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BACKGROUND

Sediment yield and high runoff generation from the hilly terrain of Guwabhati City is one of
the important factors responsible for urban flooding of Guwahati City. For efficient and
adequate design of Drain, Silt Trap and EMPs (Ecological Management &sgictiovater

and sedimentanagement reliable estimate of water and sediment loss from the hilly
terrain is essential.

Prof. A.K.Sarma ofIT Guwahati, in one ohis earlier researchproject during 20022004,
estimated sediment and water yield fromfetiént watershedglO5 watershedsHowever,

while delineating those watersheds, both plains and hilly area were done as a whole. Another
project carried out in 2008013 showd that landuse pattern has undergone significant
changes during this period amd such the sediment and water yieldhlso expected to
increase significantlyAlso, for flood management of the Guwahati City, it is more important

to know the sediment yield and water yield at the foot hill of all the hilly watersheds.
Therefore, reegimation of the sediment and water yield from the Hali the foothill is
therefore necessary to adopt management practices.

Considering the above nepd\ssam State Disaster adlagemenfuthority requestedProf.
A.K.Sarma of IIT Guwahati to evaluate waterd sediment yield from the hills of Guwahati
City for the present landuse situation. Accordingly the projectregistered at IIT Guwahati
on Dec 2016avith Prof. Arup Kr. Sarma as Principal Consultant.
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1 INTRODUCTION

1.1 INTRODUCTION

Sediment yield and high runoff generation from the hilly terrain of Guwahati City is
one of the important factors responsible for urban flooding of Guwahati City. For
efficient and adequate design of Drain, Silt Trap and EMPs (Ecological Management
Practices) for water and sediment management, a reliable estimate of water and
sediment loss from the hilly terrain is essential. In this study finer delineation of the
hilly watershed is carried out to enable better management and a total of 612
watersheds have been delineated.

Sediment and water yield from the watershed depend on the rainfall characteristic,
soil type, terrain slope and land-use/land-cover condition of the watershed. For
Indian condition, availability of data is always a problem and therefore, selection of a
method for estimating these quantities is another important aspect.

Considering availability of data Rational Method, which is widely used for computing
peak runoff from a small watershed, has been used to compute the runoff from
different hills. For estimation of sediment loss RUSLE method is applied, as
sediment management is generally taken up on yearly basis and not on event to
event basis.

1.2 PURPOSE OF THE STUDY

Prime objective of the study is to estimate the sediment and water yield from the hilly
watersheds of Guwahati City to help adopting management measure.

Management measures include, sizing of outlet drains, sediment control measures to
arrest sediment at the source as well as in the valley in contour trench or other
appropriate silt trap.

Earlier study carried out by the Principal Consultant of this project showed that with
control of sediment and water yield from the hilly catchments, it is possible to
mitigate the flood problem of Guwahati City, which is aggravating day by day due to
blockage of drain by sediment and increase of runoff from the denuded hilly terrain.

1.3 METOD OF INVESTIGATION
The study has been carried out in the following phases:

a) Delineation of Watersheds of the Hills of Guwahati City was taken up as the
first step. For this purpose 30m resolution Digital Elevation Model (DEM) has
been used. Considering objectives of this study, micro level delineation of the
hilly watersheds of Guwahati City has been carried out so that maximum
possible sediment and water yield at the foothill can be ascertained.

b) To have idea about the present situation, satellite data of 2011 and 2015 has
been used for developing Landuse/land-cover map for the hills of Guwahati.
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This data set has been used to prepare the land-use input for computing both
sediment and water yield using mathematical model. Although the situation
analysis in future time period is not within the scope of this project,
considering academic interest, a probable future value of runoff coefficient at
2025 has also been computed considering business as it is condition.

Estimation of yearly sediment yield at the outlet of each of these watersheds
is carried out using Revised Universal Soil Loss Equation (RUSLE) model.
Estimation of peak discharge for different return period at outlet of each of
these watersheds has been computed using Rational Method for the year
2011 and 2015.



Page|7

2. RUNOFF CALCULATION
2.1 HILLS OF GUWAHATI

There are total 15 numbers of hills in Guwaltitty under GMC area. Theameof the hills

are- 1. University (2.10 sq. km) 2Fatasil (15.91 sq. km) 3Kalapahar(1.98 sqg. km) 4.
Sonaighuli(0.36 sq. km) 5Sarania(0.34 sg. km)6. Kharguli (6.54 sq. km) 7Japorigog

(9.65 sq. km) 8Burhagosain(2.01 sgq. kmp. Khanapara (6.63 sg. km) 10. Garbha(@&5

sq. km) 11. Kamakhya (3.05 sq. km) 12. Kahilipara (6.62 sq. km) 13. Betkuchi (0.24 sq. km)
14. Chunsali (8.93 sq km) 1Koinadhara(2.22 sq km)Areas of the hills are shown within
bracketsOut of these hills, Burhgosain, Khanapara, KoinadhamedaGarbhanga hills partly

lie in the study ared.ocation of these hills are shown in Fig.1.
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Fig. 1. Locations of hills in Guwabhati city
2.2 COMPUTATION OF PEAK DISCHARGE

Rational method which is one of the most widely used methiods been applied to
determine the peak runoff generated from the watersheds of hills of Guwahati city on peak
runoff generation it has been decided to use the rational méthecempiricaformula used

in this method is:

Q=CiA

Where Q is the peak runoff which is to be determined, C is the Runoff coefficient
(dimensionless) indicating the ratio of surface runoff generated from a watershed due to
the occurrencef a rainfall event, i is the rainfall intensity and A is the area of the
watershed.
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2.2.1 Watershed delineaion

Watershed delineation of the hills has been carried out in ArcSWAT interface of the SWAT
model. Watersheds of Khanapara (Hill ID: 9) and Kdimaa (Hill 1D: 15) hills are
delineated jointly as some watersheds of these two hills are common. Delineated watersheds
with watershed ID for every hill are shown below

: Watershed with ID
m : Watershed outlet

ID

o - Hill

——: Longest flow path

Fig. 2: Watersheds of University Hill




o [ Watershed with ID

m : Watershed outlet
— : Longest flow path
: Hill

m
[ : Watershed with
areaC?00 acre

: Wwatershed with ID
B : Watershed outlet

< Longest flow path
: Hill
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: Watershed with 1D
m : Watershed outlet

< Longest flow path
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| D |:Watersned with 1D
m : Watershed outlet

— ! Longest flow path
. Hill

Fig. 6: Watersheds obaraniaHill
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' : Watershed with ID

m : Watershed outlet
— : Longest flow path
M Hill

[]: Watershed with
areaC200 acre

Fig. 8: Watersheds alaporigogHill

| ID | > Watershed with ID
m : Watershed outlet
— : Longest flow path

. Hill lying under
-GMCAy g

[_]: watershed with
areaC?00 acre

Fig. 9: Watersheds aBurhagosairHill
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o | Watershed with ID

m : Watershed outlet
— ! Longest flow path

M : Hill lying under

GMCA
[ ] : Watershed with arez
200 acre

Fig. 10: Watersheds dkhanaparand Koinadharaih

: Watershed with ID

m : Watershed outlet
__ :Longest flow path
: Hill

. Watershed with
(200 acre

Fig. 11: Watersheds oBarbhangadill
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: Watershed with ID

m : Watershed outlet

- Longest flow path
. Hill
[]: Watershed with
area(00 acre

Fig. 14: Watersheds aBetkuchiHill

: watershed with 1D

m : Watershed outlet
— : Longest Flow path

B : Hill
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: Watershed with ID

m  Watershed outlet

—: Longest flow path

. Hill _ Fig. 15 Watersheds ofhunsaliHill

[1: Watershed with
areal200 acre

2.2.2Calculation of peak discharge

To calculate time of concentration for the watershétis| | i equagod €1992) has been
used. It is given by

Tc(minute) = 0.057948 A' %1502

where L is length of the longest flow channellin m, A is area of watershed irfmnd $

is slope of the longest flow channel in (m/rMp determine the maximum average rainfall
intensity that may persist for duration equal to the time of concentration IDF curves are
generated for Guwahati city as shown in Fig.Rénoff coefficient valuegor differenttypes

of LULC are shown in Table 1.ULC maps of watersheds of hills of Guwahati dity the

year 201%re shown in Fig. 17.

Table 1: Runoff coefficient values for different surface covers (Sarma, 2011)

LULC Runoff coefficient
C

Bare soll 0.5

Forest 0.3

Scrub land 0.3

Marshy land 0

Water bodies 0

Urban settlement 0.74
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Fig. 16: IDF curves of Guwahati city

Hill ID: 1



