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Introduction Results

" The July 2021 flooding event (Figure 1) has cast doubt on the ability
of current models to forecast previously unseen events due to factors
such as limited observations, uncertainties Iin simulations, and
calibration.

" One promising approach is the assimilation of satellite-derived soill
moisture estimates Into prognostic hydrological models, which has
the potential to reduce uncertainty in soil moisture and streamflow ‘ ' ’ : ' ‘ ~ Upper Bound
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Figure 1. Overview map of the study area with European context. Digital Elevation |
Model (DEM) overlaid by the main rivers (blue) and river gauges (red). ESA CCI GLEAM ERAS5
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Objectives
0.2 . 0.2 0.2
= Testing Initial, antecedent moisture state of the catchment effect, . e o ' B
particularly soil wetness on flood occurrence and magnitude.
" Testing EnKF lities In iImprovement of soil moisture an
reezfltti?ne flood fgigs::sti:]es provement of SO oisture and 04 £ " CCI DA proves to be a robust approach for
. . J: — . 0.3 representing soil  moisture dynamics (good
" Proposing and implementing a novel application of the First Order 02 S agreement with GLEAM)
Reliability Method (FORM) to validate the reliability of the DA 0.1 |

performance in a probabilistic framework.

Model: ParFlow-CLM

Figure 4. Temporally averaged SWC (m3/m?3) over flood period.
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" CLM represents land surface processes, surface energy balance, 150 - { |
vegetation dynamics, biogeochemistry, and snow accumulation and @ A Cocron
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melt. S
= ParFlow effectively captures the complex dynamics of unsaturated 50 {200 e
and groundwater flow, as well as surface flow, within a 0 — — = 180
comprehensive continuum framework . -3 A e 160
" This Integration enables a coupled representation of water, energy, e vt 40y
and momentum exchanges between the surface and the subsurface. B | | | 1T &=
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— Figure 5. Simulated (left panels) and observed daily discharge (right panels).
/ Initialization of ParFlew-CLM \
| i i i . h
ParElow-CL M-DA mtegraS’E[l:nr];or time
D Table 1. The probability of failure calculated using the FORM.
] Read Observations ParFIODWACLM_ Ps
eBservations available? RE > 0.35 CE < 0.75 DDA > 0.2
5 Call EnkF GLEAM| ERA5 |GLEAM| ERA5 |GLEAM | ERAS5
Update ParFlow- End of
CLM imulation? AN /
YES NO ESACCI- | 12% | 15% | 11% | 14% | 7% | 11%
v DA
/ \ 4 A CCI-DA | 9% | 12% | 10% | 10% | 8% | 9%
Va;‘foag;%';lgﬁgsures . S;E\’;“Qﬁfd“gtiata Post-processing Open-loop | 14% | 17% | 15% | 16% | 12% | 14%
e Deterministic e River gauge data - ~
\ / " ESA CCI-SM DA shows the lowest probability of failure across all locations, indicating

Figure 2. DA framework. superior performance In reducing failure risk.
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