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O Résumé O

La recherche vise a connaitre les moyens et les techniques modernes les plus
importants de l'irrigation et a présenter leurs effets directs pour utiliser sur la production, la
superficie et les besoins d'eau dans la période étudiée et les prévoir jusqu'a I'année 2020 .

L'étude se base sur les moyens et les méthodes statistiques de prévision , des
quantités demandées d' eau, de la superficie et de la production en utilisant un ensemble de
nouvelles méthodes d'irrigation (technique de laser — technique d'irrigation par pointillage
—technique d'irrigation par aspersion) .

Toutes ces nouvelles méthodes ont été comparées aux méthodes traditionnelles de
I'irrigation, et on a constaté a la fin de la recherche que la rentabilité économique de
I'utilisation de la technique d'irrigation par pointillage est supérieure aux autres (technique
de laser ou d' aspersion) car elle nécessite moins d'eau et aide a augmenter la production
et la superficie .

La recherche about a des résultats et a des recommandations

Mots — clés: Irrigation traditionnelle — superficie — besoin d'eau — technique
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108 989037 1725381 189 1994
117 1067532 1862316 204 1995
126 1151260 2008380 220 1996
144 1313483 2291379 251 1997
158 1439075 2510475 275 1998
140 1276852 2227476 244 1999
155 1412910 2464830 270 2000
147 1344881 2346153 257 2001
115 1046600 1825800 200 2002
118 1072765 1871445 205 2003
134 1224522 2136186 234 2004
136 1245454 2172702 238 2005
150 1365813 2382669 261 2006
154 1403003 2447546.637 268.1067627 | 2007
157 1435933 2504993.526 274.3995537 | 2008
161 1469636 2563788.764 280.8400442 | 2009
165 1504130 2623963.997 287.4317008 | 2010
169 1539434 2685551.615 294.1780716 | 2011
173 1575566 2748584.77 301.0827878 | 2012
177 1612547 2813097.39 308.1495662 | 2013
181 1650395 2879124.198 315.3822104 | 2014
185 1689132 2946700.737 322.7846135 | 2015
189 1728778 3015863.378 330.36076 | 2016
194 1769354 3086649.351 338.1147279 | 2017
198 1810883 3159096.756 346.0506908 | 2018
203 1853387 3233244.59 354.1729204 | 2019
208 1896888 3309132.764 362.4857886 | 2020
@ (B Al A8kl aladiuly (ol Jgana A o LYl Aalisy) B 5al3l ¢ (5)Jsad
et e ) Ol gz ) e L) 3aly) A e
) s 2/h 4 ] Clgiad) | (Al o ol | clsiad)
y . il - il 4/ch y
Obfaall | b/l O/l Ol
1284.7 | 274.72 | 4.9608 1010 2001 | 4134 88.4 29256 | 325 | 1980
1020.1 | 218.14 5.088 802 2002 | 452.83 96.832 3.18 356 | 1981
1031.6 | 220.59 | 4.9608 811 2003 | 536.78 114.78 3.4344 | 422 | 1982
1011.2 | 216.24 | 5.5968 795 2004 | 670.34 143.34 3.816 527 | 1983
1300 | 277.98 | 5.4696 1022 2005 | 573.67 122.67 3.18 451 | 1984
1405.3 | 300.5 5.4696 1104.8 2006 | 619.46 132.46 3.6888 | 487 | 1985
1468.6 | 314.05 | 5.53994 1154.6 2007 | 532.97 113.97 3.6888 | 419 | 1986
1534.8 | 328.21 | 5.63483 1206.6 2008 | 446.47 95.472 3.4344 | 351 | 1987
1604 343 5.72972 1261 2009 | 600.38 128.38 3.5616 | 472 | 1988
1676.4 | 358.47 | 5.82462 1317.9 2010 | 548.23 117.23 3.4344 | 431 | 1989
1752 | 374.63 | 5.91951 1377.3 2011 | 560.95 119.95 3.5616 | 441 | 1990
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o)y sl (5l Jae Eapsall gl Dla) 3l sl

ol ¢ pald ((ghadla cauldll 2020 sl s Apyge 6 il daluey z ) o dadgidl)

1830.9 | 391.52 | 6.0144 1439.4 2012 | 705.96 150.96 4.1976 | 555 | 1991
1913.5 | 409.17 | 6.10929 1504.3 2013 | 876.41 187.41 4.1976 | 689 1992
1999.8 | 427.62 | 6.20418 1572.1 2014 | 81281 173.81 4.1976 | 639 1993
2089.9 | 446.9 | 6.29907 1643 2015 | 680.52 145.52 3.5616 | 535 | 1994
2184.2 | 467.05 | 7.34287 1717.1 2016 | 763.2 163.2 3.6888 | 600 1995
2282.6 | 488.11 | 7.43777 1794.5 2017 | 966.72 206.72 4.452 760 1996
2385.5 | 510.12 | 6.58374 1875.4 2018 | 1331.8 284.78 5.3424 | 1047 | 1997
2493.1 | 533.12 | 6.67864 1960 2019 | 1294.9 276.9 4.7064 | 1018 | 1998
2605.5 | 557.15 | 6.77353 2048.4 2020 | 1177.9 251.87 4.8336 | 926 1999
1376.3 294.3 5.088 | 1082 | 2000

: (audiil) il gal) o) -3

ol g Lay)

NEW| ( 50% ‘_A\)A Pr-px ‘_sJ;\ TR T ‘(.L:.\A.ul\) ‘5“4}45\ ngl\ e\Ailu\ Ui su)\aﬂ\} uh.&\ g_\lui
Aeaid)

calusd) Gl Lellsts i) olaall 43aS 3 Ml [8] %6458 sl coluall (o aalsll HUSEN =il (s
(Vs e ¢(2020-2006-1980) alse¥) PDla cusly dalall 3yl 8 LgalliTing ¢ dgyaall 3yl 8
Pla sl s cialy Jalls ¢ (Ga ke 2.340933 )e (%2)011.685538 ) « (% 15:14910.578 )
(6)Jsaa Cajlle (2,865~ 2.062 1.114) eyl Lo ¢ Jsil e dad) 2lseY)
aludl —
2006-) G g paal) 538l DA ¢ gyl & Aaal) Akl Gl aladiud a3 o) adl Jaadl (6) Jsaadl (e
I Lebisan oSaall il ah¥1 dalise <l ((2020-2006) e Luall 55l (DA galasiud 235 (1980
eV PLa LS o 11(443.6-319.4-172.5 )¢ Myl le o by G iy bl
LBl de gy bl ALY dalual) (4 <%(122.4-122.3-122.3) Jalay L « (2020-2006-1980)
Lty 3\ a3, aladiuly Aol Aasy (Ao yall ‘&,éuag\ dalually s‘_,‘nw\ z Liay) :(6);)‘9;9.!\

s ialual
il BT TP FRRPRTS R TR
s Ll 3 4 sala ) 3 4 sla at C’wb gt
Jusa all g | TOF fox '

s

1725711 | 1.114464 | 910578 141 | 1980
175.0189 | 1.130272 | 923.494 143 | 1981
194.6014 | 1.256736| 1.026822 | 159 | 1982
2154079 | 1.391104| 1.136608 | 176 | 1983
210.0796 | 1.414816 | 1.155982 | 179 | 1984
208.0644 | 1.343680| 1.097860 | 170 | 1985
176.0428 | 1.138176| 929.952 144 | 1986
157.8842 | 1.019616 | 833.082 129 | 1987
200.2883 | 1.351584 | 1.104318 | 171 | 1988
1933775 | 1.248832 | 1.020364 | 158 | 1989
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190.9297 ]1.233024 | 1.007448 156 1990
208.0644 |1.343680 | 1.097860 170 1991
259.4686 | 1.675648 [ 1.369096 212 1992
241.1099 | 1.557088 [ 1.272226 197 1993
231.3187 |1.493856 [ 1.220562 189 1994
249.6773 |1.612416 | 1.317432 204 1995
269.2598 | 1.738880 [ 1.420760 220 1996
307.201 1.983904 | 1.620958 251 1997
336.5748 | 2.173600 [ 1.775950 275 1998
298.6336 | 1.928576 | 1.575752 244 1999
330.4552 | 2.134080 | 1.743660 270 2000
314.5444 | 2.031328 [ 1.659706 257 2001
244.7817 | 1.580800 [ 1.291600 200 2002
250.9012 |1.620320 | 1.323890 205 2003
286.3945 |1.849536 | 1.511172 234 2004
291.2902 | 1.881152 | 1.537004 238 2005
319.4401 | 2.062944 | 1.685538 261 2006
328.1381 | 2.119116 | 1.731434 | 268.1068 | 2007
335.8399 | 2.168854 [ 1.772072 | 274.3996 | 2008
343.7225 | 2.219760 | 1.813665 280.84 | 2009
351.7901 | 2.271860 | 1.856234 | 287.4317 | 2010
360.047 2.325183 | 1.899802 | 294.1781 | 2011
368.4977323 | 2.379758 | 1.9443926 | 301.0827 | 2012
377.1468 | 2.435614 [ 1.990030 | 308.1496 | 2013
385.9989 | 2.492781 | 2.036738.3 | 315.3822 | 2014
395.0588 | 2.551290 | 2.084543 | 322.7846 | 2015
404.3313 | 2.611171 | 2.133470 | 330.3608 | 2016
413.8214 | 2.672459 | 2.183545 | 338.1147 | 2017
423.5343 | 2.735185 | 2.234795 | 346.0507 | 2018
433.4752 | 2.799383 | 2.287249 | 354.1729 | 2019
443.6494 | 2.865088 | 2.340933 | 362.4858 | 2020

B o) aliliuly (GhAY Jpana B o Yl Laalidy) B 530 2(7)d g2

) AT 42% | ol gl )
ob dill s ob a/oh 422 O/l el
19
461.5 136.5 3.2 325 80
19
505.52 149.52 3.5 356 81
19
599.24 177.24 3.8 422 82
19
748.34 221.34 4.2 527 83
19
640.42 189.42 3.55 451 84
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o)y sl (5l Jae Eapsall gl Dla) 3l sl

ol ¢ puali ¢ghadl ¢anldll 2020 sl s Apyge 6 il daluey z ) o dadgidl)

19

691.54 204.54 4.1 487 85
19

594.98 175.98 4.1 419 86
19

498.42 147.42 3.8 351 87
19

670.24 198.24 3.9 472 88
19

612.02 181.02 3.8 431 89
19

626.22 185.22 3.9 441 90
19

788.1 233.1 4.6 555 91
19

978.38 289.38 4.6 689 92
19

907.38 268.38 4.6 639 93
19

759.7 224.7 3.9 535 94
19

852 252 4.1 600 95
19

1079.2 319.2 4.9 760 96
19

1486.74 439.74 5.9 1047 97
19

1445.56 427.56 52 1018 98
19

1314.92 388.92 5.3 926 99
20

1536.44 454.44 5.6 1082 00
20

1434.2 424.2 55 1010 01
20

1138.84 336.84 5.6 802 02
20

1151.62 340.62 5.5 811 03
20

1128.9 333.9 6.2 795 04
20

1451.24 429.24 6.1 1022 05
1568.77 20

6 464 6.1 1104.8 06
1639.50 20

8 484.92 6.1 1154.6 07
1713.42 506.79 6.2 1206.6 20
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8 08
1790.68 20
1 529.64 6.3 1261 09
1871.41 20
7 553.52 6.5 1317.9 10
1955.79 20
4 578.47 6.6 1377.3 11
2043.97 20
4 604.56 6.7 1439.4 12

20
2136.13 631.81 6.8 1504.3 13
2232.44 20
2 660.3 6.9 1572.1 14
2333.09 20
6 690.07 7 1643 15
2438.28 20
8 721.18 8.1 1717.1 16
2548.22 20
2 753.7 8 1794.5 17
2663.11 20
4 787.68 7.3 1875.4 18
2783.18 20
5 823.2 7 1960 19
20
2908.67 860.31 7.5 2048.4 20

MYl Y ¢
LYy ¢ Labiy) salyy (W ool o(Tall) aasall gl Ak aladiid o B2l o(7)Jsandl e

2006 sl 8 ¢ li€a/cha 6.11) <1980 ale b ¢ ,UiSa/oh 3.2 (re daliy) Cundi)) i 4206 ke
e ¢(2020-2006-1980)a15eY) DLa ¢ Lyl d5aly ) Sl 5312020 sle b ¢ li€a/c 7.5 alal
ale b all 4615 ) 2l gLl ) gl Lae ¢ pla all ((860-464-136.5 ) 4w Le ¢ sl
- 2020 ple & ¢l call 2908.6 &l ¢ 2006 sle b (b il 1568.7 L5 <1980

2020 ale & aluw Cun 141.99% Ay ¢ Z Y 30l ) o)) 8 Aaphall @l aladial gl Ml
b all 2048.4 s ilus cdgalinl Aaphll aladiuly Lay ¢ ol all 2008.6 4iss L

toill @l Al aladia) -4

Aad dua (e cApliall Al Blaliall & ladl) Jsamna (5 (B ol (o)l) A alasin) (Sadl (e
) el (o Adplall el ahadiul (535 Cung g3l s Al Sbilae gl gl palisils @)l
Laliy) Wl 26% duwsy alaudl )l e dlhadl sbiad) LS e Jisys «35%0 cdty casayall 8 aly)
(Vs canlgll Sl LAl LaaV) alys « HLi€a/aIS 4370 iyl el aladiuly ccualy a8 ()l
3414362 ¢V csatiill (o)l b canlsll Ul zling Laiy « $.10622
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Gany V) Lealaind lSa) anal @y ¢ cumiie JS ) Ayl ol alasil gl el L
sl ey ASuall iliilaa (he ¢ (3halial

rlua gilly clalitiuy)
ralalitiuy)
A geilidl) clfia o(oadad) (gl )Apaisl) A8y al) aladiiad
Lol 58l g5 8 °)lke 5,206 el el alainly (gl dygllaall Gullany) dslall cilaal il -1
iSaf2a 14362 il canlsll UKl ke # sl <2020 ole <l
2020 sle ¢ ,uSa all 362.4 cAaylall el alasinly ey oSadl (e A cdalall x5 ol -2
all 2048 ¢« Jsa ad 28z LU Al Ll ¢ jl€a/4h 5.3 Jisa 2020 ale 3 dalul) cazly -3
2020 ale ¢le Ll 55l Ales 8 coha
DA glill) (gha 5l Ay getl) A8y aladiad —o
2020 sle a ¢ 2a 5Ll -1.896 il oludl) i 1hig i ¢ ) Ll z LiaDU duuilly -1
Loty Al ) ¢ Adad) (e Alsadd) e gy hall Aabisall (e iy ¢ (gl & Aipylall Gl alaain) -2
S il 207 4peS L 2020 Hle 3 alal « 42%
83l U/ 3l 67458 e« 2020 ale b alil ¢ 27.296 Ly Gy USell daliy) saly) -3
bl 2048 s ¢ 2020 ale bzl ¢ 1279 Ay ¢ gLyl
A 0U)) glall) cufia ¢ (Jadill) el o) Aipsh aladia) - g
2020 ol & dpeiil 5530 Ales 3 %a ke 2.865 chyisall sluall claeS il -1
Lac 2020 ale - ilak 12296 4550 () Lelisad oSaal) (el Alaad) Aabusall duas cazly -2
S Call 443.6c4S
A3y e/ 7.5 Jsa ¢ 2020 sle b Joail ¢ 42964 mbiy) 5ol Ao sl -3
bl 2908.6 s « 2020 e b alad ¢ 141% oy LY
toil @l Ak aladia) -
obaall ClaaS G 505 3590 Ay casnall (L2 3aLy () (o)l (A ARphll Al dadiil (5355 -1
- 26% Ay abaddl () e ddslladl
JUSa/&18 4370 Aagylall @l ladily Lalisy) als -2
(il () 8 aalgll UK 7 ling Laiy ¢ 2210622 ¢ Msa aalsll HUSl Ll 2 LaaY) 3l -3
. 3:14362 <

t&lua il
coball (e 3yaS LS LY (guldill) adall (o)) Ayl alaginl Je Jaall -1
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Al Dlsally gy Al ¢Banall Hlaall ) Gala Sy padlilly cale JS Gl 4o 5585 i -2
asinall (B 38 S e Lla i (o2 ilal) Jiiuaal) s cdalial

c el 13 8 dasiiall (533 Jeall Colad (ga Baliin) -3

O Allaay) clalaad ¢ Jadadill 3 cigliasy) clahyalls el e ¢ e (S5 colaieY)-4
Aldiaall haladl e yn @llhg ¢ Jualaall (0 Jsana JS dalady colull

o o Lo i A el i) daaaSl ellys oz Y —Aalud) bl Jsase slaal) 8)s ua -5
Al (ssind) e ¢ gilasl) (g5l

Agallal) liialsall (385 Ziaall (g)l) lieail Ak gl Ao linal) poni -6

A a5 Ly clgd il alasiul) Jaes & Gllg cdgal) obuall e cpallaill gy apyliie 44067
(Al Agn e haiul) aaa prax Aga G clalatin) B

Uan Pla) 4l 5 opdaill dely) (e dalaii¥) goaall Joa caladlly ciluhall e 2yl ¢lya) -8
Alsdlaall ity o Aaliall Cagylall iy g5 oo Unladl — el —adll)ailSe 5 AY) Jualad)

DA e iy Aabiall Lald) 3ylsall Y1 2laaiu) e anjuiady ¢ uaddl) i e Jeall -9
& O eilsd (e Adphall 03gl Lal (Laiilly) cauimsall (o)l 4 Aaliy o)) B Apaall cliilly ¢ Gyhall aladiu
5 elyaipally clsaill Al Gllyg daliyls ¢ L) saly) (A ol dygpal) clalusd) 5alyy 350 coluall 85
ame Anall Ll lajliae wam lanl) — LA = g ) plailly sl (e Ao gana (s cByg pain
(@ . LA

o Y\

2542005 ¢4y sus

221 2006 ciyypms s ¢ 5oy bl 1l saize choe )3 Aaalal) Egall dalall diggll —2
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ol ¢ puali ¢ghadl ¢anldll 2020 sl s Apyge 6 il daluey z ) o dadgidl)

:2006¢33) gus ¢ Biad o land (53 5al) iSall ¢(2005-1970)al5e 3 o)y ¢ Uaill 8 dsia3l) Judlod) -3

Ay e g 3 =SiaaYly e 855 ¢ dppsnd! ey il St e Sladandl ik ) 5,0 -5
.244.2006«

280 <1992 =Ll

2242005 ¢ 3iad s ¢ el Za)s Aty Bylhs ¢ oluall i Laniad

i e Adaadl gl 5o Gy ilii] Lolaaiy )y Laidl] L . Gl el B (7 e oo -8

.178:2003 ‘2"1)}“‘ céﬁmd ¢ @ﬂ‘rg icbj.//‘;ﬁob.a.// Srlafas i/
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