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MANAGEMENT ZONES (MZ): homogeneous subfield regions with similar  
attributes affecting yield

(Doerge, 1999)
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Field Spec

~1 ha (300m x 30m) located in Capitanata plain in Southern Italy

The climate is "accentuated thermo-Mediterranean" 
with minimum temperatures below 0 °C in winter and maximum 
temperatures above 40 °C in summer. 

The soil is silty 

The field was split in two blocks (150 x 30m)

Deficit irrigation

(DE)

Optimal irrigation

(OP)



Sensor Time Crop Measured or 
calculated variables

Statistical or
geostatistical  analysis

EM38DD
Both polarization

May 12th 2010

September 20th

2010

Bare soil after cabbage 
harvesting

Bare soil after tomato 
harvesting

Bulk electrical conductivity 

(ECa mS/m)

Gaussian anamorphosis + cokriging

Gaussian anamorphosis + cokriging

GPR
Frequency 600MHz

September 24th

2010
Bare soil after tomato 
harvesting

Signal Amplitude (Volt) Gaussian anamorphosis 

Block kriging

WorldView2
8 bands:

coastal, blue, 
yellow, red, red 

edge band and two 
near infrared

July 2010 Tomato before water 
treatment differentiation

Vegetation index:

NDVI = (RNIR – Rred)/(RNIR + Rred)
NDRE = (RNIR – Rrededge)/(RNIR + Rrededge)

RNear/RGreen

Variogram modelling + kriging

FieldSpec
(400‐1000nm)

5 bands: 
Green (510‐580 nm)
Yellow (580‐630 nm) 
Red (630‐690 nm) 
Red‐Edge (705‐770 

nm) 
NIR (770‐1000 nm) 

August 9th 2010
August 13th 2010 
August 19th 2010

Tomato during water 
treatment differentiation

Reflectance PCA

Anisotropic LMC + cokriging of PCs in 
Green, Yellow, Rededge and NIR band per 
each data

Isotropic variogram + kriging in Red band

NON PARAMETRIC DENSITY NON PARAMETRIC DENSITY 
ESTIMATIONESTIMATION

(Silverman, 1986; Scott, 1992)(Silverman, 1986; Scott, 1992)

CLUSTER = LOCAL MAXIMUM OF PROBABILITY DENSITY 
FUNCTION

CLUSTER = LOCAL MAXIMUM OF PROBABILITY DENSITY 
FUNCTION

DEFINITIONDEFINITION
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ECa SEPT
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CLUSTERING R=2.9


