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Map of  SWOT-observable rivers at 50 m and 100 m 
width thresholds

(Source: Pavelsky et al., 2014a)
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 (Source: https://indiawris.gov.in))  

With a land area of 3.2 million km2, India is home to many 
river systems and perennial streams. 
Rivers: Himalayan, Deccan, Coastal and Inland Drainage  
 
 
 
 



River Discharge

Validation

3SWOT ST MEETING OCTOBER 17, 2025

WHAT TO EXPECT? 

1. Can we get 
NRT Discharge estimates 

over India? 

2. First hand validation of 
SWOT Datasets? 

3. Is there an alternative to 
SWOT river width? 
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CAN WE OBTAIN NEAR REAL TIME  
(NRT) WSE AND DISCHARGE OVER INDIA? 



 

 CWC manages 1,500+ stations 

     (CWC under Ministry of Jal Shakti) 

 Near-real-time data is unavailable ! 

 CWC provides graphical representations
of sub-daily WSE data (hourly during
monsoon seasons) for the entire river
network (classified and unclassified)
monitoring stations over CWC’s flood
monitoring and flood dissemination
portal (https://ffs.india-water.gov.in/).

 Variations of WSE across 7 day 
moving windows 
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 Web Scraping to extract NRT telemetry-based WSE 
measurement of more than 1500 stations Generated 
RCs for more than 200 stations using historical WSE-
discharge measurement. 

 Extended NRT discharge of more than 200 stations 
over India. 

 Developed a web portal (www.Indiariverflow.com) for 
sub-daily data dissemination. 

 30+ Million WSE (2020-2024) 
 4+ Million Discharge (2020-2024) 
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http://indiariverflow.com/ 



First-hand validation and performance 
assessment of the SWOT-derived WSE data 

8SWOT ST MEETING OCTOBER 17, 2025



WSE from 
GUARDIAN 
(Indiariverflow.com) 
• Location 
• Time 

SWOT Node and lake 
data (July 2023 to 
December 2024) 
• Node and Lake 

Location 
• Overpass Time 

Nearest SWOT 
Location 

Closest Time on 
collocated day 

Spatio-Temporal 
Collocation 

SWOT WSE 
performance SWOT 

QC

- Total 419 stations 

- 233 rivers wider than 100 m 

- 134 rivers narrower than 100 m 

- 52 reservoirs 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐸𝑟𝑟𝑜𝑟ௐௌா = 𝑊𝑆𝐸௜
௦௪௢௧ − 𝑊𝑆𝐸௜

௚௔௨௚௘
− 𝑊𝑆𝐸௠௘௔௡

௦௪௢௧ − 𝑊𝑆𝐸௠௘௔௡
௚௔௨௚௘
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 Total observations for rivers: 31,632: 15,765 (49.8%) 

are for narrower rivers and 15,867 (50.2%) are for 

wider rivers.  

 After the quality flag of SWOT node observations: 
12,908 (40.81%) are retained. 

 Wider rivers exhibit a low relative error of 18.02 cm 
and a high Spearman correlation (ρs > 0.88).  

 Narrower rivers exhibit increased uncertainty, with a 
relative error of 25.72 cm.  
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 SWOT performs well over Indian rivers!  

 Performance improves during the monsoon, where RE decreases to 16.56 cm for wider rivers and 24.34 cm for narrower rivers, 
emphasiZing SWOT’s enhanced accuracy under high-flow conditions. 

 Over reservoirs, SWOT achieves high accuracy, with an RE of 10.80 cm for node product and 13.64 cm for lake product. 

 SWOT shows high performance during the monsoon with RE of 8.65 cm and 11.80 cm for node and lake products, respectively, 
possibly due to reduced dark water effects. 
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CAN THERE BE AN ALTERNATIVE TO SWOT 
RIVER WIDTH FOR DISCHARGE ESTIMATION? 

River Discharge
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Can the SWOT WSE, Slope estimates + MERIT DEM based width estimates and GUARDIAN datasets help 
0ptimizing FLP? 
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Scatter plot of WSE from SWOT with the width from SWOT 
and DEM-derived for all ten stations   
 
DEM-derived width seems to show better hydraulic 
consistency, which shows a more stable and monotonic 
relationship, an essential characteristic for reliable 
discharge estimation 

(Manuscript under preparation)
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River Discharge

Validation
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CONCLUSION 

YES! 

YES! 

MAYBE? 
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