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Accurate runoff estimation is fundamental
to improving streamflow forecasting,
particularly in large river basins with sparse
or uneven rain-gauge coverage. This study
investigates the identification of
representative rain gauges from a densely
but randomly distributed network to
support reliable runoff simulation in data-
limited regions.
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Simulated runoff for HC network Simulated runoff for SOM network

The present study aims to select key rain gauges
from randomly installed rain gauges in large basins
with wide ungauged areas.
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0.6750.6270.7550.8160.721R2

0.8220.7920.860.9030.849Pearson’s r

0.6700.7270.5990.6020.761NRMSE

0.6640.6040.7210.7290.563NSE

0.8910.8830.9120.9320.821IA

Conclusions and Implications
• The use of 15 key rain gauges identified through Hall’s method is recommended for

runoff prediction in the Middle Tapi Basin.
• The proposed framework is transferable and can be applied to other large basins with

heterogeneous rainfall patterns and limited monitoring infrastructure, offering a
practical approach for optimizing rain-gauge networks to enhance hydrological
modelling and flood forecasting.
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Study area (Middle Tapi Basin): 32000 km2

Total rain gauges installed: 26

Full network 
(26 gauges)

• Hall’s (15 gauges)
• K-means (9 gauges)
• HC (9 gauges)
• SOM (9 gauges)


