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The First International Conference on Water Resources of Al Jabal Al Akhdar : Reality and Prospective / 05-07 June / 2012.
Equivalent average and quantitative estimate of precipitation on Al Jabal Al Akdar Basin

M.G. Al Hanafi and S.E. Nooh

Abstract: Surface water scarcity posing a serious threat to sustainable development and
becoming one of the main restrictive factors of economic growth in Libya. Since ancient time Al
Jabal Al khdar is most important agriculture area in north east of Libya, additional uniqueness
Sclerophyllos cover on the southeast coast Mediterranean Sea. The rain of Al Jabal Al Akhdar
characterized by spatial and temporal variability because of some factors specific to the amount
and distribution of rainfall, this necessarily require the understanding and knowledge of nature of
this variation in order to achieve sound water polices.

This study is based on two elements: First: Determining equivalent average to rainfall on the
entire basin of the mountain according to the rainfall data collected from 25 stations in order to
determine the size of what will be received annually from rain. The researchers used some of the
ways engineering in estimating the amount of water such as Thiessen method and sector the rate
of precipitation on the basin. Second: to demonstrate the temporal distribution of rain, study the
nature of the most humid or arid years in all station to quantifying the drought or humid
conditions over the region. Based on the above, maps of Al Jabal Al Akhdar were drawn to show
average and limits of drought, rain or moisture, which contributes to possibility of developing an
appropriate plans to manage the available water.
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Sﬁ‘ Ce9) Ce) () () | Gp) gsiad goball | (ple) sl
4 1 237.8891 237889100 562.7 0.5627 133860196.6
gl il 2 173.01032 173010320 613.2 0.6132 106089928.2
s gt 3 151.38403 151384030 570.5 0.5705 86364589.12
dgial) 4 302.76806 302768060 664.7 0.6647 201249929.5
Asalh 5 281.1417 281141700 897 0.897 252184104.9
b 845 6 627.16242 627162420 702.8 0.7028 440769748.8
quiidl) 7 627.1624 627162400 919.8 0.9198 576863975.5
4.4l 8 908.3042 908304200 584.9 0.5849 531267126.6
ilaial) 9 108.1314 108131400 548 0.548 59256007.2
asy 10 129.7577 129757700 548.7 0.5487 71198049.99
il 11 1124.567 1124567000 631.6 0.6316 710276517.2
clad 12 259.51548 259515480 963.4 0.9634 250017213.4
slal) 13 216.2626 216262600 838.2 0.8382 181271311.3
dsa 14 281.14177 281141770 866.3 0.8663 243553115.4
i <t} 15 194.63661 194636610 713.6 0.7136 138892684.9
bl 415 16 151.3840 151384000 444.8 0.4448 67335603.2
Ll b 17 519.0309 519030900 484.4 0.4844 251418568
Aol 18 454.1521 454152100 531 0.531 241154765.1
g 19 583.90984 583909840 7733 0.7733 451537479.3
FIRYH] 20 346.02065 346020650 782.1 0.7821 270622750.4
il 21 1038.0619 1038061900 814 0.814 844982386.6
4l gad 22 778.54646 778546460 557 0.557 433650378.2
sl 23 865.05162 865051620 523.1 0.5231 452508502.4
s 24 583.9098 583909800 594 0.594 346842421.2
NAY (wd 2 25 1124.5671 1124567100 397 0.397 446453138.7
Uy 26 1016.4356 1016435600 454.1 0.4541 461563406
(il 27 9208.05736 | 9208057360 120.9 0.1209 1113254135
a5l 28 3568.337 3568337000 199 0.199 710099063
(o gt 29 3114.185 3114185000 (145.6) 0.1456 453425336
Aol 30 1794.982 1794982000 (386.5) 0.3865 693760543
el 31 410.89952 410899520 (338) 0.338 138884037.8
(984l 32 216.2629 216262900 (348.7) 0.3487 75410873.23
I al 33 540.6572 540657200 (360.8) 0.3608 195069117.8
(il 34 1513.8403 1513840300 (172) 0.172 260380531.6
455 35 1319.2037 1319203700 339) 0.339 447210054.3
Al 36 540.6572 540657200 (479) 0.479 258974798.8
@ 37 540.65726 540657260 (581.5) 0.5815 | 314392196.7
S 38 1773.3558 1773355800 (532.4) 0.5324 944134627.9
g saaall 37625 37625000000 20983.6 13856179212

b giall 552.2 368.270544

Ay yhe dane 38 8 duda )l Al jUaa sl Jass giall d8LaYly
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ddaaall ad ddasall fé., alaal) dal Ay giu jUaal dsaS (J8) 4as JB) ana z_,éuthu,;w
9 &) Ce) (#) ® gobdi Bl | (ale) el
_ haal) (3p) g 5iud
40 1 237.8891 237889100 124.4 0.1244 | 29593404.04
I il 2 173.01032 173010320 138.5 0.1385 | 23961929.32
A o 3 151.38403 151384030 134.5 0.1345 | 20361152.04
azial) 4 302.76806 302768060 84.1 0.0841 | 25462793.85
disalks 5 281.1417 281141700 87.1 0.0871 | 24487442.07
s S5 6 627.16242 627162420 75.1 0.0751 | 47099897.74
i) 7 627.1624 627162400 153.7 0.1537 | 96394860.88
44l 8 908.3042 908304200 150.9 0.1509 | 137063103.8
cilaiual) 9 108.1314 108131400 372.5 0.3725 40278946.5
axy 10 129.7577 129757700 215 0.215 27897905.5
i al) 11 1124.567 1124567000 142.6 0.1426 | 160363254.2
clad 12 259.51548 259515480 283.7 0.2837 | 73624541.68
sl 13 216.2626 216262600 271.9 0.2719 | 58801800.94
dsa 14 281.14177 281141770 180 0.18 50605518.6
o <) 15 194.63661 194636610 252.7 0.2527 | 49184671.35
Qb all 43405 16 151.3840 151384000 97.2 0.0972 14714524.8
Ll jucb 17 519.0309 519030900 123 0.123 63840800.7
Adall) 18 454.1521 454152100 109 0.109 49502578.9
g 19 583.90984 583909840 171.8 0.1718 | 100315710.5
FIRYH] 20 346.02065 346020650 139 0.139 48096870.35
akilaj 21 1038.0619 1038061900 191.5 0.1915 | 198788853.9
A gaid 22 778.54646 778546460 170.1 0.1701 | 132430752.8
8) 54 23 865.05162 865051620 105.3 0.1053 | 91089935.59
uisl 24 583.9098 583909800 95.1 0.0951 | 55529821.98
DAY e 2 25 1124.5671 1124567100 161 0.161 181055303.1
Ll 26 1016.4356 1016435600 105.2 0.1052 | 106929025.1
JRRTERAT 27 9208.05736 | 9208057360 10.8 0.0108 | 99447019.49
a9 Al) 28 3568.337 3568337000 40.9 0.0409 | 145944983.3
i gaa 29 3114.185 3114185000 13) 0.0013 4048440.5
Gslu 30 1794.982 1794982000 (34.5) 0.0345 61926879
b 31 410.89952 410899520 31.1) 0.0311 | 12778975.07
G Aall 32 216.2629 216262900 (31.2) 0.0312 6747402.48
PSRN 33 540.6572 540657200 (32.4) 0.0324 | 17517293.28
el 34 1513.8403 1513840300 (15.4) 0.0154 | 23313140.62
43 58 54 35 1319.2037 1319203700 31.1) 0.0311 | 41027235.07
adly 36 540.6572 540657200 (42.7) 0.0427 | 23086062.44
Sk 37 540.65726 540657260 (51.9) 0.0519 | 28060111.79
B 38 1773.3558 1773355800 (49.3) 0.0493 | 87426440.94
g gl 37625 37625000000 4536.2 2458799384
o gial) 119.3736842 65.35015
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A ke ddane 38 8 Al Al jUaeY leall Jas glall ALYl | 46y )k

Sl paga 398 phall g gludilghi 389 5 sdaall hllad) ana g ¢Sl o giall il Gl

s pady)
Sl Gaga Ao (s st g daall Tl Jaaal (5 pdaal) JaBloud) ana g (A8l Ja giall Glea -1
s iy

pad¥ldiall (aga cdidane 38 8 Al y Adailidl HLhed) Jaeal (1SN Jau i)
IS O 210100 Gkl & pdae lellad 6 (i de §gall 5 Al oda 8 4y o) Le3lily, deadiundll
e 563.6 4l Cua | ale 500 ) 563.6 (el eV gl ¢opmaal) relhadl lae L jlas ad
Lol Al Jiwi il ale 55.3 5100 O Jsane S pllaill cilad o8 jlaedld Jase Ao Jia
el Jasal (8IS o i) iy JSS jmal) Jiall (g (6 gt Ao adl 6 jUaY] Jaxdl
s il (g plaal) Tailad) Jamo pms glyy All/ole 193.1 (s (6f 400)/216 193.072315 25l
Lo giall o) Al 8 aaSa e ke 7.264 s gl Al (8 aSa yie 7264345834 (Al
JS5 (msall (58 5 haall Jaldl Jaze ey ¥ 4andl/ale 299 4 AUl 4y gl HUadll ¥ axal bl
(5) ds> 5(6)

Sall paga Ao T e ASY) (of dda ) ddecll o pdaall JaBlont) s g ¢ -B1Sal) Jau giall il -2
 pady)

Gl &y e cleUad a8 a1 daall aga 8 T olael SV o dda )l dsill jUadl g 555
e 900 bad 5 il 3 ale 963.4 G sy A eV g ladll lacle |yl Jad JS G ale 100
U b Akl Al b Lad) jUaaY dfiedl ale 120.9 5 ak200 bad o peanis Y gLl
), Al Al / 2l 368.020678 @b Tlae LAY dda y dsall jlaeY (KAl Jass siall (o, Jual
xS yie 13846778003 s bl (5 il (5 shaall Ll ana iy g Ak Il diill/ale 368 (M s
diall G s e (5 ok Tl paa Sl dxiaial) duda I Al 3 nSa i Jlle 13,847 (Ao
dasd (e TS uay gy daadl /ale 5522 adiy duda y1) Al jUaed beeall T gidll o | padY!
(6) I 5(7) IS8 pmsall o (5 shaall Jadlull Ladll Jaaall

s p2aY) Jaal) G2 ga o Tk JBY) (o) ABlad) Aaud) DA (5 laal) JaBlud) ana g Ja gial) Glaa -3
iyl clelad gyl 8 jad¥) Jaadl 8 J8Y1 HUaY) el Adlal) Al 4y yladl) 3o jlal) aaas
300 Lt s Slaiiall (3 6le 3725 Gz sl s eV gl slas Jad S 0 ale 100 3 b
Jtae¥ (A das sial) gy Lidall Aane (B 6Le 10.8 5 ple100 a3 (i eany (0¥ gLl ol
paan s Bilad) A /ale 80.3 sai sf Aiudl/ake 80.322186 (M sa diadl (8 Trlae J3Y) ALl i)
e )l 3,022 (Alsa ol anSe 163022122236 il Todae JEY) Alal) 2l (5 daal) Lablll
Alad) daudl UaY lead) T giall () | pead¥) daadl (s 8T ydae J8Y) A8l daall 8 1S
028 8 Ll Badine ddane 38 2aal ale 119.4 53 sl 2Le119.3736842 s~ aloy ylaall AL

(7) s 5(8) JS5 Aadall (o Liad Sey Aasill o3 5 A
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ad) g Uadl) bugial) | Jawgiall gladll dalua | a) glhdll dalua L) ana L siall
gudl | bl | plual) | laal) CeS) ¢ (o) el LA
() | Ml | () M (o) kel
()
1 -563.6 | 531.8 | 0.5318 | 367.28706 | 367287060 | 195323258.5
500
2 | 400-500 | 450 0.450 | 194845897 | 1948458970 | 876806536.5
3 ] 300-400 | 350 0.350 | 6387.71367 | 6387713670 | 2235699785
4 | 200-300 | 250 0.250 | 6611.16600 | 6611166000 | 1652791500
5 100-200 | 150 0.150 | 7896.67160 | 7896671600 | 1184500740
6 |553-100 | 77.65 | 0.07765 | 14413.70270 | 14413702700 | 1119224015
g sal 37625000000 | 7264345834
s gial) 2994 193.072315

G5 pad¥) diall (a3 58 (5 i) (5 haall Jalull Jame ana g ¢ jUaedl S daw giall (o (5) Jisaa
Adaaa 38 8 Jlae¥) Jaeal luad) Jass giall 2Ll ¢ jhaall (5 sl o glas 46 5k

) Jil) Bl g B i Ul G LY Bl dda a1l 1(7) S
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ad g Uadl) bugiall | hugiadl | gladldalue | (fp) glalll dablow L) aaa Jaus giall
gudl | (ple) bl | sl | (ol CeS) (o) el LAl
Jdaadd (®) odaadd ( ?L‘) JLEAM
()
1 900-963.4 | 931.7 | 0.9317 | 106.55868 106558680 99280722.16
2 800-900 850 0.850 852.44933 852449330 724581930.5
3 700-800 750 0.750 | 2408.22630 | 2408226300 1806169725
4 600-700 650 0.650 | 2706.59069 | 2706590690 1759283949
5 500-600 550 0.550 | 4582.02338 | 4582023380 2520112859
6 400-500 450 0.450 | 4390.21773 | 4390217730 1975597979
7 300-400 350 0.350 | 5221.37530 | 5221375300 1827481355
8 200-300 250 0.250 3900.047 3900047000 975011750
9 120.9-200 | 160.45 | 0.16045 | 13457.51159 | 13457511590 | 2159257735
g saxall 37625000000 | 13846778003
b gial) 552.2 368.020678

Jiall G ga (358 (pmati 48y s (385 (5 haal) Jalaal) pan 5 Tylae SISV AL jUaeY (8ISl Joss siall 1(6) Jsan
A yhae ddane 38 8 kel Al HUaeY  leal) Jass siall Z8LaY ¢ puadd)
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Al g Uadl) bugia) | o giall g Uadl) daleua g Uadl) daliua L) ana Jass giall

gl | ol | plaall |l CeS) Ce) Ce) gobal LA
() | M| (p) M (ole) St
()

1 300-372.5 | 336.25 | 0.33625 42.62347 42623470 | 14332141.79

2 200-300 250 0.250 809.84601 | 809846010 | 202461502.5

3 100-200 150 0.150 8119.77168 | 8119771680 | 1217965752

4 10.8-100 | 55.4 0.0554 | 28652.75884 | 28652758840 | 1587362840
g saaal) 37625000000 | 3022122236
o giall 119.4 80.322186

daall (e e LDl s haall Lalull ana 5 T ke J8Y1 ALl il laaY (iS4 das gl 1(7) Jsaa
Ay ke ddasa 38 (8 Al ) HUae sl Jas gl ALYl | shaall (g sbasi o ghad 48y 5k (385 i)

Al Aty

O s, pmd ¥ diall (g ohall (gl A el g gl Ja shad 5 (st 8y yha aladind A (e
dab; dpan Ai/ala 368.275 368 (e zs) i A 8 ()l sty Al ) diial) lae (Sl Ja il
513.856 o sl s Lo g slaia G sall e Adadloll jllael A Sl ana s iy hall (385
yoI sl (o shaall (g sl Ja shad 5 (48 jha (88 dada 1) djaal) dild) 8 xS yie lile 13,847
L/ale 65.4 On st A Al aall Al jllaeY (8Kl o giall Japy (DA aas (a8
(o8 dasey DAl S 38 ) | Hlaall (g gl Ja ghad 48 )l (385 ale 80.3 5 (e ARy yla (385 Al Aaa
5 i Ay Hha (885 xS e Hlale 24588 G sl Adlad) dpaad) ) 8 (5 ydaall Laflud) ans
(8) Usax , pwad ¥l diall ;a8 shaal) (g gl Ja ghad 45, )l (335 caaSe e bke 3,022

188.61 (2 z 955 3 iy yhall (38 5 ¢ ASA Jans giall Calaa il o a0 5 plaall Jaall 4 8
& xS GO drag Lae | haall (5 sl Ja sl 43y jha (335 Aan/ale 1931 5 (s A8 yha (385 Aa/a e
By aSe e Jlle 7.096 O sl ) asall (Ao (g sind) 5 daall Ll 4peS Jaxe ana
(8) dsan , shaall (g gl Lo shad 43, jla (335 A0l 3 caa JLke 7.264 5 s 45y 5

Y A Ja giall a8 8 aladindl mbias W Akl lhaedl olead) o gl 48 4
WS (5 sl aae 5 a )58 allati) ade asad | a1 Jiall Gasa e jUaadl (5 sl Jalull ana
s, a1 Jial) o ea 8 Akall 2l (SUai) Jiaall jead¥) Jaall ABS L84 3 dadl) ildaadl)
<ol (Uil Aliadll jemd¥) diall pass (b5 cgia Jsh Ao diad Al gl saall 405 ikl
(8) Usia sl & Sl
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g haal) A5 Tohaa JASY dda ) Ay bl Jarad) i ke J8Y) ddlad) i)
(S b giall | Bl aaa | LA bwgiall | Dbl ana | el aagiall [ Jalad) ana
plead Bkl | (Raply) | Refe ) | Bapl) | Bafe by | (Rl | (A Sl
Comei 3 368.27 13.856 188.61 7.096 65.4 2.4588
b s 45y )k 368 13.847 193.1 7.264 80.3 3.022
shall g gl
aad bugid) | 5522 299.4 119.4

Johe SV Akl Al daull iy jhaall ol giall jUaeY LlSall Cillaw siall adl Lpalial) dagidll a3 1(8) s
Ol y | Janal) Al (5 jlaal) Jadlod) alaal 8Ll | o daal) Janal) Ai g T ylae JEYI ddlald) 2ol 25
ialise AL umdl) Jiall (i ga Ul A )3 8 A glite ddane 38 b Baaieall 4y ylaall i) (385 yiianl)

2
2837625

rdpagi g daila
25 ) (pe 1aaS Y aall (m s Qi A 1 <l i) 5 g paall Jamal) s 8
o8 L 3L Caal sl (e Uaall (e daaSll 038 Aid) 8 CaSa e ke 13,85 57.1 O Lewns
GaSa yia Jble 7.1 52.46 On b jtael aaas = sl 5t Gl Jdladl Dl Caliadl) ) ol ddars
50 Leilibia (8 aal i gl 3 Alall dpaiil) ek () i g siall (e adle 5 A8 A dadl) dud) 8
Bl Ailall ) el Al et (e Sl Al (8 g paal) Tl (e raSe Hia ale 7 s
" " sl (8 B a5 4 gl 3 ) ol

::\M\J.ﬁ‘ Gl ilaa
Y dganll B4l o sia sa LeS de gita Al yall s2a Lgiaaie ) Al 4y ydadll Ul jobas )
(1) dsal)
Jsa 18 bl 4 sall sba Y1 dalias -
LSl a5 (s o jlael) sl adasd) ol el i) AlSa) @l gyl 4y S ddae D-
/106,97 ,96 ,93 Cilaiia (s i 2006 i) Aasla 5 pdite jue riwale da s bl
.o=237
Dtidall Alna Lgtiati A1Sa) 5 pumd ) Jaall ali] (840 1) sLal) 580 sl ol e dgana -3
.02 27/22.pa sbaddl 2009 , )bsall jee daals Aplusy) s glell
Ll ) 83l 50) paa¥) Jealldihige 8 el palbad | o o A xid usa 4-
/214 532 Slabia o Jah 2007 05l dasla by sdie e yiiale da g yhl (Lalid)
.o=a251
ol all 5 s sal) agma | puzad¥) Juadl 8 bl eUard) e o 55 FLall = 65 Gy o) e 5-
.0=252/199 594,93 ,87 86,83 ladia 5 aldll 2007 Axall Jsall dasla Ay 2l
,osi 5= )8 Al ) sl (Aaxadall Ll paadl 8400 )0) (o 3l dg 4l dl) aie deas 6-
02 341/144 5111 Slaia (5 353,2002
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G_yabead) Sl (L jaadl 83l 53) & mbeall gl QR e 5 Al g ilaas (s3lg]) 7-
02 TAT/169 .oa & 1995 oY) Aadall (Sle s o ysill 5 il
9- C. Lotti & Associati, secretariat of agricultural reclamation, contract n’ 17/88/sc, Mikili area, Rome, 1981,

pp: 57.
8- Selkhozprom Export 1980: Soil studies in the western zone, the eastern zone and the pature zone of the
S.P.L.A.J Secretariate of the Reclamation and the Land Development, Tripoli.
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