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Introduction

* Hydrologic models serves as an important tool for quantifying inflows
to reservoirs and thus help in planning and management of water-use
in a catchment.

* However, natural processes are difficult to predict using simple
mathematical equations and thus, there is always some uncertainty
associated with hydrological models.

» Before a hydrological model is considered satisfactory for decision-
making process, its uncertainties needs to be analysed and
guantified.

Significance of the study

* Umiam river provides water for 5 cascading reservoirs generating 216
MW of power.

* Hydrological model will help in assessment of water balance in the
watershed.

* Hydrological model can help in getting an insight into the optimal
operation of reservoirs under climate change scenario.

* Thus the objective of this study is to establish SWAT model for the
study area and to perform calibration, validation and to quantify the
uncertainties.
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SWAT (Soil & Water Assessment Tool)

Developed by United States

Agriculture(USDA),
(ARS)

SWAT is a hydrological model which can simulate the
quality and quantity of surface and ground water in a

watershed.
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Topographic SRTM 30 m DEM

Soil Harmonized World Soil
Database v 1.2

Land Cover MODIS Land Cover Type

Weather IMD gridded data 1 Deg

Streamflow Daily streamflow

Shuttle Radar Topographic Mission
Digital Elevation Model (DEM) of 30 m
resolution.

Global 30 arc-second raster database

Resolution 500 m

Daily Precipitation and temperature data
for 1974-2000 period

Daily discharge data for 1979-2000
period

https://earthexplorer.us
gs.gov/

http://www.fao.org

https://modis.gsfc.nasa
.gov/data

Indian Meteorological
Department

Meghalaya Power
Generation Corporation
Limited, Shillong

Area: 21839.4751 Ha
No. of Sub-basins: 31
Number of HRUs: 258
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SCS runoff curve number
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Threshold depth of water in the
shallow aquifer for "revap" to occur
(mm)

Soil evaporation compensation
factor
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Available water capacity of the soil
layer (mm H20 /mm soil)
Surface runoff lag time (days)
Deep aquifer percolation fraction
Effective hydraulic conductivity in
main channel alluvium (mm/hr)
Saturated hydraulic conductivity
(mm/h)

Average slope steepness (m/m)

-0.20to  0.20

0to 25

0.02t0 0.2

0to 10

0.8to1l

0.8to1l
-0.2t00.2

Oto1l
30 to 450
0.2t0 0.4
-0.3to 0.2

-0.2to 0.2
-0.2t00.2
-0.81t0 0.8

Oto 0.2

0.034

21.37

0.073

9.79

0.85

0.87
0.066

0.725
40
0.08
0.12
0.14
0.19
0.136

0.089

15

12

10
14

N

11
13




Calibration

— 95PPU W Precipitation 000 ====- Observed —— Best Simulation

120 0 s .
110 300 g 60
Algg o z O
< 00 E 8
= 80 £ oy,
£ 200 5 8
& 60 1500 2 @
i Bog S
2 :g a0 § 2
a r 2
E
%)

b
2 \
10 / ¢
SAS N L L A [\ J AL
0 0 20 40 80
Jan-79 Nov-79 Sep-80 Jul-81 May-82 Mar-83 Jan-84 Nov-84 Sep-85 Jul-86 May-87 Mar-88 Jan-89 Nov-89 Sep-90 Jul-91 May-92 Mar-93 Jan-94 Nov-94 Sep-95

Observed Discharge (Cumecs)

Months

Validation

— 95PPU mmmmm Precipitation  eeeece Observed — Best Simulation

60

7
2
@
-
= £
2 £S
£ -
o S 54
g B 5
2 a @ R*-086
=
a &£20
o
S
£
(Z]
G T A AR S A AR AR AR . N L I S K I . R N R
P Y S VN Y FF @ Ve @ T . 2 - L

Observed Discharge (Cumecs)

Months

* The peak flows are under predicted by SWAT.

* Lower baseflow prediction.

* Surface flow and groundwater parameters like Curve Number, Groundwater
delay, Groundwater revap coefficient are most sensitive parameters in the study area.

* SWAT simulated stream flows were in good agreement with the observed data.

Uncertainty expressed by p-factor and r-factor are under acceptable limits.

Performance . . L
Calibration | Validation
Index

0.96

0.86

0.94 0.85

PBIAS 15 1.6
p-factor (1) 0.81 0.88
0.50 0.66




Conclusions

SWAT model was successfully established for the study area.
Model was successfully calibrated and validated for Umiam watershed.
Model performance is satisfactory.

Most sensitive parameters are CN2, GW_DELAY, GW_REVAP, SOL_K,
REVAPMN, ALPHA_BF, HRU_SLP.

Some limitations are observed in simulating baseflows accurately.

Further studies may use climate projection data(GCM/RCM) to drive the SWAT
model to study climate change effects on stream flow.
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