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… about changing scales
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Alento River Basin – Seasonality and land-use changes
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Gioi Cilento weather station in Alento River Basin
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Time series of 6-month SPI and statistical distribution (normal).

The magenta line depicts the 12-month moving average

extremely wet

extremely dry extremes

no such a big change in about 100 yrs actually, but…



Box-plots of 6-month Standard Precipitation Index (SPI)
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On characterizing the Mediterranenan seasonality
Presence of two transition phases

ra
in

y
 p

h
a
s
e

ra
in

y
 t

o
 

a
ri
d

 p
h
a
s
e

a
ri
d

 p
h
a
s
e

a
ri
d

 t
o
 r

a
in

y
 

p
h
a
s
e

ra
in

y
 p

h
a
s
e



monitoring soil moisture at different scales at MFC2
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Romano et al., VZJ 2018

MFC2 area

Drainage divide

Cosmic Ray probe

SoilNet units
250 m

Creek
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monitoring soil moisture at different scales at GOR1

Romano et al., VZJ 2018

GOR1 drainage divide

Cosmic Ray probe

SoilNet units

Creeks

250 m

Streamflow sensor



on bridging the gap between point- and field-measured SM
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Soil moisture (SM) measurements by TDR, sensor net, and cosmic-ray probe

at GOR1 and MFC2 sub-catchments

CR SoilNet units spatial-average SoilNet

CR SoilNet units spatial-average SoilNet

spatial-average TDR

spatial-average TDR

Romano et al., VZJ 2018



Lesson learned about seasonality
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Comparisons among seasonal PDFs of spatial-average soil moisture

at MFC2 and GOR1 sub-catchments

Romano et al., VZJ 2018



general soil moisture behavior of MFC2 and GOR1
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Relationship between spatial-average and standard deviation of soil moisture

at MFC2 and GOR1 sub-catchments



seasonal SM behavior of MFC2 and GOR1
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Seasonal relationship between spatial-average and standard deviation soil 

moisture (sensor net) at MFC2 and GOR1



ortho-mosaic at MFC2 from UAS
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Thermal mosaic

17 cm resolution



soil moisture retrieval from Sentinel-1
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MFC2 sub-catchment

Bounding box (considered for 
spatial processing and analysis)

Agriturismo Tre Morene
(Luigi‘s place)

DEM, spatial resolution 5 m, 
MFC2 and surrounding (also 
covering bounding box)

File name: DEM5m_bacino_MFC2.asc/.tif

Projection: WGS84 UTM 33N (epsg 32633)



LiDAR at MFC2 (LiDAR data from Ministry of Environment)
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LiDAR, spatial resolution 0.8m×0.8m, for MFC2, 
relevant for computing soil surface roughness (by 
topographic roughness index for consideration in 
soil moisture monitoring) 

MFC2 sub-catchment

Bounding box (considered for 
spatial processing and analysis)

Agriturismo Tre Morene
(Luigi‘s place)



MFC2: Ave. and Std.Dev of soil moisture by Sentinel-1
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▪ High spatial-temporal near-surface soil moisture mapping (~ 5 cm) → time series
▪ Shown are estimated soil moisture maps for four different sensor dates (each at 

satellite overpass in the morning, ascending (e.g., S1A_a44, S1B_a44,): 04:51:01 pm –
05:04:48 pm

▪ The observation period refers to the soil moisture field campaign by the Master student
▪ Mapping algorithm is random forest. Please consider that analysis is not final
▪ Spatial resolution is 10 m (based on SAR C-band, Sentinel-1)

Nov 10, 2018 Nov 16, 2018 Nov 22, 2018 Nov 28, 2018

MFC2 catchment

Agriturismo Tre Morene 
(Luigi‘s place)

Soil moisture monitoring plots

Average = 41.99%, Std dev. = 4.39% Average = 41.61%, Std dev. = 4.54% Average = 41.96%, Std dev. = 4.42% Average = 41.60%, Std dev. = 4.63%



Alento River Basin – Effects of seasonality and land-use changes
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Upper Alento River Catchment – Land-use change effects
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Nasta et al., STE 2017



sampling scale – obs. scale – model scale
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Nasta et al., AdWR 2019



Concluding remarks
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➢About the data …: improving our monitoring 
techniques over a broad range of scales (to measure or 

infer soil hydraulic properties & fluxes at scales of interest for environmental 

planning).

➢About the models …: importance of identifying 
dominant vegetation, soil and topography
controls on ecosystem dynamics.

➢Need to identify new criteria for efficiently moving 
across scales.


