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1. Sugarcane irrigation

1.1. Introduction

Irrigation is a major factor in sugarcane growilngleed, sugarcane is one of the most
water-demanding crops after rice. For example, d@ipg on the zone, it may take more than
1000 millimetres, i.e. 10,000 cubic metres of wali@r a yield of 100 tons per hectare.

However, with climate change and population growfdrm B
managers are not only faced with a permanent corfoeenvironmental
protection but also with shortages in available ewaand increasing
production costs; in this restrictive context, reidg agricultural water
consumption becomes an ongoing challenge. In thst frequent case o
estates, the main problem is linked to the eneegyired to pump anc
distribute water. Irrigation costs roughly amount & third of total
cropping costs. That is why irrigation is an expemsbut essential
technique. It is thus necessary to correctly mantdgse input by
supplying sugarcane fields with the amount of watectly needed by
the plant, but also through optimum managemenhefequipment and,
in particular, by reducing network water lossese W an automated system to manage
irrigation thus becomes of paramount interest.

In this work, particular thought was given to depehg water management rules on a field
scale, and not to the choice of a water balanceemadhich can be considered solved. The
water balance model we used here is a simple nwattetwo reservoirs, written under Visual
BASIC (fig. 1). The entire software is necessabilylt around a relational database.

Précipitation

Transpiration

Besoin en eau
estimeés en fonction 2
ducoseficient .
cultural K

Evapo-Transpiration

Ruissellement A
——

. ., Dégradation
B Réserve Ltile
50Us-50l l Infiltration

e A

Pollution

Figure 1: The water cycle in the environment

Based on our experience in African sugarcane fielis set out to create an easy-to-use
software capable of dealing with managers' problemsuch farms.
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In estate farming, irrigation gives rise to variadifficulties; in our work we adopted the
variability and unpredictability of events as thesential difficulties. The first involves field
equipment (e.g. variability in irrigation equipmgand the second operational concerns (e.g.
variability in energy supply). Given the lie of thend, there may be different lateral lengths
and different discharge conditions within the sametl. This results in non-respect of the
irrigation cycle, which is one of the most compt®nsequences to take into account. In fact,
non-respect of the irrigation cycle can have sdveemuses: energy supply, equipment
breakage, cropping techniques, equipment maintenanc

In such a context, how can sufficiently sound atign advice be given that is likely to be
applicable by users?

To succeed, it is necessary to put forward somelgication hypotheses that take
into account the results of the daily water balamwelel, along with all the constraints, and
will make the advice not only calculable but alsasonably applicahle

1.2. Definition of the irrigation season

Irrigation campaign

Ipsp Tasp

o +
/
/ “~ \Harvest
Time

+ Harvest
Tasp : Irrigation before rainy season
Rainy season

Ipsp : Irrigation after rainy season

v

Figure 2: Irrigation season diagram

This definition applies to a one-year growing pdrithe most frequent in the northern
hemisphere. However, the Kaneau software can takeaccount longer crop growing cycles.
An irrigation season begins on the date irrigatias to be resumed after the rainy season and
continues up to the date irrigation is halted bette next rainy season.

CIRAD, Montpellier Janvier 2009
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2. Basis of the model

2.1. General

1] - The field is considered as a whole. The amainater is calculated for the
whole field whatever its heterogeneity.

2] — For the solid set system, as pressure vanstgannot be taken into account in
detail, the amount of water is necessarily calealabn the basis of only one sprinkler
generalised to the whole field. This rationale isrived from the basic principle that
calculated application time will always be the samibereas pressure at the sprinkler outlets
will vary.

3] — The irrigation schedule has been abandonethvour of a cycle duration
systematically readjusted at the end of each tidgaschedule. The cycle is therefore the
basic concept taken into account in this project.

If there is no interruption in irrigation, the cgcimust match the theoretical irrigation
schedule, for which the duration of a cycle maygidy last from 5 to 10 days depending on
equipment design.

The beginning of the cycle, corresponding to trertsdf an irrigation schedule, is
determined by the user. Irrigation then proceedssiply with interruptions for movement of
the equipment, equipment breakdowns, or even taifrfégation is stopped when the amount
of water initially computed has been delivered.

Cycle

Ai : Irrigation stop

IDn : start of cycle n

Dn+1 : End of cycle n and start of
cycle n+1

Fn : End of irrigation of cycle n

=— =— = Period without irrigation
—criod with irrigation

Figure 3: Diagram of irrigation cycle

The dates Dn and Dn+1 define the duration of thgation schedule. In that way, certain
unpredictable irrigation interruptions can be imgggd, in both time and duration, without
considering them in detail. The irrigation cyclehgn regarded as a set of events that cannot
be rendered discrete.

Realistic sampling of the pressures at sprinkletietar in the field would enable more
effective monitoring of pressure variations mailniked to variations in the energy supply. In
this case, to within the approximations associatéth sampling, this parameter will be
integrated in its entirety by allotting an averggessure value to the field.

In brief, as far as medium pressure sprinkler atimn is concerned, the only fixed parameters
adopted are:

* The starting date of the schedule (certain)

* The computed irrigation duration (estimatedifirthe water balance model)
All others parameters are essentially variableautedictable.

CIRAD, Montpellier Janvier 2009
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The variables required for water management a®ilzded from the planned net amount of
water (DNP), which is the entry variable directgsulting from the water balance model. In
fact, any irrigation management process will beebdasn this model with specific adaptations
depending on the irrigation systems.
Once the water balance model has computed the anobwmater, the objective will be to
check the quality of its application after the evérhis assessment is carried out using value
criteria such as:

* The effective rank of the current cycle congzhto the theoretical cycle.

* An operational implementation index (IREO%) whiexpresses the quality of water
application. This should not be confused with ttiess ratio (ETc.adj/ETc) which applies to
optimum theoretical data, whereas this index appbepractical implementation conditions:

IREQ% = %EU.OO
0 - D7q-|_
Where:  pqT = [E) mm (average amount/day)
DqE = (DDAng) mm (actual average amount/day)
n+1- n

DBP = gross scheduled amount. It is the resuli@fvater balance computation
DA = water actually applied

At the end of each irrigation cycle and at the efthe irrigation season, all cumulative data
will be displayed, in addition to the conventiomalter balance data:

Recommended gross amounts

Water actually applied

Actual number of cycles carried out

Theoretical number of cycles

Water requirement shortfall (mm)

Operational implementation index (IREQ%)

2.2. The database

The software interacts with an Access database.

A snapshot of the estate and the relations betwezdifferent elements making up the estate
can be established in the database. For instant@mmation can be monitored to solve
problems or draw up summaries easily. In other wotHis constitutes a memory of the
events occurring in the fields we are monitoring.

This database consists of 19 tables which storernmdtion concerning the fields, the
equipment, the meteorology and all outcomes of m@dance modelling and advice.

The meteorological parameters required to calcidasgpotranspiration come from automatic
recording stations. Rainfall and all the other dataentered manually.

All the hydraulic characteristics specific to tlmagation system and the field are inputted in
two tables:

CIRAD, Montpellier Janvier 2009
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Computed data

Input data:
+ the net amount of water, from the water balanceikition
% mean flow from the relation Q=f (P)
« network efficiency

Output data:
% irrigation time for a sprinkler
% theactual irrigation time for a complete cycle
% the amount of water actually applied, which willcbene a new input data item for
computing the water balance of the following cycle.

Measured data
% The sprinkler pressures
+« The irrigation resumption date.

2.3. Application to irrigation systems

2.3.1. The semi-permanent system
In this system, the laterals are set up permanéntlye field; only the sprinklers mounted on
the risers are moved. In most cases the lateralgnaddDPE and fitted with automatic valves
to fit the risers

Definition of the irrigation cycle.

According to conventional rules adopted (fig. B tycle finishes when irrigation is
resumed on the first sprinkler position on therkdten date [p.1). In this case, the duration of
the irrigation cycle estimated by the differencg.{-Dn) = AD, incorporates the various
interruptions in irrigationwithout differentiating between them, at the same time as
normal lateral movements, along with the actuajation time.

These dates stored in the database can subseqbentlged to estimate the non-
irrigated time of the cycleyD — DTC, whereDTC is the true total duration of actual irrigation.
However, by proceeding in this way, it will not hmossible to differentiate between
interruption times, apart from those due strictythe displacement of equipment, unless the
times and causes are carefully recorded.

As regards checking the amounts of water appliethe volumes used are estimated
from the functionQ= f(P), there will be no problems other than those reléesheasurement
sampling as already mentioned. However, if theynaeasured with flow meters, the system
needs to be clarified. Indeed, the volumes wilkthe recorded each time the first sprinkler is
in position ONE (1st position on the first laterafhis reading is useful for defining the end
of a cycle and measuring the volume of water tlet just been used; it also defines the
beginning of the following cycle.

Thus, when reading the flow meter there are otpenllers in operation; with the
valve system, irrigation is not stopped when mowpgnklers so two successive cycles may
be temporarily operating in the field at the sameet Irrigation interruptions or unforeseen
variations in pressure would therefore affect thtvge cycles simultaneously. When estate
irrigation is involved, such errors are regardedegligible. In fact, over a longer period of
several weeks, the compensation of the amountsatdrvapplied between the two cycles can
be considered sufficient.

Some simplification hypotheses specific to thisterys need to be put forward. The new
difficulty in the simplification approach lies ipsnkler displacements:

CIRAD, Montpellier Janvier 2009
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1) The sprinkler displacement time on the ldtsraverlooked

2) The actual irrigation time is regarded asigehe same for each lateral

3) The first lateral may be considered as a anod lateral for all the other
laterals in the field.
This last item leads to the displacement of laserabt being taken into account, since
irrigation monitoring is computed for the first éaal and applied to the whole field, on the
assumption that all the events occurring on thatrdd (interruptions, variations in pressure,
rainfall, etc.) exist on all the laterals in theld.

The total cycle length is calculated: DTC = TA*NC/NA
Where: TA = Irrigation time
NC = Number of valves on the lateral.
NA = Number of sprinklers on the lateral.

This guidance lateralsystem appears sufficiently reliable to be coryeased for irrigation
management in an estate.

2.3.2. Thesolid set system

In this system, all the irrigation equipment, pi@gsl sprinklers, remains permanently in the
field. Irrigation is organised by sector; hydrauwhalves at the end of each lateral are used to
close or open water distribution.

The equipment in each field is correctly descrilaed entered in the database. Thus the
advice computed from the water balance model galyed as irrigation time (H, Mn) and the
amount of water to be applied is displayed in miéires.

For the same kind of equipment, with the same sgabietween laterals and the same
sprinkler settings on the lateral, irrigation tinamd the amount of water applied are
independent of the number of sprinklers.

If the computed water application time is considet@ be identical in all the sectors of the
field, an error or a degree of heterogeneity inewajpplication can only come from pressure
variations.

Management of the equipment in this system is naader than in the previous one. Once all
the characteristics of the equipment are propezbcdbed in the database, only the times and
flow meter readings need to be inputted.

2.3.3. Thecentre pivot system

Because of its rotational movement, the centre tppresents specific characteristics and
maintenance constraints. For agronomists, the maisible characteristic is the variability in

water application rate, which increases in linehwibhe distance from the centre of the
machine. At the end of the lateral, it can reachy v@gh values (> 100 mm/h) which,

depending on soil infiltration capacity, may inveldegradations such as:

» subsoil leaching,
> run-off,

» erosion,

» compaction.

Management of the centre pivot irrigation methodhmsy software results from a compromise
between the hydraulic capacity of the soil, croptewarequirements, the hydraulic
characteristics of the equipment, and the wateurek actually available at the pumping
station.

CIRAD, Montpellier Janvier 2009
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Another concern must be considered, though it rd ba take it into account; it is the daily
water application rate, which is often insufficiedtiring a boom period. That shortage
explains the difficulty in achieving high yields twithis type of equipment in the event of
poor climatic conditions.

This type of irrigation management calls for soukmbwledge of the soil's hydraulic

characteristics.

2.3.3.1. Basis of modelling

Water volumes adapted to the crop's requiremengsrikon the volumes of water actually
available and the network design; they also largelyend on the resolution of organizational
problems. Two main organizational issues must heedois the centre pivot able to meet all
the crop's water requirements? And if so, whahes water delivery limit to be adopted to
reduce the risks of run-off ?

The nominal daily applicable amount (DNQA) is fixand specific to one pivot. It depends
solely on the hydraulic characteristics of flow gmessure designed by the manufacturer,
under predefined operating conditions. Based ord#iky crop water demand (BesQP), two
situations can arise:

® BesQP<DNQA
The equipment is able to satisfy all the crop'sewegquirements.

@.BesQP> DNQA
The equipment only partially satisfies the crop&ewr requirements.

Where,

BesQP = ETo*Kc/eff (mm/d)

DNQA = DNA * 246 (mm/d)

DNA = nominal amount of water for the cerpineot (mm)

0 = corresponding nominal rotation time, in hours y@aolution.
eff = irrigation efficiency

But in this case, the main aim is to limit the g3bf erosion, at least at the far end of the
lateral. To do that, it is necessary for the walivery at the end of the lateral to be lower
than the hydraulic conductivity, K, of the soil (ifity measured in the unsaturated phase.
This information can only be obtained at the pegigtof the field.

V is the time controller value which regulates theolution speed. It is inversely proportional
to the rotation time of the lateral and to the amaaf water applied; it can be calculated by
one of the following algorithms, established frame tmanufacturer's data and measurements
in the field:

(B8)Vi=a*10"* 02+ b*0 + C

(4)Vo = a*10" * DBP 2 + b*DBP + ¢
The b coefficients are negatives in these two eojsit

To satisfy condition (2) for no run-off, the V adjment of the time controller will have to
satisfy the conditioV > V1 =f (@)
Thus, the setting of the time controller corresmottda faster speed

CIRAD, Montpellier Janvier 2009
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1st instance- BesQP < DNQA

As the daily nominal amount of water of the equipine greater than the crop's daily water
requirement, irrigation can be carried out undernditions close to maximum
evapotranspiration (ETc). A time controller speettisg, V, will then be sought that most
effectively reduces run-off, whilst satisfying tbep's water requirements as well as possible.
Beforehand, the following relations must have beestablished, either from field
measurements, or according to the manufactureigs da

V,=1(0) (3)
Vo = f (amount of water) (4)

Moreover, the crop's water requirements are fatfillif the condition Vo = f (DBP) is
respected.

If Vo >V, the software will advis¥, if not, V1 will be applied. In this event, the amount of
water applied is less than the computed value (amofuwater < DBP), and the crop's water
requirements are not met, at least for this cy€he decision whether or not to apply this
advice is left to the user who will have to takéiaccount environmental characteristics. If
the environment is not very erosive, it will be pibée to meet water requirements by
applyingVo.

2nd instance - BesQP_BNQA

In this case, irrigation must be daily, withoutearuption, and the crop's water requirements
will only be satisfied if BesQP = DNQA. From a hgdfic point of view, this condition is not
easy to achieve and can pose organisational anttenance problems for farm managers.
Only one strategy is recommended by the softwée,choice of the maximum revolution
speed.

In fact, the maximum speed will always be obtaiméth V = 100% (the lateral makes one
revolution in one day).

However, the farm manager could opt for anotheategyy, such as a slower speed. That
choice will be made according to the soil infilicat capacity assessed by the hydraulic
conductivity (K mm/h) measured in the unsaturatedse. This value, which corresponds to
the graduations of the controller dial, may be mtevia the “choix de la vitesse” data screen
window.

If BesQP >DNQA, the crop's water requirements wdler be satisfied. In that situation, the
operator will merely have to "do for the best" ahé software will enable him to record
irrigation efficiency after the event.

2.33.2. Irrigation efficiency monitoring proposed by the software

Using a data-processing tool makes it possible ttwesparameters that are useful for
subsequent calculation of irrigation efficiencyioat These efficiency ratios are assessed at
the end of the cycles. The amount of water applddch will be taken into account in the
following water balance, is computed accordingano bptions:

- based on flow meter readings (default data),

- based on the relation DA = f (V), assuming thaivfand pressure have standard values.

Knowledge of the consumption time (TC) and the amboof water applied DA, appears
relevant:

TC (h) = (DA * 24)/(ETc.ag)
Moreover, this consumption time will make it possibo calculate the irrigation resumption
date.

CIRAD, Montpellier Janvier 2009
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This consumption time is compared to the applicatime, TA = f (V) computed from the
manufacturer's data. If the application time isagge than the consumption time, the crop's
water requirements are not satisfied and we findelues in the situation where BesQP >
DNQA.

The irrigation time is calculated by the relatidrA = f (V). If irrigation is interrupted, the
actual irrigation application time then becomesATEXstops + TA

WhereZXstops = the sum of the irrigation interruption tgéne

If TEA < TC, irrigation interruptions do not affect the ¢tyaof the irrigation.

If TEA > TC, irrigation efficiency is reduced, arttie quality of this irrigation will be
expressed by the operational implementation intREQ).

3. Procedure in the event of rainfall

When it rains during an irrigation cycle, the magrawill have to decide whether to stop
irrigating or continue and under what conditions.ektate farming, the rational principle is
adopted that fields cannot be treated separateéflgout setting up heavy organisation that is
not necessarily effective. The risk is then loaadizerosion that is limited in time, but an
attempt must be made to reduce it as much as p@sbkipkeeping as well as possible to the
water balance and by implementing suitable culivatechniques.

The incidence of rain occurring at instant t onirgger rank n is shown in figure 4. In order to
leave the user free to decide, water balance catipatafter rainfall ioptionaland activated

LI Faire les chaix -
wiin Bilan aprés pluiss

by an icon . This icon launches the calculation of the amaointvater to be
applied on the area remaining to be irrigated atterfall. The flow chart in figure 5 shows
the stages of this calculation.

Fig.4 - Effect of rain on an irrigated field

SAW

0 Dr

u yusy

When the manager decides to interrupt irrigation duing rainfall, the sequence of
operations is as follows:
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% Finish irrigating the current sector (if a centriegp is involved, finish the
rotation in progress).

% Note the rank of the n position.

« If there is a flow meter (operational), note theédn.

% At this stage, entering the date will be pointlessce the irrigation schedule
is not over.

% An irrigation interruption due to rainfall shoule lentered in the “BILAN des
ARRETS d'IRRIGATION” template (i.e. irrigation inteuption summary).

% Calculation of the water balance is launched afftgtiops raining.

The field irrigation cycle will thus end with aneth amount, DA2, and another
application time, TA2. Consequently, the risks afston and water loss through drainage
only exist on the area irrigated before positioffiqu 4). The extent of those risks obviously
depends on the area already irrigated, thereforthedfn rank of the current position. The
problem does not arise in the same terms for cgumts which, finishing their revolution,
irrigate the totality of the field, whereas sprigild do not finish their cycle.

At the beginning of the following cycle, the questiwill be to know what amount of
water to adopt for computation of the water balasioee the field receivedWO different
amounts. It is easy to understand that the resiltdhe water balance computation will
depend on the option chosen, and on the size ohtéa already irrigated when the rain
started (hence of rank n). As the objective is amealue for the field, an average amount
will be calculated in line with the irrigated areas

* DA2

DA = L* DA1+ M
NP NP

DAl = water applied before the rain
DA2 = water applied after the rain
NP = number of positions

n = rank of the current position

o O OO0

With the centre pivot, the water balance computewwd! be easier as it is done for a
new rotation. However, the risk of erosion is geediecause the centre pivot will finish its
complete rotation in the rain.

The total irrigation time of the cycle then becomes

DTC =n* TAL+ (Np-n) * TA2

TA1 = Irrigation time applied before the rain.
TAZ2 = Irrigation time applied after the rain.

CIRAD, Montpellier Janvier 2009
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Fig.5 - Post-rainfall water balance flow chart

Field Rain gauge station Rain

Position numbe,

DTC = f(n,TA)

DA = f(n,DA)
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4. Decision-making support in the event of water shrtage

When the available flows at the pumping statioresiasufficient to cover the totality of the
theoretical water needs of all the fields, the wsafe proposes an irrigation strategy to the
manager in accordance with some relevant agronpar@meters. In fact, in these situations,
the recurring question that arises, which is alwaig&y to solve, is to know how to use the
limited available water; whether all available wageequally applied to all the fields or only
to some fields with specific needs. The approadertain the software is to rank fields
according to a selection system. The software coespa set of solutions resulting from a
compromise between the crop's water requiremdrgdhistorical field water balance, and the
actual water availabilities in the network.

The objective is to irrigate only those fields for which the available upstream flow is
sufficient to completely satisfy their water requirement.

To do that, the software establishes a classiinadif the fields to be irrigated according to
two levels of priorities:

* The first level is agronomic and addresses tiog cycle. Plant canes
(virgins) are ranked in priority 1 and ratoonglenone month old in
priority 2. Fields at the boom stage are rankeplriority 3.

* The second level of classification is bioclintatiThe criterion adopted is the
relative stressindex cumulated since harvest

dcum= [Zi( ETe ETc ac)j i), i ET]:IUOO

Fields with the highesicummust be irrigated as a priority. They are rankedlécreasing
order of dcumvalues. The number of irrigable fields is thenadesl by further comparing
the pumping station flows, Qs, to the iterative safimstantaneous field flows, Qp.

rarchization de
This facility is optional and can be used by cliakion the specific ico B , after the
water balance calculation. It proposes a set @irpigs for irrigation of all the fields linked to
a pumping station. If the farm manager decideslke the software's advice, irrigation will be
halted in some fields. For the solid set systera,dinrent sector will have to be terminated,
and irrigation will resume on the following sectdihis interruption must be entered in the
data windows provided; the length of the interroptand the cause (energy, etc.) should be
noted. It will be taken into account as well as ather interruption in the “bilan des arréts de
lirrigation” (i.e. irrigation interruption summajyroutine. Likewise, the centre pivot will be
stopped on its position.

If a manager opts for this module, there are tvpes$yof decisions to be taken:
- Do not start irrigation in some fields
- Stop irrigation in others.

Systematic advice, based on water balance modellimgl optional advice, based on
computation of the field classification will be diayed in two separate tables. For easy
identification, the fields for which the water bat® was calculated on the day in question
will appear in red in the ranking table.

CIRAD, Montpellier Janvier 2009
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5. Software Description

5.1. General (fig. 6)

This software can address any irrigation systerthoumt questioning its core concept.
The amount of water to be applied is calculatedraatically or, on request, over periods of
time defined by the user. Rainfall, evapotransmmt crop coefficient and equipment
efficiency are taken into account by the procedarearry out the field water balance.
The software provides help:

- For the choice of fields to be irrigated as afityo

- For calculating the end-of-irrigation date.

For advice and syntheses, all the annual irriggtemameters are stored in different tables.
They provide a clearer idea of what has happenedtbe irrigation year, thereby enabling
better subsequent water use.

. mﬂ;\%@a\ . i A&G/\yx axis

c.\°
Wolume and |:ngahon fengt ,

Advice on irigation management]

Water balance and calculations
of irrigation parameters

Flaws, afficiency

r—-_H/I

farm management events

Figure 6: Software general diagram

5.2. Opening screen (fig. 7)

This fly window appears while users are waiting éonnection to the database and for the
software to open. It disappears automatically oclimking on it.

Figure 7: The opeiﬁg screen

CIRAD, Montpellier Janvier 2009
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5.3. Dashboard (figs. 8 and 9)

The dashboard enables easy access to all patte application (figure 8).
As the number of facilities is large, they are aged under different headings, routine use
and advanced use (fig. 9):
5.3.1- Routine use (click on “Opérations courahtiesmb index to display):
* Beginning of cycle
» Displaying advice
* Inputting irrigation interruptions
* Displaying advice after rainfall
* Manual inputting of the end of irrigation cycle
5.3.2- More advanced use (click on “Analyses etpetrages du systeme” thumb
index to display):

» Cycle management parameters

* Inputting of cropping coefficients

» Ranking of the fields to be irrigated

» Graph of water balance parameters,

» Displaying of water balance data
5.3.2.1. Overviews

« Assessment of end of irrigation parameters

e Synthesis of cumulative data

* Manual water balance computation (after the event)
5.3.2.2. Data management
»  External data

» Rainfall records

* Climatological data necessary for evapotranspinaigsessment.
»  Basic data for farm representation

* Management of irrigation equipment (field instata)

* Field data management (all agronomic parametesadivelto field

and harvest management)

* Pumping stations

» Types of ratoons
5.3.2.3. Database management tools

* Background

» Repairing (automatic repairing of database indexes

CIRAD, Montpellier Janvier 2009
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. | Tableau de bord KANEAU o =] ]

| Analyses of paramétrages du spstéme I
Vair les conseils
Faire les chois

[iébut de cycle
‘& gcnarrer des parcellas)

Everenents antomm
Au

J'WW

Gestion des
aréts dimgation

Fin de cycle Faire les chaix -

Bilan aprés pluies

b s

Figure 8: Dashboard - routine operations

;1" Tableau de bord KANEAU o =] 4]
Dpérations courantes | Analyses et paramétrages du systeme |

Parameétres de gestion des cycles Recalculs

r Coefficients rarchization de E au-T able et q s Bilan Hydrique

culturaus [Kc] @ lirrigation m Graphique @ Soities du BH @ manLiel

Bilans Données Extérieures
Bilan dez finz Synthéze des 3 Catt Données | [N Données
d'irrigation ez cumulées =5 anes Fluviamétriques | climatologigues
Mateériels et affectations Outils

Gestion du Modéles Modéles “idange dans - .

@ matériel & d'azperseurs & de pivats & I'hiztorigue Entretien BD

Données de base
ﬁ Gestion des Stationz de Catégories de
parcelles | § pompage Tepouzse

Figure 9: Dashboard - Analysis

Clicking on one of these thumb indexes launchesnitieidualized tasks.
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5.4. Cycle start-up (fig. 10)

This involves manually inputting data required tars the cycle and for the various
calculations related to the preceding cycle.

Démarrer le cypcle au : I‘l?":"IDI‘IEIEIB 'I Four la campagne |1999 .I

Annee | Parcelle | varnete | Catégore | DateCoupe | M* Cycle | [ ate de debut | D ate de fin

=101 x|

1995 428 MCO37PE  0ZR 01/0249598 | [rull) [rwll) [rwll]
1993 435 Cco9sy D4R 100319598 | [null] [rwll) [rll]

1933 436 SPY042 03R 17/02/1938 [rull] [rul] [rull]

Démarrer lirigation de la parcelle
Index Fressions moyennes . . Wair les
Parcelle Date Heure Comptewr | mesurées [sur e cycle dP[TmIE[ cycle + Démanage @comeil&
1] precedent) & 13 Campags
423 [171001338 =] | E E " Dui 6 Annuler \/
Index compteur de fin de cycle précédent [si exiztant] |:|

Figure 10: Cycle start-up

The design of this data window sets the concepayalut of all the other windows.
All data windows are similarly read from top to towb.

The upper part of the window (yellow banner) isduseselect the cycle start date, and
the year of the harvest season. Then, in the ugperish section of the data grid, there
appears the list of all the fields ready to begated on that date. The field to be irrigated is
selected by clicking on the column to the left bé t‘Année” column. The data are then
posted in grid at the bottom of the screen to bdifieal at the user's convenience.

Note: when the harvest season spans two yearsiénorhemisphere), the year of the harvest
will be that of the end-of-season harvests. Fongpta: a field harvested in November 2002 is
noted “2003 harvest”, a field harvested in MarcB2& noted “2003 harvest”.

The lower section is used to input cycle start-apadthe date and time irrigation
begins, average pressures if available (to calkeula¢ amount applied), measured on the
preceding cycle, and the flow meter index to caltaithe amount.

CIRAD, Montpellier Janvier 2009
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+ Démarage . .
4’ Validates entries,

I@ Annuler .
Cancels entries

@Voir Igs

ool Authorizes access to the screen displayinthalbdvice that has
just been computed

L Closes the window.

5.5. Displaying and processing irrigation advice {j. 11)

1" Choix Apres Conseil _ |EI|5|
Conzeils compriz entre e : |Dgg1u;1995 x| Etle: |u}';1u;199? =]
Parcelle | Date | Diaze brute préwue | Temps d'apport | LizteChaix | Diurée conzellée |Vitesse rotation nomiale | Witezze rotation chaisie
4 208 10410 2067 I 4E.93:33.00; B1.41 4892 A0.57
208 12410 21.97 a3 43 96:8713; EBED 4396 4396
208 14/10 2384 kIl 4057:80.39; 7117 4058 A0.56
208 20410 1962 A 4315:37.41; B854 4315 4915
208 24410 2225 kIl 43.37:80.94; EES1 4336 4336
208 30410 2465 105 39.2R77.79; V358 3825 39.25
208 07411 25 1593 3872 7FETI VAR w/A 3|87
208 2601 1324 208 72437000 3952 7249 T248
*
1 »

acher Seacher @aiter les conseils | @54 Accepter les & Mainlmprimer
Toug Tousz - cochés gorzeils cochés les conseils

—Conzeil pour la parcelle 208 pour le cpcle débutant le 14101996
: : Durée de la Durée de v/ 0K
Parcells itesse Temps Vitesse TES[S tation consommation
=HhSupprimer
[208 [4057 [71.17 Eb’l [a057 =] B 75 60 le cyele
“ Annuler

Figure 11: Displaying and processing advice

This module enables the user to consult the iingatdvice generated by the
application and make decisions in accordance \udhadvice. This list is printable.

The upper section of the window is used to seleetperiod. Once that is done, the
list displays all the advice for that period. Theeucan then select a single piece of advice to
display details and input any desired values. T¢er gan also select several items of advice
and click on the Accepter tous les conseils coclidsutton to validate calculation by the
software.

In the lower section, which displays the detaite blue arrow is used to accept the
advice and the two black arrows to convert time the amount of water, and conversely.
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18



KANEAU Instruction manual

5.6. Inputting irrigation interruptions (fig. 12)

_iojx
| Accés aux arméts compris entre le: |W1 041996 ..I et le :I 2240942008 'I

Modification d'aréts existants | Création d'amét: dans un cycle en cours I

Parcele | Date | Hewre de début | Temps danét | Cause de lanét | Rang| Index | Dose brute prévue | Temps d'apport | Dose app
» 208 1410 15:00 10 Entretien normal 0 14500 0 0 i}

*

4 3

Arréte dimigation
[rate Heure Durée Cauze Fiang [&zpersion] |ndex ‘f/ Ok

Kl

|zzvnarzioe x|

| o
> Supprimer Tupes d'anetz

Figure 12: Inputting irrigation interruption parame ters

I I € Annuler

v

< Bilan des anéts

@ Bilan des Cauzes
dirigation

d'améts

All events related to irrigation interruptions anputted here. These interruptions may
be of different types:

- those related to farm management (cropping prastigekeep, etc.)

- exceptional interruptions, linked to breakdownggquipment breakage

- interruptions due to rain which may or may not leada change in the
water balance calculation and new advice for theuwnts of water to be
applied after rainfall.

The interruption date is entered in the pull-dovatendar. Underneath, two thumb
indexes ("Modification d'arréts existants" and "&rén d'arréts dans un cycle en cours") can
be used either to modify an irrigation interrupti@ineady entered, or create a new one. Once
that choice has been made, a list displays fietdswhich a cycle is under way, or the
interruptions already recorded for the day in goest

The lower section is used to enter details of tiiermation relative to the interruption.

The water meter index and the irrigation sector Ineimmeeds to be indicated if users
wish to compute a post-rainfall water balance.

This data window also provides access to a statepremiding a recap of irrigation
interruptions.

CIRAD, Montpellier Janvier 2009
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5.7. Displaying and processing post-rainfall advie (fig. 13)

Choix - Conseils apres BAP

Conseils BAP compris entre le : |1u;1u;1995 =] Etle:l22;|]3,.-’2[||]3 =

| Parcelle |.-’-‘mnee| M Cycle | Date | Heure de debut | Hang| Index | Doze brute prévue | T.-’-\| itezze rotation normale | M

*

ocher | | =Eecocher raiter ce consel [1 g Arcepter tougs les
Touz | | = Tous zeul zelectionné] cohzeils cochés

Figure 13: Displaying and processing post-rairddiice

A mprimer e
canzeis

Information displayed in this data window is simila that for start-of-cycle advice.

5.8. End-of-schedule data inputting (fig. 14)

Arret de I'arrosage des cycles en cours _ |EI|5|
; . . Coché > Que les cycles en cours
Cycles compris entre le I‘IEIJDB;"‘I 995 .I Etle: IDS"’D?” g0 .l ™2 {Décoché AT Ieys eyeles) |

Parcelle | N*Cycle | N°Cycle théorique | Date de début | Hewre de début | Durde | Debit | Dose brute prévue | Date defin | Hewre de fin
I I 10:00 i} i} F

4 b
Arrdt du Cpcle concernant la parcell 208 débutant le 26/01./1997
Farcellz [ate d'amet Heure d'amret Fin Sevrage 7 Index Compteur [+2) Fressions ‘{ o
|35p I mouennes mesurée
|2DS [z5/mnger =] |_r_ I ou I D |D .
q Annuler

Figure 14: End-of-schedule data inputting
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This screen is used to input information retato the end of irrigation. This does not
correspond to the end of a cycle, but to the moméran irrigation time is over (Fn date in
figure 3). The date and time irrigation ends aihidated, and also whether this is the end of
an irrigation season before or after rainfall.

If this irrigation cycle is the last just beforesthainy season, the “Fin lasp” icon should be
ticked.

If this irrigation cycle is the last before dryimdf, preceding the harvest, the “Sevrage?”
icon should be ticked.

The software will then compute and display certita summaries.

5.9. "Optional" water balance (fig. 15)

i)
| tode de Calcul @ SurCycle " Hors Cucle Entrele |‘ID£1D£1 995 v[ etle: |2|:|;1 0/1997 vl |
|dCycle | Farcelle | HCycle | MeTh | Ddebut | HDeb | Durée | Dehit | DEF | |
4 24025 208 20 -1 101041936 10:00 7116433 71.08 23,7380 1
24026 208 21 -1 1241041996 21:00 .35 73.04 21.93779 1
24027 208 22 -1 1441041336 0800 592 75.6 2380016 1
24028 208 23 -1 2041041996 10:00 25.61 116,73 19.5936 :
24029 208 24 -1 2441041996 08:00 85 61 116.75 22 24465 :
24030 208 28 -1 3041041996 10:00 2561 121.71 24 60321 L
2401 208 26 -1 07/1141936  10:00 1] 1] 24.95188 L
24032 208 1 0 26/01/41937  10:00 0 1] 1321797

Cacher
‘/ Tous

xDécnu:her
g Tous

Ller le bilan Hydrique [raphiques
2ur la zélection | Eau

Figure 15: Optional water balance

The user can request a new specific simulationhef water balance depending on the
information entered in the "traitement des consdgglvice processing) section. It is thus
possible to perform a simulation outside the curytle without affecting it. The water

balance can be calculated either on the cycle wmidrithe cycle (outside cycle: between two
irrigation operations). If working on the cycleetltycle should be indicated in the list. If
working outside the cycle, choose "date de délattri{ date), "date de fin" (end date) and
"numéro de parcelle” (field number). These restdis be printed.
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5.10. Adjustment of the Kc crop coefficient (fig. &)

_ioix
Campagne : e — Coefficients Kc theoniques Coefficients Kc ajustés |
Wariable | Age en jourz | 183 k | Age
Parcele: 240 I |»  lkemin 0 03 » |03 0
K.cCroizs g0 0.693353333 1.199333388 B2
K.chdaxd 120 1.200000047 1.200000047 120
K.cbd anf 180 1.200000047 1.200000047 196
KcHec 365 0.300000011 0.300000017 365
Yariation du  [Début de Wariation du | Début de Yariation du  |Fin de Wariation du
coefficient grande coefficent de | maximum de Jooeff. de maximurm de | coefficient de Sauver les
d'initiation croissance | grande croizsance  |maximum de | croissance  |fin de coefficients de
[iours] croizsance | [jours) croissance | [jours] croiszance decalages et
0o :I = = ID'E = ID = ID'D = I.I B = ID'D ::I redesziner le graphe
1.20 1.20
1.0
070
05
0.30
0 HEL 120 180 196 AQe en jours
Courha frdongue et mar af courda giusfda an rauge Y

Figure 16: Kc coefficient adjustment screen

During water balance computation, actual evapopiaaison is calculated according
to climatic and pedological factors, and accordingthe age of the sugarcane which
corresponds to a stage of growth. A crop coeffigii, corresponds to that stage of growth.
However, when a new irrigation cycle is launchéd, $tage of growth and consequently the
Kc coefficient may not necessarily correspond ® fibreseen one; this frequent discrepancy
can be attributed either to adverse climatic comalét or to incorrect application of crop
cultivation techniques (e.g. late fertilisationsurfficient irrigation, poor weeding, etc.) likely
to have delayed growth. The values of this parantate easily be changed by the software.
This facility is of interest not only for farm magement but also for research, by facilitating
the testing of variations in irrigation conditions.

This screen is used to input the value of thispatar to be taken into account for the
different fields, with its validity dates. Each cfug in value is transferred to the graph, so the
shape of the curve provides a idea of the cro@sdye&vater requirements.
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5.11. Water balance graph display (fig. 17)

1ol

Pacelle  [208

=l du [10/10/199

=l au [z7aas

LI,/DK||

I Etat de la réserve I Paramétres |

KANEAU Instruction manual

ol x|

date | HCncle i dogsenette | dose brute | doze a| Pacells IZDS L‘ du: |1D/1 041996 _'J au: |2?/DSJ1 999 _vJ w/ Ok |
L [10/02/1337 1 () () 0 e ——
110211997 1 [rull) [rull) 0 Waleurs : Etatdela réserVEjl Paramétres |
A
— (ol L Zone ce Parcelle 208 du 10/10/1996 au 27/09/1999
14/02/1997 1 [ruil) il i} e heskaci
15/0219397 1 [rwil) [rwil) a
16/02/1997 1 [rull] frull] i RU Sat :640
17/02/1997 1 [rull) [rull) i}
18/0211997 1 [ruil) [ruwl) a
15/021997 1 [rwil) [ruwil) ] ]
|| Parcele  [208 =1 du:[iorionas =
| Valeurs | Etatde la iéserve | Paraméties |
e ; I—
I v Titre du graphique Parcells 208 du 10410418 T e
| ™ Homx lJuurs drainage
I & Nom [Stack deau Fllp :20.0
: v Waleurs repéres de la AU
= ™ \aleurs StRp ¥ Giid ROU 11 0 il
B Coulewr [16777215 @ |
=
Couleur et apparence
2| sRe [11513775 7=
== Stack dela réserve principale - Dose apportée - Pluie @
Dose apportée |EDUDDD @ |1 3 ﬂ
] — G
Fluie E= @, 5=

Figure 17: Representation of changes in a few watéalance terms

This window graphically displays changes in all teems of the water balance in a
field. The upper section (yellow banner on uppéj Is used to choose the field and the dates
between which the water balance is to be calculated

5.12. Water balance editing (fig. 18)

I 2270942008 - I

Entre le

|Emafznna v| Etle:

Afficher ['Etat

Farcelle :

| =

Figure 18: Data inputting for water balance editing

This screen is used to enter the field number hadlates between which a statement of water
balance parameters is required. Merely select éheesg in the calendars and in the pull-down

list.
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5.13. End of irrigation cycle summaries (fig. 19)

This screen provides a recap of end-of-cycle whtdances over the interval between the
dates entered in the banner. Merely choose the,dae screen updates automatically

Eilan des fins d'irrigations x|
Entrele:  |1p/10/19% x| Etler [23/p9/1938 =l

Parcelle | Ddebut | Hdek | Bfin | Durée | Hin | DA |pEP | MCyele

b |208 10/1041995  10:00 121101995 7116433 20:00 7.751937984 | 2379901 20
208 12A10/19% 2100 14101996 3135 0000 2683979328 2193779 2
208 1441041995 02:00 161041996 592 20:00 167950656 2380016 22
208 2011041995 10.00 231101996 9561 12:00 16.08785529  19.5936 23
208 241101995 0800 27101936 8561 10:00 1291989664 2224465 24
208 304101995 10:00 05111936 8561 20:00 12.91989664 | 2460021 25
208 07A11935  10:00 09111936 0 20:00 5167950656 2495188 26

#*

4 »

Imprimer les bilang de fin de cocles

Figure 19: End of irrigation cycle summary

5.14. Synthesis of cumulative data (fig. 20)

At the end of each irrigation period, the operatqurovided with a synthesis of a few relevant
parameters. They should provide a clearer pictlit@edevents occurring over the irrigation
period and, where needed, enable changes to s@moesges.

This table can only be edited at the end of agatron period; either at the end of irrigation
before the rainy season (lasp end) or at therdagation just before drying-off (Ipsp end)

The user is simply required to input, via the yallbanner, the date and period of irrigation
(lasp, Ipsp, drying-off) for which a synthesis bétcumulated data is wanted.

.1 8ynthése des données cumulées _ |EI|£|
Aladatedu: [gnnseas v  Stautdingation: [T R

Parcells | SomDBPmm | SomDEPm3 | SomDAmm | SomDAm3 | Mo | MaxDeMcTh | Zimets | IREOp | SommeDeDef | Max

» 101 1638635454 8438972583 8429956432 43471427562 10 -1 1} 3304149642 7956298109 Enlm

2m B9 49642181 R3E51.23764 8808290155  EE00 2 1 1] 1985710852 EO0.E3813165 Enln

428 1115512208 41385650295 94335962264 3500 8 -1 1] 1890242879 1021172586 Enln

429 9542283058 4837937510 9542282769 4837 937364 1 -1 1] 738016521 2836444239 Enln

Imprimer la
synthése

ecalculer les
eléments

Figure 20: Synthesis of cumulative data
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%ﬁﬂecalculer les
o .
g cements launches computation.

Imprimer la
syntheze

prints the results.

5.15. Decision-making aid in the event of a watehsrtage (figs. 21 and 22)

The screen in figure 21 is used to input the patareeneeded to calculate ranking: date,
pumping station code and its discharge rate.

The user is first required to input the date onckithe fields must be sorted, the number of
the pumping station and its actual discharge rEbtes last value is totally dependent on the
energy supplied by the factory.

é& 4 - Calculer lez parameétres ] . .
launches computation and the result is displayed
on the right-hand side of the screen.

S 5 -Yair / Imprimer la lizte des parcelles

displays the printable table. The printed table
provides some additional information, suchhes
soil's water reserve, for better evaluatidrhe
computed advice.

gﬁ i carte

is a facility using a GIS to display field kamg
on the complex map (fig. 22).
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=lol x|

1- Choi de |2 date 174101996 ;I

Faramétrages Icarte |

2- Choix de la station :

Parcells

| Prirgra

| PriarBioClim

[Bp

IdStation | MomStation

TestStation2

3 - Renzeignement du débit de la station

Station[1] Imun

4 - Calculer lez paramétres

(s [m3#h]

S 5 -Vair / lmprimer la liste des parcelles

@ ol carte

¥

1
139
201
203
204

4

[ L L R T R T Ear

160.6877562
178.4316334
1625418119
160.965867 7
149.6438736
27.83822431
16.85473978
3584216773
3103681830
0

0

130.2037873
164.3347008
28.38355637
46.75109787

233
145.0400018
284.1600036
1420800018
2131200027
106.5600013
106.5600013
233
284.1600036
#1.04000031
106.5600013
233
233
233
1420800018

Figure 21: Decision-making screen in the event of\aater shortage

: 1" Hierarchisation

=10l

1- Chaix de la date 17/10/1996 j

Paramétrages  Carte |

Outils carte :

y  Fainteur

@ Zoom +
ﬁ Zoom -

@ Glizse

+ Centrage

finalyzes

IR&H

Valurne
apporté

Bilan

IRED

Parcelle :
-

Pargen
Yolume apporté pour les parceles
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Figure 22: — Mapping of field ranking
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5.16. Equipment
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management (fig. 23)

Installation Matériel _1al x|

W

Installation Matériel & la date du - |1U,f1 04199 *

Parcelles sans matériel  Parcelles avec matériel I

Parcele | Surface ‘ Ddeb | Dfin | Matericl | Type ‘ CoefMod | MNPostes | N& ‘
i 51.5 01/011936 #A12/3893 101 P 1 0 0 (
135 279 01/011935  30412/3899 4 A 1 18 12 ]
139 7i2 02/01/1934  31/12/3993 4 ) 1 22 7

3 01/01/1935 | 31,/12/3353
2m 772 01/011935  31412/3899 4 A 1 13 12 ¢
203 42.3 01/011934  31412/3899 4 A 1 20 12
204 E5.4 01/0141995  31A112/3993 4 A 1 l 12 [
208 387 0111934 31A12/3893 208 P 1 0 0 (
226 781 01/011934  31412/3899 4 A 1 20 12 ¢
240 181 01/011933 31A12/3899 4 A 1 15 12
420 266 01/0141995  31A112/3993 4 A 1 18 12
428 A 0111934 31A12/3899 204 P 1 0 0 (
423 50.7 01/011936 #A12/3893 101 P 1 0 0 (
435 571 01/01A1936 31A12/3893 200 P 1 0 0 (
436 6.4 01/01/1995 3111243999 4 ) 1 18 12

4 »

Irestallation Matérisl

Parcelle Type Materiel Date de début Date de fin Coefficient Nb Nb Mb

Modérateur | asperseurs | sectewrs | rampes

J147 [spersi =] [4Couverture INTEG > (01011995 =] I Inconnue [3112/3308] i 3 3 [&

Suface /| Mombre de | Tour d'eau

i | | Paste [ré] postes [

ERRE 6 Modifier | € Annu\erl

Figure 23: Equipment management

This screen is used to enter or, if necessary, fmadfiormation related to irrigation system

installation.

This screen is divided into three parts. The firse is the yellow banner in which the user
inputs the current date. The central section Wwasgrids displayed using two thumb indexes,

“Parcelles sans m

ateriel” and “Parcelles avec naditeihe first gives the list of fields with

no equipment yet defined; it enables inputtinglbfree parameters related to new equipment.
The second is used to show all fields for whichegjipment is precisely described, and to
change them if necessary.

In the lower section, all information specific twetirrigation equipment installed is entered
(for sprinklers: number of units, NA, NR).

w v Modifier

'ﬁ'} Arnuler

Modifies any wrong input.

Cancels this action and returns to the prevsausen.
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5.17. Pumping stations (fig. 24)
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This screen is used solely to input informationwglibe pumping stations (name only).

EEditinn de la table Station

| MomStation

|d5tation

2

TesztStationl
TestStation2

=10l x|

& valider

9_|

Figure 24: Pumping station descriptions

6. Output tables (fig. 25)

All the software's output tables have the sameemtasion with the title and CIRAD logo at
the top, the date and the page number at the bottom

The images shown below are copies of pre-printargen displays for the output tables. That
is why they are not full size.

&7 Woir / lmprimer les
: conzeils

Prints the wais tables

The pre-print screen has the following tool bar

Sorted tree
(If the reports contains aggregation feature)

7\

To move to an other page

Refresh

|- - - >l

Go to page #

To print To export

(Excel,

Figure 25 - Tool bar of the pre-print screen
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6.1. The firstirrigation advice (fig. 26)

Apergu avant impression

|'1' 4 F. R NER R

RANEAT

Gestion d'irrigation des périmétres canniers 2007

Conseils
- w -
“ﬁa&;ﬁa"m Tours | DoseBrute  Temps. :
6141 4 0 71.16 | 321
65.60 0 31.35 3.46
7117 0 59.20 379
58.59 0 85.61 3.25
66.52 0 8561 3.79
73.59 0 85.61 4,38
7461 0 0.00 8.04
.
4] | »
|Muméra de page en cours - 1 {Mambre total de pages : 1 |Facteur de zoom - 100%

Figure 26 - Start-of-cycle advice

This table summarizes the amount of water compatetthhe beginning of each cycle. The
user's choice is also displayed. If this choice yeisto be made, the box remains empty.
Furthermore, users can also enter the choice mignaal it is automatically entered in the
software.

6.2. Field ranking under water shortage conditioB (fig. 27)

T i
A e e :

KANEAL

Dl mnluullm s paisires canriary 2007
Ayritnided o 18 RACATC RALD

1 Lt
e TaR CT Brerid

il
Hid Mama
g h'lll

[
i

Aid Fiaaw o HE LG T

Figure 27: Recap of plots to be irrigated as a priaty

This table displays the ranking of plots to begated and in which irrigation is to be stopped
depending on available water flow. It also displafermation on the water reserve in the
fields.
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6.3. Post-rainfall irrigation table and advice

This table displays all advice computed after @infThe user's choice is also shown. If this
choice has not yet been made, the box is emptyusiee can then enter it manually for
subsequent inputting into the software.

6.4. Irrigation interruptions table (fig. 28)

This table displays all the irrigation interrupt®mver a cycle length and assesses their
relative importance. These interruptions are sobyedtlype: breakages, maintenance, farming
practices, rainfall.

It can be modified at the user's request.

I8 Apar: i A vk vk s slon

|¢-rnrr‘xala = G -

KANFEAU

Gestion d'imigation des périmétres canniers 2007

Bilan des pannas

3 Entralian |_mrmal ]

Hurnéen o8 pags a cors T Plaritre fotal de pager 1 Facisut ds 200rn 100%
Figure 28: Summary of irrigation interruptions

6.5.  Water balance table (fig. 29)

This table displays all the hydraulic parametenspoted by the water balance model. These
parameters describe the different hydraulic coodgiin the fields during irrigation.
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Figure 29 : Summary of field hydraullc parameters
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6.6. End-of-irrigation table (fig. 30)
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This table summarize the main relevant irrigatiangmeters at the end of each cycle.

it
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Figure 30: End of irrigation summary

6.7. Cumulative data table (fig. 31)

This table is edited at the end of each irrigapeniod, i.e. at the end of the dry season (lasp)
and on the last irrigation just before drying-dffigp). It displays in a clear table some of the

most synthetic information that enables a releeaatysis of the irrigation season.

Apern i et impressing

A m.:ﬂf@a&mmrﬁ,

Gaslion dirigation des périmétres canniers. 2007

Rt de aneem : 003

Figure 31: Summary of cumulative data
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List of principal symbols and acronyms

BH: Refers to the water balance assessment

Dr :  Deep percolation

DNP: Computed net amount of water

DBP: Computed gross amount of water

BsQP: Daily water requirement

DNQA: Daily nominal water discharge from the lateral
DNA: Nominal water discharge related to revolutiongim
TRN : Revolution running time

TA: Water application length. Where sprinklers ar@osoned, this is the duration of a
position.

DA: Quantity of water applied
lasp: Irrigation before the rainy season and post4str(northern hemisphere).

Ipsp: Irrigation from the end of the rainy season tgimly-off before harvest (northern
hemisphere).

DTC: Total cycle length

IREO%: This index characterises the quality of irrigatprocessing.
NA :  Number of sprinklers

NR : Number of laterals.

ETc: Crop evapotranspiration under standard condit{omm d')

ETc.ad;: Crop evapotranspiration under non-standard ¢immdi (mm d')
R: Rain
Irr : Irrigation

SAW : Soil available water

Dr : Drainage
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