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BACKGROUND

» Flood mapping is essential for urban resilience, yet
conventional hydrological models often perform poorly in
data-scarce contexts.

= Alternative approaches include optical/SAR remote
sensing, simplified flood modeling, and multi-criteria
analysis.

= Limited objective evidence on their complementarity calls
for benchmarking (data needs, performance, decision
relevance).

STUDY AREA

g — A
£
/
3

| Antananarivo (Madagascar) is
" emblematic of flooding
challenges in data-scarce,
resource-limited urban
environments.

Representative of many
rapidly growing cities.

The case study was selected
based on relevance and
data availability
(intense rainfall event,
Jan 2022).
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Multi-criteria
Analysis (MCA)

Simplified flood

Remote Sensing (RS) modeling

DEM > Altitude, slope, TWI,
SPI

Rainfall, Land use, NDVI
Distance from river, Lithology

Pleiades Sentinel-1 DEM, Rainfall, Surface
image image roughness, Infiltration
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Fast Flood Multi-criteria
Classification Simulation analysis
(FFS) - online (Equal weights)
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Post-calibrated Flood susceptibility
water levels map (classified)
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Flood Flood Flood extent + Susceptibility map
extent extent water depth (very-high
(observed) (observed) (simulated) susceptibility class)
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Validation (cross-referencing with field data) — affected areas
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OBJECTIVES

Compare flood maps derived from remote sensing,
Fast Flood Simulation, and multi-criteria analysis.

Assess their strengths, limitations, and operational
2 usefulness across response, recovery, and long-term
planning

KEY FINDINGS and OPERATIONAL TAKEAWAYS

Avoid false Overall
Detect floods
Method Sensitivity (%) alarms accuracy
Y1) specificity (%) (%)
Pleiades 15.12 97.67 92.51
Sentinel-1 0.32 99.78 93.56
FFS 79.53 92.71 91.89
MCA 68.15 94 .41 92.78

> FFS is most suitable for event support (flood extent +
water depth) and achieves the highest flood detection in
the validation.

» MCA supports risk prioritization and long-term
planning, providing a robust compromise between
detection and false alarms.

> Remote sensing is best used for post-event mapping
and validation in this case study, and methods are best
applied in combination across prevention—response—
recovery.
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REMOTE SENSING

Refining flood
vulnerability mapping
Improving flood risk
prioritization
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RS—FFS—MCA complementarity across risk-management phases
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