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Agro-meteorological on-line products.

Motivation

Castile and Leon has 9.422.200 ha, where more
than half of the region's area (roughly 5.783.831
hectares) is arable land.

The land is generally dry, but fertile, thus
predominating dryland farming.

Despite the declining of rural population, the agricultural production of the historically
known as "the granary of Spain" still represents 15 percent of country's whole
primary sector.

Wheat and barley are the most traditional crop. In addition, sunflower fields have
spread in the southern plains.
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Motivation
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The region is also at the forefront of quality wines N Sl
production. In these areas there are more than "
400 wineries, that allow the maintenance of the
many rural towns population.

Obviously, all of these dryland farming have a
strong dependency on meteorological factors.

Moreover, there are several irrigated zones where maize, sugar-beets and potatoes
are grown. Meteorological information related to rain and moderate frosts could be
critical to these irrigation cultives.

Therefore AMET, in collaboration with ITACyL, is raising and developing new
supporting services for agriculture.
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Summary of carried-out developments

. . PRECIPITACION ACUMULADA MENSUAL (I/m?2)
1. -Agro-meteorological bulletin.

Mes de DICIEMBRE de 2011

 Maximum daily precipitation
* Monthly accumulated rainfall

* Number of days with temperature
bellow 0°C

* Number of days with temperature
bellow -5°C

e  Maximum wind

s 888528835 3§ &8 B
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Agro-meteorological on-line products.

Summary of carried-out developments

2. —Seven-days prediction. i

% DE HUMEDAD PREVISTA A LAS 13

{hora local peninsular)

« Maximum daily precipitation
 Monthly accumulated rainfall

e  Maximum wind.

*  Minimum temperature
 Maximum temperature

* Moisture

valida para el dia 8-2-2012
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BDOP actualizada o 20091119 alas 00 UTC (hora efectiva: 3)
Temparatura MAXIMA a 2m del jusves 19 de noviembre da 2009

Summary of carried-out developments

Use of BDDP (Numerical Weather Prediction):
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Bach BO0OP sctuslizada el 20091119 & las 00 UTC (hora efectiva: 4)
Temperstura MAXIMA a 2m. del jusves, 19 de noviembre de 2008
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#i/bin/bash

S u m m arv of C arrl e d _O ut d eve | 0 p m e ntS export PATH=/usr/local/bin:/usr/localfsbin:/use/sbin: /usr/bin: /sbin:/bin

export ORACLE HOME=/opt/oraclefinstantclient
expaort HOME=/home/rosa

cd SHOME
cd BOLETIN_CLIMATOLOGICO

Technologies.

iF ) -d pluvioTMP | then
mkdir pluvioTMP
fi

Our software generates automatic bulletins in IF 81" == "] ; then
echa * usame: $0 dd/mmy/yyyy”

PDF format, that include visual maps derived |-«
from raster-TIFF images.

:«e:;._J?; il‘l}lfﬂ; Js2011"
lx="130000"
My="4415000"
The development language depends on the
ury="4825000"

needs of the project; #-7.3,40 +.3,-7.3,40.0,-1.7,43.5, 29.7,21);

#-spat xmin yimin xmax ymax

« Bash code using linux shell. 1L0=-7.20

ILA=39.90

« ANSI C (Magic++, GribAPI, Gdal OGR, irtA=43.30
tamagnoy=8{echo "scale=3;a=8{urlQ} - ${IILO};a / 0.01" | bc)

GeOS, PrOJ, OCI - OraCIe Ca” InterfaCE) tamagnox=$(eche "scale=3;a=%${urLA} - ${liLA};a / 0.01" | be)

NOgr=%{echo "scale=3;5{lLO} - 0.04" | bc)
ILAgr=%(echo ’ {ifitA}l - 0.04" | bc)
urLOgr=%{echo "scale=3;${urLO} 4 0.04" | be)
urLAgr=3%(echo "scale=3;5{urLA} + 0.08" | bc)
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Current steps

The present project intends to generate products and services to control and
improve agricultural production from agro-climatic models.

It is being developed in collaboration with ™ a

ITACYL, supplementing us in those specific ‘ I Ma_
knowledge areas where they are experts. R Essitat v Misorsiogls
The products will be broadcasted online, —\—

with our tools, designs and developments,

and probably hosted in a ITACyL'’s server. ® g
il 1 Instituto Tecnolégico
. . . l t ol Agrario
It will be needed to modelize at any time | de Castilla y Leon
the state of the crop, depending on
parameters such as soil type, kind of crop

and, of course, weather data.
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Agro-meteorological on-line products.

Dinamic Agro-climatic models

There are several agro-climatic models: APSIM, AquaCrop, CROPSYST,
CROPWAT, DSSAT, STICS, SWAP, SWAT, WOFOST... each one with its pros
and its cons.

For the purpose of this project, WOFOST model (Wageningen University, NL) is
the one that seems to be the best option since:

oIt is satisfactory for both irrigated and dry farming.

oIt allows to model and customize soil parameters.

oIt is supported by the Joint Research Center.

*It is open source.

oIt works properly under several O.S. (Windows, Linux..)
oIt is free.

%ﬁ WOFOST

21/02/2012 www.aemet.es 9
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Agro-meteorological on-line products.

The WOFOST model

i

It simulates the crop

growth and its production OO ..o obe gt ingercaption. 4o
based on the incoming H
potential gross photosynthesis

photo-synthetically active . N
radiation absorbed by the ! .:
crop canopy, its photo- el ey -
synthetic leaf '

, ; fomeetee
characteristics, and .
] e imamnd posssaminin e anisasni i e PRI ONING :
accounting for water and ' :
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salt stress on the crop.
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% The WOFOST model

Crop files

2

Soilfiles

E WOF format
% E CABO format

Weather files

=|

*  WOFOST l% Summary
5 MODEL Output files E

Detailed

\

Rainfall files

E Site file

Run files E Rerun file

E Run option file
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Meteorological Inputs

 Maximum temperature
 Minimum temperature
* Precipitation

 Number of days with precipitation

 Wind speed

e Early morning vapour pressure

» Irradiation (key parameter)

21/02/2012 www.aemet.es 12
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Source Inputs for Irradiation

Satellite information projects:
e CM-SAF (Climate Monitoring)

* H-SAF (Hydrology and water management)

21/02/2012
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Meteorological Inputs

File Generator program Meteorological files

Finolode Tocdio o =% WCCDESCRIPTION=8pain, LEON-UIRGEM DEL CAMINO
#include <srdlid.hs #x UCCFORMAT =8
I g o == WCCYEARS=1991-2011
#include <proj api.hs LEON-UIRGEN DEL CAMINO
- 42 .6 ?16. A.18 #B.55
—h.2 5.920 5.8 -999.8 54, 11.
—-6.0 18.298 5.7 -999.8

void err_handler (OCI_Error *err)
{

Printi( -1.6 11.788 7.5 -999.8
"eode  : ORR-305ihn” -3.6 19.090 6.9 -999.8
"magy i %s\n" _2.6 23.39E B.B —999.E
*sgl @ %sinr, 2.8 25.798 18.5 -999.8
0CI_ErrorGetOCICode (err), 7.2 23.848 12.5 -999.8
OCI_ErrorGetdtringlerr), 6.2 23.238 13.2 -999.8
OCI_GetSql [OCI_ErrorGetStatement (err)) .8 16.984 13.2 -992.4

) -3.4 11.458 8.9 -999.8 39. 13.

5.6 7.738 7.6 -999.08 43, 15.
-2.4 5.180 6.3 -999.8 2. 5.
LEON-UIRGEN DEL CAMINO

42.6 ?16. A.18 BA.55

-7.6 6.848 5.1 -999.8 26. 2
—-6.8 18.458 5.3 -999.8 5. 1
3.6 15.220 6.2 -992.8 38.
-1.8 21.420 7.4 -999.0 34.

3

int generalrchivoWOF (OCI_Statement* st,int mode,char* n_estacion)
1
//char cadenal80]: //80 son los caracteres miiximos por lineas gue lee el modelo WOFOST
char consultals00]: //
char cadenall80] ; //180, pues =i los datos exceden da un error.
char codigo[6&]=" L
char nowbre[30]
char archivo[20];
double laticud=0;

-9.4 21.440 9.2 -999.@ 32. 1i.
3.6 18.530 18.4 -999.68 67. 18.

double longitud=0; 8.8 24.70@8 132.2 -999.4 18.
int altitud=0; 6.8 21.368 12.8 -999.8 61.
double radiacion,viento; 4.3 17.5@@ 11.3 _999.3 3. 5.
int a=0; ffvariable auxiliar -2.8 2.798 8.9 -999.8 56. 11.
int anno=1591; 2.2 -9992.8 V. <null).
OCI_Resultset® rs; -2.8 4,180 7.4 -999.0 68. 14.
proiPJd pi_merc, pi_latlong; ggozfg{EGEg QELBCEEINO
£/ /CONUN PARL TODOZ LOI ARCHIVOS —6_2 4_91@ 6_6 _999_3 a_ 3_
if {!{pj_werc = pj_init plus("+proj=utm +zone=30 +ellps=WG3E4 +datum=WGEE4 +units=m +no_defs")) | _3_4 11_@3@ 5_3 _ggg_a 12_ 3_
o . - -8.2 13.978 6.6 —999.8 18. 18.
pr?ntft"errur iniciando elipsoide!™); 16.8?@ 7_3 _999_@ 37_ 15_
fx“‘“" 2 17.248 9.3 -999.8 117. 19.
if t{!(pjilatlung = pi_init_plus{"+proj=latlong +ellps=WG3E4"|) ) %i:ggg 1%:3 _ggg:g gg: %1_"
. " . it 21.598 12.2 -999.8 45. 5.
ziirtm(f]t.errar iniciando elipsoide!™); 13-533 13.7 _999-3 73- 16.
. ! g.088 8.9 -999.8 ?4. 18B.
sprintf (consulta, "SELECT SC.ESTACIONES.NOMERE, SC.E3STACIONES.INDICATIVC FROM SC.ESTACIONES WHERE = 2 6.348 V.4 -999.8 34. 11.
OCI _ExecuteStwt (St, cohsulta): _4-3 4.?2E ?.9 —9‘99.E 9. 11.
rs = OCI_GetResultset(st]; LEOH/UIRGEN DEL CHHINO
QCI_FetchMextirs); 42.6 916. E.iB 3.55
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Agro-meteorological on-line products.

Next steps:

Agricultural Scope Website

/

Monitoring Tools Agricultural Recommendations

Commercial Utilities

21/02/2012 www.aemet.es 15
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Agro-meteorological on-line products.

Monitoring Tools:

WebGIS:
» Weekly aerial images
 Information for each cultivated parcel
* Harvest predictions
» Meteorological monitoring bulletin
* Phytosanitary alerts

Pulgar 7 pariels 10

21/02/2012 www.aemet.es
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Agro-meteorological on-line products.
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Agricultural Recommendations:

WebGIS:

e Fertilization advices Prediccion de precipitacion
. . | Burgo: =] | Miranda de Ebro =]
» Seeding recommendations
Prediccion de precipitacion {I'm?) hecha el Jueves 09/022012: & m
» Frosts map for degree days e | imes | sivte | somiun [ ey o InfoRiego
calculation (for crop choice, or T 5 T - T 5 I
growing CyCleS’ by therm al Informacion suministrada por la Agencia Estatal de Meteorologia
N Yolver a pantalla inicial
integrals)

 Prediction bulletin (including
InfoRiego tool)

Yiermes Sabradn ) & g Martes Mietcoles
100020520712 FO2 R0 2 af 2 Fro2r2012 1400202012 10202012

21/02/2012 www.aemet.es 18



[R5
Bilm

COBERMG  MRBJSTERIO !
DiF ESPARA D AGRICULTURA ALMINTACION l L
Y » Eatatal e Mt W

T MECHD AMBENTE

Agro-meteorological on-line products. E

Adricultural Recommendations:
Choice crop by thermal integrals in order to FAO growing cycles

Fecha Enero Febrero Marzo Abril Mayo Junio Julio Agosto  Septiembre Octubre Noviembre Diciembre
1
2
3
4
5
6
7
8
9 Uttima helada
10
11
12
13
14
15
16 Siembra
17 ! Madurez
VALORES DEL INDICE DE MADUREZ
(30% de humedad)
Cic‘“ 17 helada
FAO Deneminacion Minimo Maximo
100 Ultraprecoces - 1.725
200 Muy precoces 1.726 1.825
300 Precoces 1.826 1.925
400 Semiprecoces 1.926 2.000
S00 Semiprecoces 2.001 2.075
600 Ciclo medio 2.076 2.125
760 Semitardios 2.126 2.175
800 Tardios 2.176 2.225

21/02/2012 www.aemet.es 19



Agerciy Eatatal co Meteoroogi

Ewﬁ-' SER | S| /\LME]

Agro-meteorological on-line products.

Agricultural Recommendations:

L Bienvenide Benvinguts Benvidas Benvingut: atarri Weleome Bienvenue

o
A LMJ- i Buscan m

4 COSEWNG | | HINSTEND
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Example of frosts map s
to take decisions related FSEEI=IREatE
g + Recomendaciones

to which kind of corn is st e

recommended for each e
[ Herrmientas camercial
area. . '

(30% de hamedad)

FAQ D Ao
100 Ultraprecoces - 1,725
200 Muy precoces 1.726 1.825
300 Precoces 1.826 1.925
i i S0 Semiprecaces 1926 2000
il S0 Bomipresnces 2.001 2.075
0 Cicle medio 24078 2135
R 0 Semitardios 2.126 Z.175
< B0 Tardios 2,176 2.225
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Agro-meteorological on-line products.

Evalucion de los precios del trigo durc en Espana

Commercial Utilities o b ST SRS

A6

» Efficiency and productivity ” | M_::,]“\}
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. . 20
 Historical and current tables .
of grain prices. | ]
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Future steps

Include the possibility of ordering detailed studies
upon request, downloadable in PDF / Excel, etc ...

*Make the tool extensible to the whole Spanish
territory.

*Analyze and study more types of crops.

*Using agro-meteorological models more complex
and complete.

*Collaborate with other governments / universities
to study, not only agriculture but also forestry.
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Thank you!

Tutor: M2 Nieves Garrido del Pozo
Author: Diego Cubero Jiménez
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