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Observations from SWOT over inland waterbodies 
Pulichintal Hydro-power Project 

Benefits:
1.  global spatial-temporal coverage of continental 

water surface 
2. 2D WSE (DEM of water surface)
3.  monitoring of water level over entire river reach
4.  concurrent measurements of water level, WSS and 

river width Concurrent WSE measurements across  hydraulic structures (u/s and 
d/s) are valuable for estimating discharge, analyzing hydraulic 
properties, assessments of hydraulic jumps and flow transitions.



Performance Evaluation of SWOT-based WSE at Reservoirs and Rivers 

Dhote, P. R., Thakur, P. K., Gaur, K., Garg, V., Kumar, P., & Singh, R. P. (2025). SWOT Mission with Wide-Swath Altimetry: Observations and Insights into India’s Inland 

Waterbodies. Journal of the Indian Society of Remote Sensing, 1-10. https://doi.org/10.1007/s12524-025-02234-8

Brahmaputra River Godavari River

Krishna River

SWOT WSE evaluation showed root mean square 

error (RMSE) ranging from 0.32 to 1.25 m for rivers 

and 0.09 to 1.51 m for reservoirs
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SALIL Geo-Portal for Inland Waterbodies Monitoring of India

Features
• Mapped all the waterbodies 

greater than 6 ha
• Generation of WL time-

series
• Analysis of seasonal water 

change at administrative and 
basin scale

•  Future upgradation:
➢ Reservoir change in 

storage 
➢  River discharge 
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Change in Reservoir Storage Monitoring using SWOT and Sentinel-2 data 

Date
WSE 

(SWOT)
Area  (S2)
(Sq. Km.)

Cumulative Volume
 (BCM)

31-05-2025
459.50 13.04 -

03-06-2025
459.58 13.04 0.77

29-04-2025
460.55 262.71 0.91

19-04-2025
460.67 277.10 0.94

01-04-2025
461.34 295.38 1.13

19-03-2025
462.10 312.16 1.37

09-03-2025
462.19 315.91 1.39

18-02-2025
462.54 329.76 1.51

16-02-2025
462.64 329.76 1.54

28-01-2025
463.05 338.06 1.68

18-12-2024
463.76 352.77 1.92

Potential for Live 
Storage Capacity 
Assessment 

Nath Sagar Dam
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Characteristics of SWOT Data over Ganga River 

Fig. 2D WSE along the Ganga River reach derived from SWOT raster data 

(April 23, 2023)

Fig. Ganga River field campaign during April 23-26, 2025

• We show that the SWOT mission offers novel 
longitudinal WSE profiles and synoptic DEMs of water 
surfaces across river cross sections 

• SWOT data capture WSE and WSS dynamics at 
ungauged sites with optimized selection of quality flags 

 

Fig. Longitudinal WSE profiles from SWOT raster and node products 

compared with two GNSS systems over 4 days of the field campaign.
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Contd…

Fig. Comparison with in-situ gauge and satellite altimetry. 

Fig. Backscatter analysis over semantic classes using SWOT 

(April 24, 2023). 

Fig. Temporal variation of backscatter along the river 

main channel.

•  Node products show slightly better (WSE) 
accuracy than raster products, with RMSEs of 
0.19 m (GNSS), 0.09 m (in-situ station, 
Varanasi), and 0.88 m (virtual stations), 

• The quality filters reduce temporal resolution
• SWOT's near-nadir angles yield stronger 

backscatter from water surfaces compared to 
prior SAR systems enhancing river width 
detection 

Dhote, P. R., Agarwal, A., Paris, A., Singhal, G., Thakur, P. K., Oubanas, H., et al. (2025). Unveiling the first impressions of the wide-swath altimetry 
SWOT mission over the Ganga River, India. Geophysical Research Letters, 52, e2025GL115402. https://doi.org/10.1029/2025GL115402



Thank You
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Visit us: https://www.iirs.gov.in/
Email: pdh@iirs.gov.in / pankaj_d@hy.iitr.ac.in 
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