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Hydrologic components in floodplains



Flooding (If Vbankfull < Vin: Overbank)

Evaporation + seepage

Floodplains and channels are connected



When the water volume in the channel surpasses its capacity, 
additional water will flow onto the floodplain area

Overbank volume calculation

Floodplain – Channel representation in SWAT+



Implementing the floodplain-channel
interaction

•Deliniate floodplains.
•Set the HRUs within the floodplains as wetlands.
•Connect the floodplain LSUs to the channel
(chan-surf.lin file).

•Use DT to control wetland release.
•Parametisation of wetland paramaters.





Studied Area

1. Watershed discretized into 
305 sub-basins; 607 LSUs, 
and 6225 HRUs.

2. Simulated area: 631,300 
km2

3. Average PCP: 1140 mm
4. Average Streamflow: 5500

m3/s.
5. Average temperature

between 18 and 22 °C.
6. Very flat topography:

presence of the Pantanal.
7. Simulation period 1987-

2020 (3 years warm up)
8. Floodplain delimitation:

slope position method.

Paraguay River Basin case



Pantanal: a complex system
1. Largest tropical wetland in 

the world (140,000 km2)
2. The water dynamics

regulates the landscape,
vegetation dynamics, and
biogeochemical procesees.

3. Flood waves flowing along
the pantanal are strongly
dampened because of the
water spilling over the
main channel that
inundates the floodplain.

4. Flood wave propagates
along hundreds of
kilometers of the main
channel and interacts with
other floodplains.







Floodplain Storage

• Simulated annual
storage average
1.24x1010 m3  

• 61% of the surface 
runoff flows 
through the 
pantanal.

• Total Water 
Storage in greater
than the 
streamflow during
the first months.



Floodplain effect shifts and reduces peak flow



Conclusion

• The simulated results ranged from satisfactory to good, physical processes
are well simulated.

• The discretization of the watershed into LSUs and the inclusion the 
floodplain effect improved the simulation of discharge.

• New model outputs were added, including the total water stored in 
wetlands, LSUs, and HRUs.

• Maximum water storage occurs between March and April, with the annual
average storage of water in the floodplain being approximately 1.24x1010

m3

• Approximately 61% of the surface water travels along the floodplain before
reaching the outlet, highliting the importance on regulating the flooding.

• Results suggest that SWAT+ is capable of satisfactorily representing the 
hydrology of the Paraguay River Basin.
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Thank you! Merci! Gracias! ありがとう!

Questions?



Upland-Floodplain pairs

Routing unit 2 is the upland: 
sends water to routing unit 1 
(floodplain)

Channel ID

Routing unit number



Codes.bsn
i_fpwet = 0 (no 

floodplain
effect)

i_fpwet = 2 
(floodplain

effect)
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