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Yorecasting meodel of ;r=in ir iiorocco .

FORECASTING MODEL CF GRAIL PRODUCTION IN RELATION
TO WEATHER VARIABILITY I¥ LOROCCO

By
ABDEL~HAMID YOUSSEF SAAD IBRAHIM SOLIMAN
Assoc. Prof. of Ag. Economic, Asst. Prof. of Ag. EBconomic
college of Agriculture, College of Agriculture
Henoufia University. Zagazig University.

INTRODUCTION

Production of Graims is the major food gecurity
problem, facing all Arsb countries, Grains are produoced
in most of Arab countries under rain-fed extemsive agri-
cultural pattern. Morocco is g quite representive model
for this pattern. The influence of varying weathez;
conditions on ¢rop yield is sn obvious cauae-and-effeéﬂ
reletionship, with, but little pogaibility of circular
reasoning. Many efforts were made to identify gnd
measure ithese relationships. The principal weather
condition in most of litersturesz and the pregent work

is rainfallg

Datg Used

Data of reinfall in mm. snd number of rain dsys

either yearly or monthly were ccllected for 5 yeers from
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12 weather stzticng ir Korocco glong with corregponding
annual grein yield per hectar in kentars. 4 thirty years
averages of Konthly reirfell were glso availsble. Obser-
vations were recorded for the period 196S/1970 up to 1973/
1574,

Anzlvsig & Empericpl Results

Estimated gverasge of armmusl grein yield per hectar
for Morccce wae about 10.5 kentars with = staﬁdarﬂ error +
2.98 kentars. The coefficient of warigbility for average
gnnual grain yield was sbout 28,5 percent. The snnual
grain yield per hectar rangec beiween 6.7 kentars and 14.4
kentars. The average anpual rainfzll for Morocco over five
years and 12 regione was ebeoui 520 millimeters % 90
millimeter and a coefficiernt of veriability ebout 17.3%.
The avergge annual rurder of rz2iny days was sbout B7 days
+ 7.7 days and =z ceoe?ficient of varigbility about 10%.

However, the verigbiliiy in grain yield ircresses in
poor-rein yeers ss in 1%72/1%73, where the coefficient of
variability resched zbout 50%. This reflects the differen-
ces in peor rain effect cn different regions. The estimated
coefficient of veriebiliiy of annual grain yield per hecier

between yeers within repicns confirms this conclusions. It



is at maximum for thoz: regions of gmual rainfall less
than 350 millimeter, i.e. It ranges between 7°.5% to
38% while it ranges between 12.5% to 4.7% for regions of
aversge gnnual rginfgll sbove 600 millimeter.

The dependant varisble in the proposed forecasting
model is the annual grain yield per hectar. Rain intensity
as a major independent varigble was expressed in two varigbles.
They are amnual rginfsll in mm. anéd numbers of rai.nx daxn

-per year. However, highly correlation (!nltlnulimn:ritr)
beiween rainfgll and number of rainy da;ra was fnunﬂ Thn
calculated correlation coefficient was sbout 3295. ﬁen—
fore one of both verisbles should be elimingted. m exten-
give study review by Senderson (1954), of such unrk in many
different regions and countries emphasized that ind = Adant
vaﬁahlea are detected by reigining only those out of the
many exsmined which showed the highest correletion - ik <he
dependent verisble. The correlztion coefficient be ween
annugl ‘grain yield snd ammual rain fall ies ebout G.354§:
while the correlation coefficient between ennugl grein yielad
and number of reiny deye in mbout 0.3283. ~ This resuit

shows thet annual grein yield is of higher asscocigtion with

-

rein fall thsn with number of rainy days.

On the other hgnd, models (1-2) and (1-2) - Tables



(1) -~ emphesize the moxnclusion thet nuhber of reiny deys
mst te #lininated keepirg only rainfaliwﬁs en independant

.q_{ 'Z'\-

Yerigble.

However, the linear form lacks fﬁ;ipeat fitting con~
ditions in terms of poor coefficient of determination.
Before starting the stztigtical pfﬂcei;; the conditions to
be observed in fitting ths modeld muat ba ‘ataled. Por rain-
fall, tbe ccnziderations quite similar ﬁb thoze discussed
in {Ezekiel & Foz, 1953} for Epplitd 1rriant*an water, These
congiderations would lesgd %5 g Enrwu hi;h'the following
charactaristies: (1; It ghxuld rige stéépir et Low ralnfgll
rate, gnd the: Jees znd lezs aharply, ¢ Dexioam yield
ia reached. {2} 1% mizht show g ﬁetl:inn afte“ the zingle
maximum yield is resched, either gra&un or sharp, and {3)
it would huve only the single polnt of meximun rield.

These mre ithe conditicaz that would be apn¢“ed in select=

The

ing function for fitting the curve.

The two regrecsinn forms (1-3) and (¢-4 in table

(1) show that the reietion is not sbsolute linear, the

function of best fit expressing the lugiuu* conditions
mentioned above is the guadratic form - model (1-3). It

increases the mesn sguere due to regression, irn comparison
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with both lineer for {(i-1) model - Tgble (1) and power
form-model (1-4), The net effect of gquadrstic term is
significant st probability level less than .01. This
curvelinear regression form of grain yicld on reinfall
is supported by the results obteined by Misrer, (1928).
This earlier study prooved a curvlinear (quadratic)
relztionghip betweern corn yield snd rain fall for nine
weather stations scattered through the corn belt in
U.%.A. 4According to form (1-4) - Table (1) the optimum
ennual rainfgll per gram production is gbout 700 milli~
meter. Therefore, the maximum annugl grain yield is

about 12 kentars per hectar.

Fisher (1924), studing wheat yields at Rothamstead
(U.S.4.) pointed out that it really made litile differ-
ence to the growth of a crop whether s given rain occurred
on april 30 Hay 1. The resulting smooth curve ghowed thet
the mgximum effect of rainfall on yield was in sutumn and
in spring. With rainfell distribution, the only weather
verisble considered, correlations renged from 0.32 to 0.63;
Elso Kisner, (1228) rerresented the rzinfgll by the average
of rainfgll during June, July, and pugust per year for

rine wezther svetions sceitered though the corn belt.
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Waugh and associates (1929) confirmed the use of monthly

reinfall es er independant variasble in their works on
potato-yield problem. Kore elaborate investigstions,
experimental and statistical, have shown that the effect
of rainfall vary at different times of the season, and
especially at certain critiecal times in the growth of
the plant, such as at lasseling.

The present study showed that the correlation
coefficient between average rainfsll snd number of rainy
days on monthly bases was also high as gn gnnuagl basgis.

On monthly intervals it was sbout 0.9002. Therefore, the
number of days es sn independendant variable was excluded
from the proposed forecasting model correlation between
the monthly average rﬁin fall and annual grein yield were
estimated to show the highest effective monthly rain fgll
on yield. The three spring months, i.e. March, April gnd
Mgy showed of the highest correlation coefficients betwaenl
rainfgll in m.m end ennugl grain yield. These coefficient
were 0.8525 for march, 0,5471 for April and 0.6816 for

Hay.

The estimgted forms in Table (2) shows that Karch is
the most critical month for grain production in MKoroceco.

The elmsticity of production estimated for March is about
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0.4537, i.e. an incresse by 1 percent in Marchk minfgll
sbove the aversge lesde to an increase of about 0.4537
percent in grain yield per hectar above the averasge of

the country - form (2-1) - Table {(2).

The other conclusion isg tha?t April znid Hay are
substiiutes for Karck, i,e. if the rgin fz1] in ¥srch
is not high enougzh, the grain crops mey benefit high
rainfall in both 4pril and Mgy together, but not each
one zeparately. However, April and Hay joint sffect
ig not gs much as Esrch effect the totel elasticiiy of
production of both moniks is only 0.1231, i.e. only 0.27%

of that of Mzrch.

The forcasiing model include all three months
ghows the azctusl response. PFrom modsl (2e7) - it is
cleer tkat April reinfs=ll in g substitute for March
reinfell. Hay rainf=i) surporte Eerch reinfgll in
reising the aversge grsir yieid. - The net elasticicity
cf rroducticn is sbout (.61, i.e. sn increase of 1% in
average reinfsil of sprirg rainfell lezds to an increase

1 C.,61% in zrnusl grein yield per hectar in

a
I

]
ry
i3
F.-
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It should be mentioned that, the totel reinfzll in
sprong (karch, April gnd May) is about 26.5% of averape
amnuel fotgl rainfall of Koroece (the average of 30
years). March rainfall is sbout 46% of the aversge spring
rainfall, while April reinfgll isg agbout 34% of the aver-
age spring rainfall. The rest i.e. anuﬁt 20 percent
comea in Mgy - Table {3). On the other hand Merch rain-
fall on the average of 30 years is sbout 146% of the
sgregeaie monthly sverage of 12 months. The avergge of
30 years. 4pril reinfall is much closer to the agreggate
monthly sverage. It represents sbout 109 percent of such
ggregeete gversge. Hay reinfsll is below the ggregegate
average by sbout 3B percent - Table (32).

SUMMARY AND CONCLUSIONS

This study was made to invegtigste the effect of
weather conditions (rginfsll) on grain production in
Morocco. The dste were collected fbr the period 1969/
70 ~ 1973/74. It was found that veriability in grain
yield ineresszed in poﬁrmrain years (1972/1973), where
the C.V. zmounted fc¢ 50% end in regions of annual rein-

fall less than BBQ m.m. where the C.V. ranged between



cung beiween the
rumber ¢f rzin dgys ani rainfa21l ir n.m. Therefore, the
leter was uzec g5 independent varigbie in the model. The
guadraiic forx wes Tne one thet best fitted the logical
reigtionship beiwesrn grain yield snd snmusl reinfell
emounted to TCC m.m. correlstion cesfiicients between
grein yield gnd monthly rainfall were high for spring
{(0.8525 for Earck, C.547) for April, and 0.6816 for Hay),
with March ss the criticgl menth for grein production
where the elagsticity ¢f wroduction aﬁﬁuntad to C.4537.
April gnd Mgy reinfell was substitute for ¥March, but
their Jjoint effect Zs not as much as that of Harch.
Reinfgll in spring season indicated gn elasticity of
production amounting to D.61 with this rsginfsil repre-

senting 26.5% of the gnnual rainfsll.
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Table (1): Estimated forecastiirg model for reinfall
effect on gregin yield in HMorocco.

Bqugtion Estimzted Model Sy S

Ho. 1

2

; I, AR = 7 9635+N.N05044 M, 0.001817 - 0.1332
1-2 G, = 7.4085+0.0040658M,

+0.013537 D, 0.003205 .03722 0.1355
1=3 g, = 3.41820+0.0238158,

~0.000017M2 0.006715 .00006 0.2602
1-44 8, = 0.4620 u; % 0.2014 - 0.2232

G, = denotes estimated guentity in kenitars of snnual
grein yield per hectar, in vesr t.

Dt = Is the annugl aversge of numbsrs of rainy days in
the year t.

Ht = Is the averzgz of gnnual rain fall in millimeter
in the year t.

Sb = Designates the cetimested standsrd error of the
correspondin: regression coefficient.

RE = Ig the deter~ingtien coefficient.

Testing the m 1l hypotbesia that B of the population
egiuels Zerc gt P .05 showed that the number of reiny days

iz not statistically different from zero.
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R? as a test for fitting a curve showed that the
quadratic form is the best fitted one out of several forms
estimated including semi-log function, inverse function,
double log inverse function and finally a power curve. All
but the pnﬁer one are no} presented in Table (1) because
their coefficients of determination were either less or

- egual to that of the power curve presented by equation 1-4.
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Pable (2)t Estimated forcasting rainfall model for grain yield in Morocco.

5 S s 2
Month ~ FINAFION patingted model by b, by R
March 2-1 m._.. = 1.4481 Em#muq 0.0566 - - 0.7063
April 2-2 G, = 7.4905 :momn# 0.0876 == — 0.2369
May 2-3 €, = 8.7279 gwamqp 0.0743 == S 0.1662
mwwmw " 2=4 mﬂ = 1.4389 mwnmqm zm.namm 0.2659 0.1519 = 0.7050
ATl & o5 g = 6.6782 My0T52 04T 0.0117 0.0095 ===  0,9911
ﬂwﬁw “ 2 gy e 1.5200 ___m.:“mm ___wamum 0,2081 0.543  -- 0.7300
March & g . .

April &  2-7 G, = .7561 EWmmmm ' 0011 gmcmum 0.0108 0.0010 0,0005 0,9778

May

YWhe ret nﬂ 1 denotes sstimated quantity of annual grain yleld in kentars per hectar,
Eu. ___; and _._m are March, April end May rainfall in millimeter respectively.

m__..._. and R? have ths sama mesning as mentloned below table (1)

- A -
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) Fgregﬁsting-mtﬁel of irein in L.O0XCCCO,

Tahle:fﬁEi Relztive shere oF semaonal reint

all in loroco®
‘r tetsl mnnual rainfsli se zn sverage of 3C

TERYE:.

Jeason

- e - mm o = e —— i .= @, T =S
e S il

Rainfall in B Bt _ _
fﬁ"’tr‘&gﬁt By 3@ FEEI"B} reycentage

5 A WY e Emmm——

e e e b e LS WS e

59,3 145,52
109.15

e e e =& N

12 monthe averzis £0.75 © 30,00

A ——— 2 e S-S i an
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