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REPRESA: Impact forecasting
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SWOT, GRIT and water surface elevations
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A I. GRIT River . 4. Extract SWOT river SP node heights to network and filter outliers
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® SWOT node height suspect
© SWOT node height degraded

Water height simulation :",'.-_" - 4. Extract SWOT river SP node heights to network and filter outliers
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Other model components
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Hydrodynamic model: LISFLOOD-FP Neal et al., 2012
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'y

e Qutlet points for runoff into river network
— GRIT river network

XA . . - - .
Fluvial-pluvial-coastal flood simulation domain

Elevation [m]
2,500

Coastline points for water level boundary

precipitation/ mm/h

0.4 0.8

2012 - Water Resources Research - Wiley Online Library

32.5°E

33.0°E 33.5°E 34.0°E 34.5°E 35.0°E

Rainfall - Reanalysis (ERAS)
CPM (CP4A, CCAM)

20

15

10

w

Water level /m
=N

o

-1
2019

2019-03-13 2019-03-16 2019-03-19 2019-03-22 2019-03-25
Date / y-m-d

Coastal tide and surge -
ADCIRC (Wind, Pressure)

-03-11 2019-03-15 2019-03-19

Datefy-m-d

2019-03-22 2019-03-26


https://iopscience.iop.org/article/10.1088/1748-9326/ada972
https://iopscience.iop.org/article/10.1088/1748-9326/ada972
https://iopscience.iop.org/article/10.1088/1748-9326/ada972
https://iopscience.iop.org/article/10.1088/1748-9326/ada972
https://iopscience.iop.org/article/10.1088/1748-9326/ada972
https://iopscience.iop.org/article/10.1088/1748-9326/ada972
https://zenodo.org/records/7629908
https://zenodo.org/records/7629908
https://zenodo.org/records/1297434
https://zenodo.org/records/1297434
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012WR012514

Results — TC Idai

15% March: TC Idai’s landfall

15-17": Flooding primarily pluvial (rainfall-driven).

After 17™: Fluvial (river-driven) flooding became dominant.
20%: Flood extent reached its maximum size.

After 20%: Floodwaters gradually receded.
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Results —Validation

Comparison to Sentinel 1 flood extents

Critical success index (0.77)

Hit rate (0.94) and false-alarm ratio (0.23)
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In progress

* Malawi, Mozambique, Madagascar models (all build symultaniously)

* Complete
* DEM (Fathom DEM) and river network (GRIT)
* Integration of model builder with EC Land outputs
* GRIT based hydrological routing for prior Q
* Linking of SWOT node heights and ERAS5 EC Land historical discharge
* ADCIRD boundary conditions
* Codes written but to run
* River bathymetry inversion from SWOT nodes heights
* LISFLOOD-FP model build
* Codes to write
* Extract GRIT Q at SWOT node overpass times

* Code to write initial conditions for model warm start (uses bathymetry inversion solver)



Summary

* We combine GRIT and SWOT to build a multithreaded 1D
river hydrodynamic model calibrated to SWOT heights

* This was linked with a 2D inundation model for compound
flood simulation

* We simulate ﬂooding from Tropical Cyclones given
kilometre-scale convection permitting climate model
forcing data

. Early results show promise against flood extent imagery for
tropical Cyclone Idai.
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