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ABSTRACT

Majority of urban storm drainage systems are designed on the basis of
Rational Method (Q= kCIA), in as much as 90% cases across the globe, in spite of
having several limitations. Stationarity of rainfall statistical parameters is one such
important fundamental assumption made in the hydraulic design of storm
sewers/drains while using Rational Method. Climate change, particularly the rise in
atmospheric temperature, is primarily responsible for intensifying the Earth
Hydrologic Cycle, leading to high intensity short duration precipitations, which
cannot be ignored anymore in the design of storm water drainage (SWD) systems.
Storm water drainage infrastructure is designed for about 30 years in India, based on
analysis of past rainfall precipitation intensity data of about 25 years or so, without
giving due consideration to the changing trends of rainfall precipitation intensity
caused due to climate change.

The research study presents a detailed analysis of trends of rainfall
precipitation intensity in eleven cities across India. Based on analysis, Bengaluru,
Patna and Lucknow showed increasing trend @ 2 % per annum, Bhubaneshwar and
Mohanbari @ 1% per annum, and rest decreasing/no chang ing trends.
Accordingly, the Rational Method (Q=KCIA) needs suitable modification in the
present era of climate change. In its modified form, the intensity of precipitation I,
need to be replaced by Ic, which stands for - intensity of precipitation accounting
for changing trend in precipitation over design period of storm water
infrastructure.

The results of rainfall data analysis of Lucknow Self-Recording Rain Gauge
(SRRG) station is applied over a micro storm drainage catchment in Lucknow. On
application of results of increasing rainfall precipitation intensity trend for “once in a

year recurrence of flooding for 60 min time of concentration”, over Kukrail micro

iv



drainage catchment of Lucknow; out of the existing 75 drains, 15 drains i.e. (20 % of
total drains) are found falling short of revised design capacity. In order to overcome
the problem of frequent flooding of existing drains and to tackle excess storm runoff
due to climate change, a ready to use percolation pits design table has been
developed, in accordance with soil classification and its permeability. This can be
used in design of percolation pits along the drains to achieve the designed level of
performance. The table has been (theoretically) applied on a stretch of existing drain
of size 1.5m x 2 m of 79 m length in Lucknow and observed that there is necessity for
providing three numbers of 3 m x 3m percolation pits to avoid its premature

remodelling.
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Discharge
Time of Concentration
Millimeter
Degree Celsius
coefficient for percentage of runoff resulting from a rainstorm
Infiltration capacity at some time t
infiltration rate constant
a final or equilibrium capacity
the initial infiltration capacity at the beginning of storm
Square Kilometer
US Dollar

Percentage
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Abbreviation
AMC

CCRA
CGWB
CMIP

CN

cocC
CPHEEO

CRED
CRU
DNA
EM- DAT
GCMs
GDP
GHG
GISS
HSG
HSG
IDF
IEA
IMD
IPCC
IRC
LID
MHM
MSL
NASA
NCDC
NDMA
NIUA

ACRONYMS

Meaning

Antecedent Moisture Conditions

Climate Change Risk Assessment Report
Central Ground Water Board

Coupled Model Intercomparison Project,
Curve Number

Corporation of Chennai

Central Public Health & Environmental Engineering
Organization
Centre for Research on the Epidemiology of Disasters

climate research unit

Daily News Analysis

CRED’s Emergency Events Database
General Circulation Models

Gross Domestic Product

Green House Gas

Goddard Institute for Space Studies
Hydrological soil groups

Hydrological soil groups
Intensity-Duration-Frequency

International Energy Agency

India Meteorological Department
Intergovernmental Panel on Climate Change
Indian Roads Congress

Low Impact Development

Million Hectare Meter

Mean Sea Level

National Aeronautics and Space Administration
National Climatic Data Center

National Disaster Management Authority

National Institute of Urban Affairs
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NMSH
ppm
PRECIS
RCP
RWH

SEA
SIO

SRRG
SST
SubDS
SWD
TERI
uBC
UHI

uLB
UN

UNFCCC
USAID
USEPA
WSUD
YAP

National Mission on Sustainable Habitats

parts per million

Providing Regional Climates for Impacts Studies

Representative Concentration Pathways

Rain water harvesting

South East Asia
Scripps Institution of Oceanography

Self-Recording Rain Gauge

Sea Surface Temperature
Sustainable Urban Drainage systems
storm water drain

Energy and Resources Institute
University of British Columbia

Urban Heat Island

Urban Local Body
United Nations

United Nations Framework Convention on Climate Change
United States Agency for International Development

United States Environmental Protection Agency

Water Sensitive Urban Design

Yamuna Action Plan
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