
Monitoring 
rainfed cereals 
under different 
soils and rainfall 
pattern

Ana Maria Tarquis, David Rivas-Tabares, 
Juan J. Martín-Sotoca, and
Antonio Saa-Requejo

0

0.5

1

N
D

V
I 



The problem

CEREAL CROP YIELD UNCERTAINTY

Soil
variability

Atmosphere
variability

Plant varieties

Crop management

2



Study area 
and climate

3

0

10

20

30

40

0

20

40

60

80

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Te
m

p
e

ra
tu

re
[º

C
] 

M
e

an
 P

re
ci

p
it

at
io

n
[m

m
]

CEA Climogram

Precipitation[mm/month] ºT min ºTmean ºTmax

0

50

100

150

200

250

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

[m
m

/m
o

n
th

]

ETP CEA[mm/month] Precip [mm/month]

Excess of
Precipitation

Drought

RAINFEED 
CEREALS

Digital soil maps from 
Self-Organizing Maps

Sub-basins

1

2

3
Site 1

Site 2



Method

4

12

3



Results

5

NDVI_S5 NDVI_S15

Means and 99.0 Percent LSD Intervals

0.46

0.48

0.5

0.52

0.54

0.56

M
e
a
n

0

0.5

1

N
D

V
I 

v
a
lu

e

SOM5_average

0

0.5

1

N
D

V
I 

v
a
lu

e

SOM15_average20 years NDVI series

0

30

60

90

120

150

180

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

P
r
e
c
ip

it
a

ti
o
n

 

[m
m

/m
o

n
th

]

PCP_SOM_5_sub50

0

30

60

90

120

150

180

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

P
r
e
c
ip

it
a

ti
o
n

 

[m
m

/m
o

n
th

]

PCP_SOM_15_sub24



Conclusions
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I. The NDVI average from both areas are statistically 
different in the growing season suggesting that soils 
and weather conditions are motivating the spectral 
variability of sites.

II. Self-Organizing map is a useful tool for soil variability 

III. Soil line approach is also a complimentary measure 
to identify spectral soil differences.

IV. Interannual variability during the crop growth for 20 
years allow identification of thresholds for crop 
yields estimation.
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