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The team
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Project: Machine learning based flash flood forecasting in West Africa with satellite observations
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Flash flood warnings require high-resolution/low latency information
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A ML-based Flash Flood Forecasting System for West Africa R

Development of a SERVICE for West Africa Improving capabilities: Integration into existing
operational system (WA partners)

Monitoring Challenge: Short-term QPFs based on satellite inputs

Rainfall Inputs Hydrologic Outputs
Operational Ensemble Hydrologic Forecasts
IMERG observations ( Hydrologic (+2hrs — +5 days)

(up to -4hrg), Modeling Tool Q4
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m OPERATIONAL FLOOD FORECASTING
AND ALERTS IN WEST AFRICA

Ensemble IMERG-based Nowcasts -~
(-4hrs — +2hrs)
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WRF Forecasts
(+2hrs — +5 days)
Forecasting Challenge: Coupling with regional NWP
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Distributed hydrological modeling for flash flood prediction

SERVIR

i Ensemble Framework for
X Flash Flood Forecasting

N~/ FLASH

Flooded Locations And Simulated Hydrographs Project

-

Fi ﬂgﬁ improving the science behind flash flood prediction

EF5 models the macro-processes of the water cycle

B Alex Lamers &

CREST maximum unit streamflow is an invaluable tool
to get a sense for the potential magnitude of ongoing
flash flooding (provided the input MRMS estimated
rainfall is close to accurate). For the St. Louis flash
flood we were well into the significant range over much
of the city.

F15] [ Map Conter: -90.757,38.831 | QPE CREST Unit Streamflow | ["o712672022 09:20 UTC |
|

Flamig, Z.L., Vergara, H. and Gourley, J.J., 2020. The Ensemble Framework For Flash Flood
Forecasting (EF5) v1.2: Description and Case Study. Geoscientific Model Development
Discussions, 13, 4943—-4958, https://doi.org/10.5194/gmd-13-4943-2020, 2020.
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Distributed hydrological modeling for flash flood prediction e

Ensemble Framework for ::2::;

Flash Flood EorecaSting Outputs

Precipitation
IMERG

Al-based Nowcasts
WRF-Forecasts

Flow Routing Outputs
Surface Runoff . , P
— < S 1-D Kinematic Wave I Unit Streamflow
EVﬁPOtranS_P"atlon CREST Approximation Soil Saturation
Climatological PET

(FEWS/FAO)

a4

a-priori estimates of model parameters based on globally available geophysical data

W

Soil water capacity - WM

Parameter — a,

Flow Routing

1-D Kinematic Wave
Approximation

Surface Runoff
CREST

Infiltration
Parameter
Lookup Table

I 1—

L1l

Basin Temperature

Saturated Hydraulic
Conductivity- FC

. . Why o > o
. & ‘ 1 ..‘,F" o G
1% a - ) y Basin Area
Depth-to-Bedrock ~ : S
o 2 a AN i
: Basin Average Annual ‘G o
- Variable Infiltration Curve ] Rainfall ¢
2 f (VIC) Parameter - B
Impervious Area
R Percentage - IM
https://soilarids.org

AGU Fall Meeting 2023 H11A: Advancements in Monitoring, Modeling, and Prediction of Hydrological Extremes and Their Adaptations |




Impacts: 18 reported
fatalities and severe
material damage

Sources reporting this
event: Flash Flood
Database, Flood List

Unit Streamflow m* s km2

Ponding/Flooding - Nui

Flooding

Flooding - Significant
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Establishing a robust baseline for short-term QPFs
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Pulkkinen, S., D. Nerini, A. Perez Hortal, C. Velasco-Forero, U. (mm/h r)

Cermann, A. Seed, and L. Foresti, 2019: Pysteps: an open-source

Python library for probabilistic precipitation nowcasting
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Establishing a robust baseline for short-term QPFs
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Understanding flash flood predictability in WA
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Cote dlvoire
2018-06-18 00:00

s Studying rain storms events in the West Africa domain
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Duration (hr) 48
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Individual storm objects AT R A C K C S@

"W\ Estimated track from centroids An Algorithm For Tracking Convective Systems

Ramirez-Cardona, A., Robledo, V., Rendon, A., Henao, J. )., Hernandez, K. S., Rios, S. G., Mejia, J. F. (2022). Algorithm

< B | for Tracking Convective Systems (ATRACKCS) (v.1.0), Zenodo, 10.5281/zenodo.7025989
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Brightness temperature [K] https://github.com/alramirezca/ATRACKCS
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Summary and ongoing efforts o

o We seek to realize the potential of satellite-based systems to provide timely flash flood warnings
e ML-based nowcasting and very high resolution domain in Ghana

e Capacity building for West Africa partners

Contact

» Humberto Vergara — humberto-vergaraarrieta@uiowa.edu Ghana Domain

Very High Resolution National Domain

> Lab Website — https://ahwa.lab.uiowa.edu

» SERVIR Project (Website coming soon!)
» Efthymios Nikolopoulos - efthymios.nikolopoulos@rutgers.edu
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