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Soil Moisture for Civil Protection purposes



ASCAT soil moisture: 

WET

ASCAT soil moisture: 

MEDIUM to DRY

2 flood events with the 

same RAINFALL: 

70mm/1.5 days

HIGH FLOOD

NO FLOOD

«Starting» value

Antecedent Precipitation: 

MEDIUM
Antecedent Precipitation:

MEDIUM to WET

Soil Moisture for Civil Protection purposes
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Soil Moisture for Civil Protection purposes



ASCAT Advanced SCATterometer

Soil Moisture for Civil Protection purposes: our experience



SM_ASCAT 

(HSAF)

Wagner et al., 1999 (RSE)

Albergel et al., 2009 (HESS)

High capacity → High T values

T  
T  

Soil water index (roots region) is obtained filtering the large scale product
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SWI Soil Water Index (filtro esponenziale)

Soil Moisture for Civil Protection purposes: our experience



CENTRAL 

ITALY

Validation
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17 events : January 2010 – February 2013, Area=4815 Km2

Initial conditions evaluation

SM_ASCAT product

Input data: 

Observed rainfall 

Benchmark

Discharge data at 

Montemolino

section (Tiber river)

Initial conditions evaluation

API5 and AMC class

Tiber River catchment example
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Tiber River catchment example
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Umbria Region real time flood forecasting tools
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Umbria Region real time flood forecasting tools: website

http://www.cfumbria.it/


Flood event of 
January 2010

Jan-2010

http://www.cfumbria.it/
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Umbria Region real time flood forecasting tools: website
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Umbria Region real time landslide forecasting tools



Umbria Region real time landslide forecasting tools



Umbria Region real time landslide forecasting tools



Nearly real time risk scenario 

production

Umbria Region real time landslide forecasting tools: risk scenario



Perugia municipality scale scenario example

Umbria Region real time landslide forecasting tools: risk scenario



Umbria Region soil moisture visualization: website



✓ Rainfall RT observations

✓ Thermometric RT observations

✓ Soil Moisture automatic data (ground stations)

✓ ASCAT satellite data:

• ftp H-SAF project (Europe)

• EUMETCAST service (globe)

✓ METEO RADAR data (National Civil Protection Dept)

TIME VARIANT DATA

✓QPF (various meteorological models)

✓ Predicted temperature

PREDICTED DATA

Umbria Region operative experience



✓ Near Assisi

✓ Rock slope (abandoned 
stone quarry)

✓ First slide in 2003

✓ Landslide monitoring 
(extensometer, 
inclinometer) 

✓ Meteorological 
monitoring (rainfall and 
temperature)

Torgiovannetto landslide (Assisi – PG) example



Soil moisture is estimated through 
ASCAT and considering an Antecedent 

Precipitation Index

October 2007 – July 2009

Brocca et al., 2012 (RS) – Open access

Torgiovannetto landslide (Assisi – PG) example



7520tot1h-max WISPIAP P  Ĥd ++++= 

1h max rainfall

Total rainfall
Displacements

Antecedent Precipitation Index (N=20 g)

Soil Water Index (T=75 g)

1) only rainfall (Pmax-1h e Ptot)

2) rainfall + API20

3) rainfall + SWI75

4) rainfall + API20 + SWI75

tot1h-max P P  Ĥd ++= 

20tot1h-max PIAP P  Ĥd +++= 

75tot1h-max WISP P  Ĥd +++= 

7520tot1h-max WISPIAP P  Ĥd ++++= 

Multiple linear regression

Torgiovannetto landslide (Assisi – PG) example



2) rainfall + API20

OBSERVED

ESTIMATED

Landslide displacement prediction

Torgiovannetto landslide (Assisi – PG) example



4) rainfall + API20 + SWI75

OBSERVED

ESTIMATED

Torgiovannetto landslide (Assisi – PG) example

Landslide displacement prediction



Landslide displacement prediction

Torgiovannetto landslide (Assisi – PG) example



SMAP (band L, 9km resolution, 2-3 days)

SMAP Soil Moisture Active and Passive

FUTURE DEVELOPMENTS (IF FUNDED)

SMAP: 

Soil 

Moisture 

Active and 

Passive 

mission



Sentinel-1

(1km, 2-3 days)

Sentinel-1

FUTURE DEVELOPMENTS (IF FUNDED)
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model starts one months before the first events

FUTURE DEVELOPMENTS (IF FUNDED)

Full early warning models assimilation



Thank you for attention!
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