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Figure 5 

GEOLOGIC ST RUCTURE Jf AQUIFERS AND SPRINGS IN THE LITANI BASiil 
( ~ fr~n~ ~~own by squa re symbols) 
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Figure 7 

GEOLOGIC CROSS-SECTION OF THE UPPER LITANI VALLEY (after Birot and Dresch) 
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Figure 8 

GEOLOGIC CROSS-SECTION OF THE SOUTHERN BEKAA VALLEY (After Birot and Dresch) 
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Figure 9 

SOURCES, GAUGI~G STATIONS,' AND FLOW OF THE LITANI 
Uncirc1ed figur es = 1952-53/1972-73 
Circled fi gures = 1967-68/1972-73 
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}tAP IV 

ACR I CULTURAL REG WNS 
OF LEBANON 
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The Regime of the Litani at Mansura (after Abd E1-A1) 
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TABLE 1: Rainfall in Lebanon 

Station Name 

1-North Batroun 
2-Ghazir 
:3-Suq Mikayel 
4- Arbaniya 
5-A.U.B . 
6-St. Joseph 

University 
7-Beirut Airport 
8-Suq el-Gharb 
9-Jisr el-Qadi 
10-Keter-Maya 
11-Sidon 
12-Sfaray pilot 

section 
1:3-Deir Zahrani 
14-Arab Salim 
15-Qasmieh 

(Litani mouth) 
16-Ain Ebel 
17-Aitaroun 
18-Insariya 
19-Duweir 
20-Nabatiya 
21-Tyre 
22-Jouaya 
2:3-Qana 
24-Jarmaq 
25-Qlaya 
26-Bikfaya 
27-Dahr el-Baydar 
28-Beit Eddine 
29-Jezzine 
:30-Rihan 
:31-Hermel Bekaa 
:32-Jamouneh 
:33-Baalbek 
:34-Qaa el-Rim 
35-Tel Amara 

(agr. research) 
36-Ksara 
37-Chtaura 
38-Taanayel 
39-Anjar 
40-Mansura 

South Bekaa 
41-Joub Jannin 
42-Qirawn village 
43-Mashghara 
44-Terbol 
45-Qirawn Dam 
46-Markabeh 
47-Hasbaya 
48-Marjayoun 
49-Deir el-Ashayeb 
50-Rashaya 

Altitude 
(m) 

20 
390 

70 
510 

34 

45 
15 

790 
260 
380 

5 

570 
450 
580 

30 
766 
680 
160 
:380 
410 

5 
300 
300 
400 

1050 
900 

1510 
880 
945 

1090 
700 

1370 
1150 
1320 

905 
920 
920 
880 
925 

860 
920 
950 

1070 
890 
950 
670 
750 
760 

1280 
1235 

Years 
of 

Observation 

:30 
22 
28 
12 
95 

20 
18 
2:3 
22 

6 
6 

10 
6 
6 

24 
12 
:32 

7 
10 

7 
6 
6 
4 
6 

28 
22 
19 
:31 
30 

4 
32 
31 
31 
32 

18 
50 
19 

5 
31 

33 
25 
16 
28 

3 
9 
5 

27 
25 

5 
25 

Yearly 
Avg. 
(nun) 

1024 
1085 

901 
1299 

899 

885 
740 

1184 
1108 

796 
690 

1016 
1089 
1020 

676 
802 
787 
730 
931 
928 
704 
726 
631 
978 

1210 
1308 
1361 
1138 
1380 
1194 

239 
982 
406 

1294 

618 
634 
833 
879 
531 

632 
720 
675 

1462 
804 

1151 
1256 
1030 

894 
754 
847 

Avg . for 
1939-40 to 

1970-71 (mm) 

1035 
1108 

901 
1256 

926 

887 
757 

1192 
'1132 

788 
678 

940 
994 

1010 

660 
775 
787 
656 
860 

. 834 
627 
719 
618 
969 

1211 
1336 
1381 
11:38 
1352 

938 
239 
995 
407 

1294 

632 
650 
845 

? 
527 

637 
720 
680 

1396 
604 

1066 
1040 
1037 

885 
649 
847 

Source: UNDP, Annuaire des precipitations mensuelles et 
annuelles du Liban CBeirut. 1973). 



~-· 

t - ··t tf ""'' "' Wt •Ufll 

"•··~ , .•. .,. ,, ~ ·e-••• · t · • 

Figure 3 

. ------------·--------------------
; d , ' , 0 " 

, 

,·, 

1
' ·,, , •••• -ro:• c• •• '7ifl ........ 

·-~- · -·-·-·- · -·--..••.. , .. ,. J,,, ·--- ..... 
···· -... ~- - ~tm;Ti!) ., ., 

~i.iiiil.._~ ..•. .• ··· · . .... . ·· ····· '" ·, ......, ·,_ 
'· 

I&SS•N ;'l[ftSA .. f 

:'ou 

'!< • .;;. -~~~~-~·- . - "' . ········· ... : 
•••••• £ ~ ~ '· · - · .... ~·~·~ •••• , ___ , .- . , _____ , _ 

... !! ·· ···- ... ~un ccum ... ·r·--

......... -~-~-----"':::~~~-~--~--- ·---- · ~~..._ __ . _ _..:.._ ___ L. f----....-----.-----·-·- ---·------------· 

Locations 
stations 

of gaging stations on 
in adjacent watersheds 

the Litani and 
also appear on 

its 
the 

tributaries: 
map. 

gaging 

... .. . 
• 



------------- - - ------ --- --· -- - ------- -·---- .. ·-- ·--. ·- --------
.::_~::~::~~--~~~~- ~- -=-~-~- :-~· -=·~::--~=-~~~::::::::::~:::::;::::::::::::~:::::::::::::::::::::::;~::::::::~ - . - -·-- __ ... ---- ----· - ---------I n•<oO 

. I 

I I 
. • 
~ . 

. I 
0 : 

I 

: I 

q 
. I . 

i ! !~ 
i 
:I 
II 
-: I 

0 

, I 
~ I 
I 

i 
•• ; I 
! ! 

I 

' .. ' :• · :·· · · 

... . , =· ! ~' ~ ••• '.: • • :• :. ,.,: ' c ~ - .•• , 

.. 

.. 
.. 

.. -·. A.i'oLbuN 

. · ·· · .... · . . ... 
.. .... . 

.. , 
- -,~~~R---~U~IYA· . 

' -: ·· -:. ·. '. 

-. ·. •:-- ··' ... .. : .... 

. . .... ···· ... ·· ... ··· ..... : ·· ..... . 

OEVROUTII 

' . 

.... ·· . ··· ... · 
--

........ 

, .....• 
e I ' I I ---·· ··· 

..·· .. 

...... . . 

:-····· 

. ... · 
....... .. 

.-

.. · .. .. .. 

... ... 

I I \?'U'· •••• 

==~~- =---=~=-=-~- ~---~- ~--~~-=--~--~=-~-~~-- =-==========~ 

Figure 5: Configuration of drainage basins in the south 
of Lebanon 



·- ··- --- · ----·--; 

! . " •. ...... ,,.,: 
I ! . • • . .. ·. · .•. ••• . ~ 

:a : 0.5 : z.: 

'~t·.a. .:t ~(IT( .. 
,,..,,",.:-"."isr 

f .'ll·q :'&"1,:'\.'.( tf 1..)1.11, 1 

..;,,., ... , 'C:'f("' 

vt~••·'"'.: .. u' 
r~-~~~~ .....: .. ... ~ ,:- =·~ ,,~ 

3 

!
{ c~:..J.=- - ,· 

, __ 12_~~-3_. __ 2~~5~----~-;'_i __ ' 

;:~: ~.- .;.-. ~·-:£ ... ,..~ ... 
··: :::~~- - , : ~o":i' 

. · .· :-~ · ~o: ·- · , •. 

1.:. 

.:u ;~j v:--: .. 
·;! .l; , _ .. ~ ;;.:u
s.: :.• Lt:.t. .... 

1a: ; 37 I 21 :·,64 · 

/ 

-.-

CRE uc::: 

\'E?.SANT OUEST 

. -. 

- - - ---------

VE~SANT OUEST 

. . ' 

......... _: 

\ ·. I 

. 
' 

\'-( ; 
kt\' r •. · : • 

•· 
-~ · 
~- . 

.~ltan:a ... .r :; 
J.l~ : .... .:.' "" 

!155 1 0 ' 0 : ·c-
1 

!,'-f!'JQ Y:•flrt ~.J 

""""- ~ '-=="" 
l76 I 0 : 2 I 2 

:::•~ :f 

'"'·· •; 

..L.~~~ 

0 

c:::J - u, .. .-;a.~ 
c=:J ....... ., .. ...., ........ c.~~~~~,......, 
c:::J~=-~ ...... ~ ... 
___ ,.~HI'C'I&J 

~ ..... ..., : .... ;r :a·o _._. 

-+·=.....,"1:..-t.r~ 

• . -~ ....., u .... .., ... a~ 

• <> ,.._., -...~~II I e..J · .. 

v ......-:rllft:T.t~~.-.. a.,.,-

..l·~r ...... UI.....,...,,.._, •• 

r 
! 

s- .............. -r.-.~~A'-1 ;trr. :-. -·-
f---.-=..:::....,;.:....:..~-~c .. ,~...-;L,P•~~ w- _ .. _ I 

I.....;....J_:;....L..;:.-I,....:;...JD· VII:IICI ~ .. , -:-u ~ ...,_,. ~ ~J _. ~ 

' . . -& 
• • • • -1: • ~ ~.~. 

... ' .. . ;·~·. 

! ;C-Lef)vl"<!- G Jj ! L K r.ss1(,cu en tau SOUWti'Oit'l~ . : 

1 <,:_ -, , ~- 1 ! e~;:IOt~JXlrl)aT'pc:;e 1 
I ..;'- .• \.... •. •• I I -- ·- Lr.;. ·. ·-~ ·c·~.:-l 

. <\ l _\';::· 
------'"---i.'._:_.:._·. __ i __ -_· _;;.;~:· __ j -=-c..~!.:.-=-:··=-·- -- - -_~]_-.. --- _ ~-~-- L .: ~.~:- , 



t-L\P [ [ 

PRECIPITATION IN LEBANON (after Vaumas) 

Soueid•e 
33s 

I 



:ott~- • • • • • • • • • 
·::~ .. . , • • • • • 0 .. ,, J • ..,,.,.. 

Lower Cretaceous 
_ .. (timall springs) 

@ Major Spring 

• S~candary Spring 

//11/i/1/111////J.Ii ltountain Border 

• ~ Limit of Hydrographic 
Bauin 

~ llivldc between 
lntcrlo~/Exterior 

Tyr 

-

., Oralnage 

. ·)wjor AGuifers 

Former 
or 

Harsh 
HYDROGRAPHY OF THE 

LITANl BASIN 

(after Vaumas) 

HAP Ill 



~L\P IV 

AGRI CULTURAL REGLO:-.l S 
OF LEil.\:-.lO:l 

·. - ~---=-;_--::::_ -. .J . 
- -_. --=1 

- c- -· 1 
- ~~- - . 

_.) ',_ - . .. .( 
-B111teJbad -) 

...... ·-·') - .. _ . ./ 
'""" -.1 ·-·-

Tr ipoli 

0 10 IS 20 25 

Coastal Zone 

citrus, bananas, 

cereals Akkar 

Middle Zone 

impoverished multiculture 
based on cereals 

Olives -- Koura 

multiculture dominated by 
olives 

Irrigated Mountain zone 
with orchards and fodder 

Bekaa Valley 

Vines -- Cote de Zahle 

intensive irrigated 
multiculture 

extensive cereal culEfX~-

Oasis culture -- vegetable! 

Mt, Hermon multiculture 

·-----::; sparsely cultivated 
because of elevation 



LIT ANI RIVER SYSTEM 
'"'" HASIANI , ORONTES .tnd A WAll 

dr.ainage b.tsins 

r:_ 
mount.tins 

' \ ~' _, 
international boundary 

!,-. 

I SRAEL 

_____ , 

----------ORONTES 

LEBAN ON 

' _; 

~:c-=-.J.....-L~-_;k,.,=-··.=· =-· -'\: ~/ 
::- --.... --~ J /" ------------ ~ .· 

\ J .· . --, .-.,_/ .. -. 
! -' 

. ·, - ' ~ 

-, \ 

'. ·· ... . ' ~ "· ,> .. ; 5 Y R I A 
.<...... . 

\ . 
'\ 

: ( l 
· .. \.... __/' 



.. 

----~/~~---~ \~~ 
·- j. .· -~·-. 

-./ 

.. ......r--\j·· : · ~·--· ·. ·· · ... · ..... 

I S R A EL 



F~gurc 1 

1-"-v ·-
;l s· 
,5c 

I :2 ') 
IGv 

l~ " 
:,c.:- .. 
) 5 " 

0 

... ... 
It .. .. 

... -... 
-
.. 

( Wl l fA - ~ 
,~ .v-

{\ _..., 
•ss--

• • .. a "' I "" ""'.I J A 

Sc NDJ"r~ rr.flr•l.rJ P 

!IAAUICCK 

<•-> 
'!t:fo\"...., . " ..... 
'fr'+~ ,11;t1 

• ~-- .. 4 .. 

. .:, 
HALBA tCi t::l\\" 

( ..... , 
···
~''' "". 

...... ,.11'01 .... .,.,. 

Lt~ C(l>RO ~·:'> 
1l' 

"-, .. _ 
nc 

~ 0 .... J • .. ... - J J ... 

A:l:JU,\L R.Al~ F:\LL AT SELECTED STATIO:JS Dl LEBAi-ION 
(after Vaumas, p. 223) 

,.:; 
A,.. ... IH( rt1"'1!- ~·.Jl:l[\. A"4..J"t'At.~\~) 

(II.-) ,._) 
... .,._ ·- ... ,, ·-

' ... ,..,A(HC.Atlt,<\ -fly ·· 
l,_) 

·- ,_,.,_ 
.:" ... .'(, JU 

. I 

' '· ~ " ., ,, 
... ~ .. .. .. . .. 
t ~} •• ,, 

I ·-. ... 
a o .. .a .. • ""• ... J .... ... ... 

kA.A · (A · RIM( ... 
{ ~:ml,:::) 

... ... ,,.,_ ·-. ,. ... 

"'")0 I 

"1'( "' \('! ..... --fV' ... a.$A•A _, 1'.$\"' . .. 
1"\A ... ~OlJitA~ 

.. .. 

... ... 
••• ... ... 
" 

... -
.. 

,\;-.) 

·- '"'-... ... 
.. . .. -.. II 
.. 

STATIONS IN THE BEKAA 

TAtP0\1 u ruNA ._. 

( . ., ;;:,''' ,,_ 
... 

" 

zouo . l"''ltHAt(L ""'.;o."y..'-l 
<• a&a) ,.,,_ 

. .. 
·-. .. ... . .. 
.. .. .. 

.,. 

,. 

:~11 ~ 
.. .. 

...... ~·-·- ..... •o••~• ... ,.._.Ja ... 
QAIIt1'AbA -4,;~)1:'> .BHAM.DOUN ... ,. c ~1 01 .>" 

'" (J .... ) , ...... , ,.6·-- ·- l.lt.J- -... j2.(, '( '" ... ... ... ... - -- ... -... ., . ... 
... .. ... .. .. .. .. .. 

[Ill Q [II .. .. 
$0HJ"'I'"'A•J~A . ...... , .......... 

STATIONS THROUGHOUT LEBANON 

·-., . . .. .. . .. .. 
.. II 

Jill n 
1. .................... J " 

... 

.. .. 

... (...,A"fQUH ""''~,_.., ,, ... , 
... ... 
·-.•. 

.. ... .. .. 
.. 

" •I 

CJJ-. 

A.DLOUN i <.')j C) 
( ..... , , .. , .... 

AITAROUN 
c., ,,;1' 

(,. .. ) 
76•--

.. 
,, 

.. 

.. 

1___)./ 

i 

> I 
' 

- ' 



3 
m /s 
36 

32 

28 

24 

20 

16 

12 

8 

4 

0 
s 

Figure 2 

The Regiwe of the Litani at Mansura (after Abd E1-A1) 

, 
~\.~ -' 0 N 

19 32-33 

1942-43 

~~ 1\ 

;/ U\ ~ ~ \942-1943: a rainy Y• ar · ·. 

\A v 
~ \ ~- ;. ·. 

I~ \fJ \ •. '·· 

\ 
\ 

A ~ A "'-. 
~r-1 \, ~ ~ C/il 193.< -193~~ dry' 

k. - . :00. 

ear 

-
D J F 
111,700,512 

449,249,242 

i"" 

H 
3 m /yr 
3 m /yr 

I~ 

T 
A M J J A 

Source: Pierre Birot and Jean Dresch 
J,._a_ Medi_t_e_}"_!"_a_!l_e_e __ e_t __ ]._e_!foye_~_:-Q!._ien_t_ 
V.II, p. 274 
Presses Universitaires de France (1956) 



C
-----------

. -· 
:--.. ////' 

1

-. / ,. 
• • • I' •• .. " " " . ' .. ,. ~ 

I 
·r ·--. 
- . 

I ., ··. 
j : 

·· ... ·. ., . 
'·., 

. ... 

t -

;,., .< /',,/~/;~: / 
/ / 

' / /•' 

/ • 

/ / 

/ 

.. , 

~-
, _ _ . , f't •tn• u ·•••' 

.- SOUl 

., ; . 1 

. / 

/· 
. ~ 

/ 

...... , .. ,.,...., ... ,..,, { 
i\ s··· ~ -~· • ~:- ,._, 
0 ~ - , - ...... ,,,,. t' 

CJ 'r ;' r ,· • • ' ' ' ' •, : 1 \ "" 

·,.-

·. ·· .. 
....... __ : 

. '" 
---~--

·, ' 

I , 

IAS:!•H .. -\I(IIISANf 

,.·ou 

0 

••'''• •• ,...~ HASaANt 

• • • • •• 0 • • • 0 tr : • • • 0. • .. '<.,,........ ,.-..... 
··.. { • ···, !- -· ::.:-.::-. ..,_ 

•,, ., ; , .. • ·· ···- rt;;"; •••• ceo"pt)''"'·r•'""' ··. (1. .. ~-

.. ... 

. ........ ,. · ....... .....,. 
~ _.,.-;\, 

······--·.:..::: .. ..._.A'!.~·::..:~-- ··--- ----·-· - ~~----':~---L f-----.-----..... - ,., ... ··~ , .....•.. ------------· --·-·----·-------

Figure 3 Locations 
stations 

of gaging stations on 
watersheds in adjacent 

the Litani and 
also appear on 

its 
the 

tributaries: 
map. 

gaging 



-&^s7t

ptjrt:-

0>Vb
-*So*'D-C+l

*fw~"ft*-»»y

w

(£*-•*.>
'*•«*£
•"/•t?

y*sTH'*

C»»-"»j»•»*

/WW

416(#•«*

•Ap

f«-««?fl*I«-

i-usmm-»t>'•»♦»

-t-1
ftt.„jI/«r»

•£t.H/T

<:•/'

c~

',W •l+f*-1'

a*
—H

4«-t*/ltt-*0!ti

(if««•<•»••'*''

(T«-0,>
two*•'-«/

--y*ny
W«

LJ

•**£JE$SW*

[SJ4J

%{

ro.'rtKf-

f*f.7
-9~f*tf*~—f~J/i

:n•>*rr
"¥sr~,i2^.



----·-- - ·----·- ·---

' . I 

' : 
' 

, I 
- I 

~ I 
I 

i 

~ I 
! ! 

. 
I \ 

·. 

I 

•.. - - - -- --~- :__-=--.:._:.:_:___:_~-=· -_ ·::.:._:__---::____· :_:_:__-. -_:_.:_- - =- -==--=--=-=--=- ==:;.======:..::::::=-========:::::;====~ 

I • I' I • • : • • • 

.. : : •, • .... , .. 

• ·• · : :.- . :• u ; e : ••· u 

.. 
.. 

• - A •• .-O~UN 
··: .. 

.. . ·· .. ... · ... .. 
... ..... 

... -"':":--- --. 
.. • •• ·.: ~ • • • • • • •• 0 

~- ·-
• ---~~-R---:..oUAIY~- -

·-::· : · ..... . 
·• ·. 

' . . •··· · 

-. 
- - -

... {i:~-:-;-_}:> - _. 

··-··· .. 
--· -. \:_·_-,i:z,.;( 

· ....... .. · ..• ·- .. ·· .. · 
·-. --

.. -.- -

.. .. ··· ....... ·. · ....... . ..... ··· ... .. ·· 

\'r .• • • • ••• 

: 

. . - . -

. .. ·· .·· . .... 

.···· .. ··· ... 

.· ..·· 
... ··· .. 

:-

:-···· 
: 

..·· .. · 

' 

.. .. · 

.:·· .. .· 

.. ··· .. · .. 

... ... 

·I 
==~-~-=- =--==~--~--~-=--~-~-~~- ~-~-~-~-=~~-==~-==-============~ 

Figure 5: Configuration of drainage basins in the south 
of Lebanon 



,:41r·• .. ·• ... ...... , .. 
'~ _, ....... .: .. ,,. 

.:•t• ... ~ .... ~,. ... 
,,._,.,.•.:_.;,r 

p•., :u'l:\,( :' &.:\.'" ' 

, ..... , a.,;;...,_, f! : ... '':--

37 : 31-ils 

... - .... , .... : .. .. 
: ·. . . .. .. :. . ·.•. ~ 
:o ; c_s : 2.: 

l~~)·:' :)..., ' 

...... , : .... c .... ,."''-''"' 

.;, ...... -:, .... ,..!!. 
-: , ...... : ~o .. i' 

• • • :- .. to; · •• , •• 

.:!) •. .2 

.:\.l~-.:1 "=""''"' -..:.ta-... :-:.u-
•·: :.• L•:'a..., 

ia: ; 37 I n :-.64-

I 

~·-- .... -........ . . -

3 

CRET .\C: 

\'E?.S.\NT ou:;sr 

. -. 

- -----------------------

-----~--

VE~S.l.NT OUEST 

._ ... 

-~•an'-2 ... ; :1 
.J.u;.,.;.' ., 

::U!KI ... .:<rf.,~.J 
f'~Cf -C-::"'f 

: 76 : o : 2 1 2 
' -

::.:1'( !'f , .......... ; 

~G E NOE 

0 

c:::::J-" .... ----""" c:J ....... ., ............ ~ 
c:::::J .-:It~ ... __ ._..... 

----..:.....~~~~~u 

c 

~ ~:.-. ;r;a-a . .....

+·:..._,=--t .. ~ 
--¢- - ....... ., . .J·-

• . --.,...,..~L.c"'f~ 

r--------,,.l.. ...... --'""........," -·
~....,.... ...... ~-r"'AoW ;#r. !"- -~

!----,...:.,--.~---,----,-~c.~~ .................. "'"'-·
'----''----"--'--'---'D--~ .,.._, - - .. -J-

\ 

<'>I _::· . hCJv~ G~ 
\

0 
•• ~ : l H rn5~CU .. ,_ ....... .._. • 

1 •.:. -,; ::_.- 1 1 ~;:loo~ r;ct' pcr-p::::;r 

. . . L~~- -_ ,~-:-•;--Lt I 
.. :·r:- I L " J 1--- -- - ----y-----r- ---

___ _.__ __ c_·. ·_-1_.:..:._._-=·=~:_---=...!:,- -:..:.·-- -- I_ . : b • ---

• • • • • ••• • • .J 

·:. - - . - - :~ '- ~ ~J 
_.. . . ·....... :· .. · 



TABLE 1: Rainfall in Lebanon 

Station Name 

1-North Batroun 
2-Ghaz.ir 
3-Suq Mil<ayel 
4- Arbaniya 
5-A.U.B. 
6-St. Joseph 

University 
7-Beirut Airport 
8-Suq el-Gharb 
9-Jisr el-Qadi 
10-Keter-Maya 
11-Sidon 
12-Sfaray pilot 

section 
13-Deir Zahrani 
14-Arab Salim 
15-Qasmieh 

(Litani mouth) 
16-Ain Ebel 
17-Aitaroun 
18-Insariya 
19-Duweir 
20-Nabatiya 
21-Tyre 
22-.Jouaya 
23-Qana 
24-Jarmaq 
25-Qlaya 
26-Bikfaya 
27-Dahr el-Baydar 
28-Beit Eddine 
29-Jezzine 
30-Rihan 
31-Hermel Bekaa 
32-Jamouneh 
33-Baalbek 
34-Qaa el-Rim 
35-Tel Amara 

(agr. research) 
36-Ksara 
37-Chtaura 
38-Taanayel 
39-Anjar 
40-Mansura 

South Bekaa 
41-.Joub .Jannin 
42-Qirawn village 
43-Mashghara 
44-Terbol 
45-Qirawn Dam 
46-Markabeh 
47-Hasbaya 
48-Marjayoun 
49-Deir el-Ashayeb 
50-Rashaya 

Altitude 
(m) 

20 
390 

70 
510 

34 

45 
15 

790 
260 
380 

5 

570 
450 
sao 

30 
766 
680 
160 
380 
410 

5 
300 
300 
400 

1050 
900 

1510 
880 
945 

1090 
700 

1370 
1150 
1320 

905 
920 
920 
880 
925 

860 
920 
950 

1070 
890 
950 
670 
750 
760 

1280 
1235 

Years 
of 

Observation 

30 
22 
28 
12 
95 

20 
18 
23 
22 

6 
6 

10 
6 
6 

24 
12 
32 

7 
10 

7 
6 
6 
4 
6 

28 
22 
19 
31 
30 

4 
32 
31 
31 
32 

18 
50 
19 

5 
31 

33 
25 
16 
28 

3 
9 
5 

27 
25 

5 
25 

Yearly 
Avg. 
(mm) 

1024 
1085 

901 
1299 

899 

885 
740 

1184 
1108 

796 
690 

1016 
1089 
1020 

676 
802 
787 
730 
931 
928 
704 
726 
631 
978 

1210 
1308 
1361 
1138 
1380 
1194 

239 
982 
406 

1294 

618 
634 
833 
879 
531 

632 
720 
675 

1462 
804 

1151 
1256 
1030 

894 
754 
847 

Avg. for 
1939-40 to 

1970-71 (mrn) 

1035 
1108 

901 
1256 

926 

887 
757 

1192 
"1132 

788 
678 

940 
994 

1010 

660 
775 
787 
656 
860 

0 834 
627 
719 
618 
969 

1211 
133.6 
1381 
1138 
1352 

938 
239 
995 
407 

1294 

632 
650 
845 

? 
527 

637 
720 
680 

1396 
604 

1066 
1040 
1037 

885 
649 
847 

Source: UNDP, Annuaire des precipitations mensuelles et 
annuelles du Liban <Beirut. 1973). 
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IEBA~~N 

Area: 10,400 km2 

Population: 2,961,000 (Uhited Nations estimate, 1976) 

General 

Lebanon is a mountainous country dominated by two parallel north-south 
mountain ranges: the coastal Lebanon range and the inland Anti-Lebanon range. The 
narrow coastal strip which borders the Mediterranean broadens in places producing 
the Akkar plain in the north and smaller alluvial areas in the T.ripoli and Beirut 
localities. The inland elevated central Bekaa plain, lying between 650 and 
1,000 m, is the source of the country's two major rivers, the Orontes and the 
Litani. Elevations up to 3,000 m along the Lebanon range and 2,300 m along the 
Anti-Lebanon range have a pronounced effect on the country's climate. 

Lebanon's topographical configuration, with its orographical and geological 
structure, divides the country, into two major areas: 

(~) The Mediterranean watershed (5,500 km2) where numerous short costal 
rivers descend directly from spring sources on the western slopes of the Lebanon 
into the seaJ 

(£) An interior watershed (4,700 km2), where the Orontes and Litani rivers 
eventually discharge into the sea. 

The climate varies markedly across the country, owing to its unique 
physiography. The coastal mountain barrier intercepts both rain and humidity from 
the west) and the climate, vegetation and water resources graduate from a 
Mediterranean coastal environment to an inland Mesopotamian desert climate. 

Rainfall is closely related to topography, elevation and distance from the 
coast, the coastal strip receiving annual rain of 900-1,000 mm) the coastal range, 
at 1,500 m, around 1,400 mm) the central Bekaa region, at Baalbeck, 400 mmJ and the 
western flank of the Anti-Lebanon from 500 to 700 mm. Rainfall is essentially a 
winter event, with about 90 per cent being received during the period November to 
April) in general, January is the wettest month. Snow is frequently present 
above 1,500 m, melting snow being a valuable source of ground-water recharge. In 
general, the rainfall is not dependable, thus the cultivation of rainfed crops is a 
hazardous affair. For this reason irrigation is a most important factor, and the 
future development of agriculture requires that the investigation and development 
of ground-water sources has high priority. 

Geology 

Most formations are of a marine sedimentary origin and range in age from 
Jurassic to Quaternary. The Jurassic strata measure at outcrop nore than 
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1,100 km2 (600 in the Lebanon and 550 in the Anti-Lebanon), the Middle Cretaceous 
more than 4,200 km2 (3,000 in the Lebanon and 1,200 in the Anti-~banon) and the 
Middle Eocene more than 200 km2 in the central Bekaa region. The remainder of 
the country is covered by Quaternary alluvial and colluvial sediments, with basalts 
in the north. 

Jurassic 

This includes mainly dolomite, dolomitic limestone and reef limestone. The 
series has a thickness in excess of 1,600 m. 

cretaceous 

Locally the Cenomanian-Turonian rocks range from 600 to 1,000 m in thickness 
and consist of limestone, marly limestone and dolomite. With respect to ground 
water, these are most important sediments and their widespread and interconnected 
karstic nature makes them the source of major springs in Lebanon. 

Middle Eocene 

These rleposits occur only in the Bekaa plain region where they consist of a 
typical reef limestone formed in thickly stratified masses with inclusions of 
limestone breccia and some corals. The thickness varies widely but it is reported 
to be up to 1,000 m. 

Vindobonian (Lower Tertiary) 

These rocks have a very restricted outcrop area and occur only in the vicinity 
of Tripoli and at the mouth of the El Kelb river. They have a total thickness of 
about 250 m and include limestone and sandy marl. 

The hydrogeology of Lebanon, together with the distribution of springs, their 
location and flow regime, is to a ver~. large extent controlled by the geological 
structure imposed during the main rifting periods. In this respect Lebanon is 
notable for the density of its shearing and fracture network, which has had the 
effect of compartmentalizing wide areas of the aquifer and producing many simple 
overflow springs throughout the country. 

The great Yammoune fault of the Lebanon range is hydrogeologically the most 
significant tectonic feature of the country. With a throw from 400 to 2,000 m, 
it possesses a thick 200-300 m zone of fault guage or breccia which acts as an 
impermeable barrier separating the karsts and aquifers of the east and west flanks 
of the Lebanon range. 

Hydrogeological conditions and ground-water reservoirs 

Apart from some coastal fan and plain deposits and the plains of the central 
Bekaa region, Lebanon's hydrogeology is determined by the distribution of the 
limestones and dolomites and their karstic features. The country can be divided 
into two distinct hydrogeological provinces: the karstic province and the province 
of porous formations. 
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Karstic province 

The karstic province covers about 6,000 km2, or about 60 per cent of the 
country. Throughout the province the land surface is characteristically of the 
karst type with sink holes, subterranean rivers, and spring seepage on the lower 
mountain flanks. Springs are classified according to the hydrological conditions 
that support them. FOur types are identified: 

(!) Those fed by perched unconfined aquiferSJ 

(b) Those fed by unconfined aquifers which results from, for example, the 
filling and overflow of a compartment, or flow over an impermeable fault or 
stratigraphic barrierJ 

(£) Those fed by confined or artesian aquifers, 

(~) Composite springs formed as a result of variations of the previous spring 
types. 

The different regimes and localities of the karstic province can be summarized 
as follows: 

Jurassic strata 

AqUifer J I. In the north-western watershed of the Lebanon range, the springs 
are mostly of the overflow type, being caused by flow over a stratigraphic barrierJ 

AqUifer J II. In the western watershed of Lebanon, springs are caused by flow 
over stratigraphic barriers, although they are located at the lowest points of 
Jurassic outcrop and frequently in the valleys of the coastal riverSJ 

AqUifer J III. In the western flank of Mount Hermon, springs are again of the 
overflow type but, in this locality, are caused by flow over impermeable fault 
lines. Being on the Anti-Lebanon range, these springs are not permanent, their 
flow increases rapidly from April to July. The April to July period is sustained 
by contributions from melting snOWJ 

AqUifer J v. Jebel Barouk-Niha. On the western and eastern watersheds 
springs are of the overflow type, caused by flow over a stratographic barrier and 
impermeable fault, respectively. 

Cenomano-Turonian strata 

Aquifer C I. In the western watershed of northern Lebanon, transverse 
fractures superimposed on fold structures produce several independent reservoirs or 
compartments. The springs are of the perched unconfined aquifer type and of the 
overflow type flowing over stratigraphic contacts. The submarine springs of the 
Chekka region are of the artesian typeJ 

AqUifer C II. In the high plateaux of central Lebanon, these springs are the 
highest in LebanonJ they are of the overflow type caused generally by flow over an 
impermeable faulted barrier, 
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AqUifer C III. In the coastal plateaux of soutn Lebanon, the artesian springs 
occur because of the confining of the aquifer by the cover of marls and marly 
limestones of the Upper Cretaceous and Lower EoceneJ 

Aquifer C IV. In the western flank of the Anti-Lebanon, overflow springs of 
the stratigraphic contact type occur with some artesian sources in the 
Turonian-Senonian strata) 

Aquifer C VI. In South Bekaa, localized river bed springs occurJ 

AqUifer C VIII. In the hills on the western border of Bekaa, localized 
overflow springs in the Yammoune fault compartment occur. 

Eocene 

AquiferE I. In central Bekaa, minor artesian springs occur, which cease to 
flow in dry years; 

Aquifer E II. In southern Rekaa, river bed springs occur where the Litani 
river cuts through a large synclinal formation. 

Spring hydrology has been studied in detail. Conclusions are that all springs 
are seasonal and increase in flow following the main rains, particularly the 
January rains which are the heaviest. Where direct recharge exists instant 
response to rainfall is recorded, while those springs drawing on large reservoirs, 
and indirectly on recharge, show only gradual or delayed response. Some high 
altitude springs have a several months' delay due to water retention by the snow. 
This is released during the melting period in April~ay. By October-November most 
springs have reached their lowest flow stage. 

Province of porous formations 

The province of porous formations covers about 4,200 km2. Perhaps the most 
important area is the central Bekaa region, or the central valley, which contains 
the Orontes and Litani rivers. The plain is extensively developed for agricultural 
purposes, more than 31,000 hectares, 17,000 in the Orontes basin and 14,000 in the 
Litani basin, being irrigated. water is pumped directly from the rivers and 
springs and from shallow wells. It is recorded that the Orontes River has regular 
monthly and annual flow, averaging 416 million m3 per annum. By contrast, the 
Litani flow is not so r~gular and is most sensitive to pumping. It has a 
seasonally irregular average annual flow of 231 million m3 • 

Aquifers in the central Bekaa region include: 

(~) · The Middle Cretaceous of the Lebanon range, a karstic limestone which is 
the source of three large springs, the Bordaouni, the Yammoune (in the mountains), 
and Ain Zarqa on the plain. This aquifer is very little exploited at present owing 
to the depth to waterJ 

(b) The Middle Cretaceous of the Anti-Lebanon range, also a karstic limestone 
with i;portant springs on the eastern edge of the plain (Anjar, Labone-Ras el Ain 
Baalbek, Chemaine). These are at present exploited at 6 million m3 per annum and 
there are plans to increase this to 21 million m3J 

(£) The Eocene of the Lebanon, a karstic limestone of limited extent and 
recharge, and little developed; 
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(£) The Eocene of the Anti-Lebanon, a karstic limestone with good recharge, 
at present developed to 21 million m3 per annum \orith plans to increas·e pumpage to ._ 
30 million m3 per annum; 

(~) The Neogene-Quaternary aquifer of the plain, composed of conglomerates 
and alluvium and the ~ost easily exploitable of all local aquifers. It is at 
present pumped at 36 million m3 per annum and it is expected this could reach 
60 million ~3 per annu~. 

In 1975, it was estimated that the total extraction in the central Bekaa was 
63 million m3 per annum. It is estimated that this yield can be safely increased 
to 111 million m3 per annum. 

The coastal plain of Akkar, with the Tripoli area, is the most important zone 
of the province of porous formations along the coast. 

The plain of Akkar is located in the extreme north1 it covers an area of 
110 km2 and is underlain by about 30m of Pleistocene marine limestones, 
Quaternary talus, fan deposits and alluvium. Along the inland extremity of the 
plain there are occurrences of basalt interfingering with the sediments. Bedrock 
beneath the plain consists of Pliocene clays and marls from 30 to 198 m in 
thickness with Miocene evaporites, limestone and marl to 325 m. The plain contains 
both shallow and deep aquifer systems. The shallow aquifers receive recharge from 
the Nahr El Kebir and the Nahr Ostouene, and it is estimated that their safe yield 
is about 15 million m3 annually, although an alternative estimate based on the 
amount of sub surface flow required to counteract sea-water intrusion is 
34 million m3. 

The deep aquifer system is contained in the Turonian-Cenomanian limestone. 
This system has not yet been developed to any great extent in Lebanon, but it has 
been developed in the Syrian Arab Republic where it receives its main recharge. 
Beneath the plain of Akkar the aquifer is located between 495 and 547 m below land 
surface and is artesian. One typical test hole was tested at 95 1/sec free flow 

. with a head pressure of 25 m above land surface. 

The quality of water in the shallow aquifer is generally good, the total 
dissolved solids content ranging from 200 to 400 mg/1. Salinity increases towards 
the coast owing to a minor amount of seawater intrusion, with total dissolved 
solids in excess of 1,000 mg/1 (3,000 mg/1 near the mouth of the Naht El Kabir). 
The deeper aquifer produces water of 3,725 mg/1. The water is sodium chloride in 
character and is believed to be contaminated with sea water. 

The Tripoli-Koura-Zgharta region is the other important costal area. The main 
aquifer is the karstic Viridobonian reef limestone. The geology of the area 
includes a thin Quaternary surface veneer of conglomerates with a sandy marly 
matrix, overlying Upper and Middle Tertiary mar.ls and conglomerates. The Lower 
Tertiary Vindobonian strata is mostly limestone, although it possesses nl.Ullerous 
marly and sandy sections; it has a maximum thickness of 300 m though th~s is 
considerably reduced by erosion in places. The formation is karstic throughout, 
and in deep karsts it hosts the subterranea·n River Haab. Transmissivities in this 
aquifer vary widely ' as is characteristic for limestone. Best values of lo-2 to 
lo-3 m2/sec are recorded in the 'fripoli corridor area, whereas values recorded 
over the Rbura~Zgharta plateau are generally in the range of lo-4 to 
5 x lo-4 m2/sec. In the latter region static water levels are deep at around 
160 m; the aquifer is penetrated at a depth of 300-400 m. 
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The submarine springs of Chekka are estimated to flow at 10 m3/sec from the 
Turonian-Cenomanian limestones at a depth of 120 rn below mean sea level • . Much 
investigatory work on the springs has been completed with the ultimate aim of 
onshore development. It has been shown that water moves to the sea via a complex 
of fault and karstic zones, and, like other springs, the Chekka springs show a 
season variation, the strongest flow being recorded in the late winter and early 
spring period. 

Ground-water availability end use 

Table 16 below gives a general evaluation of Lebanon's water balance, and 
shows the relatively considerable size of the water resource. It also shows that 
precipitation amounts to a total of 9,700 million m3, or about 970,000 m3/km2 
of the area of the country. Of this, about 5,400 million m3 are lost through 
evapo-transpiration or go to ground-water storage, and 4,300 million m3 run off. 
Of the run-offr approximately 510 million m3 flow to the Syrian Arab Republic 
(415 million mJ via the Orontes river and 95 million m3 via the Kebir river) 
and 140 million m3 to Israel (via the Hasbani river). Thus, the total amount of 
water available for use is approximately 3,375 million m3, distributed as 
820 million m3 available in the dry season and 2,555 million m3 in the wet 
season. The total amount at present stored, including the water in the Karaoun darn 
(across the Litani river) is around 500 million m3. 

Item 

Rainfall 

Total flow 

Underground 
flow 

Streams 

Flow deficit 

Run-off 
coefficient 
(percentage) 

underground 
flow 
coefficent y 
(percentage) 

Table 16. [.ebanon: rainfall characteristics 

(Millions of m3/year, except 
where otherwise indicated) 

Mediterranean Interior 
province province 

6,396 (1.163 mm) 3,340 (711 mm) 

2,942 1,351 

1,980 (63 m3/sec) 1,048 (33 m3 /sec) 

962 303 

3,454 (628 mm) 1,988 (424 mm) 

46 40 

67 78 

y Ratio of subsurface flow to total flow. 
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(rounded) 

9,700 (9 50 mrn) 

4,300 

3,000 (100 m3/sec) 

1,300 

5,400 (520 mm) 

44 

70 



Ground water, theoretically utilizable, amounts to 600 million m3 annually, 
of this, only 160 million m3 are at present used, leaving a balance of 
440 million m3. Studies have shown that additional aquifer recharge during the 
humid season could increase the ground-water supply by 160 million m3 as 
follows: 

Akkar Plain 

Beirut area 

Barouk/Nina mountains 

Littoral (south) 

South Bekaa 

Millions of m3 

15 

10 

50 

20 

65 

Therefore, total utilizable water resources amount to about 1,740 million m3, as 
follows: 

Surface flow 

Dam storage 

Ground water 

Submarine springs (Chekka springs) 

Millions of m3 

820 

500 

320 

100 

The main planned irrigati9n schemes in Lebanon are as follows: 

South Lebanon irrigation scheme 

Eventually this scheme calls for irrigating 33,000 hectares in southern 
Lebanon. This includes an initial irrigation of 1,200 hectares near Saida and the 
reorganization of irrigation over 6,000 hectares already irrigated in the Qasmieh 
region. In 1972 a United Nations team prepared feasibility studies for this 
project. 

Irrigation of south Bekaa 

The irrigated area in south Bekaa was about 10,000 hectares in 1972. This 
project provides for normalizing and regulating the currently irrigated area, with 
the addition of 13,000 hectares, bringing the total irrigated area to 
23,000 hectares. The water required amounts to 140 million m3, of which 
30 million m3 will be drawn from the Karaoun lake, 74 million m3 from ground water 
and 36 million m3 from surface sources. 

Hermel irrigation scheme 

The project provides for irrigating 6,000 hectares in the Hermel atea from the 
Orontes river waters in two phases. Phase one provides for the irrigation of 

-104-

·-



4,000 hectares by gravity, 2,500 hectares of which will be in the Kaa region and · 
1,500 hectares in the Hermel region. The second phase involves irrigating 
2,000 hectares by pumping in the Kaa region and 500 hectares by pumping in HermelJ ~ 

Akkar Plain irrigation project 

This project provides for irrigating 4,000 additional hectares in Akkar plus 
regularizing 6,000 hectares irregularly irrigated at present along with improving 
the irrigation supply for 2,300 hectares in the Bukaia plain (a smaller plain in 
Akkar near the border with the Syrian Arab Republic) J 

Koura Zgharta irrigation scheme 

This project provides for the irrigation of 1,200 hecgares from a projected 
40 million m3 dam across the Asfour river in the Deir Beechtar area. The areas 
to be irrigated will be in the oases of Koura and ~gharta. 
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WATER SUPPLY AND SEWERAGE SECTOR 

A. DESCRIPTION OF SECTOR 

Lebanon Water Resources 

Sectoral Annex VIII 
Page 1 of 8 

1. Lebanon has a relative abundance of . water resources, but the demand 
is increasing whereas the development of water supply systems has . been stopped 
for many years. The country will therefore face a critical situation in the 
near future unless prompt and effective action is taken. It was estimated, 
before 1975, that about 98% of the urban population (about 50% of the total 
population) were served with drinking water through house connections, and 85% 
of the rural population had reasonable access to piped water~ but the service 
is poor because of water shortage. In the dry season, that is, the months of 
August to December, there is rationing throughout the country and he · k of 
pollution increases when the system is not under pressure: some 1,100 sprin s 
and---372 we 1 ystems are in operation. The quality of water 1:!-e--sc - • gs 
~rather good, but their flow dwindles in the dry season. At that time, more 
~ter is pumped from the wells, even though those along the coast are salty. 

Beir:ut"Wat·;~Resources:r--------------------------

2. The Beirut region is served by two water authorities: the "Office des 
Eaux de Beyrouth" (OEB) and the A'in El Delbeh water agency. Together, they 
supply about 200,000 m3/day in the dry season from the following sources: 

(A) OEB 

Jeita Spring 
Kashkoush 
Makhada wells ( 2) 
Nahr El Kalb wells(2) 
Champville well 
Antelias wells(2) 
Sa ltaneh Spring 
Salom~ wells 
Hadeth wells 
Dekwaneh wells 

Sub-Total 
(Water used for irrigation of agricultural land) 

Total A available for drinking purposes 

Dry seascm 
m3/day 

100,000 
50,000 
4,500 
8,000 
2,500 
9,000 

10,000 
8,000 

12,000 
10,000 

214,000 
(60,000) 

154,000 
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B. INSTITUTIONAL ASPECTS 

Sectoral Annex VIII 
Page 3 of 8 

6. One of t h e most ser1ous obstacles to progress 1n water supply 
throughout the country is the great number of water authorities. All water 
supply authorities are controlled by the Ministry of Hydraulic and Electric 
Resources. However, a lack of clear division of responsibility among the 
Ministries of Interior, Public Health, Hydraulic and Electric Resources, the 
Municipalities and the State Agencies results in an absence of effective 
decision-making concerning water supply at the national level. The water sup
ply management and control were shared among 73 authorities in 1966, but the 
number was reduced to 18 in 1971. At that time, the Minister of Hydraulic and 
Electric Resources submitted a proposal for further reduction of these bodies 
down to five, each one to be responsible for a province (Mohafaza). This pro
posal has never been acted upon. 

7. 

(i) 

For Greater Beirut, two authorities are involved in water supply; 

Office des Eaux de Beyrouth (OEB), which serves all the municipal 
area as well as its northeastern suburbs following OEB's merger with 
the Jal El-Dib concession. OEB has a staff of 500, including six 
engineers; th.is number is adequate to carry on the normal operation 
of the system. 

(ii) Ain El Delbeh water agency, which serves the southern and south
east~rn suburbs, including Baabda; Haz~iyeh, Furn El Shebbak, Ain El 
Rummaneh, El · Hadath, Bur j El Barajneh, Mraijeh and Choueifat. 

In 1974, the Government decided to merge these two authorities to create a 
single water authority for Greater Beirut, but this . decree has not yet been 
implemented. 

Tariffs 

8. Except 1n Tripoli, most consumers are served thro?h orifice con
trolled connections which are supposed to provide 0.5 or lm /day. Water is 
not metered but paid on a subscription basis. In recent years, the lack of 
control has greatly reduced the revenue obtained from user fees, and users 
r emove or tamper with the orifice connection to · increase · their withdrawal 
above .the subscription amount. In Beirut, the annual water charge had been 
unchanged from the time of the concession (before 1956) to 1978 . It was 
agreed, during negotiations of the first Bank Reconstruction Project (Loan 
14 76-LE), that OEB would double that rate. A new tariff was implemented on 
January 1, 1979, and another one on January 1, 1982; 



From 1956 to 
Dec. 31, 1978 

a) Orifices 
0.5 m3/day LL 50/year 
1 m3/day LL 100/year 

b) Meters 
1 m3/day 
Surplus 
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From J an. 1, 1979 
to Dec. 31 · 1981 

LL 75/year 
LL 200/year 

LL 220/year 
LL 0.70/m3 

Sectoral Annex VIII 
Page 4 of 8 

From Jan. 1, 1982 

LL 17 5/year 
LL 400/ye.ar 

LL 495/year 
LL 1.50/m3 

At an exchange rate of LL 4.0 for one US$, this works out at US$ 0.24 to 0.37 
per m3. These present rates should be adequate if OEB is able to collect 
the bills and to reduce unaccounted-for water. With this in minq, a decision 
has been made to replace, progressively, all the orifice connections with 
water meters. Its implementation is included in the study being carried out 
for the Beirut water distribution system, and financed by the first Bank 
Reconstruction Project (Loan 1476-LE). 

9. For sewerage, the consultant of the National Waste Management 
recommended that a National Waste Management Authority, responsible 
planning, funding, training and monitoring enforcement, be established. 

PLan 
for 

10. The mission recommends that the Government establish a National Water 
and Sewerage Authority, which would be responsible for the planning, designing 
and construction of new works, for the fixing of tariffs and for financing the 
execution of the various projects. It will also be responsible for the opera
tion and maintenance of fill the water and sewerage systems. The present 
Beirut Water Authority could serve as the nucleus for such a national entity. 

C. DAMAGE ASSESSMENT 

11. Hany facilities were damaged , but most of these have be en or are 
being repaired. The main problem of the water supply and sewerage sector 
stems from the lack of investments and maintenance over the last deca.de. In 
·addition, during that period, the population has increased in most of the 
urban areas. Therefore, the needs cannot be met without a large rehabili- . 
tation and expansion program. This program was roughly estimated at about 
LL 350 million in 1982 prices. 

12. 
needs, 

D. RECONSTRUCTION AND DEVELOPMENT PROGRAM 

The following investment program takes into account 
t he status of preparation of necessary studies and the 

the priority 
implementing 
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capability of the responsible agencies!/. A summary of the 1983-90 
investment program is shown below, while Table shows this program in greater 
detail. 

I 1';"\TESTME NT PROGRAM 
(LL million in 1982 prices) 

-~ 

// 
~83 1984 1985 1986 1987 1988 1989 1990 TOTAL 

rf Water Supply \ 
Reconstruction 121 146 300 

Development 
33\ 

334 572 580 390 180 165 2221 

Sewerage 50 80 , 150 320 400 350 350 350 2050 

\ Sub-total I+ II 

8:) 
201 630 892 980 740 530 515 4571 

III. Supervision 5% io 31 45 49 37 26 25 

IV. Physical 
contingencies 15% 13 30 93 134 14 7 lll 80 78 

v. Studies 14.3 17.4 9.7 

TOTAL 114.3 258.4 763.7 1071 1176 888 636 618 
-- -

E. The 1983-85 PUBLIC INVESTMENT PROGRAM 

13 . The 1983-85 program was estimated at .LL 3028 million in 1982 prices 
and of which LL 1136 million are expected to be disbursea during this per iod. 
( Attachment 1 and Table 1) 

F. TECHNICAL ASSISTANCE 

1!., • Success in the implementation of the 
~ onp letion, actording to a reasonable schedule, 
H ud ies: 

above program requires the 
of the following necessary 

(a) Bisri Dam feasibility study (to be completed by the end of 1983); 

(b ) Beirut water distribution feasibility study (to be completed by the 
end of 1984; a first phase would be completed in mid 1983); 

227 

686 

41.4 

5525.4 
----

' I 

~e Damour-Beirut water . supply project could be included in this progr-7m 
lf t~e updating of the Awali-Beirut study concludes that the Damour proJ- · 
ect 15 feasible as a first stage of the whole project. 
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(c) Updating of the Awali-Beirut water supply study; 

(d) Beirut sewerage feasibility study; 
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(e) Sewerage feasibility studies for Tripoli, Jounieh, Zahle and Saida; 
and 

(f) Oceanographic survey for sewer outfalls. 

Financing of the (a), (b), (c), (d) studies above is included 1.n the first 
Bank Reconstruction Project (Loan 1476-LE); . the (e) study should be financed 
by UNDP and the Bank has agreed to finance the (f) study from the proceeds of 
the Loan 1476-LE. 

15. Management consulting services will be necessary for the organization 
and establishment of a National Water and Sewerage Authority. The first phase 
of this action would aim at improving the management capability of OEB. The 
consultants would prepare detailed recommendations for organization and 
management, including salary structure accounting practices and tariff policy 
of the new authority. The contract would include technical assistance for 
implementation. 

16. There is an urgent need for development of a national multipurpose 
water master plan. A major objective of the plan would be an increased coor
dination between developments in irrigation and potable water. The latter is 
often used for irrigation, while water authorities using the same resources 
cannot meet the needs of the population. The consultants, who would be 
recruited for this purpose, should be asked to prepare recommendations about 
the best allocation and use of all available water resources, including 
criteria for the decisions to be taken by the Government in this respect. 
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Table 1: WATER SUPPLY S!CTOit IWV!STM!KT PROGRAM 1983-85 
(LL aillion) 

1983 1984 1985 1986 1987 1988 1989 1990 TOTAL 

!. WAT!R SUPPLY 

A. RECONSTROCnON 

1. Beirut water authorit;r 

Ongoing project 10 10 
Dbayeh Treataent Plant 2 2 3 7 
Iaprovement water reaourcea 2 6 6 14 
Ta1let el lhayat puaping atation 3 3 
Achrafieh electrical atation 4 7 12 
Tranniuion line Jetta-Dbayeh 20 30 50 
Diatribution ayatea I 17 20 37 

2. Atn El Delbeh water authoritz 

Network rehabilitation and 
Improvement of water reaourcea 3 5 7 15 
Damour/Bordj Barajneh pumping atations 1 1 2 

3. Networks rehabilitation 

Jounieh 2 10 13 25 
IOliam 1 1 2 4 
Joubeil 2 7 26 35 
Said a 1 2 9 12 
Zahle 8 11 20 
J<oubayat 1 2 4 

4. Plants rehabilitation 

Taibeh treatment plant 3 3 6 
Pumping equipment 24 24 
Treatment plants 10 10 20 

Sub-Total A 33 121 146 300 

B • DEVELOPMENT 

Beirut distribution system II 100 100 100 100 400 
Djebe1 Ame1 project 60 60 120 
A.'lane project 50 100 150 20 320 
Awali-Beirut water supply 50 130 180 120 480 
Quai saaman i Lake 24 24 48 
Auibeh Lake 20 28 46 
Ch abrouh Dam 30 30 30 30 120 
Beirut distribution system III 100 100 200 
Tripoli water system 50 50 50 50 50 250 
Tyre water system 30 30 30 90 
Beit Eddine Dam 20 20 20 60 
Bared Dam 20 20 20 60 
Beit El Hadj Lake 5 5 10 
Kafifane Lake 5 10 15 

Sub-Total B 334 572 560 390 180 ~ ill! 

Ba1e Prices: (Total A + B) 33 121 480 572 580 390 180 165 2521 - - -
Supervision 5% !/ 2 6 24 29 29 20 9 8 127 

Physical contingencies 15% !/ 5 18 71 86 87 58 27 25 377 

TOTAL 40 145 575 687 696 468 216 198 3025 - - --
!I Included in the coat of the project on Attachment I. 

Source; Mission's Estimates. 
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Table 2: S!'W!RAG! S!CTOi II'V!STM!NT PiOCiAM 1983-90 
(LL •i llion) 

1983 1984 1985 1986 1987 1988 1989 1990 TOTAL 

II. SEWERAGE AND WASTE DISPOSAL 

National Waste Management Plan 50 80 100 170 400 
Beirut Sewerage I 50 150 50 250 
National Waste Management Plan II 200 200 200 200 800 
Beirut Sewerage II 150 150 150 150 600 

Sub-Total 50 80 150 320 400 ill 350 350 ~ 

Supervision 5% 2 4 7 16 . 20 17 17 17 100 

Physical contingencies 15% 8 12 22 48 60 53 53 53 309 

TOTAL 60 96 179 384 480 420 420 420 2459 - - - - -
III. STUDIES 

1.0 2.0 3. 0 
0.5 1.0 1.5 

am 6. 0 2.0 8 . 0 
Beirut distribution ayatem 4.0 . 4.0 8.0 y 
National Water Master Plan 1.0 3.0 4.0 

1rut sewerage 1.6 3.4 1.5 6.5 
Joun i eh, Zahl e, Tripoli, sar"di sewerage 1.2 2.6 1.2 5.0 
Oceanographic survey 1.0 2.4 2.0 5.4 

TOTAL 14.3 17.4 
"· 7 

41.4 

!/ An amount of LL 4.0 million vas spent prior to 1983. 
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MINING, FUEL AND POWER 

No minerals are known except a little lignite and some iron ore, smelted at 
Beirut. Salt is produced from sea water. 

Because no oil was found, the Lebanese Petroleum Company (an IPC affiliate) 
abandoned its exploration licence in 1948. It was reported, however, that 
Rompetrol of Rumania in 1975 discovered large oil reserves in Akkar , the 
western Bekaa area of Lebanon, and in the Mairoba area . Subsequently , the 
government approved a draft law cancelling licences granted to three Lebanese 
companies, because of their failure either to meet financial obligations or to begin 
drilL..tlg. These companies hold concessions on over 90 per cent of Lebanese 
territory. The government awarded a concession for offshore oil exploration 
to the US company Tripco but also invited competitive bids for offshore drilling , 
raising doubts about. the future of the Tripco concession . The situation since the 
war broke out is, however, unclear . With the so called end of the war in 1976 , 
a new Higher Oil Committee was formed to be in charge of exploration , refining and 
oil imports. The unsettled situation since then has prevented any intensive attempts 
at oil exploration, although in February 1979 it was announced officially that 
finds had been made offshore. 

Two important pipelines cross the country , both terminating in refineries at 
Lebanese ports. The refinery at Tripoli, owned by the government since 1973, 
has a capacity of 30,000 b/ d and until 1976 drew its crude from Iraq 's Kirkuk 
fields. Under normal conditions it supplies about 70 per cent of domestic demand. 
Cheap supplies of Iraqi crude stopped at the end of 1975 and in April1976 pumping 
was suspended following disputes between Iraq and Syria/Lebanon, the latter losing 
s ignificant income from transit dues. Iraq resumed supplies to Syria in 1979 , 
but by mid 1981 the resumption of Kirkuk crude flow to and through Lebanon had 
not occurred. In March 1981 the Lebanese minister for industry and petroleum 
announced that he had initialled a ten year agreement with Iraq for the resumption 
of supplies for the northern terminal. According to some reports Iraq had agreed 
to pump 200,000 b/ d along the 60 km section running through Lebanese territory, 
which actually has a 400,000 b/ d capacity. In the interim the Tripoli refinery 
has been using crude brought in. by sea and from Saudi Arabia via the other 
pipeline to the Zahrani refinery. Only 5, 000 b/ d were processed in 1976 (compared 
Wi th an above capacity 36,000 b/d in 1975) but by 1980 approximately 30,000 b/ d 
of Saudi crude was imported for the Tripoli refinery. 

The country's other refinery is at Zahrani near Sidon . Starting operations in 1955, 
:t is owned by Medreco (The Mediterranean Refining Company: 50 per cent Mobil , 
;)0 per cent Caltex) and has a capacity of 17,500 b/d, accounting for the remaining 
30 per cent of local demand. Tapline suspended pumping in 1975 on the grounds 
t hat tankers found it cheaper to lift supplies directly from Saudi Arabia's Ras 
Tanura Gulf terminal, a move which again cost the Lebanese government substantial 
royalties . The refinery, damaged like that at Tripoli during the civil war (an event 
~hich led to the withdrawal of most of the foreign marketing companies) , restarted 
'~rations at the end of 1976 when Tapline resumed pumping (for both refineries) 
n order to avert an energy crisis. An agreement was finally reached on past debts 

11 
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T^TerTlT InrAUgUSt ^ *'* SaUdi help' but " was not ^l early1979, after the fall in Iranian exports after the revolution that fullscale „, ,•were restored. Since then, agreements to maintain B^yTJ^toT**
an ad hoc basis, giving the impression that Saudi ArabiawouldprefeLebanon"
reach agreement with Iraq. Lebanon, too, would prefer the cheaper Iraq- SUT?n °
Lebanon's debt to Tapline has been mounting rapidly and Saudi Arabia has £%%*'
intervene. In 1980, the country's fuel bill, including 6,000 b/d of imported
L^r 7TT t0 $56° mn' ^ " 1981 the government was fac^ a^ssible
1ateTn ^Sltof " ? aCCOUnt' MaJOr PriCG inCreaS68 Were 2noT"dlate in 1981 to try and correct a situation in which the government was recover!
only 40 per cent of the price of the oil it sold. recovering

Lebanon is dependent on both hydraulic resources and hydrocarbon fuel for
SSn- trf^r; T,he crtry gradually built up "S ^ WmZSLcapacity mthe 1960s to a level at which it could export to Syria while allowing
almost 100 per cent of domestic households access to electric energy The
el\° T ^ Liban'S netWork>which ^vers 85 per cent of the couSry includeseight thermal generating plants and seven hydraulic stations which produce

in 1976 tV I" "f *<rT- T°tal ^ gGnerated te 1975 ™ 1»826 kwh but!6tthlS level suffered adrop to 1.009 mn kwh because of damage to
nstallations and the power grid. In 1977 total production was almost back to 1975
™ll TheseriSendSt:adilf SlnCe t0 ^^ 2'156 mn «"* in 1979 -d2325 mn kthin 1980. These production figures do not include imports from Syria via the

Bekaa which amounted to some 67 mn kwh in 1980. Tccording^to the EDL •"
"of2£ *«*<*<"*» °f r°adS and nighways'accounted for "46.6 per cent of total consumption and industry accounted for 25 per cent.

.Electricity Production, 1974-1978
(mn kwh) " —

1974 1975 1976
Total Lebanon

Hydroelectric
Thermal

1977
S2S 1,975 1,826 1,009 1,839

820

1,155
801

1,025

1978

1,975

Total EDL

Hydroelectric
Thermal

701

308

957

882

1x311 1,554 858 1,525 1,687
732 706 625 845
947 848 233 680

944

743

Source: L'Economic Libanaise, 1978.

The EDL estimates that it lost L£59 mn as of 1978 due to civil strife And
areas of Be rut and elsewhere have experienced major power aiSSL and
de0mandeStheinED;975' fTT^ *"** ^ months Enable to meet totaldemand the EDL concluded an agreement with the Syrian Electric Power

JS^i^w.rsr1 rrduring afive year period' fr°m i978 toto pJfpSi\ 1 ^enounced a reconstruction plan costing some L£1.617 bn
llTZ v ? year 1983' The Plan aims to "P^ capacity at the Jiyyeh thermalPlant, the Zouk station and to extend the Syrian-Lebanese power grids By 1985
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another power station at Batroun, of five 150 mw units , is scheduled for completion. 
Another seven year plan, costing L£2.2 bn, is in hand which aims at meeting 
demand through the 1980s. · A major problem, however, is that the potential 
for further expansion of hydroelectric power is strictly limited, with its 
contribution to total electricity production estimated to fall to 13 per cent of the 
total by 1986. 

MANUFACTURING IN:OOSTRY 

By Middle Eastern standards, Lebanon is relatively industrialised, with industry 
accounting for 14.3 per cent of GDP in 1973 and industrial products accounting 
for the bulk of exports. According to a survey carried out by the Direction 
Centrale des Statistiques in 1975, there were tiien 18,118 industrial establishments 
employing 125,000 workers. Clothing, textiles and leather industries made up 
39 per cent of the total and 3,467 enterprises were engaged in making wooden 
furniture and other items of wood. 3, 043 firms produced food and beverages. 
Plants have been opened in recent years for milk pasturisation, paper, 
cosmetics and pharmaceuticals, solar equipment, steel production, aluminium 
articles, detergents, cans, car batteries and superphosphates. Cement 
production is very important, with production last year at 2.1 mn tons. A second 
plant at Sibline comes onstream next year. Total capital invested, according 
to the survey, amounted to L £2.5 bn in 197 4. The value of industrial output 
was put at L£2.3 bn with exports valued at L£836 mn. Only five firms were 
capitalised at more-than L£25 mn but some 150 were worth more than L£1 mn. 

The civil war hit industry badly, leaving an estimated 250 factories damaged or 
destroyed. Direct war damage to industry in the 1975/76 war is estimated at 
between L £500 mn and L £700 mn while indirect damage estimates reach as high 
as L £2.230 bn. Some 50,000 to 60,000 skilled and semi-skilled workers have 
permanently emigrated. The Ministry of Industry calculated that, in addition, 
the outbreak of fighting between the Christian militias and the Syrians in 1978 
alone cost industry L £1.25 bn. Productivity dropped sharply after the war and 
in 1977 operated at only two thirds of capacity, due to damage, displacement and 
shortages of workers, difficulties in obtaining credit, transport problems and 
shortages of raw materials. In 1978, plants were operating at some 60 per cent 
capacity and total output was estimated at L £2. 5 bn. In 1979, the value of 
Industrial exports by the private sector rose to L£1. 3 bn, 51 per cent more than 
1 n 197 8, although a significant portion of this rise was due to higher prices 
caus::d by rising oil costs and more expensive imported raw materials and labour. 
The fall in the value of the Lebanese pound was also an important factor. The 
~lrut Chamber of Commerce and Industry estimated that the value of industrial 
OUtput in 1980 was some L£4.5 bn but undoubtedly this year's fighting has caused 
l.aothe r decline. 

~re _has been an increasing trend towards economic partition along the Moslem/ 
~ lshan axis which has affected the industrial sector. Before the war Beirut 
., So per cent of industrial enterprises, but the capital was only third in 
~rity for new industrial sites in 1980 with nine new plants. Zahleh, in the 
"~th valley, was first with 13 applications, followed next by the Shouf region 

1 east of Beirut with ten, Tripoli with seven, the western Bekaa with seven 
· nort Ptn "'; .. 
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prepared. In the medium term a fourth basin project will be completed and in 
the longer term a fifth basin is envisaged. Capacity is to be raised to 6 mn tons 
a year. Plans are also in hand to expand Tripoli port to handle 3. 58 mn tons 
of cargo a year. In 1980, the Sidon multi-millionaire, Rafiq Hariri, was awarded 
a concession to build a new port at Sidon. He will be required to set up a joint 
company with the Council for Reconstruction and Development, capitalised at 
some L£250 mn, in return for 30 years of concessionary rights. 

The problems of collecting customs revenue and of smuggling are enhanced by 
the fact that all ports, including the small illegal ones, have their own character
istics and effective ownership. Beirut, with its many government checkpoints, 
is still largely Christian run, while Jounieh, the main entrance point for 
consumer goods and Israeli arms, is firmly in Christian hands as are Safra 
( Phalangist control) and Chekka (privately owned). Tripoli, the largest port 
in the north, and Sidon; the largest in the south, are broadly government 
controlled, but Tyre and is a Palestinian port. Other illicit ports include Dbaiye 
Jiyye, north and south of Beirut respectively. There are said to be some 15 
illegal ports along the 210 km coastline. Total customs collected at the ports 
rose only marginally from 1979 to 1980, up from L£679,875 to L£682,335. 

All railways in Lebanon are state owned. The network comprises 335 km of 
standard gauge track, including the coastal line which crosses the Syrian border 
to Horns and a section in the Bekaa, and a 105 em gauge line across the 
mountains to Damascus. There is a plan, costing L£65 mn, to develop the line 
from Sidon to Beirut and on to Tripoli. In 197 3 the railway system carried 
512,000 of freight and 2. 8 mn passengers/km, grossing revenues of L £2.5 mn. 

Lebanon has 7,100 km of roads, of which 1, 990 km are classified as main roads. 
Even before the civil' war, the network was considered outdated and inadequate 
and while some reconstruction and revamping has been carried out since, it is 
estimated that 3, 500 km are in need of renovation. Shortage of funds has held 
back the reconstruction effort, as well as intermittent fighting, but there is no 
shortage of new projects in the pipeline, including a highway from Beirut to 
Tripoli, funded in part by the World Bank. Projects currently in progress are 
estimated to cost L£274 mn. An estimate has put the number of private cars at 
325,000 in 1978 but illegal operation could make this figure significantly higher. 

The expansion of Beirut international airport continues despite intermittent 
fighting. In 1974, Beirut handled over 2.8 mn passengers and 145,897. tons of 
cargo, after which there was a period of strong fluctuation. A firm upward trend 
was established by 1980, in which year there were 1.66 mn passengers. Expansion 
plans, which will cost L £1 bn, aim to boost capacity to 6 mn passengers a year 
by 1985. 24 international airlines use the airport. Christian separatists built 
a second airport at Haimat in 1977, costing some $2.5 mn, named the Pierre 
Gemayel International Airport, but it is not in use. 



In 197 9, the Association of Lebanese Industrialists claimed that they needed sorne 
L£5 bn in repair costs and capital to revive the sector. Last year, it was again 
claimed that extraordinary help from the government was needed to put industry 
on a healthy footing. Proposals included the following: legislation to spread 
credit over seven years, with the maximum interest put at 5 per cent; compensation 
to badly hit industrialists and cheap credit over a ten year period; the creation 
of a fund for industry; the supply of constant and cheaper electricity; 
the reduction of fuel and gas oil prices to industry by at least half; the repair and 
extension of telex and telephone lines and the reduction of their cost to industry 
by at least half; the guarantee of security at ports and on roads; the introduction 
of measures to stop smuggling; the reconsideration of the customs system and 
exemption of all raw materials and machinery; the reconsideration of foreign 
trade agreements; the simplification of the procedures to obtain work permits and 
permits for building and investment; the elimination of industrial zones and the 
freedom to establish plants anywhere; and the reconsideration of tax laws to 
promote industrial investment. Some measures such as tax exemptions and 
state guaranteed loans from banks have been made available but the industrialists 
claim that these are inadequate. 

TRANSPORT AND COMMUNICATIONS 

The Lebanese economy rests on commerce rather than industry, and is based 
on a free market, free port and no currency control. After a slack period, traffic 
at the port of Beirut increased from 642,750 tons in 1967 to 4.0 mn tons in 1974. 
The main petroleum traffic and some merchandise trade go through Tripoli. The 
port of Sidon, south of Beirut, which received only 13 ships in 1975 with 16,245 
tons of cargo, became the main port for the Moslem side when the Beirut port 
closed. Jounieh, the Christian port south of Beirut, handled 111,024 tons in 1978. 

Traffic at Lebanese Ports 
('000 tons) 

1974 1978 1979 1980 --
Beirut 4,080 1,578 2,600 2,980 
Tripoli 836 902 1,001 687 
Sidon 174 78 140a 

a Three quarters only. 

Sources: Beirut Chamber of Commerce; 
Tripoli Port Administration; Sidon Port 
Administration. 

The port of Beirut was turned into a battleground and almost totally destroyed 
during the war. In 1978 it was closed for five months, for 44 days in 1979, and 
there were periodic closures in both 1980 and 1981. War damage to the port, 
including the 1978 troubles, is put at L £66.2 mn. The rebuilding and development 
of the port is a top priority and a two stage project, costing L£1.15 bn, has been 
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Lebanon's Middle East Airlines (MEA) was one of the most successful lines 
in the world before the war. and has recently regained much of its momentum. 
Its fleet consists of three Boeing 747s and 18 Boeing 707s and 720s. The 
country's other airline, the all-freight Trans Mediterranean Airways (TMA), 
has ten Boeing 707 cargo freighters operating worldwide cargo services. 

Telecommunications, too, were disrupted by the civil war. There were 
225,000 telephones in usc in 1978 and 2,000 telex lines. Before the end of 1982 
these will be increased b r 220, 000 telephone and 6, 000 telex lines. Before the 
war Beirut's position as ;m international communications centre had been 
enhanced by the inaugurat ion of an earth satellite station in 1969, the laying 
of a submarine cable to Marseilles and another, in 1972, to Alexandria (as 
part of the Damascus-Catr o link). There are some 425,000 television sets 
and 1 • 3 mn r,adio receivers. 

. There are a handful of important Arabic daily newspapers, several smaller 
ones and two French language newspapers. In addition, there are a number of 
weeklies and monthlies. 

FINANCE 

The general budget covers all government current and capital expenditure, 
except that of the telephone administration, the national lottery and the Cereal and 
Sugar Beet Office. Post war budgets have been characterised by rising deficits, 
reflecting high civil service salary increases and the government's inability 
to collect direct and indirect taxes, and by large allocations to defence, 
education and public works. Debt repayment is also becoming an increasing 
burden on the exchequer. Recent substant annual budgetary increases also 
reflect the high rate of internal inflation. 

General Bu~et 1 1979-1981 
(L£ '000) 

%of %of 
1980 total 1981 total 

President's Office 2,603 0.1 2,733 0.1 
Chamber of Deputies 14,773 0.4 14,894 0.3 
Prime Minister's 
Office 76,102 1.9 139,930 3.1 

Justice 37,737 0.9 34,015 0.7 
Foreign affairs 64,159 1.6 69,111 1.5 
Interior 244,305 6.1 274,058 6.1 
Finance 60,233 1.5 67,882 1.5 
Defence 1,140,937 28.5 1,058,463 23.6 
Education 588,695 . 14.7 712,088 15.9 
Health 125,109 3.1 134,911 3.0 
Labour & social 
affairs 68,197 1.7 91,519 2.0 

(continued) 
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General Bu~et 1 1979-1981 !continued} 
(L£ '000) 

%of %of 
1980 total 1981 total 

Information 17,027 0.4 18,322 0.4 
Public works 579,394 14.4 489,975 10.9 
Agrh'mlture 49,918 1.2 53,837 1.2 
Economy & 
commerce 157,714 3.9 207,346 4.6 

Posts, telegraph 
& telephone 31,347 0.8 33,637 0.7 

Hydroelectric 
resources 44,050 1.1 65,712 1.5 

Tourism 31,347 0.8 34,452 0.8 
Industry & 
petroleum 2,947 0.1 3,437 0.1 

Housing & 
co-operatives 7,256 0.2 7,384 0.2 

Debt repayment 372,288 9.3 392,369 8.7 
Other 291 1746 7.3 58£ 1925 13.0 
Total 410071884 100.0 4 1489 1000 100.0 

Source: Ministry of Finance. 

Annexed Bu~et 1 1979-1981 
(L£ mn) 

Telephone 
National lottery 
Cereal & sugar beet office 
Total 

1979 
188,915 

65,500 
43,500 

297 1915 

Source: Ministry of Finance. 

1980 
200,475 
69,000 

2661500 
5351975 

1981 
291,700 

85,000 
3451500 
722,200 

Lebanon 

The development budiet is wholly dependent on aid but in 1980; only 38 per cent 
of the Arab aid promised at the Tunis summit was received. Even so, 58 per 
cent of the development bu~et was earmarked for defence. And looking at the 
revenue side, it is difficult to see how the government can expect the budget to 
be halaneed by a fair rise in direct taxation, some growth in indirect taxation 
and fundr, representing 33 per cent of the total, which are labelled "exceptional 
revenues '. It will not be until 1983 that the government is scheduled to collect 
1979's personal and corporate income tax. Smuggling has greatly reduced customs 
revenue. 



DeveloQment and Allocation of Lebanon's Budget: 1974-1980 

1974 1980 1981 
E xQenditure L£ mn % L£ mn % L£ mn % 
Current 835.6 68.3 2,639.4 68.2 3,393.7 67 . 2 
Capital 175.9 14.3 875.1 22.6 1,095 . 3 21.7 
Development 213.5 17.4 354.5 9.6 562.9a 11.1~ 

Total 1,225.0 100.0 3,869.0 100.0 5, 051.9 100.0 

Revenues 
Direct taxes & 
levies 342.2 32.1 719.6 28.8 1 '013.1 33.7 

Indirect taxes 458.8 48.0 964.3 38.6 1,111.7 37.0 
Public sector 

revenue 31.2 3.1 28.8 1.2 22.5 0.8 
Various 169.8 16.8 789.3 32.4 855.7 29.5 
Sub-total 1' 011.0 100.0 2,502 . 0 100.0 3,003.0 100.0 
Exceptional 
revenue 
(=deficit) 214.0 11367.0 11486.0 

Total 1,225.0 3,869.0 4,489.0 

a Totally dependent on Arab aid. 

Sources: The Arab Economist; Arab World File; Le Commerce du Levant. 

DeveloQment Qlans 

Early in 1958 a five year, L £800 mn development plan was prepared, but the 
political crisis stopped progress. Subsequently, another five year development 
plan, effective at the beginning of 1962, was promulgated. But its application 
was delayed while attempts were made to reorganise the planning administration. 
A third five year plan was proposed in 1972 which envisaged a growth rate of 7 
per cent a year and expenditure of L £7.2 bn. 

Several large projects recommended in the plans were undertaken, including the 
construction of a third basin at Beirut port, motorways, airport improvement 
and rural electrification and water supply schemes. The new coastal highway 
from Beirut to Tripoli was being helped, before the war, with an IBRD loan of 
$25 mn . Extensive works to be ~dertaken by the Litani project office were 
delayed, however. Also, before the fighting started, the government launched a 
"Green Plan'', which aimed to bring 100,000 ha of arid land under cultivation 
at a cost of L £27 mn; afforestation was to be also included in the scheme. Again 
little has been accomplished. For the most part development projects have been 
small and individual, with many small grants having been made to municipalities 
and villages . 
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In response to the civil unrest in 1975 caused in part by economic disparities, 
the government announced a programme to aid agriculture in the sm~ th and to 
build schools and low cost housing both in rural and urban areas. A national 
health plan, too, was under consideration. But as the fighting gained momentum 
into a full scale civil war, all such project,s were abandoned. The concept of 
development was superseded by plans for reconstruction, requiring considerable 
outside aid. 

A Board for Development and Reconstruction was set up in 1977 to channel 
inflowing loans and grants to various banks .for disbursement. Given the 
precarious political situation, the hoped for injections of massive aid from the 
oil rich Gulf states did not materialise and major reconstruction plans for the 
port and downtown Beirut were postponed. Early in 1979, in spite of the lack 
of funds, the board unveiled a vast L£22 bn reconstruction plan to span five years. 
It includes 18 main projects in the public sector costing an estimated L £10 bn 
which require L£6.4 bn in the form of foreign assistance. Private sector needs 
are reckoned at L£12 bn, of which L£3 bn will te required from outside sources. 

CDR Reconstruction Programme 
(L£ mn) 

Housing 
Repair and reconstruction of damaged houses 
South Lebanon relief programme 
New low cost housing units 
Sub-total 
Potable water and irrigation projects 
Al Awali potable water project 
Jabal Amel and Iqlim el Kharroub water project 
Al Assi water project 
Sub-total 
Schools and hospitals 
Repair, reconstruction and re-equipping 

various hospitals and infirmaries 
Sub-total 
Road reconstruction and repair 
Complete construction of majo~ roads stopped 
by the 1975-76 war 

Upgrading and expansion of the Beirut international 
airport 

Restoration, upgrading and expansion of the port of Beirut 
Raising electric power generating capacity 
Communications and wireless 
Reconstruction of the downtown commercial district 
of the capital . -
Private sector contribution (foreseen expenditure) 
State expenditure to assist the private sector 
Cranct Total 

s, 
JUrce: Council for Development and Reconstruction, 1980 . 

1,800 
200 

2,500 
4,500 

170 
52 

100 
322 

393 
393 

1,557 

655 
258 
635 
740 

900 
8,000 
4,000 

21 , 960 
,_.q 



The Reconstruction Budget for 1981 

Project South Lebanon Other areas Total --
Housing 100 50 150 
Water 25 59 84 
Hospitals and health 50 77 127 
Roads 75 100 175 
Port of Beirut 175 175 
South Lebanon 
Unicef- CDR 150 150 
Public housing 36 36 
Coastal highway 5 5 
Council for the South 100 100 
~Training 8 8 
Litani project 10 10 
Total 500 520 1,020 

Source: Council for Development and Reconstruction, 1980. 

After the war, the government did not receive anything like the aid needed to 
finance reconstruction. Total assistance to Lebanon over the five years to 
November 1979 was put at $400 mn, of which the Arab share was $130 mn to 
$354 mn in loans and $46 mn in grants. In November 1979, at the Arab summit 
conference in Tunis, Lebanon was pledged $2 bn over a five year period. The 
pledges were as follows: 

Total Annual 
Countr~ contribution contribution · Share 

($ mn) ($ mn) .(%) 

Saudi Arabia 571.4 114.3 28.6 
Kuwait 314.3 62.9 15.7 
Libya 314.3 62.9 15.7 
Iraq 297.1 59.4 14.9 
UAE 228.7 45.7 11.4 
Algeria 142.8 28.6 7.1 
Qatar 131.4 26.3 6.6 --
Total 2,000.0 400.0 100.0 

The Arab donors, however, dragged their feet, and only $153 mn of 1980's 
$400 mn allotment was received that year, with only Iraq fully honouring its 
commitment. Meanwhile the cost of reconstruction has soared. Nevertheless, 
some projects such as development at Beirut port have gone ahead and, thanks 
to aid from the Kuwait Fund, reconstruction and expansion of Beirut airport is 
in hand. In the last year, emphasis has been shifted to aid for the war devastated 
south and away from :tnajor capital projects in central Lebanon. 
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It must be emphasised, however, that apart from the central reconstruction 
efforts there are plans for development in the enclaves. The Phalangists, for 
instance, announced this year an economic and social "plan for action" and 
stated that nine committees bad been constituted to carry it out in the Christian 
enclave. Areas such as housing, social security, taxation, trades unions and 
education are also under study with a view to building a state within a state, 
including an autonomous economic and financial framework, although at the same 
time the enclave is happy to enjoy the benefits of such reconstruction funds as 
can be derived from the central government. 

Banking 

Before the war, Lebanon was an important banking centre. Many organisations 
moved their headquarters from Cairo to Beirut after 1952 and, especially after 
1973, oil revenue from the Gulf was pumped into the country. During 1972 and 1973 
Beirut also established itself as an international financial centre when loans were 
arranged through Beirut banks to the IBRD, Renault, India, Iran and Algeria. 
The system of free exchange and strict secrecy attracted money from a variety 
of sources. Total deposits in 1974 were L£9 bn and there were 79 banks. 

The banking sector was badly hit by the war and banks closed between December 
1975 and February 1976 and again between March 1976 and January 1977. Besides 
suffering a loss of international confidence , many banks were burned to the ground 
and looted. Nevertheless it is estimated that only L £300 mn of the sector's 
total investment of L £7 bn has had to be written off and part of this was covered 
by special reserves. 

A new banking free zone law, designed to lure back foreign firms, came into 
effect on April1, 1977,and the ten year moratorium on licensing new banks was 
lifted. But legislation was also passed regulating the opening of new branches in 
post war Lebanon, giving the Central Bank almost absolute powers and the 
minimum capital requirement was raised from L£3 mn to L£15 mn. The 
twelve foreign banks (out of a total of 81 banks) were required to keep 10 per 
cent of profits inside Lebanon in order to strengthen reserves, while Lebanese 
banks were required to do the same on domestic as well as foreign profits. New 
laws were introduced last year putting further restrictions on the banks in an 
attempt to soak up excess liquidity. 

In general, the financial system has recovered from the war. The semi-state 
Agricultural and Industrial Bank, the Popular Housing Bank, the National Bank 
lor Industrial and Touristic Development and the Banque de Financement are 
aiding in the reconstruction effort. In 1978 Beirut regained its position as the 
leading gold entrepot in the Middle East and the stock exchange reopened in 
March 1979. The commercial banks at end 1981 were carrying deposits of 
'round L £26 bn. -



The banking sector has become somewhat distorted over the past two years as a 
result both of the falling value of the Lebanese pound and the lack of local 
investment opportunities. About a third of all deposits are now estimated to be 
held in foreign currencies, principally the US dollar, and most banks concentrate 
on short· term trade financing. The government has been heavily dependent 
on commercial bank loans via three month t.reasury bills to cover its defi·cit, and 
banks have successful~y argued for higher, more competitive rates on these 
bonds. I.n mjd 1981 a new low yielding six ·month bond was issued allowing banks 
to place their legal reserve requirements with the a'reasury. 

Although the performance of the stock exchange in 1980 and 1981 was 
characterised by an almost total collapse of trading, there have been developments 
aimed at encouraging the growth of a capital market in Lebanon. A .number of 
bond issues, fixed rate and convertible, have been arranged for companies wishing 
to raise money, and in 1980 the draft constitution of a company called the 
Societe Financiere du Liban was approved; the company is to establish a secondary 
market for Treasury bills, government and public sector bonds, and will 
introduce new financial instruments such as bankers' acceptances, certificates 
of deposit (C Ds), and security papers. 

Lebanon has had difficulty in reestablishing itself as an insurance centre in 
the Middle East in the face of domestic inflation and competition from the Gulf 
states, particularly Bahrain and the UAE. In moves to improve the name of 
Lebanese i.Iisurance, the minister of economy and trade ordered six foreign 
companies to stop operations in Lebanon in August 1980 and proposed changes 
in insurance companies' operating conditions. These included raising the 
minimum capital of a company from L£1 mn to L£5 mn, and raising each 
branches' collateral from L £100, 000 to L £600,000. In mid 1981 six local 
insurers formed a pool to offer limited war risk cover for houses and cars of 
Lebanese citizens. 

Bank of Lebanon 1 1974-1980 
(L £ mn: end of period) 

1976 1977 1978 1979 1980a 
Foreign assets 4,957 5, 873 6,683 6,252 7,466 
Claims on government 803 891 843 1,476 1,207 
Claims on private sector 45 33 76 110 125 
Claims on commercial banks 165 101 77 72 46 
Reserve money 4,229 4, 751 5,384 5,209 6,124 
of which: 
currency outside banks 3,084 2,729 3,286 3,506 3,912 
Government deposits 1,491 1,843 1,716 1,829 1,797 

a September. 

Source: IMF International Financial Statistics. 
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Commercial Banks 1 1974-80 
(L£ mn) 

1976 1977 1978 1979 1980a 
Reserves 1,074 1,898 2,067 1,403 2,096 
Foreign assets 4,525 5,770 6,052 9, 379 12,119 
Claims on government 10 475 949 1,066 1,988 
Claims on private sector 7,247 8,031 9,919 13,030 15,248 
Demand deposits 1,804 2,300 2,822 3,152 3,620 
Time & foreign currency 
deposits 6,299 9,309 11,004 15,182 19,264 

Foreign liabilities 2,807 2,558 3,111 3,909 5,101 
Credit from Bank of 
Lebanon 165 101 77 72 46 

Capital accounts 583 619 656 878 1,019 

a September. 

Source: IMF International Financial Statistics. 

.Official sources estimate the 1979 inflation rate at 29 per cent. But electricity 
charges rose 120 per cent and fuel prices by 600 per cent. In 1980, the rate of 
inflation was put at between 17 and 23 per cent. 

Consumer Prices in Beirut 
(1966=100) 

Years Aver!_ge Foodstuffs Clothes Rent Miscellaneous 
1973 121.7 135.8 145.3 105.1 105.5 
1974 135.7 158.4 165.4 106.6 112.3 
1975a 142.4 169.8 180.3 
1976: 

283.1 283.5 326.5 150.9 200.7 1977b 
1978 276.1 323.5 405.1 165.5 237.4 

a March. b December. 

Source: The Arab Economist. 

FOREIGN TRADE AND PAYMENTS 

Few reliable details are available in regard to Lebanese trade. Currency 
conversions are made at different rates and there are large amounts of contraband 
and unrecorded transactions; undervaluation is commonplace. 

I? 



Lebanon -
Balance of Trade Estimates 

~11 
P• 

(L £ mn) 

1974 1975 197o 1977 1978 1979 1980a 

; ; 
e 
Q) 

Exports 3,386 2,792 2,323 2,365 1,930 2,698 4,100 
Imports 51168 _:.': , 504 21178 41500 51200 71500 101000 
Balance -1 '782 -1 '712 145 -1 '135 -3,270 -4,802 -5,900 

0 
a Estimate. ~ 

Q) 

Source: Beirut Chamber of Commerce. ~ 

Trade with neighbouring countries fluctuates according to political conditions. 
It is probable, however, that now nearly 90 per cent of Lebanon's exports 
(mainly industrial goods) go to Middle Eastern countries. 

Geographical Destination of Exports 

Saudi Arabia 
Iraq 
Syria 
Jordan 
Kuwait 
Other Gulf states 
Other Arab states 
Other countries 
Total 

1978 
L£ mn 

701 
170 
174 
217 

96 
72 

154 
346 

1,930 

% 
36.3 
8.8 
9.0 

11.2 
5.0 
3.7 
8.0 

17.9 
100.0 

Source: Beirut Chamber of Commerce. 

Main Exports 

1979 
L£ mn 

998 
405 
350 
188 
108 
117 
212 
320 

2,698 

% 
37 .o 
15.0 
13.0 

7.0 
4.0 
4.3 
7.9 

11.9 
100.0 

1977 1978 
L£ mn % L£ mn % 

Products 
Agricultural products, 
foodstuffs & beverages 567 24 600 31 

Building materials 945 40 540 28 
chemical products 160 7 212 11 
Textile products 118 7 195 10 
Paper & cardboard 108 5 136 7 
Equipment & electrical 
apparatus 165 7 54 3 

Rubber, plastics & 
their products 50 2 58 3 

Miscellaneous 89 3 47 2-5 
Leather & skins 45 2 39 2 
Furniture 70 3 30 1-5 
Transport equipment 47 2 _..;;;;1.,;;;.8 1 
Total 2, 365 100 1,929 100 

o ........ -'""' ....... ~1... ..... "'--t... ~------:-~ I~ 
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Ita I~ USA France West Germani · UK 
V' -

1979 1980 1979 1980 1978 1979 1978 1979 1979 1980 
eals & products 9,960 6,576 ' 32,400 64,056 11 ·, 376 6,828 360 1,488 696 816 a a 
tile fibres & waste 768 1, 800 1,488 1,440 300 562 648 900 
micals 33,804 28,752 15,600 15,996 25,368 53,160 20,952 30,660 27,444 29,712 
Jer manufactures 1,956 2,364 '1' 572 1,464 1,164 2,664 996 1,632 744 1,116 
:!r & manufactures 6,888 6,912 5,724 12,312 _2, 220 2,676 1,296 1,632 2,0!4 1,788 
;ile yarn, cloth, etc. 24,432 26,856 7,488 7,764 10,800 14,364 7,020 10,644 4,044 5,916 
-metallic mineral 
1ufactures 28,428 38,880 1,404 1,884 7,704 9, 312 1,692 3,960 1,572 1,776 
& steel 23,028 34,788 132 288 9,708 12,288 3,648 7,644 492 2,280 

-ferrous metals 19,656 31,692 1,032 3,084 4,824 6,432 576 1,056 1,908 1,776 
tl manufactures 2,712 25,152 3,204 4,980 2,388 4,104 3,864 5,172 3,996 4,740 
hinery, incl electric 75,600 97,092 45,228 62,568 28,428 44,292 34,992 51,936 37,644 52,248 
1sport equipment 15,756 27,972 26,376 45,120 12,972 24,108 27' 672 51,132 828 13,344 
hing 32,928 39,528 1,212 1,476 17,160 29,760 2,700 3,900 6,324 4,776 
ntific instruments, etc 41152 41896 71500 41632 61048 31204 51040 31204 51568 
1, incl others 3541804 226;872 3011932 1861084 2721640 1221880 1911604 1391584 1641448 

eluded in textile yarn, cloth, etc. 

ce: Trade returns of supply countries. 
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In 1980 , re-exports accounted for 40 per cent of exports. Wood products , 
electrical machinery, vegetable products, metal products, textiles and chemical 
were the main categories and the suppliers included the EEC (27 per cent), • 
East Europe (23 per cent) and the USA (21 per cent). 

The main suppliers of imports to Lebanon, apart from Saudi Arabia, are France 
Italy, West Germany, theUK,theUSA andJapan. No comparable figures with ' 
exports are available giving geographical sources or classifications for 
Lebanese imports. There are returns, however, based on the trade returns of 
supply countries . 

Trade and exchange regulations 

There are no exchange controls but restrictions on some imports anq exports 
were introduced as of 1977. In addition, licences are required for certain 
listed imports, primarily goods competing with locally produced ones. Export 
licences exist to prevent shortages of local supplies. Some re-exports are 
prohibited for the same reason . 

Tourism 

Tourism played a very important role in easing the trade deficit and contributed 
I 

ovc; r 15 per cent to national income before the war. In the first three quarters 
of 1974 there were 2 .19 mn visitors to Lebanon, representing a 50 per cent 
increase over 1973 . In 1974, foreign exchange earned from tourism was L£880 
mn compared to L£573 mn in 1973. In 1975, a year which had promised to be 
excellent for tourism, with a 10.5 per cent increase in the first quarter over the 
same period of 1974, the fighting caused the number of arrivals to drop from 
537,000 in the first three months to almost zero. Tourism in 1976 was also ruined 
and a number of the largest hotels were destroyed. Since then, there has been 
spasmodic tourist trade (in 1977 receipts totalled some L£200 mn) but instability 
is a continuing obstacle to recovery. In the first three quarters of 1980, there 
were 122.757 visitors compared to 107,560 in the comparable period of 1979. 

*Holdings of Gold and Foreign Exchange 
($ mn; end of year) 

1976 1977 
Total reserves minus 1,302.6 1,568.8 
gold of which: 
SDRs 
Reserve position in 

Fund 2.6 2.8 
Foreign exchange 1,300.0 1,566.0 

Gold (mn fine troy ounces) 9.215 9.218 
Gold (national valuation) 389.0 389.2 

Source: IMF International Financial Statistics. 
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reqUisitioning the oil in the storage tanks, and Saudi Arabia .then confirmed to Tap
line that it was settling Lebanon's $120 mn oil bill arrears after which Saudi supplies 
were resumed. Electricity supplies remained spasmodic because of damage to 
cables during internal fighting. Additional supplies of fuel oil, required by 
Electricite du Liban to meet power demand until the end of 1981, are being shipped 
in from the Banias refinery in Syria. Lebanon is to receive 115, 000 tons of fuel oil 
from Syria, in addition to the LPG and gasoline it has already purchased (QER No.3 -
1981, page 10). 

Large fuel price increases announced 

On October 18 the Lebanese government introduced increases in the official selling 
price of all grades of fuel in an attempt to curb the government's losses on fuel 
subsidies. The official price of petrol rose by 36 per cent, kerosene prices were 
doubled, aviation fuel went up 90 per cent, fuel oil 77 per cent and gas oil 57 per 
cent. Increases in LPG prices are much more modest at 15 per cent for butane 
and only 3. 7 per cent for propane; these prices are kept down to minimise the effect 
of the rise on households and also because of the current weakness of the world LPG 
market. The oil minister said the increases were being ordered because of the 
L£1.6 bn paid out in state fuel subsidies in the first three quarters of 1981. Before 
the latest increases he was predicting a L£ 2 bn fuel subsidy for 1982, and the pdme 
minister, Shafiq al-Wazzan, claimed that the government was recovering only 40 per 
cent of the cost of each barrel of oil sold in the country. There is somewhat of a 
ring of hopelessness about these price increases. The rise in fuel oil prices is 
really akin to passing the buck,for its impact will be felt most by the deficit ridden 
state electricity company. And clearly when in times of shortage petrol is readily 
changing hands at L£100 per 20 litre tank against the new price of L£30, there would 
be room for an even more stringent increase. 

r 

MEA "expand to survive" 

MEA's losses in 1981 are being estimated at between $17 mn and $19 mn by the 
airline's managing director, Selim Salam, and yet the company has decided to press 
ahead with three new services by the end of the year, and finalised the contract for 
the first five Airbus A-310s at the beginning of November following months of delay. 
Operatipg conditions for MEA have improved marginally in recent months, particu
larly on the freight side, but there is no doubt that the planned expansion will prove 
a considerable test of nerve. According to the leading MEA spokesmen, however, 
MEA must either expand or return to the days of being a regional carrier only. 
And the latter course of action is unthinkable for the largest employer in Lebanon. 
Even so it seems possible that MEA may temporarily lose some of its operating 
independence as it seeks short term funds to help cover operating costs. A few 
months ago the company raised its capital from L£100 mn to L£150 mn, and Selim 
Salam announced that the airline was considering raising a soft loan of about $50 mn 
at an interest rate below commercial levels over the next three years. He also 
indicated that the approach to the Lebanese government for additional funding might 
be necessary. On April 30 MEA was forced to cancel two loans, one for $350 mn 
1n export credits for the first five Airbuses, the other for $70 mn for ten years on 
very generous terms. Both could be resurrected now that the Airbus deal is signed. 
The three new services are to Brazil via West Africa, to New York via Paris, and · 
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to Manila in ·he Philippines. All three routes could be in operation by December, 
with the Manila run, operated in conjunction with Saudia and Philippine Airlines, 
an almost certain revenue winner. 

MEA lost one of its Boeing 720 aircraft in August when it was blown up in Beirut 
shortly after arrival from Libya. The three Boeing 747s are now back in Beirut 
after several short charter deals connected with the Hajj. They might be used on 
the new routes, and MEA is fully aware of the difficulties it could expect in selling 
the ·n in the present climate for the world's airlines. 

Better CO!'lmunications in the South, with the Gulf 

Ten emergency bridges across the Litani and Zahrani rivers are being installed by 
army units to replace bridges damaged in Israeli air raids. The first bridge was 
being erected on August 27 after leaving England on August 13. The UK supplier 
Thomas Storey (Engineers) has a $1. 35 mn contract to supply 13 emergency bridges, 
ten for immediate installation, three for reserve, and has dispatched an engineer to 
supervise operations. Telephonic communications in the South have also been im
proved recently with the opening of 1, 000 new lines in Sidon on October 15. The 
lines are the first stage of a L£150 mn plan to connect 27,000 new lines in the South 
over the next two years, and an additional 3, 000 lines linking the South with the rest 
of the country. Lebanon's plans to establish direct dialling to all Arab countries by 
the end of 1982 were recently boosted by the introduction of direct dialling to Saudi 
Arabia and the U AE. 

/ 

// 

/ Lebanese pound continues weak 

The Lebanese pound reached an all time low on August 11 of $1 = L£4. 7650. By 
September 21 there had been a slight rally to $1 = L£4.42, but at the end of October 
it had slipped back again to $1 = L£4.6950. It would appear that the Central Bank 
has virtually abandoned the cause of maintaining the value of the pound in favour of 
restricting its fall to a gradual series of effective devaluations. This is largely 
because of the contradictory demands being made of the bank to try to contain 
inflation by a high interest policy, at the same time as generating profit to cover 
the government's deficit and adjusting to a situation where almost a third of total 
deposits are held in US dollars. One new measure introduced by the Central Bank 
in the last quarter has been a six month low interest bearing bond issue aimed at 
attracting banks' compulsory reserve requirements; income can be generated on 
these reserves at a higher commercial rate. The rate for the fortnightly three 
month bond issues has remained stable at 14 per cen/ 

Doubt over French shares in Lebanese banks 

The new French socialist government's decision to nationalise the Compagnie 
Financiere de Paris & des Pays-Bas and the .Compagnie Financiere de Suez, 
holding companies of the Banque de Paris & des Pays-Bas and Banque de l'Indochine 
& de Suez (BIS),respectively, has cast doubts over certain Lebanese-Franco joint 
ventures. For it appears that the French government will not take into state owner
ship the share portfolios of nationalised private banking groups. This means that 
the ownership of the following banks is likely to alter: the Beirut based Banque Libanc 
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Fran~aise, in which BIS has a 63.3 per cent stake, the French registered Banque 
Libano-Fran<iaise, where BIS's stake was 90 per cent, and the Compagnie Financiere 
de Syrie & du Liban, a French registered concern in which the Compagnie Financi~re 
de Paris & des Pays-Bas had a majority stake. 

Ex-premier Salim al-Hoss has been appointed chairman of the Luxemburg based 
Compagnie A:rabe & Internationale d'Investissement (CAll) to succeed the new Kuwaiti 
minister of finance,Abdel-Latif al-Hamad. CAll is expected to expand rapidly under 
al-Hoss's chairmanship, largely through the activities of the Paris based commer
cial and investment banking subsidiary BAil, which will not be affected by the new 
nationalisation moves. 

New war risk pool insures citizen losses 

Six Lebanese local insurance companies have formed a pool to offer limited cover 
for cars and homes owned by Lebanese citizens against war risk. The companies 
are breaking new ground as previously commercial underwriters have only insured 
life and maritime transport against these risks. The initiative to provide this new 
insurance service was taken by Societe Nationale d' Assurances, which has so far 
been joined by Compagnie d'Assurances & de Reassurances de Liban & du Monde 
Arabe, Prosperity Insurance Company, Socie"tE! Arabe-Europeene d' Assurances & 
de Reassurances, Arab Universal Company, and Fidelity Assurance & Reinsurance 
Company. A limit of L£30, 000, or 80 per cent of the goods' value, whichever is 
lowest, has been set. Some insurance companies who have not joined the pool claim 
that the new scheme represents something of a loss leader for other business, and 
also claim it is at variance with the 1976 Waterborne Agreement .which restricts 
war risks cover to goods at sea. The government's Institute for the Guarantee of 
Investments has . provided similar cover in Lebanon for industry and commerce 
since 1977. 

New minimum wage to be introduced in 1982 

Among all the other inflationary factors currently troubling the economy, the 
government has had to decree an 18.5 per cent increase in the minimum wage as 
of January 1, 1982 to avoid a national strike. The new wage of L£800 is binding on 
all employers, government or private sector. For workers who have been in employ
ment over a year, the minimum monthly wage is stipulated at L£ 835. A sliding 
scale of-percentage increases is applied to all wage brackets, with a 15 per cent 
increase dictated for the first L£2,500 of monthly salary, 10 per cent on the next 
L£1, 500 :md 5 per cent on anything over L£4, 000 a month, subject to a maximum 
Increase of L£ f>50 a month. 

!!E.g topples Saudi as main Arab export market 

Exports to the Arab world accounted for 37.6 per cent of all Lebanese exports in 
the first half of 1981. Total value of exports was L£2, 567 mn of which Arab countries 
took L£965 mn. In 1980 Arab countries took 82 per cent of all exports. The most 

· significant change has been the ascendancy of Iraq over Saudi Arabia as Lebanon's 
· trlain Arab export market. In the first six months of this year Iraq took L£ 362 mn 
Worth ·"'f Lebanese goods compared with Saudi Arabia's L£344 mn. Both Lebanon 



b rdly surprising therefore that the committee's meetings have become irregular 
a:d inconsequential. The Latest wave of what is called by the Lebanese " the war 
on the diplomats" has also affected the French badly, partly because the Egyptian 
Interests section has been housed in the French embassy since the Camp David 
agreements, but also because of President Mitterrand's visit to Israel earlier 
in the year. Last September the Frmch ambassador was kiLLed, in March bombs 
were Let off outside the Egyptian interests section and tossed into the French 
cultural centre, and in April gunmen shot dead a French diplomat and his pregnant 
wife as they awaited dinner guests at their flat. If it is accepted that all the attacks 
on diplomats are the work of one faction or group, then their clear aim would seem 
to be to frighten Arab, European and even the US government from taking initiatives 
to solve the Lebanon situation and weaken Syria's influence in the country. 

THE ECONOMY 

Budget set -at L £6. 3 bn 

The final figure for government expenditure in the 1982 budget has been put at 
L£6.3 bn, after the cabinet approved a provisional total of L£5.9 bn last Septem
ber (QER No. 4- 1981, page 7). Announcing the figures to the National Assembly, 
the finance minister, Mr Ali al -Khalil, explained that only 55 per cent of these 
expenditures are expected to be covered by government revenues. Revenues are 
expected to total L £3. 5 bn compared with L £ 3. 6 bn in 19 81. When an inflation rate 
of over 20 per cent is taken into account, this drop in revenue is seen as even 
more serious and a telling testament to the breakdown of the revenue collecting 
apparatus. Customs revenue has declined most markedly from 47 per cent of all 
revenues in 1974, when budget deficits were minimal, to about 14 per cent of all 
government expenditure in 1981. Returns for the first two months of 1982 suggest 
a final figure for customs revenues of around L £450 mn, which would represent 
13 per cent of expected revenues, and only 7 per cent of budgeted expenditure. 
The collapse of customs revenues has not been matched by any new tax, but .certain 
sources of revenue such as stamp duty on property transactions have held up better, 
and in 1981 this particular duty accounted for 26.6 per cent of aLL tax revenue, or 
L £279 mn in money terms. The bulk of the deficit for 1982 will be funded by the 
simple expedient of printing money in tune with the steady erosion of the exchange 
rate of the Lebanese pound; short term Treasury bills will continue to be issued and 
the government is boping that Arab governments will contribute $190 mn, marginally 
less than the $204 mn received in 1981 and still less than half of the annual total 
pledged at the-Tunis summit in November 1979. There may even be a -shortfall on 
this $190 mn if the Gulf States weigh up the combination of a diplomatic waning of 
interest in Lebanon and pressure on their own current accounts against their 
Tunis commitments. 

Determination to tackle water and sewage problems 

The serious health problems caused by Beirut's dilapidated and war damaged water 
and sewerage system is prompting action from several of the authorities responsible. 
The extent of the breakdown of the system in Beirut is illustrated by figures provided 
by the general manager of Eaux de Beyrouth which indicate that at least 50 per cent 

·of water provided to the Beirut area is Lost through Leakages and another quarter is 
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stolen without payment of the recently doubled water rate. Earlier this year Eaux 
de Beyrouth announced that it had revived plans to award a masterplan contract 
for a water system for the capital, to be part financed by the World Bank. Three 
prequalified groups were asked to bid: Bureau Central d'Etudes pour les Equipe
ments d'Outre-Mer (BCEOM), Societe Francaise d'Etudes et de Gestion (Safage) .. 
and a partnership of France's Sogreah and the UK's Watson-Hawksley. The master-
pian contract was expected to be awarded in April, but further delays in a project 
that was first tendered in 1970 would not be surprising. One contract that the 
Beirut Water Authority has awarded this year is · to the Yugoslav Geological Institute 
of Skopje to undertake geological surveys for a proposed new accumulation dam 
that would supply water to Beirut. The surveys should be completed by the autumn. 
The Conseil Executif des Grands Projets de la Ville de Beyrouth is the client for 
a sewerage project already begun by the UK firm, Land and Marine. The £10 mn 
contract is to build a 2. 6 km long and 1. 2 m wide sewage sea outfall just south of 
Beirut. Meanwhile, further details of the sewerage masterplan submitted by 
Camp Dresser and McKee of Boston (QE;R No. 1 - 1982, page 8) reveal that of the 
$563 mn to be spent over the next nine years, only $125 mn is likely to be spent 
in the first three years, 1982-84 . Certain parts of the plan, especially those 
covering the southern towns., are already threatened by the kinp of political impedi
ments that have hindered so many of the projects devised by the Council for 
Development and Reconstruction (CDR). 

Electricity consumption keeps on rising 

A surprisingly large increase in electricity consumption during the first three 
months of the year has been reported by local Beiruti newspapers. Compared 
with the January-March period in 1981, electricity consumption rose by 17 per 
cent to 769 mn kwh; some 77 per cent of the power was generated in thermal power 
stations, the rest by hydro stations. Any increase in consumption under the present 
regime of the state company Electricite du Liban can only mean a larger deficit 
for the government to meet. The electr~city company is currently seeking to 
increase charges by 63 per cent to cover some of the increase in fuel prices 
introduced last year , but even if these go through it is estimating a $30 mn deficit 
for 1982. Theft of electricity is thought to be as rampant as non-payment of water 
rates, while tariffs in general are too low to encourage conservation measures. 

Syrians stop flow of Iraqi crude to Tripoli 

The Syrian action of April 10 in cutting off Iraqi exports though the Kirkuk -Banias 
pipeline also put an end to the ill fated plans to revive the spur line to Tripoli. 
The spur has been in intermittent operation since the beginning of the year, but it 
has been the object of sabotage attacks on January 3 and again on March 24 and 
25. The motive of the saboteurs was the same as that of the Syrians, namely to 
prevent Iraq receiving extra oil revenues to fund its war efforts with Iran. The 
latest attack on the spur pipeline to Tripoli took place just inside the Syrian border, 
and was repaired by March 31. The operating capacity of the spur is 400,000 b/d, 
but it is unclear whether actual oil flows ever rose above 200 , 000 b/d. Nor is it 
known how much of the agreed 35,352 b / d of Iraqi crude was delivered to the 
Tripoli refinery for d_omestic consumption. Nevertheless, the cut off of Iraqi crude 
throws Lebanon again into near total dependence on oil supplies from Saudi Arabia 2 ( 
via Tan! i ud' atjen< e with Leb~a:..:..n~o;.:.:n._' :.:.s-= ....... --...... 



disastrous payments record (QER No. 1 - 1982, page 10). Lebanon does, of 
course, have the option of importing spot cargoes of crude for refining at Tripoli, 
and it has experimented with this course of action over the past year. There are 
also plans, prepared by the US firm Stone and Webster, to expand the Tripoli 
refinery to 70,000 b/d, but the proposed source of crude is not known. 

Cement production up, exports down 

Production of black cement in 1981 rose to 2, 224,793 tons from 2, 143,592 tons 
in 1980. Production is from two plants, one owned by the Societe Nationale des 
Ciments, whose production fell slightly to 580,482 tons last year, the other by 
Societe des Ciments Libanais. The latter company accounted for all increased 
production with a -total of 1, 644, 310 tons compared to 1, 538,482 tons in 1980. 
Exports fell by as such as 36.6 per cent as a result of declining demand from Syria 
where new plants have made the country nearly self sufficient in cement; local 
demand picked up sufficiently, however, mainly as a result of major projects such 
as the coastal motorway and expansion of Beirut airport. During 1982 commercial 
production from the new Sibline works in the South is due to start. 

MEA faces snags in Airbus finance 

The $350 mn finance package for MEA's five Airbus A310 wide bodied aircraft 
has run into certain difficulties, not so much with regard to the commercial loan 
of $70 mn which MEA has to raise on its own, but as concerning the structure of 
the export guarantee facilities and loans that Airbus Industrie has to raise from 
its three owner governments, West Germany, France and the UK. Rocked no 
doubt by recent financial failures in the airline world related to Airbus financing, 
the export credit agencies of the three countries have apparently stipulated that the 

' three main banks involved in arranging the guaranteed credit of $280 mn for the 
MEA purchases should agree to share the risk if the loan is not repaid by the air
line. Dresdner Bank and Midland Bank are reported to be balking at these terms, 
leaving Crl!dit Lyonnais as the sole organiser of this part of the package. Credit 
Lyonnais is also one of the lead managers for the $70 mn commercial loan for 
MEA, the terms of which are having to be slightly revised because of the difficulties 
surrounding the guaranteed credits. The loan, which is believed to be slightly 
oversubscribed at a price qf i per cent above Libor, will now include a precedent 
condition, that MEA is assured of the Airbus Industrie financing. MEA's own short 
term financial problems, including an estimated loss of $17-$18 mn in 1981 and a 
projected loss of $10-$15 mn in 1982, have been eased slightly by a L £150 mn loan 
from the Council for Development and Reconstruction (CDR). The company is 
still looking for new leasing customers for its three Boeing 747s, luthough it has 
commissioned the West German firm, Ruterbau, to build a $7.5 mn hangar for 
two of them at Beirut airport, and is seeking to market some of its 21 Boeing 
707s as converted lon_g range executive jets. 

New UK-Lebanon air traffic agreement now in force 

A new air traffic agreement between the UK and Lebanon came into force on 
April 1 after difficult negotiations that are partly blamed for the Lebanese decision 
to ban supersonic overflights by Concorde in its airspace. The new deal allows 
British Airways and MEA to operate five flights a week each in each direction, but 
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a commercial arrangement between the two airlines means that there will in fact 
be daily flights operated under both companies' names. Trans Mediterranean 
Airways, the Lebanese freight operator, is also to cut back its services to London 
from six to three a week, although it recently opened talks with MEA on possible 
shared use of converted Boeing 747s for mixed passenger and cargo use. 

Bangue du Liban reports on 1981 performances 

End of year figures produced by Banque du Liban show that in 1981 commercial 
bank lending to the private sector failed to keep pace with the rise in public sector 
borrowing and the growth in banks' overseas deposits. Private sector credits rose 
by only 29 per cent to L£23, 286 mn, representing 44 per cent of the commercial 
banking sector's total assets. Foreign assets and claims on government increased 

. by 57 per cent to L£24, 774 mn, the lion's share being accounted for by foreign 
assets. The trend of private sector deposits away from the Lebanese pound also 
continued. In 1974 deposits in the national currency accounted for 71 per cent of 
all deposits, by 1980 this figure had fallen to 60 per cent, and a further 5 per cent 
drop was recorded in 1981. The rapid devaluation of the Lebanese pound and con
trolled interest rates offer no hold on investors aware of the high interest rates 
still posted on the US dollar and certain European currencies. 

The Banque du Lib an itself made a 19 81 profit of L £855. 9 mn, up 37. 6 per cent on 
1980. Much oJ the increase was naturally eroded by the continuing decline of the 
Lebanese pound and by inflation. 80 per cent of the profits were handed over to 
the Treasury, and the remainder added to reserves which at end 1981 stood at 
L£650.2 mn, the equivalent of twelve months import coverage. In the first week 
of May the exchange rate was $ 1 = L £4. 946. 

Diners Club franchise purchased by Saudis 

The Lebanese Diners Club card franchise, which also covers Jordan, Saudi Arabia 
and Egypt, has been bought by a new local company, capitalised at $10 mn. 20 per 
cent of the capital is subscribed by Citibank, the rest by a group of Saudi share
holders led by Shaikh Khalid bin Mahfouz. The new company is closely associated 
with the new United Bank of Saudi Lebanon, set up by Khalid bin 1'4ahfouz in 1981 
following the purchase of the local branch of Canada's Toronto-Dominion Bank. 
Another Western bank has also announced plans to sell all or most of its Beirut 
operations: the First National Bank of Chicago has put its Beirut operation, First 
National Bank of Chicago (Lebanon), up for sale. With three branches in Beirut 
and assets of more than $50 mn, the company was described by the vendors as a 
'money making operation, . 

Industrial exports increase in 1981 

There was a 25 per cent increase in the value of industrial exports in 1981 compared 
with 1980. The total value was L £2,285 mn. Large increases were recorded in 
the value of clothing, textiles, and non -metallic minerals exported, but the value 
of cement (see above), processed food, mineral water, shoes and wood fell. Iraq 
was the leading customer for industrial goods worth L£888 mn, an increase of 
82 per cent over 1980. Exports to Syria fell by 26 per cent to L£141 mn, but these 
may rise again in 1982 following a Syrian decision to allow general imports of 
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Arab Aid Pledged at the Tunis Summit1 1979 
($' 000) 

Amount Amount Outstanding 
Annual received received balance 
commitment 1980 1981 1980-81 

Saudi Arabia lll, 320 38,107 76,213 114,320 
Kuwait 62,84C 25,000 67,840 32,840 
Libya 62.840 125,680 
Iraq 59,440 59,440 59,440 
UAE 45, 7.:.0 45,720 45,720 
Algeriaa · 28,560 57,120 
Qatar 261280 -131143 391417 
Total 400,000 168,267 203,916 428, 817 

a In Tunis, Algeria requested an exemption from the payment of 
its pledged contributions to Lebanon, due to its financial difficulties. 

Source: Middle East Economic Survey, Nicosia. 

- and the reconstruction programme is to be scaled down -

In the CRD' s report, it was noted that the failure ?f the Arab states to extend aid to 
the level promised meant that reconstruction projects scheduled for 1982 would have 
to be scaled down. Lack of aid, however, must be only part of the story. In the 
CDR's financial statement to April30, 1981, it was clearly shown that of the $213 
mn received from the Arab states up until that time, only a meagre $34 mn had in 
fact been used (QER No . 4- 1981, pages 8 & 9). Obviously it is not only the ab
sence of funds that is preventing the country rebuilding after the devastation of the 
civil war but the continuing state of unresolved conflict and outbreaks of fighting 
that prevents implementation of projects even when money is available. 

- but the priorities will remain the same 

The CDR announced towards the end of last year that a new twelve month plan was 
under preparation which would replace the twelve month plan approved in July 1980. 
Problems with funding and poor security, especially in the South, delayed many of 
the projects which will be carried over to the present plan. In the private sector 
emphasis will remain on the country's agricultural, industrial and tourism sectors. 
In the public sector priorities will include reconstruction of destroyed housing in 
the South and construction of new housing for low income families; c;:onstruction of 
Beirut's water system; the building of schools and hospitals throughout Lebanon; con
struction of roads; reconstruction and expansion of the port of Beirut and the air
part; and the rebuilding and modernisation of the capital's city centre. 

Sewerage masterplan unveiled 

A 20 year masterplan for a national drainage , waste water and sewerage scheme 
has been unveiled. The plan, which Will - cost soine $563 mn in three stages over 
nine years, was prepared by the US company, Camp Dresser & Mckee"'(CDM). The 
programme is to be funded by the UNDP, the EEC, USAID and the World Bank~The 
CDM will supervise the works· which are expected to be put out to contract to inter
national companies , 
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of the 1974 output and fell another 1 per cent in 1978. The generation of 
electricity , however, reached the 197 4 level of 1, 97 5 mn kwh by 197 8. Industrial 
production was badly affected by the war with its share of GNP falling from 
16.6 per cent in 1974 to 13.0 per cent in 1977. The monetary value of industrial 
exports was the same in 1977 as 1974 (L £836 mn) but fell by 7 per cent in 1978. 
The building industry also declined. Its contribution to GNP fell from L £325 mn 
in 1974 to L£280 mn in 1977. Sales of cement in 1978 were 26 per cent lower 
than in 1977 although such sales had in 1977 only reach,:!d 56 per cent of those 
transacted in 1974. The GNP contribution of the transport system in 1977 
amounted to L£630 mn compared with L£568 mn in 1974. The turnover in the 
port of Beirut fell due to the upsurge in activity in secondary ports such as Sidon 
and Jounieh- 2.1 mn tons in 1977 and 1.58 mn tons in 1978 compared with 4.08 mn 
tons in 1974. Air traffic fell from 2.3 mn air passengers in 1974 to 1.4 mn in 
1977 and 1.3 mn in 1978. The value of the service sector was estimated in 1977 
at L£1,920 m)\ which almost corresponded to the 1974level. The tourist sector 
was very badly hit with the occupation of hotels in Beirut in 1977 only 18 per cent 
of the figure for 1974. Altogether, the activity of the sector in 1977 and 1978 
represented only 44 per cent of the pre war level. Trade was greatly affected by 
the general economic stagnation and political turmoil. Its share of GNP fell 
from 31 per cent in 1974 to 28 per cent irt 1977. Particularly felt was the decline 
in transit trade. In 1974 978,000 tons of goods passed through Beirut in transit 
but in 1977 the tonnage dropped to 267,000. In 1978, however, the quantity 
recovered to 87 5, 000 tons. 

Gross investment remained low although there are no precise figures for 
individual sectors.~ Investments in 1977 were estimated at L£1, 718 mn but it seems 
they fell again in 1978. According to the Banque du Liban, of total public and 
private investment 56 per cent (L £960 mn) was made up of equipment and transport 
goods (of which L£675 mn was imported) and 44 per cent was spent on building. 
This situation is the reverse of that obtaining in 1974 when 57 per cent was invested 
in building. Estimates of investment in the building sector in 1977 are put at 
L £7 56 mn compared with L £839 mn in 197 3 despite the rise in building costs in the 
intervening years. Building activity seems to have again weakened in 1978: 
building areas in Beirut and Tripoli dropped from 2.04 mn sq m in 1977 to 1.6 mn 
sqmin1978. 

AGRICULTURE 

Though one quarter of Lebanon is mountainous terrain, swampy areas and forest, 
there are excellent agricultural areas in the hot coastal strip and the rich valley 
of the Bekaa. Irrigation projects were in progress in bott before the war and 
about a quarter of the 400,000 ha of arable land was irrigat ~d. Farming is more 
intensive than in Syria, but scope for expanding the cultivated areas is also more 
limited; only 33 per cent of the land is cultiva0le, and r.1uch of this is marginal. 
There are many small independent landowners. A bout 37 8, 000 people were engaged 
ln agriculture in 1977 but the war and subsequent outbreaks of fighting have 
lleriously disrupted agricultural production, especially in the south where whole 
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plantations have been destroyed. Of the area under co'llmercial cultivation, 
including forestry plantations, it is estimated that forest plant:ngs account for 27 pe 
cent, fruit trees 30 per cent, cereals 19 per cent, vegetables 10 per cent, r 
industrial crops 7 per cent and fodder crops 7 per cent. 

Agricultural, forestry and fishing contributed L £664 mn to GDP in 1973 compared 
with L£700 mn in 1977. In 1973 the value of fruit production was put at L£352 rno 
vegetables at L £117.4 mn and cereals at L £23.1 mn. In 1974 fruit exports ' 
amounted to 338,118 tons, with apples making up 35 per cent and citrus over 54 
per cent. In 1977, despite the troubles which led to neglected orchards, fruit 
exports recovered to 90 per cent of their pre war levels. In 1979 fruit exports 
reached 318,152 tons and in 1980 were 333,134 tons, with apples reaching 87,373 
and citrus 182,531. Grape production rose to 135,000 tons in 1979 compared 
with 70,000 in 1977. Other crops include olives, sugar cane, sugar beet and 
tobacco. And Lebanon, at least until the outbreak of the war, was the principal 
producer of wine and arak in the Middle East. Principal importers of Lebanese 
agricultural products are first Syria, followed by Saudi Arabia, Kuwait and 
Jordan. 

It is difficult to calculate the damage to agriculture that the war and its aftermath 
have inflicted. It is obvious, however, that the Israeli invasion of the south, in 
1978, was one of the worst blows~ And, over the past year or so, constant 
shelling in the south has made work in the fields a nightmare. Tobacco, for 
instance, has been badly hit. Exports of leaf tobacco totalled L £60 mn last 
year but the crop was only 4.1 mn kilos, compared to 4.4 mn kilos in 1979 and 
9. 3 mn kilos in 197 4. Last year, only 3, 27 3 ha were planted to tobacco compared 
with 8, 000 ha before the war years. In addition to this problem, the Regie 
Libanaise des Tabacs et Tombacs raised tobacco prices by only 60 per cent over 
the 197 4-80 period. 

Production of Main C roQS 
('000 tons) 

1974 1975 1976 1977 1978 1979 
Wheat 76 65 40 50 45 40 
Citrus fruit 311 284 289 309 314 318a 

Potatoes 94 80 85 45 70 112 
Sugar beet 160 145 36 123 98 108 
Apples 180 170 85 106 109 79 
Grapes 105 100 70 71 100 135 

a Exports. 

Sources: FAO Production Yearbook; EIU estimates. 

The latest figures for animal population show that in 1978 there were 330,000 
goats, 84, 000 cattle and 240, 000 sheep. In 1977 the poultry population was 
estimated at 8 mn. Much of the livestock was lost on account of the civil war and 
especially during the invasion of the south by Israel. 
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The deficit is likely to grow 

The deficit is likely to be considerably higher this year than the govern~ent esti
mated when the cabinet approved the L£5. 9 bn provisional budget for 1982 last 
September ~ER No. 4- 1981, page 7). As we stated, the government's habit of 
choosing a deficit figure no higher than a third of planned expenditure makes its 
realisation .a somewhat hit and miss operation. Not only did the government eli
minate from its calculations the massive subsidies on oil and petrol prices, but it 
overestimated the revenue collecting powers within its limited authority. As dis
cussed below, the subsidies have been slashed but poor returns from customers in 
the first nine months of 1981 indicate that revenue will continue to contract during 
the present year. 1982 revenues are expected to show a fall in current prices 
from L £3, 950 mn in 1981 to L £3. 910 mn, leaving a budget deficit of L £1, 990 mn 
compared with th-e·nfficially forecast L £1,500 mn deficit for 1981. Admittedly, 
1981 was a bad year for Lebanon in terms of security and closures at the port 
and airport- customs revenues slipped during January to September to L£316. 9 
mn compared with L£536.1mnduringthefirst ninemonthsof1980. Indollarterms, 
this figure is more alarming: $68.74 mn in 1981 compared with $144.26 mn in 
1980. Customs revenue used to be a very important factor in the budget, accounting 
for nearly 50 per cent of spending,but in the first six months of 1981 it accounted 
for just 14 per cent and it will be surprising if even this figure is attained in 1982. 

Iraqi oil supplies are resumed -

On December 26, Iraqi oil began flowing through the spur line from the Kirkuk
Banias pipeline system to the Tripoli terminal in northern Lebanon. This was 
the first such deli very in six years. Almost a year ago, talks began between Lebanon 
and Iraq to sort out the disputes over transit fees and other issues which caused 
Baghdad to turn off the tap in 1976. These negotiations apparently continued until 
last November when the Lebanese minister of industry and oil, Mr Muhammad 
Yousif Beydoun, announced that an agreement had been signed with his Iraqi counter
part, Mr Tayeh Abdul-Karim. The initiative for reopening the 60 km line, with a 
capacity of 400,000 b/d, to the Tripoli refinery with its 35,000 b/d refining 
capacity, obviously came from Iraq which is desperate to find .additional methods 
of exporting its crude as the war with Iran continues to disrupt its traditional out-
lets in the Gulf. This was also the reason for Iraq's agreement to resume pumping 
through the Syrian pipeline system to Bani as in early 1980. The Iraqi- Lebanese 
agreement, according to press reports, includes a commitment on the part of Iraq 
to supply the Tripoli refinery with 1. 75 mn tons/year (35, 352 b/d) of crude at 
$34.2789 a barrel (including the transit fc~e due to Syria). Shifting the feedstock from 
the more expensive Saudi Arabian light crude will represent a saving to Lebanon 
of $1 a barrel. Iraqi exports would start off at around 200,000 b/d rising to the 
full capacity of the spur- 400,000 b/d , The transit fee owing to Lebanon would 
be 3 .11 cents a barrel. 

- but a bomb blast caused disruption 

In mid December a test run of oil was pumped to Tripoli and just as the year ended, 
it was announced that the pipeline was again in use. On January 3, however, a 
bomb blast ripped open and set fi?·e to the newly reopened line causing damage to )ll 
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a large area in and around the town of al-Jaisa. It is unclear who set ofi the bomb 
or who shelled an oil tanker being loaded with Iraqi oil in Tripoli port the day before. 
It is highly -likely, though, given that the level of Iraqi exports w~s increased · 
dramatically with the re-opening of the line, that Iran or its supporters in Lebanon 
(Shi'ite militiamen-Amal) were behind the attack. A committee was set up to assess 
the damage and the line was reopened on January 8. In any case , should t!le pipe
line again be bombed and closed for some time, it will not be as disastrous to the 

. Lebanese economy as some observers are predicting. After a .l, t~f)&li-refinery 
has managed to operate for a long time without Iraqi· crude. 

Tapline again threatens to halt oil supplies 

A major and recurrent problem for Lebanon, however, remains the persistent 
outstanding debt to the Trans-Arabian Pipeline Company (Tapline) for supplies of 
Saudi Arabian light crude to Tripoli in the north (35, 000 b/d capacity) and Zahrani 
near to Sidon (17, 000 b/d capacity). It may be remembered that Tapline had several 
times threatened to cut off supplies in retaliation for a $90 mn debt that had accrued 
as of June 1981. In each case it appeared that the Saudi government intervened to 
ensure that adequate supplies reached the Zahrani terminal for subsequent onship
ment to the Tripoli refinery. Last July the Lebanese government transferred two 
payments of $15 mn to Tapline in part payment of its debt, in return for which 
Tap line agreed to pipe a further 360,000 barrels of oil which guaranteed supplies 
until September. On July 20, the Saudi government announced its decision to provide 
the Lebanese government with $120 mn in order to pay off the entire debt. In 
November, however, Tapline again served warning that it would stop supplies unless 
the Lebanese government settled its new oil debt, which by then amounted to $55 
mn. Even if the Saudis should again step in with the cash, the country seems to be 
facing an intractable problem in ensuring an efficient flow of fuel. The present 
industrial and commercial pricing system for fuel in Lebanon, even after the cut 
in subsidies last autumn, means that the government faces a possible L £650 mn 
($140 mn) cost in subsidies in the next twelve months. The new pricing measures 
have proved very unpopular and ·apparently have failed to eliminate profiteering. 
In times of shortages the price of a 20 litre tank can rocket to as high as L £100 
against the new official rate of L £30 and even in relatively normal times some 
petrol stations are selling fuel for around L £33 for a 20 litre tank. 

ME A bravely soldiers on 

Middle East Airlines (MEA) is going through a very bad patch but is bravely pushing 
ahead with its "expand to survive" strategy. Last year's losses, due mainly to 
instability in Lebanon and long airport closures, are now predicted to be worse 
than previously thought (QER No. 4- 1981, pages 11 and 12). The managing director, 
Selim Salam, put the airline's losses at $17-19 mn at the end of the year but now 
MEA has disclosed that the final figure could be $26 mn. The chairman, Assad 
Nasr, is blaming the loss on continued unrest in Lebanon,claiming that since foreign 
companies had no wish to return, negotiations were being hampered for new traffic 
rights to New York and the Far East . . The company hoped to get on its feet by intro
ducing a twice weekly Beirut-Manila service, via Dhahran and Bangkok, a tWice 
weekly run to New York and a service to Brazil via West Africa with stops at 
Sao Paulo and Rio de Janeiro. The new routes were to be covered by the release of 

10 
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three Boeing 747 jets previously leased to Nigeria .Airways for the Hajj traffic , 
The five new Airbus Industrie A310s, which are to replace MEA 's f~el guzzling 
Boeings (which in any case may fail the noise restrictions to be in_troduced in 
Europe) , will not start to be delivered until mid 1984. The cost of the planes , 
$350 mn , is to be covered by external loans. At the beginning of this year Cred~t 
Lyonnais , the lead manager of a $70 mn loan to MEA,renegotiated the terms where
by the engines of the new planes are mortgaged. Guarantees are extended by the 
suppliers, the life ·of the loan is ten years and the interest is 1. 5 per cent above 
Libor. In December, the Lebanese government agreed to a L £350 mn ($33 mn) 
~n to help ease the company ' s ,current problems. The government is a 25 per 
cent sharehoider in Intra Investment Company which itself owns 62 per cent of the 
airline . Aside from its interest as a shareholder , the Lebanese government sees 
the obvious value in keeping MEA going as it is the country ' s largest employer. 

Devaluations-erode commercial banks ' deposit increases 

The government and Central Bank decision no longer to defend the value of the local 
currency shows up clearly in a series of monetary statistics for the first half of 
1981. During the first six months of last year commercial bank deposits rose 16 
per cent to L£31 , 583 mn, although in dollar terms deposits fell by 1. 4 per cent from 
$7,399 mn in December 1980 . Of these deposits L£13,731 mn, or 43 . 5 per cent , 
were in foreign currencies; this represents a 2. 5 per cent increase over the first 
quarter of 1981 even, and reflects the rising importance of foreign currency 
deposits and the overall dollarisation of the economy. During the first half of 1981 
the market rate for the Lebanese pound fell from $1 = L £3 . 64 75 in December 1980 
to $1 = L £4. 3000 at the end of the second quarter of 1981. Since then the pound 
has continued on its downward course almost without interruption, and on February 

· 3 , 1982,stood at $1 = L£4. 8120. The country ' s reserve position also deteriorated 
during the first half of.1981, although slightly less rapidly than the exchange rate. 
At end 1980 total reserves were valued at $1,588.2 mn; by June 1981 they had 
fallen to $1 , 342. 0 mn. 

Beirut bank opens London office 

On J a·nuary 14 , 1982 , the Beirut--based Beirut Riyad Bank formally opened its ' 
London branch , although it in fact opened for business in London in October 1981. 
The significance of the bank's decision to operate a London branch is twofold : it 
appears to follow a trend for Arab banks to. move away from Paris. which has set 
in since the Mitterrandgover~ntcameto :JOWer, and it also ties in with the 
Beirut Riyad Bank' s intention of seeking business with the Lebanese community in 
West Africa which focuses its trading activities on London. The Beirut Riyad 
bank will also be joining the increasing number of foreign banks trying to catch 
the rich Arab and other millionaire personal accounts by opening a West End 
branch. 
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THE ECONOMY 

1982 budget envisages curb on real spending -

Less than three months after the much delayed 1981 budget was finally approved by 
a special session of parliament, the Lebanese cabinet on September 30 approved a 
provisional 1982 budget of L£ 5. 9 bn. This is only 8. 25 per cent higher than the 
final figure for the 1981 budget ratified in June, but 32 per cent up on the original 
1981 budget proposed at about the same time in 1980. If the provisional figures 
are a~ered to, it is clear that there will be a real decline in spending on defence 
and most productive sectors with the exception of public works. The proposed 
1982 budget is as follows: 

General Budget 1 1982 
(L£ mn) 

%change 
1981 1982 1982/81 

President's office 2.7 3.0 11.1 
Chamber of deputies 14.9 23.1 55.0 
Cabinet 139.9 131.3 -6.2 
Justice 34.0 52.2 53.5 
Foreign affairs 69.1 84.5 22.2 
Interior 274.1 362.8 32.4 
Finance 67.9 87.6 29.0 
National defence 1,058.5 1,245.7 17.7 
National education 712.1 1,003.2 40.9 
Public health 134.9 191.9 42.2 
Labour & social affairs 91.5 145.6 59.1 
Information 18.3 49.8 172.1 
Public works 489.9 981.2 100.2 
Agriculture 53.8 69.5 29.1 
Economy & commerce 207.3 147.4 -28.9 
PTT 33.6 36.2 7.7 
Hydroelectric resources 65.7 95.1 44.7 
Tourism 34.4 45.6 32.6 
Industry & petroleum 3.4 3.7 8.8 
Housing & cooperatives 7.4 8.3 12.2 
Debt repayments 392.4 481.7 22.8 
Budget reserves 599.8 695.5 15.9 
Total 4,505.6 5,944.9 32.0 

Source: As-Safir, Beirut. 

- as concern over deficit grows 

Guessing the size of the Lebanese government deficit has now become almost a 
daily ritual in the country. The government never likes to put it at mor~ than a 
third of planned expenditure, but to arrive at that vaguely reassuring figure it has 
to eliminate from its calculations the massive subsidies on oil and petrol prices as ..2 't 



well as overestimate the revenue collecting powers within its limited authority. 
Even so in 1982 revenues are expected to show a fall in current prices1 from 
L£3, 950 mn in 1981 to L£3, 910 mn, leaving a budget deficit of L£1, 990 mn com
pared with the officially forecast L£ 1, 500 mn deficit for 1981. No allowance is 
made in any calculation for the fuel subsidy, although this should not necessarily 
be interpreted as government resolve to eradicate this drain on its resources 
(see below). Om of the r3asons for the expected fall in total revenues is that the 
new government is likely to introduce an adjusted customs tariff system, with 
average rates cut by about a half, in order to try to stamp out smuggling and 
achieve a net gain in customs revenues. Recent statistics have shown that while 
customs revenues used to account for 47 per cent of budget expenditure, in the first 
half of 1981 they stood at L£212 mn, just 14 per ·cent of government spending. 
Smuggling is estimated to be depriving government of 75 per Qent of its anticipated 
revenues in this area. Arab aid, or the lack of it, is another factor in the sorry 
revenue picture; Lebanon has so far received only $236 mn of the $400 mn annually 
it was promised from January 1980. Faced with this situation the Treasury has 
been forced into a steady devaluation of the local currency in order to maximise 
the note cover available in the monthly remittance flow of $150 mn, but the prime 
minister, Shafiq al-Wazzan, has acknowledged that this situation cannot continue 
and has forecast economic disaster if the budget is not brought under stricter 

-control shortly. 

CDR report details slow progress -

A recent progress report by Lebanon's Council for Development & Reconstruction 
(CDR) shows clearly that it is not only the absence of Arab aid that is preventing 
the country rebuilding after the devastation of the civil war; it is as much the con
tinuing state of unresolved conflict and of outbreaks of fighting that prevents 
implementation of projects even when money is available. The financial statement 
of CDR to the end of 1980/81 shows that of the $213 mn received from Arabs during 
the accounting period, only a meagre $34 mn had in fact been used. 
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CDR Financial statement, April 30, 1981 
(L£ mnt 

Sources of funds 
Internal loans 
External loans (drawn) 

- External loans (undrawn) 
Treasury advances 
Tunis aid (drawn) 
Tunis aid (undrawn) 
Funds for credit programme to 
damaged establishments (undrawn) 

Other grants 
Other funds 
Total 

183.0 
656.3 
665.9 
180.0 
158.4 
816.6 

153.4 
0.1 

129.4 
2,943.1 
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Exchange Rate Trends, 1974-81 
(L£ per $1: period average) 

1974 2. 3278 
1975 2.3095 
1976 2.9037 
1977 3.0690 
1978 2.9554 
1979 3.2428 
1980 3.4362 

Source: IMF International Statistics 

GENERAL ECONOMY 

Lebanon 

The civil war has been dubbed the "greatest economic catastrophe" in Lebanon 's 
history. Since April 197 5, the commercial and economic life of the country has 
been overshadowed by violence and political uncertainty. No sector of the 
economy has been spared. Many estimates of war damage have been made but the 
1977 Beirut Chamber of Commerce and Industry's tabulation (endorsed in 1978 
by the Ministry of Finance) is thought to be the most accurate. Real and 
potential losses to the year 1980 were estimated at L£21 bn (1974 prices). 
Further fighting since then has pushed the total figure still higher. 

Estimate of Civil War Losses to 1977 
(L£ mn) 

Private sector 
Commerce 
of which: 
contents of port warehouses 
stocks & equipment 
buildings, furnishings, etc. 

Industry 
of which: 
plant & equipment 
stocks & inventory 

Agriculture 
Tourism 
of which: 
hotels (Beirut) 
restaurants (Beirut) 
other (outside Beirut) 

Road vehicles 
Housing 
Private schools 
Universities 

3,000 

1,900 
600 
500 

1,500 

1,000 
500 
300 
180 

125 
25 
30 
90 

1,000 
50 
30 

(continued) 
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Estimate of Civil War Losses (continued) 
(L£ mn) 

Private hospitals & clinics 
Miscellaneous 
Total private sector losses 
To :al public sector losses 
To·1 allosses 

10 
15 

6,175 
1,335 
7,510 

Source: Beirut Chamber of Commerce & 
Industry. 

Lebanon 

In early 1980, the Banque du Liban (Central Bank) published its first economic 
survey since 1974, covering mainly the period 1975-78. In its sector by sector 
analysis, the report states that GNP (excluding public service~ for1977 is estimated 
at L£8,200 mn compared with L£7 ,103 mn in 1973 (the last year for which there 
are detailed figures). At constant 1973 prices, production in 1977 was slightly 

· under two thirds of the 1973 performance. In 1978 production fell in terms of 
constant 1973 prices although nominally it rose by 8-10 per cent. 

Gross Domestic Product Trends 1 1966-77 
(L£ mn) 

%of total 
1966 1972 1973 1977 1973 1977 

Agriculture, forestry 
& fishing 442 631 664 700 9.3 8.5 

Energy & water 
445a 5.4a resources 87 129 145 2.0 

Industry & handicraft 512 884 1,021 1,070 "14.3 13.0 
Construction 231 290 310 280 4.4 3.4 
Transport & 
communications 310 478 526 630 7.4 7.7 

Servicesb 784 1,469 1,632 1,920 23.0 23.4 
Commerce 1,193 2,007 2,300 2,320 32.4 28.3 
Administration 319 477 505 835 __L1 10.3 
GDP at current prices 31878 61365 71103 81200 100.0 100.0 

a The contribution of energy production rose because of higher oil prices, 
but actual production at the refineries in 1977 represented only 73 per cent 
of the 1973/74 output (and fell another 1 per cent in 1978). 
b Including imputed rents of owner· occupied dwellings. 

Source: Banque du Liban. 

The report states that agriculture, which contributes about 8. 5 per cent to GNP, 
still suffers from a shortage of labour. ·Stocks of animals are 50 per cent lower 
than in 1974 and exports of fruit in 1977 and 1978 were considerably down over pre 
war figures. The contribution of energy production rose because of higher oil 
prices but actual production at the refineries in 1977 represented only 73 per cent 
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Tableau 2 

LISTE DES ETUDES PEDOLOGIQUES 

a - Etudes p~dologiques fondamentales 

Locali-
sat ion O:i-igine 
sur 
fig. 1 

FAD-Plan Vert 

6 FAD-IRAL 

7 IRAL-ORSTOM 

b- Etudes ~dolos:i~s 

5 
.1 

2 

3 

7 

8 

B. Geze 

FAD-IRAL 

FAD-IRAL 

Verheye 

IRAL 

Bureau 
Reclamation 

Plan Vert 

IRAL 

IRAL 

Titre Echelle R~gion int~resa~e 

Carte provisoire d'aptitude 1/100 000 Ensemble du Liban 
des sols (1967) 1/200 000 

Phase I: 1963-1967 1/20 000 Zone Sa!d&-Litani 
Enqu3te p~dologique e~ pro- ( 67 000 .ha) 
~mme d'irrigation connexes 

ojet FAO/LEB 10) 

Phase IIz 1972-1974 1/20 000 Zones Iklim el ICha.r-
Enqu§tes p~dologiques roub, Naqoura et 
(sous-contrat ONL l IRAL) Marjayoun (90 000 ha) 

Etude p~d.olcgique de la zone 1/10 000 Bande c6ti~re de 
c8ti~re entre Sour et Sa!da 
(1974) 

largeur moyenne 2 kill 

diveraes et com;elementaire s 

i. Etudes diverses 

Carte de reconnaissance des 1/200 000 Ensemble du Liban 
sols du Liban (1956) 
Carte ach~matique des unit~s 1/50 000 Liban Sud 
des sols 

Carte des unit6s de sols de 1/50 000 Naqoura 
la r~gion Naqoura (1963-67) 
Carte des sols du Liban Sud 

Sols et aptitudes des sols 
du p~ri~tre Aouali-Leimoun 
( 1963) 
Development Plan for Litani 
River Basin 1954 
Watershed resources and 
problems of the Aouali
Saghbine Perimeter 

ii. Etudes compUmentaires 
tsous-contrat ONL l 11IRAL) 

1/50 000 

1/25 000 

1/70 000 

1/50 000 

Etude p6dologique d6tai1Ue 1/10 000 
de la plaine du Marj 
(projet6e) 

Enqu3te p6dologique Phase 1/20 000 
III (en cours) 

R6gion Damour-Litani 

P6ri~tre-pilote 

de Sa!da 

R6gion Nabatiy6 

Jezzine, Moukhtara 
Barouq 

Plaine .. de Marjayoun 

R6gions Damour
Beyrouth et Damour
Zahrani au-dessus 
de 600 m 

IRAL: Insti tut de la recherche agronomique au Liban (Tal-Amara.) 
ORSTOM: Organisme de ia recherche scien~ifique dans les territoires d'outre-mer 
ONL: Office r-ational du Litar. i. 
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Tableau 3 

SUPERFICIE DES PROSPECTIONS PEDOLOGIQUES PAR REGION GEOGRAPHIQUE 

(en ha brut s) 

Zone Nord Zone Zone Banda coti~re 
R6gion Prospection Liban Sud d'habitat Prospection 

l~J?O 000 et Proj~ction au 1/10 000 
1 200 000 au 1 20 000 

1 - Beyrouth-Damour 24 100 - - -
2 - Damour-Aouali 11 100 12 300 100 100 

3 - Aouali-Sa!taniq 4100 5 600 1 300 400 

4 - Saitaniq-Zahrani 3100 11 300 400 300 

5 - Zahrani-Litani - 40 900 600 1800 

6- Litani-Fronti~re - 11 400 1 900 2 300 

1 - Ma.rja,youn - 9 900 300 -
Total ha brut& 43 600 151 400 4 600 4 900 

1o 21 15 2 2 

Tableau 4 

CARACTERES COMMUHS DES ENSEMBLES PEDOLOGIQUES 

Total 

24 100 

.23 600 

12 000 

15 100 

43 300 

81 600 

10 200 

210 500 

100 

I A - Ensemble d'Aadloun : Plateau taDUlaire profond~ment d~coup~ par un r6seau ·_ 
assez dense et ramifi~ de vall~es • . 

B - Ensemble de Babliy6 

S ·- Ensemble de Sarba 

N-Z - Ensemble de 
Nabatiy6-Zaoutar 

Association de sols argileux, bruns, calcaires, peu 
ou tria peu profonds sur roches calcaires de duret' 
variable mais ~neralement moyenne. ··- ·- -

Plateau ondul6 plus ou moine profond6ment d6coup6 par 
un r6seau tr~s ramifi6 de vallees. · 

Association de sols gris-brun, limono-argileux, t~s 
calcaires, de profondeur variable sur des calcaires 
tendres, marna-calcaires et marnes. 

Plateau fortement et irr6guli~rement ondule,- dAcoup6 
par un r6seau aasez large de vall6es peu ramifi6es et. 
de canons. 

Association de sols rouges tr~s argileux, non ou peu 
calcaires, sur calcaires dura peu fissures. 

: Plateau d6coupe par un r6seau tr~s ramifie de vall~es. 

Association de sols bruns et rougeatres non ou peu · 
calcaires sur calcaires dura, fiss~s. 
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Tableau 5 

CARACTERIST~QUES OOMDUNTES DES tilliTES CARTOGRAPHIQUES 

a - Classe de sols i2 

Ensemble UniM Topographie Profondeur Pierrosit~ Rochosit~ Am~nage.ment 

(p : pente) sol (em) caillouteux rocheux actuel 

1°- A Al Plateaux A pente f~ible 30-60 champs ouverts 
·I peu non 

A2 Versant& p.8 - 20 'fo 30-80 peu non large a terrasses bon 6tat 

2°-B 
~ . 

Bl Sommets buttea-replats 30-80 peu non terrasses 1 mure_ts ou 
p <8% champs ouverts 

3°-s Sl Sommets buttes, replats 20-80 oui peu champs ouverts 
S2 Versants p.8 - 20 % 30-70 oui peu large a terrasaes A murets 

4°-N-Z 
. (I 

Nl Sommets buttea-replats 20-50 oui non champs ouverts 
Versants P• <20% 

N2 Idem 20-60 trlls non terrasses A talus, 
cailloux 

Zl Sommets buttes, repla~s 40-100 oui non champs, murets, terrae see 
p.O - 8 'fo 

Z2 Versants p: 8 - 20 'fo 40-100 oui non terra sees 

so-a a Fonds de vall6es 30-80 peu non terrasses, murets 
et b b Etroites bandes, fonds de >60 non non champs ~troi ts 

vall~es 

b - Claase de sola s i3 

1°-A A3 Borda plateaux p: .0-20 % 0-50 oui oui terrasses irr6gulit!res 
A4 Sommets buttes ps 0-20 'fo 0-30 trlls trlls terrasses d6grad6es 

20-J:l B2 Versants p: 8-20 % 30-80 peu non larges terrasses -.; 

B3 Sommets de buttes p: D-20% C>-40 oui peu terrasses irr4gulillres 
B4 Sommets de buttes et 

veraants p <20% 10-30 tr~s peu champs et talus 
d 1 ~pierrage 

3°-s 53 Sommets de buttes 
p < 20 % ou replats C>-40 trt!s oui terrasses d6grad6es 

4°-N-Z N3 Sommets de buttes, replats 
..• 

"' 
et versant s p < 20 % 0-40 trt!s peu non am6~ 

Z3 Sommets de buttes, replats 
et versants p < 20 % 20-50 oui peu bourrelets d'epierrage 

La majorite de ces terrae est actuellement cultiv~e annuellement. 
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Tableau 6 

SUPERFICIES PROSPECTEES PAR REGION GEOGRAPHIQUE 

N. 

1 

2 

3 

4 

5 

6 

(m) 

R~gions ~ographiques Superficies brutes 
(ha) 

N. Damour - N. Aouali 12 300 

N. Aouali - N. Sal taniq 5 600 

N. Sa'i taniq - N. Zahrani 11 300 

N. Zahrani - N. Li tani 40 900 

N. Litani- Fronti~re 77 400 

Marjayoun 9 900 

Total 157 400 

Tableau 7 

SUPERFICIES PROSPECTEES PAR TRANCHE D 1 ALTITUDE 

(en ha brut a) 

0 100 200 300 400 500 

11 200 20 Boo 22 700 29800 23 100 

7 13 14 -19 15 

-Total 
0-500 

107 600 

68 

Totaux 
(m) 500 600 700 Boo 900 500-900 0-900 

18 500 20 900 8800 1 6oo 49 000 157 400 . 

12 13 6 1 32 100 
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Tableau 8 

CLASSES D'APTITUDE A L'IRRIGATION PAR REGION GEOGRAPHlQUE 

(Superficies en ha bruts) 

' 
Classes d'aptitude A l'irrigation 

RtSgion i2 i3 14 
moyenne- marginale dtSfavorable Total Total 

ment i~i3+i4 i2 + ' i3 
favorable --

2 - DamoUI'-Aouali 1 8oO 2 500 . 8 000 · 12 300 4 300 . 
3 - .A.ouali-s&'Itaniq 900 1 3~ 3400 5 600 2 200 

4 - Sa'Itaniq-Zahrani 2400 2 600 6 300 11 300 5000 
-

5 - Zahrani-Li tani 12 500 10 100 18 300 40 900 22 600 

6 - Litani-Fronti~re 22 100 14 000 . 41 300 11 400 36 100 

7- Marj~oun 3100 2 000 4 aoo 9 900 5100 

Total 42 8oO 32 500 82 100 157 400 75 300 

'It 27 21 52 100 48 

'I> 

6 

' 3 

6 

30 

48 

7 

100 

-- -

,..._ 

. I 

--
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Tableau 9 

REGION D'EQUIPEMENT HYDRO-AGRICOLE (210 500 ha) 

R~partition des superficies gbobales des classes d'aptitude des terres 
pour 1 1 irrigation par r~gion g~ographique 

So us- Superficie brute · ha Genre 
r~gion il + i2 i3 i4 il A i4 Habit. Total cartog. 

1-1 630 1 250 7 880 1 880 B 

1-2 420 3 040 13 340 16 800 16 Boo B 

1 Total 1 050 3 040 20590 24 680 24 680 

2-0 1 880 2460 1990 12 330 120 12 450 A 

2-1 90 2 680 8 380 11 150 11 150 B 

2 Total 1 910 5 140 16 310 23 480 120 23 600 

3-0 1 200 1 350 3420 5 910 1 340 1 310 A 

3-1 120 1 590 2 390 4 100 4100 B 

3 Total 1 920 2 940 5 810 10 670 1 340 12 010 

4-0 2 110 2 570 6 330 11 670 360 12 030 A 

4-1 650 2 430 3 080 3 080 B 

4 Total 2 110 3220 8 760 14 150 360 15 110 

5 Total 14 280 10 070 18 320 42 670 630 4"' 300 A 

6 Total 24 430 14 030 41 280 19 140 1 840 81 580 A 
LEGENDE 

7 Total 3 134 2034 4 110 9 938 320 10 258 A so~r~gions 

1-1 Beyrouth Ghadir 
Total 49 554 40 414 "115 900 205 928 4 610 210 538 1-2Ghadir ~o~ 

2 ~o~ Aouali 
3 Aouali Sattaniq 
4 Sa!taniq Zahrani 
5 Zahrani L i tani 
6 Litani Fronti~re 

7 Marjayoun 

A- Inventaire d'apr~s la cartographie au 1/20 000 et 1/10 000: 
B- Inventaire d 1aprb la cartographie au 1/50 000 et 1/200 000: 

166 900 hay 
43 600 ha 

!( D~composition de A: 
- Zone Li ban Sud 
- Bande c8ti~re 
-Zone d 1 habitation 

166 900 ha 

l57 400 ha ) 162 300 ha 
4900ha) 
4 600 ha 

210 500 ha 



Tableau 10 

ZONE DE PROSPECTION PEDOLOGIQUE l/20 000 (157 400 ha) 

Repartition globale des ensembl es pedologiques par region 

(Superficies brutes en ha - total general arrondi a 100 ha) 

Ensembles R~gion 

p~dolo- Total 
giques 2-Q 3-0 4-0 5 6 7 2-0 ~ 7 

A 268 1 438 5 843 6 927 14 476 
B 3 103 3 405 3824 9 795 10 146 125 30 398 
s 8 506 1 322 4 021 10 781 32 772 . 3 022 60 424 
N 24 356 2 196 3 887 1 872 8 335 
z 192 728 5 921 16 183 882 23 906 .. 
a 141 . 76 184 1 741 3 908 1 756 7 806 

·b ·461 351 743 2 82('. 3 600 145 8 128 

T 319 97 416 

J . 961 933 1 894 

G 498 1 109 1 607 

Tota.ux 12 211 5 638 11 294 4d 883 77 423 9 941 157 400 

Repartition globale dee ensembles pedologiques par zone d'altitude 

Ensembles Zone d'altitune en m 
p6dolo-

0 100 200 300 400 500 600 700 giques 
100 200 300 400 500 600 700 800 

A 41o8 6 007 2780 1 023 217 125 191 25 
B 1 403 7 799 8 650 7160 2 891 681 1 044 736 

s 3 062 5 471 8 o83 13 635 8 991 6 929 8 631 4 707 
N 120 696 1 426 1 869 3 266 900 

z 12 1 007 3 963 6 037 5 600 5 146 1 616 

a 48 172 599 1 022 1 820 2 o89 1 575 467 
' b 2 557 1 341 1 211 1 743 789 112 224 146 

T 100 63 40 104 89 20 

J 11 106 582 651 466 78 

G 170 398 324 367 228 120 

Totaux 1 178 20 802 22 731 29 809 23 123 18 527 20 860 8 815 

~~ - . 

~ 
,.,., lft•~lr i 

ao.cs. 
coti6rt 

800 
900 

34 
909 
58 

525 
14 

5 

1 545 

Total 
Q-900 

14 476 

30 398 
60 424 

8 335 
23 906 
7 806 
8 128 

416 

1 894 

1 607 

157 400 



Tableau 11 

ZONE DE PROSPECTION PEDOLOGIQUE 1/20 000 (157 400 ha) 

Superficie brute des unit~s p~dologiques par region g~ographique 

CD Unit~s pedologiques Classe i-2 

~~ 
r:: 

~0 ·ri Al A2 Bl Sl S2 Nl N2 Zl Z2 a b G T J Total 
0::~ 

2-0 24 82 1 100 141 463 1 810 ,.,., ..-" 

3-0 35 90 181 32 59 19 23 16 454 909 
. UIOA . .., ...... 

4-0 211 229 208 282 303 19 44 101 74 184 747 ~ · 4G :1 

--.~~:t.~ 
5 ~ 695 814 1 Oll 835 568 663 710 553 863 1 741 2 825 30 100 23 12 489 

J . ,. .. ,"' 
6 1 732 1 341 921 400 4 219 899 956 941 3 220 3 908 3 602 22 139 _( f • T' 
7 381 133 386 3 77 1 755 141 231 19 ~ :; H4 t0 ) :lnd• . 

Tot. 3673 2 474 2 345 1 629 6 630 1 733 2 156 1 598 4 257 7 745 8 232 261 119 31 4:2 ~3 ti•ri"'~! ..... _ \ .. --1 
Uni t~s pedologiques Classe i-3 ~ 0 HUit I 

? A3 A4 B2 B3 B4 S3 Z3 N3 G ·T J Total ~, \ 
TIM,_. 

~) 
. 

2-0 B5 225 1 500 2 460 .. ,,~, 
3-0 24 12 666 596 2 28 22 1 '50 • 

4-0 137 29 1 012 444 34 635 229 52 2 572 

5 514 446 2 243 1 824 870 2 135 1 479 431 25 29 76 10 072 

6 1 013 611 2 725 1 071 237 4 690 3 313 370 14 030 RecaEitulation 

7 21 20 661 878 238 34 36 146 2034 i2 42 a>o ha 
i3 3? 5:>0 ha 

Tot.1 688 1 098 7 402 4 180 1 143 9 649 5 899 1 113 59 65 222 32 518 i4 82 100 ha 

Uni t~s pedo1ogiques Classe i-4 
1) 7.400 ha 

A5 A7 B6 B7 S4 S5 S7 N6 N7 Z4 Z5 Z6 Z7 G T J B5 BB s6 Total 

2-0 547 1 011 1 575 586 3 377 ')61 ~ .. : "? 990 

3-0 19 88 1 125 835 57 172 972 3 2 35 102 10 3 420 

4-0 235 597 1 544 582 489 560 1 753 10 54 24 24 297 161 6 ~30 

5 273 2 099 2 456 1 .388 1 e16 580 4 710 173 158 737 59 472 1 757 207 ' 192 894 ; :•·l >j 18 ~.:>0 

6 545 1 685 3 888 l 304 7 028 2 8'(6 2 566 l 003 659 1 147 310 2 456 4 796 i ~ : ! .. 2b0 

7 61 3 494 92 1 21:;1 206 184 195 6 29 41 "l 843 43 ~ ~~ 20 ~ ·r""' 4 ; 70 
-- --

Tot. 1 07?. 4 4£>9 9 621 5 123 11 459 4 866 24 657 1 395 1 057 2 138 399 3 356 7 141 1 050 ?l ) l 6 .. ':> 61 .?0 1 -4 1~ ~-. d O 

- ·-- · - --~--- ---~- ·--' 
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Tableau 12 

DECOMPOSITION DE LA ZONE DE PROSPECTION PEDOLOGIQ[E AU l/20 000 

Symbole Relations 

SIN 

SIB 

SG 

E 

ST 

0,93 SIB 

'"f1, • SIB 
• S~IN 

S2.3-SIB 

E +SIN 

DHinition 

I - SUPERFICIES IRRIGABLES 

Superficie 1rrigable nette ou somme 
nette des taches i2 et 13 l l'int~r1eur 

des ensembles II et III 

Superficie 1rr1gable brute ou somme 
brute des taches 12 et i3 l 1'1nt,rieur 
des ensembles II et III 

Superficie ~ographique brute des 
ensembles irrigables de type II et III 

II - EXCLUSIONS 
{Superficies brutes) 

a) A l'int~rieur des ensembles 
irrigables 

1. Partes pour emprises 

11. Terres non 1rr1gablea (14) l 1 11n
t~Srieur des ensembles irrigables 

b) A l'exterieur des ensembles 
irrig<J.bl ~ o 

i. Terrains irrigables consti t~s de 
taches 12 et i3 disper&~Ses non 
regroupees dans lea ensembles 
irrigables 

(S2.3 • superficie exhaustive de 
la totalit~ des taches i2 et i3 
.. 75 300 ha - cf. tableau 8) 

ii. Terrains non irrigables (i4) en 
dehors des ensembles irrigables 

R~sul tats glo
baux arrondi s 
l 100 ha pr~s 

52 300 ha 

56 200 ha 

62 400 ha 

3 900 ha 

6 200 ha 

19 100 ha 

75 900 ha 

Part 
de ST 

33% 

.. 

. 

(S4 - superficie exhaustive de la 
totali te des taches i4 • 82 100 ha) -----------t 

III - ZONE PROSPECTION PEDOLOGIQPE 
LIBAN SUD AU 1] 20 000 

Superficie ~ographique brute de !'en
semble de la r~gion prospect~Se 

105 100 ha 

157 400 ha 



Tableau 13 

SUPERFICIES DES ENSEMBLES IRRIGABLES II ET III PAR TYPE 

Ensembles sa E3 E3 SIB E4 SIN .. S12 Si3 Si2/SIN Si3/SIN 
(ha bruts) non sa (ha bruts) Emprises Si2+S13 % % 

irrigable <1. - 7'1!__ ( ha net~ 

II 37 600 - 3 400 9 34 200 - 2 400 31 800 24 100 7 700 76 24 

III 24 800 - 2 800 11 22 000 - 1 500 20 500 6 600 13 900 32 68 

Total 62 400 - 6 200 10 56 200 - 3 900 52 300 30 700 21 600 59 41 

Tableau 14 

SUPERFICIES DES ENSEMBLES IRRIGABLES PAR REGION GEOGRAPHIQUE ET CLASS~ D' AP'I'ITUDE 

Superficies des Superficies irrigab1es nettes SIN (ha nets) 
R~gion ensembles 

II III II + III 
lWOgraphique (SG-ba brute) 

II III Jl+III 12 i3 12+ i3 i2 i3 i2+i3 i2 i3 i2+ i3 

2 - Damour-Ao~li 1 798 1 739 3 537 602 583 1 185 297 1 228 1 525 899 1 811 2 710 
' 

3 - Aouali-Saltaniq 369 1 427 1 796 256 73 329 301 796 1 097 557 869 1 426 

4 - Saltaniq-Zahrani 2 678 1 686 4 364 1 514 661 2 175 374 1 061 1 435 1 888 1 722 3 610 

5 - Zahrani-Litani 10 392 9 o88 19 480 6 822 2124 8 946 2 429 5 074 7 503 9 251 7 198 16 449 

6- Litani- 19 309 10 685 29 994 12 611 3 813 16 424 3 183 5 572 8 755 15 794 9 .385 25 179 
Fronti~re Sud \ 

7 - Marjayoun 3 069 204 3 273 2 317 434 2 751 47 141 188 2 364 575 2 939 

Total 37 . 615 24 829 62 444 24 122 7 688 31 810 6 631 13 872 20 503 .30 753 21 560 52 313 
.. 

arrondi l 100· ha 37 ·600 24 800 62 400 24100 7700 31 800 6 600 13 900 20 500 30 700 21 600 52 300 

.. _, 



Tableau 15 

SUPERFICIES DES ENSEMBLES IRRIGABLES PAR REGION GEOGRAPHIQUE ET TRANCHE D'ALTITUDE 

Ensembles type II + III Superficies nettes par tranche d'altitude (en ha nets) 
Somma 
.SIN 

R~gion ~ographiqus 0-100 100-200 200-300 300-400 400-500 . 500-600 600-700 700-800 800-900 (ha neh) 

2 - Damour-Aouali 700 600 400 800 200 - - 2 700 

3 - Aouali-Saitaniq 200 400 300 300 200 - - - 1400 

4 - Saltaniq-Zahrani 300 300 300 1 200 1 200 300 - 3 600 

5 - Zahrani-Litani 900 3 300 2 600 4 600 4200 900 - 16 500 

6- Litani-Fronti~re Sud 2800 3 100 2300 3 700 3 500 3 000 3 900 2 600 300 25200 
7 - Marjayoun - . 400 1 600 Boo 100 - 2 900 

Total 4900 7 700 5 900 10 600 9700 5 800 4 700 2 700 300 52 300 

% 9 15 11 20 19 11 9 5 1 100 

Tableau 16 

CARACTERISTIQUES DES ENSEMBLES IRRIGABLES PAR REGION CEOGRAPHIQUE ET PAR TYPE 

Ensembles irrigables II Ensembles irrigab1es III 

R~gion g~ographique Nombre 
Superficie nette (ha) SIN 

Nombre 
Superficie nette ( ha) SIN 

max. min. tot ale max. min. tota1e 

2 - Damour-Aoua1i 4 674 72 1 185 5 625 64 1 525 

3 - Aouali-Saltaniq 6 99 19 329 5 326 68 1 097 

4 - Saltaniq-Zahrani 11 1 064 30 2 175 10 3o8 45 1 435 

5 - Zahrani-Litani 13 3 051 22 8 946 15 3 412 45 7 503 

6 - Litani-Fronti~re Sud 36 2 996 56 16 424 33 1 038 60 8 755 
J 

7 - Marja;youn 3 1 880 626 2 751 1 188 188 188 

Total 73 3 051 19 31 810 69 3 412 45 20 503 
' 

- Nombre total d'ensemb1es II et III : 142 Coefficient d'irrigabilite moyen 
- Superficie tota1e irrigable des ensembles : 52 313 ha 
- Superficie nette irrigab1e moyenne d'un ensemble: II Ill ll + III 

II: 436 ha - III: 297 ha - II + III: 368 ha 
- Superficie mini male d I un ensemble: 19 ha .:z. SIN 31 800 

= 84't· 20 ro 8 J% r 300 84% 
- Superficie maximale d'un ensemble: 3 412 ha -2, SG 37 600 · 24 00 ., 2 400 '" 

==~~~~~~~~ 



R!Sgion 
g!Sographique 

2 - Damo~ouali 

3 - Aouali-Sa!taniq 

4 - Sa!taniq-Zahrani 

5 - Zahrani-Li tani 

6- Litani-Fronti~re 

7 - Ma.rjayoun 

Total 

43 

Tableau 17 

SUPERFICIES ACTUELLEMENT IRRIGUEES 

(En ba nets)) 

Eaux Eaux super- Nrim~tre 

souterraines ficielles Qaamiy~ 

disoomin~es 

470 1 364 -
180 818 -

; 

250 139 268 

1 900 1 142 1 930 

3 405 57 1 819 

- 300 -
6 205 3820 4 017 

Tableau 18 

SUPERFICIES AC'l'UELLEMENT IRRIGUEES A L' INTERIEUR 
DES ENSEMBLES !RRIGABLES 

(En ba nets) 

R~gion Eaux Eaux .super- P~rim~tre 

g!Sographique souterraine s ficielles Qasmiy~ 

disoomint1es 

2 - Damour-Aouali 170 263 -
3 - Aouali-sa!taniq 30 - -
4 - Sa!taniq-Zahra.ni 124 - -
5 - Zahrani-Litani 1 2.70 34 -
6- Litani-Fronti~re 2 550 95 -
7 - Marja3oun - 300 -

Total 4144 . 692 -

Total 
, . 

.. 
1834 

,. ' 998 .,. 

' 657 . 
4 972 

' 
5 281 

300 

14 042 

Total -. 
; 

I 

433 

30 

124 

1 304 

2 645 

300 

4 836 

"'' '. 

. 

-=-~ ._; -
'::" ... 
~ 

~ 

•. 

:;. .... 

. .,. . ;:; 

·~. 

·~ 

'•"'-•· 

~ 
-.~ 
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" 

; 

~ 

' ~ . .. .... 

.. 
~ 

-=! 

-.., 



Tableau 12 

' . IRRIGATIONS EXISTANTES PAR EAUX SOUTERRAIHES 

(Superficies en ha nets) 

R~sultats de l'enqu8te de la section HD effectule en ~t~ 1972- Cf.Rap.HG-006 

0 - 50 m 50-200 m 200m Total Rt!partition Part hors-zone cOti~re ]/ 
int~rieur hors incluse hors 

o-cr CI-LZC LZC-50 dans les 
R4gion Zone cOti~re lea ensembles irrigables 

(a+b+c 9-LZC 
(e+d+e) (f) ~ ( c+d+e-f) (a) (b) ( o) (d) (e) +d+e) (a+b) . 

2 - Damour-Aouali 
! - . - 300!1 155 15 470 - 470 170 300 . 

7oY 3 - Aouali-Sattaniq - - 110 0 180 70 110 30 80 

4 - Sattaniq-Zahrani 55 60 - 135 0 250 115 135 124 11 

5 - Zahrani-Litani 30 90 270 1 420 90 1 900 120 1 ·780 1 270 510 

6- Litani-Fronti~re Sud 60 135 520 2500 190 3 405 195 

a- Litani • _//33°10 1 2860 2 490 370 

b - / 33°10'- Frontare 350 60 290 

Total 145 355 1 090 4 320 295 6 205 500 5 705 4144 1 561 
-

--~- ~--- -~-- ~---- - -- --·- -- '---~- -- - --- ----------- - -~ --- --

Abrt!viations: CI : Canaux d 1 irrigation de Qasmiy4 et Ras el A In 
LZCz Limite de la zone cOti~re ou limite occidentale des !!tudes ~dologiques. 

Nota: !/ Dans cette r4gion i•~tude p~do1ogique au 1/20 000 va jusqu'A la cOte: la LZC s'identifie th~oriquement avec 
la bordure cOti~re. 

y CI n'existe pas: 70 ha • superficie de 0 A 50 m. .. . 
J/ La r~partition des superficies irri~es par eaux souterraines hors-zone cOti~re, c'est-A-dire dans 1a zone 

d'~tudes p~dologiques, A l'int4rieur ou A l'ext~rieur des ensembles irrigables est effect~e au prorata du 
nombre de forages figurant sur la carte au 1/50 000. , t:-· • . . 1 

. y Seule cette part viendra en diminution du potential irrigab1e. -4 , ··-···•· -!": .... •w-· ·· , 

., 

I 
I ~ 

~ 



Bassin versant 

Nahr Damour 

Nahr Aouali 

Nahr Sa!taniq 

Nahr Zahrani 

Nabr Li tani sup. 
Amont prise 
Qasmiy' 

Plaine du Marj 

Total 

45 

Tableau 20 

IRRIGATIONS ElCISTANTES PAR EAUX SUPERFICIELLES DISSEMINEES 

(Superficies en ha nets) 

(D'apr~s r4sultats de 1 1enquate AE 1972; CE rap. AE 108) 

Petits p~rimlltres cetiers et irrigations diss~miMea . -

- Altitude ' -· 

. ..... -~, 

. . , .. • ... . ' . 

0 '100m .. 100 a 800 m · •.. 800 m ~ ~ .; * • ·-- I . ' 
~ 

.. .. ~ .... · Total • .. . 
Zone ceti~re Bassins moyens Bassins su~rieurs 

. 
RD RG Somma RD RG Somme RD RG Sonme RD RG Somma 

640' - 640 324 352 676 63 565 628 1 027 917 .1 944 

263 250 513 34 126 160 150 416 566 447 792 1 239 

- - - 26 112 138 - - - 26 112 . - 138 

- - - 27 58 85 - - - 27 58 85 
- .. -- - -

- - - 553 57 610 531 - 531 1 084 57 1 141 

- 300 300 - - - - 300 300 
< • 

. -· ' -. - .. 

903 250 1 153 964 1 005 1 ~0~ 744 981 1 725 2 611 2 236 4 847 
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Tableau 21 

IRRIGATIONS ElCISTANTES DANS LE PER!METRE DE QASMIYE - RAS EL A!N 

(Superficies en ha nets) 

(D'apr~e enqu~te du groupe irrigation du projet - 1973) 

Adducteur R~gion .. Irrigation Irrigation 
gravitaire par pompage 

I - Canaux-Qaemiy~ 

·- . .. . -- . . . . .. . 
T3te morte 5 - Zahrani-Li tani - - I 

-· . . . .. -~ ... 
144 !/ 

. ~ 
du Litani) 6 - Sud-L i tani - ! 

Total 

~- .-~ - . . 

-
144 (lit 

~ -- --- - - - -- ~ -- - - - _; - ~ - ~ --~ - - ·:; --- - - - ._ - - - .:. --·- ·- .:. ~ .: -· ---
- - .. .. - .. - - ·-Branche Nord 5 - Zahrani-Litani 1 359 537 1 896 

.• . . - . - - ..... -·- -. 
4 - Sa!taniq-Zahrani 167 101 268 

~---------------------------------------------

Branche Sud 6 - Sud-Litani 

Total Qaemiy6 

II - Canaux Rae el A'In 

Branche Nord 
6 - Sud.-Li tani 

Branche Sud 
-

I 

Total Rae el A!n - -

III - Nahr Litani 

(Aval Prise de 5 - Zahrani-Li tani 
Qasmiy~ 

6 - Sud.-Litani 

Total Litani 

Total p~ri~tres 
irri~s 

lJ Dont 100 ha. de droi ts acquis. 
]/ Droits acquis. 

641 

2 311 

110 

296 

406 

-
-
-

2 717 

191 832 

829 3 140 -
·-

.. 
171 281 

171 467 
- .. . ·-

342 748 
- -- '. ·- . - --

34 34 

95 y 95 

129 129 

1 300 4 017 
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Tableau 22 

REPARTITION PAR REGION DES SUPERFICIES IRRIGUEES PAR EA.UX SUPERFICIELLES 

(Superficies en ha nets) 

P~ri~tre Autres Bassins Bassins Total -
R~gion ~ographique Qasmiy6 p6ri~tres moyens sup&rieurs (y compris 

+ 800 m Ras el A!n otstiers bassins 
- . - sup6rieurs) 

- -, 
No~Damour : 640 (pour mtSmoire) -

-
Damoln'-!Aouali - 263 

Aouali-sa!taniq - 250 

Sa!taniq-Zahrani 268 -
Zahrani-L i tani 1 930 -
Litani-Fronti~re Sud 1 819 -
Plaine du Marj - -
Total sana 4 017 513 1 
1l ord Damour 

324 63 1 

386 115 

152 416 

139 -
611 531 

57 -
-

300 - : 

645 1 662 .. 

. 
1 027 ' 

-· 1 364 
~ 

818 . 

407 

3072 -

1 876 ---
300 

:: 
~ 

-

7 837 -

.. , 

-J 

. 

~· 

: 



Soua-rt§gion 

2 - Damo~Aouali 

3 - Aoua1i-Sa!taniq 

4 - Sa!taniq-Zahrani 

5 - Zahrani-Litani 

6 - Litani-Fronti~re Sud 

1 - Marja3oun 

Total g6n6ra1 

Arrondi l 100 ha 

Tableau 23 

REPARTITION IXJ POTENTIEL IRRIGABLE PAR REGION GEOGRAPHIQUE . 

(Superficies en ha nets) 

Ensembles irrigables Superficies actuellement irri~es 
(i2 + i3) Eaux souterraines Eau de 

Superficies nettes surface -
dans II+III dans II dans II . 

dans II+III dans II (et Il+III) 

2 710 1 185 170 
: 

263 100 I 

' ' 1 426 329 30 10 -
I 

3 610 2 175 124 124 I -
16 449 8 946 1 270 860 34 

25 179" 16 424 2 550 2 190 95 

2 939 l 751 - - 300 

52 313 31 810 4144 3 284 692 : 

52 300 31 800 4 200 3 300 ~ 100 
' I 

l ;;.. 
•:, 

< \" 
r ,: t ti .( . ,· .. ~: 

~ 
I 

i· -1 I 

Potentiel irrigable 
( 12 + i3) 

dans II+III dans II 

2 277 822 

. 1 396 319 

3 486 2 051 

15 145 8 052 

22 534 14 139 

2 639 2 451 

47 477 21 834 

47 400 21 Boo 
. 
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Tableau 24 

REPARTITION IlJ rol'ENTIEL lRRIGABLE PAR RIDlON GEOGRAPHIQUE - VALEURS ARROHDIES 

(Superficies en ha nets) 

R6gion 
Superficie irrigable Superficie actual- Potentiel irrigable 
nette dee ensembles lement irriguh i2 + i3 

g6ographique 
dane II · dans il+III dane II dana Il+III dans II dana Il+III 

2 - Damour-Aouali 1 200 2700 400 400 Boo 2300 

3 - Aouali-5aitaniq 300 1 400 - - 300 1400 
: ,. .. ·, . 

4 - Saitaniq-Zahrani 2 200 3 6oo 100 100 2100 3 500 . ' 
' 

5 - Zahrani-Litani 8 900 16 500 900 1 400 8 000 15 100 

6 - . Litani-Frontiere 16 400 25 200 2 300 2 700 14 100 22 500 

7 - Marjayoun 2 Boo 2900 300 300 2 500 2600 

- Total 31 800 52 300 4 000 4 900 27 800 47 400 

Tableau 25 

ESTIMATIONS PROVISOIRE ET DEFINITIVE IlJ POTENTIEL IRRIGABLE 

(Superficies en ha nets) 

~ ot: - · ' · _, i!':'ige.ble (i2 + i3) 

R6gion Ensembles II Ensembles II + Ill 
Estimation Estimation 

proviso ire d6finitive 6cart 'fo provisoire d6finitive 6cart 'fo 

2 - Damour-Aoua.li 1 197 822 - 31 2 763 2 277 - 18 

3 - Aoua.li-sa!taniq 212 319 + 50 1 270 1 396 + 10 

4 - Sa!taniq-Zahrani 2 030 2 051 + 1 3 465 3 486 + 1 

5 - Zahrani-Litani 9 058 8 052 -11 16 445 15 145 - 8 

6- Litani-Fronti~re Sud 13 214 14 139 + 7 20 865 22 534 + 8 

7 - Mar j a30un 2 269 2 451 + 8 2 484 2 639 + 6 

Total: - 2 A 7 27 980 27 834 - 1 47 292 47 477 0 

- 5 l 7 24 541 24 642 0 39 794 40 318 + 1 



Tableau 26 

INDICES DE PRODUCTIVITE DES FACTEURS PHYSIQUES DES SOLS 

Fact eurs physiques Ca.ract~ristiques limites Indices limites 

a. - Profondeur du sol 

b - Texture i - Ca.illoux 
(0-20 em) 

ii - Pierres 

0 - 100 em 

2 - 100 'fa 

2 - 100 % 

iii - Pa.rticules<:2 mm Limon - Argile 

c - Penta 0 - 40 % 

d - Roche 0 - 100 % 

e - Pierres en surface 

! - Perm~abi1it~ 

g - C.E.C. 

h- Horizon A 

0 - 100% 

1, 3 mm/h - 130 rrm/h 
> 130 mm/h 

0 - 20 mEq,/1 00 g 

Oohric-Mollio 50 om 

Tableau 27 

INDICES D'AMENAGEMENT DES SOLS 

) 
) 
) 

0,10 - 1,00 

0,98 - 0,50 

1,00 - 0,95 

1,oo- 0,15 

1,00 - 0,01 

1, 00 - 0, 01 ,' -- ' 

0,90 - 1~00 
0,90 

0,10- 1,oo 

0,95 - 1,oo 

Facteurs physiques Ca.racUri st ique a limite s Indices limites 

a - Terra.sses existantes 

b - Pente 

c - Rochosit~ 

d - Graviers et cailloux 

e - Pierres 

pas d'am~nagement 
maximum 12 000 LL/ha 

0- 10 % 

Tableau 28 

1,00 - o,o1 

1,00 - o,o1 

1,00 - o,01 

1,oo- 0,94 

1,00 - o,o1 

CLASSES D' IRRIGAB!LITE DES PARCELLES 

Limites des 
Classe Irrigabilit~ recettes nettes 

(LL/ha) 

1 Favorable + 4 000 

2 Moyennement favorable 2 500- 4 000 

3 Margina.le 1 000- 2 500 

4 Trh marginale 0-1000 

5 Non irrigable lMant 

-· 
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Tableau 29 

COEFFICIENTS DE CORRELATION DES ETunES PEDOLOGIQUES 1/20 000 - 1/2 000 
SECTEUR-TEMOIN DE DOUAIR 
tSuperficies nettes en ha) 

Classe • 
d' aptitude ~ i2 i3 i4 Total 

Etude !'irrigation . 0>4.:' 

p6dologique Unit6 Sl S2 S3 S4 S7 au 1/20 000 physio~~hique 
a : 

·- ..... . Superfioie z .. f - -~ 

s 20 45,9 30,8 30,0 61,9 9,6 0,5 178,7 

Classes d'irri- : gabilittS 

1 25,·7 0,2 0 0 0 0 25,9 

Etude 2 ll,l 14,9 8,5 4,1 0 0 38,6 

3 5,0 7,7 7,3 9,5 0 0 29,5 
d6taill6e 

1+ 2+ 3 ' s 2 41,8 22,8 15,8 13,6 - - 94,0 
au 

4 0,7 2,5 4,0 14,5 2,1 0 23,8 
1/2 000 

33,8 0,5 60,9 5 3,4 5,5 10,2 7,5 

4 + 5 4,1 8,o 14,2 48,3 9,6 0,5 84,7 

Coefficients .. 
de Rapport s2 0,91 0,74 0,53 0,22 - - -

corn1ation s;-

Superficies nettes irrigab1es g1oba1es z 

i2 i3 i2 + i3 

s2 . 1/2 000 80,4 13,6 94,0 . 
5

20 ' 
1/20 000 106,7 61,9 168,6 

s2 I s2o 75 % 22% 56% 
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Tableau 30 

COEFFICIENTS DE CORRELATION DES ETUDES PEDOLOGIQUES 1/20 000 - 1/2 000 
SECTEUR...JI'EMOIN DE BARAACHIT 

(Superficies nettes en ha) 

Classe .. 
d 1 aptitude A 12 13 14 Total 

Etude !'irrigation 
ptSdologique Unit~S 

au 1/20 000 peysiographique a NI-ZI N2-Z2 N3-Z3 N6-Z6 N1-Z1 
Superficie : 

3,8 5,5 76,5 14,4 10,3 1,0 111,5 s 20 

Classes d 1 irri-
gabilit~S 

1 0 1,5 3,1 0 0 0 4,~ 

Etude 2 0,1 1,8 12,9 0,3 1,3 0 11,0 

3 3,1 1,4 31,8 3,5 2,2 0 42,0 

d~Staill~Se 

1+ 2 + 3 .. s2 3,8 4,1 41,8 3,8 3,5 63,6 

au 1/2 000 
4 0 o,6 1,3 1,8 o,6 0 10,3 

5 0 0,2 21,4 8,8 6,2 1,0 37,6 

4 + 5 0 o,8 28,1 10,6 6,8 1,0 41,9 
-

Coefficients s de Rapport __2... 1,00 0,85 0,62 o, 26 - -
corrUation s2o 

Superficies nettes irrigab1es globales 

i2 i3 i2 + 13 

s2 . 1/2 000 56,3 3,8. 63,6 . 
s2o : 1/20 000 85,8 14,4 100,2 

s2 I s2o 66 % 26 % 64% 
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Tableau 31 

COEFFICIENTS DE CORRELATION GENERALISES 

Coefficients obtenus Aptitude Coefficients de 

Douair Baraachit A Unit6e p~dologiques corrHation 
l'irriga.tion ~n~ralis~s 

Uni ttS Valeur UniU Valeur 

a 0,91 a 1,00 a-b .. . ~ 0,90 -~ -~ 

sl 0,74 Nl-Zl o,85 i2 Al-Bl-Sl-Nl-Zl 

52 0,53 N2-Z2 o,62 A2-S2-N2-Z2 ·-
i3 B2 

53 0,22 N3-Z3 0,26 A 3-A4-B 3-B4-N 3-Z 3 

Tableau 32 

REPARTITION GEOGRAPHIQUE DU POTENTIEL IRRIGABLE 

. (Superf icies nettes en ha) 

Zone basse Zone 1nt6rieure 

Ensembles II li+III II II+ III II 

R~gion 

2 - Damour-Aouali - - 822 2 277 822 

3 - Aouali-5a!taniq - - 319 1 396 319 

4 - Saltaniq-Zahrani 202 202 1 849 3 284 2 051 

5 - Zahrani-Litani 1 422 1 544 6 6}0 13 601 8 052 

6 - Litani-Fronti~re 2 121 3 272 14 469 21 901 16 590 

Total 3 745 5 018 24 089 42 459 27 834 

o,85 · .. J- · 

. ' •• ~- .. : .,.J 

·-. 0,65 . .~ 

o,65 

o, 30 

Total 

II+ III 

-- -
2 277 

.. 
.1 396 -

3 486 

15 145 

25 173 . 

47 477 
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Tableau 33 

' SOLS EFFECTIVEMENT IRRIGABLES DES REGIONS NABATIYE ET SUD-LITANI 

(Superficies nettes en ha) 

i. Potential des sols irrigables (d'apr~s prospection au 1/20 000) 

Ensembles II Ensembles II + III . -
12 i3 Total i2 i3 Total 

Nabatiy6 4 931 1 699 6 630 7 323 6 688 14 011 

Sud-Litani 11 187 3 582 14 769 13 822 8 379 22 201 

Total 16 118 5 281 21 399 21 145 15 067 - 36 212 

ii. Sols effectivement irrigables (d'apr~s 6tude-tests au 1/2 000) 

Ensembles II Ensembles II + III 

12 i3 Total i2 i3 Total 

Nabatiy6 4 257 690 4 947 5 799 2 196 7 995 
Sud-Litani 8 580 1 253 9 833 10 661 3 058 13 719 

Total 12 837 1 943 14 780 16 460 5 254 21 714 

iii. Diff6rence (en% du potential irrigable) 

Ensembles II Ensembles II + III 

12 i3 Total i2 i3 Total 

Nabatiy6 - 14% -59% -25'1> - 21"/o -6&1> -43,t. 

Sud-Litani - 23% - 65"/o -33,t. - 23% - 64% - 36% 

Total -20'/o -63% - 31% - 22% - 65% -40;( 

iv. Superficie totale des unit6s pedologiques (sans distinction d'ensembles) 

Prospection pedologique 1/20 000 Sols effectivement irrigables 

i2 i3 Total i2 i3 Total 

Nabatiy6 8 200 9800 18 000 6 700 2 700 9 400 

Sud-Litani 17 400 12 800 30 200 13 700 4600 18 300 

Total 25 600 22 600 48 200 20 400 7 300 27 700 

I 
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Tableau )4 

SOLS EFFECTIVEMENT lRRIGABLES DES REGIONS NABATIYE ET SUD-LlTANI 

(Superficies en ha nets) 

R~gion Ensembles II Ensembles II + Ill Unites pedologiques 

Nabatiy~ 5 000 8 000 9 400 

Sud-Litani 9 Boo 13 700 18 300 

. 
Total 14 800 21 700 27 700 

Tableau 35 

SOLS EFFECTIVEMENT lRRIGABLES DE LA ZONE DE PROSPECTION AU l/20 000 

(Superficies en ha nets) 

Zone basse Zone interieure Total 

" 

Ensembles II II+ III II II + III II Il+ III 

R~gion 

2 - Damour-Aouali - - 500 1 300 500 1 300 

3 - Aouali-Sa!taniq - - 200 .800 200 800 

4 - Sa!taniq-Zahrani 200 200 1 300 2 000 1 500 2 200 

5 - Zahrani-Litani 1 000 1 000 5 000 8 000 6 000 9000 

6- Litani-Fronti~re l 400 2 000 7 coo 13 7C:J 11 200 15 700 

Total 
. . 

2 600 3 200 16 800 25 800 19 400 29 000 

Tableau 36 

RESULTATS GLOBAUX DE LA PROSPECTION PEDOLOGIQPE 

(Superficies arrondies en ha) 

Superficie brute en hectares : i2 i3 - i4 

- des ensembles irrigables 33 000 23 200 6 200 

- des terrains exelus des 
9 700 9 400 75 900 ensembles 

- totale prospect~e au 1/20 000 42 700 32 6oO 82 100 

Total 

62 400 

95 000 

157 400 



Tableau 37 

COMPOSrriON DES ENSEMBLES IRRIGABLES 

(Superficies arrondies en ha) 

Ensembles Surfaces Sols non Emprises Superficies irrigables nettes (ha) 
brutes irrigables futures i2 + i3 i2 i3 

' 
II 31 600 3 400 2 400 31 800 24 100 1 100 

III 24 800 2800 l 500 20 soo 6 600 13 900 
., 

II + Ill 62 400 6 200 3 900 52 .300 30 100 2l 6oo 

Tableau 38 

REPARTITION GEOGRAPHIQUE DES ENSEMBLES IRRIGABLES 

(Superficies arrondies en ha) 

R~gion Superficie Superficie irrigable nette 
g~ographique brute Ensembles II Ensembles Ill II+ Ill 

Damour-Aouali 3500 1 200 1 soo 2 700 

A ouali-Saitaniq 1 800 300 1100 1 400 . 
Saltaniq-Zahrani 4 300 2 200 1 400 3 600 

Zahrani-Li tani 19 sao 8 900 1 soo 16 soo . 
Litani-Fronti~re 30 000 16 400 8 800 25 200 

Marjayoun 3 300 2 800 200 2900 

Total 62 400 31 800 20500 52 300 

Tableau 39 

POTENTIEL IRRIGABLE - REPARTITION PAR REGION GEOGRAPHlQUE 

(Superficies arrondies en ha nets) 

Superficie irrigable Superficie actuel- Potential irrigable 
R~gion nette des ensembles lament irri~e i2 + i3 

~ographique dans II dans Il+lll dans II dans Il+III dans II dans Il+Ili 

Damour-Aouali 1 200 2 700 400 400 800 2 300 

Aouali-Saitaniq 300 1 400 - - 300 1 400 

Saltaniq-Zahrani 2 200 3600 100 100 2 100 3500 

Zahrani-Li tani 8 900 16 soo 900 1 400 8 000 15 100 

Litani-Fronti~re 16 400 25 200 2 300 2 100 14 100 22 500 

Marjccyoun 2 800 2 900 300 300 2 soo 2 600 

Total 31 800 52 300 4 000 4 900 27 800 21 400 
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LOCALISATION SCHEMATIOUE 

DES TRAVAUX DE CARTOGRAPHIE ,. , 
DES ENQUETES PEDOLOGIQUES 

DANS LE SUD DU LIBAN. 

Figurt 1 
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R6gion ® 
Taille minimole d~s LITANI- FRONTIERE ensembles irriQob es 

( ho.) ( hon Morjayoun) 

8000 15.500 23.500 

EnsJbles Ensemlbles Ense~bles 
III II II+In 

l 

\ 1\ 
\ \ 
\ ' 10.000 17.000 \27.000 

\ \ 1\ 

' ....... \ I" ~ '12.600 """' 21.000 
""""' 

3 3.600 

0 5000 10.000 15.000 

de 50 4 10 ho. 25 10 
..~ 

carts 26 
en% de 10 lJ 0 ha. 

57 
de 50 a 0 ho. 
{ 

I 
20.000 25.000 30.000 S. net ( ho.) 

15 

24 24 

35 43 

SURFACES DES ENSEMBLES IRRIGABLES 
EN FONCTION DE LEUR TAILLE MINIMALE 

( Extrait de IR 101) 

Figure 3 



EXCLUSIONS 

62 

Limite d'une corte au I I 20.000 
Superficie geogrophique ST 

. ~ 

SG ( Il+III) : Superficie geogrophique brute des ensembles 

ST = E;+ E2)E3 +Si8
1 

I 'Y 

non irriQable 

lrrlgable 
dissemine 

non irrigable 
lnclua dana SG 

SUPERFICIES IRRIGABLES BRUTES 

SUPERFICIES IRRIGABLES NETTES 

SIN= 0,93 • SIB 

CONSTITUTION DES 
ENSEMBLES JRRIGABLES 

Figure 4 
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En~ II 
SGu : 3 7.GOO ha 

( 100 %) 

5;2 II 
24.l00ho 
( 64•t.) 

I 
I 
I 
I 
I 

E4 
7.,. 

I 
I 
I 
I 
I ______________ , 

s,3 II I 
I 

7.700 ha (210%) I 

---------------- .1_ 
E3 11- 3.400he (9 •t.) 

El +E2 

En~eslii 

SGul: 24.100ho 
( )()() %) 

: Sj! III 
I 
I 1.600ho 
I ( 27•;.) 
I t-----------
I 

E4 ,.;. Sj3 IU 
I 
I 13.~ha 

I c~·t.> I 
I 
I J. ___________ 

E3lll- 2.800 1M 
( II •t.) 

-

95.000 l'la 
( 60% de ST) 

-

, 
SCHEMATISATJON DES SUPERFICIES 

DES ENSEMBLES IRRIGABLES 

Figure 5 
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