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© CleanPNG

Hydrological model

GloFAS (JRC & ECMWF)
https://ec-jrc.github.io/lisflood-model/

https://global-flood.emergency.copernicus.eu/

Google LSTM (Nearing et al. 2024 & Kratzert et al. 2019)
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✓

Build a vision-based model

✓

Consider uncertainty in meteorological forcing

𝐗𝒕

Forecast River DischargeInitial Condition

Motivation behind RiverMamba:

𝐗𝑑𝑖𝑠24
𝑡+1 𝐗𝑑𝑖𝑠24

𝑡+2 𝐗𝑑𝑖𝑠24
𝑡+3 𝐗𝑑𝑖𝑠24

𝑡+7

RiverMamba

Can we build a vision model that improves flood forecasting and 
provides high-resolution predictions globally?
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Experiments:  ~1.6 M points at 0.05° resolution (3000 x 7200 pix)



10Computer Vision Group – University of Bonn

RiverMamba:
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Space-filling curves: 𝜑: ℤ𝟑 → ℕ
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RiverMamba:
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Vision Mamba:

ℎ′ 𝑡 = 𝐀 ℎ 𝑡 − 1 + 𝐁 𝑥 𝑡

   𝑦 𝑡 =  𝐂 ℎ(𝑡)  +  𝐃 𝑥(𝑡)

ℎ𝑡  = ഥ𝐀 ℎ𝑡−1 + ഥ𝐁 𝑥𝑡

 𝑦𝑡 =  𝐂 ℎ𝑡 +  𝐃 𝑥𝑡
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[Mamba: Gu, Albert and Dao, Tri, “Mamba: Linear-time sequence modeling with selective state spaces." arXiv preprint arXiv:2312.00752 (2023)]
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Forecast block:
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Evaluation on GloFAS-reanalysis river discharge (2021-2024):

2-year return period events

5-year return period events
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Evaluation on observational GRDC river discharge (2021-2023):

GloFAS (ECMWF): Harrigan et al., “Daily ensemble river discharge reforecasts and real-time forecasts from the operational Global Flood 
Awareness System”, Hydrol. Earth Syst. Sci., (2023).

2-year return period events
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Comparison to ungauged Google reforecast (2014-2021):

LSTM (Google): Nearing et al., “Global prediction of extreme floods in ungauged watersheds”, Nature (2024).
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Germany floods 2024



https://hakamshams.github.io/RiverMamba/
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