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Wheat Reflectance Casa Jara April 17th 2015
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o Map the nitrogen content in the crop
using remote Sensing techniques.

o Derive NNI (Nitrogen Nutrition Index)
maps for variable rate fertilization.
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Wheat, year 2016
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radiometro. Dia 21.
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FIELD WORK: s2 NNI Map

Field Spectroscopy to Support Precision Agriculture

REP MTCI

Wheat Reflectance Casa Jara April 17th 2015
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Field Spectroscopy to Support Precision Agriculture

Wheat Reflectance Casa Jara April 17th 2015

Resultados del ajuste en Casa Jara de los indices
red-edge obtenidos de las imagenes de Sentinel 2A
frente a QN medido en campo.
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Indirect Nitrogen Nutrition Index (NNI) map on wheat 21st May 2016, from

Red-Edge Sentinel 2A bands
Albacete (Casa Jara), Spain
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FIELD WORK: NNI MAP DECISION SUPPORT > rircerecacn rse

Field Spectroscopy to Support Precision Agriculture
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Field Spectroscopy to Support Precision Agriculture

Sample spectra
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DATA PROCESS: SoiL

Field Spectroscopy to Support Precision Agriculture

L] [ ] OdS~ 0 b B _m_Ev.values,

Home Insert Draw Page Layout Formulas Data Review View

Ly Calibri (Bady) , 3| A =
L0 o

Paste
<7

D42Ve 24.37 45.63 2999 DATA FOR MODELLING
E51Va 15.93 45.52 3855

Get file for modeliing
E51Ve 15.93 45.52 38.55 - - -
E51ve 15.93 45.52 38.55 %/C:\Users\Elena Pareja Serrano\Deskiop\Tesis\FieldASD\_m_Ev_values_10nm%.txt

39 ,
o Parles ImportData Modelling | pata Manipulations | PCA | PLSRCross Validation | PLSR Model
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0 sand_% silt_% clay_% pH CE1 5 _mmtCl-_ppm $042-_ppm SOM_% g

1163 46.19 42.18 8.23 0.51 2833 69.14 275 014 11.2|7.25482791 7.35028415 7.67

1163 46.19 42.18 8.23 0.51 2833 69.14 275 014 11.2|8.71150419 B.6696442 8.924

11.63 46.19 42.18 8.23 0.51 2833 69.14 275 014 11.2|9.63114753 9.45012123 9.643 umM 1

14.14 49.82 36.03 822 0.56 35.39 106.57 2.63 0.14 11,04 7.34725048 7.53875299 7.877 o

14.14 49.82 36.03 8.22 0.56 35.39 106.57 263 0.14 11.04| 7.45586246 7.51396709 7.759 *300 R

14.14 49.82 36.03 8.22 0.56 35.39 106.57 263 0.14 11.04| 75597686 7.51269518 7.720 UM3 R UM&
C24va 23.67 4931 27.01 841 0.51 3183 76.86 238 012 11.81| 8.55826326 8.35827845 8.515
C24ve 23.67 4931 27.01 841 0.51 3183 76.86 238 012 11,81 9.71374727 9.47037197 9.645 i L UMS - -o- UM&
C24ve 23.67 4931 27.01 8.41 0.51 3183 76.86 238 0.12 11.81| 7.54707135 7.59231679 7.874
C25Va 25.61 4951 24.88 839 048 31.82 87.14 259 0.1 15.5|7.74518353 8.00123196 8.299
c25vc 25.61 49,51 24.88 839 048 31.82 87.14 259 0.1 15.5|8.32642645 8.50476598 8.834
c25ve 25.61 49.51 24.88 839 048 31.82 87.14 259 0.1 15.5| 7.97605053 8.15662101 8.451
c27va 32.92 42.59 24.5 841 042 3191 8171 265 011 13.42| 10.1926763 10.4730486 10.87 100 + T T T T Y r
c27ve 32.92 42.59 24.5 841 042 3191 8171 265 011 13.42| 10.8048504 107789824 11.04
c27ve 32.92 42.59 245 8.41 042 3191 8171 265 011 13.42| 8.85838681 9.11353203 9.467 380 680 1000 1300 1600 1900 2200
c28va 22.89 50.09 27.02 8.39 048 30.07 62.86 315 0.18 9.95(7.67805739 7.91876153 8.208
c28ve 22.89 50.09 27.02 839 048 30.07 62.86 3.15 0.18 9.95(9.47152216 9.69355834 10.0057051 10475601 10.8362843  11.1955937 115180462 119287773
c28ve 22.89 50.09 27.02 o - e “
C33Va 27.19 45.41 2730 B ParlLeS version 3.1 - O
[=E 27.19 45.41 27.3

Import Data Prediction ‘ PLSR Predict | Bagging-PLSR |

[IMPORT DATA FOR MODELLING |

|| o

F56Va 26.29 50.06 2365 Header information - data for mode ling
F56Vc 26.29 50.06 23.65

F56Ve 26.29 50.06 23.65
F58Va 35.18 41.18 23.65

0 sand_% silt_% clay_% pH CE1_5_mmhoscm Cl-_ppm S042-_ppm SOM_% N_% CN N-NO2

F59Ve 35.18 4118 23.65 ;]| 27 J :‘j, 8
FEOVa 18.46 50.19 EVEL :
FEOVE 18.46 50.19 L35 [ varibies Labels
FEOVe 18.46 50.19 3135

F61Va 1423 49.29 36.48 1163 4619 4218 823 0.51 2833 €914 275 BigVa
F61Ve 14.23 49.29 36.48 1.3 46.18 4218 823 0.51 2833 89.14 275 B1gVe
F61ve 14.23 49.29 36.48 11.63 46.19 42.18 8.23 0.51 28.33 68.14 275 815Ve

HiTVa 324 4647 2113 14.14 49.82 26.03 8.22 0.68 3539 10857 263 Bi9vVa
HTVe 32.4 46.47 21.13

14.14 4 ; 7 Brave
WITve 324 46.47 2113 1 9.82 28.03 8.22 058 35.39 106.5 263 i
=
H79va 29.58 4635 24.07 14.14 4982 3802 8.22 0.5¢ 35.39 106.57 263 -
29.58 46.35 24.07
. Histogram
Jask R3S DATA TO MERGE it
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|| Check to merge files from a single directory 8
e
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: 2
) | 3 =
P s
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0 1 1 []
Protocolos y | et [ SAVE MERGED FILE [] 2 25 3

F59Vc 35.18 41.18 23,65 Total Number of y variables Select y variable for modelling

Selectedy X variables

275 7.26483
275 87115
275 9.63115
283 7.34725
263 7.45588
263 7.55877
y Statistics

mean | 2.80

st dev 0.32

med. | 268

max. 3.80

i v | 238

4 min 23

skew 0.03

Pareja Serrano, Elena; 2018 oo tiia s rihi e e ittinieu i e oo ey

ppm P_ppm Carb_% Calizs _% K_meq100g Na_meq100g Ca_meq100g Mg_meq100g KMg

sizey sizeX
[ 60 209

X-label
7.35028 767843 8.00085 420
86689684 892482 930728 420
945012 9.64391 9.93507 440
7.53875 7.87769 8.30811 450
7.51397 7.765953 8.10728 480
7.5127 7.72088 8.09507 470
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Field Spectroscopy to Support Precision Agriculture

MO: Organic Matter

3)3s y = 0.88x+3.29
R2=0.84
< RPD=2.5
0
% 25 -
— A
o -
> A
15 ; . remoto
_ 15.0 25.0 35.0
Integrating MO medida (g/kg)
Sphere- 7 nov. 2017
Laboratory 35 5y =0.5482x + 1.2366
Rz - 042 [ ° )
i ASD field -FO_, 37 RPD = 130 o. ® e
Radiémetrd 3 e ° ¢
3.5 1y = 0.8737x + 3.3546 525 e °
2 — €
.| RP=064 e 5 . .
5°] RPD=1.69,5 %3¢ * 2
S5 H ot ; $
E Y 1.5 T T T 1
) H 15 2 25 3 3.5
X 2 % som observado
1.5 . . . .
15 2 2.5 3 35

% som observado

Protocolos y Librerias espectrales en Espectroscopia de campo: de las buenas practicas a una mayor utilidad de los datos
Pareja Serrano, Elena, 2018 Madrid, Instituto Nacional de Técnica Aeroespacial (INTA) - 7 de marzo de 2019



®UCLM

DATA PROCESS: SoiL
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Clay- transpiration

barley

Transpiracién acumulada (mm)

cultivo de cebada (2013)
M <=375
.1 375-390
390 - 405
Arcilla (g/kg) 11405-420
1 <=250 M > 420
_ 250-300
&1 300 - 350
B 350 -400
B > 400
corn
Transpiracion (mm) Maiz 2016

B <=500
7] 500 - 530
530 - 550
771 550 - 560
I 560 - 570
B 570
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CONCLUSIONS

ESTIMACION NNI BANDAS RED EDGE

o Provide reliable (guarantee quality) data
to users (UAV & Satellite).

o Instruments at field are operational.

o Radiometry is implemented in the
information supplied to the users.
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