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0.0 I  NTRODUCT I  ON AND SUMYARY 

S i t ua tad  i n  t he  Middle East w i th  i t s  major areas o f  popu la t ion  and 
economy a c t i v i t y  w i t h i n  a 50 ki lometer-wide s t r i p  o f  land d i r e c t l y  
eas t  o f  the  Jordan River ,  the Hashemita Kingdom o f  Jordan i s  a count ry  
approximately t he  s i z e  o f  the  s t a t e  o f  Indiana w i th  a present popu- 
l a t  i on  o f  about 2.2 m i  l I ion t h a t  i s  growing a t  an annual r a t e  t h a t  
may be as h igh  as 3.65 annual ly.*  

A c o n s t i t u t i o n a l  monarchy under which the  King and h i s  cab ine t  p l a y  
t h e  most important  ro le ,  t h e  modern s t a t e  o f  Jordan has been sub jec t  
t o  many shocks s ince  i t s  format ion i n  1950, perhaps t h e  most severe 
o f  which was the  loss o f  t he  some 65 o f  i t s  t e r r i t o r y  l y i n g  west o f  
t he  R iver  Jordan i n  the  1967 Arab-l sr ae l  i War. As a consequence 
o f  t h i s  and o the r  c m f l i c t s  i n  t h e  Middle East, Jordan has been f looded 
w i t h  rsfugees, c h i e f l y  Pa les t in ians ,  who now comprise as much as 
h a l f  o f  t he  popu la t ion  and whose presence has cons iderab ly  a l t e r e d  
the  na ture  o f  Jordanian society .  

As a land, Jordan i s  poor i n  na ture  resources. By f a r  t he  grea tes t  
p a r t  o f  i t s  t e r r i t o r y  i s  desert .  Only about n ine percent  o f  
i t s  land i s  cu l t i v a b l  e, and f o r e s t s  cover less than one percent 
o f  t h e  country.  Water resources are  few, and f requent  per iods o f  
drought make a g r i c u l t u r a l  product ion uncer ta in.  W i l d l i f e ,  once p l e n t i f u l  
i n  t he  area, has been decimated by overhunting. Minera l  resources, 
appear t o  be scanty, al though phosphates now p lay  an i nc reas ing l y  important 
r o l e  i n  the  economy and the  exp lo ra t i on  and dsvelopment o f  minera l  
resources have beccme the c h i e f  governmsnt development p r i o r i t y .  

Jordan's environment and resource problems are numerous: lack o f  
water reso::rces; d e t e r i o r a t i o n  o f  a g r i c u l t u r a l  land; de fo res ta t i on .  
With regard t o  i t s  human resources, t h e  level  o f  h e a l t h  i s  low, w i t h  
m a l n u t r i t i o n  and i l  lness a f f e c t i n g  p a r t i c u l a r l y  ch i  l d ren  and women 
i n  t h e  ch i l d -bea r ing  years. 

Jordan's major problem i s  i n s u f f i c i e n t  water resourc5s t o  meet both t he  
d m e s t  i c  needs o f  i t s  growing popu la t ion  and the  demands o f  the  farmer 
f o r  irr i g a t i o n  water t o  produce the  crops necessary t o  feed i t s  people 
and produce crops f o r  the  expor t  market. Large segments of the  popu la t ion  
do n o t  rece i ve  adequate d a i l y  supp l ies  o f  water, and much o f  the  water 
used f o r  domestic purposes i s  contaminated by human wastes. I n  t h e  
crowded urban area o f  Amman-Zarqa, p o l l u t i o n  o f  water resources r e s u l t i n g  
from the  heavy concent ra t ion  o f  i ndus t r y  i s  a lso  a problem. 

Degradat ion o f  s o i l  resources through eros ion  i s  a l s o  a problem, p a r t i -  
c u l a r l y  i n  upland areas, where wheat, t h e  na t i on ' s  s i n g l e  r o s t  important 
c rop  i s  grown. Erosion r e s u l t i n g  from overgraz ing o f  goats and sheep, 
which s t r i p  t h s  land o f  i t s  p r o t e c t i v e  vegeta t i ve  cover, i s  a lso  o f  
se r i ous  concern. The use o f  rnodsrn machinery on land unsu i ted  fo r  
deep p loughing has a l so  con t r i bu ted  t o  eros ion problems. 

*These f i g u r e s  app l y  on I y t o  East Bank Jordzn, t h a t  area o f  Jordan actual  l y  
under t h e  j u r i s d i c t i o n  o f  the government i n  Amman. 
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Although extensive areas o f  upland Jordan were once covered by forest,  
most of  t n i s  fores t  cover has been lost,  much o f  it during the present 
cantury, 2s t rees havs been c u t  fo r  firewood or  l umber or t o  c l e a r  areas 
for  cu i t i v a t  ion. Overgrazing has also bsen an important contr ibufor t o  
deforestat ion, and the grazing habi ts o f  Jordan's numerous and ubiquitous 
goats have prevented the regeneration o f  fo res t  land. 
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1.0 POPULATION CHARACTERlSTlCS 

Populat ion s t a t i s t i c s  f o r  Jordan are o f  questionable r e l i a b i l i t y .  
The gathering o f  accurate s t a t i s t i c s  has been severely hampered by 
t h e  d is rup t ion  which has bsen a p r m i n e n t  feature of  Jordan s incs it 
gained independence i n  1947, d isp lac ing c i v i l i a n  settlements and br ing ing 
thousands of  refugees i n t o  the  country. Although in te r im counts of  popu- 
l a t i o n  have been made since t h a t  time, t he  l a s t  o f f i c i a l  Jordanian 
census was a n d u d e d  i n  1961. Total populat ion f igures f o r  Jordan general ly  
include the West Bank, which has besn under I s rae l i  j u r i s d i c t i o n  since 
t h e  1967 war. P q u l a t i o n  of  the  East Bank ( the  area ac tua l l y  under 
Jordanian cont ro l  and consequently the major focus of t h i s  prof  i le )  
doubled between 1961 and 1977, not  on ly  because o f  high ra tss  of  natural 
populat ion growth (some estimatss place it as high as 4.2%) bu t  a lso  L 

because of  t he  i n f l u x  of Pa les t in ian Arabs. Greatest increases I n  populat ion 
were i n  Amman and l r b l d  (Arfhur D. L i t t l e  1979:1:3-43). 

An important fac to r  i n  the considerat ion o f  Jordan's populat ion i s  
the  largs number of Jordanians l i v i n g  and working abroad, an estimated 
22.65 o f  the  populat ion I n  1975 (B i r ks  and S inc l a i r  1979: 72). 

1 . 1  General Populat ion S t a t i s t i c s  
- 

Total population: 3.0 m i l l i o n *  
East Bank: 2,224,000 (National Bssic ln fe l l i gence  1979:108). 
West Bank: 784,000. 

Rate o f  natural  increase: 3.3" 

Amount o f  t ime t o  double populat ion: 21 years* 

-- Populat ion i n  t he  year 2000: 5.8* 

Populat ion under 15: 47%" 

Populat ion over 64: 3%" 

Urban popu I a t  Ion: 42$* 

L% 
P O P U L A T I O N  P R O F I L E  

p e r c e n t  

F m : ~ r t h u r  D. Lictle 1979:1,3-7. 



1.2 Populat ion densi ty  (sze map, page 2a) 

The populat ion of  East Bank Jordan, as indicated by the map on page 2a, 
i s  concentratsd i n  the  qavernorates i n  the northern sect ion of  the 
country, w i th  h ighest  densi t ies i n  the  areas of  Amnan and I rb id .  

1.3 Urban-Rural P o ~ u l a t i o n  D i s t r i b u t i o n  

According t o  the most recent estimate of  the  Populat ion Reference Bureau 
(WPDS 19791, 42% o f  Jordan's populat ion i s  i n  urban locations. The major 
concentrat ions of  t h i s  urban populat ion and the center of  Jordan's popu- 
l a t i o n  i n  general i s  the  complex formed by the cap i ta l  c i t y  o f  Aman 
and the netrby c i t y  o f  Zarqa. This area has experienced phenonemal 
growth w i t h i n  t he  past f i f *  years: i n  1921 i t s  populat ion was around 
5,000; by 1947 it was 30,000; by a 1975 est imate the populat ion had 
swelled t o  958,000, w i th  an estimated 652,000 i n  the c i t y  o f  Amman 
i t s e l f .  One reason f o r  the growth of  Amman i s  i t s  a t t r ac t i on  as an 
employment center f o r  landless Pa les t in ian refugees. I n  the North, 
the  major urban populat ion concentrat ion i s  I rb id ,  w i th  an estimated 
1975 populat ion of  128,000. Throughout the country urbanizat ion has 
been dependent on the  increase i n  water suppl ies made possible by more 
sophist icated technology; however, increasing burdens are placed on 
l im i t ed  suppl ies as urban populat ions continue t o  expand; demand i s  
already ahead o f  the  ab i l i ty of pub l i c  water systems t o  supply safe 
piped water i n  Amman (Arthur 0. L i t t l e  1979:1,3-41). 

1.4 Ethnic characters t ics  o f  populat ion 

Jordan i s  a predominantly Arab Islamic society, w i th  lsss than 105 
- o t  ths  populat ion cmpr ised  o f  m inor i t y  groups o f  Circassians, Armenians, 

and Kurds. However, thare i s  an important d i s t i n c t i o n  t o  be made 
I between t he  Transjordanian and Bedouin populat ions cons t i t u t i ng  the  

"nat ive Jordaniansm and the Pa les t in ian Arabs who, enter ing the country 
i n  large numbers since 1948, now cons t i tu te  a t  least  50% of the popu l a t ion  
o f  the East Bank. Whereas the Palest inians, who now dominate much - of the cu l t u r a l  and soci al I i f e  o f  Jordan, tend to be sedentary and 
urban, the Transjordanians are bas i ca l l y  t r i b a l  and ru ra l ,  the t rue  
Bedouin t r i b e  being a f u l  l y  nomadic group based on camel herding. 
Therefore, despi te the  un i f y ing  force of  Islam, the very deep-lying d 

distinctions between these fwo groups i n  Jordanian soc ie ty  makes nation- 
a l  un i t y  d i f f i c u l t  t o  maintain (Nyrop 1974:2,75). 

1.5 Educational charac te r i s t i cs  o f  populat ion 

- - L i teracy:  about 50055% i n  East Jordan 
somewhat less than 60% i n  West Jordan 

Educational system (see also 2.5.0) 

Education i s  f r ee  and compulsory f o r  the f i r s t  nine grades of the 
educational ladder i n  Jordan, and i s  f res  f o r  both general and vocational 
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EAST BANK POPUU\TION BY GOVERNORATE 
[ ] Percent of 1977 East Bank Population 

(Arthur D. Little 1979) 



secondary education as we1 l as f o r  teacher t r a i n i ng  i n s t i t u t e s  and the 
Higher I n s t i t u t e  of  Agr i cu l tu re  (see 2.5.0). Textbooks are provided 
f ree of charse i n  elementary and preparatory (middle) schools, whi le 
a nominal charge i s  required f o r  textbooks i n  secondary schools. 
While t hs  Jordanian M in is t ry  o f  Education pays the b i l l  f o r  education 
o f  i t 5  own pecole, the r espons ib i l i t y  f o r  the education of  the numerous 
Pales t in ian refugees w i t h i n  Jordan has been assumed by the  United 
Nations Re l i e f  and Works Agsncy f o r  Pa les t in ian Refugees (UNWRA) and 
UNESCO. I n  1977 there were 192 UNWRA schools, and f i v e  UNRWA vocational 
t r a i n i n g  centers; these schools fo l l ow the  same curr iculum and use 
the same textbooks as do the schools under the M in is t ry  o f  Education. 
(Jordan ... Min i s t r y  of lnformation 1978:97-98). 

SCHOOL ENROLLMENT: 1977 -East Bank (frm Jordan ... M i n i s t r y  of 
lnformation 1978:97-98) 

no. o f  schools no. o f  students no. o f  teachers 
E l ementary 1,123 402,40 1 11,636 

Although the Jordan i an d u c a t  ional s y s t m  o f f e r s  both academic and 
vocational programs t o  the secondary student, thbre has tended t o  b9 
a very heavy concontrat ion of students i n  academic programs, whi le  
vocational programs have not a t t rac ted  enough students t o  meet the national 
demand f o r  mid-level technicians and sk i  l led workers. The gradua%s o f  
academic programs have the worst unemployment r a t e  o f  any educations' 
group, wh i l e  many Jordanian un i ve r s i t y  graduates, f i nd i  ng l i tt l e  demand 
f o r  t h e i r  s k i l l s  i n  t h e i r  na t i ve  country ( s c i e n t i f i c  personnel, f o r  
example, are o f ten too specia l ized to be of use t o  Jordanian Industry),  
must seek employment abroad, espec ia l l y  i n  o i l - r i c h  Arab nations. 
The money sent home by s u d  workers has had a s i g n i f i c a n t  e f f e r3  on 
Jordan's foreign exchange pos i t i on  (Nyrop 1974:104). 

Un ive rs i t y  education (see 2.5.0) 

Brain dra in  

Jordan has a long h i s t o r y  of broader education, i t s  modern educational 
system dat ing back to before World War I. Considerable investments 
I n education have made the present Jordan 1 an peop l e an educational 
e l i t e  i n  the  Near East region, where they serve as teachers, doctors, 
s t a t i s t i c i ans ,  bankers, and technocrats (Qi rks  and S i n c l a i r  1979: 
75). Bacause large numbers of  t h i s  educated populat ion works abroad, 
Jordan i s  o f ten said t o  su f fe r  from a b ra ln  drain. Jordan i s  seen 
as invest ing large sums o f  money i n  provid ing education f o r  people 
who then taks t h e i r  s k i l l s  abroad where they can earn m r e  money 
than a t  home. A survey taken i n  1975 indlcated t h a t  near ly 705 o f  



those Jordanian abroad i n  1975 had a secondary school c e r t i f i c a t s  
o r  higher as opposed t o  on ly  8.49 o f  the domestic pcpulat ion as 
as recorded i n  1976 (8 i r k s  and S i n c l a i r  1979:76). However, it 
should a lso be noted t h a t  jobs f o r  persons wi th  higher education i n  

- Jordan are l imited; many educated Jordanians have not gained t h e i r  edu- 
ca t ion  a t  gvernment expense bu t  ra the r  a t  t h e i r  own expense o r  by 
at tending free i n s t i t u t i o n s  i n  countr ies such as Kuwait, the U.A.E., 
Qatar, and Saudi Arabia; and Jordan receives considerable a id  frcm 
those very A r &  countr ies i n  whicb most o f  i t s  educated foreign workers 
ara employed (B i rks  and S i n c l a i r  1979:76-77). 

Perhaps more serious than the loss o f  educated Jordanians i s  the loss 
from the r u ra l  sector o f  workers who have gone e i t he r  t o  urban areas o r  
abroad, where wages are higher. Cn fact,  it has been suggested t h a t  t h i s  
manpower loss ra the r  than weather condi t ions has been responsibls 
f o r  the declir::~ i n  production i n  the ag r i cu l t u ra l  sector over the 
past  several years ( a i r k s  and S inc l a i r  1979:76). 

1.6 HEALTH CHARACTER1 STlCS OF THE POPULATION 

As i s  the case f o r  many lesser developed nations, s t a t i s t i c a l  information 
on hea l th  condi t ions f o r  Jordan i s  o f  on ly  l im i ted  r e l i a b i l i t y .  The 
l im i t ed  funding and the  small s t a f f s  o f  the  M in i s t r y  of Heal th and the 
Department o f  S t a t i s t i c s  w i th  r espons ib i l i t y  f o r  the  development o f  heal th 
s t a t i s t i c s  v i r t u a l l y  preclude the presentat ion of  accurate s t a t i s t i c s  

I r e l a t i n g  to  mortal i iy rate, death rate, and disease prevalence. 
.I 
1 The M in i s t r y  of Health maintains an information systsm f o r  reportable 
- - 
I - diseases and m r t a l i t y  f igures are a lso reported; large-scale under- 
I - - 

repor t ing  is, however, preval s n t  throughout. The fo  l lowi ng figures, 
- 

presented i n  Gal l i van (1977:xi), have been adjtlsted t o  account f o r  such 
underreporting. 

qeneral hea l th  s t a t i s t i c s  (Gal l ivan 1977) 

crude death rate:  14.7 per 1,000 persons 

i n f a n t  mor ta l i t y :  90-100 per 1,000 l i v e  b i r t h s  

maternal mor ta l i t y :  13.5 per 1,000 obs te t r i ca l  hosp i ta l iza t ions.  

average l i f e  vectancy: 53 years - 
- 

domestic water consumption per day per capi ta:  20-40 l i t e r s  

1.6.1 Major Hsalth Problems 

Reportable diseases f o r  1975, i n  ordsr of  preval ence, were trachoma 
( r esu l t i na  f ran excessive dust and lack o f  moisture i n  the environment). 
measles (There are no s i g n i f i c a n t  i n u n i t a t i o n  programs), in fgc t ious 
hepa t i t i s ,  typhoid fever, dysentery, malar ia (dramat ical ly  reduced 
since the  i n s t i t u t i o n  o f  an internat ional  eradicat ion program in  19561, 



s ta~~hv lococca l  rneninqitis, tuberculosis (about 500 new cases per year, - 
p r i  aar: I y amng semi-nomad i c  populat ion groups), whoopina couqh, tetanus, 
and diphther ia.  Inadequate irrmunization programs appear to account f o r  
occurrences o f  c revent ib le  diseaeses such as measles, whooping cough, 
pol  iomyslet i  s, tetanus, and diphtheria, whi le  the high occurrences o f  
i n f ec t i ous  .hepat i t i s ,  typhoid fever, and dysentery can be traced t o  
water contamination and personal hygien i c  prac t ices (Gal l ivan 1977: 
26-28 . 
Among ch i  l dren under f i f t een ,  who, together w i th  wmen of r ep rodud i  ve 
age, canpr i se as much as 70% of the popu l a t  i on, major heal th prob lems 
are: gastro-enteric and resp i ra to ry  infect ions,  prevent ib le  in fec t ious  
diseases, and condi t ions associated wi th  c h i l d b i r t h  (Gal l ivan 1977:ix). 

Despite a cont i  nu ing  improvement ' i n  the n u t r i  t i ona l  status of  ch i l dren 
it was recent ly  learned f ran  an examination o f  pub1 i c  hospi ta l  ad- 
missions t h a t  twenty percent of  ch i ld ren  admitted t o  hops i ta ls  were 
ac tua l l y  su f fe r ing  f ran malnut r i t ion ,  a t t r i bu ted  to fac tors  such as 
e a r l y  weaning t o  unhygienic cow's milk, prolonged breast feeding w i t h  
l i t t l e  o r  no supplementation, lack of  heal th and n u t r i t i o n  knowledge 
on the p a r t  of  mothers, unsafe water sources, and poor san i ta t ion 
f a c i l i t i e s  (Gal l l van 1977:~). 

- 
1.6.2 Pa ras i t i c  diseases 

While incomplete repor t ing remains a problsm f o r  accurate assessment 
o f  the s ta tus  of  pa ras i t i c  diseases, a recent study i den t i f i ed  about 
524 cases of  Leishmaniasis, 259 o f  them in  the East Jordan Valley, 
where studies have revealed t h a t  the disease has boen hyperendemic 
f o r  decades. Another pa ras i t i c  disease which, l i k e  Leishmaniasis, 
i s  associated w i th  chronic morbidity, i s  hydatid disease (Uni locular  
Echinococcosis), which i n  endemic areas i s  t ransmit ted between dogs 
and sheep (Arthur 0. L i t t l e  1979:1,3-26). 

Although it i s  not now a heal th problem in  Jordan, a l l  of  the fac tors  
necessary f o r  the transmission of sch is tosmias is  are reported t o  
be present i n  Jordan except f o r  the presence o f  establ ished colonies 
of vector snai ls. Temporary colonies of sna i l s  have been reported, 
however, and, moreover, a 1977 survey revealed t h a t  about $5 of the 
foreign workers (who are caning i n  increasing numbers to perform 
ag r i cu l t u ra l  labor i n  Jordan) had ur inary  schlstosorniasis. The M in i s t r y  
o f  Health, aware of the potent i  al prob lern, has taken measures by 
destroying temporary colonies of  vector sna i l s  as they are i d e n t i f i s d  
(Arthur O. L i t t l e  1979:1,3-26). 



1.6:3 Pr fnc ipa l  causes o f  3s~th - 
Percentaae D i s t r i bu t i on  ~i Age-Specific Causes o f  Death 1974 

Cause o f  Desth 

Vascu I ar  d i seases 
Neop 1 a s t  i c d i seases 
Resp i ra to r y  d i esease 
E n t e r i t i s  8 Diarrhea 
Accidents 8 I n j u r i es  
Per i natal  Causes 
Malnutrit ion/Anemias 

1 ess 
than I 1-4 - 

4 7 
N/A I 
28 19 
3 6 26 

1 9 
15 N/A 
6 4 

15 and 
over 

44 
10 
17 
N/A 
12 
I 
I 

A1 I  
ages 

23 
5 

20 
16 
9 
6 
3 

Other known causes 15 3 5 3 0 15 19 
A l l  Known Causes 100 100 100 100 

Nedical care 

Populat ion per ~ h y s i c i a n :  1,803 

Populat ion per nurse: 3,203 

Populat ion per hospi ta l  bed: 599 

Desp i t e  the preponderance o f  hsa I t h  and d i  sease prob I ems associ atsd w i t h  
underdevelopment and poor water supplies, Jordan's heal th care systems 
tend t o  be di rected toward t he  disease patterns of  developed countries, 1 

where a large number of Jordanan physians haye received t h e i r  medical 
t r a i  n i  ng. Thus, ra ther  than p lac1 ng ernphasi s on prevent i vo and cura t ive  
e f f o r t s  a t  an ear ly  po in t  i n  the hea l th  care system, Jordan's health 
care program has tended t o  focus a t ten t ion  and money on hospi ta l  - level 
care of acute i l  lness episodes (Gal l i van 1977:ix). 

As o f  December 1975 there  were 35 hospi t a l  s ' in  Jordan: 13 of these, 
accounti ng f o r  about 495 of beds were operated by the c i v i l  govern- 
ment; 4, accounting for  325 o f  beds were operated by the m i l  i ta ry ;  
18, account i ng f o r  the remain i ng 19.5s of hosp i t a l  beds, were 
p r i v a t e l y  operated (Gal l ivan 1977:44). S ign i f i can t  pat terns i n  the  
d i s t r i b u t i o n  of  hospi ta l  f a c i l i t i e s  are: concentration i n  urban 
locations; almost cornplste concentrat ion of  p r i va ta  and m i l i t a r y  
f a c i l i t i e s  i n  the north; locat ion of  c i v i l  government f a c i l i t i e s  
i n  Amman governorate i n  a proport ion s l  i g h t l  y i n  excess of the 
population; and an inadequate number of inpat ient  f a c i l i t i e s  i n  
I r b i d  governorate. 

I n  add i t ion  t o  services o f fered by hospitals, outpat ient  services 
are a lso ava i lab le  i n  c l i n i c  f a c i l i t i e s .  Including hosp i ta ls  there 
were !n 1975 a t o t a l  of 565 locat ions o f f e r i ng  outpat ient  care, 
the largest  number of  which (363) wer9 c l i n i c s  or hea l th  centers 
operated by c i v i l  govsrnrnents. Most of  thesa c l i n i c s  are s ta f fed . 
only by male nurses wi th  various decrees of  t ra in ing,  w i th  physicians 



v i s i t i n g  once o r  twice a week CGallivan 1977:46). 

A ce r t a i n  amunt  of  t r a d i t i o n a l  medicine, aimed p r i n c i p a l l y  a t  
t h e  exorcism o f  e v i l  s p i r i t s  considered responsible f o r  i l lness,  
continues t o  be pract iced i n  Jordan (Gel l ivan 1977:43). Of 
p a r t i c u l a r  importance among t r a d i t i o n a l  p rac t i t i oners ,  are ->he 
~ t r a d i t l o n a l  midwives o r  dayah, who are estimated to  at tend about 
62% o f  b i r t h s  i n  t he  country (Gal l i v a  1977: 5 0 ) .  

There has a lso been a d i s t l n d  sack of  coordination i n  the provis ion o f  
hea l th  care. I n  order t o  remedy t h i s  s i t ua t i on  and rndte more e f f i c l e n t  
use of the d i verse sources of heal t h  care, a Supreme Hea l t h  Counc i l 
has been establ ished (see 2.1.3.9.1). 

1.7 Water supply and san l t a t i on  

Water supply 

Inadequate water supply and san i ta t ion  are major cont r ibutors  t o  the 
gastro-enteric diseases whlch are responsible f o r  many childhood deaths 
i n  Jordan as we1 l as the high incidences a t  al l age leve ls  of diseases 
such as in fec t ious hep ta i t i s ,  typhoid, and dysentery. (Gal l i van 1977: 
32). A p a r t i c u l a r l y  s t r i k l n g  example a f  Jordan's s l ( ~ j c e p t i b i l i t y  t o  
waterborne diseases occurred i n  January 1976, when approximately 4,300 
persons i n  the  Sa l t ' a rea  were a f fec ted by a17 q i d e m i c  o f  b a c i l l a r y  
dysentery (Gal l i van 1977:34-35). 

Water consumption i n  Jordan f o r  1975 was estimated a t  421 m i l l i o n  cubic 
meter and i s  expected to increase -to approximately 555 FGM by 1980. Only 
about 10% o f  t h i s  use was accounted f o r  by domestic consumption. Desplte 

-- 1 nd ica t  ions t h a t  there I s  an excess of  water supp l i es of water demands 
- (an estimated 51 MCM f o r  19751, severe shortages of water, espec ia l ly  

domestic waters, were reported f o r  1975; these were t raced to two major 
causes: operat ional problems i n  water supply systems and a geographical 

- incongruence between ava i lab le  water sources and water users (Gal l i van 
1977:33). The s i t ua t i on  I s  espec ia l l y  serious in  Amman, where the - - water supply system has not  been able t o  keep pace wi th a popu l a t ion  
t h a t  has increased seventeen-fold since 1948. Much of Amman's populat ion 

- must r e l y  on water frcm tanker trucks, which are reported t o  be i n  greater  
number i n  Amman than i n  any other c i t y  i n  the world (Gal l i van 1977:34). 

A survey cover1 ng 747 communities bu t  not  l nc l  uding Amman recent1 y establ ished 
- than on l y 1 -5% have sa t i s fac to ry  ( i n  qua1 i t y  and quanti t y )  potab I e water 

- supp l les f o r  80% o f  t h e i r  residents; 18% prov i de s a t i  s f  actory supp l y 
- t o  50% t o  79% of  t h e i r  resldents, and ' ' 5  provide satisfactory supply 

t o  I% t o  508 o f  t h e i r  residents. The r m a i n i n g  e n t i t l e s  (more than 
- - 66% o f  the t o t a l  have no potab l e water supp l y systems a t  al  I. 

- Domestic water l evsl consumption per cap i ta  per day has been estimated a t  
from 40 t o  60 l i t e r s  per day f o r  Amman; 10 l i t e r s  per day f o r  the Jordan - Valley; and 20 l i t e r s  f o r  the r e s t  o f  the country. This contrasts w i th  
163 l i t e r s  per day f o r  Damascus, and an average of 35-90 psr day f o r  

- 

developing countr ies as a whole(Gall ivan 1977:33). [u.s. consumption 



Water quant i ty  i s  there fore  being increased without a corresponding increase 
i n  water qua l i t y  (Syc r i s i s  1977:56). 

- - Sani ta t ion - 
Only Amman and S a l t  have water-borne excreta disposal systems. While the - 
Amman system i s  new and i t s  construct ion i n  stages make it open to continual - 
expansion, the S a l t  system, which serves about 40% o f  t he  population, 
i s  antiquated. I n  Aqaba a primary treatment p lan t  serves p a r t  o f  the newer 
urban areas. Engineering studies f o r  the renovation of  t he  SalS system ? - - 
have been canpleted, however, as have studies f o r  new systsms f o r  Zarqa - 
and Jerash (Gal l i van 1977:35). 

Amman's sewage co l l ec t i on  sysi'em and act ivated sludge treatment p lan t  i s  
designed to handle 60,000 m3/day average f low (78,000m3 peak) and t o  
serve 300,000 inhabitants. E f f l uen t  from the treatment p l an t  i s  d is-  
charged t o  Se i l  Zarqa; the sludge i s  anaerobical ly digested, dewatered i n  
dry ing beds and given t o  farmers for  use as s o i l  condi t ioner o r  f e r t i l i z e r .  
Because of operat ion prob lems, the  e f  f  I uent process i s  on l y 805 e f  f i c i  ent. 
(Arthur D. L i t t l e  1979: 1 :3-74). Data on wastewater qua1 i t y  f o r  Amman 
ind icate  t h a t  sewage i s  characterized by levels of 800 and so l ids  higher 
than t yp ica l  U.S. averages, even for  strong sewage. (Arthur D. Li t t le:I :3-75). 

Indus t r ia l  wastewaters are usual ly  dishcarged untreated i n t o  nearby streams 
o r  ponds o r  i n t o  sept ic  tanks. Na regulat ions cover such discharges (Arthur 
D. L i t t l e  1979:1:3-75). 

Those bu i ld ings not connected t o  the Amman o r  Sa l t  systems use sub-surfacs 
seepage p i t s  o r  cess pools f o r  water ca r r ied  wastes. Wastes from such 
systems tend t o  percolate through t o  and contaminate the  communities' 
water supp I y aqu i fers  (see above under water qua l i ty) . 

Rofuse disposal - 
Although m s t  o f  the larger communities i n  Jordan have systems to co l lec t ,  - transport,  and disposal o f  refuse, these systems are a l l  underequipped 
and understaffed and a l l  dispose o f  re fuse i n  open-burning dumps. 
The systems present hea l th  hazards because o f  rodent and insect  in fes ta t ions 
and also lead t o  a i r  and water p o l l u t i o n  (Gal l  Ivan 1977:35). 

The f i v e  year plan foresees a JD1,000,000 investment for the  establishment 
i n  Amman of  an integrated scheme f o r  the co l lec t ion,  t ranspor t  and disposal 
of garbage through more san i tary  methods (Gal l ivan 1977:35). 

1.8 POPULATION AND BIRTH CONTROL 

Jordan has reported t o  the UN t h a t  it f inds i t s  b i r t h  r a t e  acceptable. 
- Howsver, the government t o  l eratss p r i va te  f  am i l y p I ann i ng ac t i v i t y ,  and, 

wh i le  no po l i c y  favor ing family planning has been a ins t i tu ted ,  fhe 1976-1980 
nat ional  economic plan c i t e s  a need f o r  !Ithe adoption of  a c lear pol icy 
regarding family planning which aims a t  r a i s i n g  the soc ia l ,  economic, 
and hea l th  condi t ions of  c i t i zens,  and enabl ing a l l  f ami l i es  t o  deternine 



the  ideal number of  t h e i r  members wi th  i n  the framework o f  acquaint ing 
them w i t h  the impl icat ions and e f fec ts  of  populat ion g o w h t  and wi th  the 
p o s s i b i l i t i e s  and methods of  fami ly planning.I1 (Gal l Ivan 1977:19). 

The on ly  fami ly  planning organizat ion i s  the:. 

Family Planning Protec t ion Associat ion 
- P.O. Sox 19999 

Jerusalem. 

I t  runs ten p r i va te  fami ly planning c l i n i c s .  Family Planning Internat ional  

- 
has given assistance f o r  demographic studies and re la ted  projects; assistance - has al so been provided by the IPPF and the Pathf i nder Fund. 



2.0 ORGANIZATIONS WITH INTEREST IN ENVIRONMENT AND NATURAL RESOURCES 

2.1 CENTFIAL GOVERNMENT AGENC I ES 

Jordan i s  a cons t i tu t i ona l  monarchy, wi th gxecutive power vested in  the 
King who governs wi th  the assistance of  t he  Counci I o f  Min is ters  and 
l e g i s l a t i v e  power vested i n  a bicameral National Assembly. There are 
e i gh t  admin is t ra t ive  prov i nces, th ree of wh i ch have been under l srae l i 
occupation since 1967. 

- 
2.1.1 Councils and i n t e rm in i s t e r i a l  bodies 

- 
2.1.1.1 National Planning C o u a  (WC) 

Establ ished i n  1971, the NPC i s  the only Jordanian i n s t i t u t i o n  smpowered 
by law t o  formu la te  soci a1 and economic development plans on t he  - - 
nat ional  level.  

I t s  funct ions are: t o  formulata long-range national plans aimed a t  the 
development o f  Jordanian society i n  the economic, social,  cu l tu ra l ,  
and manpower f ie lds ;  t o  i d e n t i f y  manpower needs o f  the country and 
ass! s t  Jordan ians i n  rneeti ng those needs; to se t  up a system t o  
evaluate and monitor development programs; t o  establ i sh  cenfers or  
i n s t i t u t e s  f o r  organizat ion, leg is la t ion,  planning, devslopmsnt, and 
research; and t o  serve as the l i n k  between a l l  m i n i s t r i e s  and foreign 
f i nanc ia l  sourcos--development pro jec ts  requ i re  the p r i o r  approval o f  
NPC, I t s  Board o f  Directors, and the Cabi net. 

Among the pro jec ts  i n  which t h e  Counci I i s  involved are: the  Hi Weya 
Aqaba Ra i l way, the Hussei n Thermal Power Sta t ion a t  Zarka, the 
Highland I r r i g a t i o n  P ro j ec t  (Abu-Asslussun Wehaideh, etc.), the 
Hofa-Zaltarl Water Supply Project ,  and several road-bui lding projects.  

Composition: A Board o f  D i rec tors  composed of , the Prime Min is ter  as 
Pres i dent; the Pres i dent o f  the NPC, who al so serves - 
as v i ce  president  of  t he  Board, has t h e  rank o f  minister. 

- 
-- -- . . 

Operating budqet f o r  1976(est 1 : JD26 1,000/0.19% o f  t o t a l  . 

2.1.1.2 Jordanian Council f o r  Human Environment A f f a i r s  

The Jordanian Councl I f o r  Human Environment A f f a i r s  was establ ished 
on Ju ly  24, 1973; it has estab I ished an environment secre ta t  fa t  w i t h  

- r e s p o n s i b i l i t y  f o r  implementing i t s  reso lu t ions (Johnson and Johnson 1977) 
No fu r the r  Information on the a c t i v i t i e s  o f  t h i s  organizat ion was 
avai table. 

= 

- 2.1.1.3 The Highest Committee for  Pub l ic  Safely 

Set up on ins t ruc t ions frcm the  King i n  September 1977, t h i s  i s  an 
in termin i  s te r  i a l  committee charged wi th  i n  it iat ing,  developing, or- 
ganizing and d i r ec t i ng  a c t i v i t i e s  f o r  diesease contro l ,  pub1 i c  
cleanliness, improvement o f  the environmen?, and water and food 



cont ro l .  The committee repor ted ly  mests regu la r l y  t o  discuss and 
form nat ional  p o l i c y  on environmental problems (Preparatory Committee ... I978a:42). 

- - 2.1.2 GOVERNMENT MINISTRIES 

2.1.2.1 M in i s t r y  o f  Agr i cu l tu re  
Amman 

Operatinq budqet f o r  1976: JO2,494,5OO/ 1 -8% o f  t o t a l  budget 

Subun i t s  

Veterinary and Health ~ i r e c t o r a t e  
-operat ing budget 1976: J0337,100/ 0.255 o f  t o t a l  budget 

Forestry and So i l  Conservation Di rec tora te  
-projects: a f fo res ta t ion  projects, including acqu is i t i on  o f  

lands f o r  a f fo res ta t ion  
-operat ing budget 1976: JD367,800/0.27% o f  t o t a l  budget 

50,000 o f  which was f o r  acqu is i t i on  of  land f o r  a f fo res ta t ion  

The D i rec to ra te  i s  composed of four Div is ions:  t he  D iv i s ion  o f  
So i l  Conservation, the D i v i s i on  o f  Nurseries, the  Div is ion o f  
Forestry, and the D i v i s i m  o f  Investment and Protsct ion.  

D i rec tora ta  of Aqr i cu l tu re  Produci ion and P lant  Pro tec t ion 
-established i n  1952 wi th  the ob jec t  of  car ry ing ou t  research . - 

I n  agr icu l t u r e  and extendi ng ag; icu l t u ~ a l  l nformat ion t o  
farmers; 

-operat ing budqet 1 976: JD790,4OO/O. 585 of  t o t a l  budget 

- indiv idual  pro jec ts  have Included the development of ag r i cu l tu re  
i n  the highlands, inc luding o l  i ve  p lan t ing  (l4O,OOO), the 
running of t h e  Al-Hussein Agr i cu l tu re  Stat ion a t  Al-Karak 
(50,0001, and Nursery Development (175,000); 

Agr i cu l tu ra l  Research and Extension Di rec tora te  
-operat ing budqet f o r  1976: JD598,400/0.44$ o f  t o t a l  budget 

Agr i cu l tu ra l  Train ing Center (32,0001) 

- Under t h i s  D i rec to ra ls  are K . 3  Div is ion  of  Agr i cu l tu ra l  Extension, 
the  D i v i s i on  o f  Documentation, and the  D iv i s ion  of Agr i cu l tu ra l  
Research. 

D iv i s ion  o f  Aqr i cu l tu ra l  Research 

Subsections of t h i s  D iv i s ion  deal with: p lan t  protect ion; f i s l d  
crops; f r u i t s ;  vegetables; so i ls ,  f e r t i l i z e r s  and i r r i ga t i on ;  and 
animal husbandry. Each subject-matter sect ion has a  head o f  
sect ion plus research o f f i c e r s  and rssearch assistants.  As of - 
1972 t he  d i v i s i on  h d  a  t o t a l  o f  67 employees, 5 w i th  Ph.D.'s, 

- 

I 4  wi th  Masters o f  Science degrses i n  Agr icul ture,  and 48 wi th  



Bachelor o f  Science degrees i n  Agr i cu l tu re  (Arssvik 1976:229). 

The D iv i s ion  operatss experlmen+al s ta t ions both in  the Jordan 
Val lsy and the  upland rzgions. As of 1976, there were a  t o t a l  
o f  e i gh t  stat ions,  w i th  the major s t a t i on  in the Jordan Val ley. 
Various s t a t l o x  concentrated on mattsrs such as: subtropical 
i r r i g a t i o n  agr i cu  l ture;  f i s h  cu l t u re  and f r u i t  ho r t i cu l tu re ;  
sheep breeding; range management; temperature agr icu l turs ;  and 
sett lement schsmes i n  the southern desert area (Aresvik 1976: 
231). Stat ions on the whole wsre sa id  to su f fe r  f ran  lack of 
f i e l d  support workers and a  high turnover in  personnel a t  the  
admin is t ra t ivs  levsi.  The'work o f  the  s ta t ions and the D i v i s i on  
as a  whole was hampered by the 1967 war, kk ich  forced the 
c los ing f o r  th ree years of  the s ta t ions a t  L a i r  A l  l a  i n  the Jordan 
Val ley (Aresvik 1976:232-235). 

D iv i s ion  o f  Agr i cu l tu ra l  Extension 

Agr icu l tura l  extension personnel are based a t  the  headquarters of 
the prov inc ia l  governorates and repo r t  to the d i r ec to r  of ag r i -  
cu l t u re  a t  the governorate headquarters. Subordinats personnel 
l i v i n g  w i t h i n  v i l l ages  are responsible f o r  matters such as t h s  
d i s t r i b u t i o n  o f  improved seeds and f e r t i l i z e r s  and +he co l l ec t i on  
of  s t a t i s t i c a l  data f o r  the  M i n i s t r y  (Aresvik 1976:235). 

D i rec tora ts  o f  Lives-hck Production and Ranges 
-estimated budget 1976: JD90,500/0.06$ o f  t o t a l  budget 

-research i n  accl imatized da i ry  c a t t l e  

D i rec tora te  o f  Veterinary and Animal Hsal th 

The d iv i s ions  o f  t h i s  d i rec to ra te  are: t he  I n s t i t u t e  o f  Animal Health; 
the D iv i s ion  of Fisheries; and the  D i v i s i on  o f  Vster inary Services. 

. . 
2.1.2.2 M in is t r y  of  Transport 

METEOROLOGY DEPARTMENT 
Amman C i v i l  A i r p o r t  

Operatinq budget f o r  1976: JD23 1,000/0.17~ o f  t o t a l  budget 

Deals w i th  cl imatology and agrometeorology. 

-it has published: Cl imatoloqical  A t las  o f  Jordan; Handbook of 
Cl imatological  Data 

-The Department I s  headed by a  dl r ec to r  general and i nc l  udes an 
agrometerologfst and a  c l ima to log is t  among ies top-ranking employess. 
There are about 230 other employees, about 30 o f  which are sc i an t i s t s  
(Paylore 1977:96). 



2.1.2.3 M in i s t r y  o f  Industry and Trade 

S t a t i s t i c s  Department 

The DeparPmentls Demographic Ssction i s  respons 

ProJects inc!rlde: a Socio-Economic Study o f  the  
Budget survsy, t he  davelopment of  a Sta 
Center. 

i b l e f o r  censuses. 

Population, a Family 
t i s t i c a l  Train ing 

Publ icaf ions: t he  Department publishes an annual S t a t i s t i c a l  Yearbook 
I n  Engl ish and Arabic, which contains s t a t i s t i c s  re- 
l a t i ng  t o  demography, agricu l tu re ,  and economics. 

Operating budget f o r  1976( es t )  : JD 193,500/0.14~ o f  t o t a l  budget 

E l e c t r i c i t y  Author i ty  

- 

D i rec to ra te  o f  Standards 

2.1 .Z.4 M in i s t r y  o f  Tourism and Ant i 'qu i t ies  

Operating budget f o r  1976(est) : JD35 1 ,OOO/O.26% of  t o t a l  budget 

A c t i v i t i e s  include res to ra t ion  o f  an t i qu i t i e s  s i t e s  (on ly  about JD3,030 
projected expenses f o r  1976). 

The M in i s t r y  has r e s p o n s i b i l i t i e s  r e l a t i n g  t o  the National Parks 
and H I s t o r l c  Monuments system o f  Jordan and I s  a members of  the In ter -  
nat ional  I !4ion f o r  the  Conservation of  Nature (Tryzna 1976). 

2.1.2.5 M in i s t r y  o f  I n t e r i o r  f o r  Municipal and Rural A f f a i r s  

Operati n@-budget f o r  1976 (es t )  : JDZ4 1,000/0.17% o f  t o t a l  budget 

~ r o j e c t s ' ' i & l u d e  studies f o r  planning of c i t i e s  and v i l l ages  
and regional planning, as we1 l as the construct ion o f  v i i  lage 
schools,"and surveying activities. 

The Minist ry,  whose chief  c i v i l  servant i s  by law required to be a 
c i v  1 l engi new, prov Ides techn i cal assistance to l ocal counci l s f o r  
t h e  construct lon of, amng other things, sewage disposal f a c i l i t i e s .  

The M in i s t r y  administers the  Municipal and V i l l aqe  Loan Fund, which 
f inances water d i s t r i b u t i o n  systems i f  requested by municipal 
o r  v i l l a g e  counci ls  and subject  to t h e  Fund's approval. In 1977 
t he  Fund, which provides funds on ly  f o r  communitlss of  a t  least  
1,000, loaned about 5370,000 f o r  16 water re la ted  projects, accounting 



2.1.2.6 M in i s t r y  dt -. Education 

Operat i nq budget 1976(est) : JD l6,35O,OOO/ 1 2. I $ o f  t o t a l  budget 

The m in i s t r y  i s  respons i b  le, among other things, f o r  general education 
' and elementary education as we1 l as f o r  preparatory and secondary 
education (635 o f  I t s  budget I n  19761; ieacher t r a i n i n g  (4.5% 

?, 
o f  i t s  budget i n  1976); vocational sducation (2.95 o f  i t s  budget 
i n  1976); ag r i cu l tu ra l  education (1.6% of  i t s  budgst i n  1976); and 
i l l 1 te racy m n t r o l  and adu l t  education (0.34% o f  i t s  budget i n  1976). 

2.1.2.6.1 Education Council 

Composed o f  the Min is ter  of  Education as President and 15 other 
members, the council serves to advise t he  M in is t ry  on educational 
pol icy, planning, and procedural matters. 

2.1.2.7 M in i s t r y  o f  Supply 

Maintains a Center f o r  Corn Research (JD20,OOO budgst? f o r  1976). 

2.1.2.8 M in is t r y  o f  H ~ a l t h  

Operating budqet 1976(est) : ~05,950,000/4.3$ of t o t a l  budget 
The m in i s t r y  runs laboratories, has a proqram f o r  preventive 
medicine and cura t ive  medicine, and runs Train ing and education 
programs. 

The M in i s t r y  i s  responsible fo r  monitor ing and c o n t r o l l i n g  ths  
bacter io log ica l  qua l i t y  of water bu t  repor tsd ly  lacks the funding 
and the personnel t o  psrform t h i s  task adequately. 

Supreme Health Council 

Formed i n  1977 t o  plan, organize and coordinate a l l  heal th servlces 
and the  country and to promote medical research, the Counci l l s  
president  I s  t he  the Prime Min is ter ,  whi le the M in is te r  of Health 
serves as v ice  president. There are 17 other members. The 
d i rec to ra te  of planning and foreign r e l a t i ons  a t  the M in i s t r y  of 
Heal t h  I s  to a&' as secretar i at .  - 

M in i s t r y  of  Finance 
Lands and Survey Department 
P.O. 8 o x  70 
Amman 

Operating budqet f o r  1 %'6( es-;') : 205,550/0.15$ of  i o t a  
Functions: cartography. 

The Department i s  charged w 1 t h  mek i ng general surveys 
def i n i ng the ye-*:rat boundaries o f  v i  l lages, and draw 
ind ica t ing  i.hes6 boundaries. I t  i s  al so charged w i t h  

of the country, 
ing gp the maps 

land s e t t  1 emsnt . 



2.1.3 INDEPENDENT AGENCIES AND GOVERNMENT ENTERPR 

2 . 3  - Natural Resources Authority(NRA) 

- 
- operat ing budqet f o r  1976(est) : JD 1,575,000/ 

SES 

.2% o f  t o t a l  budget 

As provided f o r  by the  1968 by which it was establ ished tha functions 
of t he  NRA are: to formulate a nat ional  water pol icy to be approved 
by the  Council o f  Ministers; t o  formulate a po l i c y  f o r  the u t i l i r a t l o n  
and development o f  mineral and rock resources o f  the country to be 
approved by the Counci l o f  Ministers; t o  cooperate wi th the M in i s t r y  
of A g r i c u l t u r e ' i n  the  development o f  ag r i cu l t u re  i n  those areas brought 
under i r r i g a t i o n  and reclamation;. and t o  o f f e r  technical advice and 
consu l ta t ion i n  the f i e l d  o f  mineral exp lo i ta t ion.  With the formation 
of organizat ions such as the Jordan Val ley Authority wi th  broad powers 
t o  cont ro l  water supply and water po l i c y  w i t h i n  i t s  area o f  j u r i sd i c t i on ,  
t he  importance o f  t he  NRAfs r o l e  i n  water po l i c y  has been severely 
reduced (Preparatory Committee...l978~:19-20). 

The NRA i s  reported t o  be su f fe r ing  from a lack of manpower caused by 
the b ra in  drain-the loss of  Jordanian expert ise and manpower to fo re ign 
countr ies which can o f f e r  more a t t r a c f i v e  f inanc ia l  inducements t o  
t ra ined  Jordanians. During recent years t he  NRA has l os t  more than 
75 o f  i t s  best  d r i l l e r s ,  100 hydrologists, hydrogeologists, geo- 
phys i c i  sts, d r  l I, l i ng eng i neers, chemists and c i  v l I eng i neers, and more 
than 300 mechanics, e lec t r ic ians,  welders, blacksmiths, carpentars, 
and f 1 t t e r s  (preparatory ~omm i ttee.. .1978c: 26) . 
Subunl t s :  

D i rec tora te  o f  Geological Research and Mlnin 
-research has included work i n  geophysics tnd o i l  exp 

-operat I ng budget 1976 (es t )  : JD252,170/0.19$ o f  -tota 

Technical 'Services D iv i s ion  

l o r a t  ion; 

I budget 

-the D iv i s ion  operates a minerals laboratory, which according t o  onc 
assessment Is l'wel I equ ipped to car ry  out  most m i  nera log! ca l 
and anal y t l c a l  procedures, rou t ine  and non-routine, which are 
l i ke l y  to be required1' (Leo 1978:2). Speclf  i c  sect ions o f  the  
laboratory have equipment f o r  deal i ng w l t h  mineralogy, mineral 
dressing, clay, and chemistry. The laboratory was found t o  
be weakest i n  the category of  mineral separation. Furthermore, 
the mineralogical sect ion was found t o  be understaffed and 
i n  need of a wel l -qua l i f ied  mineralogist-petrographer and 
one or  two wel l - t ra ined technicians. (Leo 1978:7). The laboratory 
operat ions were scheduled t o  move i n t o  new quarters i n  mid-1979. 

Another invest igator  (Pressler 1978:12) w i th  in teres ts  p r ima r i l y  
I n  non-metal l ic  mineral resources i n  Jordan, found the laboratory 
set-up d s f l c i e n t  i n  terms o f  both equipment and expert ise to the 



po in t  of not  being able to perform i t s  funct ions properly. He 
found the laborator ies i n  inmediats need o f :  a complete Petrographic 
and.Mineraological Laboratory; a well-equipped and managed Analy t ica l  
Laboratory; a complete Mineral Benef i c i a t l o n  Laboratory; and an 
I ndus t r i a l  Mater ia ls  Testing Laboratory (Pressler 1978:12). - --. 

Lands Oirectorata 

I r r i g a t i o n  Di rec tora te  

Operatl nq budoet 1976 ( e s t )  : JD745,550/0,55$ o f  t o t a l  budget 

Act l v i i - i es  include the aevel opment of water resources, and repa i rs  
o f  i r r i g a t i o n  systems. About JD20,OOO were a l located f o r  s o i l  studies 

- .  p ro jec ts  .- -..- i n  Al-Qatrana, Sultaneh, and Wadi Al-Abyad In  1976. . . 

Water Resources Development D i rec tora te  . . . . - .  . 
. The a c t i v l t i e s o f  the  d i rec to ra te  include exp lor ing and developing 

groundwater and surface water resources, coordinat ing hydrological 
and meteorological ac t i v i t i e s ,  and water resources research. 

Operating budget 1976(est): JD139,900/0.1$ o f  t o t a l  budget 
This budget a appears to cover p r i n c i p a l l y  p ro jec ts  concerned 
w i th  wel l  d r i l l i n g  and I r r i g a t i o n  i n  h igh areas. 

Water Resources D i v i s i on  

The D iv i s ion  was formed i n  1970 through the  amalgamation of  
the Groundwater and Surface Watsr D iv is ions of  the  former Central 
Water Authori ty. ...... . . - .  

Subsections o f  the  D iv i s ion  cover: groundwater, hydrometry, 
hydraneteorology, water qua1 I ly and pol l utlon, and spec1 al studies. 
 he s t a f f  - ... -- numbers - .... rough1 y 150, . w i th  about ...... 24 sc i en t i s t s .  ........ ..... .-.. --.. -.--..-. -. , . . 

- - 
. = = - . .  

The D iv i s ion  runs a water q u a l i t y  laboratory and a hydrological . . 
I i b ra ry 'and  maintains experimental areas i n  Wadi Sule ih i ,  Wadi ' 

Um Ed-Oananneer, Wadi Swaqa, and Wadi Abdoun watersheds. A l l  - .  - - ... - o f  I t s '  s l a t  ions are equipped w i th  standard instrumentation. 

. . . . . . .  - . - The Division . -- - .  maintains both . ... hydrcmetry and evaporation stat ions.  - .  

- The ~ i r e k t o r a t e  pub1 ishes an annual repor t  as we1 l as annual 
- techn lcal  repor ts  o f  r a  i n f  a l l and evaporat Ion. 

Under i ts ' -current  research program the D i rec to ra te  a t  l a s t  repor t  was 
working on a hydrological a t l as  o f  Jordan; a surface water 
computer1 zed f i l I ng system; +he estab l i shment o f  the Abdoun ex- 

. 

perimental watershed; and water p o l l u t i o n  studies o f  i ndus t r ia l  
areas. 

~omp  l eted ' research 1 nc l udes: watar tab Is contour maps 
fo r  the e n t i r e  country; a computerized proqram f o r  storage and 
r e t r i a v a l  o f  data; 3 d i g i t a l  k d e l s  f o r  D h u l ~ i l ,  



- 2.1.3.3 Amman Water and Sewerage Author i ty  (AWSA) - 
Responsible f o r  water supply i n  the  area of Amman, AWSA has set a 
goal o f  increasing da i l y  consumption of water frcm the present r a t e  
o f  40 l i t e r s  per person per day t o  100 l i t e r s  by the year 2,000; it - 
a lso in tends ' to  reduce the percentage of  piped water l os t  to actual 
usage from 545 t o  30%. - - ..-. 

- 

- I t  a c t i v i t i e s  since i t s  astabl ishment i n  1972 have included +he 
- replacement o f  o l d  d i s t r iSu t i on  pipes, the completion of  twelve 

new wells, t he  cons t rue i cn  o f  two main pumping stat ion,  construct ion 
of 4,000 'cubic meters of  new storage f ac i  l it ies, and the lay ing o f  
approximately 200 k i lometsrs o f  new pipes. (Syncr is is  1977:55). - 

2.1.3.4 Water Supply Corporation 

With r espons ib i l i t y  f o r  water supply f o r  a l l  areas except Amman and 
the Jordan Valley, the Water Supply corporat lon has sa t  a 1980 obJective 
o f  improving water supply f ac i  l i t i e s  i n  90% o f  the 773 locat ions 
it sarves to  the extent  t h a t  per cap i ta  consumption of  water w i  l l 
reach 40 l i t e r s  per person per day. 

Operating budqet f o r  1976: 330,000/0.24$ of t o t a l  budget 

Functions include: digging wells, extension o f  watar d ist r ibu?!sa 

- A 

networks and reservo i r  construction, and works aimed a t  increasing 
water capaci ty i n  connect ion wi th  e l  e c t r i c i  t y  and wa tw supp l y 
p ro jec ts  . 
A f f l i c t e d  by the  same b ra in  dra in  t h a t  a f f ec t s  so many other organiza- 
t i ons  i n  Jordan, the WSC i s  reported to have l o s t  125 o f  i t s  s t a f f  
between Ju l y  1977 and January 1978 (Preparatory Committee...l978c: 
26). 

2.1.3.5 Royal S c i e n t i f i c  Society 
P.O.B. 6945 
Amman 

The Society i s  an idependent agency supported by government funds. . . 
According to the  organizat ion's charter, formulated i n  1973, i t s  - 

ob jec t ives are: "To ca r ry  out  research, conduct studies, and o f f e r  
s c i e n t i f i c  and technological consultat ion, espec ia l ly  t h a t  which 
r e l a t es  t o  t he  economic and socia l  devslopment o f  the Kingdom and t o  
the proper u t i  l i za t ion  o f  the countryls resources, wl t h  the purpose o f  
increasing the  nat ional  income and improving the standard of  l i v i n g  
of the c l t l ~ s n s . ~ ~  I t s  a c t i v i t i e s  are d i rected p r ima r l ' y  towards 
i ndus t r i a l  research. .. . - 
The Society maintains a research and study center w i th  a l i b r a r y  of 
40,000 volumes and 1,500 per iodicals.  i t s  f i e l d s  or i n te res t  are: 
e l e c t r i c a l  and e lec t ron ic  engineering, computer systems, mechanical 
engineering, chemical Industry, bu i l d i ng  mater ia ls  research 



- - 
and econanics. The Soc - center. 

- 
Subdivisions includes: 

i e l y  also maintains a technical informat 

Indus t r ia l  Chemistry Department, 
Inorganic Technology D l v i s i on  
Ceramics D i v i s i on  
Computer D i v i s i on  

The Society publishes the Bib l iography o f  Jordan*. 

2.1.3.6 - Jordan Research Council (defunct as of 1976) 

Founded i n  1964, the ob jec t  o f  the Counci l was t o  supervise the - 
planning, organizatiorl, and coordinat ion of  research aimed a t  r a i s i n g  
t he  sc i en t i f i c ,  econcinic, social and hea l th  standards of the country 
and to encourage and :;upport both p r i va te  and governmental research. 
The Counci I .  had a l i b r w y  of over 1,767 vo l umes. 

Tho Council was abolished In 1976; i t s  belongings were d i s t r i bu ted  
among other Ins t i tu t i ons ,  bu t  as of  1978 i t s  funct ions had not  ye t  
been assumed by any other i ns t i t u t i on .  (Wat lona l  Po l icy  Making ... "1978). 

Operating budget f o r  1976 ( t he  year it was disbanded) was JD23,OOO. 

2.1.3.7 Jordan National Geographic Center (not  ce r ta in  o f  s ta tus)  
P.O. Ebx 20214 
Amman 

F ie ld :  cartography. 

2.2.0 Prov inc ia l  and Local Government 

East Jordan I s  d iv ided i n t o  6 admin is t ra t ive  provinces o r  govern- 
orates: AJlun, Balqa, Kerak, Mavan, Nablus, and Aman, each headed 
by a governor appointed by t he  King o r  Prime Min is te r  and assisted 
by one or two Assistant  Governors and a small c l e r i c a l  s t a f f .  Each 
Governor has funds ava i lab le  f o r  general development, which could 
be used, 'among other things, f o r  water supply or  distribution. 

Governorates are broken down i nto  d i s t r  i d s ,  subdi s t r  i c t s  and areas, 
each headed by a c i v i  1 administ rator  appointsd by the  Win is t ry  of  
the  I n t e r i o r  and assisted by a smal i c l e r i c a l  s t a f f .  

- 
Mun ic ipa l i t i es  and v i l l ages  are headed by a municipal mayor or  
v i l l a g e  mukhtar and council, elected by the  c i t i zens  bu t  approved by 
a small c l e r i c a l  s t a f f  o f  c i v i l  servants eppointed by the M in i s t r y  
of Mun ic ipa l i t i es  and Rural A f f a i r s  (IYMRA), which was recent ly  
formed from and s t i l l  works c lose ly  w i th  the M in i s t r y  of the I n t e r i o r .  

*This publ icat ion,  mentioned i n  the World o f  Lsarninq 1978-1979 (London: Europa 
Pub l i ca t ion  19781, could not  be located In the L ibrary  of Congress, and no - 

o ther  information concerning it could be fouqd. v 



-Small p ro jec ts  such as slaughterhouses, c l i n i c s  and sewage 
disposal are pr ~posad  and executed by local counci I s  and financed 
by t h e  Municipal and V i l l age  Loan Fund (MVLF) wi th  technical 
assistance provided by the MMRA (Arthur 0. L i t t l e  1979:11:6-185). 

- In many cases changes i n  technology have increased f i nanc ia l  
and engineering requirements beyond the capaci ty o f  local councils, 
so t h a t  water and e l e c t r i c i t y ,  especial I y i n  larger and more densely 
populated arsas, are becoming the r e s p o n s i b i l i t i s s  o f  centra l  govern- 
ment enterpr ises such as the  Natural Resources Author i ty  and the  
Jordan E l e c t r i c i t y  Author i ty .  There i s  a lso the  strong p o s s i b i l i t y  
t h a t  r espons ib i l i t y  f o r  sewage disposal may i n  t ime be moved from 
local  t o  centra l  government '(Arthur D. Little 1979:1:3-59). 

- 
2.3.0 l NTERNAT l ONAL ARSANGEMENTS 

2.3.1 Syro-Jordanian Commission 

Formed as the r e s u l t  c f  an agreement between Syr ia  and Jordan 
signed on June 14, 1953, t h e  Conmission i s  concerned wi th  the  
u t i l i z a t i o n  of  the  water o f  the  Yarmuk basln, i n  pa r t i cu l a r  f o r  
the i r r i g a t i o n  o f  arable land and generation o f  e l e c t r i c a l  power. 
The Commission has been involved i n  arrangements concerning the 
Maqarin i ns ta l l a t i on .  I t s  concerns include invest lgat lon o f  methods 
o f  preventing both s i  l t i n g  i n  the reservo i r  and the  contamination 
of i t s  waters and the cont ro l  o f  malaria. 

= a 2.4.0 NON GOVERNMENTAL ORGANlZATlONS 

- 2.4.1 Royal Society f o r  the  Preservation o f  Nature 
P.O. Box 6354 
Amman 

4 

- - Formerly the Royal Jordanian Shooting Club, t h i s  p r i va te  organization, 
In  the absence o f  any appropriate body w i t h i n  t h e  M in i s t r y  o f  Agriculture, 

- t he  m ln i s t r y  officially charged w i th  hunting and w l l d l i f e  preservation, 
has been delegated the au thor i t y  to deal w i th  w i l d l i f e  conservatlon, 
inc luding the management o f  the Shaumari w i l d l i f e  reserve near Azraq. . - 
The Society a lso sets hunting quotas and seasons and issues a l l  game 
licenses (Clarke 1977?:133). 

2.4.2 Se i l  Zarqa Po l l u t i on  Control Committee (not ce r t a i n  o f  status) 

A sc ien t i f i c - tachn ica l  organizat ion, the committee set  up i n  1976 
t o  study the problem of p o l l u t i o n  o f  Se i l  Zarqa (a t r i b u t a r y  o f  the  
Zarqa River )  and propose ways and means o f  p o l l u t i o n  prevention 
and contro l  (Preparatory Comnittee...1978a:41). 



- 

2.5.0 EDUCATIONAL AND TRAINING OPPORTUNITIES (See also 1.41 
- 

Un ive rs i t i es :  

The Jordanian government provides scholarships (an estimated JD595,500 
i n  1976 or  about 3.6% of  the budget o f  the M in i s t r y  o f  Education), 
which by one recent count supported 1268 students, 990 of whom were 
studying a t  t he  Univers i ty  o f  Jordan o r  Yarmouk Un ive rs i t y  and 278 
o f  whom are studying abroad (Jordan l978:99). 

Un ive rs i t y  o f  Jordan 
Amman 
Founded 1962 

Education i s  i n  Engl ish and Arabic 
Under nat ional  and autonomous control,  the un i ve r s i t y  i s  supported 
by  funds f ran  the M in i s t r y  of Finance as we1 l as from a I$  tax  on 
imports. 

Number o f  students: 7,018; Number o f  teachers: 415 
About 80% o f  the f acu l t y  are Jordanians (Jordan 1978:99). 

Relevant facu l t ies :  Facul ty o f  Economics and Commerce 
Facul ty o f  Sciences 
Facu l t y  of  Med i c i ne 
Facul ty of  Nursing 
Facu l t y  of  Agr i cu It ure (see be I ow 
Faculty o f  Educafion 
Facul ty of  Law 
Facul ty o f  Engineering 

-no c i  v i l eng i neer i ng . 
Programs of fered by the Un ive rs i t y  lead to a BS/9A degree i n  36 
f i e l d s  and a MS/MA i n  14 f i e l ds .  

One of  t he  Un lve rs i t y t s  major objectives i s  "to perform and promote 
s c i e n t i f i c  research" and "to deval op and promote technology i n  the  
serv i ce  o f  the society.ll I n  pursuance o f  t h i s  ob Ject l v e  the Universi t y  -- 
I n  1972 establ ished a deanship f o r  s c i e n t i f i c  research and graduate 
studies wi th  r espons ib i l i t i e s  inc lud ing the organizat ion, support 
and promotion o f  s c i e n t i f  i c  research, pa r t i cu  1 a r l  y as it serves w 

t he  development o f  Jordan and other nations of  the Arab world. The 
unvers i t y  i s  required by a bylaw o f  1973 t o  dsvelop a research - 

plan t o  be implemented by the  various academic department; no such 
p l an had been developed as of  m id- 1978 (ItNat i ona l Pol i cy-Mak l ng 
Body...tt 1978:225). 

Facu l ty  o f  Aqr icu l ture  

S ta f f  : - 

. 

In  add i t ion  t o  a Dean and Assistant Daan, there are 
PhDts i n  animal production and protect ion,  crop pro- 
duct ion and protect ion,  s o i l  and i r r i g a t i o n ,  and agr i cu l tu ra l  
econun i cs . 

- 
I- * - 



F a c i l i t i e s :  The facu l t y  has modern laborator ies and greenhouse 
fac i  l l t les  as we1 l as an on-campus 40-hectare s ta t ion  f o r  
f i e l d  studies. There i s  a lso a 100 hectare farm below 
sea level  i n  the  Jordan Val ley. 

In te res ts  and research: The academic program o f f e r s  majors I n  crop 
production and protect ion.  

Research, wh i ch  emphasl zes sol u t l  ons t o  the problems of  
Jordan Ian agr icu l ture, focuses on quest ions such as: 
wheat, bar ley, and tomato product ion and improvement; 
mechanization of harvesting; studies on weeds, insects, 
diseases and important crops; s o i l  m i s t u r e  conservation; - 
agr i cu l tu ra l  economics w i th  app i lca t lon to wheat, 
f e r t i l i z e r s  i n  i r r i g a t e d  and ra ln fed  areas, farm 
management, and farm systems anal ysis; p ro te in  product ion 
from sheep and goats through use of  ag r l cu l t u ra l  wastes 
(Paylore 1977:99). 

Yarmouk Un ive rs i t y  
YarmoukLnear I r b i  d j  ( 1,350 students/76 teachers) 

Founded by royal decree o f  June 1, 1975; i n s t r uc t i on  since academic 
year 1975/7. 

Education i s  I n  Engl ish and Arabic. 

The Un ive rs f l y  o f f e r s  a Bachelor o f  Sciences and a Bachelor o f  
Ar ts  program i n  several department o f  sciences and ar ts.  I t s  ob jec t ive  
i s  to serve Jordan and o ther  Arab lc countr les through teaching, 
research, and extension. Facu l t ies  and departments inc luding science 
and arts, engineering, medicine, ag r i cu l tu re  and veter inary  medicine, 
and a u n i t  f o r  research and graduata studies (Jordan 1978:99). 

Other un i ve rs  l t l e s  are t h e  Beth l ehem Un 1 vers i t y  (750 students/70 stu- 
dents), and B i r z e i t  Un ive rs i t y  (885 students/84 teachers). Both 
are pr ivate,  but  although Bethlehem o f f e r s  ins t ruc t ion  i n  both Arabic - 
and English, B i r ze t  i s  designated as an Arab i n s t i t u t i o n  wi th ins t ruc t ion  -. 
i n  Arab l c  on1 y. Both have Facu l t ies  o f  Arts and Sciences, bu t  ne i ther  
seems to o f fe r  the po ten t ia l  f o r  the  t r a i n i n g  o f  s c i e n t i f i c  and 
technical  personnel prov lded by the Univers i ty  o f  Jordan and Yarmouk 
Univers i ty .  Bethlehem Univers i ty  a lso has a School of Nursing and 
a Teachers College. Both Bethlemen and B i r z e i t  Un ive rs i t i es  are 
on the  West Bank. 

CoI Ieges: 

Agr i cu l tu ra l  I n s t i t u t e  
Tu l karm, West Bank 

- 2  
The I n s t i t u t e  i s  a teacher- t ra in ing i n s t i t u t e  f o r  teachers of  
agr lcu l ture, science, mathemat ics, Arab ic, l s lam i c  and soci a l  
studies, Engl ish, acd physical education 



Jordan S t a t i s t i c a l  Tra in ing Center 
Amman 
Founded 1964: 
To t r a i n  government employees and others in  s t a t i s t i c a l  methods. 

Easel fne and statistical informat ion 

Maps: ' 

A topographical map on the  scale o f  1:750,000 has been prepared by 
the  Di rec tora te  of M i l i t a r y  Surveys 

There i s  a lso  a topographical .map on the scale of 1:100,000 by the  
Department o f  Land Surveys (21 sheets) 

Geological maps: 

1:250,000: 5 sheets, published i n  Hanover, 1968 
1:100,000 14 sheets (1974) 
1:250,000 3 sheets (Prepared by the Lands and Survey Department 

for area east of r i f t  va l l ey )  1954 
1:50,000 M i l i t a r y  Survey (D i rec tora te  o f  M i l i t a r y  Surveys; 

170 shests, 1965). 

Cl imatalogical 'and meteorological moni tor ing 

There are 41 ex i s t i ng  c l imato log ica l  s ta t ions and 68 ex i s t i ng  ra in-  
f a l l  stat ions; there are 30 meteorological s ta t ions  

Under Jordan's development plans f o r  1973-1975, t h s  government 
included the development and completion of a network of agro- 
meteorologica I s ta t ions  as we1 I as the estab I i shment of a a meteoro- 
log ica l  o f f  i ce  a t  Aqaba a i r p o r t  (Johnson and Johnson 1977 56). 

F isher ies  and marine research 

A modern marine laboratory i s  under construct ion near Aqaba a t  - 
the cost  of  over a m i l l i o n  do l la rs .  To be administered J o i n t l y  by . . 
the  Univers i ty  o f  Yarmouk and the Un ive rs i t y  o f  Jordan, the laboratory 
I s  to replace minimal ly-equipped research f a c i l i t i e s  present ly  
located i n  rented housing and equipped wi th  on ly  a small Boston 
Whaler as a research vessel. The new f a c i l i t y  w i l l  be equipped 
with, among other things, an open-water aquarium system wi th  aquacu 
ponds outdoors. With the exception o f  two marine technicians, the 
s ta f f  o f  the  present f a c i l i t y  cons isk i  o f  non-Jordanians, and add i t  
fore ign s c i e n t i f i c  personnel i s  expected under a cont rac t  w i th  
t he  Un ive rs i t y  of  Nice as well as under planned arrangements wi th 
t he  Norwegians. Qualified Jordanian s c i e n t i f i c  personnel w i l  I 
also be ava i lab le  when four Jordaniens now tak ing Ph.Dts i n  marine 

l t u r e  

ional 

sciences have completed t h e i r  s tud ies  (Potential...l978:44 

The A r i cu l t u re  Research s t a t i on  a t  Yabis i n  the Jordan Val 
ported lu include f i s h  cu l t u re  as one o f  i t s  concerns. 

I .  

ley i s  re- 



Environmental assessment 

A major environmental impact study designed to assess the e f f ec t s  on 
the human and natural  environment of  the Maqarln Dam (Yarmuk River)  
and the Jordan Val ley i r r i g a t i o n  Systsm Pro jec t  Stage I I  has recen t l y  
been canpleted by Arthur 0. L i t t l e ,  Inc. for the Uni ted States Agency 
f o r  Internat ional  Development (A.I.D.1. A.I.D.*s funding o f  these 
p ro jec t  i s  contingent on the f ind ings of  t h i s  study (See Arthur D. 
L i t t l e  1979). 

Water p o l l u t i o n  monitor ing and water q u a l i t y  determinations 
(Preparatory Comnittee...i978a:40-411 

The Water and So i l  Laboratory'of the Natural Resources Author i ty  i s  the  
chief  laboratory f o r  chemical analysis of water qua1 i t y  i n  Jordan. 
Special i ti ng i n  anal yses of  major chemical const i tuents, the laboratory 
mainly serves water pro jec ts  i n i t i a t e d  by the  NRA and other agencies, 
i ssu 1 ng repor ts  on water qua l i t y  determ i na t  i ons'. 

Within the  M in i s t r y  o f  Health are an Environmental San i ta t ion Section 
and a Publ ic  Health Laboratory which r ou t i ne l y  performs bacter io log ica l  
t es t s  on water samples, using the WHO-recommended mult iple-fermentat ion 
tubes t e s t  f o r  co l i f o rm  bacter ia  (b1PN) and f o r  Escherichia c o l i  
(Eichman t e s t ) .  Chemical t es t s  are performed occasional ly. 

The Mun ic ipa l i t y  o f  Amman operatss a Food Control Laboratory, estab- 
l ished i n  1973, which r ou t i ne l y  performs bacter io log ica l  t es t s  on 
samp l es from the  Amman water system and from sw i mn ing pool s . 
Anal ys i s  i s  based on standards app i i ed in, West Ber l in, the c i  t y  
which assisted Amman i n  the establishment o f  t he  laboratory. 
Occasionally p l a t e  counting i s  a lso performed. 

The Amman Water and Sewerage Au thor i t y  operates a t  the Sewage 
Treatment P lan t  (Act ivated Sludae) a t  Ein Ghazal a laboratory 
which conducts t e s t s  on raw, se r t l ed  sewage and on f i n a l  e f f i u e n t  
as p a r t  o f  the operat ional contro l  o f  the plant .  

A i r  q u a l i t y  moni tor ing 

No a i r  q u a l i t y  documentation i s  ava i lab le  f o r  Jordan. In order t o  
es tab l ish  background p o l l u t i o n  levels, however, a s ing le  sampling 
s ta t ions  has been located a t  Shobak, a remote s i t e  i n  the uplands 
south o f  the  Dead Sea. 



3.0 LEGISLATION RELATING TO ENVIRONMENT AND NATURAL RESOURCES 

3.1 WATER LEGISLATION 

3.1 Watar resources and water p o l l u t i o n  cont ro l  

There ex i s t s  f o r  Jordan no canprehensive water law, prov is ions covering 
t h i s  area being scat tered i n  d i f f e r e n t  laws. Two basic p r i nc i p l es  
for  p o l l u t i o n  contro l  are contained i n  such laws: r e s t r i c t e d  zoning 
f o r  catchment areas, and cont ro l  of waste discharge i n t o  waterbodies 
and sewers. Laws on p o l l u t i o n  have reportedly nat been f u l l y  implemented 
e i t h e r  because of Inadequacies I n  the laws themselves or because 
of lack o f  cmpetent  enforcement personnel (Preparatory Subcomnlitee... 
1978a:43). -..-. - . 
Although the Natural Resources Author l ty  was granted comprehensive 
cont ro l  of water resources by the law considered under 3.1.1, subsequent 
l e g i s l a t i o n  has eroded t h i s  comprehensive cont ro l  by grant ing absolute 
powers f o r  set* I ng of water pol icy  and cont ro l  of  water resources t o  
organizat ions such as the Jordan Val ley Author l ty  (see 3.1.3). 

- 
3.1.1 Natural Resources Author i ty  Law No. 12 o f  1968 

Grants t o  the Natural Resources Author i ty  [already created I n  19663 
the 

1.  

f o l  lowing author i ty :  

I r r i g a t i o n  projects:  
-p lann I ng, design ing, construct ing, operat i  ng and maintaining 
water i rr i gat  Ion projects, e t c  . 

-settlement o f  disputes r e l a t i n g  t o  watsr resource u t i l i z a t i o n  
w i t h i n  i r r i g a t i o n  p ro j ec t  areas; 

- so i l  surveying and c l ass i f i ca t i on ,  land reclamation and, where 
necessary, parcel l i ng of  land w i t h i n  irr lga t ion  p r o j c t  areas; 

-specifying crop pat terns and applying Government water po l i c y  
w i t h i n  the i r r i g a t i o n  p r o j e d  areas; 

. . a  -. 
Water pol icy: d 

-establ ishing national water p o l i c y  f o r  approval by  t h s  Council 
o f  Ministers, such pol  icy  to have the ob jec t ive  o f  "the preser- 
va t ion  o f  t he  Kingdomls natural  and pol i t i c a l  watsr r i gh t s  as 
we1 I as the development, preservation and maintenance of  the 
K i ngdomls water resources f o r  u t  i I i z i ng i n  var i  ous purposes 
aimed a t  r a i s i  ng economic, socl a1 and heal th standardsv; - --. 

Groundwater exp lo i t a t i on  
-organizing and d i r ec t i ng  the construct ion o f  p r i v a t e  and pub l ic  

ar tesian we1 I s and deal i ng with matters pe r t a i  n i  ng t o  explorat ion 
and d r i l l i n g  f o r  groundwater; no d r i l l i n g  I s  t o  take place 
wi thout  the perrnlssion of  t h e  Authorl ty; 

Po l l u t i on  cont ro l  
-defines p o l l u t i o n  as "the change of  the  physical,  chemical and bio- 



log ica l  character i s t  i cs  of water t o  such an extent  t h a t  may I i m i  t 
i t s  use," and p roh ib i t s  any person from introduct ion i n t o  watsrs 

a - any p o l l u t i n g  mater ia l  without a permit spec i fy ing the k ind o f  
pol  l u t i  ng mater i a l  and the p ro tec t i ve  msasures t h a t  must be taken. 

- 
3.1.2 Water Supply Corporation Law No. 56 o f  1973 

This law grants to the newly created Water Supply Corporation, re- 
spons ib i l i t ! es  fo r  water supply previously under the Natural Resources 
Author i ty .  

The Water Supp l y Corporation ( WSC) i s  given respons i b i l i t y  for: 
I -  planning, designing, construct ing, operating, and mainta in ing water 

supply p ro jec ts  f o r  dr ink ing purposes and domestic uses, inc luding 
water d i s t r i b u t i o n  and sales and drainage; to t h i s  end t h e  
WSC i s  t o  conduct economic studies r e l a t i n g  t o  sewerage and watsr 
resources: 

2. water supply p o l i c y  
-the WSC i s t o  draw up a pol i c y  f o r  water supp I y, aimed a t  inr 

proving the environment of  the popu l a t ion  in. health, economy, and 
socia l  l i f e ;  

3. providing, through the Water Counci l s, water f o r  al I segments o f  
Jordanian society as wel l  as c o n t r o l l i n g  water po l lu t ion,  f lood ing 
and water wastage; 

4. cooperating wi th  the M i n i s t r y  of Health in matters involv ing heal th 
aspects of water supply, inc lud ing ensuring t h a t  "the water d i s t r  ib- 
uted t o  the consumer be su i tab le  f o r  use I n  conformity w i th  the 
approved spec i f ica t ions and measures, especia l ly  bacter io log ica l  
and chemical. 

water pol  l u t i o n  cont ro l  

The law defines water p u r i f  l ca t l on  as the removal of  at I harmful 
substances so t h a t  d r ink ing  water I s  up to the WHO standards. 
The corporat ion has the power t o  c la im pro tec t ion zones f o r  
waterworks as may aquire land and property f o r  t h a t  purpose. 

3.1.3 Jordan Val ley  Development Law No. 18 o f  1977 

This Ian establ ishes the Jordan Val ley Author i ty  w i th  the  r espons ib i l i t y  
f o r  economic development of  the Jordan Val ley, i nc l  udi ng al I matters 
concerning water supply, including: 

I. studies f o r  the  eval uat ion of  watsr resources; 
i. planning, design, construction, operat ion and maintenance o f  

irr i ga t i on  projects, hydropower stat ions, we1 l s, pumpi ng 
stat ions, reservoirs, and water del i very and d i s t r  i bu t  ion 
networks as wel l  as o f  surface and subsurface drainags networks; 

3. sett lement of disputes a r i s i ng  from use of  water resources; 
4. organizat ion and d i r ec t i on  of  construct ion of  p r i va te  and 

pub1 i c  we1 Is; 
- 5. planning, design and construct ion of domestic water supply pro- 

jects, i ncl udi  ng d i  str- f ~ u t  i on networks. 



I * 

3.1.4 Amman Water and Sewerage Author i ty  Temporary Law No. 48 o f  1977 

Th i s law rep laces the Amman Water and Sewerage Law No. 19 of  1973 
as the l eg i s l a t i on  def i n i  ng the funct ions o f  t he  Amnan Water and 
Sewerage Author i ty  (AWSA), which Include: 

ensuring supply and d i s t r i b u t i o n  of water w i th in  i t s  area; 
p r o t e e i n g  water suppl ies from po l lu t ion ,  inc luding Issuing 
Ins t ruc t ions f o r  samp l i ng of water; 
prevent 1 ng waste o f  water; 
ensur 1 ng dra i n 1 ng of sewage ef f  l uents, surf ace water, and storm 
water by s c i e n t i f i c  methods; 
p lanning f o r  water and sewerage t o  meet fu tu re  needs; 
locat lng r e s t r i c t e d  areas to p ro tec t  the water basin and recharge 
areas ; 
l i m i t i n g  and r e s t r i c t i n g  the  use of  water. 

3.1.5 Publ ic  Health Law No. 21 o f  1971 

The chapter on sewerage requires al l sewerage systems to conform 
to heal th regu lat ions.  Pol l u t ion  i s  not  defined. 
Dr inking water i s  defined as water " f ree from a l l  physical, chemical 
o r  bacter ia l  p ~ l l u t l o n . ~  
The M i n i s t r y  of Health i s  empowered t o  examine water and t o  f o rb i d  
d i s t r i b u t i o n  of  unsafe water; new water systems are subject to t he  
M in i s t r y  1s approval . 

- 3.1.6 Publ ic  Sewerage Law: Temporary Law No. 12 o f  1977 

Val id  f o r  a l l  mun ic ipa l i t i es  except Amman, t h i s  law provides the  
legal grounds f o r  mun i c  ipa l  i t i e s  t o  Ins ta l  l and operate sewerage systems 
and to c o l l e c t  revenues f o r  them. I ndus t r i a l  wastes are to conform 
t o  establ ished standards f o r  acceptance of  discharge i n t o  the pub l i c  
system. 

3.1.7 Law8 no. 20 of-1973: Code o f  Aqr icu l ture  
-grants t h e  M in i s t r y  o f  Agr icu l ture  au thor i t y  to determine 

i r r i g a t i o n  procedures. 



3.2 FORESTRY LEGISLATION 
- 

3.2.1 Act no 20 o f  1973: Code o f  Agr i cu l tu re  

The law aG'l is to both Government fores ts  ( s t a te  land registered as 
f o res t s  o r  land registered i n  the name of the t reasury)  and p r i v a t e  fores ts  
( a l l  p lan ta t ions  growing by natural  agencles on land belong to ind iv idua ls  
o r  corporate bodies and cons is t ing o f  fo res t  t rees and shrubs); 

Par t  X: Conservation o f  Trees and Plantat ions: 
-provides f o r  ac t  ion t o  be taken aga i n s t  persons who cause or  

al low t h e i r  l ivestock to  cause damage to plantat ions,  trees, 
o r  p I ants belong i ng to  another party; 

Pa r t  X I :  Forestry: s o i l  conservation 

-a I icense i s  requlrsd f o r  the cu t t i ng  of  wmd from government o r  
p r i va te  forests f o r  the preparat ion o f  charcoal as we1 l as f o r  
t h e  t ranspor ta t ion of  wood and The storage o f  f o res t  materials; 

-I1No f o res t  trees, shrubs, p lan t  ings, o r  p lan ts  f ran Government 
o r  p r i va te  fores ts  may be cut, burned or  trimmed, and no 
branches may be c u t  by means of  any too l  o r  otherwlses r e m k d  
by hand; nor sha l l  they be deprived of  t h e i r  bark or  leaves.I1 

-but owners of  p r i v a t e  fores ts  may obta in  a l icense to .  
to carry ou t  technical  pruning; 

-proh ib i t ions are placed on I i v i n g * o r  e rec t ing  structures 
w i t h i n  Government forests; persons l i v i n g  i n  government 
f o res t  lands and neighborlng areas may be evacuated; those 
re fus ing to leave are 1 l ab l e  tb imprisonment o f  f ran  two 
weeks to one month; 

-no f i r e s  permitted i f  they may cause a f o res t  f i r e ;  
-proh ib i ts  encroachment on Government f o res t  lands by c u l t i v a t i o n  
o r  excavation o r  d igging o f  ws l l s  o r  caves 

-grazing i s  proh ib i ted on forested land wi thout  author iza t ion 
fran the Min is ter  o r  h i s  deputy, who are t o  de f ine  matters 
such as types o f  l ivestock, condi t ions f o r  obta in ing a license, .' 
grazing schedulss, etc. 

- the M in is te r  of  Agr i cu l tu re  I s  to p r o h i b i t  grazing of  nat ive 
goats In spec1 f  i ed areas i f  such grazi  ng const  1 tu tes  a danger 
t o  f o res t  resources and agr icul ture;  

-no c u t t i  ng of fo res t  t rees of any k l  nd i s  perm i t t e d  i n  
government o r  p r i va te  fo res ts  during the  per iod from the 
beginning of  March to t he  end of May; 

-no w i  l d carob, te reb i  nth, almond, pear, and a l  rnond trees are t o  
be f e l  led, although pruni  ng f o r  reproduction o r  g r a f t i n g  
purposes i s  perm i tf ed; 



af fores ta t ion:  
-a f fo res ta t ion  and s o i l  conservation e f f o r t s  are t o  be car r ied 
ou t  a t  the  expense of the government in  accordance w l t h  in- 
s t ruc t ions  issued by the M in is te r  o f  Agr icu l ture  on any 
land of the f o l  lowi ng descr ipt ion:  

-uncult ivated land w i th  a  slope i n  excess o f  25% 
-s l opi ng land a f f e c t  i ng  water resources and water works; 
- s l tes  o f  t o u r i s t  value t o  be af forested f o r  amenity 

purposes; 
-the M in is te r  may distribute free of charge any quant i ty  of fo res t  
p l an t i ng  stock i n  any area, i f  he fee ls  t ha t  t h i s  serves the 
pub l i c  interest ;  

-owners may be permitted t o  restock the f o res t  w i th  produce- 
y i e l d i ng  t rees i n  accordance wi th  condit ions defined by the 
M in i s t e r  o f  Agriculture; 

enforcement: 
-Mini s t r y  of Agr l cu  l t u r e  I s  ch l e f  enforcement agency; 
-decrees issued by t he  M in ls t ry  are to determine procedures t o  
be followed; 

-o f f i ce rs  of t he  M i n i s t r y  of Agr i cu l tu re  are authorized t o  
seize fores t  mater ia ls  obtained without a I icense and to ar res t  
those c u t t l n g  o r  t ranspor t ing fo res t  m ~ t e r i a l s ;  - 

- fo res t ry  cases to  be re fe r red  to the courts o f  the peace or  
t o  the  respons i b  l e  adm i n  i s t r a t i  ve o f f  i cer; 

- fo res t ry  province co l  lec tors  to col  l e d  f ines imposed by the 
cour ts  or by responsible admnistrat ive o f f l ce rs ;  funds 
t o  be used f o r  f  inanci ng of  f o res t  development; 

-the M in is te r  i s  t o  permit  the  importat ion o f  fo res t ry  matsrials. 

- 
3.2.2 Other f o res t r y  l eg i s l a t i on  

The f o l  low1 ng leg! s' lation, l i s ted  i n  Johnson and Johnson 1977, has 
I n  a l l  l i ke l i hood  been superseded by the provis ions o f  t h e  Agr i cu l tu ra l  
Code o f  1973 (3.2'1 1.  

Act no. 64; 1953: r e l a t es  t o  compulsory p lan t ing  of t rees during 1953. 

Compulsory t r e e  p lan t ing  law 1951 

Woods and Forests Law, 1927 (amended 1951): protect long of  woods and 
forests; de l im i ta t ion  of  boundaries, etc.  

Act no. 35, 1958: D r a f t  Compulsory Af fores ta t ion Law 1961: under con- 
s ider for  enadment by the government: conservation, preservation, 
improvement, and beauti f i ca t i on  o f  land; 

Law No. 18 of 1952 p roh ib i t i ng  the grazing o f  goats. 



3.3 SOILS 
4 

- 
Law No. 20 o f  1973. Code o f  Aqr icu l ture .  

A r t i c l e  103 

-a f fores ta t ion and sol l conservation e f f o r t s  are t o  be ca r r ied  
out  a t  the expense o f  the  government i n  accordance w i t h  In- 
s t ruc t ions  issued by the Min is ter  on any land o f  the fo l lowing 
descr ipt ion:  

-uncul t ivated land w i th  a slope In  excess of  25% 
-sloping land a f fec t ing.water  resources and water 
- s i tes  of  t o u r i s t  value t o  be a f fores ted f o r  amen 
purposes. 

3.4 WILDLIFE 

3.4.1 Law No. 20 o f  1973: Code o f  A g r i c u l t w e  

A r t i c l e s  144 t o  155 

works; 
i t y  

-the hunting o f  b l r d s  and w i l d  animals i s  proh ib i ted wi thout  author i -  
zat ion f r un  t he  M in is t ry  o f  Agr icul ture,  who i s  also to f i x  fees f o r  
huntlng authori  zations; 

- the M in is ts r  of AGricu l t u r e  i s  t o  determine areas and seasons f o r  
huntlng as wel l  as species of w i l d  animals and b i rds  which may 
be hunted; 

- proh ib i t i ons :  
-killing, taking o r  hunting o r  b l r ds  useful to agr icul ture;  as well 

as t h e i r  sale t ransfer ;  
-Minister o f  Agr i cu l tu re  to determine species o f  b l r d s  covered; 

-destruct ion o f  nests or removal of eggs; 
-use of veh l c l es, f l ood l i g h ts  o r  automat i c weapons proh i b l ted  i n  

hunting; no t raps for birds; use of lu res  ( f lags,  animal skins, 
anlmal c a l l s )  o r  po in ts  o f  concealment such as bu t t s  o r  stands i s  
prohiblted; I 

-water b l  r d s  speci f led by the M in is te r  not  to be a f fec ted by the above; -. - 

-Hurtting C o n i t t e e  to be appointed to advise on matters such as hunting - 

areas and seasons and animals t o  be hunting 
-c rue l ty  to animals prohibited; 

- 
enforcement: employees o f  the  M l n i s t r y  of  Agriculture, the members of 

t he  Secur l ly  and Armed Forces; any other person appointed 
by the  M in i s t r y  i s  authorized to a r res t  any offender any 
hand him over to the nearest po l  Ice s ta t ion.  

NOTE: Much o f  t he  implementation of  t h i s  and other w i l d l i f e  legis- - 
lation,  inc luding the s e t t i n g  of  hunting quotas and 
seasons and the issuance of  game licenses, has been 
delegated t o  the  nongovernmental Royal Soci e t y  f o r  
the Preservatlon o f  Naturs (see 2.3.1). 



3.4.2 Other l eq i s l a t l on  deal ing w l th  hunting and 

The fo l lowing leg is la t ion,  l i s t e d  I n  Johnson and Johnson 1977, has 
i n  a l l  l i ke l i hood  been superseded by the 1973 Code o f  Agr icu l ture  
(4.4.11 . . - . - 
Jordanian Law of Hunting: No. 28, 1957: 

-protectlo;ricaf' young w i l d  b i rds  and eggs; 
-hunting and export of birds; 
-estab l lshment of  hunt i  ng seasons 

Ordinance No37 '1958:  r e l a t es  t o  game protect ion, huntlng of the  gazelle; 
0rdinance.No. 2: r e l a t es  to general game protoct lon;  - ---a 

Law f o r  the Protec t ion o f  Game No. 8, 1966 includes I lcensing regulations, 
shoot1 ng 'regu l a t  ions and hunt1 ng seasons. 

Regulat ion no,60, 1966: regu la t ion  f o r  o f  game. """ 

. - -- 
Defense Order No. 23, 1962: Prohibits huntlng and f i s h i n g  

- .  . - .. 
Laws r e s t r l c t l n g  the hunting o f  r a r e  and endangered animal specles. .. -. .- 

3.5 FISH AND FISHERIES 

3.5.1 Law No. 20, o f  1973: Code o f  Agr icu l ture  

Pa r t  I V  : Aquatic resources 

-appl ies to any water animal and includes sponges, mollusks, 
crustacea, water r e p t l  l es and aquat i c  mammal s; 

-app l I es on l y t o  'persons f i sh i ng .for commercial purposes: 
e f i sh ina  o ~ e r a t l o n s  reau i re  a l icense from t h e  M in i s t r y  of 

. . .. 
-p roh ib i t lonsYthe use o f  explosives or polsonous or otherwise 

harmful materials to catch f ish, whether f o r  .- .. .-. ..-----. 
commercial or  other purposes; 

..-..-. . . . +he damaging o f  or removal f r an  t e r r i t o r l a l  waters - -.. 
o f  coral ; 

Mln is te r  o f  Agr i cu l tu re  i s  to  Issue declslons on: 
-granting o f  f i sh i ng  authorizations; 
-I lm i ta t lons  on marl ne o r  freshwater f l sh lng  areas; 
- p roh ib i t  ion of f  l shi  ng methods and technqi ues l ike l  y to damags 

fishing'grounds o r  a f f e c t  conservation and rsproduction o f  'ish; 
-decl arat ions o f  areas and seasons I n  whl ch f i shi ng may be pro- 
h i b i t e d  o r  permitted f o r  specl f  led k inds o f  f lsh  on1 y; 

-prescr lp t lon o f  catch I lm i t s  f o r  spec i f ied  k lnds of f ish; 
-determination o f  the  s i ze  of the mouth and mesh o f  nets to 

be used In f lshlng. 



3.6 MINERALS 

3.6.1 Minlng Law o f  1926 

This law regulaSes a1 l prospecting, exploring, and mlnlng w i t h i n  Jordan. 

- reserved areas'%e v i l I ages and f o res t  iand, land w l t h  i n  100 meters 
o f  r a i l r oads  or reservolrs, and h i s t o r i c a l  or ho ly  s l tes;  bu t  the 
Prime Mln is ter i - 'w i th  the approval o f  t he  Council o f  Mlnlsters, may 
grant  mlnlng r i g h t s  f o r  reserved land subject to payment to the 
owner of  f o u c f  i f t h s  of  the roya l  t ies pa Id  and compensat Ion f o r  
damages caused; 

- land privately owned i s  subject  to mlning r i g h t s  o n l y  w l th  the con- 
sent of  the owner; but  exp lo i ta t ion  may occur I f  they owner I s  
proper I y compensated; 

- provides f o r  the issuance of  prospecting permits, which enable the 
hol der to enter spec1 f l ed areas of  land and excavate f o r  mlneral s;. 
more extensive work I s  allowed under a propsectlng Ilcense; 

- provldes f o r  the Issuance of  exp lora t ion permits, t o  be granted on ly  
t o  appl icants capable o f  demonstrating sufficient cap l t a l  o r  c r e d i t  
and technical knowledge to undertake geological and mlneral surveys 
o f  the area concerned; 

- holders o f  propsecting or  exp lora t ion permits o r  l icenses are guaranteed 
ancl I lary  r i g h t s  such as access to water, ~ u t t i  ng o f  timber, and 
e rec t  ion  of  s t ruc tures and bui I dings 

- exp lo i ta t ion :  may take place under a mining r l g h t  w a mining lease; 
-a rnlnlng r i g h t  i s  granted on ly  f o r  a1 l uv l a l  minerals and i s  val i d  

f o r  oneVye$ w i t h  i n  I l m l ted one-year renewal s; 
-a mlnlng lease, granted f o r  30 years, i s  granted f o r  an area which 

does not exceed tho percentage l i rn i t a t  ions imposed on exp l o r a t  Ion 
perm i t s  . 

3.6.2 O i l  Minlng Law o f  1940 

Provldes f o r  the grant ing o f  petroleum concessions g i v l n g  the concession- 
a i r e  the r l g h t  to explore, explo l t ,  and s to re  or t ranspor t  petroleum, 
natural  gas, and other hydrocarbons w i t h i n  the  concession area. 

3.7 HEALTH 

Laws o f  1971 and 1676 def l ne the powers o f  the Min l s l r y  of  Heal th; 
the law of 1971 establ ishes a Supreme Health Council (see 2.1.2.8.1) 
as an advisory body to the  M in i s t r y  wl th the  ob jec t  of e f f e c t i n g  coordination 
of  a l l  hea l th  care providers I n  the country. 



3.8 POLLUTION - 
Johnson and Johnson 1977 repor t  laws f o r  the abatement of  pol lu tants  in  
the c i t i e s  but  g ive no spec i f ic .  See also: 3.1.1, 3.1.2, 3.1.4, and 3.1.5. 

3.9 AGRlCULTURE 

Law no. 20 o f  1973: Code o f  Agr icu l ture  

Covers: organizat ion of ag r i cu l tu ra l  production; r eg i s t r a t i on  o f  
crop var ie t ies ;  crop seed; organizat ion of  f r u i t  orchards 
and nurseries; estab l i shment and operat ion of o l i ve m i  l l s; 
ag r i cu l t u ra l  f e r t i  l izers; crop pro tec t ion ( inc luding use 
of  pest ic ides);  conservation of t rees and plantat ions;  forestry:  
sol  l conservation; pastures; l i vestock, i n c l  udi ng animal health; 
s l  aughteri ng and f lay ing;  aquatic resources. 

CONTROL OF PESTICIDES AND FERTILIZERS 

Law no. 20 o f  1973: Code o f  Agr icu l ture  ( A r t i c l e s  64-69- 
-a l i cense from the M in is te r  i s  required f o r  manufacture, processing, 
sale, o r  marketing of  pest icides; 

- the M in is te r  i s  t o  appoint a Pest ic ides Committee t o  se lec t  or  
i dent i f y  pest ic ides and determine wh i ch may be marketed, what 
standards they must meet, and -their prices, etc. 

- the Committee. i s  to  advise, among other things, on: pes t i c i  de 
sampling and analysis procedures; p roh ib i t i ons  on t ranspor t ion 
of  pest i c i des; 

-s imi lar  provisions, inc luding the establishment of  an Agr i cu l tu ra l  
F e r t i l i z e r s  Committee apply to f e r t i l i z e r s  ( a r t i c l e s  52-57). 

ANTIQUITIES 

Law No. 27 o f  March 25, 1968, The Law o f  An t i qu i t i e s  ( O f f i c i a l  Gazette 
no. 2089 of  Ap r l l  16, 1968). This law repeals a previous law of 1959. 

The law covers: t rade i n  ant iqu i t ies ;  
l icensi ng f o r  excavations; 
ownership ( s t a t e l  o f  an t iqu i t i es ;  
penal t ies fo r  offenders. 



4.0 RESOURCES 

4.1 WATER RESOURCES 

Wafer resources and t h e i r  l im i ted  a v a i l a b i l i t y  are t he  major environmental 
concern i n  Jordan. Although it i s  general ly  agreed t h a t  water i s  a scarce 
cornmodlty i n  Jordan, there  i s  no precise information on the exact ex tent  
of water resources. One recent  est imate places t o t a l  .avai lab l e  resources 
(replenishable surface and groundwater) a t  1,100 m i l l  ion cubic meters per 
year (MCM/y), wi th 880 MCM/y avai table frcm surface sources and the  
remainder from groundwatsr. However, another recent  study, focussed on 
North Jordan, an area which although accounting f o r  on l y  55% of t he  
country's surface area contains about 979 of  i t s  populat ion and may 
also contain t he  overwhglming ma jo r i t y  o f  i t s  water resources, estimates 
t o t a l  natural  rep len ishab I e resources a t  625 NQ1/y, on1 y 77 MGY/y of 
wh i ch wou l d come frcm groundwater. 

Present t o t a l  water u t i l i z a t i o n  I n  Jordan i s  estimated a t  around 450 
MGY/y: about 400 MCM/y f o r  ag r i cu l t u ra l  i r r i ga t i on ,  about 40 MCM/y 
f o r  domestic water supply, and about 5 t o  10 MCWy f o r  i ndus t r ia l  purposes. 
As populat ion increases, demand fo r  water f o r  domestic purposes (already 
ava i lab le  i n  inadequats quant i t ies)  w i l l  increase, wh i le  pressures 
on water supply for  i r r i g a t i o n  and f o r  i ndus t r ia l  purposes are also 
expected t o  grow. I t  may be possib le t o  meet t h i s  increased demand 
f o r  domestic water on ly  by decreasing or  hold ing s tab le  present water 
suppl ies ava i lab le  f o r  i r r i g a t i o n  (AID Amman: 1979: Appendix: 2-51, 

PRESENT AND PROJECTED WATER USE IN JORDAN (Frantz 1978) 

Type o f  use present  1985 - 2000 

Domest i c/ 46 MCM/y 190 MCM/y 300 MGY/y 
Indus t r ia l  

Agr i cu l tu ra l  405 MCM;'y 730 730 

For North Jordan alone, it has been estimated t h a t  g iven present popu- 
l a t i o n  growth and plans f o r  ag r i cu l tu ra l  expansion through i r r i ga t ion ,  -. - - - 
there w i l l  by 1987 be a water d e f i c i t  o f  140 MCN/y, a d e f i c i t  which w i l l  
increase t o  an estlmated 298 MCM/y by the year 2000 (Howard Humphreys 
1978:Table 5 ) .  

4.1 :I. Rain fa l  l and c l  imate 

The resource 

The c l  imate of Jordar~ I s  genera l I y descr i bed as Med i terranean . 
Much o f  the weather comes from the west, p r e c i p i t a t i o n  resul t ing,  
from moist a i r  moving northeast from the Mediterrean, whi le northeast 
winds i n  the winter months create cooler temperatures by br inging 
i n  po lar  a i r  from Asia. Only i n  summer i s  Jordan's weather occasional ly 
a f fec ted by warm a i r  masses frcm the  deserts t o  t he  east. There are 
few occurrences o f  v i o l e n t  storms. 



r a i n f a l l  (see map page 35a) 

Ra i n f  a I I,' l i m i ted general l y t o  the per iod between se~ternber' and 
May, i s  heaviest i n  t he  northern highlands, which receive an average 
o f  300-600 mi l l ime te rs  per year, w i fh  regions of h ighest  r a i n f a l l  
(600-700 m i  I I imeters) occur; ing near ~ e r a s h / ~ j  1 un and west o f  Amman. 
Generally for  a l l  areas, r a i n f a l l  i s  highest i n  the north and a t  
higher eievations, the  higher e levat ions in  the south r e c e l v i ~ g  
considerably less r a i n f a l l  than s im i l a r  e levat ions I n  the north. 

The Jordan Valley, f a l l i n g  as it does w i th in  the  r a i n  shadow o f  the  
West 8ank mountains pa ra l l e l i ng  the r i f t  val ley, receives less ra in -  
f a l l  than do t he  hlghland areas; I n  t ha  north r a i n f a l l  levels are 
from.200-300 mi l l ime te rs  per year, d iminishing t o  less than 3 mi l l imetars  
per year a t  Aqaba i n  tho southermost p a r t  o f  the  country. 

The desert areas t o  the east and south, which cons t i tu te  the bulk o f  
Jordan's t e r r i t o r y ,  receive t he  least  r a l n f a l l ,  less than 150 m i l l ime te rs  
per year-ranging from 0-25 m i l l ime te rs  even f o r  November through 
March, t he  months o f  hlghest p rec ip i ta t ion .  

Ra in fa l l  tends t o  be e r r a t i c  i n  occurrence, fluctuating widely from 
year t o  year. Thi s var iab i l i t y  serves an major constra i n t  on water 
resource planning, which depends on the expansion o f  surface water re- 
sources through the  caSchrnent o f  seasonal water f lows i n  wadis 

, ( A I D  Amman: 1979: Appandix t o  CDSS). 

The r a t e  o f  evaporation i s  espec la l l y  h igh i n  the desert areas. 

Tempsratures are highest i n  the Jordan River Valley, lowest In the 
uplands, and in-between In  the  desert. Ju ly  and August, t he  d r i e s t  
months of the  year throughout the coun+ry, are a lso the  hot test ,  w i th  
temperatures ranging from 30-32 degrees C i n  the  Jordan Val ley and 
20-24 degrees C the  highlands. Temperatures as high as 45 degrees 
C have been recorded i n  t he  R i f t  Valley. December and January, the - 
months o f  heaviest r a i n f a l l ,  are a lso the coolest, with mean temperatures . . 
ranging on the average from 4 t o  8 C I n  the  highland areas. 

, 
a. I - 

Humidity f a l l s  i n t o  a pat tern  w i th  temperature and p rec i p i t a t i on .  - 
The highlands, which are the coo les t  reg ion and receive the  most ra in,  
are a lso the most humid, whi le the va l l ey  and desert a re  less humid. 
The mean monthly humidity range fo r  the country as a whole i s  35% to 
'76%. 



RAINFALL DISTRIBUTION IN JORDAN 
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ISRAEL . 
i 

I /  fi- 
n\:/ /* 
y q  -.-.-.--1 
auq: ,'. 
I . '  

Source: Aresvik 1976: 20. 



DNTHLY RAINFALL AND TEMPERATURE IN JORDAN 
- thur  0. L i t t l e  1979:1:3-81. 

Temp.(C) Ra in fa l l  (mm) 

14 0-75 

14-16 0-75 

1 6-20 0-50 

20-24 0- 10 

26-28 less than 10 

28-32 O/trace 

30-32 O / t r  ace 

30-32 O/trace 

28-30 0 -3 
. 26 0-10 

20-22 0-50 

Temp.(C) Ra in fa l l  

4-8 25- 150 

4-8 25- 100 

8-10 10-100 

12-14 10-25 

1 4-20 less than 10 

18-22 O/trace 

20-24 O/ tr ace 

20-24 O/trace 

24-28 0 -3 
16-20 0- 10 

12-14 10-50 

R i f t  Val ley (Jordan Val ley) Up l ands Eastern Deserts 

~ e c  14-16 0-75 6-10 25- 1 00 10-12 0-25 

4.1.1.2 U f i l i z a t i o n  o f  r a i n f a l l  

Temp. Rainfa l  I 

10 0-25 

10-12 0-25 

12-14 0-25 

16-18 0-10 

20-26 less than 10 

22-28 O / t r  ace 

26-30 O/trace 

26-30 O / t r  ace 

18-22 0-3 
20-22 0-5 

16-18 0-25 

The average t o t a l  annual r a i n f a l l  i n  Jordan i s  estimated a t  from 
6000 t o  7000 MCM/y, most o f  wh ich I s  l o s t  t o  evaporation and evapo- 
t ransp i ra t ion.  It has been estirnatsd than on1 y 10% of the' t o t a l  
local r a i n f a l l  could eventual ly be put  t o  uss (Arar 1978:2). 

4.1.1.2.1 Agr icu l ture  

By some estimates on l y about 4.2% o f  Jordan1 s t e r r  I t o r y  can be 
- - cons ldered su i tab le  for r a i n f  ed fwming; however, a large pa r t  o f  

t h i s  area i s  otherwise unsuitable because o f  rock o r  shallow s o i l s  
or  steep slopes (Arar 1978:2). 

- 
- - 
- 

Wheat, which accounts for  the overwh~lming ma jo r i t y  o f  the land under 
f i e l d  crops, i s  farmed i n  the  uplands, predcminantly under r a i n f a l l ,  
accounting for  from between 37,000 t o  226,000 tons o f  wheat per 
year(Abanadah 1978:21. The production level for t h l s  crop, dependent 
as it I s  on r a i n f a l  I, var ies widely from year t o  year, plunging, 
fo r  example, from 245,000 metr ic  tons in  1974 t o  on ly  50,000 met r ic  
tons i n  1975. 



4.1.1.2.2 Water harvestina 

Ra i n f a l l harvest i ng pract iced i n  the Near East reg ion fo r  near l y 
4000 years has permitted ag r i cu l t u re  t o  develop i n  regions wi th  
an average r a i n f a l l  o f  on l y  about 100 mm per year. Water thus 
harvested i s  usua l ly  co l lec ted  in  ponds in  small depressions or  
i n  cisterns; some c is te rns  constructed i n  Roman t imes s t i l l  funct ion 
today (Arar 1978:3-4). Rainwater i s  a lso  co l lec ted  i n  c i s te rns  f o r  
domest i c use. 

- 4.1.2 Surface waters 

The annual surface water potent ia l  o f  Jordan, inc luding r i v e r s  and 
water co l lec ted  i n  reservoirs,  i s  estimated a t  from 850-880 MCIY per year 
(UNWC 1976:9; Preparatory Committee. ..'l978a:l). For North Jordan alone, 
surface water resources have been estimated a t  683 MCWy, about 550 MCM/y 
are ava i lab le  for  economic exp lo i t a t i on  (Howard Humphreys 1978: Table 4). 

4.1.2.1 Rivers 

- 
- 4.1 .2.1 .I The resource (see map, page 37a) 

The t o t a l  stream f low o f  usable r i v e r s  i n  East Bank Jordan I s  about 
880 MCM per year. However, about 400 MCM/y o f  t h i s  f low, a t t r i bu tab le  
t o  the Yarmouk River a t  Adasiya, o r i g i na te  frcm catchments i n  Syria. . 
Only the remaining 480 MCM are  ac tua l l y  resources o f  the streams o f  
Jordan. In general, r i v e r  f low tends t o  be heavier i n  t he  north, 
decreasing toward the south. 

Streams are fed by both r a i n f a l l  and groundwatqr discharge (baseflowl. 
Although the  various catchment areas o f  Jordan dur ing an average year - would receive a r a i n f a l l  volume o f  about 8,065 MCM (about 75% o f  t h i s  
ac tua l l y  w i th in  Jordanian t e r r i t o r y ) ,  the  t o t a l  f low of 880 MCM i s  

- on1 y about 10% o f  t h i s  and analyses have indicated t h a t  considerable 
par ts  o f  these flows o r l g l na te  not  frcm r a i n f a l l  runo f f  but from 
groundwater (Frantz 1978:ll). 

The Jordan, a sluggish r i v e r ,  f lows south from Lake T ibe r ias  
t o  the  Dead Sea; i t s  very sinuous courss i s  broken i n  many places 
by cascades; the  r i v e r  i s  genera l ly  from s i x t y  t o  25 f ee t  wide and 
from three t o  s i x  feet  deep dur ing most o f  the year. Because o f  h igh 
leve ls  o f  s a l i n i t y  the waters o f  the Jordan are not  considered i n  
water resources planning; however, most o f  the  s i g n i f i c a n t  r i v e r s  o f  
Jordan f a l l  w i t h i n  the catchment area o f  the Jordan, which covers a 
t o t a l  o f  6,000 square k i lometers (UNWC 1976:8). The f low o f  the Jordan 
a t  the ou t i  e t  o f  Lake Tiber i as  has been reduced and the sal i n  i t y  o f  
the  r i v e r  increased i n  low water season by I s rae l ' s  d ivers ion o f  i t s  
waters (Nyrop 1974:46). Furthermore, planned d ivers ion o f  the waters 
o f  t he  Yarmouk River, t he  Jordan's ch ie f  t r i b u t a r y  i n  t h e  north, w i l l  
lead t o  ye t  higher leve ls  o f  s a l i n i t y  i n  the Jordan River .  



bfAJOEi RIVERS AND WADIS OF JORDAN 
# 1 

Source: Hunting Technical Services and Sir 
M. MacDonald & Partners. 1965. 



MAJOR RIVERS AND WADIS OF JORDAN: AVERAGE ANNUAL FLOWS 

River/Wadi Average annual f l ow  
(MCM/y) 

East  Ghor Side Wadis (dra inags t o  Jordan R ive r ) *  

Yarmouk River ( a t  Adasiya) 387 .O 

Wadi Araba 

Wadi Z ig lab  - 
Wadi Jurum - 

Wadi Yabis 

Wadi Kuf r  i n j a  

Wadi R a j i b  4.3 

Zarqa River  67.1 

Wadi Shueib 7.9 

W,adl K a f r e i n  

Southern Wadis (drainage t o  Dead Sea)** 

Wadi Zerqa Main 20.3(estimate*) 
- 

Wadi Muj ib 102.9 

Wadi Kerak 5.3(estimate) 

Wadi Hasa 48.8 

Red Sea Basin 

Wadi Yutum (non perenn ia l )  

Catchment 
area (km2) - 

*National Master Plan Estimates( I9771 repor ted  i n  Ar thur  D. L i t t l e  1979: 1:3-12. 
** HuntIng ... 1965 
*** Aresvik 1976: l l l .  



4.1.2.1.2 U t i l i z a t i o n  o f  r i v e r s  

4.1.2.1.2.1 Navigation 

There does not appear t o  be any s ign f i can t  r i v e r  navigation i n  
Jordan, although there were f e r r i e s  on t he  Jordan pr l o r  t o  the  
1 967 war. 

4.1.2.1.2.2 l r r i g a t i o n  

lrr iga t lon  accounts fo r  the greatss t  p a r t  o f  water used i n  Jordan. 
Total i r r i g a t e d  area i n  Jordan, by one recent  estimate, i s  about 
33,600 (Frantz 1978:ZO). Of the soms 405 MCM/y used fo r  i r r i g a t i o n  
an estimated 230 MCM (57%) comes f ran r i v e r  flows; t h i s  includss 
water co l lec ted  i n  reservo i rs  (Frantz 1978:20). Most of  t h i s  i r r i g a t i o n  
water goes t o  t he  Jordan River Valley. 

l r r i g a t i o n  waters are drawn p r l n c l p a l l y  from the Yarmouk River 
i n  the north, which has been diverted to form the  East Ghor 
Canal, which p a r a l l s l s  the Jordan. With t he  completion o f  the 
Maqarin Dam on the t h s  Yarmouk River i n  t he  north, l r r i g a t i o n  w i l l  
be extended t o  an addi t ional  lO,OOQ hectares I n  the southern 
R i f t  Valley. 

The Jordan River, Jordan's largest  r i v e r  i s  too brackish t o  
supply su i tab le  water for  i r r i ga t i on ;  t h l s  s a l i n i t y ,  espec ia l ly  
marked in  low water season, has been increassd dramati cal  l y In 
recent years by I s rae l ' s  d ivers ion of  waters a t  Lake Tiber ias.  

4.1.2.1.2.3 Hydros iec t r ic  power 

Hydroe lec t r ic  power i s  not  a t  t h i s  t ime h i g h l y  developed i n  Jordan, 
powerplants are planned f o r  t he  Maqarin Dam 

s f o r  the King Tala l  Dam (2  MW). Frantz (1978) 
I 

but  hydroe lec t r ic  
(20 MW) as we1 l a 
repor ts  a few sma 
as Wadi Jurum. 

4.1.2.1.3 River Po l l u t i on  

River p o l l u t i o n  i s  
which receives pol 
water i s  one ma.ior 

I -sca l e hydro-power i n s t a l  l a t  ion a t  places such 

a s i g n i f i c a n t  problem on ly  i n  
utants from several sources. 

the Zarqa River, 
Domestic waste 

~ o l l u t a n t ,  whi le add i t iona l  ~ o l l u t a n t s  der ive  
frcm indus t r ia l  - ac t ' i v i t i e s  such as phosphate rniili ng, o i l  re f in ing ,  
a dairy, a yeast factory, and alcohol, b a t t e r y  and tanning indust r ies  
(Hashwa and Salameh 1978:3). While most i ndus t r i a l  wastes are d is -  
charged untreated i n t o  the Zarqa; some Indust r ies  discharge t h e i r  
wastes i n t o  lagoons, the overflow from which may then reach a wadi 
o r  s e l l  leading t o  the Zarqa (Preparatory Committee... 1978:8). 
As indus t r ia l  growth increases (about 100 new Indus t r ia l  p lants  
were reg is tered i n  1976 alone), t h l s  p o l l u t i o n  w i l l  increase as 
wel l  (Preparatory Comrnittee...l978:8). 

Although no long-term data on water qua1 i t y  are  ava i l ab l e f o r  the 
Zarqa River, observations made i n  February 1979 Indicated gross 



p o l l u t i o n  o f  the r i v e r  frcm municipal and i ndus t r i a l  wastewater 
d i scharges from Amman t o  some distance be1 ow Sukhneh . Af ter  t h i  s 
point,  the r i v e r  showed some signs o f  recovery. A t  t he  new Jarash 
Bridge, short1 y before the po in t  where the r i v e r  enters the  King 
Ta la l  Reservoir water q u a l i t y  was considerably be t te r  than between 
Amman and Zarqa; however, a t  t h i s  point, the fo l lowing observations 
were made: heavy attached algal  growth indicated high n u t r i e n t  
a v a i l a b i l i t y ;  no f i s h  were observed; there was a low d i v e r s i t y  
o f  aquatic insects; and the  water had was cloudy or  m i l ky  i n  appearance 
from e i t he r  high concentrat ions o f  co lo ida l  p a r t i c l e s  or  some other 
unknown reason (Stanley Consultants 1979: 4-51. 

The q u a l i t y  o f  the waters o f  the Zarqa River var ies  throughout 
t h e  year. The above observations ware made dur ing a period o f  
ra the r  low flow. It i s  to be expected t h a t  because o f  high runof f  
r a t es  dur ing r a i ny  season the r i v e r  w i  l l ca r r y  a higher pol l utant  
load a t  t h a t  t ime (Stanley Consultants 1979:5). 

Po l l u t i on  o f  the Zarqa River i s  of  pa r t i cu la r  concern because it 
f lows i n t o  the  newly b u i l t  King Tala l  Reservoir, the water o f  which 
are t o  serve not on1 y f o r  irr i gat ion but al so f o r  domestic water 
supply i n  Amman. 

4.1.2.2 East Ghor Canal I 

The Ghor Canal u t i  l i zes waters d iver ted underground from the Yarmouk 
Rlver bu t  i s  also fed by waters d iver ted from the  Ziglab Reservoir 
and by various wadis along i t s  course. .It present ly  supplies i r r i g a t i o n  
i r r i g a t i o n  waters for  13,000 hectares o f  land i n  the Jordan Val ley. 

Construction o f  the canal began i n  the l a t e  1950's and ssveral - - 
extensions have been added t o  b r ing  the canal t o  i t s  present length 
o f  about 96 ki lometers. Under the Jordan Val ley  I r r i g a t i o n  Pro jec t  
Stags I I  addi t ional  water would be d iver ted from t h s  Yarmouk River - 

t o  permit the extension o f  the canal 14.5 f u r t he r  ki lometers t o  
t h e  Dead Sea. This extension would permit t he  i r r i g a t i o n  o f  an 
add i t iona l  11,000 hectares o f  present ly  un i r r i ga ted  land. 

In  the Ghor Area some small communities may use t he  East Ghor Canal 
water, intended c h i e f l y  as a source o f  watsr f o r  i r r i ga t i on ,  
as t h e i r  water source as wel l  as f o r  deposit  o f  t h e i r  wastes. 
(Preparatory Committee...l978: 8 ) .  

4.1.2.3 Lakes and Reservoirs 

4.1.2.3.1 The Resource 

With the exception o f  the Dead Sea, which Jordan shares wi th  
Israel ,  there are no lakes i n  Jordan. There are, however, as 
indicated in  the tab le  below, eleven reservoirs, w i t h  a t o t a l  
storage capacity o f  70.4 m i l l i o n  cubic meters. 



Ressrvoi rs  i n  Jordan (1976) [Frcm Arthur  D. L i t t l e  1979:1:3-137 

Storage 
Locat ion/ Water Capac i t y  

Name Reg ion Source ( MCM 1 Uses* 

Samma Sudud 
Ghadeer Abyad 
Urn Jimal 
eowayda 
A l -Lakaf i 
Qa t r  ana 
Su l tana 
Ziglab*" 
Shue i b** 
Kafre in**  
King Ta la l * *  

Mafraq 
Maf r a q  
Mafraq 
Mafraq 
Dhu l e  1 l Area 
Qatrana Area 
Sultana Area 
Wadi Z ig lab 
Wadi Shuelb 
Wadi Ka f re in  
Zarqa River 

loca l  wadls 
loca l  wadis 
loca l  wadls 
loca l  wadls 
loca l  wadis 
local  wadis 
loca l  wadls 
Wadi Z lg lab  
Wadi Shueib 
Wadi K a f r e i n  
Zarqa River  

*Uses: I = i r r i g a t i o n ;  d-domestic supply; G=groundwater recharge 
**Jordan Va l ley  I r r i g a t i o n  Plan 

K ing  Ta la l  Reservoir  

As ind ica ted  by t h s  above table,  by  f a r  the  la rges t  r e s e r v o i r  i s  t he  King 
Tala l ,  formed by  t h e  damming o f  t h e  Zarqa River, which has a  storage 
capac i ty  estimated a t  from 45-52 MCM. The rese rvo i r  prov ides water f o r  
t h e  East Ghor Canal and a lso  i s  designed t o  permi t  spr i n k l e r  irr l g a t i o n  
o f  6,300 hectares o f  land l y i n g  above t h e  main canal. I n  addi t ion,  
t he re  are p lans t o  use the  waters o f  t h e  rese rvo i r s  f o r  domestic water 
supply. Although t h e  dam was completed i n  1978, the unusual dryness 
o f  t h e  1978-1979 r a i n y  season, has permi t ted the  r e s e r v o l r  f i l l  t o  
on l y about 25% o f  capaci t y  (Stan l ey Consu l t a n t s  1979: 1 1. Maxi mum water 
volume was reached I n  A p r i l  1978--about 32 mcm (Hashwa and Salameh 
l978:3). 

Maqarin Reservoir  

Now I n  t h e  f i n a l  deslgn s ta te  I s  t h e  Maqarin Dam planned f o r  t h e  Yarmouk 
River  along Jordan's nor thern border w i t h  Syria. The dam, approximately 
125 meters high, w i l l  have a  storage capac i ty  o f  250 m i l l i o n  cub ic  meters 
o f  water. Target date f o r  completion o f  t he  dam, which i s  the  major 
f ea tu re  o f  t he  Jordan Val ley I r r i g a t i o n  System P r o j e c t  Stage II, I s  
1983-84. The waters o f  t h i s  dam are pro jec ted  t o  enable the  extension 
o f  the  East Ghor Canal t o  t h s  Dead Sea, thus p e r m l t t l n g  i r r i g a t i o n  
o f  t h e  southern t i p  o f  t h e  Jordan Val ley. A 20 M'21 powerpl an t  i s  a lso  
planned f o r  t he  dam. I n  add i t ion ,  a  p ipe l  ine  from t h e  rese rvo l r  t o  
l r b  i d  I s  expected t o  suppi y  t h a t  c l  t y  w i th  24 MCM per year. The funding 
o f  t he  dam by U.S.A.I.D. i s  cont ingent  on the  f i n d l n g s  o f  a  r e c e n t l y  
c m p l e t e d  environmental impact assessment (OINeil l  1979; Arthur D. 
L i t t l e  1979). 



-. 4.1.2.3.2 Po l l u t i on  o f  Reservoirs: King Ta la l  

River p o l l u t i o n  i s  d i r e c t l y  l inked t o  the p o l l u t i o n  o f  reservo i rs  formed 
by t he  damming o f  those r i ve rs .  Concern has been expressed p a r t i c u l a r l y  
regarding the water q u a l i t y  of  the King Tala l  Reservoir, the catchment 
area for  which covers about 3300 square k i lometers and includes the  Zarqa 

- River Basin, which recelves indus t r ia l  and domestlc po l lu tan ts  not  on ly  
from Amman but  a1 so from Zar qa, Jerash, Resei fa, Baqla and numerous v i  l l ages 

I (Hashwa and Salameh 1978:31. The highest water f low i n t o  the  dam are l i k e l y  
i n  the wet months o f  December, January, and February, when the waters o f  

.. t h e  Zerqa Basln are a t  t h e i r  highest; they w i l l  b r i n g  wi th  t h m  n u t r i e n t  
loads (phosphates, n i t ra tes ,  etc.), as wel l  as p o t e n t i a l l y  harmful mater ia ls  
from the pol lu ted Amman-Zerqa Wadi (Stanley Consultants 1979:6). 

Po l l u t i on  o f  the King Tala l  i s  o f  pa r t i cu l a r  concern because plans f o r  i t s  
- 
- use include domestic water supply fo r  t he  Amman-Zarqa area. 

Because the dam has not  ye t  f i l l e d  t o  i t s  f u l l  capacity, there i s  
as yet no information f o r  describing the physical,  chemical, and b io log ica l  
charac te r i s t i cs  during a year ly cycle. (Stanley Consultants 1979:S); 
however, sampling o f  the waters of  the reservo l r  dur ing July 1977 t o  
October 1978, indicates t h a t  f o r  the e n t i r e  length o f  the study per iod 
the  reservo i r  was being continuously contaminated w i t h  waste water 
frcm domestic, farm and indus t r ia l  o r i g i n  (Hashwa and Salaneh 1978:71. - The research found the waters o f  the reservo i r  eutrophic, wi th the lower 
layers depleted of  oxygen and enriched wl th hydrogen su l f i de  and the upper 
layers r i c h  i n  plankton l c  organisms, i nc l  uding algae, b l ue-green bacteria, 
heterotrophic bacteria, col i forms, and fecal cql i forms. Total dissolved 
so l ids  exceeded 1000 ppm supplemented w i th  viruses, t o x i c  end-products, 
and heavy metals. (Hashwa and Salarneh 1978:lO). 

A water treatment p lan t  has been constructed which has been judged 
adequate for  t r ea t i ng  the waters t o  the po in t  a t  which they should 
meet WHO (19711 d r ink ing  water standards. However, several improve- 
ments t o  the p lan t  were suggested by a team o f  consul tants Including 
a method o f  screening out  the heavy algal  growth an t i c ipa ted  i n  the  
reservo i r  and an intake s t ruc tu re  designed t o  take i n  water a t  a1 l 
depths ra ther  than a t  the proposed s ing le  depth o f  3 meters. I t  
was also recommended t h a t  the water be monitored f o r  possib ly carcino- 
gen i c  t race organ i c  chemical compounds as we1 I as f o r  the presence 
o f  trihalomethanes and selected ch lor inated hydrocarbon pest ic ides 
i n  the water (Stanley Consultants 1979:30). Another group of  re- 
searchers, who examined the waters o f  the reservo i r  during 1977 and 
1978 recommended t h a t  the waters of  the dam no t  "be used under the 
present circumstances f o r  dr ink lng purposss even a f t e r  treatment,lt 
and fu r the r  recommended long-term research t o  assess the  water q u a l i t y  
i n  a1 l I t s  aspects before it i s  committed f o r  domestic use (Hashwa 
and Salameh 1978:ll). 

The out look f o r  the q u a l i t y  o f  the waters o f  King Ta la l  Dam is, however, 
not  promising. A l l  ind icat ions are t h a t  p o l l u t i o n  o f  the reservoir  
w i l l  increase fo r  several reasons, including: planned sewerage systems 
f o r  Zerqa, Jerash and Ruselfa, a l l  of which w i l l  discharge t he i r  e f f l uen t s  



- 

i n  the Zarqa basin; increased use o f  f e r t i l i z e r s  and pest ic ides as 
ag r i cu l t u ra l  development expands; expansion o f  ex i s t i ng  indus t r ia l  
p lan ts  and construci ton o f  new ones; increased s o l i d  waste refuge from 

= growing urban centers and continued use o f  open-dump disposal (Preparatory 
Cmit tee. . . l978:53).  

Springs 

Springs, an important water resource I n  Jordan, supply water fo r  a l l  
purposes. An estimated 75 MCM of water used annual l y f o r  irr igat ion 
o r i g l na t ss  from spr ing divers ions (Frantz 1978:ZO). 

Annual Discharge o f  East Jordan Springs by D i s t r i c t  
(Source Aresv i k 1976 1 

D i s t r i c t  Average Annual Total (MCM) 

l r b  i d  
Amman 
Ba qa 
Karak 
Maan 

Total - 

-- 4.1.4 Groundwater 

4.1 .4.1 The resource 

Estimates o f  ava i lab le  groundwater resources in  Jordan vary considerably. 

- The Water Master Plan (Frantz 1978) places the t o t a l  amount of  annual - groundwater recharge i n  East Jordan a t  580 MCM, w i th  approximately 220 
MCM ava i lab le  for  exp lo i t a t i on  ( the  remaining 360 MCM/y i s  thought t o  

- appear as baseflow i n  streams o r  t o  be l o s t  t o  evaporat ion). The Plan 
also estimates t h a t  over and above t h i s  rechargeable groundwater resource 
Jordanian aqui fers contain 12,000 MCM o f  stored, non-replenishable 

- groundwater. 

I n  contrast  t o  the above est  imate, a recent and reported1 y re1 iabl  e 
estimate recognizes annual groundwater resources a t  on ly  100 MCM. 
(A.I.D. Amman 1979: Appendix 6). The recent survey o f  water resources 
for  North Jordan, the  area o f  greatest water dsmand, estimates yearly 
ava i lab le  groundwater resources a t  77'Mm (Howard Humphreys 1979:Table 4 ) .  

With i n  t he  Amman area, which accounts f o r  over 70% o f  the water dsmand 
i n  Jordan, It has been calculated t ha t  the t o t a l  quant i ty  of  groundwatsr 
recharge i n t o  both ths upper and lower aqui fers underlying the area 
i s  on1 y 12-13 m i  I l ion cubic meters per year, whi l e  the t o t a l  ex t rac t ion 
i s about 18.5 rn i l I ion cub i c  meters per year. The 6 MCl4 per year over- 
d r a f t  is ,  however, possible, on ly  because o f  en t ry  i n t o  the aquifer 
of water f r m  cesspoois and leaking water pipes, a phenomenon which 
has a1 so contr i buted t o  the deter i o r a t  ion o f  graundwatsr qua l i t y  
(Marel ius 1978: 4). 



The m a j o r i t y  o f  t h e  popu la t ion  i s  located on the  plateau, where t h e  
p o t e n t i a l  f o r  increase groundwater i s  be l ieved poss ib le  and feas ib le .  
With regard t o  q u a l i t y ,  those grounduater resources having a h i g h  
r a t e  o f  annual replenishmsnt a re  o f  good qua l i t y ,  wh i l e  groundwater 
s to red  i n  deep aqu i fe rs  where recharge r a t e s  are low, are gene ra l l y  
unsu i t ab le  f o r  use. Genera l ly  speaking, groundwater q u a l i t y  i s  good 
i n  terms o f  s a l i n i t y  i n  Syr ian Jebel Druze, southwards t o  t h e  Azraq 
and Wadi Dhuhell reg ions (extreme no r th ) ;  Ajlun-Amman (nor th ) ;  
Karak-Ras En Naqb (south) ;  and northwards from t h s  Urn Salim mountains 
(south) .  Groundwater o f  poor q u a l i t y  i s  found in:  t h e  cent ra l  a x i s  
o f  t h e  East Jordan Va l ley  (and t h e  Wadi Araba i n  t he  west); t h e  whole 
eastern r e g i o n  except t he  extreme n o r t h  and south; and a connect ion 
between these regions, extending from t h s  Dead Sea t o  the  east.  
Some loca l  sources w i t h i n  t he  poor qua1 i t y  reg ion  are  good. 
(Ar thur  D. L i t t l e  1979: 1:3-14). 

4.1.4.2 Groundwater u t i l i z a t i o n  

Groundwater sources present I y supp l y about 32% (rough1 y I46 MCMI 
water used each year i n  Jordan. A l  l p i  ped water systems i n  Jordan 
use groundwater (Preparatory Committee 1978:3). Furthermore, an est imated 
100 MCM o f  t h s  some 405 MCM o f  water used annual ly  f o r  i r r i g a t i o n  
are pumped from groundwatsr ( F r a n t r  1978: 20 1. 

4.1.4.3 Groundwater dep le t ion  

Heavy demand on l i m i t e d  groundwater suppl ies i s  repor ted t o  bs  leading 
t o  dep le t i on  o f  groundwatsr aqu i fe rs .  There are sa id  t o  be sane cases 
o f  a q u i f e r s  being drawn down a t  r a t e s  s i g n i f i c a n t l y  above t h e i r  expected 

- - 
- 

annual replenishment ra te .  Th i s  exhaust ion o f  a q u i f e r s  has been accelerated 
by  p r i v a t s  w e l l s  used as sources o f  i n d u s t r i a l  and i r r i g a t i o n  watsr 
(A.I.D. Amman 1979:Appendix 6). Overdemands on groundwater supp l ies  

= and the  r e s u l t i n g  necessi t y  f o r  f i n d i n g  new water sources t o  meet 
t h e  needs o f  growing popu la t ions  and expanding i n d u s t r i a l  a c t i v i t i e s  
a re  t h e r e f o r e  a major concern i n  Jordan. 

4.1.4.4 Groundwater p o l l u t i o n  

Deter 101-&ion o f  groundwater qua1 i t y  i n  Jordan may be a t t r  I buted to:  
t h ree  mzjt2r f ac to rs :  recyc led  i r r i g a t i o n  water; pumpi ng o f  sa l  ine  
water from deeper aqu i fers;  and wastswater from human se t  l ements and 
indus t ry .  I n  la rger  communities, where groundwater q u a l i t y  de te r i o r -  

- a t i o n  i s  t h e  most widespread, q u a l i t y  changes are  caused by over- 
- -- f low1 ng cesspits,  s e p t i c  tanks, and lagoon e f  f l uents t h a t  can per- 

c o l a t e  through f i ssu res  i n  t he  rock  and reach groundwatsr rese rvo i r s .  
- - 
- = 

On the  o the r  hand, pe rco la t i on  through t h e  beds o f  t h e  S e i l  Amman - and the  Sei l Rusei fa  ( t h e  streams i n  t he  Amman-Zarqa area which re -  
c s i v e  heavy e f f l u e n t  loads) i s  so heavy t h a t  t he  streams can no t  
a s s i m i l a t e  it (Preparatory Conmittee...i978:6). 

- It has been r e c e n t l y  est imated t h a t  an average o f  approximately 355 
- - - o f  the  t o t a l  water consumsd i n  Amman from the  aqu i fe r  system i s  
- 
1 

- 



replenished by cesspool e f f l uen t s  (Preparatory Committee...l978:71. 

Frequent spec i f i c  po l lu tan ts  o f  groundwater are: gaso l ine and o l l s ,  
- p a r t i c u l a r l y  i n  urban areas; n i t r a t e s  stenning from sept ic  tanks, 

cesspits, sink-holes, anhydrous ammonia used i n  agr icu l ture ,  i ndus t r ia l  
e f f l uen t s  wi th high ni t rogen wastes, d m e s t i c  e f f l uen ts ,  and excessive 
i r r i g a t i o n  water i n  the area o f  Amnan (a  pre l lmlnary  study ca r r ied  

- out  on 110 wel ls  i n  the  Amman metropol i tan region dur ing 1973-1975 
revealed increasing concentrations i n  most producing we l l s  i n  t h a t  
area, p a r t i c u l a r l y  around workshops, paper industr ies,  a tanning 
factory, a steel  plant,  a dairy, and a blanket fac tory) ;  and bac te r ia l  
po l lu t i on ,  again from inadeqate sewage disposal (Preparatory Com- 
mittee...1978:24). 

4.1.4.4 Groundwater exp lora t ion 
- 

As the demands on Jordan's l im i ted  water supplies becoms greater, 
the need for  explorat ion for  new sources of  water becomes increasingly 
important. Groundwater exploration I s  present ly  being conducted by 
both t he  Natural Resources Author i ty  and the Jordan Val ley Authori ty. 
Ons set o f  invest igat ions,  supported by U.S.A.I.D. i s  focussing on 
t h e  R i f t  Val ley (A.I.D. 1979). 

- 

4.1.5 Desalinated water 

The Royal S c i e n t i f i c  Society Society has set  up an experimental 
550 ga l lon per day desal inat ion p lan t  a t  Aqaba wl th  the assistance 
o f  the Federal Republ i c  o f  Germany but s ta f fed  e n t i r e l y  by Jordanian 
engineers. Water frcm the p lan t  i s  intended for  iso la ted communities 
along the shore or inland communities wl th  brackzsh water supplies. 
(Uniterra, November 1977:7). 

4.1.6 Recycling o f  water 

A ce r t a i n  amount o f  unintended recy l ing  o f  water present ly  takes places 
as water frcm cesspools and leaking.water supply systems enters t h e  
groundwater aqui f e r s  i n  areas such as Amman (Marel ius 1978: 5 )  . There 
are plans t o  recy le  water from the King Tal a l  Dam for  use as domestlc 
water i n  Amman; however, these plans are contingent on bet ter  p u r i f i c a t i o n  
o f  i ndus t r ia l  and domestic e f f l uen ts  from Amman and Zarqa, whose r i v e r s  
feed i n t o  the  dam reservo i r  (Frant r  1978:.64;Hashwa and Salameh 1978:3). 

- 4.1.7 Water Po l i cy  

Despite the overwhelming importance o f  water resources f o r  the development 
o f  Jordan, the  country does not yet have a nat ional  po l i c y  body for  t he  
water sector. The government's concern wi th  water resource prcblems 
was evidenced, however, by the convening i n  March I978 o f  Jordan's f i r s t  
National Water Symposium, which brought together representat ives from 
a l l  organizat ions i n  the country with s i g n i f i c a n t  i n t e r e s t  or  expert ise i n  
water resources and representat ives o f  donor nations and organizat ions as 
well .  The major conclusion of the conference was t h a t  Jordan urgent ly  



needs a nat ional  water a u i t h o r i t y  w i th  f u l l  legal powers and competencies 
and w i th  adequate we1 l - t ra ined  s t a f f  t o  engaged i n  long-term forward 

- p l a n n i n g , , t o s s t p o l i c y  for  a l l  aspec tso f  t hewa te r  sector, inc luding 
a l l o c a t i o n  o f  ava i lab le  resources, and then t o  implement the pol icy.  
Since t h a t  mesting, the government has acted to  prepare t he  l eg i s l a t i on  
necessary t o  set  up such a body, b u t  ao recent information was ava i lab le  

-- f o r  t h i s  p r o f i l e  on the progress made toward ac tua l l y  forming it (AID/Amrnan 
1979:6-7). 

Recent studies o f  the water s i t ua t i on  which make recommendations r e l a t i n g  
t o  water po l i c y  are: the  National Water Master Plan (see Frantz 19791, 
which atiempts to  survey water resources and make proposals for  t h e i r  
use; t he  ~ o r t h  Jordan water Use Strategy (see ~ o w a r d  ~ u r n ~ h r e ~ s  1978 f o r  
a summary), which examines water supplies fo r  North Jordan and recommends 
a strategy for t h e i r  use; and papers from the National Water Symposium 
(see Reference L i s t  a t  the end o f  t h i s  p r o f i l e ) ,  which cover a l l  areas 
o f  water use, qua1 i t y ,  etc.  i n  Jordan. Studies r e l a t ed  t o  spec i f i c  pro- 
j e c t s  include: Amman/Zarqa Water Resources (VBB-Swedish i n  associat ion 
wi th  FAWZI 1; Wadi Mujlb Dam (McDonald, U.K.); and t h e  Aqaba ~ e g i o n a l  
Supply (Howard Humphreys, U.K.). A major study ca r r ied  out  i n  the 
1960's by Hunting Technical Services deals wi th water resources for  t he  
whole o f  East Jordan (see Hunting Technical 1965). 



4.2 FORESTS 

4.2.1 The resource 

Jordan i s  gene ra l l y  broken down i n t o  t h ree  vegeta t ion  zones: 
Mediterranean, Irano-Turanian, and Saharo-Sindian. The 
Mediterranean region, t y p i c a l  o f  the  Amman area and genera l l y  
o f  t he  highlands, i s  an area o f  h igher  r a i n f a l l ;  f o r e s t s  are 
t h e  dom inant  vegetat ion a l  ong w i t h  maqu i s (wood l and composed 
o f  low t r e s s  and shrubs up t o  4 meters t a l  I); t h e  I rano-Turanian 
zone o f  t he  Northern Jordan R ive r  Val ley, i s  t y p i f i e d  by dwarf - 
shrubs and qrassy p lan ts ,  w i t h  r a i n f a l l  o f  from 200-350 mm per 
year; and the  Saharo-Sindian Region, which, w i t h  r a i n f a l l  ranginb 
from 25-200 nm per year, i s  represented by t h e  Southern Jordan 
R iver  v a l l e y  and the  la rge  deser t  area which occupies the  bu lk  
o f  t h e  count ry  eas t  o f  t h e  Jordan River; vegetat lon here i s  l i m i t e d  
to dwarf shrubs and herbaceous species. 

.- s 
Centur ies o f  human h a b i t a t i o n  i n  t h e  Midd le  East have r e s u l t e d  i n  
changes i n  the  environment, e s p e c i a l l y  i n  the  composit lon o f  the  
p l a n t  cover o f  t h e  area. Human a c t i v i t y  i nc lud ing  c l e a r i n g  o f  
land f o r  a g r i c u l t u r e ,  c u t t i n g  o f  wood f o r  lumber and fue l ,  g raz ing  
by domestic animals, and f i r e  have led  t o  t h e  rep1 acement of n a t i v e  

- species by  new o r  p rev ious l y  secondary species and have changed or  
a l t e r e d  p l a n t  assoc ia t ion  i n  la rge  areas o f  Jordan (A r thu r  D. L i t t l e  

-a 

1979:1:3-19). This i s  e s p e c i a l l y  marked i n  those a g r i c u l t u r a l  areas, 
where indlgsnous p l a n t  communities h a m  been replaced by a g r i c u l t u r a l  

- crops and t h e i r  associatsd weeds. Frequent ly  s o i l  losses fo l l ow ing  
upon land c l e a r i n g  have severe ly  l i m i t e d  OF even precluded the  regen- 

- - e r a t i o n  o f  p l a n t  cover ( A r t h u r  D. L i t t l e  1979:1:3-19). 
- 

I t  i s  thought  t h a t  most o f  t he  highlands o f  Jordan were former ly  covered 
w l t h  f o r e s t s  o f  oak, pine, cy?ress, jun iper ,  and associated vegetat lon 
which s t re tched f r a n  A j l  un i n  t h e  n o r t h  t o  t h e  head o f  t h e  Gul f o f  
Aqaba i n  t he  south. Th is  area was a l  igned no r th  and south along the  
u p t i l t e d  edge o f  t he  p la teau forming t h e  eastern escarpment o f  t h e  Jordan 
Va l ley  and t h e  Jordan Val l e y  i n  areas o f  s u f f i c i e n t  r a l n f a l l .  Forests 
today cover less than I $  o f  t he  t o t a l  area o f  Jordan ( W  i l I imot t  1978: - 
46).  

The Fo res t  Department c o n t r o l s  about 131,500 hectares dssignatsd as 
f o r e s t  land, b u t  t he  actual  forested area has been est imated t o  be much 
smal l e r :  o n l y  about 36,000 hectares as o f  1964 (Aresv ik  1976:178). 

Today the re  are o n l y  two main areas cf f o r e s t  growth i n  Jordan: 
t h e  nor thern  highlands and t h e  southern highlands. Both areas are 
degraded b u t  r a i n f a l l  cond i t i ons  In  t he  no r th  make f o r e s t  regsnerat ion 
i n  t h  i s  area more feas ib l e  f o r  regenerat ion than t h e  south. The Jordan 
Va l ley  and t h e  deser ts  o f  t he  East are, w i th  the  except ion o f  sme wadi 
bottoms, devoid o f  na tura l  f o res t s  (Aresv ik  178). 



- - 
- Forests o f  East Bank Jordan ( i n  hectares) (see map page 48a) - 
- 

- - - (Source: Aresvik 1976: 179; based on FA0 Forestry Development: Report t o  the 
-- -- 

Government o f  Jordan. Rome, 1971). 

Forest type Area Government Pr i vats  Unsett l ed 
Forest Land Forest  Land Forest Land Tota I 

Broad-leaved North 11,555 3,382 -- 14,937 
every reen 

South 1 ,056 245 4,746 6,047 

Total 12,61 1 3,627 4,746 20,984 

Broad-leaved 
deciduous North 2,562 1,418 -- 3,980 

Broad- leaved North,p lne 1 09 
coniferous 

South, ju- 29 2 
n i per 

Tota l 40 1 5 5 7,460 7,916 

M i xed North 2,731 
- 

- 
- 

W i  I d  Ol ive  Norf h 9 7 

GRAND TOTAL 
North 17,054 5,139 

South 1 ,348 265 1 2,206 13,820 

TOTAL 18,402 5,405 36,O 13 

4.2.1.1 Northern highlands ... 

I n  the northern high l ands fores ts  cover an area o f  some 80 k l  lometers 
in  length running f ran  the Wadi el-Arab i n  t he  North to the ?ladi Ku f f re in  

- 
i n  the south; the maximum east-west width o f  t h i s  area i s  about 25 
k l l m e t e r s  In  the area o f  Ajlun. There are f i v e  f o res t  associat ions 
d is t ingu ishab le  i n  the northern highlands: t h e  broad-leaved Ouercus 

- cocc i fera  (Kermes oak) forest, the broad leaved f o r e s t  o f  Qusrcus asgilops; 
the coniferous f o res t  o f  Pinus halepensis (Aleppo p ine) ;  t he  mixsd 

- oak-pine forest; and the fores t  o f  oak (Ke rcus  cocc i fe ra )  an(; w i l d  - 

o i l i v e  (Olea europaea). - 

- The Quercus cocc i fera  (evsrgreen Kermes oak) f o res t  covers the largest  
area In  the north and i s  thought t o  represent a secondary fores t  
produced by the overgrazing of  the Quercus aegilops-Pinus halepensis 
c l  imax forest.  Trees, ranging from 2 t o  5 meters I n  he ight  occur I n  
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varv ing densit ies, w i th  t h s  densest stands on stesp slopes and in  
other inaccessible locations. The fo res t  occurs on limestone so i l s ,  
espec ia l ly  on Terra Rossas, usual ly  wi th a high propor t ion o f  bare 
rock outcrop. t b s t  o f  the trees, as judged by r i n g  counting techniques, 
are less than 40 years old. Associated wi th the oak are other evergreen 
species such as P is tac ia  lent iscus, Ceratonia s i l i qua ,  Arbutus and- 
rachne, P h i l l y r e a  msdia, C is tus  v i l l o s u s  (rock rose), and Poterium spinosum. 
There are a1 so infrequent occurrences o f  smal l deci duous t rees and 
shrubs such as Crataegus azarolus. 

The Quercus eegi lops fo res t  covers an area o f  100,000 hectares i n  
discontinuous areas begininning i n  Amman and extending as far north as 
the Yarmouk River. 0cEurring a t  s l  i g h t l  lowsr al t i t c d e s  (550-750 
meters abovg sea l eve l )  than the Quercus cocc i fera  forest, it grows on 
red and brown l i mestone so i l s s i  m i l ar t o  those o f  the  evergreen oak 
forest .  Larger t ress  are o f ten  more than 10 ns te rs  I n  height, whi le 
the  average age o f  stands ranges from 80-120 years. Associattd t rees 
are p i  s tac ia  a t  l ant  ica (terebinth/butm),  erat ton i a s i l i qua (carob/karoob) , 
and Styrax o f f i c i n a l i s .  

- 
Pure stands o f  the Pinus halepensis f o res t  occur on l y  i n  small stands, 
most notably t he  Dibbin Forest west o f  Jarash, where the pines, qrowinq - 
i n  associat ion w i th  Quercus cocci fera, Arbutus andrachne,' p i  s tac ia  
pa lasst ina and Pyrus syriaea, comprise about 50 t o  80$ of tha t o t a l  t r e e  
numbers. Trees are UD t o  50 centimeters in  diameter and ranae i n  
height  frcm 2.5 t o  10'msters. This fo res t  type occupies onl; s l i g h t l y  
more than 1000 hectares and grows on Rendzina and White and L igh t  Brown 
Limestone s o i l s  derived from s o f t  and marly calcareous s t ra ta .  

The mixed fores ts  o f  p ine (from 5 t o  25%)  and oak (Q. cocci fera)  
cover only about 300 hectares i n  the highland area between Ai lun and 
the Wadi Zarqa. 

Another smal l area i n  the northern h i g  l ands i s  covered by a fores t  
associat ion o f  oak (Q. cocc i fera)  (about 80%) and w i  I d  o l  i ve  (Olea - 
europaea) (about 155) which occurs on ly  on the southward f a l l i n g  slopes 

o f  the  Wadi Zarqa t o  the southwest o f  Jarash. The ch ie f  associated 
t r e e  i s  Ceratonia s l l i qua .  

4.2.1.2 Southern Highlands 

Tha fores ts  o f  the southern highlands are considerably more degraded 
than those o f  t he  north. There are two major f o res t  associations: 
Quercus c o c c i f w a  and the fores t  of  Juniperus phoenicia. 

Quercus cocc i fera  associat ions i s  found in four remnant areas betwesn 
T a f i l a  and Petra along the l i n e  o f  the  r i f t  va l l ey  escarpment. The 
general 1 y smal i stunted t rees reach maximal he ight  o f  about 4 naters, 
and the fores t  as a whole g ivss the appsarance of open scrub woodland. 
There are occasional r e ~ r e s e n t a t a  ives- o f  P i s t ac i a  a t  I ant  ica, Daphne 
l i n e a r i f o l  la, and Crataegus azarolus. Ground vegetat ion i s  poor and 



desert species such as Poa s ina ica and Artemisia herba-alba grows 
between the trees. 

- 
The Juniperus phoenicia forest,  occupying about 150,OO hectares i n  
steeply s loping Nubien Sandstone areas, stretches i n  a continuous 
l i n e  from the Wadi Dana t o  the v i l l a g e  o f  Um Suwwana. The lower l i m i t  
o f  the forest,  whish grows on t h i n  and erodsd sandy so i l s ,  i s  600 meters; 
the upper l i m i t  i s  about 1500. Tree diameters are about 40 centimeters, 
whi le heights range frcm 1.5 t o  5 meters. The fo res t  grows i n  associat ion 
Cupressus ssmpervirens, which near Rashadiya occurs i n  a pure stand wi th 
ind iv idua ls  of  up t o  10 meters i n  height. There fenced and protected 
grouping may be as o l d  as between 250 and 400 years (Atkinson and Bsau- 
mont 1971:310). 

I n  add i t ion  t o  t h i s  nat ive  fo res t  growth there are scattered throughout 
t he  country p lanta t ions of  eucalyptus, a species p a r t i c u l a r l y  wel l-suited 
f o r  development i n  wadi bottoms and other areas o f  Jordan and widely 
use i n  ea r l y  re fo res ta t ion  attempts i n  Jordan (Wi l l i rno t t  1964: 54) .  

4.2.2 U t i l i z a t i o n  and deforestat ion 

4.2.2.1 U t i l i z a t i o n  

- 
WOOD PRODUCTION AND UTILIZATION ( f rom FA0 Yearbook o f  Forest Products) 

- - (thousands o f  cub ic  meters) 

Total wood 19 22 7 9 I I 12 9 10 
product ion 

Fue l wood 16 18 3* 4* 5F 5 5 3 

Indus t r ia l  3 4 4F 5F 6 7 4 7 
roundwood 

Jordan a1 so produces a ce r ta in  amount o f  p a p s  and paper board: 5,000 
metr i c  tons i n  1976. 

Jordan is  almost t o t a l l y  dependent on imports f o r  both wood and wood 
products. FA0 s t a t i s t i c s  for  1976 show t o t a l  imports o f  wood and wood 
products f o r  t h a t  year a t  $3OJI67,OOO. Major shares o f  these imports 
were wood-based panel s, paper and paper products, and r a  i l way t i es .  

- 4.2.2.2 Deforestat ion 

Reasons f o r  deforestat ion have var ied from t ime t o  t ime (ABB 1971:310), a l -  
though overgrazing, c lea r ing  

- of fo res t  fo r  fuel have been 
o f  land f o r  agr icul ture,  and exp lo i ta t ion  
pers i s ten t  problems. 

The e f f e c t s  o f  deforestat ion are many: s o i l  erosion r e s u l t i n g  frcm ths  
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loss o f  vegetat ive cover; loss o f  valuable timber resources; and damage 
t o  watershed areas. - 

Overgrazing 

Overgrazing, espec ia l ly  by goats, has been a major cause o f  deplet ion 
of  fo res t  resources since the period o f  Roman occupation. Goats not  
on ly  eat  leaves and shoots o f  t rees but  a lso  destroy seedlings and ground 
vegstation, thereby hinder ing revegetation. I f  goats remain, there  
I s  l i t t l e  chance o f  a fo res t  maintaining i t s e l f .  The problem has been 
espec ia l ly  severs i n  times o f  drought, when goats normally grazed i n  
i n  the steppe area, move down to  the  f o res t  margin. Deforestat ion from 
overgrazing has been more severe i n  the southern forests, since a r i d  
condi t ions r e s u l t i n g  from lower levels.of  r a i n f a l l  make f o r  a more f i n e l y  
balanced and there fore  more r ead i l y  disrupted ecological balance. 
Overgrazing i n  t h i s  area r e s u l t s  from herds o f  camels, sheep and 
goats brought i n  dur ing the  summer season by nomads frcm the east 
Jordanian desert (Atkinson and Beaumont 1971:311). 

4.2.2.2.2 Clear ing of land f o r  aqr lcu l ture .  

- Various groups o f  s e t t l e r s  have pe rs i s t en t l y  swept i n t o  Jordan, 
c lear  i ng fo res t  f o r  cropland, an a c t i v i  t y  encouraged by t he  sui  tab i  l l t y  
o f  the c l imate i n  the northern highlands fo r  the production o f  wheat, 

- vines, and o l i ves .  Such c u l t i v a t i o n  has removed the continuous canopy 
o f  vegetat ion tha t  protected the so i l  cover, r e s u l t i n g  i n  massive s c i l  

- 
erosion which i n  many areas precludes the regrowth o f  f o res t  (Atkinson 
and Beaumont 197 1 :3lO). Clearing of fo res t  land f o r  shi f t i n g  agri- 
cul ture,  which creates great  destruct ion bu t  r e s u l t s  general ly  i n  ve ry .  
poor returns, was reported as s t  i l l being pract iced on a great1 y 
reduced scale i n  1964 (W i l l imo t t  1964:6i). 

- 4.2.2.2.3 F e l l i n g  o f  t rees  f o r  t imber 

Exp lo i ta t ion  o f  t r e e  f o r  timber has been pract iced in  the  forests o f  
Jordan f o r  centur ies  . Especi a I l y su i tab l e as timber f o r  roo f  l ng po l es 
i n  housing construct ion are the  junipers; a t  Petra juniper t imbers are 
remain i n  reasonably sound cond i t ion  in  a s t ruc tu re  b u i l t  i n  about 312 
B.C. ( W l l l i m o t t  1964:57). Massive and poor ly  managed exp lo i t a t i on  o f  
fo res ts  d i d  not begin, however, u n t i l  the l a t e  nineteenth and ear l y  
twent ie th  centur ies  ( W i l  l imo t t  1964:57). 

4.2.2.2.4 Barking o f  oak r oo t s  f o r  t h e l r  tann in  matter 

~ l t h o u g h  no longer practiced, the hab i t  o f  barking the r oo t s  o f  oak 
t rees l ~ u e r c u s  ca l  l i pr i nos) fo r  tanning matter accountsd f o r  the loss 
o f  large numbers o f  trees. This p ra t l ce  was espec ia l ly  prevalent  i n  
t h e ' B i r  Ediddabbaqhat fo res t  near Shaubak i n  the south (W i l l imo t t  1964: 
611. 

4.2.2.2.5 Co l lec t ion  o f  wood f o r  fue l  and charcoal 

Shortage o f  fue l  has fo r  centur ies led t o  massive destruct ion of  t rees 
espec ia l ly  i n  the fores ts  o f  the Southern Highlands. The decimation o f  

- forests for  t h i s  purpose reached i t s  h igh point,  however, during the  
F I r s t  World War, when there  was added t o  local demands f o r  firewood, 

- 
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t h e  needs o f  t h e  Turk ish government f o r  f ue l  t o  f i r e  i t s  locomotives; 
a  specia l  branch w3s i n  f a c t  bu i  l t i n t o  t he  f o r e s t  a rea  of  Ni ji l i n  t h e  
south simply t o  t r a n s p o r t  evergreen oaks, cypress, jun iper ,  and p i s t a c h i o  
wood f o r  the  r a i l ~ j a y  system ( W i l l i m o t t  1965:58). Fo res t  f ue l s  have 
a l s o  been exp lo i t ed  f o r  lime burn ing and charcoal product ion.  FA0 
f i g u r e s  (see 4.2.2.1 show a dramatic drop i n  t he  m o u n t  o f  wood 
produced f o r  fue l  i n  t h e  l a s t  decade; t h i s  can be accounted fo r  by 
t h e  increased use on the  p a r t  o f  Jordan's expanding urban populat ion 
o f  o i  I ,  cooking gas, and e l e c t r i c i t y  f o r  domestic use (Aresv ik  1976: 
136). 

Other f a c t o r s  c o n t r i b u t i n g  t o  de fo res ta t i on  

Cl imat i c  changss possi  b l  y a f f e c t i n g  fo res t s  and vegeta t ion  are  d i f f i c u l t  
t o  assess because o f  a  lack o f  long-term r a i n f a l l  records  f o r  the area. 
However, t he re  a re  i n d i c a t i o n s  t h a t  averacje r a i n f a l l  f o r  t he  f i r e s t  h a l f  
o f  t h e  20th century  was lower than f o r  the  second h a l f  o f  the  19th century, 
and it has been suggested t h a t  reduced r a i n f a l  l has i n  a l  l l i k e l  ihood r e -  
duced the  r a t e  o f  na tu ra l  f o r e s t  regenerat ion i n  those areas t r a n s i t i o n a l  
between steppe and f o r e s t  (Atk inson and Bsaumont 1971:311). 

,2.3 Re fo res ta t i on  

E a r l i e s t  at tempts a t  r e f o r e s t a t i o n  i n  East Bank Jordan began i n  1943, 
w i t h  systematic e f f o r t s  beg inn ing  i n  1948. These a c t i v i t i e s  have 
been conducted under what i s  now the  Fores? and So i l  Conservation 
D i r e c t o r a t e  o f  t h e  Department o f  Agr icu l tu re ,  which operates nurser ies  
from which seed1 ings are d i s t r i b u t e d  both f o r  p r i v a t e  p l a n t i n g s  and 
fo r  t he  p r o j e c t s  o f  t h e  D i r e c t o r a t e  i t s e l f  (Aresv ik  1976:182). 
The area under con t ro l  o f  the  D i rec to ra te  has .increased over the  years, 
growing frcm 68,100 hectares i n  1958 t o  131,500 hecteres i n  1976; 
dur ing  t h a t  same per i od  the  area o f  p lanted f o r e s t  increased from 
32,000 t o  94,000 hectares (Aresv ik  1976:183). 

I n  the  e a r l y  19701s about J01.5 m i l l i o n  were designated f o r  t he  r e f o r e s t -  
a t i o n  o f  about 122,000 hectares t o  reduce eros ion  caused by f l ood  runof fs ,  
t o  preserve avai l a b l e  so l  l moisture, and t o  rees tab l  i s h  the  capaci ty  
o f  annual r a i n f a l l  t o  ma in ta in  an adequate leve l  i n  subsurface aqiufers.  
According t o  o f f i c i a l  estimates, approximately 9 m i l l i o n  seedl ings 
were p lanted i n  t h e  East  Bank frcm 1967 through 1971 (Nyrop 1974:212). 
Surv iva l  r a t e s  f o r  seedl ings  i n  re fo res ted  areas have been est imatsd a t  
frcm 40 t o  505 (Aresv ik  1976:182). 

O f f i c i a l  r e f o r e s t a t i o n  f i gu res  f o r  the  years 1971 through 1976 are as 
f o l l o w s  (Jordan. Dept. o f  S t a t i s t i c s  1976:127). 

1971 1972 1973 1974 1975 1976 
Area newly p ian ted  830 1 ,920 1,220 2,500 3,600 1,800 
w i t h  f o r e s t  t r e e s  
( i n  hectares)  

Thousands o f  seed- 1,338 1,734 1,201 2,500.0 3,600 2,000 
1 ings planted. 



The resource (see map, page 53al 

,Jordan I s  fo r  the most p a r t  underlain by calcareous rock represnt ing 
many ages and types. In the  north centra l  p a r t  o f  t h e  country there  
are, howsver, large areas of  basa l t  laval f lows whi le scattered volcanic 
in t rus ions  occur along the western escarpment. Sandstones and 
gran i tes  are prominent i n  southwestern Jordan. 

Red Med i terranean so.; l s are t y p  ical  o f  areas w i  t h  greater  than 
275 mm r a i n f a l l ;  although usua l ly  derived from calcareous rocks, such 
so i  I s  are a lso occasions l l y der i;ed f run basa It and sandstone. 
Most o f  the  good ag r i cu l t u ra l  s o i l s  of  the Jordanian plateau belong 
t o  t h i s  group, which, when deep, serve as exce l lent  cropland. Their  
n a t u r a l l y  h igh f e r t i l i t y  i s  evidenced by thousands o f  years o f  continuous 
c u l t i v a t i o n  without extensive f e r t i l i z a t i o n .  Red Mediterranean 
s o i l s  i n  d r i e r  areas have a c lay  content higher i n  limestone debris; 
s o i l  depth i s  qu i te  variable, and topso i l  tends t o  be predominantly 
loam (Aresvlk 1972:221. 

Yel low Mediterranean so i  l s are found i n  soms par ts  o f  the highlands and 
i n  t h e  R i f t  Valley. Trans i t iona l  between the  Red Mediterranean and 
the ye1 low sol  Is ,  these are are o f ten cu l t i va ted  w i th  wheat and barley. 
Good water r e t e n t i v i t y  make them the best ;oils for  range i n  t hs  
d r i e s t  p a r t  o f  the semiar i d  region o f  the country. Where water Is 
avai lable, they are su i tab le  f o r  i r r i g a t i o n  (Aresvik 1976:22). 

Yellow so i l s ,  t yp ica l  o f  the a r i d  c l imate are extremely calcareous, 
vary ing i n  o r i g i n  from weathered limestone and chalk t o  c o l l u v i a l  . - 
loess. These so i I s wh ich  t yp i ca l  l y support steppe vegetat ion have 
suf fered badly from degradation o f  many kinds: uproot ing o f  shrubs fo r  
fuels; excessive ploughing; trampling; overgrazing; and wind and water 
erosion. It i s  d i f f i c u l t  t o  regenerate range on t h e s e ' s o i l s  
(Aresvik 1976:22-23). 

- 
- 

Much o f  the eastern h a l f  o f  the country i s  covered w i th  grey desert 
s o i l  (Sierozem) wi th a layer o f  f l i n t  chips, pebbles, and stones 
7 

covering a shallow poor ly developed horizon o f  f ine- textured matarial  
under la in by calcareous bedrock. These so i ls ,  which occupy about 
ha1 f o f  Jordan ian t e r r i t o r y ,  are low in  organic matter and have low 
natural  product iv i ty ;  they are general ly  characterized by a l i g h t  

r- - 

surface s a l i n i t y .  They support vegetat ion c h i s f l y  su i t ab l e  fo r  
grazing and are general ly  of on ly  l im i ted  ag r i cu l t u ra l  s igni f icance.  - 
There are, however, ind icat ions t h a t  ag r i cu l tu ra l  production m 

cou Id  take place i n  areas where underground water i s  ava I l ab l e (Aresv i k 
l976:23). 

I n  extreme southwestern Jordan s o i l s  are dcrived from the breakdown 
o f  sandstone and g ran i t e  ( p r i n c i p a l l y  regosols and l i t hoso l s ) ,  whi le 
i n  seasonal l y inundatsd areas i n  the desert strong1 y sa l ine Sol anchaks 
and gypsum s o i l s  predcminate (Madany 1978:7-8). 

A l  l uv ia l  so i  Is, vary ing in  tex tu re  from coarse s o i l s  i n  some of the 



( f r p  Manady 1979 as based on 7.  Bender. I 974. G=ol ogy o f  Jordan : Con- 
t r lbut idns t o  the  Rzqional Geology of  the Earth LSupp. vol. 7J. 
Ber l in:  Gebrueder Borntraeger) 

Red Mediterranean soi ls  6. Rendzinas 
Yellow Mediterrmean soi ls 7. Jordan Valley Complex 
Yellow soi ls  8. Regosols 
Grey desert so i ls  (Sierozem) 9. Basalt Lithosols 
Solonchaks and gypsum soi ls 



wadis t o  f i ne  s i l t y  c lay  in  f lood pla ins,  are widely d i s t r i bu ted  
throughout the  country. Their composition var ies  from limestone 
gravel i n  the  nor th  t o  g ran i te  gravel i n  the south. 
(Aresvik l976:23). 

4.3.2 l ' t s  u t i  l i za t i on  

So i l  type and moisture condi t ions combine t o  make about 9% o f  Jordan 
su i tab le  for  c u l t i v a t i o n  (see Agr icul ture:  5.2.). 

- 

4.3.3 Problems wi th  s o i l s  

- 4.3.3.1 So i l  erosion 

So i l  erosion, a severe problem i n  ce r t a i n  areas o f  Jordan, ar ises 
from several pract ices:  overgrazing; deforestation; and Improper 
land use, espec ia l ly  inappropriate farming methods. A study by Beaumont 
and Atkinson (1971) o f  the  h i gh l y  eroded Wadi Ziq lab watershed i n  
northern Jordan, ldent i  f l ed  al 1 o f  these fac tors  as contr i but lng 
t o  erosion i n  t h a t  area, which, because o f  the s loping nature o f  t he  - 
land and the tendency o f  the s o i l  t o  form a surface c rus t  under the 
inf luence o f  moisture, was found p a r t i c u l a r l y  subject  t o  erosion. 

Soi l erosion not on l y leads t o  reduced product iv i ty ;  It al so can 
r e s u l t  i n  the s i l t a t i o n  o f  reservo i rs  and a consequent reduction o f  
ava i lab le  water sources. In  the catchment area f o r  the King Talal Reservoir, 
f o r  example, about 955 of t he  land i s  said t o  be a f fec ted by sheet 
erosion r esu l t i ng  from overgrazing, cu l t i va t i on ,  and lumbering; t he  

- 

reservo i r  has'an estimated ha1 f-l l f e  o f  on1 y 20-25 years i f  nothing 
i s  done about s i l t a t i o n  a r i s i ng  f r an  these erosion problems (Arthur 
D. L i t t l e  1979: 11:6-49.1. While problems wi th the planned Maqarin 
Reservoir are no t  expected to be so severe, concern has been expressed 
t h a t  loss o f  grazing land t o  water as the reservo i r  i s  f i l l e d ,  may 
a lso r e s u l t  i n  increases i n  grazing pressures and subsequent erosion 
(Arthur D. L i t t l e  1979:11:6-49). 

Causes o f  sol1 erosion 
-. 

Overgrazing Overgrazing by sheep, camels, and goats has r esu l t i ng  
i n  severe deforestat ion and loss o f  vegetat ive cover and consequent - 
sol1 erosion. According to once source, t he  decay o f  land i n  Jordan 
i s  " l a rge l y  the r e s u l t  o f  the nomad and h i s  goat . . . . ' I  (Wl l lmot t  1954: 
5 5 ) .  Measures designed to prevent grazing i n  ce r t a i n  area have 
been d i f f i c u l t  t o  enforce because these animal s are an important 
symbol o f  wealth i n  Jordan. According t o  Beaumont and At ik inson 
(l969:146), the reluctance of the herdsman t o  reduce h i s  f locks 
makes overgrazi ng Itan almost i nsoi ub l e  prob l em t o  t he  conservat ion i s t  .It - - 

Deforestat ion (see 4.2.2.2) 

Farming pract ices 
Several agr i cu  l t u r a l  pract ices common In Jordan contr I b ute t o  so i l 
erosion. The p rac t i ce  o f  ploughing up large areas of  land i n  areas 
more su i tab le  for  grazing land has been responsible f o r  s o i l  erosion 



r , i n  many areas(Wi l l imot t  1964). Furthermore, t h e  spread o f  farm 
mechanization has contr ibuted t o  s o i l  erosion, espec ia l ly  
on farmed slopes. Whereas the t r a d i t i o n a l  n a i l  plow has on ly  
minimal ly  disturbed the  land, d isc  o r  mouldboard ploughs used 
i n  conjunction with t r ac to r s  d is turb  the s o i l  a t  great  depths. 
Furthermore as reported by W i l l imo t t  and others, such ploughs 
are frequent l y used up and down s l opes, a pr a c t  i ce  encouraged 
by the  narrow nature o f  many farm plots.  Th is  ploughing causes 
gu l l y i ng  and al lows the so i l  t o  be washing along the plough 
f urrowi ng. Na i l ploughing, by contrast, was general l y done 
w i th  animal-drawn implements across the slope (Aresvik 1976:91). 

Beaumont and At ik inson (1971) observe t ha t  f o r  t he  Wadi Zig lab water- 
shed area o f  northern Jordan, erosion by water i s  exacerbated 
by the  monoculture o f  cereal crops, which leaves the  ground 
surface bare o f  vegetat ion during the heavy r a i n f a l l s  of the 
winter  months. 

other fac tors  

Wi l lmot t  (19641, deal ing p r i n c i p a l l y  w i th  t he  southern highlands o f  
Jordan, a lso i den t i f i ed  as causes o f  s o i l  erosion. the removal 
f o r  domestic fuel and l imestone burning of  ~ r t e m s i a  herba-alba, a 
ragweed-like p lan t  t h a t  acts as a so i l - s t ab i l i ze r ,  and the in- 
crease i n  motorized t ranspor t  on grazing land, which makes t racks - 

on the  land, leads t o  the  destruct ion o f  vegetation, and r e s u l t s  
i n  gut l y  erosion. 

- 

- 
4.3.3.2 Increases i n  s o i l  s a l i n i t y  - 

Excess soi  I. ..sal l n i t y  i s  a problem which frequent1 y accompanies i r r i g a t i o n .  - 
In the Jordan Val ley, the most heavi l y i r r i ga ted  area of the country, 
s o i l s  t o  the south o f  the Zarqa River are reported t o  be s i g n i f i c a n t l y  
saline, with s a l i n i t y  leve ls  influenced c h i e f l y  by  upward movement o f  

- 
water from lower levels. This s a l i n i t y  i s  f e l t  t o  be cont ro l lab le ,  
however, slnce the so i l s i s  al  so very permeable, thus permi t t ing  the 
leeching necessary t o  f lush ou t  excess sa l t s .  However, i r r i g a t i o n  
water for  these areas must continue t o  be low i n  s a l t s  i n  order t o  
perm i t successf u l y crop product ion and leeching must be performed re- 
cu r ren t l y  ( i n  sane areas as much as once a year) i f  s a l t  leve ls  are t o  - - 

be kept t o l e rab l y  low (Arthur D. L i t t l e  1979: 11:6-154). d 

4.3.4 So i l  conservation measures 

Legisla-fion designed t o  contro l  s o i l  erosion p r o h i b i t i o n  grazing 
on ce r ta in  types of  l and and cal  l fo r  a f fo res ta t ion  and so i l con- 
servat ion measures f o r  uncul t ivated land w i th  a slope i n  excess o f  25%. 
(see 3.2 and 3.3). 

I n  the severely eroded Wadi Ziqlab watershed, s o i l  conservation prac- 
t ices,  f i r s t  introduced in  a coordinated manner i n  1964, have aimed 
a t  the reduction o f  the r a t e  o f  sol  l removal through the int roduct ion 
o f  ba r r i e r s  t o  downslope s o i l  movement. The program concentrated on 
the  construct ion In par ts  o f  the watershed o f  contour walls, gradoni 
terraces, and g u l l y  plugs i n  conjunction wi th  a p o l i c y  o f  a f fores ta t ion.  
In tent ions were t o  extend t h i s  program i n to  other watersheds (Beaumont 
and Atkinson 1969)- 



.!.4 WILDLIFE - 

- 4.4.1 The Resource 
- 

Oesplte the desert and a r i d  nature o f  most o f  the  country, Jordan 
- has had a large w i l d l i f e  population, which has, however, been d r a s t i c a l l y  

reduced since the beginning o f  the present century. 

Mammals include the ibex, gazelles, and antelopes, which along w i t h  
foxes, jackals, wolves, r abb i t s  and hares, i nhab i t  both the desert 
and cu l t i va ted  areas o f  the  country. The more remote mountain areas 
are said o f f e r  hab i ta ts  f o r  several v a r i e t i e s  o f  w i l d  cats, inc luding 
leopards, whi le w i l d  boars are hunted. south o f  t he  Dead Sea. 

- Several venemous snakes occur, the most deadly o f  which i s  the 
Levant V i per. 

- Migratory b i r d s  inc luding waterfowl, storks, and smaller land birds, 
are a prominent feature of  Jordan's w i  Id1 i fe scene, whi l e  game birds,  
Inc luding partr idges, woodcocks, pigeons, qual l  and grouse are year 

. round res idents  o f  areas where water is avai lable. The Azraq oasis, 
soms 112 k i lometers  east o f  Amman i s  o f  pa r t i cu l a r  importance f o r  
b i r d l i f e  because it serves as a stopping over place f o r  migratory 
b i rds .  

= 

4.4.2 I t s  u t i l z a t i o n  
- - 
- L i t t l e  data were ava i lab le  on the present u t i l i z a t i o n  of w i l d l i f e  i n  - 

Jordan, although there are ind icat ions t h a t  desert animals such as 
- t he  Arabian oryx and the eggs o f  os t r i ches  and other b i r d s  have 

provided food for nomadic herdsmen (Mount f o r t  l969:34). 
The oasis of  Azraq, w i th  i t s  thousands of  migratory b i r d s  i n  spr ing 

- - and summer i s  also o f  In te res t  t o  t ou r i s t s .  
P - 

4.4.3 Endangered species 

Much o f  Jordan's larger w i l d l i f e  was exterminated by overhunting 
between 1930 and 1960. Sane larger w i l d  animals such as t h e  Arabian , 
oryx, Onager and As ia t i c  l i o n  have e n t i r e l y  disappeared, whi le some 
such as the  wolf, leopard, cheetah, and o s t r i c h  may be l o c a l l y  ex- 
t i n c t .  Remnant populat ions o f  mountain, dorcas, and go i t red  gazel les 
occur. Sane smaller animals such as t h e  longeared hedgehod and houbara 
bustard are r e l a t i v e l y  r a r e  i n  occurrence bu t  t h e i r  numbers cannot 
be documented.(Clarke i977?: 133). 

Several fac to rs  account f o r  the decl ine in  w i l d l i f e  numbers. Habi ta t  
de te r io ra t ion  r esu l t i ng  from I lvestcck overgrat lng i n  the  seml-arid 
zones which comprise much o f  Jordan I s  one reason, b u t  uncontrol led 
hunting during the years immediately before and fo l lowing the second 
world war served t o  accelerate t h i s  decline, dramat ica l ly  reducing 

- the  numbers o f  animals such as gaze! 1 es f ran  thousands to a few 
small groups i n  scattered and remote areas. (Clarke 1977?:133). 



Only one Jordanian animal appears on the U.S. Fish and W i l d l i f e  
Serv ice 's l i s t  o f  Endangered and Threatened W i l d l i f e  and Plants (1977 
ed i t i on ) .  . This i s  the  Arabian Ost r ich  S t r i t h i o  camelus syriacus. 

Nature preserves 

Concerned w e r  t he  rap id  disappearance o f  Jordan's w i l d l i f e ,  King 
Hussein i n  1963 i nv i t ed  a group of B r i t i s h  scholars, s c i en t i s t s  and 
n a t u r a l i s t s - t o  conduct an extensive survey o f  Jordan's w i l d l i f e .  
This group,.whlch surveyed both mountain and desert regions, gave 
pa r t i cu l a r  a t ten t ion  to def in ing the status o f  endangered species 
in  Jordan, and made recommendations f o r  the establishment of nat ional  
parks and reserves fo r  the pro tec t  i on  o f  both Jordant s w i  I d l  i fe  resources 
and features o f  archaeological and geol og i ca l  interests.  Three local  i tes 
were recommended: t he  4,000 square ki lometer area o f  the Azraq oasis; 
about 2,000 square ki lometer area around Petra i n  t h e  Southern Highlands; 
and a nat ional  park centered on Wadi Ram in  the R i f t  Val ley (Mountfort 
1969:36). The Azraq Oasis, about 112 k i l m e t e r s  east  o f  Amman, 
i s  an extensive swamp and marsh area contain ing the on ly  pdrmanent 
standing fresh water i n  several thousand square m i  l es o f  desert, i s  
an Important stopp i ng-over p lace for  migratory b i rds .  

Despite the in te res t  aroused by the 
work o f  t he  B r i t i s h  expedit ion and 
despi te the strong support o f  King 
Hussein, l itt le  act ion has been taken 
on estab l i sh i  ng the park syst, om en- 
v is ioned i n  1963. Jordan's f i r s t  pre- 
serve declared by s ta tu te  i s  Shaumari, 
which occupies 16 square k i lometers 
(1600 hectares) w i th in  the southern 
p a r t  o f  the  s t i l l  proposed Azraq 
National Park i n  north-central Jordan. 
Future preserves, predominantly smal l e r  
areas, are planned i n  the imned i a t e  
area o f  Shaumar i as we1 l as f o r  other 
par ts  o f  the country. 

. .-- 
The ch ie f  purpose o f  the Shaumari 
Preserve, establ ished in 1972, i s  
19 provide a base in  which t o  breed 
endangered species o f  animals 

for  eventual release i n t o  the wi ld. The animals here concerned are 
the  Arabian oryx, the Arab Ian gazel le, and the Dorcas gazel le .  Although 
the park i s  under the general management o f  t he  Royal Society f o r  
the Conservation o f  Nature ac t ing f o r  the M i n i s t r y  o f  Agriculture, 
the World W i l d l i f e  Fund, through the  prov is ion o f  two Toyota Landcruisers 
and the services o f  a p ro jec t  leader, has been o f  lndispsnsable 
assistance I n  b r ing ing  the park t o  the  stage a t  which it now repor ted ly  
f u l f i l l s  the c r i t e r i a  fo r  inc lusion in  the United Nations l i s t  o f  
National Parks and equivalent  reservss. Among the  achievements o f  
the p ro j ec t  are: t h e  construct ion o f  a fenced area capable o f  hold ing 



250 gazel les or  60 oryxzes; the  establishment o f  research programs 
t o  study range condi t ions and animal d i v e r s i t y  i n  abundance; and the 
t r a i n i n g  o f  assistants t o  run the reserves. World W i l d l i f e  Fund 
personnel associated w i th  the  p ro jec t  has a lso advised the Government 
on i t s  proposed national park system (Clarke 1977? 133). 

Plans f o r  posslble mineral development i n  the area o f  the Azraq oasis 
could, however, lead t o  a reduct ion of the water leve l  i n  t h a t  area and 
considerably l i m i t  i t s  value as a w i l d l i f e  reserve. 

4.5 F isher ies  

The Resource 

The Jordan and Yarmouh Rivers support f i s h  l i f e ,  inc luding such 
important species as T i l a p i a  ( l o c a l l y  ca l l ed  muscht), Cyprlnus 
ca rp l o  (carp), C lar ius  laze ia  ( N i l e  ca t f i sh ) ,  and Barbus spp. 
( l o c a l l y  ca l l ed  kers in)  (Arthur D. L i t t l e  1979:1:3-24). 

Researchers have reported as many as 96 commercially important species 
of  f i s h  i n  t he  Gulf o f  Aqaba, Jordan's on ly  marine waters. These 
include 24 open water species (mostly carnivorous), 6 bottom f i sh ,  
and 67 species which occur i n  connection wi th  coral  ree fs  and grass 
f l a t s .  Some o f  these f ish,  p a r t l c u l a r l y  those o f  t h  open water, 
may be migratory; others are present the year round. Other species 
of ccmrnercial importance include the s ~ l n v  lobster, oysters, squid, . , 
and octopus (po ten t ia l  ... l%'8:58). 

U t l l  i z a t i on  ' 

The con t r ibu t ion  o f  f i she r i es  t o  the national i 
duct ion and employment i s  present ly  o f  l im i ted  
an acceptable food item f o r  Jordanians, bu t  as 
f i s h  consumed I n  Jordan i s  imported, p r inc ipa l1  

n terms o f  both pro- 
s igni f icance.  Fish i s  
much as 90s o f  the 
y frm Syria. 

4.5.2.1 In land f i she r i es  

Y ie lds  o f  f l s h  from the Jordan and Yarmouk Rivers have been estimated 
a t  from 50 t o  100 tons per year, about three quarters of  which i s  
reported t o  be t i l a p i a  (Arthur D. L i t t l e  1979:1:3-24). 

Suggestions f o r  the  development o f  inland f i sher ies  include: the construct ion 
o f  cement tanks f o r  the c u l t i v a t i o n  o f  carp a t  perennial 
freshwater springs such as those a t  Shishan and Druze a t  Azraq, Hadetha, 
Maghara, and Sehar i n  the Karak area, and Sukhneh i n  the  area o f  
Zerqa; f i s h  cu l t u re  a c t i v i t y  i n  the  East Ghor canal; and f i s h  c u l t i v a t i o n  
i n  reservo i rs  such as Ziglab, Sheib, Kafraen and King Tala l .  According 
t o  one estlmate fresh water f ish-farming would enable a t r i p l i n g  
o f  present nat ional  f i s h  catch I f  these sources were u t i l i z e d  (Aresvik 
1976:212). However, there  are repor ts  t h a t  e f f o r t s  a t  commercial 



- f i s h  farming i n  the Wadi Z ig l  ba and the  King Tal Reservoir have t o  
date not  proved successful (Arthur D. L i t t l e :  1979:1:3-24). 

4.5.2.2 Mar ine f ishor ies 

Marine f i sh ing  i s  l im i ted  t o  the Gulf O f  Aqaba. No accurate f igures 
on the s i ze  o f  catches in the Gulf are avai lable, b u t  FA0 estimates 
f o r  t he  per iod 1955 t o  197 1 ranged from I00 t o  200 metr i c tons. 

The f i s h i n g  industry in the Gulf o f  Aqaba has recen t l y  been judged 
t o  be a t  V h e  lowest possib le level of  development1@ (Potential...l978:58). 
This r e s u l t s  t o  some extent  from lack o f  government i n t e res t  i n  
marine f i sher  I es and i t s  consequent f a  i l ure t o  attempt t o  eval uate 

t he  f ishery  potent ia l  o f  t he  g u l f .  Furthermore, most of the some 
50 t o  60 fishermen i n  the area are on ly  part-t ime fishermen who 
are unable t o  earn a l i v i n g  simply by f ishing.  By one recent repor t  

- about f i f t y  8-rnePer open motor boats w i th  8 t o  10 horsepower engines 
are used i n  f i sh ing  operations on the  Gulf, bu t  fo r  the  most pa r t  
fishermen f i s h  the same areas and employ the same techniques t h a t  
have been pract iced fo r  centuries. Various features o f  the  Jordan 
coast o f  the  Gulf o f  Aqaba make t raw l ing  impossible and the use o f  
nets d i f f i c u l t  (Aresvik 1976:209). Other l i m i t i n g  fac to rs  are tha  
lack o f  organized f i she r i es  and the inadequacy o f  o f  processing 
and marketing pract ices. 

E f f o r t s  t o  develop the  f i sh i ng  industry i n  the Gul f  o f  Aqaba have 
i nvol ved an econcm ica I l y unsuccessf u l p ro jec t  under UNDP/FAO ausp ices 
t o  operate a-.trawler i n  other areas of the Gulf o f  Aqaba. Working 
frcm the  knowledge gained through t h i s  experience, however, Jordan 
i s  cont inuing i t s  e f f o r t s ,  again w i th  UNDP/FAO assistants, t o  develop 
commercial f i sh i ng  and f i s h  production i n  the Gul f  (Ares ik  l976:2lO). 

4.5.2.2.1 Possib le const ra in ts  on development o f  marine f i s h e r i e s  

Despite these plans, there remains the d i s t i n c t  p o s s i b i l i t y  t h a t  commercial , 

f i she r i es  i n  the Gul f may no t  be feasible. Although no extensive 
studies on the f i sher ies  po ten t ia l  of  the Gulf have been conducted, 
the Gulf is reported t o  be poor i n  the nu t r ien ts  necessary t o  support d 

large commercial f i sh ing  operat ions (Potentia1...1978:26). 

4.5.3 Research 

The establishment o f  the new Marine Science Sta t ion a t  Aqaba should 
be an important step i n  studying the f i sher ies  po ten t i a l  o f  the Gulf. 

- - The S ta t ion  w i l l  be equipped t o  conduct experimental s tud ies  i n  aqua- 
c u l t u r e  (Poi-entIa1...1978:59). 



Coasts and Beaches 

4.6.1 The resource 

Jotdanfs on ly  o u t l e t  t o  the sea I s  a 26 ki lome-r s t r e t ch  along the  
northernmost po i n t  o f  the Gulf o f  Aqaba, a fin51erlike body o f  water 
extend lng northeast from the  Red Sea. 

The Gulf, which i s  p a r t  o f  t he  Great R i f t  Val ley System t h a t  con- 
t inues nor th  through Jordan i n t o  Syr ia i s  characterized by deep 
waters (up t o  1830 meters) bu t  a shallow s l l l  a t  I t s  southern end 
r e s t r i c t s  f low w i th  t h e  Red Sea. I t s  waters are h i gh l y  sa l i ne  (43%), 
warm throughout the year (21 degrees C t o  26 degrees C) ,  wet I-mixed, 
h igh ly  oxygenated, and more o r  less uniform In  denslty. Because 
no r i v e r s  f lo:. i n t o  t he  desert frcm the  surroundlng desert, there i s  
no f resh water input i n t o  the Gulf. The t i d a l  range I s  less than 
I meter. As a r e s u l t  the f lush ing r a t e  f o r  po l lu tan ts  i s  very low. 
(Potentla1...1978:7). 

The Gulf contalns some o f  the northernmost coral  reefs and mangrove 
swamps i n  the world. There are an estimated 100 v a r i e t i e s  o f  coral  
i n  the Gulf provid lng hab l ta t  f o r  a var led but  f r a g l l e  marlne I l f e ,  
Inc luding as man as 1000 i d e n t i f i e d  species o f  sub-tropicbl f ish.  
(Potentla1...1978:8). 

4.6.2 Utilization o f  coasts and beaches 

Economic activity on the Gu I f o f  Aqaba i s  concentrated i n  the northern- 
most t l p ,  centered around the c l t l e s  o f  E i l a t  In  Israel  and Aqaba i n  
Jordan. This a c t l v i t y  i s  s p l i t  between po r t  a c t i v i t y  and industry 
on the one hand and tourlsm based on the marine environment and t he  
coral  reefs on the other. 

With regard t o  tourism, many ho te ls  already e x l s t  along the water f ront  
west o f  Aqaba, and government plans f o r  r e v i t a l i z i n g  t h e  f lagg ing t o u r l s t  
business Include the construct ion o f  e i gh t  new t o u r i s t  f a c i l  l t i e s .  
Furthermore, there I s  consideration being glven to the  const ruc t ion . . 
o f  a lagoon a t  the head o f  the g u l f  t o  create an ex t ra  four mi les o f  
sea f r o n t  and provide space f o r  400 p r l va te  luxury houses and four 
f i r s t - c l ass  ho te ls  (Potent la l  1978:ll). 

Por t  a c t l v i t y  on the  Gulf o f  Aqaba i s  a lso o f  great  importance -to t he  
Jordanian economy, handling the vast  ma jo r i t y  o f  Jordan's Imports and 
exports. Por t  facilities are cu r ren t l y  belng expanded; recent  add i t ions 
have included a large contalner p o r t  and por tab le  f l o a t i n g  docks. 
Tonnage o f  goods handled a t  the  p o r t  i s  expected to Increase from 
about 1.3 tons I n  1977 t o  about 2.2 m l l  l l o n  tons by 1981. Growth i s  
expected t o  Increase as phosphate exports are expected to svml I t o  
10 m i l l  ions tons per year by 1985 and f e r t l l i z e r .  Also being developed - 
are f e r t  l I lzer  and potash operations, a new waste treatment f a c l  I l t y ,  - 

an e l e c t r i c i t y  generator (Potent la l  ... l978:l I), and a lumber fac tory  L 

processing timber Imported from Malaysia scheduled t o  be I n  operat lon 
- 



Complicating the p i c t u re  fo r  the ecology o f  the area i s  the var ied 
econcmic a c t i v i t y  centered d i r e c t l y  across the Gulf i n  the Israel  
p o r t  c i t y  of E i l a t  w i th  i t s  hotels, a power house and desal inat ion plant ,  
po r t  f ac l  l i t i e s ,  phosphate docks, and o i l  terminals (Potentia1...1978:8). 

Fisheries, no t  h igh ly  developed i n  the Jordan Gul f  o f  Aqaba, are considered 
i n  4.5.2.2. 
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4.6.3 Pol l u t l o n  In  t he  Gulf o f  Aqaba 

011 p o l l u t i o n  

O i l  p o l l u t i o n  i s  a major problem i n  the Gulf of Aqaba, bluch of  t h i s  
p o l l u t i o n  can be traced d i r e c t l y  t o  small o i l  s p i l l s  which occur during the 

7 

unloading o f  o i l  a t  the I s r a e l i  po r t  of  E i l a t ,  which has served as an 
- important terminal fo r  the transshipment o f  I ranian o i  l t o  Europe. O i  I 



- 
from such s p i l l s  may end up on the  coast in Is rae l ,  Jordan, o r  Saudi 
Arabia, where it threatens the  development o f  both tourism and aquaculture. 
Larger o  i l sp i l l s  have covered the beach in  f r on t  o f  Aqabats major hotel  

- area. Neither Israel  nor Jordan i s  equi pped t o  clean up o r  conta in  a 
serious o i l  s p i l  Is. Another source o f  o i l  p o l l u t i o n  i s  o i l y  b i l g e  water 
discharged from the many ships using the po r t  fac i  l i t i e s  in  both Jordan 
and Is rae l  (Potential...l978:14). 

Gradual bui ldup o f  o l l  po l lu t i on ,  wh i le  not  so spectacular ly  dangerous 
- 
- 

as a  major o i l  s p i l l ,  i s  a  t h rea t  t o  the ecosystem of the Gulf, p a r t i c u l a r l y  
- 

the coral reefs. There are ind icat ions t h a t  chronic o i l  p o l l u t i o n  in tere feres - 

wi th  coral co lon izat ion o f  the ree f  f l a t  by preventing normal sett lement 
and development or  coral  larvae o r  both (Potentia1...1978:15). The shor t  
and long-term e f f e c t s  o f  these s p i l l s  have not been studled. 

4.6.3.2 Phosphate p o l l u t i o n  
- 

Phosphate p o l l u t i o n  o f  t he  waters o f  the Aqaba occurs when phosphate 
p a r t i c l e s  e n t e ~ i n g  the a i r  i n  great  clouds dur ing phosphate loading s e t t l e  
o u t  over the Gu l f or  along the coast l i ne. 

- 
Although local s c i en t i s t s  disagree about the environmental impact o f  
phosphate dust on the ecology o f  the Gulf, , such phosphates can have several - 
adverse a f fec ts ,  perhaps the most serious of  which i s  degradation o f  coral  
r ee f s  r e s u l t i n g  from increased water t u r b i d i t y  from the presence o f  phosphates, - 

l i m i t i n g  the photosynthetic capaci ty o f  the p lan ts  on which co ra ls  feed, 
smothering and in terer  ing wi th  feeding and 
n u t r i e n t  l e ve l s  can also create plankton b  
(Potentia1...1978:20). L imi ted studies o f  
ou t  by the  I s r a e l i s  i n  E i l a t  and a t  the Un 

resp i ra to ry  processes. The increased 
0 7 s  and poss i b le eutroph i c a t  ion 
the s i t u a t i o n  are being ca r r ied  
v e r s i t y  o f  Jordan. 

4.6.3.3 Other po l l u t an t s  

Other po l lu tan ts  o f  potent ia l  danger t o  the Gulf inc lude thermo-haline 
( inc lud ing  heavy metals) p o l l u t i o n  frcm desa l in iza t ion plants,  b iocides f o r  
preventing fou l ing  i n  coo l ing water pipes, municipal and industrial waste 
discharges, and thermal discharges frcm e l e c t r i c a l  generating plants, and 
sedimentation from coastal construct ion operat ions. These problems promise 
t o  become increasingly serious as both E i l a t  and Aqaba continua t o  expand 
t h e i r  populations and indus t r ia l  operat ions (Potential...l978:21). 

4.6.3.4 dangers t o  coral ree fs  

Coral reefs  requ i re  h igh ly  sa l ine  water t h a t  i s  c lear ,  f ree from sediment, 
and well oxygenated. Reef cora ls  requ i re  l i g h t  for natura l  b io log ica l  - 

- 
processes, and a  disturbance o f  l i g h t  penetrat ion w i l l  lead t o  dest ruc t ion 
o f  the ree f  (Hulings 1977:2). 

- 

Apart from the danger t o  t h e i r  continued existence by in ten t iona l  b l as t i ng  - 

t o  c lear areas f o r  the construct ion o f  po r t  f a c i l i t i e s ,  coral reefs, which - 

are the most sens i t i ve  o f  a l l  marine communities t o  po l lu t i on ,  are threatened - 



by po l  l u t i o n  a l ready ment ioned above, i n c l  ud i ng  sedimentation, thermal 
p o l l u t i o n ,  desa l i na t i on  e f f luen ts ,  o i l ,  and sewage (Hu l i ngs  1977:4). 

Sedimentation has r e s u l t e d  from l a n d - f i l l  involved i n  t h s  cons t ruc t ion  
o f  a d d i t i o n a l  g o r t  f a c i l i t i e s ,  p a r t i c u l a r l y  on the  south coast, where f i n e  
sediment has entered t h e  Gul f and covered cora l  reefs .  Sedementation i s  
a l s o  expected t o  r e s u l t  from the  extensionm o f  p o r t  f a c i l i t i e s  i n  the  Aqaba 
area (Hul ings 1977:4-5). 

Chronic o i l  p o l l u t i o n  such as i n  found i n  t h e  Jordan Gu l f  may a c t u a l l y  
be more d e s t r u c t i v s  than s i n g l y  la rge  o i l  s p i l l s  (Hul ings 1977:5). 

A 

Thermal p o l l u t i o n  w i l l  r e s u l t  from the  e l e c t r i c i t y  gensra t ing  p l a n t  on 
the  south coast  schedul ed t o  being operat ion i n  1977. The d i  scharge (about 
700 m3 per day o f  water a t  40 degrees cent igrads)  w i t  I be a t  the  surface and 
cover an extensive r e e f  complex (Hul ings 1977:S). 

Desa l i na t i on  e f f l u e n t s  from the  Royal S c i e n t i f i c  Soc ie ty  p r o j e c t  are m a l l  
and a re  n o t  expected t o  increase i n  t he  near f u t u r e  (Hu l ings  1977:5). 

Sewage en ters  t h e  Gul f from Jordan i n  the  area o f  the  phosphats loading 
dock. Although the  e f f e c t s  of  the  sewage e f f l u e n t s  a re  no t  c l ea r  and are 
i n  any cases d i f f i c u l t  t o  d i f f e r e n t i a t e  from the  e f f e c t s  o f  phosphates, in- 
creases i n  both phosphate p o l l u t i o n  and e f f l u e n t s  are an t i c i pa ted  i n  t h e  
near fu tu re .  lncreased phosphate cou ld  s t imu la te  the  growth o f  algae, 
which i n  t u r n  could lead t o  t h e  degeneration o f  r e s f s  by  reducing necessary 
supp l ies  o f  l i g h t ,  oxygen, and food. Increases i n  a lga l  growth a t t r i b u t e d  
t o  phosphate dus t  have been repor ted  f o r  cora l  r e s f  lagoons i n  Aqaba. 
(Hu l ings  1977:7). 

lncreased phosphate concent ra t ions  cou ld  a l s o  lead t 3  phosphate poisoning 
manifested by the  prevent ion o f  t h e  format ion o f  ca lc ium carbonats skeletons. 
(Hu l lngs  1977371. . - 

Sa l i n  i t y  o f  t h e  Gu l f remains s tab l e because of lack o f  s i g n  i f i c a n t  fresh- 
water discharge i n t o  t h e  Gu l f  i n  combination w i t h  a h i g h  evaporat ion r a t e  
caused by h i g h  temperatures and low humidi ty  o f  t h e  p r e v a i l i n g  winds. 
The Gul f i s  we1 I-oxygenated; pH frcm t h e  sur facs  t o  50 m i s  s l  i g h t l y  above L 

8.0. Natura l  n u t r i e n t  levs l  s i n  the  sur face water are low, al though they 
are  cons iderab ly  i n  t he  area o f  t h e  phosphate loading s t a t i o n .  (Hul ings 
1977:2-3). 



4.7 MINES AND MINERALS (see map, page 64a) 

Mining a c t i v i t y  i n  Jordan dates back t o  as ear l  y as 3,300 8.C.. when 
copper was mined t o  the east o f  Wadi Araba. I ron mining began i n  t he  
A j lun area as ea r l y  as 700 B.C. and continued i n t e rm i t t en t l y  i n t o  
Roman times. Before the 1950rs, however, when large-scale exp lo i t a t i on  
o f  Jordan's phosphate resources was i n i t i a t ed ,  mining a c t i v i t y  i n  
modern times had been l im i ted  to quarrying o f  bu i ld ing  mater ia ls f o r  
local use and t o  small-scale exp lo i t a t i on  o f  s a l t  deposits, br ine, 

- and clay. I n  recent  years extensive eplorat ions i n t o  Jordan's mineral 
- po ten t ia l  have been conducted by outs ide expert ise as well as by Jordan's 

Natural Resources Author i ty .  

4.7.1 Phosphates 

Large-scale exp lo i t a t i on  o f  phosphate began in  the the 1950's a f t e r  
massive deposits o f  these substances were discovered i n  Ar-Rusaifa 
- - d i r ec t l y  t o  the northeast o f  Amman-- and Wadi Hasa (about 90 mi les  
t o  the south o f  Amman. Reserves o f  these substances have been 

- estimated a t  307 m i l l  ion tons (Nyrop 1974:49), and are thought t o  

be adequate fo r  hundreds o f  years a t  cur rent  production rates. As 
o f  1973 a l l  phosphate mined was exported, but  there have been plans - 

t o  construct  a phosphoric acid p lan t  w i th  a capacity o f  110,000 tons 
- per year, thus enabl ing  Jordan t o  recover such val uab l e  byproducts as 

uranium. (Chidester 1975:24). 
Current production i s  about I m i l l i o n  tons annually. 

' 4.7.2 Copper and magnesium 

Large deposits discovered are reported between the Dead Sea and the 
Gulf o f  Aqaba. 1.1 has been estimated t h a t  about 700,000 tons 
o f  copper might be extracted from these deposits (Germany ... Fed. 
S t a t i s t i c a l  O f f i ce  1977:8). Copper deposits near the po r t  o f  
Aqaba are estimated t o  be capable o f  an annual y i e l  d o f  24 m i  I I ion 
tons o f  ore wi th  an average o f  I percent pure copper content 
(Nyrop 1974:49). 

Magnesium: d i r e c t l y  t o  the southsast o f  the Dead Sea: of 
questionable val ue because o f  i t s  h igh copper content (Nyrop 
l974:49). 

4.7.3 Potash 

Plans are now underway f o r - t h e  production o f  potash on the eastern 
shore of the southern Basin o f  the Dead Sea wi th  ths  main product ion 
p l an t  a t  Saf i ,  about 200 k i l omts rs  from Aqaba. Israel  present ly  
produces potash i n  quanti tes of 1.2 rn i l I ions tons a t  po in ts  along 
i t s  s ide o f  t h e  Dead Sea. Exp lo i ta t ion  i s  t o  be ca r r ied  out by the 
Arab Potash Company, which was formed i n  1965. The scheme involves 
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the production of  f e r t i l i z e r  grade potash frcm c a r n a l l i t e  t o  be pre- 
c i p i t a t e d  out  o f  Dead Sea b r i ne  i n  evaporation ponds. production 
i s  expected t o  be about 500,000 tons per year. Water required fo r  
p l an t  operat ions i s  t o  derived from groundwater o r  poss ib ly  from 
surface f lows not  needed fo r  ag r i cu l u t r a l  i r r i g a t i o n  i n  the area. 
Commercial production i s  scheduled t o  begin i n  mid-1982 and t o  reach 
f u l l  production capacity o f  1.2 m i l l i o n  tons per year by 1986. The 
prospective market fo r  the potash would be India, t o  which the product 
could be shipped frcm Aqaba (A.I.D. 1978b). 

The env iromental impact of the  p lan t  i s  expected t o  be smal I . Emissions 
frcm the p l an t  are estimated a t  1/10 t o  1/100 o f  the quan t i t i es  per- 
m iss ib le  under U.S. standards. E f f l uen t  discharged i n t o  the Dead Sea 
I s  not expected t o  have de le t r ious ef fects,  whi le e f f ec t s  on p lan t  and 
animal l i f e  i n  the area i s  expected t a  be minimal (A. I.D. 1978b:48). 

4.7.4 Gypsum 
- - 

Large reserves o f  good t o  exce l len t  qua l i t y  gypsum are ava i lab le  fo r  
rnanutacture o f  construct ion mater ia ls  and other uses. Limestone 
f o r  bu i l d i ng  stone i s  ava i lab le  i n  large quant i t ies  and i s  widely 
quarr led (Chidester 1975:24). 

- 

An substant ia l  gypsum deposit i s  on the Zarqa River. Operated by the , 

Pub1 i c  Mining Co., it In  1977 sold 20,000 tons o f  gypsum o f  88% 
qua1 i t  y t o  the cement p lan t  northwest o f  Amman ( about 40 k i  l ometars 
away). This was the mine's on ly  shipment. (Pressler 1978:9). 

-- 
Y 

- 
4.7.5 Kaol in and bentoni te c lays  

Kaol in production a t  the Mahis mine was j u s t  beginning l n  1978. The 
- 

Mahis mine, run by the Publ lc  Mining Co., i s  reported t o  have contracted 
- t o  fu rn ish  4,000 tons o f  the be t t e r  qua l i t y  Kaol in t o  the ceramic 

fac tory  and 20,000 tons o f  the lowest qua l i t y  to a b r i c k  company. 
Much research i s  needed t o  ensure the optimal u t i l i z a t i o n  o f  the various 
grades o f  kao l in  in  t h i s  deposi t  (Pressler 1978:Z). 

- 

... 
E 

Bentoni te i s  i n  beds i n  the sabakh surface a t  Azraq; it has not yet been 
f u l  l y  analyzed and evaluated. Exp lo i ta t ion  o f  t h i s  substance a t  Azraq 
Oasis, which I s  a lso  the focus o f  development a c t i v i t i e s  aimed a t  tourism, 
agr lcu l ture ,  and s a l t  production on an indus t r ia l  scale, might have 
adverse environmental ef fects,  not  on ly  because the heavy equipment re- 
quired f o r  the operations might destroy the  beauty o f  the oasis but  
because of  possible e f f e c t  on the hydraul ic  region o f  the area, which 
i s  an importance source of water, caused by massive i n f  lows o f  ar tesian 
water required fo r  mining operations. In addit ion, there might be 
detr imental e f f ec t s  on the  migratory b i rds  which use Azraq Oasis as 
a stopping place (Overstreet 1978:23) and also have occasioned the 
se t t i ng  aside o f  t h i s  areas as a National Park. 



4.7.5 S a l t  - 
S a l t  has t r a d i t i o n a l l y  been produced by evaporation along the Dead 
Sea. There are fu ture  plans for s a l t  production a t  Azraq Oasis 
t o  replace production o f  s a l t  from solar evaporation pans (Overstreet 
I978 :Z ) .  

4.7.6 Grani te 

A possib le source o f  g ran i te  f o r  bu i l d i ng  purposes i s  the Wadi Lebnan 
area about 40 k i l m e f e r s  northeast o f  Aqaba; a favorable export market 
fo r  granite, which wou Id al so requ i re  processing i n  a cu t t i ng  and 
po l i sh ing  plant ,  i s  foreseen (Pressler 1978: 2-31. 

4.7.7 Travert ine 

A deposit  o f  good qua1 i t y  t r ave r t i ne  has been located in the Jordan 
Valley south o f  Deir  'A l la.  A popular decorative bu i l d i ng  stone 
i n  the nor th  Mediterranean area, t r ave r t i ne  might be used i n  Jordan 
and also serve as an export item (Pressler 1978:3). 

4.7.8 Phosphorite "marblen 

Present ly  being quarr ied in several placss near Dabala-Siwaqa about 
50 k i l m t e r e s  south o f  Amman, it i s  now used p r ima r i l y  as crushed 
stone chips fo r  f loor ing,  but  might a lso be quarr ied as a decorative 
stone fo r  bu i ld ing  facades (Pressler 1978:3). 

4.7.9 Feldspar 

Deposits o f  feldspar, an important raw mater ia l  f o r  the glass and 
ceramic industry, have been found in  the  Aqaba area and there are 
indicat ions o f  considerable potent ia l  fo r  the commercial explo i ta$ion 
of  t h i s  resource both f o r  Jordanian industry and fo r  export t o  
the Middle East and Msditerranean countr ies (Pressler 1978:3-4). 

4.7.10 Glass sand 

d 

Research has indicated the presence o f  r u t i l e  (Ti021 i n  the Ras en 
Naqb glass sands i n  quant i t ies  up t o  0.55 Ti02. I t  has been suggested 
t h a t  r u t i  1 %  present i n  amounts ranging from 0.09 t o  0.205 might 
be recovered as a byproduct during preparat ion o f  sand for a glass 
p lant .  The laborator ies o f  the Natural Resource Author i ty  are not, 

- ' 
however, equipped t o  car ry  out  studies on t h s  feas ib i  I i t y  o f  recovery. 

Several suggestions have been made f o r  the locat ion o f  a glass p lan t  
t o  u t i l i z e  Jordan's glass sands; Aqaba has been suggested as the 

- most favorable s i t e  (Pressler 1978:7-8). 



4.7.1 1 Light-weight aggregate 

- Along the Baghdad highway, about 30 k i lometers west of  H-5 1s an area 
o f  cinder cones, one o f  which has been used fo r  the production o f  
red volcanlc c inders f o r  highway construct ion. I t  has been s u g g e s t ~ j  
t h a t  these cones might 31% be explo i ted as a source o f  l ight-weight  
aggregate f o r  the  purpose o f  l igh ten ing concrete block and concrete 
f l o o r i n g  mater ia ls  (Pres i le r  1978:lOl. 

- 

4.7.11 T r i p o l l  

- Desposits o f  t r i p o l i  are located near Kerak and near Alnun 
and El-Shahablyeh south o f  Kerak. This substance, which has not  
ye t  been exp lo i ted in Jordan, has sevsral importance uses i n  
abrasives, b u f f i n g  and po l i sh ing  compounds as wel l  as for  mineral 
f i l  l e r s  and extenders. (Pressler 1978:lO-11). 

4.7.12 011 shale 

Massive reserves o f  o i l  shale have been l den t l f i ed  and investigated 
bu t  not yet  explo i ted (Chidester 1975:24). 

4.7.13 Petroleum 

Despite extensive research, no deposits o f  petroleum have been found 
i n  Jordan. 

- 

4.8 A I R  AND THE ATMOSPHERE 
- 

Meteorological condi t ions prevalent throughout most o f  Jordan favor good 
a i r  q u a l i t y  by dispersing or  d i l u t i n g  possible pol lutants.  These con- 
d i t i o n s  are: consistent  d a i l y  wlnds, the lack o f  a persistent cloud 
cover, topography, and a warm sunny cllmate. Overnight inversions occur 
i n  the val leys and the uplands, however, and the a i r  below such Inversions " 

may cont r ibute  t o  s l g n l f l c a n t  accumulations of  po l lu tants .  The Meteorological 
Depart ments be l ieve t h a t  d a i l y  winds and warmth normally break up - 

such inversion w i th in  6 t o  8 hours a f t e r  they are formed (Arfhur D. 
L i t t l e  l979:l 1:6-14). For a discussion o f  a i r  p o l l u t i o n  problems i n  t hs  
h i g h l y  indus t r ia l i zed  Amman-Zarqa area, see 5.3.1. 



MINERAI, RESOURCES OF JORDAN 
(from Nyrop 1974 and other sources) 



the production o f  f e r t i l i z e r  grade potash from c a r n a l l i t e  t o  be pre- 
c i p i t a t e d  ou t  o f  Dead Sea b r i ne  i n  evaporation ponds. production 
i s  expected t o  be about 500,000 tons per year. Water required for  
p lan t  operat ions i s  t o  derived from groundwater or possib ly from 
surface flows not  needed for  ag r i cu l u t r a l  i r r i g a t i o n  in  the area. 
Commercial productlon i s  scheduled t o  beg in  i n  mid-1982 and t o  reach 
f u l l  production capacity o f  1.2 m i l l i o n  tons per year by 1986. The 
prospective market f o r  the potash would be India, t o  which the product 
could be shipped frcm Aqaba (A.I.D. 1978b). 

The enviromental impact o f  the  p lan t  i s  expected t o  be smal I. Emissions 
frcm the p l an t  are estimated a t  1/10 t o  1/100 o f  the quant i t ies  per- 
missib l e  under U.S. standards. E f  f I uent discharged i n t o  the Dead Sea 
i s  not expected t o  have de le t r  ious e f fec ts ,  whi l e  e f f ec t s  on p lan t  and 
animal l i f e  i n  the area i s  expected t o  be minimal ( A .  1.0. 1978b:48). 

4.7.4 Gypsum 

Large reserves o f  good t o  excel l en t  qua I i t y  gypsum are avai l ab I e for  
manufacture o f  construct ion mater ia ls  and other uses. Limestone 
f o r  bu i l d i ng  stone i s  ava i lab le  in  large quant i t ies  a n d ' i s  widely 
quarr ied (Chidester 1975:24). 

An substant ia l  gypsum deposit i s  on the  Zarqa River. Operzted by the 
Publ ic  Mining Co., it in  1977 sold 20,000 tons o f  gypsum o f  88; 
q u a l i t y  t o  the cement p lan t  northwest o f  Amman (about 40 ki lometers 
away). This was the mine's on ly  shipment. (Pressler 1978:9). 

4.7.5 Kaol in and bentoni te c lays  

Kaol in productlon a t  the Mahis mine was j u s t  beginning in 1978. The 
Mahis mine, run by the Publ ic  Mining Co., i s  reported t o  have contracted 
t o  fu rn ish  4,000 tons o f  the be t t e r  q u a l i t y  Kaol in t o  the ceramic 
fac tory  and 20,000 tons o f  the  lowest qua l i t y  t o  a b r i c k  company. 
Much research i s  needed t o  ensure the  optimal u t i l i z a t i o n  o f  the various 
grades of  kao l in  i n  t h i s  deposit  (Pressler 1978:Z). 

Bentonite i s  i n  beds i n  the sabakh surface a t  Azraq; it has not ye t  been 
f u l l y  analyzed and evaluated. Exp lo i ta t ion  o f  t h i s  substance a t  Azraq 
Oasis, which i s  a lso the focus o f  development a c t i v i t i e s  aimed a t  tourism, 
agr icul ture,  and s a l t  production on an indus t r ia l  scale, might have 

q adverse environmental ef fects,  not  on ly  because the heavy equipment re- 
quired fo r  the  operations might destroy the beauty of  the oasis bu t  
because o f  possib le e f f e c t  on the hydrau l ic  region o f  the area, which 
i s  an importance source of  water, caused by massive inf lows of  ar tesian 
water required fo r  mining operations. In addit ion, there  might be 
detrimental e f f ec t s  on the migratory b i rds  which use Azraq Oasis as 
a stopping place (Overstreet 1978:23) and also have occasioned the 
se t t i ng  aside o f  t h i s  areas as a National Park. 



4.7.5 S a l t  

S a l t  has t r a d i t i o n a l l y  been produced by evaporat ion along the  Dead 
Sea. There a re  f u t u r e  plans fo r  s a l t  product ion a t  Azraq Oasis 
t o  rep l ace product  i on  o f  sa l t from sol a r  evaporat ion pans (Overs t ree t  
1978:231. 

4.7.6 Gran i te  

A poss ib le  source o f  gran i t e  f o r  bu i  l d ing purposes i s  the  Wadi Lebnan 
area about 40 k i l m e f - e r s  nor theast  o f  Aqaba; a favorable expor t  market 
f o r  g ran i te ,  which would a l s o  r e q u i r e  processing i n  a c u t t i n g  and 
p o l i s h i n g  p lan t ,  i s  foreseen (Press le r  1978: 2-31. 

4.7.7 T r a v e r t i n s  

A depos i t  o f  good qua I i t y  t r a v e r t i n e  has been located i n  the  Jordan 
Va l ley  south o f  D e i r  'A l la .  A popular decorat ive b u i l d i n g  stone 
i n  the  n o r t h  Mgditerranean area, t r a v e r t i n e  migh t  be used in  Jordan 
and a l so  serve as an expor t  i tem (Press ler  1978:3). 

4.7.8 Phosphor i t e  %arb l el1 

Present l y  be I ng quarr ied  i n  several p  l accs near Dabala-S i waqa about 
50 k i l cmte res  south o f  Amman, It i s  now used p r i m a r i l y  as crushed 
stone ch ips  f o r  f l oo r i ng ,  b u t  might a lso  be quar r ied  as a decora t ive  
stone fo r  b u i l d i n g  facades (Press ler  1978:3). 

, 4.7.9 Feldspar 

Deposits o f  fe ldspar ,  an important raw ma te r i a l  f o r  t h e  g lass and 
ceramic industry,  have been found in t h e  Aqaba area and the re  a re  
i n d i c a t i o n s  o f  considerable p o t e n t i a l  f o r  t h e  commercial e x p l o i t a t i o n  
o f  t h i s  resourcs both f o r  Jordanian indus t ry  and f o r  expor t  t o  
the  Middle East and Mediterranean coun t r i es  (Press le r  1978:3-4). 

4.7.10 Glass sand 

Research has ind ica ted  the  presence o f  r u t i  l e  (Ti021 i n  the  Ras en 
Naqb g iass  sands i n  q u a n t i t i e s  up t o  0.5% Ti02. It has been suggested 
t h a t  r u t i l e  present  i n  amounts ranging from 0.09 t o  0.209 might  
be recovered as a byproduct dur ing  prepara t ion  o f  sand fo r  a g lass  
p lan t .  The l abo ra to r i es  o f  the  Natural  Resource A u t h o r i t y  are not, 

' + however, equipped t o  ca r r y  o u t  s tud ies  on t h s  feas ib  i l i t y  o f  recovery. 

Several suggestions have been made f o r  t he  l oca t i on  o f  a  g lass p l a n t  
t o  u t i l i z e  Jordan's g lass  sands; Aqaba has been suggested as t h e  
most favorable s i t e  (Press le r  1978:7-8). 



4.7.11 Light-weight aggregate 

Along the Baghdad highway, about 30 k i lometers west o f  H-5 i s  an area 
o f  cinder cones, one o f  which has been used fo r  the production o f  

, red volcanic cinders fo r  highway construct ion. It has been suggested 
t h a t  these cones might a lso be explo i ted as a source o f  l ight-weight 
aggregate fo r  the purpose o f  l igh ten ing concrete block and concrete 
f l oo r i ng  mater ia ls  (Pressler  1978:lO). 

4.7.1 i Tr ipo l  i 

Desposi t s  o f  tr ipo l  i are located near Kerak and near Ainun 
and El-Shahabiyeh south o f  Kerak. This substance, which has not  
' ye t  been explo i ted i n  Jordan, has several importance uses i n  

abrasives, bu f f i ng  and po l ish ing cmpounds as well as for  n ine ra l  
f i l l e r s  and extenders. (Pressler 1978:lO-11). 

4.7.12 O i l  shale 

Massive reserves o f  o i l  shale have been i den t i f i ed  and investlgated 
bu t  not  yet  explo i ted (Ch idester l975:24). 

4.7.13 Petroleum 

Despite extensive research, no deposits o f  petroleum have been found 
in  Jordan. 

4.8 AIR AND THE ATMOSPHERE 
- 

Meteorological condi t ions prevalent  throughout most o f  Jordan favor good 
a i r  q u a l i t y  by dispersing or  d i l u t i n g  possible pol lutants.  These con- 
d i t i o n s  are: cons is tsnt  da:ly winds, the lack o f  a pe rs i s ten t  cloud 

- cover, topography, and a warm sunny c l  imate. Overnight inversions occur - - 

- i n  the val leys and the uplands, however, and the a i r  below such inversions " 

may cont r ibute  t o  s i g n i f i c a n t  accumulstions o f  po l lu tants .  The Meteorological 
Depart rnents be l ieve t h a t  d a i l y  winds and warmth normally break up 

- such invers ion wi th in  6 t o  8 hours a f t e r  they are formed (Arthur D. 
L i t t l e  1979:l 1:6-14). For a discussion o f  a i r  p o l l u t i o n  problems i n  t h s  

- Q l g h l y  indus t r ia l i zed  Amman-Zarqa area, see 5.3.1. 



4.9 CULTURAL RESOURCES 

4.9.1 Archaeological s i t e s  

The area o f  the Middle East cu r ren t l y  occupied by t he  modern s t a te  o f  
Jordan has been the  scene o f  human a c t i v i t y  fo r  centuries. Although 
actual settlements i n  the area d id  not  begin u n t i l  some time during 
t he  Neo l i t h i c  period (8000-4500 B.C.) and urban cen te rs  f i r s t  appeared 
dur ing the Bronze Age (3300-1200 B.C.), evidence o f  human occupation 
in  t h i s  area dates back as fa r  as 100,000 B.C. Archaeolog ical  f i nds  i n  
Jordan, therefore, cover an enormous s t re tch  o f  human h i  story, i nc l  uding 
major s i t e s  f ran the Neolothic period, the  Bronze Age, the  I ron Age, 
the  H e l l e n i s t l c  Age, the Nabataean c i v i l i z a t i o n ,  the  Roman period, t he  
Byzantine Empire, Ear ly Islam, the era o f  t he  Crusades, and the  Turk ish 
occupation. 

I n  al I, Jordan contains some 800 known archaeolog i ca l  s i tes,  most i n  the 
northwestern region, w i th  224 i n  the  Jordan Val ley alone. However, 
fewer than f i v e  percent o f  the known s i t e s  have undergone major ex- 
cavations. Furthermore, many areas o f  Jordan remain unexplored. 
(Arthur D. L i t t l e  1979:1:3-29). 

4.9.2 Threats t o  archaeological s i t e s  

Archaeological s i t e s  have been a f fec ted over the centur ies  by loot ing.  
Tour is ts  continue to provide a ready market fo r  s to len an t iqu i t i es ,  
although sales o f  such objects are now forbidden by law (Arthur 0. 
L i t t l e  1979:11:6-71). 

4.9.2.2 The Maqarin Dam 

Development o f  water resources through the f looding o f  areas t o  form 
reservo i rs  can lead t o  the loss o f  archaeological s i t e s  located in  pro- 
posed reservo i r  areas. 

As deta i led I n  the env ironmenta l assessment prepared f o r  the Maqar i n  
Dam on the Yarmuk River i n  north Jordan, there are  32 known s i t e s  i n  
the area o f  the dam. These s i tes,  ranging in s i ze  from 3.4 square 
meters t o  8 hectares, represent about 100,000 years o f  h is tory ,  beginning 
i n  the Lower Pa leo l i t h i c  and cont inuing through the  per iod o f  the Turkish 
occupation. Only four o f  t h e  32 s i t es  w i l l  not  be a f fec ted  by the  
dam. Of  the remaining 28, however, 18 w i  I l eventual I y be completel y 
destroyed under the present plan for  the dam. 

In  the lower Jordan Val ley, the area t o  be irr igated by the waters 
suppl ied by the Maqarin Raservoir, are 29 s i t e s  represent ing the 
Neol i t h i c  through the Turkish periods. A l  l but one o f  the si tes, 
tha la rgest  and most important o f  which i s  Ghassul (Neolothic/Chalcolithic) 
i s  threatened by the expansion o f  ag r i cu l t u re  in the are;. Dangers 
come not  only from, ploughing and level ing o f  land bu t  also from 
road bu I I d 1 ng and from a poss i b I e increase i n  the i nc i dence o f  s i t e  
loo t ing  (Arthur D. L i t t l e  l979:l 1:6-61--6-70). 



5.0 THE ECC!IOHY OF JORDAN 

GNP: 1.9 b i l l i o n  (East Rank only, 1977 est imate) - 
Share of.GNP per capita: $870 - 
Real growth r a t e  ( 1973-1977) : 14% 
Exchange ra te :  1 Jordanian dinar (JD)= $3.32 (National In te l l i gence  ... 1979) 
Total government expenditures (1978): JD371.8 m i l l i o n  

GROSS DOMESTIC PRODUCT BY SECTOR (1975) 

Source: U.N. NaPlonal Accounts Statistics, 
1977. - 

EMPLOYMENT BY SECTOR (1975) 

Total  workforce In  Jordan: 382,800. ... 
An add i t iona l  150,000 Jordanians - 

are work l ng abroad. 
(B i rks  and S inc la i r :  1979:73) 



5'.1 General economic s i t ua t i on  

.. 5.1.1 General p i c t u re  
- 

The Jordanian economy has suf fered several blows i n  the years since 
the  country was founded in  1948. The Arab-Israel i  wars of both 1948 
an,d 1967 brought hundreds o f  thousands o f  refugees i n t o  the area o f  
Jordan east o f  the Jordan River, and the war o f  1967 resu l ted i n  t he  

- loss o f  the some 6,000 square k i lometers o f  West Bank Jordan, which 
included among other things, val uab le  f r u i t  and vegetable growing areas 
and many o f  the  archaeological s i t es  t h a t  had served t o  a t t r a c t  t o u r i s t s  
t o  Jordan. Although t rade and services have cons is ten t l y  accounted 
f o r  near ly two-th i rds o f  Jordan's Gross Domestic Product, ag r i cu l t u re  C 

- had been, u n t i l  recent years, the  most important product ive sector 
- o f  the Jordanian economy wi th  regard t o  both employment and exports; E 

however, the con t r ibu t ion  of  ag r i cu l tu re  t o  GDP has declinsd, dropping - 

- t o  about 7% i n  1978, whi le employment o f fe red  i n  t h a t  sector fe1,l from 
about 335 in  1972 t o  about 19% in  1975 and an estimated 18% i n  1977. -- - A t  t he  same t ime mineral development, p r inc ipa l  l y  phosphate production 
has become o f  increasing importance, supplying about 505 of exports - 
i n  1977, whi le the manufacturing sector, although predominantly concentrat ing - 

- - 
on food and c l o t h i ng  p r~duc t i on ,  has come t o  include cement production 
and petroleum among i t s  a c t i v i t i e s .  Tourism, which f e l l  o f f  considerably 
a f t e r  the 1967 war, has experienced an upsurge wi th  1,073,294 v i s i t o r s  

= l n  1976, s i g n l f i c a n t l y  higher than the 1966 level  o f  617,000. Income 
from Jordanian workers abroad has also been of  importance, remittances 
from such workers t o t a l l i n g  $360 m i l l i o n  i n  1976. Development con- 

- t inues t o  r e l y  heav i ly  on foreign aid. 

5.1.2 Jordanians abroad 

I n  1975 about a quarter o f  the Jordanian populat ion l i v e d  and worked 
abroad, the  largest  s ing le  group i n  Saudi Arabia (6651, w i th  another 
18% i n  Kuwait and the remainder i n  other Near East countr ies.  Most 
o f  these some 150,000 migrant workers (about 46% o f  t h e  workforce) come 
from the modern sector non-farm c i v i l i a n  workforce. Among those 
Jordanians abroad in  1975, 69.4% had a secondary degree c e r t i f i c a t e  
o r  higher, as opposed t o  about 8.3% among a sample groups i n  Jordan 
I t s e l f ;  therefore, Jordan i s  said to su f fe r  frcm a b r a i n  drain among 
i t s  more educated population, who are a t t rac ted  by higher wages i n  

;Y neighboring Arab states. In  add i f ion  to t h i s  loss o f  expertise, much 
o f  it produced a t  Jordanian government expense, there  are ind icat ions 
t h a t  Jordan's ag r i cu l t u ra l  sector i s  su f f e r i ng  f r un  a lack o f  workers 
as r u r a l  people leave the farms t o  Join the modern sector i n  the c i t i e s  
or  abroad (B i r ks  and S inc la i r  1979:781. Much farm labor in Jordan i s  
now performed by laborers brought i n  from Egypt. 

On the pos i t i ve  side, i s  the foreign exchangs Jordan has been earning - 
a t  an increasing r a t e  as a r e s u l t  o f  remittances from migrant workers 

- abroad; these remittances, coming p a r t i c u l a r l y  from unsk i l l ed  or semi-skll led 
manual workers whose residence abroad i s  on ly  temporary, accounted 
f o r  31.2 o f  imports and 32.4% of the gross national product in 1976 
(up from 1 1 %  and 5.5$ respect ive ly  i n  1973). There is, however, the 



- - strong p o s s i b i l i t y  t h a t  as jobs in  constructlon, which occupy a large 
pecentage o f  those workers sending remittances t o  Jordan, decrease i n  
countr ies such as Sauc. Arabia, workers w i l l  bs re-furning t o  Jordan i n  
large numbers and remittances w l  I I decrease accoru i ng  I y (B i rks  and Sin- 

- 

c l a i r  1979:79-81). In  cont ras t  t o  these lesser sk i 1  led workers, 
- more high l y educated and t ra ined Jordan i ans tend to estab l ish t h e i r  

residences abroad and to becms increasingly l o s t  to t he  Jordan economy 
(B i rks  and S inc l a i r  1979). 

5.1.3 Development plan expenditures 

Under the 1976-1980 development plan, which c a l l s  f o r  a j o i n t  pub l ic  
and p r i va te  expenditure o f  JD 765.mi l l ion,  the Jordanian government i s  
emphasizing the development o f  the commodity producing sact ion o f  the 
economy. Chief emphasis, therefore, has been placed on the development 
o f  industry and mining. 

Expenditures projected under 1976-1980 development p lan 

Sector 

$1 i n  i ng and 1 ndustry 
Transport 
Water 
Houslng, governmsnt bu i ld ings 
E l e c t r i c i t y  
Agriculture 
Municipal and v i l l a g e  a f f a i r s  
Education and we1 f a re  
Tourism and an t i qu i t i e s  
Communications 
Miscel laneous 
Health 
Trade 
Work and vocational t r a i n i n g  
Cul ture and Information 
Social we1 f a re  

Total 

Development a i d  

Amount 
( m i  l l ions o f  Jor- 
danian dinars)  

% o f  t o t a l  

- Development aid, on which Jordan heav i ly  depends, has como increasingly 
from Arab sources, p ~ r t i c u l a r l y  Saudi Arabia and-Kuwait, but  the United 
States s t i l l  remains the  largest  s ing le  cont r ibutor ,  w i t h  an estimated 
JD 15 m i l l  ion In  1977. 

- 
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5.2 Agr i cu l tu re  

5.2.1 General s i t ua t i on  
- 

Despite the  recent decl ine in  i t s  share o f  the Gross Domestic Product, - 

ag r i cu l t u re  remains an important p a r t  o f  the Jordan economy, and Jordan's - - 
c u l t i v a b l e  land has been ca l l ed  i t s  p r inc ipa l  natural resource (Ar thur  
D. L i t t ; a  1979:11:3-63). Although there has been some improvement i n  
t h i s  regard, the  agr i cu l tu ra l  sector s t i l l  does not  s a t i s f y  the country's 
food needs; major agr i cu l f u ra l  imports fo r  1976 were wheat, barley, 
potatoes, onions, apples, and pears. 

Potent ia l  cu l t i vab le  area for  Jordan was estimated a t  around 871,200 
hectares i n  1975 (about 9.15 o f  the land area). However, only about 
32.3 percent o f  t h a t  area was ac tua l l y  under c u l t i v a t i o n  and 9.5 per 
cent was fa l low or  not i n  use (Jordan...Min. o f  Information 1978:llO). 
Total arable land in  the East Jordan va l ley  i s  estimated a t  42,000 
hectares, about 36,000 o f  which are l r r i g a b l e  (Arthur 0. L i t t l e  1979: 
1 1  :6-129). - 
Water i s  the ch ie f  l i m i t i n g  factor  fo r  ag r i cu l tu re  in Jordan. Rainfal I, 
which tends t o  be e r r a t i c  i n  occurrence from year t o  year, i s  low 
throughout most o f  the country, and weather factors such as drought 
and f r o s t  o f ten  account for  widely f l uc tua t ing  levels o f  ag r i cu l tu ra l  
production. Wheat production i n  1972, for  example, was 211,000 tons, 
decl ined t o  50,000 tons i n  1973, and jumped t o  213,000 tons In 1974 
(Jordan: M in i s t r y  o f  lnforrnation 1978:108). Agr i cu l tu ra l  production 
should increase as i r r i g a t i o n  schemes make water more widely .wai lable;  
however, the  possib i l i t y  f o r  increasing water, supp l i e s  f o r  agr icu  l t u r e  
i s  constrained not  on ly  by a l im i t ed  water potent ia l  bu t  a lso by increasing 
competi t Ion fo r  such water from domest i c  and industr i a  l users. 

Other fac tors  l i m i t i n g  Jordanian agriculture are: the s i ze  and nature 
o f  ag r i cu l tu re  holdings (see 5.2.2) and inefficient farming methods. 
Another factor  possib ly con t r ibu t ing  t o  low agr icu l  t u r a l  product ion 
i s  the loss o f  a substant ia l  po r t i on  o f  the ag r i cu l t u ra l  workforce, 
as workers are a t t rac ted  t o  higher paying jobs in  other Arab countr ies 
(see 5.1.2). 

5.2.2 Farm s i z e  and land tenure 

There are around 50,790 land holdings, about a t h i r d  o f  which are less 
then one-tenth o f  a hectare and another t h i r d  o f  which range fran I t o  
5 hectares (Jordafi, Min. o f  lnformation 1978:llO). 

The predominant form o f  land tenurs i s  the owner-farmer. As indicated by 
the 1975 Agr i cu l tu ra l  Census, about 65% o f  the land was operated by 
owners and 20 per cent by owners and tenants; less than 12 per cent 
was operatsd by tsnants only. Tenancies are based on sharecropping 
(Jordan, Min. o f  Information 1978: 110). 

The smal 1 s i  ze o f  most hol d l  ngs and the addii-lonal compl i c a t i  ng circumstance 
t h a t  many o f  these p l o t s  are narrow and run up and down slopes are major 
fac tors  in  expla in ing Jordan's low level  of  production f o r  wheat, i t s  
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- major crop. Modern farm equ l pment i s  d i f f icu l t t o  use on these p lo ts ,  
- and the pract ice  o f  c u l t i v a t i n g  up and down slopes p lus  a lack of  s o i l  

and water conservation measures leads t o  s o i l  eroslon and reduction o f  
p roduc t i v i t y .  

- 
1.2.3 Trends i n  aar i cu l  ture:  

- East Bank s t a t i s t i c s  f o r  the years 1956 through 1972 show a decrease 
i n  l and under f i e l d  crops from 93.4% o f  cu l t i va ted  l and t o  835, an Increase 
i n  land planted l o  vegetables from 3.05 t o  10% o f  cu l t i va ted  land; and 
an increase i n  land planted t o  f r u i t  t rees from 2.95 t o  7.15. This 

- 
i s  ind i ca t i ve  o f  the trend toward a grow1 ng intensi  f l ca t i on  of vegetable 

- and f r u l t  production I n  r e l a t i o n  t o  the production o f  f i e l d  crops. 
(Aresvik 1976:77). Vegetables have played an increasingly important 
r o l e  I n  t o t a l  ag r i cu l tu ra l  GDP, especiaf ly  i n  re la t ionsh ip  t o  the 
t o t a l  amount o f  land p l anted t o  these crops. In 1972 the  83% o f  cu l t i va ted  
area i n  f i e l d  crops yielded on ly  195 o f  t o t a l  ag r i cu l t u ra l  GDP, whi le 
the 179 i n  f r u i t  and vegstables contr  ibuted 29s. - 
Another t rend which goes hand i n  hand wi th the s h i f t  i n  crop productisn 
i s  the  increase o f  I r r i ga ted  land. Whereas on ly  an estimated 30% :,+ 

- agr i c u l t u r a l  production val ue was derived from irr lgated land for  the 
per iod 1959-1961, estimates for  1972 show i r r i ga ted  agr i cu l tu re  con- 
t r i b u t l n g  42% t o  agr i cu l tu ra l  GDP, 32% o f  which was accounted f a r  by 
vegetables and f r u i t s  (Aresvik 1976:77). 

- 

5.2.3 Major crops 

5.2.3.1 F i e l d  crops 

MAJOR CROP PRODUCT I ON: 1973- 1977 (Area in  thousands of* hectares, 
production i n  thousands o f  tons) 

1973 1974 1975 1977 

-E area pro- area pro- area Pro -  area pro- 
crop p I anted duct. p i  anted duct. p l anted duct. p I anted duct. 

Wheat 2,23.7 50.4 2,46.2 244.5 1,18.3 50.0 1,26.5 62.5 
- 

53.2 5.9 64.9 40.2 52,9 11.8 46.3 12.0 1 
- 

Bar I ey .., I 

Len t i  I s  24.2 4.8 21.6 29.5 14.9 5.2 13.5 6.0 

1 Kersenneh 8,l 2.3 7.8 6.6 4.2 1.9 4.4 1.9 

Sesame 0.7 '0. I 0.8 0.1 0.3 0.1 n.a n .a 

Ch ick  Peas 7.3 1.9 12.5 8.3 0.02 0.1 ! .4 0.6 

a Broad Beans 0.3 0.1 0.5 0.7 --- ---- 0.4 0.4 

Source: Europa Yearbook 1978 



As indicated by the above table, wheat i s  the p r i nc i pa l  ag r i cu l tu ra l  crop 
o f  Jordan. Wheat i s  grown i n  several areas o f  the country, almost e n t i r e l y  
under r a i n f a l l  conditions. The p r inc ipa l  wheat producing areas are t h e .  
eastern area and the western p l a  i ns area, wh i ch  together compr i se about 
l,3OO,OOO hectares bounded by Jarash i n  the north and Shawbak in the south. 
Only about 5,000 hectares ( o r  about 2.4% o f  t o t a l  wheat hectarage) were planted 

- 

- t o  wheat i n  the i r r i ga ted  areas o f  the Jordan Val ley as o f  1974; 
these areas, however, account f o r  an est ivated average 5.45 of the 

- 
- 

wheat crop since y ie lds  per hectare are higher than i n  any other 
wheat-growing region in  Jordan (Aresvik 1976:142). These yields, a l -  
though high by Jordanian standards, are nevertheless f a r  below those 
produced i n  i r r i ga ted  areas o f  countr ies such as Egypt and Msxico (Aresvik 
1972: 142). 

- 
- Although scarce and e r r a t i c  r a i n f a l  l i s  c i t e d  as the  ch i e f  reason f o r  

low wheat y ie lds  i n  Jordan, other s i g n i f i c a n t  causes are  poor soi l -moisture 
management, poor ly prepared send beds, hand seeding, inadequate f e r t i l i z e r  
appl icat ions,  heavy weed infestat ions,  and the use o f  low-yielding 
po ten t ia l  va r i e t i es  o f  wheat (Aresvik 1976:144). 

Tobacco i s  Jordan's major i ndus t r ia l  crop. About 2,800 hectares were 
planted t o  tobacco in  1976, w i th  production y ie lds  o f  734 tons. As 

- 
i s  the case wi th most o f  Jordan's ag r i cu l tu ra l  products, production leve ls  
are  low i n  cont ras t  w i th  other tobacco producing coun-kries (Aresvik 

- :976: 150). 

1 

5.2.3.2 F r u i t s  and vegetables 
- 
-- Vegetables have gained increasingly i n  importance in  Jordanian agri-  

cul ture,  pr  inc ipa l  l y becauss of the  expansion o f  i r r i g a t e d  areas, about 
- 90% o f  which are planted t o  f r u i t s  and vegetab l es. The Jordan Val l ey 

i s  espec ia l ly  favorable fo r  vegstable production. Tcmatoes, Jordan's 
largest  vegetable crops, are an important export item. Jordan's 
vegetable y ie lds  are low, however, in r e l a t i o n  to other vegetable 
producing areas and below actual potent ia l ;  fac tors  accounting for  
t h i s  s i t ua t i on  are: the use o f  i n f e r i o r  disease-susceptible var iet ies,  -. 
irr i ga t i on  p ~ t t e r n s  which excl ude mec:lan ized ti I I ag? and chemical weed - 

control,  inadequate knowledge o f  optimum f e r t i l i z e r  rates,  and i n s u f f i c i e n t  
use o f  crop ro ta t ions  t o  maintain s o i l  f e r t i l i t y  and con t ro l  disease and 

- pests (Aresvik 1976:163). 

'Among f r u i t  crops, o l i ves  and grapes have always been o f  great  important 
- i n  Jordan, bu t  Jordan's c l  imate permits the growth o f  a va r i e t y  o f  

f r u i t  t rees ranging from semi- and subtropical t rees such as c i t rus ,  
- bananas, and date palms t o  deciduous f r u i t  trees such as apples. F r u i t  

t r e e  production i s  concentraiad mainly i n  l r b i d  and Batqa governorates, - 

f o l  lowed by Amman and Karak; c i t r u s  and banana t rees a re  c h i e f l y  i n  
the  Jordan Val ley area. 



PRODUCTION OF FRUIT AN9 VEGETABLES:1973-1977 (production in  thousands o f  
metr i c  ions 1 

Vegetables 

Tomatoes 83.1 
Eggp l ants ' 14.7 
OnionsSGarl i c  3.8 
Caul~flowersBCabbages 10.4 
Watermelons&Melons 56.0 
Potatoes 0.4 

Cucumbers 10.4 

F r u i t  - 1973 

Almonds 0.2 
ApplesBPears 0.4 
Apr ico ts  --- 

C i t rus  f r u i t s  15.4 
Figs 1 .O 
Bananas 2.3 

. PI urns 8 Peaches --- 
01 ives 5.2 

5.2.4 Animal Husbandry 

An imal ~ r o d u c t s  account fo r  

1974 

133.3 
32.4 

1.8 
15.9 
46.6 
3.9 

3.4 

17.5 

1974 

0.8 
4.0 
1.5 

33.6 
1.2 
4.4 
0.3 

40.5 

about a t h i r d  o f  the t o t a l  ag r i cu l tu ra l  
o f  Jordan. Large par ts  o f  the country, p a r t i c u l a r l y  the 

steppe and deser t - l i ke  regions comprising the greater par t  o f  Jordan 
are su i tab le  on ly  for  nomadic or  semi-nomadic animal husbandry, which i s  
conducted p r i n c i p a l l y  by Bedouins. Nomadic herdsmen depend p r i n c i p a l l y  
on natural  growth i n  the spr ing and on fodder and cereal-by products 
i n  the summer. Attempts have been made to establ ishrnent permanent 
settlements f o r  ncmadic herdsmen. Such a ssttlement i s  located I n  
t he  Qaal Ja f r  depresslon northeast o f  Maan i n  the scuth, where experiments 
are being ca r r  led out  for watering animals and producing proper forage 

'+hrough the use o f  pumpsd groundwater (Nyrop 1974:211). 

Whereas sheep and goats, the ch ie f  domestic animal, are rather evenly 
d i s t r i bu ted  throughout the agr i cu l tu ra l  areas o f  Jordan, c a t t l e  populations 
are concentrated i n  northwestern Jordan around Arman-Zer qa and l r b  i d 
(Aresvik 1976: 



- 
NIMALS AND ANIMAL PRODUCTION .. 

animal production 1961-65 average/l977 
- 

- 96 1 -65 slaughtered meat m i l k  cheese eggs skins wool 
werage 1974 1977 (thousands (thous. (thous. (thous. (thous. (raw) - 
(thousands o f  heads) o f  heads) m.tons) m.tons) m.tons) - 

, As i s  c lear  from t h e  above table,  l i ves tock serve many purposes: meat, 
c lo th ing,  da i ry  products, and skins f o r  handicrafts.' In  addi t ion,  domestic 
animals serve as work animals f o r  sedentary farmers and also are a 
source o f  natural  f e r t i  l izer .  In addi t l o n  to the  above animal, honey bees 
are kept i n  many areas o f  the country; honey product ion  i n  1977 was es t  imatsd 
by t h e  FA0 a t  50,000 tons. 

5.2.4.1 Ca t t l e  

The Baladi breed o f  ca t t l e ,  a mixture o f  groups o f  c a t t l e  ra i sed  i n  
Jordan since e a r l y  times, i s  the predcminant breed, accounting i n  
1972-73 f o r  approx lmate l y 83% o f  t o t a l  c a t t l e  population. These c a t t l e  

- are we1 I adapted t o  a r i d  condl t ions and can surv ive under near s t a r va t  ion 
feeding condit ions. Although developed as a tr iple-purpose meat, m i l k  

- - and d r a f t  animal, t h e  Baladi c a t t l e  have proven uneconomical as da i ry  
o r  beef ca t t l e ,  and endemic d l  sease and inadequate feed tend t o  r e s t r i c t  
t h e i r  usefulness i n  t h e i r  p r inc ipa l  r o l e  as work animals (Aresvik 1976: 193). 

- I n  some areas, p a r t i c u l a r l y  Amman-Zerqa and I rb ld ,  Holstein-Friesian 
c a t t l e  w e  used f o r  da i ry  production, and the government has expressed 
i n t e res t  i n  developing Hol stein.Fr ies ian c a t t l e  and el  lrninatlng the 
Baladl c a t t l e  f o r  m i l k  production. It I s  f e l t  t h a t  cows f o r  m i l k  
production could sconomically use feed grasses whose introduct ion i n  
both i r r i ga ted  and ra i n fed  farming areas would be favorable fo r  t he  
lmprovernent of  crop ro ta t ions  and s o i l  s t ruc tu re  (Aresvik 1976:193-194). 



5.2.4.2 Sheep 

- 
The breed o f  sheep ra i sed  i n  Jordan i s  t he  Awassi, a hardy, f a t - t a i l e d ,  

- carpet-wool v a r i e t y .  These sheep kept  ma in ly  under ncmadic and semi- 
- - nomadic condi t ions,  are shepherded i n  the  eastern steep grass land and 

t h e  southern brush vegs ta t ion  reg ions  i n  t he  s p r i n g  and moved to t he  up- 
lands i n  t he  summer; i n  autumn and e a r l y  winter  t h e y  are  d r iven  t o  the  

3 eastern and southern deserts.  Th is  management system has resu l t ed  i n  
m a l n u t r i t i o n  o f  animals, popor p roduc t ive  and rep roduc t i ve  performance, 
and h igh morta l  i t y  f r m  d i sease. Sheep are used b o t h  fo r  wool and m i l k 
product ion,  b u t  t h e i r  c h i e f  func t ion  I s  t h a t  o f  supp l y ing  the  type 

- o f  r e d  meat most favored by Jordan's popu la t ion  ( A r e s v l k  1976: 194). 

5.2.4.3 Goats 

Raised c h i e f l y  i n  marginal farming areas, goats a r e  kep t  mainly f o r  
- meat production, w i t h  m i l k  and h a i r  as important by-products among the  

Bedouins. The m a j o r i t y  o f  Jordanian goats a re  o f  t h e  b lack h a i r y  deser t  
type, b u t  Sharni d a i r y  goats frcm Sy r i a  a re  being imported i n  increasing 
numbers (Aresv ik  1976:196). 

5.5.4.4 P o u l t r y  

Commercial p o u l t r y  product ion, which was n o t  developed u n t i l  1958, 
I s  centered i n  t h e  Amman-Zerqa area and around I r b i d ,  t h e  northwestern 
popu la t ion  centers.  Concentrat ion has been on meat p roduc t ion  r a t h e r  
than on egg productlon, s ince the  former i s  more p r o f i t a b l e  and because 
o f  the  d i f f i c u l t y  o f  competing w i t h  low-priced imported eggs from 
EasterntEurope, Lebanon, and S y r i a  (Aresv ik  1976:204-205). The 
government o f  Jordan has s e t  a goal o f  increasing egg product ion t o  
100 m i l  l i o n  eggs per year. 

- 

5.2.4.5 E f f e c t s  o f  l i ves tock  graz ing  F 

Jordanian rangelands have been misused f o r  hundreds o f  years bu t  d e s t r u c t i v e  
u t i l i z a t i o n  has become increas ing ly  widespread i n  t h e  pas t  few decades. 
(Arar  1978:2). Th is  depredat ion I s  due p r i n c i p a l l y  to  increases i n  
l i v e s t o c k  numbers, r e s u l t i n g  i n  overgrazing. (Arar  1978:Z-3). Valuable 
rangeland food shrubs are a l so  uprooted t o  be used as f i rewood f o r  
cooking; t he  number o f  such shrubs uprooted by nomads alone has been 
est imated a t  182 m i l l i o n  per ysar (Arar  1978:2-3). Furthermore, 
overgraz ing e s p e c i a l l y  by  goats, i s  c i t e d  as one o f  t h e  c h i e f  reasons 
fo r  de fo res ta t i on  i n  Jordan. 

- Since lack o f  water ra the r  than lack  o f  feed i s  t h e  l i m i t l n g  fac to r  
i n  l i ves tock  r a i s i n g  as in  a g r i c u l t u r s  i n  general ( A r a r  1978-2-31, 
i t  has been suggested t h a t  l i v e s t o c k  water development employing such 
means as, f o r  example, ra inwater  harvest ing,  be employed t o  a l  low avai  l a b l e  
feed t o  be used more f u  I I y. However, it has a l  so been po in ted  ou t  
t h a t  unless water development goes hand i n  hand w i t h  r a t i o n a l  range 



management, It cou Id resu l t In unwanted Increases i n  I lvestock numbers 
leading t o  overgrazing and f i n a l l y  t o  deser t i f l ca t lon ,  as has 
occurred In, for example, the Sudan (Arar 1978:4). 

By recent estimates, i r r i ga ted  areas in  Jordan cover from betwoen 
roughly 25,000 hectares (on1 y some 8% o f  cu l  tlva.Ped land) , about 
65% o f  which ( 15,800 hectares) are in  the Jordan .:3l ley. Schemes present1 y 
under construct ion are expected to permit the i r ~ i c , a t i o n  o f  9,400 addi t ional  
hectares i n  t h a t  area, wh i I e Stage I I o f  the Jordi.rt Val l ey Development 
plan has ca l  led fo r  the extension o f  i r r i g a t i o n  t~ 3bout 11,000 hectares 
i n  the south Jordan Val ley. Under recent  change: t~ the Stage I I Development 
plan, on ly  about 5,000 i r r i ga ted  hectares would b, added; water previously 
intended f o r  i r r i g a t i o n  would instead be used f o r  m n  j c ipa l  and indus t r ia l  
pvrposes (Arthur D. L i t t l e  1979: 11:6-129). 

The most important component o f  Jordan's i r r i g a t i o n  system i s  the East 
Ghor Canal, which present ly  runs about 90 ki lometers frcm the Yarmouk 
River i n  the  north t o  w i th in  about 15 k i  lometers o f  the Dead Sea in 
t h e  South. I t  I s  t he  construc-flon of  the proposed Maqarin Dam on the 
Yarmouk River in the north, which wou Id  al low f o r  the extension o f  
the  canal t o  the Dead Sea and permit the i r r i g a t i o n  o f  an addi t ional  
hectarage o f  land a t  the southern t i p  o f  the Jordan Valley. 

F e r t  i l i ze rs  and' pest ic ides 

Because o f  h igh costs and lack o f  knowledge o f  t h e i r  use, inorganic 
f e r t i l i z e r s  have not  been widely u t i l i z e d  in, JorGzn; sales o f  lnorganic 
f e r t l l i z e r s  f o r  the years 1972-1976, as reported i t l  the 1976 S t a t i s t i c a l  
Yearbook o f  Jordan, were as fo l  lows: 

lnorganic F e r t i l i z e r s  Sold t o  Farmers During 1972-1976 
( i n  tons) 

Type o f  f e r t i l i z e r  
Year phosphatic nitrogenous other t o t a l  

Import s t a t i s t i c s  indicate a somewhat higher use o f  such fer i - i  l i zers: an 
average o f  sbout 11,000 tons per year between 1967 and 1973 (Aresvik 
1976:94). h - 

- - 
- 

F e r t i  l i ze r  use i s  heaviest In  i r r i g a t e d  areas, where farmers apply 



f e r t  i l i ze r  
i n f requen t  
hectare o f  

t o  vegetables and f r u i t  t rees;  i n  r a i n f e d  areas use i s  bo th  
and low (Aresv ik  l976:92). With regard t o  f a r t i  1 i zer per 
arab I e land under permanent crops, ~ o r d a n  ranks lowest o f  

a1 l Near East countr ies,  w i th  o n l y  0.6 k i logram o f  n i t rogen and 1 . 1  
k i l ograms o f  phosphate per hectare. PI ans t o  use Jordan's phosphate 
resources t o  produce superphosphats f e r t i  l i zers  i n  Jordan, may increase 
f e r t i l i z e r  consumption (Aresv ik  1976:95). 

Insec t ic ides ,  herb ic ides,  and other  chemicals are s t i l l  i n  l i m i t e d  use: 
about 189 tons were repor ted  as used i n  1975 (Jordan...Min. o f  ln fo rmat ion  
1978:110), w h i l e  the  1976 S t a t i s t i c a l  Yearbook f o r  Jordan repo r t s  sa les 
o f  the  f o l  lowing k inds  of  a g r i c u l t u r a l  chemicals fo r  1976: 

A g r i c u l t u r a l  Chemicals Sold Dur ina 1976 
( i n  t ons )  

P l a n t  Chem ica 1 s 
Tree washes .232 
Fung i c i des 13.967 
Greases f o r  t r e e  band .I 13 
Mercury campounds --- 
Phosphatic compounds 4.583 
Su I phur i c  compounds 33.728 
Copper compounds 16.147 
Yel low sulphur 48.950 

Benzine Hexachlor ide 4.000 
Others 4.710 

Tota l  126.43 
Veter inary  mediclnss 6.000 
Gases .595 

To ta l  133.025 

Import  s t a t i s t i c s  f o r  pes t i c i des  i nd i ca te  somewhat higher usage (737 
tons In 1973); although such s t a t i s t i c s  indica:.e a r i s e  i n  t h s  use o f  
a g r i c u l t u r a l  chemicals, they never theless i nd i ca te  a much lower leve l  o f  
use than i n  Egypt and Lebanon (Aresv ik  1976:95-96). .. 

As w i th  f e r t i  I izers, use o f  a g r i c u l t u r a l  chemicals i s  most common on 
vegetable crobs i n  t h e  Jordan Va l ley  (Aresv ik  1976:95). 

5.2.7 Farm machinery 
I 

The use o f  farm machinery i s  increasing s tead i l y .  The number of  t r a c t o r s  
has grown fran 1000 i n  1950 t o  3748 i n  1975. A1 so growing in  use 
a r e  d i sc  ploughs, d i s c  d r i l l e r s  and harvesters. (Jordan...Min. o f  In format ion 
1978:llO). As mentioned above use o f  modern mechanized equipment i n  
appropr ia te  s i t u a t i o n s  i s  a f ac to r  c o n t r i b u t i n g  t o  s o i l  eros ion (see 4.3.3). 



5.3 Indus t r y  

- Indus t r y  i s  no t  h i g h l y  developed. I n  1974 t h e  c o n t r i b u t i o n  o f  IndusTry, 
i n c l  ud I ng min ing t o  GDP, was about 15.9: l ndustr  i a1 operat ion,  i nc lud ing  

- min ing employe an est imatsd 
- 

l n d u s t r i a l  development was hampered both by the  1967 war and by i n t e r n a l  
c o n f l i c t s  w i t h i n  Jordan i t s e l f .  The Jordanian government I s  now seeking 
t o  promote industry ;  about 30% o f  t he  devei opment expend i tu res  under the  

- - 1976-80 Five-Year Plan are ta rge ted  f o r  min ing  and indus t ry .  The M i n i s t r y  
o f  Economy has been author ized t o  es tab l i sh  i n d u s t r i a l  p l an ts  and t o  
e x e r t  con t ro l  over other  i ndus t r i es .  The establ ishment  o f  small and 
compe t i t i ve  i ndus t r i es  i s  being promoted. in  order t o  assure markets 

- - f o r  Jordanian products, t a r r i f s  on imported goods have baen ra ised .  
- 

Large l n d u s t r i a l  opera t ions  inc lude an 011 r e f i ne ry ,  a cement p lant ,  --. and food processi  ng p lan ts .  

- 
The present  o i l  r e f i n e r y  I s  located a t  Zarqa; it processed 1,114,600 
tons  o f  petroleum i n  1976, b u t  p roduc t lon  I s  expected t o  r i s s  t o  3.5 
mi l I ion  tons (enough t o  cover domestic needs) hy 1980. A  second 

- r e f i n e r y ,  planned t o  be b u i l t  I n  t h e  south w i th  a i d  frcm the Romanians, 
would permi t  t he  expor t  o f  r e f i n e d  petroleum products (Europa 197a:460). 

Jordan's o n l y  cement p l a n t  i s  located a t  Fuheis near Amman. Peak pro- 
duc t ion  a t  the  p l a n t  has besn 661,600 tons, a t t a i n e d  i n  1972; product ion 
i s  1975 was 620,000 tons. The ou tpu t  capaci ty  o f  t h i s  p l a n t  i s  being 
ra ised ,  however, and the  goal i s  t o  increase produc t ion  t o  1.2 m i l  l ion 
tons  i n  1978 and 2.25 m i l l i o n  tons  by 1980. There a re  p lans fo r  a  
second cement p l a n t  i n  t h e  South (Europa 1978:460). 

A phosphate f e r t i  l i ze r  p l a n t  has been scheduled to beg i n  operat ions In  
Aqaba i n  1980, w i t h  f u i  i product ion expected t o  be a t t a i n e d  i n  1983. 
(Europa 1978:460). 

Other i n d u s t r i a l  a c t l v i t l e s  inc lude b a t t e r y  product ion,  c i ga re t tes ,  
- detergents, pharmaceuticals, paper, alcoholic dr inks,  and leather.  
- - C i g a r e t t e  product lon, whlch i s  based p a r t i a l l y  on l o c a l l y  grown to- 

bacco, accounted f o r  JD 997,000 i n  expor ts  i n  1977. 

... E l e c t r i c i t y  p roduc t ion  

K i l o w a t t  capac i ty  f o r  1978 (East Bank) was 250,000; 700 m i l l i o n  k i l o w a t t  
hours were produced dur ing  t h a t  year, o r  about 200 k i  l owa t t  hours per 

- c a p i t a  (Nat ional  Basic  I n t e l l i g e n c e  ... l978:109). 

5.3.1 I n d u s t r i a l  p o l l u t i o n  
- 

Pol l u t i o n  from indus t ry  i s  most severe i n  the  Amman-Zerqa region, where 
most i n d u s t r i a l  a c t i v i t y  i s  concen-krated. The area between Amman and 
Zerqa i s  charac ter ized  by h i l l s  and v a l l e y s  surrounded by b r i c k l a y i n g  - 
p lan ts ,  rock  crushing p ian ts ,  c i g a r e t t e  fac to r ies ,  t h e  na t l on ' s  petro-  
leum r e f i n e r y ,  paper m i l l s ,  a  chemical plants,  and phosphate mining, - and founderies, a l l  o f  which c o n t r i b u t i n g  t o  bo th  a i r  and water pol  l u t i o n .  - - 

i 



(Johnson and Johnson 1977). 

- Whereas documentation on indus t r ia l  water p o l l u t i o n  I s  avai lable, there 
- i s  no documentation on a i r  qual i ty ,  although a sampling s ta t ion  has been 

s i tua tsd  a t  Shobak, a remoto s i t e  south of  the Dead Sea In the uplands 
t o  es tab l ish  background po l l u t i on  leve ls  (Arthur D. L i t t l e  1979:11:6-14). 

- - In  the Jordan vat ley the on I y man-made sources o f  pol l u t  ion are motor 
vehic les and small bo i l e r s  generating carbon monixido, hydrocarbons,, 

- ni t rogen oxides, and par t icu la tes .  In  the uplands, p a r t i c u l a r l y  in 
Amman-Zerqa industry p lus heavier concentrations o f  cars, trucks, and 
bo i l er s contr  i bute t o  a i r  pol l u t  i on  prob l ems ; It has been suggested 
t h a t  n i g h t l y  temperature inversions i n  Amman might work togsther 
wi th congested t r a f f i c  and the emissions from over 150,000 small and 
I n e f f i c i e n t  o i l  furnaces t o  create unhealthy leve ls  o f  po l lu t i on .  

- Such inversions, although never las t ing  more than s i x  t o  e igh t  hours, 
nevertheless mean t h a t  the populat ion o f  the  c i t y  I s  being exposed - 
t o  po ten t ia l  l y harmful a i r  fo r  about a quarter t o  a t h i r d  o f  the time. 
Stone quarry operat ions fu r the r  cont r ibute  t o  observed dust levels. 

- Observers have noted a pal l o f  dark haze over the Amman-Zerqa lndustr la1 
region whose i ns ta l l a t i ons  Include: cement manufacture; phosphate 
m In ing and processing; pa in t  and detergent production; t e x t i  I e plants; 

- 

paper and put p processors; da ir ies; d i  s t  i l l er ies; anmd chem fcal and - petroleum ref iner 's  (Arthur D. L i t t l e  1979:11:6-15-6-16). 

Phosphate dust associated wi th  loading o f  t h i s  product a t  the po r t  o f  
- Aqaba i s  reported t o  create an a i r  pol l u t i on  prob,lem, satura t ing the 
- a i r  i n  t he  c i t y  and surrounding res i den t i a l  areas with phosphate dust. 

To combat th i  s prob I em the por? au tho r i t y  has been asked t o  ins ta l  l 
suct ion pumps t o  c lear the  a i r  of phosphate dust In the loading and 
unloading areas ("The Por t  o f  at-fAqabahtf. ..l978). 

- 5.4 Minlng 

Mining activities, which have grown i n  importance fo r  the Jordanian 
economy slncs the  exp lo i ta t ion  of phosphates was i n i t l d t e d  i n  t he  
l a t e  19501s, are covered in  4.7.  

- 
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