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PROBLEM FORMULATION
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 Urban water usage/management and Food
production has to be addressed in the perspective
of sustainable approach but there is a lagging of
this approach in our present scenario.

 WATER CRISES at GRIDHAMAL Basin.

 No Irrigation (crop production) & Groundwater
depletion

 Increasing of urban water stress and Inefficient
usage of treated wastewater.
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OBJECTIVES :
To study the treated wastewater  along with surface runoff respect 
to different crops

AIM: To establish the treated wastewater as an reliable source for
Crop production, Groundwater Recharge.

To establish a model that would generate framework in different 
scenario using SWAT.

To generate the output as CROP GROWTH, GW Recharge, 
SOCIO-ECONOMIC Benefits.
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SWAT
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 SWAT (Soil and Water Assessment Tool) 

- A Semi-Distributed hydrological model with world 
wide acceptance for watershed projects.

SWAT is developed to predict the impact of land SWAT is developed to predict the impact of land 
management practices on hydrologic components, 
crop growth, sediment load and water quality
including Total nitrogen (TN) in large complex 
watersheds over long periods of time.



STUDY AREA
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WATERSHED DELINATION and
HRU COMPLETION 



THIESSION POLYGON



Variations in Precipitation
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1981 1998 2015



Variations in Ground water Recharge
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1981 1998 2015



Results
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Infiltration
42.36 mm



2nd Scenario
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Infiltration
144.43 mm

Increases as 
3.4 times



Characteristics of Treated wastewater

S.No PARAMETER CONCENTRATION

(ACTUAL)

UNITS STANDARD LEVEL

1 BOD 8 mg/l < 30

2 COD 24 mg/l < 250

3 TSS 6 mg/l 50-1003 TSS 6 mg/l 50-100

4 PH 7.3 --- 6.5 – 8.4

5 OIL & GREASE 0.7 mg/l < 10

6 POTASSIUM 31 mg/l 5 to 20

7 SODIUM 391 mg/l 115-230 mg/l for
Sensitive crops.
230-460 mg/l Tolerant
crops.

8 PHOSPHORUS 1.24 mg/l 0.1 to 0.4

9 NITROGEN 7.85 mg/l >10



PERCOLATION Changes
Comparison of 22 Sub-basins



Prediction of 6 Sub-basins Percolation 
with 20 MLD Flow
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PREDICTED PERCOLATION

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Default-sub-4-PERCmm 463 418 462 356 414 447 295 293 408 416

Default-sub-6-PERCmm 316 346 511 389 361 397 239 215 245 403

Default-sub-8-PERCmm 451 407 451 347 403 435 287 286 397 405

Default-sub-12-PERCmm 463 418 463 356 414 447 295 294 408 417

Default-sub-24-PERCmm 476 429 475 365 425 459 303 301 419 428

Default-sub-47-PERCmm 462 417 461 355 413 445 294 292 407 415
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•Area of 1st 6 sub-basins was 1622 ha.
•Average recharge would be 404.2 mm



Prediction of 12 Sub-basins Percolation 
with 60 MLD Flow 
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2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

sub-4-PERCmm sub-6-PERCmm sub-7-PERCmm sub-8-PERCmm sub-12-PERCmm sub-24-PERCmm

sub-14-PERCmm sub-10-PERCmm sub-19-PERCmm sub-20-PERCmm sub-48-PERCmm sub-47-PERCmm

•Area of 1st 12 sub-basins was 2988 ha.
•Average recharge would be 422.5 mm



Prediction of 22 Sub-basins Percolation 
with 100 MLD Flow 
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2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

sub-4 sub-6 sub-7 sub-8 sub-12 sub-24 sub-25 sub-14 sub-28 sub-30 sub-31

sub-34 sub-38 sub-42 sub-54 sub-76 sub-82 sub-10 sub-19 sub-20 sub-48 sub-47

•Area of 1st 22 sub-basins was 6489 ha.
•Average recharge would be 373.6 mm



CROP GROWTH 



Management File – Schedule 



Comparison of Simulated yield with average by TNAU



NUTRIENT CHANGES
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Calibration 







Sensitivity Analysis



New set of values



Validation



Summary

 Model is first simulated with Scenario 1 and for this calibration
and validation was done with ET values

 Then the corrected model was used for future predictions.

 Outputs are focused on CROP GROWTH, GW RECHARGE,
SOIL NUTRIENT CHANGES and ECONOMICAL ASPECTS.



Conclusion and Recommendations

 The results of Calibration and Validation for ET value with objective
functions of R2 and NS were 0.86 & 0.72 and 0.85 & 0.61

 As an average of more than 300 mm will be percolated every year in these
22 sub-basins. These sub-basins has an area of 6500 hectares and
approximately 19.5 Mm3 of water will gets percolated.

If we properly utilize the treated wastewater as per this study, the Peri If we properly utilize the treated wastewater as per this study, the Peri
Urban will get lot of benefits in the form of CROP PRODUCTION, GW
RECHARGE.
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