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Typhoon Bopha

Strongest tropical cyclone on record to hit Filipino
Island of Mindanao

Category 5 super typhoon with winds of 175 mph
(280 km/h)

Landfall on December 3 2012, causing widespread
destruction, leaving thousands of people homeless
and killing 1901 people




Typhoon Bopha
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Typhoon Bopha
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Wind set-up is limited! (no continental shelf, h>200 m just 3 km offshore)
Other processes responsible for flooding:

1. wave set-up and (infragravity) wave run-up
2. rainfall
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SFINCS model, an attempt to overcome these limitations
(Super Fast INundation of CoastS)
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SFINCS model B e
N e |

« 2D flood solver on a regular (1D or 2D) mesh
« Bates et al. (2010) i.e. LISFLOOD-FP

e N

do(ht+2)
_ qt_ghtAt at;. . . i
Qevar = (1+gheAtn2q /Re 013 ~—

 Wave set-up and (infragravity) wave run-up
- Empirical relations using offshore waves and bottom slope
« Forced along ~2 m depth contour
« Added advection term (optional)
« Spatially and temporally varying winds
« Spatially and temporally varying rainfall

« ~ Two orders of magnitude faster than Delft3D or Xbeach !
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SFINCS wave boundary conditiohs










SFINCS wave boundary conditiohs










XBeach vs SFINCS B e
N e |

3 hours, wave boundary conditions at peak of storm
No rain, no tides, no surge
20 m grid spacing, 10 km coastline

Xbeach SFINCS
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SFINCS animation
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SFINCS animation
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What’s next for SFINCS?

« Further testing

« Improvement of empirical relations for boundary conditions
 e.g. for different coasts (reefs)

« Hydraulic structures

 Infiltration

- GPU
« Sub-grid approach

« Large-scale surges
e Tsunami’s?

« Paper in preparation (Leijnse, et al. ????
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Questions?
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