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1. Thanks

Many thanks to the Prof. Hu Zaisheng, Director of the Anhui Institution For Economic Research,
for the invitation and the support and the hospitability. Thanks to Dr. Dong QINGHAN and Dr.
Yang QING for the excellent organization of this workshop. Many thanks also to Dr. Allard de Wit
and ir. Raymond van der Wijngaart for their presentations and their technical contribution to the
E-Agri Project.
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Prof. Wei Guo: School of Information Science and Technology, University of

Science and Technology of China

Teng Fei: Ph.D, Chinese Academy of Agricultural Sciences
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Prof. Hu Zaisheng: Director, Anhui Institution for Economic Research
Prof. Ma Zhongmo: Deputy Director, Anhui Institution for Economic Research
Jiang Xudong: Associate Prof., Assistant Director, Head of Institute of Geographical
Information. Anhui Institution for Economic Research
Wang Xueping: Senior Economist, Head of Institute of Training Department, Anhui
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Environment Resource, Anhui Institution for Economic Research



3. Introduction

® E-Agri Project:: small description + liste of partenar institutions (JRC, DMN, INRA,
DSS, European Commission,).

® The first workshop in Rabat: satellite images and yield estimation

® The objective of this workshop



4. Agenda of the workshop

Tuesday, November 1st

Registration

Wednesday, November 2nd

Time: 08:30-18:30

Place: Gui Yuan, No. 1 Meeting Room

Chair: Prof. Ma Zhongmo

Time Slot Agenda Speaker
8:30-8:40 Welcome Address Hu Zaisheng
8:40-9:00 Speech Wu Jingsong
9:00-9:30 (é:;l:'mr::z:ci‘: the ICT sector between EU and China; some N
9:30-9:50 Presentation of the information development in Anhui Yang Bo
9:50-10:10 Intraduction of ICT project Wei Guo
10:10-10:30 | Coffee Break(Take a group photo)
10:30-11:00 | Introduction of E-AGRI project Dong Qinghan
11:00-11:30 | Crop monitoring using agro-meteorological models in Europe | Allard de Wit
11:30-12:00 | Crop monitoring in Anhui province Xu Zhenyu
12:00-14:30 | Dinner(Gui Yuan, Bai Lu Hall) Wu Jingsong
14:30-18:30 | Social activity (city —tour)

18:30 Supper(Liangyuan Revolving Restaurant)




Thursday, November 3rd

Time: 08:30-17:50
Place: Gui Yuan, No. 2 Meeting Room
Chair: Prof. Dong Qinghan

Time Slot Agenda Speaker
Introduction to the WOFOST model: principles, -
" : Allard de Wit
8:30-10:00 processes, parameters Raymond van der Wijngaart
Exercises with the WOFOST Control Centre
10:00-10:20 | Coffee Break
Introduction to the WOFOST model: principles, s
10:20-11:50 rocesses meters illlard de Wit
? : P " PW Raymond van der Wijngaart
Exercises with the WOFOST Control Centre
12:00-14:30 Lunch(Daoxianglou Hotel, East Building
Restaurant)
14:30-16:00 Introduction to the Crop Growth Monitoring | Allard de Wit
: ¢ System (CGMS) and its database Raymond van der Wijngaart
16:00-16:20 | Coffee Break
16:20-17:50 Introduction to the Crop Growth Monitoring | Allard de Wit
: 2 System (CGMS) and its database Raymond van der Wijngaart
18:00 Dinner(Yintong Hotel )




Friday, November 4th

Time: 08:30-17:50
Place: Gui Yuan, No. 2 Meeting Room
Chair: Prof. Dong Qinghan

Time Slot Agenda Speaker
$:30-10:00 CGMS operations and maintenance, Allard de Wit
' ’ understanding and visualizing CGMS output Raymond van der Wijngaart
10:00-10:20 | Coffee Break
10:20-11:50 CGMS operations and maintenance, Allard de Wit
' ; understanding and visualizing CGMS output Raymond van der Wijngaart
12:00-14:30 Lunch(Daoxianglou Hotel, FEast Building
Restaurant)
14:30-16:00 Introduction to and exercises with the statistical Allard de Wit
' ) toolbox for crop yield forecasting Raymond van der Wijngaart
16:00-16:20 | Coffee Break
16:20-17:50 Introduction to and exercises with the statistical Allard de Wit
' ' toolbox for crop vield forecasting Raymond van der Wijngaart
18:00 Dinner (Huadu Hotel)
Saturday, November 5th

Airport See Off




5. Daily reports

5.1. Day 1: Wednesday, November 2nd



5.2. Day 2: Thursday, November 3nd

5.2.1. PART1: The WOFOST.

The main objectives of this day are to learn the principals of the WOFOST model, how it can be
implemented, how to configure different parameters and to practice some examples of use.
There is an inter-annual of yield variability of crops over regions and countries of the world.
That’s because the field is depending on multiple parameters: weather, meteorological data’s,
simulated yield data. All this parameters are used as predictors for the regional crop yield model
(CGMS).

a) Installation of WOFOST
First, the WOFOST software should be downloaded from the web site: www.wofost.wur.nl . In
this dedicated web site, we can also find the manuals and different slide presentations to learn
more about how to implement WOFOST correctly. There is also a wiki page for this software:
http://wofost.wikispaces.com , where we can find FAQ pages, the FORTRAN source codes, the
hard ware requirements and much other useful information.
How to install it?

e 1:to start the installation, we just lunch the setup8WCC18.exe, and click on Next button.

Il

@\/" <« E-AGRI » E-AGRI_chine » WOFOST » WOFOSTControlCentre_vi8 » WOFOST
Organ

dity of

Partageravec v C

Bibliothéque Documents
WOFOST

1) WOFOST Control Center 18 - InstallShield Wizard =) o

& setup_wcCis
Welcome to the InstaliShield Wizard for
WOFOST Control Center 1.8 /—

The Instalishield(R) Wi tall WOFOST Control Center
1 e, click Next.

mis protected by copyright law and

e 2: Accept the terms in the license agreement and click Next button.
) WOFOST Control Center 1.8 - InstallShield Wizard

License Agreement

Please read the following license agreement carefully.

Copyright 1988, 2011 Alterra, Wageningen-UR -

will be approved by the European Commission - subsequent
versions of the EUPL (the "Licence"};

You may not use this work except in compliance with the m
Licence.

You may obtain a copy of the Licence at:

Licensed under the EUPL, Version 1.1 or as soon they ‘_‘

EE

=http: //www.osor.eu/eupl=
*

accept the terms in the license agreement

(711 do not accept the terms in the license agreement

Instalshield

‘ < Back l[ Next > J [ Cancel



http://www.wofost.wur.nl/
http://wofost.wikispaces.com/

3: After reading the readme information’s, click on Next button.

1) WOFOST Control Center 1.8 - InstallShield Wiza_?d‘ E=NEE

Readme Information

FPlease read the following readme information carefully.

=== README.RTF *

Alterra Wageningen University & Research Centre
Droevendaalsesteeg 3

P.0. Box 47

MNL-6700 AC Wageningen

The MNetherlands

phone: +31 317 481914

www.wofost.wur.nl

Copyright Alterra, Wageningen University & Research Centre, 2011

This file is part of: S
InstallShield

<Back | MNext> J|[ cancel

4. Specify the destination folder, and click on Next button.

1) WOFOST Control Center 1.8 - InstallShield Wiza_?d‘

Destination Folder
Click Next ta install to this folder, or dick Change to install to a diffen

G Install WOFOST Control Center 1.8 to:

C:\Program Files\Alterra\WOFOST Control Center),

InstallShield

<Back | Mext> ]|[ Cancel

5: click on Install button.

1) WOFOST Control Center 18 - InstaliShield Wizard |28

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:

C:\Program Files\Alterra\WOFOST Control Centerl,

User Information:
Name: user
Company: Hewlett-Packard Company

InstallShield

<Back [ Fymnstal ]|[ Cancel

10



6: Just wait the installation of the WOFOST Control Center (WCC) v1.8.

1) WOFOST Control Center 18 - InstallShicid Wizard I ool i)

Installing WOFOST Control Center 1.8
The program features you selected are being installed.

Please wait while the InstallShield Wizard installs WOFOST Control Center
1.8. This may take several minutes.

Status:

Installshield

| < Back || Next = | l

7: Click on Finish button, to exit the wizard.

ﬂ WOFOST Control Center 1.8 - InstallShield Wizard

= InstallShield Wizard Completed

Control Center 1.8, Click Finish to exit the wizard.

The InstallShield Wizard has successfully installed WOFOST

8: A quick launch of WCC should be on Desktop.

9: This is the main page of WCC.

LA . o s G
i

File Result Help

i @ Z E2 =3 ?
‘ Exit Reset Run. Result detailed... Result summary, Help
|
Efeed ] oe | Weeber | Sl | Mwiews | Rewns |
[~ Mumber of successive production levels [ Summary seasonal soil water balance
" Simulation of potential crop growth © No summary
¢ and sjmulation of water-limited crop growth © whole system (1-D column)
™ and caleulation of nutrient-limited crap growth " Foat zone
@ whole system and root zone
— WATER-LIMITED crop growth  Output
Start date water balance: Output interval in days: I

Tupe
" Effects of diought only

{~ Effects of both diought and oxpgen shortage

11



e 10: This is the personnel directories installed for the WCC:

=

SOVBEAN.VISL
- Bearion B sucosor

b) What is WOFOST?
WOFOST is a semi-deterministic crop simulation model. It can be run’s in daily time steps. We
can use single value parameters types for a specified point or tabular one’s for regional scale. To
manage the crop phonology evolution, WOFOST use the DVS parameter: the value zero is for the
emergence step, the other values (1, 2, and 3) are used for others (maturity...etc).

c) The growth
The following graph shows the growth evolution (cm/j) per day depending of the sum of
temperature of crops:

Growth

(cm/day)
A

23 |l

» Sum of temperature

d) Lightinterception
The light interaction depends on three parameters: the first one is the solar radiation
(Direct/diffuse...), the second is the LAI parameter (Leaf Area Index). The last one is the CO2
assimilation. WOFOST can manage the Leaf Area Dynamics, by using two parameters:

e The senescence which depend on the heat sum (SPAN), the PERDL or water stress, and

KDIFTB (LAI>LAlcritic, LAlcritic=3.2/KDLF~5.5).

e LSUM, which is the }7},ss—1 biomass * SLA

e) Transpiration
The crop’s transpiration depends on the reference evapo-transpiration, the LAl and the humidity of
soils.

12



f)

Soil fertility

The soil fertility is not yet implemented in CGMS model.

g) CGMS limitations
The limitations of CGMS are:

h)

It’s inherent to simulation techniques

The chosen generalization

The chosen system boundaries

The limited knowledge of crop response relations.

The observation data’s are needed for a quick configuration of CGMS-WOFOST.

Trainings

All the trainings are described in the file named “WOFOST _Training_Anhui.pdf”

i) The first simulation
The WOFOST software can be installed just by executing the file already downloaded from the
web site: www.wofost.wur.nl . Then we can launch the WCC (WOFOST Control Center) by
double clicking on the quick link named “wcc” in the desktop. Then, the control center appears.

But before we can start our first simulation, we should make an ODBC connection to the mdb
database used by the WCC, by following these few steps:

First go to the Control Panel:

122 Microsot fice Word 2007

§ PuTTY
=

(|26 Microsoft Office Excel 2007

Q Se connecter  un projecteur

1)
PSFTP
W

G~ Wofost Centrol Center

Then go to Administration tools, then to ODBC Data Sources:

r SB ®
| : '
LSS} [B8 » Pannesu de configuration » Tows les Panneaux de configurstion b « [ 45| [ Recherche: p
|
Ajuster les paramétres de I'ord e
uu B = Tous les Panncau de confiquration »_Oulils d'administration % )
= Orgeniser = 5 O Grnver =- 0 @
i
I Favaris
e M Buresu
"o L. Emplacements récents.
= 8 Téléchargerments
o
4 S Biblotheques
- “| Dacuments - ec fonct
& /1‘ ] images 8D Planificateur de viches
d Muique (B Senvices de composants
B vidéos
% Ordinateur
& os@)
wp sEcnvERY M
=== Sources de données (ODBC) Modifié le : 14/07/2009 05:41 Date de création : 14/07/2009 05:41
3 Raccoure Taille: 1.4 Ko

13


http://www.wofost.wur.nl/

e Click on Add button:

P

; Administrateur de sources de dennées ODBC

| Pilates ODBC I Tragage I Groupemert de connexions | A propos
Sources de données utilisatsur | Sources de données systéme I Sources de dornées fichier

Sources de données utilisateur :

dBASE Files Microsoft Access dBASE Driver (*.dbf, “ndx, *m

Excel Files Microsoft Excel Driver (*xds, *xdsx, *xdsm, *xsb)

MS Access Database Microsoft Access Driver {*mdb, *.accdb)

4 I | 3

Une source de données utiisateur ODBC stocke des informations relatives a
la connexdon du foumisseur de données spécifié. Elle est vigible uniquement
pour vous et sur cette machine.

E=

L]

OK ] [ Annuler Appliquer Aide

o Select Driver do Microsoft Access (*.mdb), then click on Finish button:

~
Créer une nouvelle source de données u

Sélectionnez un pilote pour lequel vous souhaitez définir une source
de données.

| Nom Version *
P Driver da Microsoft para anquivos texto ("bd; “.csv) 6.01 .?Gﬂ"ﬂ
Driver do Microsoft Access (" mdb) 6.01.760

Driver do Microsoft dBase (*.dbf) 6.01.760°
Driver do Microsoft Excel(”ds) 6.01.760
Driver do Microsoft Paradox (".db ) 6.01.760°
Driver para o Microsoft Visual FoxPro 1.00.02.0 i
Mimem et Nmmmmm ADACE Nisvsme ™ Ald * e * el 1300 CA

4 1 2

< Précédent [ Teminer ] [ Annuler

e Then Select button, to choice the mdb database for WCC:
rInstallaticm ODEC pour Microsoft Access M1

MNom de |a source de données : oK

Description
Annuler
Base de données

Base de données :

|[Sélectionner...]| [ Créer... ] [Héparer...] [r ]

|: z I
o
@

Avanceé...
Base de données systéme

@ Aucun

() Base de données :

Base de données systéme. ..

e Now select where this mdb database is located:



In our case:

-
Sélectionner la base de données

Base de donnees Repertaires :
CGMS_ANHUI.mdb ch..
CGMS ANHULmdb = e )
[~ Program Files -
= Atera Mide
= WOFOST Contro [7] Lecture seule
_ | ClBxclusf
Types de fichiers : Pilotes :
Base de données Access v| Ec: 08 - Réseau...

- w— -—
Q{1+ oo + 051G + Progermes + Aer » WOROSTConvtComer |
Oiguion v iAot o o DRI POAGO S oV s Notsiit ot
Favoris 2
B e @) coms et
4 Emplacements récents o omect
& Télechargements #]beence
2] rescme
G Bibliothéques 9 User_manual WOFOST_CONTROL_CENT.
B wee
18 Ordinsteue _ WCCVARDEF
Lo ¥ wotestnl3

hp_CLJ 2600n_Full Sckution
i HP_CPIS10_win32_PS_add_printer_package v61972
inetpub
Logs
Perlogs
Programmes
swsetup
b Temp
Wniisateurs
L Vondows
o HP_RECOVERY (D)
9 Lecteur DVDRW (E)
2 DATA(K)

S Reseau

Then tape a name for this ODBC connection:

-
Installation ODBC pour Microsoft Access

Nom de la source de données :| cggms anhui odbe connexion |

Description

Base de données

Base de données :|C:\...\CGMS_ﬁNHUI.mdb |

OK

Annuler

Séled.ionner...] [ Créer... ] [Héparer...] [r

Base de données systéme

() Base de données :

Avanceé...

A=)
Lok ]
e
[ Avance.. |

I Base de données systéme. ..

o Finally, click on OK button, to finish this installation:

F
"; Administrateur de sources de dennées ODBC

===

Pilates ODBC Tragage I Groupement de connexions

A propos |

Sources de données utilisateur | Sources de données systéme I Sources de donnéss fichier |

Sources de données utilisateur :

Nom Pilote Aouter...
Driver do Microsoft Access (*.mdb)

dBASE Files Microsoft Access dBASE Driver (*.dbf, *J

Excel Fies Microsoft Excel Driver (s, *xlsx, *xsm

MS Access Database Microsoft Access Driver (*.mdb, *.accdb)

< 1 | *

Une source de données utlisateur ODBC stocke des informations relatives &
m: la connexion du foumisseur de données spécifié. Elle est visible uniquement
2 pour vous et sur cette machine.

QK ] Annuler Appliquer Aide

15



Following is first simulation that we tested:

steps

Menu

Todo

1

General

R woROST

File Result Help

urnber of suscessive production levels

Simulation of potential crop arowth
£ and simulation of water-imited crop rowth

£ and caloulation of nutiisnt-imited ciop arowith

L @ z W 7
Exit Resst Run... Fesult detailed Fesult summary. Help
Genetdl | Cop | Weather | Sol | Bewns |

- Summary seasanal soil water balance

Mo summary
€ Whale system (1-D column]
 Ruoot zone

@ Whole system gnd root zone

[ WATER-LIMITED crop giowth

Start date water balance:

—

Type
€ Effects of drought only

 Effects of both drought and omyaen shortage

 Output

Qutput interval in days.

Crop: winter
wheat

¥ WOFOST Control Center - Session: WCC

File Result Help
I

Exit Reset Run

] | z

-

Result detailed. Result summary.. Help

B |

General Cop || weaher | sal

| Beuns |

| et

Start D

ived Emergence:

Soybean 904, 5-France
| Soybean 305, Italy
Soybean 30, Spain, Greece
Soybean fariginal W41)
Sugar best 01, N-EC
Sugar beet BOZ, Central EC
Sugar best 503 5-EC
Sugar beet 604, Gireece
‘ Sugarcane Van Heems!, 1968
Sunflower 1107, France, ltaly, Spain, Gresce
Swest potsto, [Van Heemst, 1388)
Tobacco iian Heemst, 1383)

g

Fived gmergence dale
Fived Sowing:

]

© Fived sowing date Eatiest Soning

]

" Variable sowing date Ultimate Sowing:

!

wnter wheat 10 lquim, Lumembourg
\winter wheat 104, Central Gemany, N-France
\wiinter wheat 105, France, Nltaly, N-Spain, N-Portugal
\wiinter wheat 106, 5-ltaly, Cantral and E-Spain, S-Portugsl
winter wheat 107, 5-5pain, 5-Gieece

EndDa

Fised end dat

) Pinedlendldate LEOm e
270

[ & |Matuity fc= max duration) | Maximum duration:
260

- " Earliest of both dates

Weather

T worosT Control Center -sessenvee — R R PR, e

File Result Help

I ¢ E ]
Ei Reset Fiun Result detailed... | Resul summary.. Help
Gerersl | Diop weather || sl | Aewns |
~Weather famat

W/OFOST format weather, monthly climate averages
0 fol

WOFOST format weather, different years with monthly averages

Flainfall data gpians. ..

Awailable years

1972 - [z008
Stait ysar:

Consecutive years:

ER

16



Soil
parameterization

¥ WOFOST Control Center - Session: WCC

=

File Result Help

tewture 3-medium fine, AWC=250 mm
temture 4-fing, A C=130 mm
temture S-vary fine, A4/C=130 mm

Initial groundwater table (cm):

SR1 Starng reeks 1 I Drainage degth (cm):
2 2{::1:3 reske 2 Mg rooting depth of soil (ol

Sfd Staring resks 4 Norvinfilration Fraction

" Fixgd " Function of stom sige

Masimum narvinfileating Factor of rain stom,

n & 7 & B ?
Bt Fieset Run Flesul detaied... | Result summary.. Help
Gerersl | Do | weather sl | Bewns |
Bvsilabls soi ypes Hychology
Iriis suitace storage (em)
EC3modium fine Maimum surface storage [emk:
EC4ine
e I Gigundwaler
ECEine, and permsstils Irital avaiable soil water (e
testure 1-coarss, AWE=150 mm
texture 2-medium, AWC=220 mm W asimurn initial moisture content in initial 1ooting depth [-)

Al

1

Reruns

¥ WOFOST Control Center - Session: WCC

=

File Result Help

se remns

I & z =2 =3 ?
Bt Fieset Run Flesul detaied... | Result summary.. Help
Gerersl | Dop | wesher | 5wl Renurs |

AUNNAM TSUM1 [
WCCT 900
wCr2 950

fidd rerun Select yariables
Femave rerun Femove variable

Running
WOFOST CC

wgﬁ WOFOST Centrol Center - Session: WCC

|| =

File Result Help

I

Exit

[ Z

Reset Fiun ‘ Fresult detailed

B

Result summary.

Geners | Cop | wesher | Sol Bewns |

2
Help
\

B8 C\Windows\system32\cmd.exe

MOFOST Control Center. Release: 1.8 {(march 2811)>
[File
[BAT
genel‘atad by: C:\Program Fil:s\ﬁltﬁm‘a\”OFOST Control Center\WCC.EXE
ate H

: 11/16/2011 6:13:11 PI

[Running the simulation. Please wait...

rpuyez sur une touche pour continuer.

: G:\USERS\HICHAMNDOCUMENTS\ALTERRANWOFOST CONTROL CENTERNRUNIONRUN.

=& ]

Information . LéJ

0 Simulation succesful
1 |

Result detailed

wd'g WOFQST Control Center - Session: WCC

File Result Help

I

Exit

(Bﬁ%‘%

Fieset ‘ Run.. Result detailed Result summary.
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RUNNAM vEAR:[1387 ] Ram - ‘ B} Open | B Graph.. || Ciose |
_d
Eotential Waterlimited | Water balance |

WEATHER: Metherlands, Wageningen [c:\sersihichamidocumentshaltenawofost ... \nld1.)

RAIN belonging to westher station
CROP: “wiinter wheat 102, Ireland, N-U K. Metherands, N-Germany [c:\usershhichambdocumentshalten st Swah102 ¢
S0IL: EC1-coarse [c:\wsersthichamidocumentshaltenabwofos. \ecl new]
START: fiwed emergence date IDEM = 1

sowing date: -39 emergence date: 1 Excel

POTENTIAL CROP PRODUCTION

[pav  [iDsEM [ove  [TsUM [wiv  [wsT [wso [TaGP [l [TRe [6A55 [MRES [oM -
degd |kgha [kathe |kgha |ketha [mzmz [mmd [CHZO [CH2D [kahard |

1

2 1 0o 5. 8, a7, 0, 105, 014 0.00 oo oo oo

3 2 0ot 7. B8 a7 0 105 014 0.00 on on oo

4 3 oo 7. B8 a7 0 105 014 0.00 on on oo

5 4 oo 10 B8 a7 0 105 014 0.00 on on oo

6 5 0.0z 18 68 a7 [u} 105 014 0.00 on on on

7 3 0.0z 17 B8 ar i} 105, 014 0.00 on on oo -

227 160 1003 237 6035 5908 18315 054 132 72 36534 BR4Z

L —
¥e Potential Crop Preduction

Potential Crop Production

SUMMARY
’7HALT ANTH  TWRT  Twilv  TwST  TwS0 TAGP  HINDExX TRANSP TRC GASST  MREST ‘

: — - —WCC11987(1)
B i L —WwCC1.1988(1]
( T 1 WCC1.1989(1)
: L : —WwCC21987(1]
1 : L : —WCC2.1985(1)
: [ : —WCCZ 198301 I
@ : L : i
a . : i
LA i e A AT e S St e ;
I 1471320 23 35 4350 5865 73 1 88 96 105 116127 138148 159 170 181191 202 213 224
DAY (n}
f
Output file 1: WL By Output fle 2. | <none>
JDevelopment Siage (DVS] | R i L |

s 1 obis 2 ..
=
r
¥e Dotential Crop Preduction

Potential Crop Production

—WLCL1,1567(1)
— W1, 1568(1)

WCC11989(1)
—WwCC2,1567(1]
—wCC2,1588(1]
—WCC2 1568(1)

LAl (m2im2)

I 1471213 263340 4754 51 68 75828395 105115 1251
DAY (n)

5145 155 165 175 185195 205 216225

ot -

Output file 1: WCC

b 1
r
¥e Dotential Crop Preduction

—WLCL1,1567(1)
— W1, 1568(1)

WCC11989(1)
—WwCC2,1567(1]
—WwCC2,1568(1)
—WCC2 1568(1)

o et ;
I 3396 105 116 127 1381481593 170 181191 202 213 224
DAY (n)

Output file 1: WCC Dutput file 2. <nones
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The reruns can be used to calculate the sum of temperature that a crop needs to arrive in certain
phonology step. For example, if we use the reruns (900, 950, 1000, 1050...) and run the WOFOST,
then we can use the graph menu to select the DVS one. Then if we know the exact date (Julian day)
corresponding to those phonological steps, then we can visually determines that 900°C is the sum
of temperature that correspond to the maturity step, and that 950°C is the emergency’s one.

j) Configuration files
To configure the WOFOST, we just edit the file DIRECT located in: “C:\Programme
Files\Alterra\WOFOST Control Centres\”.

P Bl

| DIRECT - Bloc-notes » =ARCN X
Fichier Edition Format Affichage 7

[Directory settings for WOFOST] -
DEMDIR="-"

DBRDIR="C:"Users'hicham'Documents‘Alterra\WoFOST Control Center‘\meteo‘dbmrep",’
WTRDIR="C:‘Users'hicham'\Documents'Alterra‘\WoOFOST Control Center‘.meteo'cabowe' '
SOLDIR="C:“Users'hicham'Documents'Alterra’\WwoFOsT Control Center’soildh’
CRPDIR="C:Users'hicham\Documents Alterra'\woFOST Control Center'.cropd)’
CLMDIR="C:“Users'hicham'\DocumentsAlterra‘\WOFQOST Control Center‘meteo’\climd\’
RUNDIR="C:Users'hicham'\Documents'Alterra’\worFosT Control Center’runiob’
OUTDIR="C:‘Users'hicham'\Documents Alterra\woFOST Control Center‘outputh’

DCGDIR="-"

DRVDIR="-"

GEODIR="-"

TMPDIR="C: \Users'hicham\Documents \Alterra'\woFOST Control Center’outputhtmp '

CURDIR="-"

EUSDIR="-"

Then, we can copy the file: “C:\Documents\AlterraWCC\WWH.102N.CAB” in “C:\ Programme
Files\AlterraAWOFOST Control Centres\CROPD\”. Then we can modify this file by using a text
editor:

e The line started by “CRPNAM=" (line n°® 19) can be changed into to “CRPNAM=TEST
SIMULATION for Winter wheat 102" . This is the name of this test simulation that will
appear on the WOFOST application.

e The lines defining “Y.T” (line n°® 31 and 32) can also be changed to specify the SUM1 and
SUM2 constants. For our example, TSUM1=900 and TSUM2=950.
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) Jext - WWH102new.CAB [Default] =RRCE X

File Edit Search Tools Plugins Jext

e EEHE & 5 6 By f BIBE 2 Fne e Piain Text -
WWH102new CAB

FF §Id: wwhlOZ.cab 1.3 1997/09/25 14:07:03 LEM release § -
*% File WWHLOZ.CAE
** CROP DATA FILE for use with WOFOST Wersion 5.4, June 1992

T

1
z

2

al++

£|*% WHEAT, WINTER 102
6{*% Regions: Ireland, central en southern UK (R72-R79),

i e Netherlands (not R47), northern Germany (R11-REl4)
#** start date 1 Jamuary

2** mean date of flowering 10 Jun, mature 1-25 Aug

11"+ Derived from SUCROS87 data set for wheat.

1z{** Calibrated for use in WOFO3T model at the Centre for Agrobiological
lz|** Research (CABO-DLO) for the simulation of crop growth and yield on the
14/** baszis of daily weather data.

Le** Purpose of application: Crop growth monitoring with agrometeorological
L6|*+ model in the EC.
17)** Deweloped in the framework of JREC Agriculture Project Action 3.

19|CRPNAM="''TEST SIMULATION for Winter wheat 102!

ZL*% emergence

zz|TBASEM = -10.0 ! lower threshold tewp. for emergence [cel]

22 [TEFFIM = 30.0 ! max. eff. temp. for emergence [cel]

4| TSTMEN = a. ! temperature sum from sowing to emergence [cel d]
28

z6(** phenology

27| IDSL = o ! indicates whether pre-anthesis dewvelopwent depends

z8 ! on temwp. (=0}, daylength (=1} , or both (=2)

9 DL0O = -599.0 ! optinmum daylength for development [hr]

20{DLC = -99.0 ! critical daylength (lower threshold) [hr]

21{T51ML =900. ! temperature sum Erom emergence to anthesis [cel d]

22Tz =350, ! temperature sum fromn anthesis to maturity [cel d]

22|DT3MTE = 0.00, 0.00, ! daily increase in tewp. sum

24 30.00, 30,00, ! az function of awv. temp. [cel; cel d]

25 45,00, 30.00

26DV3I = 0. ! initial DV3

27 [DVSEND = 2.00 ! developunent stage at harvest (= Z.0 at maturity [-]1)

28

29|*F initial

40 {TDWTL = Zl0o.00 ! initial total crop dry weight [kg ha-1]

21{LATEM = 0.1365 ! leaf area index at emergence [ha ha-1] |
: 42 IRGRTLAT = 0. 00517 ' maximun relative incresse in LAT [ha ha-1 d-11 |
{loos =[] [+]

14:71-32/148-[DOS]- 21%

e To run WOFOST with the new parameters, first we should delete all the RERUNS, and
then, we can select the CROP ““test Sim”. In the end, we can launch the WOFOST
application by clicking on the RUN button.



5.2.2. PART2: The CGMS.

CGMS is the implementation of WOFOST for a hall region. First, we started this presentation by
looking at the development (growth) for a crop, by using the fint formula:
D=1- e(—O.é*LAI)
CGMS manage three levels:
a) Weather mapping: for all climatologically parameters (Tmax, Tmin...etc).
b) Crop simulation: for crop, soil and the land use. All this parameters can be visualized in
maps.
c) Yield forecasting: for official harvested yields and other statistical tools. The result can
also be visualized in maps.
d) CGMS mdb Database:
In CGMS, we transform the point model (WOFOST) into a regional one. The files are changed
into tables in the CGMS database. It’s a relational database containing:
e Base and derived tables and views.
e Different domains to control and manage extreme values for example.
e All table constraints.
e Other database specifications: Primary keys, procedures, indices for faster access to data.

5.2.2.1. SQL Developer 3.0.04

CGMS can use also an oracle database. Sql Developer can also be used to access to the oracle DB
data’s:
o  First, we should unzip the file: sqldeveloper-3.0.04.34.zip in, for example,
C:\Users\hicham\Documents\E-AGRI\E-AGRI_chine\sgldeveloper

SR>

G _)=[ ) « Documents » Mes documents » E-AGRL » E-AGRLchine » sqideveioper » ~T4 [ 7 »

Organiser = Partager aves i @

= Bibliotheque Documents

e Then just start the program: sqldeveloper.exe
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L)1 = s docmerts » CAGH » EAGHLche » b » domiops + ~Ta][F - »

Organiser v Patageravec v Gaver  Nouvesu dossier - 0 @

% Bibliothéque Documents
aidevtioper

. sqlsevcloper
b s
tmingframencek
b
)i iews
kb
modules
I rdoms.
b seepycat
b
L detamines
b ide
jee
ags J b
L shapeties b jder
e
4 WorosT B con
Ji matesels nfo ) resdme
L rapport mission saldevelopersh
L rapports € agn  idev
k Temp View-source-paths s

e Then, select all file types to associate to SQL Developer, and click on OK button.
- . A - |

(@i - -

Bier Madies Affchone Moo
FoEE 9 Xan O
Rcomenrs + Jravers *

+ar

@ omenare

e This is the first interface of the Oracle SQL Developer:
(@ orace soLoeveoper IR telE

Fichier Modifier Affichage Naviguer Exécuter Gestiondesversions Outils Aide 1

GoEg 90 XEBR 0 -0 &- i

=

e Now, we can establish a connection to our mdb database:

B Oracle SQL Developer o @ = |

Fichier Modifier Affichage Naviguer Exécuter Gestiondesversions Outils Aide

BoBag 9e X8l 0-0- & =3 i
(& Connexions <=
Y B Créer / Sélectionner une connexion de base de données =
)
@, Coexiond | [Nom de comnexion | Détais de comne... | om de connexon

Nom utiisateur

\ Mot de passe

[ Enregistrer le mot de passe

o

Fichier MDB [ | |[_parcourir ]|
& Ouirir o =]

| . : |53 C:program i (OFOST Control Center o™ ERA
‘ o= | [[E covs_anHULmdb

-

Documents

Statut:

‘ - Page daccuei

Nom de fichier : [(CGMS_ANHULmdb |

Type de fichier : |Microsoft Access Database (*mdb, *accdb)

e \We can test this connection, by clicking on Test button: if it works, we should have the
status success:



Fichier Modifier Affichage Naviguer Exécuter Gestiondesversions Outils Aide

BoEag 9e XER 0 -0 & ,ﬁi

B " 1
@7 ! (@ Créer / Sélectionner une connexion de base de données <5 I
(@, Connexions é e [ Anhui melb connection |-
Nom tiisateur [ |
Mot de passe [ |
[] Ervegistrer le mot de passe

Orade | Access

Fichier MDB  [[alterra\WOFOST Control Center\cGMs_NHULmdb]| [ Parcourc |
|
|
|
tatut : succes | ‘
Aide Enregstrer Tester |[_comexion | [ Annuer | |

e Now, we can connect to that database, and make a simple SQL query on it:

P B W)

Fichier Modifier Affichage MNaviguer Exécuter Gestiondesversions Outils Aide
FoEg 9o XEm 0-0-1&- =
am x @Rapports x E]
e @ T PEDUE 3@ (@ Anhui mdb connection
m Connexions Feuile de calcul Query Builder
& Anhui mdb connection m
av
% AGGREGATION_AREAS D> Résultat de requéte X
-[E] CALCULATED_WEATHER
{53 caMs_sYsLOG  J E Eﬁ a 50L | 50 lignes extraffes en 0,133 secondes
A crop STATION_NUMEER [DAY SUNSHINE [WIND_10 [vaP_PRES [TEMP_MIN [TEMP_MaX [RAIN [C
[ CROP_CALENDAR 1 1000 2000-01-01 00:00:00.0 (null)  3.41  1.94 -12.36 -5.65 2.0
-5 crop_GROLP 2 1000 2000-01-02 00:00:00.0  (null) 5.9 0.82 -21.13 -14.07 0.46 i
[ CROP_PARAMETER_VALUE
= - - 3 1000 2000-01-03 00:00:00.0 (null)  3.35  1.88 -20.06  -7.78 2.05
-3 CROP_YIELD
-Ecw 4 1000 2000-01-04 00:00:00.0 (null)  3.29  1.75 -14.35  -6.24 0.14
B o 5 1000 2000-01-05 (null)  3.13  1.05 -17.79  -9.76 0.18
{5 DATA_FOR_YIELD_FORECAST & 1000 2000-01-06 (null)  6.92  0.46 -27.9 -23.360.07
L {5 DATE_75_15 7 1000 2000-01-07 (null) 6.65 0.49 -29.37 -20.64 0.0
g DAY_DECADE 3 1000 2000-01-08 (null)  3.27  0.82 -24.93 -12.74 0.09
DAY_DECADEYEAR
- 9 1000 2000-01-09 00:00:00.0  (null 5.2  1.07 -18.85 -13.28 0.0
-5 ELEMENTARY_MAPPING_UNIT
[0 EMU_PLUS_NLTS - bl 1000 2000-01-10 00:00:00.0 (null)  1.81  1.02 -20.84  -8.37 0.37
-5 EMU_PLUS_NUTS_LANDCOVER 11 1000 2000-01-11 00:00:00.0 (null)  3.02  2.18 -15.81  -8.13 2.97
[ EUROSTAT 12 1000 2000-01-12 :00.0  (mull)  3.78  1.25 -15.29 -13.14 0.28
- GrID 13 1000 2000-01-13 {null)  1.85 0.84 -23.51 -12.5%0.12
g EEEﬂ:JHER 14 1000 2000-01-14 0.0 (null) 3.a8 1.16 -19.52 -12.53 0.0
=P 15 1000 2000-01-15 00:00:00.0 (null)  3.43 1.1 -21.48 -10.93 0.0
-] INITIAL_SOIL_WATER 16 1000 2000-01-16 00:00:00.0 (null)  2.28  0.96 -24.14 -12.75 0.0
[ long_term_average_grid_weather 17 1000 2000-01-17 00:00:00.0  (null) 3.44 1.16 -21.1& -9.96 0.02
) vETDATA 18 1000 2000-01-18 00:00:00.0 (null)  5.37  0.85 -21.94  -16.5 0.16
- nuts 19 1000 2000-01-19 00:00:00.0 (null)  4.93  0.74 -24.69 -17.19 0.08
[ NUTS_YIELD
gp - DESCRIPTION 20 1000 2000-01-20 00:00:00.0 (null)  2.66  0.69 -26.8  -14.2 0.0
3 REFERENCE WEATHER 21 1000 2000-01-21 00:00:00.0 (null)  3.84  1.28 -22.16  -7.61 1.87
| A
-3 ROOTING_DEPTH 2 1000 2000-01-22 (null)  3.87  l.48 -15.61  -9.49 0.08
[ SIMULATION_LOG 23 1000 2000-01-23 (null)  3.72  0.76 -22.65 -17.61 0.0
{E3 smuLATION_UNIT 24 1000 2000-01-24 (null)  4.53  0.59 -28.03 -18.2 0.0
% SITE 25 1000 2000-01-25 (null)  5.68  0.75 -26.37 -16.65 0.0
[ SMU_SUITABILITY
= 2% 1000 2000-01-26 00:00:00.0 11 4.74  0.33 -23.99 -13.03 0.0
[ SOIL_ASSOCIATION_COMPOSITION (null)
[ SOIL_MAFPING_UNIT 27 1000 2000-01-27 00:00:00.0 (null)  2.72  0.95 -25.07 -11.19 0.0
{53 SOIL_PHYSICAL_GROUP S 1000 2000-01-28 00:00:00.0 (null)  3.04  0.93 -24.53 -10.83 0.09
i [ SOIL_TYPOLOGIC_UNIT 23 1000 2000-01-29 (null)  6.16  0.75 -24.56 -17.0 0.07
I 3 sTaT_crop 30 1000 2000-01-30 (null)  5.26 0.6 -26.75 -19.47 0.0
'%;:ES::—E;—EEE W En 1000 2000-01-31 (null)  3.81  0.85 -27.73  -16.3 0.0
I STCP_A1D_START Da1s 32 1000 2000-02-01 00:00:00.0 (null)  3.54  0.71 -27.01 -14.56 0.0
= surTABILITY 33 1000 2000-02-02 00:00:00.0 (null)  4.22  0.78 -25.02 -14.18 0.0
{53 SUPTT_CONSTANTS 34 1000 2000-02-03 00:00:00.0 (null)  3.64  0.81 -23.67 -10.63 0.0
[ SUPIT_REFERENCE_STATIONS 35 1000 2000-02-04 00:00:00.0 (null)  2.33  0.76 -23.57  -6.47 0.09
{5 svscon ES 1000 2000-02-05 00:00:00.0 (null)  2.94 1.31 -19.33  -7.28 0.18
[ VARIETY_PARAMETER _VALUE
i %waﬂmfﬁ DATA AVATLABILINY 37 1000 2000-02-06 00:00:00.0 (null)  3.77  1.17 -20.55 -11.08 0.1
I [P 24 THER_STAT-ON k] 1000 2000-02-07 00:00:00.0  (null) 5.8  0.85 -22.14 -15.1%0.25
k] 1000 2000-02-08 00:00:00.0 (null)  4.22  0.67 -26.7 -13.02 0.0
|
[ GRID_WEATHER _SELECTION 0 1000 2000-02-09 00:00:00.0 (null)  2.14  0.92 -22.5 -6.63 0.0
4]
{E GRID_YIELD_SELECTION 41 1000 2000-02-10 00:00:00.0  (null) 3.77 1.22 -20.93 -7.65 0.0 w
i < : b3

Wue null.null @Anhui mdb connection




5.2.2.2.

Cgms.exe v10

Cgmes.exe is a quick launch for CGMS. It can be used just by double clicking on it:

¥ » Mes » E-AGRI » E-AGRI chine » cgmsl0 Rechercher dans : cgms10 »
Organiser v Quvrir Partager avec v Courrier électronique Graver Nouveau dossier = v [ o
¢ Favoris F B|b|1|00theque Documents Orgacimenpor: ! Destiery
B Bureau cgms!
5 Emplacements récents Nom Modifié e Type Taille
& Téléchargements
et_CGMS_LogFiles_Level2 01/11/201113:37 Fichier de comma... 1Ko
4 Bibliothéques 17/10/2011 21:19 Parameétres de co.., 1Ko
@ Documents I 08/08/2011 16:12 Application 1332Ko
| Mes documents | Ita_grid_weather 06/01/2011 17:05 Fichier SQL 10Ko
. Administratif u aggr_grid_yield 14/10/2010 22:14 Fichier SQL 12 Ko
1. Alterra E Get_CGMS_LogFiles_Levell 20/01/2009 00:05 Fichier de comma... 1Ke
J. commandesETP '
| demande OCP
1 E-AGRI
1 CGMs9
|/ E-AGRI_chine
. cgms10
b est
e This s the first page of CGMS:
B Crop Growth Monitoring System - Database Login |

- User Information

Usemame
Password :

Please enter your usemame and password as
required for the database.

~ODBC Settings

Data Source : =

Please select the Data Source Name of the:
database.

Suivant > I Annuler Aide

e Let’s make a connection to our database:

B3 Crop Growth Monitoring System - Database Login

- User Information

Usemame
Password :

Please enter your usemame and password as
required for the database.

~ODBC Settings
Data Source : -

Please select the Data Source Name of the:
database.

Suivant > I Annuler Aide
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e This the first Crop Growth Monitoring System step:

ﬁ Crop Growth Maonitoring System - Execution Steps ﬂ
— i,

What would you like to do 7

" Weather data calculation

% Crop simulation

" Aggregation

" Preparation of data yield forecast calculation
" Import extemal data to database

" Export data

< Précédent | Suivant > | Annuler

Many other tools were developed for the CGMS:
e Supiconstant.exe to make forecast of yield crops.
e CgmsStatTool.exe to make statistics on yields estimation.
e  Scripts, procedures and packages...etc
To visualize the CGMS outputs, we can use ArcGis/FME/OGIS or Custom Build Viewer.

5.2.2.3. Weather monitoring

The first level of CGMS is to monitor climatologically weather data’s. We can also evaluate
abnormal or alarming situations climatologically. Other useful thing in CGMS is to manage
drought, extreme temperatures, and extreme rainfall during flooding or harvest.

This weather data will serve later as input for the crop simulations, after a quality testing and
checking of course before any later use. Other important functionality of CGMS is the generation
of a complete spatial and temporal coverage for a hall region. It’s also possible to make
interpolation of the climatologically data’s to the grid, and also, to make downscaling easily.

a) Observed weather data:

To run CGMS, we need this daily data’s: Precipitation, Temperature (maximal and minimal),
Radiation or sunshine, cloud cover, Vapor pressure or humidity (maximal and minimal), Wind
speed and Snows.

For this observed data’s, CGMS will calculate new weather data’s such as:

e The radiation at the surface of the ground, by using one of the three formulas (Angstrom,
Supit, or Hargreaves). The Supit method uses sunshine, Tmax, Tmin, Longitude and
Latitude.

e The evaporation of water at the surface (EO) and the evaporation of wet bare soil (ESO);

e The evapo-transpiration by using Penman Montith methode for the daily ETO, or other
one if the data are not complete.
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b) Weather monitoring:
Initially, we use ECMWF forecasts and analyses data’s that we downscaled to generate climate
data’s in the CGMS grid. Then, we can use GIS tools for visualization of this new data’s.
The ms access database contains 25x25 km grid, with administrative regions and pseudo stations.
The tables that are used for managing the observed data’s are:

e GRID: CGMS uses Albert projection for gridded observed data’s.

e WEATHER_STATION

e METDATA
These last three tables are important to run CGMS.
e SYSCON
e SUPIT_REFERENCE_STATIONS
e CROP

e CROP_GROUP
e STAT_GROUP
e STAT_CROP

e NUTS

c) Similarity score:
There are three groups of similarities: RAIN, TEMP and REST. To calculate scores, CGMS use’s
the average functionality by calculating for each grid point:

e The distance is calculated using weighting average with only four nearest observations.

e The distance to the coast.

o If there is any difference or same uniform region (EMU).

o Distance between grid and center of gravity of stations.

d) Output tables of CGMS:
¢ GRID_WEATHER
e STATIONS_PER_GRID
e STATIONS_PER_GRID_CURRENTYEAR
¢ LONG_TERM_AVERAGE_GRID_WEATHER
e SUPIT_REFERENCE_STATIONS
All these last five tables are very important, and contain constants that should be specified for
Morocco.
¢ CGMS _SYSLOG
e SUPIT_CONSTANTS: contains all constants used, not only by SUPIT method, but by the
entire system.
o CALCULATED_WEATHER: to calculate even statistical means or the 360 records per
station.
o REFERENCE_WEATHER
e WEATHER_DATA_AVAILABILITY
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5.3. Day 3: Friday, November 4nd

5.3.1. PART1: CGMS system for crop simulations

The GRID_WEATHER table is the most important table that contains observation data’s from the
table METDATA, and also the weather calculated from observations (radiation, ETO...etc)
available in CALCULATED_WEATHER.
a) Input data:

The weather data observation’s are of course important, and should be available at the database.
Then, we need crop parameter files to be correctly modified and upgraded. The third input data is
the soil map files that should also be carefully implemented in the different tables of the CGMS
database. We need also to configure administrative regions and special schematization.

b) Crop parameters:
These parameters are described in different CGMS database tables:

e CROP_PARAMETER_VALUE: where the different crops are described and where to go
if we would like to add a new variety of crops.

e PARAMETER_DESCRIPTION: to describe the crop growth.

o VARIETY_PARAMETER_VALUE: here we can specify crop varieties. For example, the
parameters TSUM1 and TSUM3 are specified in this table for the winter wheat.

e CROP_CALENDAR: this table is dedicated to specify the crop calendars. Also, we can
identify, in this table, which crop is growing in which cell zone.

e CROP_GROUP: here we can specify the suitability of soil and spatial/temporal

variations.
c) Soil map:
Soil characteristics Spatial distribution or STU’s
e SOIL_TYPOLOGIE_UNIT (STU): e SOIL_MAPPING_UNIT (SMU): to define
where we can define soil the geographic regions mapping.
parameterizations. e SOIL_ASSOCIATION_COMPOSITION:
e ROOTING_DEPTH to determine which STU is included in
e SOIL_PHYSICAL_GROUP which SMU.

o SUITABILITY: to define the
suitable STU per CROP_GROUP.

e SITE: this table is dedicated to
define infiltration of soil.

d) Administrative regions:
In CGMS, regions are hierarchically structured, by using Nuts and different levels (country, city,
province...). This is important for the aggregation of crop yields in AGGREGATION_AREA
table.
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e) Spatial schematization:

WOFOST combine spatially the weather, the soil and the crop by using a unique intersection
between SMU (grid table, soil map) and EMU.

For example, for the grid number (GRID_NO) 69163, we can see in SIMULATION_UNIT table
that this number exist in the field GRID, and correspond to 5 values in the field STU_NO, which
means that WOFOST has been running 5 times for that grid. Now, in the table
ELEMENTARY_MAPPING_UNIT, we can find these SMU_NO values. The soil map table
SOIL_ASSOCIATION COMPOSITION contains also these SMU NO’s and STU NO’s. That’s
simply how we can associate spatially weather, soil and crop.

f) Output table:
The output tables for CGMS are:
e INITIAL_SOIL_WATER
CROP_YIELD
GRID_YIELD
NUTS_YIELD: for level 1(region), 2 and 3(country).

5.3.1.1. Crop simulation

5.3.1.1.1. Weather data calculation

e Start by double clicking on Cgms.exe, then select Weather data calculation, and
then on Next button.

ﬁ Crop Growth Monitoﬁnl&oe;ution Steps [ = ]
— —

— What would you like to do 7
Weather data calculation
" Crop simulation
" Agaregation

" Preparation of data yield forecast calculation

" Import extemal data to database

" Bxport data

(F‘récédentl Suivart > || Annuier | dide |

e Weather Data Calculation: Select the period from 1/9/2003 to 31/8/2004
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Excete the following CGMS steps
~Calculale Additional Weather Parameters
using Supit/Hergreaves
01052003 o 37052004
You are connecled to cggms anhui adbe

connexion

with bulk support

Weather Data Calculation |

Period

Day Month

‘Year

Start date |1 3: 3 3:
Enddate |31 3: ] 3:

J2003 =
[0 =]

[ | Additional Weather Paramsters

[V *weather Data Availabily
|| Grid W sather

Global Radiation Model
& Supit/Haigreaves
" Choisnel

Annuler

<Précédant| Suivant > I

Aide

o Now, CGMS will calculate the weather data and the grid weather for that period. That
takes few minutes. Don’t forget to click on Finish to start running CGMS:

m Crop Growth Monitoring System - Summary

Execute the following CGMS steps

- Calculate Weather Data Availability

- Calculate Grid Weather

from 01-09-2003 to 31-08-2004

“You are connected to cagms anhui odbc
connexian

with bulk support

Ed

Export prepared data |

(Précédantl Teminer I

Annuler

Aide

e If CGMS finish running this simulation, we should have this:
o covs- v, SN ™ T . O

[

Calouiating addtional weather parameters B
Iinserting into CALCULATED_WEATHER table.

Calcuiations completed

Export prepared dala

=

Annuler

S oos s LI IR T W W )
Execute the following CGMS steps |Calculating weather data availabilty -
Year 2003
|Year 2004
*You are connected to cogms anhui odbe lcatcutetions compicted
| with bulk support
|
| |
Export prepared data
Aide Arruer Aide:

Execuie the folowing CGMS steps

Calculate Grid Weather

om BB 00
You are connecied to cggms anhui edbc:

conneion
with bulk support

[Calouiating ard weather -
IStarted:19:31:39

IStarted: 19:31:3%

Reading weatherstations.

(Scoring weatherstations

(Calcuiating gnd weather.

Inserting into GRID_WEATHER table
Finished:13:31:43

[Execution time:00:00:04

[Execution time:00:00:04

[E fclations compl a§

Evport prepared data

Exit Annuler Aide
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5.3.1.1.2. Crop simulation

e Start by double clicking on Cgms.exe, then select Weather data calculation, and

then click on Next button.
(Bl Crop Growth Monitoring System - Execution Steps [

~What would you liketodo ? ——————————

" Weather data calculation

" Aggregation

" Preparation of data yisld forecast calculation
" Import extemal data to database

© Export data

< Précédent I Suivant > I Annuler Aide

e Crop Simulation: Choose Winter Wheat:

B Crop Growth Monitoring System - Settings [
Crop Simulation || Additional options |
 Select crops drnini region of interest ————————

level 0
|8 available =]

Tain maize
Rice_first sesaon
Rice_second season

s el 1

Spiing wheat [l available ~|
evel 2
IA\I available ;I

Simulation output
|V @ Daily  10-Daily

™ Use SOL Loader

Select simulations
¥ Potential ¥ Waterlimited

< Précédent i Suivant > I Annuler Aide

Additional options: just choose the start year and other specifications as below:

Crop Simulation | Addttional options

- Campaign ——————— ‘Weather data
* CEMSMeteProvider DLL
. 2003 |+
Stat year [[oos J2 & Ground wealher
Model weather
Wumber of csmpain years [T =)  Daibp £ 10Daly © Monthy
i Initialization water balance Simulate with
imulate wi
& Mo intialisation graundwater influence
I~ whinterkill

™ Automatic, use all weather available prior to emergence

" Fived number of days prior to emergence |1
" Fived date available in table INITIAL_SOIL_WATER

r~ Produce output for current year

Start decade: |1 _Ij month: |3 _Ij

Enddecade: |3 _,;‘ f— =

<Précédent| Suivant > I Annuler Aide
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Now, CGMS will start a winter wheat simulation for that period. That takes few

minutes. Don’t forget to click on Finish to start running CGMS:
m Crop Growth Monitoring System - Summary g

Execute the following CGMS steps

- Simulate Crop Growth for campaign year 2003

Simulation is canied out for:
- Winter wheat, starts in month 9

*You are connected to cggms anhui odbe

connexion
with bulk support |

Export prepared data |

(Précédantl Teminer I Annuler Aide

If CGMS is running, we should have this, just wait until it finished:
BB cs - n progres=.. NN T =

Execute the following CGMS steps |Simulate crop growth

Reading EMUs...
Preparing data for a ation...
- Simulate Crop Growth for campaign year 2003 Rr::dmggsm e

(Creating indexes for SAC..
— Crop group 1

Simulation is camied out for:

- Winter wheat, starts in morth 9 Creating amay of unique SMUs in EMU
Reading STlUs...

‘You are connected to cogms anhui odbe Reading SMSs..

connexion Reading SUI

with bulk support (Crop Wirter wheat started: 19:12:31

Reading simulation units...

Inserting inta CROP_YIELD

Export prepared data |

‘ Flezse Wait | [ Annuder | Aide

5.3.1.1.3. Aggregation

Start CGMS and select Aggregation. Then click on Next button.
B Crop Growth Monitoring System - Execution Steps l %

What would you like to do ?
" Weather data calculation
" Crop simulation
Aggregation
" Preparation of data yisld forecast calculation
" Import extemal data to database

© Export data

<Précédent| Suivant > I Annuler Aide
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m Crop Growth Monitoring System - Settings (X

Aggregation
5 chematization

" Land cover [cimate grid cell/SMUAland cover/admin. region)

Sail suitability [climate grid cell?SMU/admin. region)

Spatial level Perind
Start pear End pear

Administrative region

" Climate arid cells

tindicator

ulated crop yield " Giround weather
" FaD Model weather.
" NDWI " Daiy " 10-Daily

< Précédent I Suivart > Anner | ‘

m Crop Growth Monitoring System - Summary (X

Execute the following CGMS steps -
“You are connected to cagms anhui odbc

connexian
with bulk support

< Précédent I Teminer Annuler

5.3.1.1.4. The CGMS Statistical Tool CST

e First, we have to install the CST, by just double clicking on
CstSetupl 5 WinXP.exe:

. ¥ Bibliothéques » Documents » Mesdocuments » E-AGRI » E-AGRIchine » cst

Organiser ~ Ouwviir  Partager avec Courrier électronique  Graver  Nouveau dossie
it Favoris ~ Bibliothéque Documents

M Bureau cst

| Emplacements récents o

§ Téléchargements

in?

7 Bibliothéques
3 Documents
| Mes documents
Administratif B
Alterra
commandesETP
demande OCP
E-AGRI
. CGMs
. E-AGRL_chine
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e Then, follow these few steps:

InstallShield Wizard

Preparing to Install...
CGMS Statistical Tool Setup iz preparing the InstallShield

‘Wizard, which will guide pou through the program setup
process. Fleaze wait

Corfiguring Windows Installer

(S
18] CGMS Statistical Tool - InstallShield Wizard (]

Welcome to the InstallShield Wizard for CGMS
Statistical Tool

The InstallShield(R) Wizard will install CGMS Statistical Teol on
your computer. To continue, dick Mext.

WARNING: This program is protected by copyright law and
international treaties.

< Back [ Next > ]l [ Cancel ]

4 CGMS Statistical Tool - InstallShield Wizard 28]

Destination Folder

Click Next to install to this folder, or dick Change to install to a different folder.

C' Install CGMS Statistical Tool to:

C:\Program Files\Alterra\ComsStatTool\

InstalShield

< Back I[ Next > ]l [ Cancel




ﬁ CGMS Statistical Tool - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:

Destination Folder:

C:\Program Files\Alterra\CgmsStatTooll
User Information:

Name: user

Company: Hewlett-Packard Company

InstalShield

<Back || Instal ]l[ Cancel |

ﬁ CGMS Statistical Tool - InstallShield Wizard

Installing CGMS Statistical Tool
The program features you selected are being installed.

Please wait while the InstallShield Wizard installs CGMS Statistical Tool. This
may take several minutes.

Status:
Copying new files

InstalShield

< Back Next >

Cancel

Remark: the next steps of CST are inspired from the presentation: The CGMS crop yield
forecasting system. By: Steven Hoek & Allard de Wit.

e Then, we can start it, by doing a simple trend analysis:

- =
a - - =
W CGMS Statistical Tool TR — ==
| Bl Vew Iodk Hep
FLIXY

= = Start year l__|1375 = Tirmespan covered by all iecords in pears *
Time tiend analysis
Regression analysis End year [ o =] Number of years with ¢rop yiskds: *®
Seenaiio analysis
Target pear l__IZE'” = Number of excluded pears: 0
) Model for time tiend: Significance: Vit et B DD
@ Automatic testing up to quadiatic_ v 0.050 ﬂt
© Transfomation for year Dlfsel for pear years [ Jovalinesr | [ovaluear. [~
8 None = 1865 2| 19752010 0.0469 05753
@ 1976-2010 0.0640 08352
S Vield Time iend 16772010 0,088 0.093
o 1978-2010 0.1273 0.6672
1975-2010 0.1489 0.6570
ey 1880-2010 0.1722 0.6473
& * 1981-2010 0.2062 06111
Cenire (005 |—| 200 *
entre = « ® 1982-2010 0.3982. 0.2786
Centre [010) . * *
Centre [013] * * 19832010 0.3838 0.2906
Centre-North (003) 2 % N 19842010 0.4363 0.1874
x x
Crop: . Yo x* 1385-2010 0.5936 0.1161
[wneat =] 1.00 7 Chl . * 1985-2010 0.6227 00880
Period s * 1367-2010 0.4347 0.1579
NEORNNNEENE O x . 4 1988-2010 0.5259 0.0840
1 (o ol (] (o (Ol (o (o] (ol (o] (] (ol [ 1989-2010 0.3374 0.1850
L3 (o1 (=] (s (o (o] (] (o (o] (s} (o] (o] (s i 1990-2010 0.2554 0.2758 ~
T T T T T T T T
L) o o o ol o ol o [l i 75 @0 85 9 % o0 05 10 )
- - Fiesulting rend i inear
Retrizve Analyst Setings I
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e Then, we can choose indicators:

- — — - - - - - [E=SEE=)
Fle View Todks Help
&> emn
Indicators | Options Output | Model details
Time trend analysis
Regression analysis Available indicators: Free indicators:
Indicator name: Missing: Indicator name: | Missing:
Scenaiio anaysis 01 Potential Above Ground Biomass [
02 Potential Starage Organs 0
LI 03 Wwater Limited Above Ground Biomass a
04 Water Limited Storage Orgarns i
® =l
@ =
2 =
@ Forced indicators:
Area: Indicator name: Missing:
2 =]
Centie (D05] =
Cerire (010) <]
Certre [013)
Centre-Narth (003] ~ EI
Ciop:
[wheat ﬁl
Period: [ workpace (3
T AECLLEENG @ s Conelation matiix Net
IEEEEEEEEE @ sime
IEEEEEEEEE 6‘—‘"‘“‘"““
NEEEEEEEEE Q\ﬁ
28 hours,
Retiieve Anal @
1 160 kimin |

e Correlation with indicators:

o

—

elation matrix of selected indicators

[E=mEm )

Only display comelations with absolute walues greater than; I :]

Show carrelation with year conected for,

Mo trend vI

yield 01 iz [ o | o0a | year |
yield 1.000
01 < 1000
02 | oss 1ooo
03 0265 074 0.6% 1.000
04 0290 057 060 095 1.000
year 0333 0504 055 D412 0.395 1.000

e Choose options for regression analysis:

r -
4P CGMS Statistical Tool

— -

- -

1

File  View

Took:

Help

~1"1E 3

Time trend analyst

s

Regression analysis

Seehalio analysis

Indicators. Options

© Single fres indicators

* Best subset selection

Output | Model details

Ordering and Sign of regression coefficiznts:

Indic ator name: |Pashive |[NegativeUrknown

01 Potential Above Ground Free
rdlering of modek: 02 Potential Storage Organs Free
03 Water Limited Above Free
Foot mean squared eror for predict_»
@ 04 Water Limited Storage Free
® [ Highlight indicators with incorrect sign 05
% [¥ Highlight terms which are not significant at EET)=
07
® Summary statistics to display: Fl 08
@ (mas. 4] Adiusted F-squared 0
® allows Cp
@ 10
11
Area: 12
= Stand
- ndard 13
B M
Cenire (005] L 2
Centrs (010)
Centre (013)
Centre-North (003) - I~ Oriy display models with VIF msasure smallr tharn] 1000 2]
Ciop
|wheat Masimum rumber of free indicators in each model +[2]
Period: [l workpace
RREERERE @ -J o) fmum number of best madels in each subset EE 0 ﬁ Hext
1GEEGEECEEEE ' S
NE
IEEEEEEEEE O 5o
07 mins
NEEEEEEEEE Q) sz
urs!
Retiieve Anal QD 1150 umn




Select the best model:

Retiievs Analyst Settings

- — — = — =
4 CGMS Statistical Tool — - - - - (o ot
File  View Tocks Help
41
@M o
Indicators Options Output | Mode! details
Titne iend anaiysis
Regression analysis e e
S consists of inear trend (forced) | R-squared |Residual | Root mean [Standard |01 02 [0z Jo+  [inear
and free: standard [squared  [error of term
deviation | error for [ prediction
prediction
none 11,12 0.45 0.46 0.47 ] E - - 2,083
104 3217 0.40 0.41 0.42 ] R - 3200 3.400
@ o
e +03 30.56 0.40 0.41 0.43 - - 3.0 - 334
@ +01 13.29 0.45 0.4 0.47 0,909 - - - 223
% +02 13.02 045 0.47 0.48 - 084 - - 280
@ 401403 3480 LES 0.41 042 1442 - 324 - 27
401404 3234 0.40 0.42 042 0565 E - 3082 2921
Gl
402403 33.47 0.40 0.42 0.43 - L84 313 - 2,587,
@)
402404 33.64 040 0.42 0.43 - 0842 - 3153 2695
ey +03+04 3219 0.40 042 0.43 - - 008 0877 3333
Ij +01+03+04 34.93 0.40 0.43 0.44 -1.142 - 0997 0.299 2458
E::::: %8?3% 401402403 3430 0.40 0.43 044 0.794 0.004 3.197 - 2608
Centre (013) +02+03+04 34.23 0.40 0,43, 0,44 - 0979 0.525 059 2.610
Certie-North (003) = 401402 +04 33.85 0.40 0.43 044  0.311 -0.687 - 3103 2647
IE'DD +01+02+03 +04 35.82 0.40 0.44 0.45 -0.863 0.645 0.960 -0.6%0 2.328
wheat
Periodt
w2z [e[n]e Copy o clpboard Legend:  wongsign et sigrificant | EGHGN GOSN I 5o
[} o el el (sl [l K (ol [l Kl ol [ i
IEEEEEEEEEEEE
(N sl el ol ) el ol ol el ) ol e
Retiievs Analyst Settings |
e
o Analyze the model details:
- — — = — =
4 CGMS Statistical Tool — — - - - -
File  View Tocks Help
BSH)» @
Indicators | Options Output Model details |
Titne iend anaiysis =
Regression analysis Description of model M
Scenaio analsis NUTS area al-Maghribiya =
Crop ‘wheat
Decade 13
® Included years 36
g Start Year 1975
@® End Year 2010
% Target Year 2011
Transformation of
g years None
o Offset for years 1965.00
B Excluded years -
Certe (009 L | | Timetrend Lincar
Centrs (010) — —
E::::zﬂj}w 3 i Included indicators 04 Water Limited Storage
Organs
Ciop
|wheat | .
Pero: Summary Statistics
aTFlm]almls]a]als[a]n]o ‘R'Squmd ‘ 32-17]‘ i
IEEEEEEEEEEEE - - -
IEEEEEEEEEEEE
(N sl el ol ) el ol ol el ) ol e

Analysis of residuals, Correct model by excluding one/more year(s), Build and

Evaluate the final model:

Regiduals vs Year

0.50

00015

-0.50 ®

-1.004

-1.504
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-

—-— ———
(% Data view e ———— [ [ B ]

Below avaiable data are listed for the selected sres, crop and decade, You can excude data for particular years by unchecking the baxes on the left.
Muts arexr  abMaghribiya Decade: 13
Crop: wheat Included pears: 159752010
Included |Vear Official |01 02 03 Water | 04 Water -
Yield Potential (Potential |Limited |Limited
Above |Storage |Above | Storage
Ground |Organs |Ground |Organs
| 1985 1245 14920.531 9134.584 10806.201 5484.217
1986 1.714) 17026.255| 10640.808 15565.651 9187.613
1987 1.061) 15212.344) 9532.204 12320.478 6692.539
1983 1.735| 16502.842 10088.439 13894148  7559.507
1989 1.493| 16796.405 10586.994 15599.219  9459.105 i
1390 1.329| 16246.237 10189.433 13056819 7248.636
1991 1.87| 16550.871| 9907.813 15943.374 9311.368 I
1992 0.701| 15900.447 9815.308 13639.695 7795.959
1993 0,581 16298.023 0771948 13%51.638 7092.953 I
1994 1811] 17058.591 10429.724  13952.8 7398.674
1995 0,554 15079.548 915L605 12862.273 T064.661
1996 1.842) 14398.321) B924.108 136561.518 8188.561
1997 0.929| 14372.021 8328.763 10571.652 5227.733
1993 1.418| 14118.485 8913.758 10909.033 5801.083
1993 0.8 16933929 9948.879 13718.114 6785.323
2000 0,476 15657.947 9805.458 10189.12 4713.456
2001 1.228| 15499.512) 9386.249 10419.356 4527.789
2002 1.279| 15082.262| 9306.406 13045.378 7613.847
2003 1.889| 15674.579 9401927 13396.972 7323.762
2004 1.808| 15006143 10007.524 13783.501 7932.272
2005 1026 1352518 7844.968 10050.957 4521814
2006 2.035| 15908.949 9085.464 13513.279 6751.647
2007 0.615 15932.346 10166.587 13162.264 7547.81
2008 1.329| 14662.398 9205.703 11179.314 5871.278
2009 2.14| 15042.875 GB62.958 13469.521  7367.78
2010 171 1330372 B8367.646 12615.822 7681.175 @
Target 011 * 15054.422 B8757.636 13114.903 6944.363 =
Exclude missing| 0% Reset XK Cancel | Ok I |
[ caMs Statisical Tool - S Ity -t C=RECT N
Fle  Vew Took Hep
~ &
=4~
Inedars | Optors Dutp Model detals
Time tiend anabsis =
Regression analysis Description of model M
Scenario analsis NUTS area al-Maghribiya =
Crop wheat
Decade 13
Included years 35
Start Year 1975
End Year 2010
Target Year 2011
Transformation of
None
years
Offset for years 1965.00
Excluded years 2007
Timetrend Linear
e i 01 A Included indicators 04 Water Limited Storage
Organs
Ciop
wheat - -
[ Summary Statistics
T EEee] | | Resquared | 44.018 |
[ (o sl (ol [ il (ol il i [
lEEEEEEEEEEEE
NEEEEEEEEEEEE
Fietievs Analst Seings !
M — [ il = |
W CoMsSmtisial Tool W0 L o e — e
Fle  Vew Took Hep
~ &
=4~
Indicators Options Oulput Model details
Time tiend anabsis =
Regression analysis Summary Statistics
Scenario analsis R-squared 44.018
Adjusted R-squared 40.519 ||
Residual Standard deviation 0.356
Root mean squared error for prediction 0.364 &
Mallows Cp 0.872
Maximum of VIF 1.207]
Prediction for target year 1.736
Standard Error of Prediction (Mean) 0.131
Standard Error of Prediction (New) 0.379]
Residual Degrees of Freedom 32.000
Cenire (005 i i
S 0t Regression coefficients :
ente (013] Parameter estimate s.e. |tvalue tpr. | vif
Centie-Morth (103) -
- Constant 0887 0.451/-1.966 0.06) *
wheat - Timetrend linear 0.029|6.45E-003| 4.452|9.68E-005/1.21
Peiiod: 04 Water Limited Storage Organs |1.87E-004 4.75E-005| 3.947 4.07E-004|1.21
NEOANNNNEE0E <
[ (o sl (ol [ il (ol il i [
lEEEEEEEEEEEE
NEEEEEEEEEEEE
Fietievs Analst Seings !
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5.3.2. PART 2: Inventory of usability of CGMS for

Morocco

5.3.2.1. Inventory of available data sources and their

suitability for applying CGMS

5.3.2.1.1. Meteorological available data’s

Locations of meteo stations and attributes:
o Data from 42 stations of all the Moroccan Meteorological Agency can deliver
daily data.
List of available meteo variables:
o TMAX
TMIN
RAIN
WIND (to precise which one: Daily Mean or Maxi or Mini)
Humidity Maxi and Mini
o SUNSHINE
Archive of daily meteo data for the period 1990-2010:
o Archive data can be retrieved from the Oracle meteorological database of the
MMA (Moroccan Meteorological Agency).

O O O O

o MMA will grant the use of interpolated observation data’s product for Moroccan
grid cells (resolution: 25x25 km).
Regular updates of the meteo data : 10-daily may be possible (to be confirmed later):
o It’s possible that daily data will become available in MMA during the project. At
least with a 1 month delay.
Classical interpolation approach OR AURELHY approach (only 10-daily temp, rain):
o Classical CMGS interpolation immediately.
o AURELHY method will be used in a second level to compare with.

5.3.2.1.2. Setup a database system

ORACLE (well-tested but expensive & complicated):
o Oracle 8i is available. We have a good experience with Oracle 9i and 10g, but not
installed yet.
o OS: Microsoft Windows Server 2008 Service Pack 2, Standard
HW: IBM Server, Raid5.

5.3.2.1.3. Inventory of factors explaining
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regional yield variability in Morocco:

irrigation, fertilizer, disease, heat damage

To be done by INRA

5.3.2.1.4. Inventory of technical constraints

MMA: no technical constraints.
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5.4.

Conclusion and perspectives
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