high flood level this four flood gates are kept 

close during this time interval of monsoon season. So, that 

its causes critical locational water logging in some areas of 

central zone. 

B. Critical Flood Gate Location 

 It is the outlet of the drainage line which coming from 

beneath of Gandhi baug. 

 Size of this flood gate is 1800 mm x 2100 mm box 

drain.  

 R.L. of this flood gate is well below about 2.385 m.  

 It is the drainage outlet located on U/S of Makkai 

bridge portion.  

 Size of this flood gate is 2200 mm Ø circular drain.  

 R.L. of this flood gate is well below about 2.905 m.  

 It is the drainage outlet located on D/S of Makkai 

bridge portion.  

 Size of this flood gate is 1800 mm x 2100 mm double 

drain having box shape.  

 R.L. of this flood gate is well below about 3.135 m. 

Sr. 

No. 
Year 

Month (mm) Total 

(mm) June July Aug Sept Nov 

1 1991 36 477 299 5 1 818 

2 1992 614 443 411 430 45 1942 

3 1993 425 516 40 323 84 1388 

4 1994 132 934 160 82 1 1309 

5 1995 13 894 48 145 10 1110 

6 1996 196 600 204 60 78 1138 
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7 1997 410 172 311 108 0 1001 

8 1998 63 636 262 163 26 1165 

9 1999 178 460 81 78 125 922 

10 2000 109 418 152 2 37 718 

11 2001 393 344 222 13 0 972 

12 2002 860 51 408 97 0 1416 

13 2003 520 928 356 78 0 1882 

14 2004 853 547 707 25 38 2170 

15 2005 872 385 355 379 0 1991 

16 2006 342 700 212 49 5 1308 

17 2007 189 470 625 504 0 1788 

18 2008 399 341 322 214 17 1293 

19 2009 57 10 242 0 0 309 

20 2010 65 475 436 590 0 1566 

21 2011 31 325 563 234 0 1153 

22 2012 63 299 111 434 7 914 

23 2013 648 606 291 538 52 2135 

Table 2: Rainfall Data of Surat City 

VI. PROBLEMS AND SOLUTION OF STROMWATER 

Controlling of stormwater runoff and its impact is a serious 

issue. Stormwater is a leading cause for water pollution. 

stormwater collects pollutants such as oil, pesticides, 

sediments, bacteria, and other chemicals, and then deposits 

them into our waterways. stormwater is dangers to public 

health. hear we define some major problems and solution of 

stormwater. 

A. Raises Sea Levels Problem 

 Stormwater raises sea levels and simultaneously increase 

frequency of flooding in low lying areas which accumulates 

unwanted water over these areas. 

Solution: For remove the stormwater from low 

lying area we use the hydraulic pump. By use pump the 

removing stormwater rapidly. So, this problem we use 

hydraulic pump. 

1) Hydraulic Ram Pump 

 
Fig. 1: Hydraulic Ram Pump for Remove Stormwater Low-

Laying Area 

Principal: Hydraulic pumps are used in hydraulic 

drive systems and can be hydrostatic or hydrodynamic. 

A hydraulic pump is a mechanical source of power 

that converts mechanical power into hydraulic energy. 

It generates flow with enough power to overcome 

pressure induced by the load at the pump outlet. 

Main aim of hydraulic pump is transfer the 

stormwater low lying area to storage tank or river. 

2) Drive Pipe: 

Drive pipe is made up of cast iron having diameter varies 

from 1 to 10 inches. The drive pipe serves the water coming 

from the sources available to the pump. Drive pipe must be 

capable to supply the water to the ram pump for proper 

operation. 

3) Pressure Valve: 

Pressure valve is also iron metallic body fixed for the valve 

operation in the ram pump. Pressure valve catch up the 

water enters to the ram pump from drive pipe as a part of 

pumping function. 

4) Pressure Vessel or Air Chamber: 

Pressure vessel is very important component of this whole 

assembly. Pressure vessel serves as to catch up the water 

pressure. It also works as a buffer space for the water in the 

ram pump. It is also known as air chamber. 

5) Waste Water Valve: 

Waste water valve is the core component of the ram pump. 

It stops the inrushing water during the pumping operation. It 

is mainly responsible for over pressure so that the ram pump 

can deliver the water at the higher elevation. 

6) Delivery Pipe: 

As the name explain its role in the pump it is the pipe which 

is deliver the pumped water to the collection tank or 

discharging location. A delivery pipe taking a portion of the 

water that comes through the drive pipe to an elevation 

higher than the source. 

7) Advantages: 

 Ram pumps can run without any kind of external 

energy like power, mechanical thrust required. 

 Ram pump has a unique ability of water lifting to 150 

m. 

 Operation cost is very low since it has only two moving 

parts. 

 Hydraulic ram pump can work for very long time that 

of 100 years. 

8) Disadvantages: 

 If we are looking for this system we need to big 

compromise with its efficiency that of it is only 10.5 %. 

We can consider one tenth of total water supply only. 

 It occupies large space at ground as well as 

underground on river bank. 

 Waste water coming from the impulse valve is the 

major disadvantages of this system because it is very 

difficult for disposal. 

 As its capital cost it gives very less output so it can be 

considered as expensive system. 

B. Damage to Life and Other Problem 

The cumulative effects of stormwater runoff on water bodies 

is evident see across the city. Streams draining urbanized 

areas have fair to poor water quality due to stormwater 

runoff and leaking sewer lines. Due to stormwater runoff 

another pollution sources. Uncontrolled stormwater runoff 

has many negative impacts on humans and the environment 

[4] 
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1) Floods: 

Damage to public and private property, including 

infrastructure 

2) Impaired Recreational Uses: 

Decreased opportunities for swimming, fishing, boating, and 

other water sports 

3) Threatened Public Health: 

Contamination of drinking water, fish/shellfish, increased 

exposure to harmful pollutants.  

4) Eroded Streambanks: 

Sediment-cloged waterways, filled lakes, reservoirs 

5) Threatened Public Safety  

Increased exposure to drownings in flood waters 

6) Widened Stream Channels:  

Loss of valuable property 

7) Damaged Aesthetics:  

Dirty water, increased trash and debris, foul odors  

8) Economic Impacts:  

Fisheries, shellfish, tourism, recreation related businesses 

9) Increased Cost of Water and Wastewater Treatment:  

Increased raw water treatment costs and reduced 

assimilative capacity of waterbodies. 

10) Damaged Fish and Aquatic Life:  

Impairment/destruction 

C. Blocking of Drainage System Problem 

Due to the stormwater the garbage and solid waste is flowen 

with it, which is main causes of blocking of drainage 

system. The solid waste like leaf, plastic bags, bottles, tin 

and other waste. 

1) Solution:  

For stop solid waste flowing with stormwater we can use 

cast iron drain gate and filter catch basin. 

2) Cast Iron Drain Gate: 

Cast iron drainage gates are designed for use with concrete 

pipe, head walls, and corrugated metal pipe with up to ten-

foot seating head. The frame and cover are constructed of 

heavy-duty cast iron. Steel angle links are used to also. 

3) Filter Catch Basin: 

The catch basin filter helps prevent dirt and debris from 

clogging the drainage system. Adding a filter is a simple 

solution to keep water flowing through a drainage system 

and a cost-effective alternative to expensive repair or 

replacement. 

D. Problem of Chemicals and Oil are Mix with 

Sometime due to the Industrial Chemicals and oil are mix 

with stormwater and that's why the water of river is pollutes. 

1) Solution: 

For the separation of oil-chemicals and stormwater we use 

Stormwater Petro-Barriers. 

 
Fig. 2: Stormwater Barrier, Solidification Product 

International, www.oilbarriers.com 

 
Fig. 3: Stormwater Barrier Detail, Solidification Product 

International, www.oilbarriers.com 

SPI's Stormwater Petro-Barriers™ provide the 

Quintessential Oil-Spill Containment System for any 

Industrial and Municipal Setting where hydrocarbons are 

stored. Now you can Guarantee Your Property's Total 

Compliance by completely isolating any designated area 

from all threats of an Oil-Spill that could potentially 

contaminate Public Waterways and/or Municipal Sewer 

Lines causing Compliance Issues and Penalties. [5] 
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