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CHAPTER ONE 

INTRODUCT I O N  

The prima ry o bj ect ive o f  th i s  study i s  to i dent i fy ,  ana l yz e , a nd 

explain existing a nd potent i a l  patter ns of agricultu ra l deve l opment i n  

Jordan a s  they re late to the count ry ' s  env i ronmenta l reso u r ce ba se. Once 

establish ed ,  a n  unde rsta nd i ng of  the  i ntr i cate re la t ions h i ps that ex i st 

between env i ronment a nd a g r i cu l ture  can enha nce ag r i cu l t u ra l d eve lop

me nt p lann i ng a nd i nc rease J orda n ' s  agr i cu l tu ra l  potent i a .! .  

Analys i s  of the va r ia bl e  patterns of the ma n (cu l tu r e )  a nd l a nd 

(environment) r e l at ionsh i p  l ong ha s been a p r i ma r y  focus  of  geog ra ph i c  

, study . T h i s  s tudy i s  l i m i ted to those re.l at i onsh i ps wh i c h  ex i st be tween 

agr icu l tu r e  in Jorda n a nd those env i ronmenta l e l ements w h i ch d i re ct l y  

influence th i s  v i ta l a spect o f  the country ' s econom y ,  nam e l y c l imate , so i l ,  

water, a nd vegeta t i on . I n  a ttempt i ng to deVe lo p  a com prehens i ve ove r

view of J orda n ' s  a g r i cu l tu r e-env i ronment re la t ionsh i p patter ns , th i s study 

w i  II focus/add ress four  maj or factors .  They are : 1) a survey of 

ex i sting agr i cu l tura l patterns i n  r elat ion to env i ronmenta l cond i t ion s ,  

2) a n  exa minat ion of both the env i ronmenta l and techn i ca l  pro bl em s  w h i ch 

hinder a g r icu l tu ra l  deve lopment, 3 )  ident i fy i ng potent i a l  mea ns  of 



expand ing  ag r i cu l tu ra l l a nd s , a nd 4) to s uggest  mea ns by w h i ch 

agr icu l tu ra l  p roduct ion can be i nc reased . 

2 

Ag r i cu l tu re h a s  been the p r i ma ry occupat ion  of J orda n i a n  peop l e  

for centur i es . Ag r i cu l tu ra l p roduct i on i s  depend ent  u pon· numerou s 

factors , i nc l ud i ng c l imate , s o i l  type , p lant  and a n i ma l  genet i cs , i n sects , 

d i sease , a nd s uch c u l tu ra l  cons idera t i ons as  techno l ogy , cap i ta l , 

percept ions  o f  the env i ronment , trad i t i ona l c rops and farm i ng p ra ct i ces , 

ava i l a b l e  l a nd , a nd econom i c  needs . 

A l thoug h  J orda n  can never be se l f-suffi c i ent  i n  a l l  of i ts 

a g r i cu l tu ra l  need s ,  p rod uct ion can be i nc reased by adopt i ng mod er n  

fa rm i ng methods s uc h  a s  ma ch i n ery a nd the u se of fert i l i zers  a nd 

chem i ca l s. The non- i r r iga ted agr i cu l tu ra l a reas a re more affected by the 

va r i at i on of ra i n  tota l s  than a re the i r r i gated a rea s . An i nc reas e  i n  

a g r icu l tu ra l p rod uct i on can b e  ach i eved by expa nd i ng the a ra b l e  a r ea 

and w i th the u se of n ew techno l ogy . The J o rda n Va l l ey (G hor ) i s  the 

ma i n  a g r i cu l tu ra l  a rea i n  J orda n because of  i ts c l imate , so ir , topog ra phy 

and the ava i l a b i l i ty of wa te r . By us i ng modern ag r i cu l tu ra l  method s i n  

i r r i ga ted a s  we l l  a s  i n  non- i r r i gated a reas , J o rda n i s  p i nn i ng i ts hopes of 

i nc reas i n g  a g r ic u l tu ra l  p roduct i v i ty 3 00 percent by the 1 98 0s (J o rd a n  

1 980 :  1 8) . 



3 

J ust ifi ca t i on a nd N eed for Study 

Most deve lop i ng wor l d  count r i es are  una b l e to feed the i r  popu l a

t ion adequate l y  w i thout  some a ss i stance . Techno l og i ca l ass i s ta nc e  i s  

needed to i ncrease food p r oduc t i on ,  rathe r than d i rect food a i d  i tse l f .  

The a pp l i cat i on o f  mode r n  tec hno l ogy ca n ass i st  a cou ntry i n  u t i l i z i ng i ts 

resources to the i r  ma x i m u m  potent i a l I and i n  i ncreas i ng ag r i cu l tu ra l  

p rod uct ion i n  orde r to become se l f-suffi c ient . I f  food a l one i s  p rov i ded I 

l ess deve l oped cou ntr i es become dependent upon such a i d , a nd they may 

cont i n ue to l ac k  the means by wh i ch domes t i c  food p rod uct i on can be 

i ncreased . The u s e  of a g r i cu l tu r a l  techno l ogy to i nc rease food p r od uc 

t ion i s  i m po rta nt i n  these cou nt r ies . Ag r i cu l ture  prov i des t h e  peo p l e  w i th 

the bas i c  needs of s u r v i va I .  The use of modern techno l ogy i n  a g r i c u l tu r e  

a l l ows d eve l op i ng countr i es to a pproach the same prod uct i v i ty l eve l a s  

the deve loped countr i e s . 

Two d ecades ago , J o rdan rece ived food supp l i es from both the 

U n i ted Sta tes a nd the U n i ted Nat i ons . T h i s  a id wa s g radua l l y dec r ea sed 

as  a g r i cu l tu r e  i mp roved a nd crop product i on i ncreased . J o rd a n  cont i n 

u es to b e  c lass i fi ed a s  a deve lop i ng country and i t  rema i n s  dependent  

u pon i mported foods tuffs . J orda n  bega n  i ts moder n  deve l opment i n  

1 9 5 8 ,  by i mp l ement i ng seve ra l p l ans to deve l op the cou ntry's econom i c  



system. These deve l opment p l ans  concentrated pr i ma r i ly on i m prov i ng 

agr icu l tu ra l l a nd ,  fa r m i n g  techn i q ues , i ncrea s i ng the a ra b l e  a rea , a nd 

i mp rov i ng c rops by s e l ect i ng su i ta b l e  seeds. Many agr i cu l tu ra l  

exper i me nt s tat ions were esta bl i s hed throughout J orda n i n  o rd e r  to 

improve the s u i ta b i l i ty of c rops for J ordan•s l and a nd c l i mate. 

Many Jorda n i a n  fa r me r s  st i  I I  cu l t i vate the i r l a nd s  w it hout 

adequate k now l edge of weath e r  cond i t i ons such as w i nd s torms , 

temperature , frost d u r. i n g  the g rowi ng seasons ,  and other atmos phe r i c 

factors . Unfo rtunate ly dur i ng d roug ht pe r i od s  farmers con t i nue  to 

4 

. loose the i r  s eed s. The r ecen t  f i ve-yea r  d rought ( 1 97 5- 1 980 ) , 

destroyed the country•s ra i nfed wheat and bar l ey crops wh i c h  usua l l y  

account for 6 5  pe rcent of the count ry•s tota l agr i cu l tu ra l  prod uct ion  

(Jordan 1 980 :  1 8 ) . Not  on ly  i s  i nadeq uate ra i nfa l l  respons i b l e  for a 

dec l i ne i n  p rod uct i on , but othe r factors  such as  w i nd s , frost ,  d i s ea se 

and i nsects a l so contr i bu te to c rop l osses. 

Research on the r e la t i ons h i ps  between c rops a nd p hys i ca l  a s pects 

of the env i ronment i s  needed i f  successfu l  a g r i cu l tu ra l  dev e l opm�nt  i s  

to occur. E x p la i n i ng a nd under stand i ng the c l i mate e l ements , so i I s , 

topog ra phy , wa ter r esources i n  the r e l at ion to crops produced i n  J orda n 

is e ssent ia l i f  the country i s  to ach i eve a g r i c u l tura l se l f-suffi c i ency .  



I ntroduct ion  to  J orda n 

The Hashemi te K i ngdom of J o rdan i s  l ocated between l a t i tudes 

. 0 0 . 0 0 
of 29  a nd 3 3  north a nd between longetudes of 3 4  and 3 9  ea st 

(Map l. 1 ) . I t  extends eastwa rd from the J orda n R i ver , Dead S ea and 

Gu l f  of  Aqa ba i nto the A ra b i a n  desert . The country i s  bou nded by t he 

5 

Repu b l i c  of Syr i a  i n  the no rth , the Repub l i c of I raq  i n  the east , a nd the 

Saud i Ara b i a  K i ngdom in the ea st  and south , a nd Occup i ed Pa l est i n e  i n  

the west . · I ts  l ength from Ramtha i n  the north to the Aqa ba i n  the sou th 

is 2 6 5  m i les (42 5  k i l omete r s ) .  I ts west-east w i d th a l ong the Bag hdad 

Road i s  a bout 2 1 8  m i l es ( 3 50 k i l ometer s ) . The max i m um l e ng th of J orda n 

i s  from the northea ste r n  co rne r to the Aqa ba c i ty i n  the southwest , i s  

a bout 3 7 0  m i les  ( 590 k i l omete r s )  (Map 1 .  2 ) . J orda n ' s  a rea i s  a bout  the 

same s i ze as the s ta te of  I nd i a na . 
1 

J orda n i s  p r i ma r i l y  a n  i nte r i o r  countr�y w i th a sma l l  coa st l i ne .  

Its on l y  out let to the sea i s  1 6  m i l es ( 2 6  km . )  of coa st l i ne that s tretch es 

a long the no rthe r n  most po i nt of the Gu l f  of Aqaba . The M ed i ter ra nean S ea 

1 .  J orda n ' s  s i ze for both East  and West Ba n ks of the J ordan R i ver  
i s  3 6 , 832  squa re  m i l es ( 96 ,  1 88 squa re k i l omete r s ) . 
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is about 30  m i l es {SO km . )  west of the border of Occup i ed Pa l est i ne a nd 

Jordan . 

11The Em i rate of Tr�nsjorda n "  wa s .the name fi rst  g i ven to the 

country by the B r i t i s h  i n  1 92 1 . After the c reat ion  of I srae l  from 

8 

Pa l estrne i n  1 948 , West  Ba n k  Pa l est i n i ans dec ided i n  1 9 5 1  to u n i te w i th 

Transjordan u nd e r  a new na me of "The Hashem i te K i ngdom of J orda n . "  

J ordan l ost the West Bank i n  the 1 9 67 Wa r w i th I s ra e l . Ag r icu l tu ra l  

tech no l ogy i s  not permi s s i b l e  fo r use by the Pa l est i n i ans  i n  the West Ba n k  

due to p ro h i b i t i ons  i ns t i tuted by I srae l . 

J o rda n ' s  pop u l at i on ( 1 980 censu s )  of  2 . 9  m i l l ion i s  i nc rea s i ng 

at  a rate of 3 . 1 percent per yea r . T h i s  i s  one of the h i g hest  popu l a t i o n  

g rowth rates i n  the wo r l d . T h e  i nc rea se i n  pop u l a t ion  i s  not d u e  on l y  to 

the ra p i d  b i r th rate i nc rease , but a l so due to the i nf l ux of Pa l es t i n i a n  

refugees .  Th i s wa s pa rt i c u l a r l y  so i n  1 948 and 1 9 67 after I s rae l i  

occupat i on of Pa l es t i ne . Due to Pa l est i n i a ns seek i ng refuge i n  J orda n ,  

today 7 0  percent of the popu l at i on tota l i n  J ordan i s  Pa l est i n i a n . Amm a n  

i s  the most popu l ated c i ty i n  J o rda n ,  w i th a popu lat i on o f  o v e r  8 00 , 0 0 0  

peop l e .  I n  ter ms  of sett l ement compos i t ion the J o rda n i a n  popu l a t i on 

cons i sts of th ree ma i n  g roups : 62 percent u r ban , 3 5  pe rcent r u ra l ,  a nd 

3 percent nomad i c  tr i bes . Ara b i c  i s  the offi c i a l l a nguage i n  J or d a n  w i th  

E ng l i sh as  the second l a n g uage . Is lam i s  the re l ig ion  of the maj o r i ty of  
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the peop le  ( 90 percent ) , thoug h  the re ex i sts  a sma I I  Chr i s t i a n  m i no r i ty 

(Jordan 1 980 :  42 ) . 

J orda n ' s  economy depe nds u pon m i n i ng ,  ag r i cu l ture , i n d u stry , 

a nd tou r i s m . The maj or m i ne ra l  produced i s  phosphate , wh i ch i s  very  

important  in  the fore i g n  excha nge ma r ket . The pr i mary  agr i cu l tura l 

products·a re :  wheat , ba r l ey , vegetab les , fru i ts , o l i ves , and some 

tobacco . D u r i ng the l a st decade i nd u stry has p layed an  i nc rea s ing l y  

importa nt ro l e  i n  J ordan ' s  eco nomy . The maj o r  i nd ustr i es i n  J or d a n  a re :  

cement ,  o i l refi ner ies , and phosphate . Tou r i sm a l so p lays a n  i m po rtant 

ro l e  i n  the country ' s  economy . Approx i mate l y ,  1 . 5 m i l l i on tou r i s ts v i s i t  

Jordan a nnua l l y  and spend more than $500 m i l l ion  w h i l e  there (Show ker  

1 98 2 ) .  

Re l ated L i terature 

Th i s study i s  d i v ided i nto two pa rt s ,  the phy s i ca l envi ronment 

a nd ag r ic u l ture . The l i teratu re  on  the phys ica l env i ronment dea l s  

p r i ma r i l y  w i th J orda n a s  a pa rt of the M idd l e  Ea st , Arab world , o r  the 

N ea r  East . W .  8. F i sher and H .  P .  Kramer in the i r books , T he M id d l e  

East, a nd C l i mato l ogy of  the Mi dd l e  East a nd Centra l As i a  res pect i ve ly ,  

provide deta i l ed i n fo rmat i on a bout  the c l i ma te ,  so i l ,  water , a nd natura l 

vegetat ion . 
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The re lated l i terature  d i scusses ag r icu l tu ra l  e l ements i n  d eta i  I 

in works such a s  The Econom i c  Growth a nd Deve l opment , by M .  P .  M a zu r , 

and The Econom ic  Deve lopment of J orda n , by the I nte rnat i ona l Ba n k  for 

Reconstruct ion a nd Deve l opment . These works exa m i ne a g r i cu l tu r e  i n  

Jordan· a nd p ro v i de recommenda t ions  for potent i a l deve lopment . T he 

Agr icu l tura l Deve l opment  of  J o rda n ,  by 0. Aresv i k ,  ha s spec i fi c  d eta i l s  

a bout ag r i cu l tu r a l  deve l opment i n  the Jordan Va l l ey d i st r i ct . A Study o f  

Agroc l i ma to logy i n  Sem i -a r id a nd A r i d  Zones of the N ea r  East , by C .  C .  

Wa l l en , a nd G .  Per r i n de B r i chamout,  i s  a good so l id wor k o n  c l i ma te 

and agr i c u l t u ra l  re l at ionsh i ps . The re a re a l so other i mporta nt reports  

a bout Jorda n such as  Report on  J orda n , by the U . S .  Depa rtment o f  State , 

and J ordan : A Geograph i ca l  I ntroduct ion , by Y .  T .  Tony . 

O rga n i zat i on of Study 

The t hes i s  i s  composed of seven c hapters . The second c ha pter 

i nvest i gates the phys ica l  a s pects (topography , so i l  a nd natu ra l 

vegetat ion)  that  affect c l i mate a nd ag r icu l tu re . I t  i nc l udes d i sc u s s ion  on 

the maj o r  topograph i c  reg i ons  in  J o rda n :  the r i ft va l l ey , the mounta i ns ,  

and the desert p l atea u . So i l  g roups w i th the i r  type s a nd cha racters  i n  

the i r  reg i on s  a re exam i ned fo l l owed by a d i scuss ion o f  the natura l 

vegetat ion . The d i st r i but i on of natu ra l vegetat ion , a lo ng w i th dens i t i e s , 



types , p ro b l ems , a nd gove r nment po l i c i es for p rotect i ng the forests  

a nd e sta b l i s h i ng r eforesta t ion in  the mou nta i ns are exam i ned . 

11 

The th i rd c ha pter i s  devoted to the c l i mate reg i ons a nd weathe r  

e l ements : p rec i p i ta t i on , tem pe rature , eva porat ion , hum i d i ty ,  pres s u re , 

a nd wfnds . The c ha pter· conta i n s  a br i ef d i scuss i on on the i mpact of the 

Dead Sea a nd the c l i ma t i c  cha nges i n  the a rea . 

The ava i la b i l i ty of water  i s  i nves t i gated i n  the fou rth cha pter 

w i th empha s i s on J ordan ' s  water resources ava i l a bi l i ty for ag r i cu l tu ra l  

use . Water resou rces i n  J o rdan are  d i v i ded i nto severa l types :  ra i nfa l l ,  

spr i ngs , we l l s ,  r i vers , a nd wad i s . 

. The fi fth cha pter dea l s  w i th the agr i cu l ture i n  J orda n .  

Ag r i cu l tu ra l reg ions , l a nd tenure , ag r i cu l tu ra l  deve l opment , ra i nfed 

agr icu l ture , a nd i r r i ga t i on a g r i cu l ture w i th empha s i s  on the Ea st  Ghor 

Cana l p roj ect , a re exa m i ned i n  deta i l  in th i s  cha pter . 

The s i xth chapte r i s  d evoted to maj or  agr i cu l tu ra l  prod u ct s  s uc h  

as : cerea l s ,  vegeta bl es , fru i ts ,  a nd l i vestock . The d i s t r i but ion  of 

crops a nd the i r  prod uct ion are d i scussed . The seventh cha pter exa m i nes. 

the re la t ionsh i p  betwee n  so i l ,  c l i ma te , a nd topog ra phy , and t he i r  i m pact 

on crop d i str i buti on a nd ag r i cu l tu re . Thi s cha pte r  w i l l  s ug gest  s ome 

poss i b i l i t i es  for a g r i cu l tu r a l  deve lopment , for the  i ncrease  of  agr i cu l tu ra l  

prod uct ion , a nd wa ys the government and farmers m i g ht m i n i m i ze 



agricu l tu ra l  p rob l ems . The fi na l cha pter i nc l udes the conc l u s i on a nd 

recommendat ions of the a uthor . 
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CHAPTER TWO 

PHYS I CA L  ASPECTS 

The p hys i ca l  a spects of env i ronment , topog ra phy , so i  I ,  

vegetat i on a nd c l i ma te ,  d i rect l y o r  i nd i rect l y  affect agr i cu l ture . So i l 

. qua l i ty a nd depth a re i nf l uenced by topog ra phy a nd c l i mate w h i ch p lay 

13 

an i mportant  ro le  i n  the for mat i on of soi  I s  and i n  the type a nd den s i ty of 

vegetat ion . The degree of s l ope a nd vegetat i on cover deter m i nes the 

depth and type of s o i l wh i c h ,  i n  tur n ,  are of g reater i mporta nce to 

ag r i cu l tu ra l p ract i ces; mod e r n  ag r i cu l tura l mach i nes a re better adapted 

to flat or  gent le  s lopes tha n on s teep s lopes . Genera l l y ,  the ba re s l opes 

of vegetat ion a re cove red by s ha l l ow so i l .  Good so i l  i s  essent i a l  to 

agri cu l tu ra l  p roduct i on . I n  orde r to better understa nd these re l a t i ons h i ps , 

topog raphy , so i l a nd vegetat ion  w i l l  be d i s cussed i n  th i s cha pter . C l i mate 

is  so s ig n i fi cant that a sepa rate cha pter w i  I I  be devoted to i ts  na tu r e  and 

i mportance to a g r i cu l tu r a l deve l opment in  J orda n . 

Topography 

The Levant countr ies  of Syr i a , Leba non , Occu p i ed Pa l est i ne ,  

and J ordan, share the same fundamenta l topograph i c  reg i ons  (M a p  2 . 1 ) . 

385259 
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MAP 2. 1 
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The Lebanon mounta i ns ,  bordered on the west by the Med i terra nean coa st , 

comp lete the Ansarya mounta i ns i n  Syr i a  a nd extend i nto Pa l est i ne . I n  

Pa l est i ne , from north to south , a re the Ga l i l ee ,  Sama r i a  a nd J udea 

mounta i ns .  The Ant i Lebanon mounta i ns to the east of the Leba non M ou n -

ta i n s  inc l udes Mount  H erma n  a nd cont i nues southwa rd s where t hey a re 

known by s uch reg iona l n a mes a s  the G i l ead , Ammon , Moa b a nd Edom 

mounta i ns . Between these two mounta i n  ran.ges there  i s  the l ow la nd tha t  

extend s  from S y r i a  ( E I -Gha b) , t o  Lebanon (E I - Beqaa ) and to t h e  r i ft 

va l l ey i n  Jordan . 
1 

Three ter races w i th two steep h i  I I  s i des descend to the 

J ordan R i ver . T hese ter races a re :  1 )  the bro ken p latea u or  h i  I I  country 

of Pa l e st i ne a nd J ordan ,  2 )  the steep s lope from these mounta i ns to the 

Jordan R iver , a nd 3)  the Ghor l ead i ng to the Zore ( F i g u re 2 .  1 ) . F i na l l y ,  

the J o rdan Desert reg i on fo rms a sma l l  por t i on of the Ara b i a n  Deser t  w hi c h  

inc l udes part o f  Syr ia , I ra q , a nd Saud i Arabi a .  Jordan i s  d i v i ded i nto 

three maj o r  topograp h i c  r eg i ons . From west to east , they a r e : the 
'---

J orda n  R i ft Va l l ey , the J ordan h i g h l ands , a nd Jorda n desert (Map  2 .  2) . 

1 .  T he r ift va l l ey i s  on l y  a sma l l bra nch of the Great Afr i ca n  R i ft 
System wh i ch for med i n  the l ower M iocence per i od . I t  extend s 
from Lake V i ctor ia  i n  Afr i ca to the Gha b i n  Syr ia , pas s i n g  
the Red Sea , Aqa ba Gu l f , the r i ft v a l l ey and E I - Beqa•a . 
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FIGURE 2 . 1  

SECT I ON ACROSS J ORDAN VALLEY . 
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The H igh l ands of J orda n 

The J ordan h i g h l a nd s  extend from north to south a s  b roken 

and d i scont i nuou s  range of mou nta i ns. The h i g h l a nd s  s l ope gen t l y 

towa rd t he east a nd s teep l y  towa rd the west . The northe r n  mou nta i n s  

are  o f  l ower e levation tha n the southern  sect ion;  the e l eva t i on s  in t he 

souther n  sect ion  are  mo re tha n 5 ,  400 feet  ( 1 , 600 meters ) , whe reas i n  

the north they a re a bout  4 ,  000 feet  ( 1 , 1 00 meters ) .  R iver s  a nd wad i s  

d iv ide the mou nta i ns i nto fou r  we l l  defi ned h i  I I  reg i ons . Fou r  ma i n  

b loc ks d iv ided by the Ya rmouk , Za rqa , M uj i b ,  a nd Hasa R iver s a re 

read i ly d i st ing u i s ha bl e  (Map 2 .  3 ) . 
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The fi rst  h i l l  r eg i on , the Aj l un (G i l ead ) hi gh l a nds , is 

s ituated between the Yar mouk R iver a nd Zarqa R iver s . I t  extend s north  

to northeast a nd r i ses  mo r e  tha n 3 ,  300 feet  ( 1 , 000  meters )  in  some pa rts . 

The e levat ion of U mm ed- Da raj near Aj l un ,  i s  4 ,  07 0 feet ( 1 , 23 0 meter s ) . 

This b lock i s  formed of l i mestone , sand stone , cha l k a nd fl i nt .  Aj l un i s  

famou s  i n  J ordan;  peop le  g o  the re to e nj oy i ts p i ne forests and oak trees . 

Ba l ka (Ammo n )  h i g ha l nd s , l ocated betwee n Za rqa R iver and Wad i  e i - M uj ib , 

consti tutes the s econd h i l l  reg ion . Thi s a rea i nc l udes the Am ma n a nd 

Ba l ka d i str i cts . The e l evat i on of th i s  b l ock i s  a bout 3 ,  500 fee t ( 1 , 600  

meters) . The th i rd a r ea i s  the  Ka ra k (Moa b) mounta i n s which a re l ocated 

between Wad i e i - M uj i b  a nd Wad i e i-Ha sa . These  unbroken mou n ta i ns a re 

less  e levated than the f i rs t  two b l ocks , atta i n i ng an e leva t i on of a bo ut 

3, 000 feet ( 900 meters ) . T he r e  are  no peren n i a l  r i vers  or wad i s  tha t  f low 

from th i s  b l oc k . The fou rth is  the Ma ' a n  (Edom ) mounta i n s w h i ch a re 

l ocated south of Wad i e i - Hasa . Thi s b l ock i s  h i g her than the other three 

b locks; i ts ave rage e levat i o n  i s  3 ,  3 00 feet ( 1 , 000 meters ) , w i t h  the 

h ighest peak a tta i n i ng 5 ,  4 1 5 fee t  ( 1 , 641  meter s ) . H ere aga i n  t he r e  a re 

no peren n ia l  s treams a nd mos t  of the wad i systems f l ow ea stwa rd toward 

the de.sert  d ep ress ions (J afr depres s ion ) . Th i s  bl oc k  cons i st s  of va r i ous  

types of rocks . F rom south to no rth , i t  cons i sts of l i mes tone , c ha l k  w i th  

fl i nts , sandstone a nd g r an i te ,  and ba sa l t  rocks in  the extreme south 
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around Aqa ba . 

The J o rdan R i ft Va l l ey 

The J o rdan R i ft Va l l ey i s  compr i sed of three parts : the J orda n 

River , the Dead Sea , a nd Wad i Araba (Map 2. 4) . The Jorda n R iver  

occup i es the norther n  pa rt whi ch extends from the northe r n  border  of  

Jordan to  the  Dead S ea . The s l ope i n  th i s  por t i s  steep , between Lake 

- 2 
Hule a nd La ke T i be r ia s  i ts descent exceeds 1 00 feet per mil e (2 0 .  5 meters  

per 1 km) , r esu l t i ng in  a se r ies of  cascades wh i ch cut  throug h a ba sa l t 

gorge (Tony 1 969 :  3 ) . The va l l ey , be l ow Lake T i be r i a s , s lopes g radua l l y  

to the Dead Sea ( F ig u re 2. 2 ) . The Dead Sea occup i es the cent ra l  pa rt of t he 

FIGURE 2 . 2  

N PROF I LE O F  T H E  R I FT VALLEY 

L. Huleh 
L. Tiberlas 

S ea Lever 

SOURCE: . The M i dd l e  East , F i s he r , 1 963, 

2. The d i stance betwee n  the two l akes is 9 m i l es ( 1 4 .  5 km ) . 
The Lake H u l e  e l evation i s  230 feet  (80  meters ) and Lake 
T i be r i a s  i s  6 9 6  feet  ( 2 3 0  mete r s )  be l ow sea l eve l . 

s 

+ 1000 ft 

-2ooo n. 



.o 
L 

MAP 2.4 

RIFT VALLEY S ECT I ONS 

N 

25 
I 

. 

I 
i 

i .3 
. • ll) -/ � 
.I 
� 
J 
i � 

·IS 
/� 
• 

I • 

·' 

l. Tlberlu 

L 
QJ 
> 

·-

� 
c 1'0 

"'0 L 0 -, 

1'0 QJ 
C/) 
"0 1'0 Q) . C 

SOURCE: The Jord�n Valley, Khouri Rami, 198 1 

21 



22 

rift va l l ey . The northern pa rt of the Dead Sea i s  the l owest e levat i on of  

d ry l and i n  the world , 1 ,  3 1 0 feet  ( 3 96 meters ) be low sea l eve· l .  T wo wa l l 

l i ke c l i ffs l i e on  each s ide o� the Dead Sea , . the J orda n  h i g h l a nd s  i n  t he 

east a nd west bank h i g h l a nd s  (J udaea ) i n  the west . The th ird part i s  

Wad i Ara ba wh i ch extends from the Dead Sea to the Aqaba G u l f .  T h i s  part 

does not l i e e nt ire l y  be low sea l eve l . G hor E I -Aj ram i s  790  fee t  ( 240 

meters ) a bove s ea l eve l a nd from there on the va l l ey fa l l s gra d ua l l y to the 

Gu If of Aqaba . The s ides  of  Wad i Ara ba a t�e fa r from be i ng c I ear cut  s i nee 

the w i d th of the wad i  va r i es from 4 to 8 m i l es ( 1  0 - 20 km . ) . 

The Desert Region 

The desert r eg ion  comes w i th i n 40 m i l es ( 65  km ) of the J orda n 

R i ver i n  the north , a nd borders  the Dead Sea i n  the south . Th i s  reg i o n  

occup i es more tha n  four- fi fths of t h e  country 's  tota l area . I ts avera g e  

e l evat ion i s  a bout 1 , 650  fee t  { 500 mete rs ) , but i n  some p laces t h e  e l eva t ion 

reaches more than 3 ,  000 feet ( 900 meters ) . The northe rn a nd northea s tern 

sect ion s h ave a southwa rd cont i n uat ion of the l ava a nd basa l t  cou ntry of  

J ebe l e i - Druz e  in  S yr ia . The souther n  desert i s  a n  a rea of sand stone a nd 

g ra n i te . O n  the who l e  i t  i s  a f lat  reg ion w i th severa l  wad i s  dra i n i ng into 

the Zarqa , Wad i  S i r han ,  Qas r  e i - B urqa and e i -J afr dep res s ions . 

Occa s i ona l h i . l l s  rise  from the surface a nd form i m porta nt l a ndmarks i n  the 
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desert . E ros iona l agents have p l ayed the dom i nant par t  i n  carv i ng wad i s. 

Occas iona l r a i n  a nd run-off i s  norma l ly suff i c i ent to ca rry away the 

weathered mate r i a l to  d ep re�s ions or  to  the_
sea (Tony 1 9 69 : 7 ) . 

Natu ra l Vegetat i on 

J ordan ' s  forests genera l ly need more p rotect i on tha n a l mo s t  a ny 

other a r ea. Forests offer advantages to the cou nt ry a nd peop l e, serv i ng 

as  rec reat iona l a reas that attract vacat ioner.s , enha nc i ng the scenery 

w i th the i r co l ors , conserv i ng so i l from eros ion by dec rea s i ng the i m pa ct 

of ra i nd rops-w h i ch fa l l  i nd i rect l y  and gent l y  .on the so i l . A l so root 

systems of  the t rees p rotect the so i l  from eros i on by ho ld i ng so i I 

partic l es togethe r .  These factor s a re very i mpor tant  for ag r ic u l tu ra l  

product i on . 

The a mount  of p rec ip i ta t i on i n fl uences the d i str ibut i on o f  

vegetat ion. A reas wi th r e la t i ve ly h eavy ra i nfa l l  have forests , w h e r ea s  

areas w i th l i tt l e  ra i nfa l l  have s teppe, and there i s  desert  where l i tt l e  

ra i n  fa l l s. There a re oth e r  factors  that a l so determ i ne the d i s tr ibut i on 

of vegetat ion . These i nc l ud e  d i ffe rences i n  temperatu re ,  soi I ,  u nder

g round wate r , a nd huma n act iv i t i es. There are  three vegetat iona I zones 

in J ordan: forest ,  s teppe , a nd desert . The bounda r i es of these reg ions  

cannot be s ha r p l y  defi ned , because  there i s  a broad trans i t i ona l  zon e  from 

one to the other (Aresv ik 1 97 6: 2 2 )  . 
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Forest  v egetation (Med i te rranean type.) i s  found i n  the mou nta i ns 

where ra i nfa I I  i s  mor e  tha n 1 2  i nc hes (300 mm) . Wood l a nds stretch from 

Aj l un i n  the north to the head of the G u l f  of Aqa ba (Ma p  2 .  5) . These 

mountains a re covered with fo rests of Jun iperus phoen i cia (pines ) ,  

Cupressus semperv i rens (Cypr es s ) ,  Quercus coccifera (oa ks ) , and O l ea 

europaea (wi ld o live )  . Forested a rea covers  l es s  tha n  one pe rcent of 

�Jordan (u nder  40 , 000 hecta res ) (Ta b l e 2 . 1) . Forested areas have 

decreased to a na r row a nd d i scont i nuous str i p  a l ong the esca r pment of  the 

rift va l l ey a nd o n  top of  the h i g h l a nd s . � These  a rea s are t he remna nts of a 

once more den se a nd l a r ge r  fo res t  that used to extend over the ent i re 

sub-humid and sem i -a r id a r ea s. Forests have been destroyed over the 

centu r i es by c utt i ng fo r fue l ,  agr i cul tura l c l ea r i ng , g ra z i n g  a nd by fire 

(U.S. State Depa rtment - 1 97 9 :  47 ) . 

There a re two ma i n  a reas of for est  i n  J orda n : the norther n  

h igh l ands a nd the southe rn h i g h l ands (Map 2 .  6) . Ra i nfa l l  i n  the 

north ma kes forest  regene ration mor e poss i b l e  i n  this a rea than i n  

the southe rn hig h lands . T he no rthe r n  h i g h l and forests  cover a n  area of 

some 800 square m i l e s  {2 , 000  squa r e  km) from wad i e i -Ara b to the 

Wad i e i - Kuffre i n. T he ma ximum east-west  w idth  is a bout 1 6  m i l es ( 2 5  km) 

in Ajlun a rea. I n  the souther n  high l a nd s  the for ests  cover a n  a r ea of 

some 1 00 square  mi l e s  (240 squa re k i l ometers) in a nar row north-to -sou th 
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TABL E 2.1 

FORESTS OF JORDAN 

(Dunums) 

Private Unsettled 
Forest Government Fores t Forest 

Type Fores t Land Land Land 

Broad-leaved evergreen 126,110 3 6 , 270 47, 460 

Broad-leaved deciduous 25,620 14,180 ----

Broad -leaved can iferous 4,010 550 74,600 

Mixed 27,310 2,960 ----

Wi ld Olive 970 90 -
--

-

TOTAL 184, 020 54,050 122,060 

SOURCE: Agricultural Development of J ordan, Aresvik, 1976. 

Total 

209,840· 

39,800 

79, 160 

20,270 

_1,060 

360,130 

N 0\ 



MAP 2.6 · 

POSIT I O N  OF MAJ OR FO REST AREAS I N  J O RDA N 
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be l t  from north of the Wad i Dana to · the Wad i M usa . The southe r n  h i g h l a nd 

forests a re more deg raded tha n those of the north a nd cover a sma l l e r  a rea . 

In add i t ion  to the mounta i n  q i str i cts , the re_a re forests  d i st r i buted t h ro u g h 

out t h e  c ou ntry i n  wad i bottoms a nd i n  t h e  Gho r  (Atk i nso n  1 97 1 : 3 0 6 ) . 

· The s teppe r eg i on a l most e nc i rc l es the for est  reg ion  w i th  

few trees · a nd s hrubs g rowi n g  at  the ma rg i ns of the forest reg i o n  in  a rea s 

where the forests have been  deg raded . The steppe a l so penetrates i nto 

parts of the desert  r eg ion a l ong the wad i s  and in por t i ons of some 

dep res s i on s . I n  this reg io n , w i th  r a i nfa l l va rying between 6 to 1 2  i nc hes  

{1,50 to  3 00 mm ) ,  c l i ma te i s  mor e  cont i nenta l  tha n in  the  forest reg i o n . T he 

pla nt cove r i s  genera l ly g rass , espec i a l ly where  so i l s  are re l a t ive l y  

sta b l e  {Tony 1 9 69 : 1 5 ) .  

I n  the desert region , whe re ra i nfa l l i s  l ess tha n 4 i nche s ( 1 00 

mm) , there i s  sca nt vegeta t i o n . Desert  vegetat ion  i s  extreme l y  sparse , 

except i n  wad i beds , r u n ne l s , a nd depres s i ons . I n  the sandy desert , 

l arge surfaces a re cove red w i th s hr u bs , but between t hes e i nd i vidua l 

shrubs there a r e a rea s that a re ba re  of vegetation . Some l arge  a rea s i n  

the dese rt a r e  comp l ete l y  ba re of a ny vegetation (Aresv i k  1 97 6 :  2 3 ) . 

Ut i l iza t i on 

The production of wood i n  J o rdan i s  very l ow a nd of l i tt l e  va l ue 
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due to the sma l l  n umbe r a nd poor qua l i ty of the trees (Ta b l e  2 . 2 ) . Jordan 

depends a l mo st tota l ly on i mpo rts to  cover i ts needs for wood prod ucts . 

The tota l va l ue of i mported wood i n  1 976  wa s $30 , 1 67 , 000 (U . S . Sta t e  

Department  1 97 9 :  50) . Empha s i s  s hou l d  be p laced on the deve l opment  of 

forest resou rces i n  J orda n i n  o rde r to i ncrease wood prod uct i on a nd 

thereby lessen i mport costs a nd adequat e l y  prov i de the needs of the 

country ' s  i ndustry . 

Deforesta t i on 

The r esu l ts of defo re stat ion are : so i I eros i on , l oss of va l ua b l e  

t i mber resou rces , a nd dama ge to the watershed a reas . Deforesta t ion  

occu rs .  i n  d i fferent ways . Pr i ma ry ca uses are : over g ra z i ng , c l ea r i ng of 

land for ag r i cu l tu r e ,  c utt i ng tr ees fo r t i mber or fue l , fi r e ,  a nd l ong-ter m  

c l i mat i c  c hanges . 

Overgra z i ng :  Goats have been a maj or cause o f  defo restat ion . 

Goats not on ly  eat the l eaves a nd sma I I  g reen s hoots of the trees , but they 

a l so destroy s eed l i ngs  a nd ground vegetat ion res u l t i ng i n  t he l oss  of 

revegetat ion capab i l i ty .  Ove rg r a z i ng ha s affected the southe r n  forests  

mor e  t ha n  those i n  the  north because of  he rds of  came l s, sheep , a nd goats 

that a re d r iven to the southern forests  du r i ng the summer sea son s  for 

g ra z i ng by n omads  from the East  J orda n i a n  Desert (Atk i n son 1 97 1 : 3 1 1 ) . 



Industr i a l  
Round Wood 

Fue ld Wood 

Tota l  Wood 
Product ion 

TABLE 2.2 

WOOD PRODUCTION IN J ORDAN 

(Thousands of cubi c meter s )  

1963 1966 1971 1972 1973 1974 1975 

3 4 4 5 6 7 4 

16 18 3 4 5 5 5 
- - - - - - -

19 22 7 9 11 12 9 

SOU RCE : Report � J ordan ,  U.S.  Depar tmen t  of Sta te, August  1979. 
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Clea r i ng of  l a nd for agr i cu l tu re: The c l ea r i ng of l and for 

3 1  

agricu l tu ra l use wa s encouraged by the Ag r i cu l tu ra l  M in i stry of J orda n ,  

in the northern h ig h land s due  to the su i ta bi l i ty of cl i mate for the p ro d uct-

· ion of wheat , v i nes , a nd o l i v es . Th i s  p ract i ce removed m uch of the 

vegetat ion that p rotected the so i l  a nd resu l ted in mas s i ve soi l eros i on . 

Fe l l i ng of trees fo r t i m be r: The cutt i n g  of t i mbe r  has been 

pract iced for centu r i es . The ma i n  cutt i ng occ u rred i n  the ea r l y  par t  of 

the twent i eth centu ry by the Tu r k i sh to cov_er the i r needs of wood (du r i ng 

Wor ld  War I ) . T i mber was used fo r hous i ng ,  ra i lroads , and othe r types 

of construct i on . Average y i e ld of J o rdan for�sts i s  one cu bi c mete r per 

hectare  per yea r , d ue to poor q ua l i ty and the th i nness of the forests  0 The 

average vo l u me per h ecta re ranges  from 10 cubi c meters for l ow-d en s i ty 

dec i duou s  oa k to 33 c u b i c  mete r s  for d ense  everg reen oak and 43 cu bi c 

meters  for med i um-den s i ty A l eppo p i ne . The tota l p roduct i on of wood i s  

about 311,000 cub i c meters  per  yea r wh ich represen ts about th ree percent 

of the va l ue o f  i mpo rts of  wood and t i mbe r i n  the ear l y  1 970s (Ares v i k  

1976: 184) . 

Col l ect i on of wood fo r fue l :  S ho r tage of fue l  l ed to mas s i v e  

destruct ion o f  t rees espec i a l l y i n  the southern forests 0 The d estruct i o n  

of forests reached i ts peak d u r i ng t h e  F i rst  Wor l d  Wa r . T i m ber w a s  u sed 

dur i ng the  war to  cover the  d ema nds for f i rewood by the  Tu r k i s h 



government . The amo u n t  of wood u sed fo r fue l  ha s decrea sed w i th i n  

the l as t  d ecade d ue �o the i nc rease u s e  o f  o i  I ,  cooki ng gas , and · 

electr ic i ty ( U . S .  Depa rtment of State 1 97 9: 52 ) . 

Cli ma t i c  changes : T he i m pact of c l i mat i c  changes i s  d i ffi cult 

32 

to asse.ss because of  the lac k  of l ong - term ra i nfa I I  record s for J orda n . 

I nd i cat ions s how that the ave rage ra i nfa l l for the fi r s t  ha l f  of the twent i e th 

century wa s l ower tha n for the second ha l f  of the n i neteenth centu ry . 

Usua l ly ,  the decrease i n  ra i n fa l l  w i l l  decrea se the rate of natura l vegeta

t ion g rowth (U . S .  Depa rtment of S tate 1 9 79 : 52)  . 

Reforesta t ion 

The earl i est gove rnmenta l refores tat ion  pro g ra m  i n  J orda n 

began i n  1 943 , but i t  wa s not  u n t il 1 948 that a systemat i c  re forestat i on 

procedu re wa s s ta r ted . Ta bl e 2 .  3 shows the average reforestat ion  f i g u res  

each yea r from 1 971 to  1 976 . The Forest  Depa rtment (Agr i c u l tura l 

M i n is try) contro ls  some 1 3 1 ,  500  hecta res ( 1 , 3 1 5 , 000  d u nums ) of l and 

and i mp l ements reforesta t i on p r oj ects . As a res u l t  of these p roj ect s , 

Jorda n ' s  forests have i ncreased from 32 , 000 he cta res ( 3 2 0 , 000 d u n u m s ) 

i n  1 9 58 , to 9 4 , 000 hecta res ( 940 , 000  d unums ) i n  1 97 6  ( U . S .  Depa rtment  

o f  State 1 97 9 :  52 ) . There a r� twe l ve forest nu r ser i e s  cur rent l y 

operat ing  i n  J ordan . They a r e  l ocated throug ho ut the forest  l a nd s . Eac h 

nursery can produce a bout  one - ha l f m i  I I  i on p la nts a nnua l l y . - The 



TABLE 2 . 3  

OFFIC IAL REFORESTAT I ON F IGURES 1971  - 1 976 

1971 

Area n ew l y  p lanted w i th 
for es t  trees ( i n  hecta r es )  830 

Thousands of s eed l ings 
p lanted 1,  338 

1972 1973 1974 

11 920 1 , 220 2,500 

11 734 11  201 2, 500 

1975 1976 

3 , 600 1 , 800 

3,600 2, 000 

SOU RCE : R eport on Jorda n ,  U .  S .  D epar tment of Stat e, August 1 979. 
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reforestat ion act iv i t i es a re i m p l emented ma i n l y  on the bare la nd s  c l ose 

to the c i t i es  a nd towns (Aresv i k  1 97 6: 1 8 2 ) . 

So i l s  

3 4  

. So i l  for ma t ion depends on ma ny factors that deter m i ne the type 

and qua l i ty of so i l  g roups . Accord i ng to Dona hue ( 1  97 1 : 8 6- 9 9 ) , those 

factors a re :  

C l imate : The i nf l ue nce of c l i mate , ma i n l y preci p i tat i on a nd 

temperatu re , i s  an  act i ve fa cto r  on so i  I for ma t i on . C l i ma te affects t he 

so i l,  forma t ion  d i rect l y  (eros i on , depos i t i on , soi l ac i d i ty and weat he r i ng ) , 

. and i nd i rect ly  through i ts re la t i on w i th vegeta t ion . 

B iot i c: P l ant  a nd a n i ma l  l i fe have a large i nf l uence on t he 

process of so i  I forma t ion . O rga n i c  matter , ac i d i ty I a nd bu l k  d en s i ty are  

the so i l characte r i s t i cs most  i nf l uenced by the  ki nd of p l a nts  and a n i ma l s  

present . 

Parent Mate r ia l :  T he type of so i I depend s on t he var ie ty of roc k  

mater i a l  from wh i ch i t  i s  de r ived . G ra n i te r ocks deve l op poo r so i  I s  I s a nd 

stone deve l ops s o i  I s  of l ow product i v i ty ,  a nd I i mestone deve l ops ve ry 

product ive so i  I s . 

Re l i ef: Re l i ef i nf luences so i l  forma t i on by the deg ree of s lope 

and i ts r e lat ion to water . On gent ly  s l op i ng h i l l s i des and f lat terra i n ,  



water passes through the so i I to g reater depths tha n on s teep terra i n . 

T i me :  A l ong pe r i od of t i me i s  essent i a l  for so i l to deve l op . 

So i l  forma t ion need s 2 0 0  yea r s  under i dea l cond i t ions;  under poor 

cond i t i ons i t  cou ld  t� ke tho us a nd s  of yea rs . 
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The cha racter i s t i c s  of so i  I types a re d i fferent in J ord a n ' s  h i g h 

lands , s teppe , va l l eys , a nd desert reg i ons . M a p  2 .  7 s hows the 

d i str i but ion  of soi Is th roughout  J orda n . 

The so i l g roups a re :  

Red M ed i te rranean S o i  I s :  These so i I s  are  typ i ca l  of areas w i th 

greater t ha n  1 1  i nches ( 2 7 5  mm ) of ra i nfa l l .  Thi s so i I i s  usua l l y  de r i ved 

from ca l ca reous roc ks , a nd occass iona l l y from basa l t  and sandstone . 

Most of the l and used for a g r i cu l tura l pu rposes on the J orda n i a n  P l a tea u 

be long to th i s  g roup . The so i l  i s  deep a nd fe rt i l e  and se rves as  exce l l e n t  

crop l a nd . Natu ra l  fert i l i ty i s  re l a t ive ly  h i g h ,  whi ch i s  proved b y  t he 

cul t ivat i on of these so i  I s  for tho us a nd s  of year s  w i thout the add i t ion  of  

any a pp rec iab l e amount  of  fe rt i l i z er  (Aresv i k  1 97 6 :  2 3 ) . 

Ye l low M ed i terranean So i  I s :  These  so i I s  are found i n  some 

parts of  the h i gh l a nds on the sca r ps a nd in the r i ft va l l ey .  The parent  

mate r i a l  i s  the same a s  for the Ye l l ow So i l s  a nd i t  ca n be regarded as a 

trans i t iona l s o i l between the Red M ed i te rranea n Soi  I and Ye l l ow Soi  I s . 

Wheat a nd bar ley a re u s ua l l y g rown i n  these so i l s  i f  water i s  ava i l a b l e  
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for i r r i gat ion ( U . S .  Depa rtment of State 1 97 9: 53) . 

Yel low or Steppe So i l s :  These so i l s va ry i n  or i g i n , from 

3 7  

weathered l i me stone a nd c ha l k  to  co l l uv ia l l oes s . These so i l s  are  fou nd 

i n  the steppe r eg ion that  s uffe r ed from deg radat ion , uproo t i n g  of 

sh rubs for fue l ,  e xc es s ive p l ow i ng , tramp l i ng ,  ove r g ra z i ng , and w i nd 

and water e ros ion . Th i s  g roup forms the most exten s i ve so i l  cove r  i n  

Jorda n , cove r i ng a t  l east 4 0  pe rcent of the tota I l and area (Tony 1 96 9 :  1 3 ) . 

A l l uv i a l  So i l s : These  so i l s  have a very w i de d i s tr i but ion  i n  

the cou ntry . They are  d e r ived from e i the r l i mestone or ba sa l t  or both . 

These s o i l s  have a ccumu l ated throug h per i od i c  water depos i t ion . The r e  

a r e  a l l uv i a l  s ed ime nta ry so i l s of fl ood water or  mar s hy o r i g i n  s u c h  a s  

those of  the a reas a long s i de streams i n  t h e  J ordan Va l l ey . The depos i t s  

a r e  usua l ly d eep , heavy i n  textu r e ,  have a h i g h  water-ho ld i ng ca pac i t y , 

and a re prod uct ive . The se s o i  I s  area s a re cu l t ivated i nten s i ve l y , 3 

prod uc i ng wi nter a nd s ummer f i e l d  crops bot h  u nder  dry fa r m i ng a nd 

i rr i gat ion (Nuttonson 1 947 : 450 )  . 

Grey So i l s : These  so i l s  cover the ea ste r n  ha l f  of J orda n 

(desert reg ion ) w i th the s ur fa ce usua l l y covered w i th f l i nts , pebb l es , 

3. A h i g h  percentage of these so i l s  ha ve been sa l i n i zed th ro u g h  
centu r i es o f  i r r igat i on w i thout adeq uate d ra i nage s o  tha t they 
a re a r t i fi c i a l  so lancha k s . 
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stones , or even bou lders . Prod uct i v i ty of these soi l s  i s  l ow due to the i r  

h igh sa l i n i ty content . They represent a r eas  used ma i n ly for g ra z i n g . 

Ag r i cu l tura l acti v i t i e s  a r e  poss i b l e  where underg rou nd water i s  ava i l a b l e  

for i rr i ga t ion . I n  some a reas the sa l i n i ty l eve l has been red uced from 

17  percent to 1 percent by wa s h i ng s o i  I s  a nd use  of modern techno l ogy 

(Ar esv i k  1 976 : 23 )  . 

So i I Pro b l ems 

So i l s  i n  J ordan ha ve suffe red from ma ny prob l em s .  They 

i nc lude :  1 )  So U e ros ion , wh i ch l ead s to a reduct i on o f  cu l t ivata b l e  a rea s . 

So i l  e ros ion resu l ts from seve ra l cau ses such a s :  run -off on s l opes , 

overgra z i ng ,  deforesta t ion , a nd i mproper farm i ng p ract i ces 4 (At k i nson 

1 969:  1 46) . So i l e ros ion  ma y ca use s i l ta t i on in  reservo i r s . I n  the 

catchment a rea for the K i ng Ta l a l  Res e rvo i r ,  for examp l e , a bout 

95 percer.t of the a rea w i  I I  be affected ser i ou s l y  if  noth i n g  i s  done a bou t 

s i  I tat i on (U . S .  Departmen t  of State 1 9 7 9 :  54)  . 

4 .  Four-fi fths o f  the c u l t i vated l a nd area i s  devoted to monocu l ture  
of c e rea l s  (wheat a nd bar l ey )  a nd some othe r crops (to ma toes , 
l ent i l s  a nd c h i c k  pea s } . The most ser ious  effect of th i s 
cul t i vat ion  patter n  i s  that the g round s u rface i s  ba re of vegeta
t ion d u r i ng the w i nter  months when prec i p i tat i on tota l s  a re 
h i g hest thus cau s i ng so i I eros i on . 
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2) I ncrea ses of so i l sa l i n i ty in the i r r i gated area of the 

J ordan Va l l ey , r esu l t i ng from sa l ty water o r  bad d ra i nage or  i r r i gat i on 

water .  I r r igat ion  i s  e ssent i a l for the crops and the l ea ch i ng of sa l ts 

must be performed recur rent l y  i n  o rde r to keep the sa l t  l eve l low ( U . S .  

Department of State 1 979 : 5 5) . 

So i I Conservat ion  

The So i l  Conservat ion  Depar tment i n  J orda n pa ssed l eg i s l a t i on 

des ig ned to contro l so i l e ros i on by seve ra l ways : 1 )  pro h i bi t i ng g ra z i ng 

and cutt ing  of  trees on certa i n  types of l a nd , 2 )  conto u r  wa I I  s and 

terraces were bu i l t  on s lopes , 3 )  reforesta t i on of uncu l t i vated l a n d s  w i t h  

a s lope i n  e xcess o f  2 5  pe rcent , 4 )  encourag i ng peop l e  to rep lace goats  

with sheep (the gove rnment ha s for bi dden the  ra i s i ng of goats i n  some  

areas) , a nd 5 )  the use of proper fa r m i ng p ract i ces (Atk i nson 1 96 9 :  1 47 ) .  

I n  summa ry , the re a r e  th ree d i fferent topog ra phi c reg i ons i n  

Jordan ,  the Ghor , de sert , a nd mounta i ns . Each of these topog ra ph i c  

reg ions i nc lude types of so i l s that  a re not present i n  the other reg i on s . 

The so i l s  i n  the G hor a nd i n  the d esert  are d i fferent from the so i l s  i n  the 

mounta i n because each reg i o n  ha s i ts own phys i ca l  cond i t i on w h i c h  

i nc l udes var iat ions  i n  vegetat ion , type of rocks , and c l i mate . Nat u ra l 

vegetat ion i s  a l so d i ffe rent i n  these reg i ons . The re are  forests i n  t he 
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mounta i ns ,  s h r u bs i n  the d esert ,  and a m i xture of trees and s h ru bs i n  

the Ghor d istr i ct .  A l l of these d i ffe re nces affect the type of agr i cu l tura l 

p lants a nd c rops . Agr i cu l tu re crops i n  the G hor d i str i ct can not g ro w  i n  

the mounta i'ns a nd i n  the desert d i s tr i cts  because of the var i at i on of the 

c l imate. cond i t i on s  i n  those reg ions . The refore , the stud y of c l i mate  i s  

essent ia l t o  i l l ustrate i ts r e la t ion  w i th agr i cu l tu re . 
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CHAPTE R TH REE 

CLI MATE 

The c l i ma te of J o rdan i s  gene ra l l y  Med i ter ra nea n  subtrop i ca l ,  

cha racter i zed by dry s umme r s . Th i s c l i mate occu rs  ma i n l y  i n  the a reas 

around the Med i te rranean Sea . The c l i mat i c cond i t ions  range from a l most  

ar id  t rop i ca l  to  near ly  tempe rate c l i mates . I t  i s  hot and d ry i n  the s ummer  

a nd m i l d  a nd ra i ny in  the w i nter (Cr i tchfi e l d  1 966:  1 7 9 ) . D i fferences i n  

Jorda n ' s  c l i ma t i c  cond i t i ons  a re apparent between no rth a nd south a nd 

between west a nd east . Accord i ng to the Koppen c la ss i fi cat i on , 
1 

J orda n  

i s  d iv i ded i nto three c l i ma t i c  type s :  Low Lat i tude Desert ( B w h ) , Low 

Lat i tude Steppe ( B sh ) , a nd D ry Summer Subtr op i ca l (Med i ter ranea n )  

C l ima tes ( Cs )  ( M a p  3 .  1 ) . 

Low Lat i tude Desert ( B wh ) c l i mates are  l ocated i n  the dese rts , 

and are  among the most a r id reg ions  of the ea rth . The average ra i nfa I I  i s  

l ess  tha n  5 i nches ( 1 2 5 mm ) pe r yea r . Ra i nfa l l i s  not on l y sma l l  i n  

amount ,  but a l so u n re l i a b l e  i n  terms of i ts freq uency . The sudden 

1 .  Koppen ' s  c lass i fi cat i on i s  ba sed u pon annua l and month l y  m ea n s  
o f  tempe ratu re a nd prec i p i ta t i on . N a t ive veg etat ion  i s  con s i d er ed 
as the best expres s ion  of the to ta l i ty of c l i mate , the bound a r i e s  
o f  c l i ma t ic  reg ions a re se l ected w i th vegetat i on con s i derat ion . 
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ra infa l l  that occur s  i n  these c l i ma tes , res u l ts i n  sudden " fl ash  fl ood s "  

that cause dama ge to bu i ld i ng s  a nd p l ants . A l a rge percentage of the 

ra i nwater evaporates q u i c k ly because  of th� hot d ry a i r .  Tem peratu re 

. 0 0 0 0 . 
averages range from 8 5  to 9 5  F ( 3 0  to 3 5  C ) , and often expe r i ence 
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d i uerna l extremes of 1 1 0
°F ( 43°

C)  in  m i d -day and 7 5
°

F ( 2 4
°

C )  at n i g ht . 

Humid i ty i n  these r eg i ons i s  l ow , es pec i a l l y d u r i ng the s ummer months . 

Sandsto rms a r e  frequent i n  these c l imate reg i ons (Trewa rtha 1 95 4 :  2 7 3 ) . 

Low Lat i tude Steppe ( B s h )  c l i mates su rround the Low Lat i tud e 

Dese rt C l ima tes (Bwh ) except on  the weste rn  s i d e ,  whe re the c l i mate i s  

between the Desert a nd the Subtrop i ca l C l i mates (Cs ) . Ra i nfa l l i n  these 

reg ions  is  va r i a b l e  a nd uncerta i n ,  and i t  is  i ns uffi c i ent to g row crops 

except i n  oases . G rass  is  the dom i nant vegetat ion found in th i s  a r ea . The 

mean ra i nfa l l  in  the s teppe is  1 2  i nches ( 3 00 mm ) most  of wh i ch is  caused 

by cyc l on i c  storms . Eva po rat ion d u r i ng the summer i s  h i ghe r  than i n  

w i nter  because o f  the h i g h  tempe ratu re and l ow hum i d i ty i n  summer . 

There  i s  I i tt l e  d i ffe rence i n  tempe ratu re between the steepe and desert  

c l i ma tes , whereas the  h u m i d i ty i s  h i g her  i n  the  s teppe reg i on than  i n  the 

desert  (Trewa rtha 1 9 54 :  27 9 } . 

The Dry Summe r Subtrop i ca l  c l i mate (Med i terra nea n , Cs } i s  

d iv ided i nto two c l i mates ba sed o n  the deg ree of summer hea t :  1 }  a coo l  

summe r (Csb}  c l i ma te i s  l ocated n ea r  the coo l coasta l wa ters ,  a n d  2 )  a 

wa rm o r  hot summe r (Csa ) c l i ma te wh i ch i s  l ocated further i n l a nd and 
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inc l udes the h ig h l ands of J orda n .  A l ow pressure center forms ove r  

the M ed i terra nean S ea dur i ng the w i n ter , and becomes the rou te o f  ma ny 

eastward mov i ng cyc lones that  br i ng ra i nfa l l  to the  i nter i o r  a rea . T he 

ra i nfa l l  amount i s  genera l l y  between 1 5  to 2 5  i nches ( 3 7 5- 6 2 5  m m )  per  

yea r ,  d ecrea s i ng from the coasts ea stward toward the i nter ior  except  i n  

the mounta i nous a reas . S now a nd frost  rare l y  occur i n  the mounta i n 

d i str i ct .  Frost does occu r occass i ona l ly a nd i t  has a da ma g i ng affect on 

ma ny forms of p lant  l i fe . The ave ra ge temperatures d i ffer seasona l l y ;  

i n  w i nter the ave rage is  between 40
° a nd 50

°
F ( 4 .  5

°
- 1 0

°
C ) , wherea s i n  

the summer i t  i s  between 70
° 

and 80
°

F ( 2 1 ° - 27
°

C) . Re l at i ve hum i d i ty 

in  th i s  c l i ma te i s  l owe r i n  s ummer a nd h i g her i n  w i nter  (Trewartha 1 95 4 :  

29 1 - 2 9 6) . 

J orda n can be d i v i ded i nto three d i fferent c l i mate d i st r i cts  as  

suggested by Taha ( 1 9 8 1 : 2 0 8 ) : 

1 )  The J orda n H igh l a nds . The J o rdan h i g h l a nd s  d i st r i c t  i s  

l ocated to the E a st o f  J ordan R i ft Va l l ey . I ts  a l t i tude ranges from 1 ,  600 to 

3 ,  3 00 feet ( 500 to 1 ,  000 mete r s )  w i th pea ks reachi ng more than 5 ,  000 

feet  ( 1 ,  500 meters)  in  the southeastern mounta i ns . The mounta i ns be I t  

genera l ly has coo l e r  summe r s  a nd co l de r  w i nters , tha n are  perce i ved i n  

other d i str i cts . The a r ea i s  a n  a tt ract ive s ummer resort  s uch a s  that 

fou nd i n  the v i c i n i ty of Aj l un .  
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2) The G ho r  D i str i ct . Th i s  d i st r i ct i nc l udes the area w i th an 

average w idth of 1 0  m i l es ( 1 6  k i l omete rs )  l ocated nea r  the J orda n R iver  

a nd the Dead Sea . I ts e leva t i on ranges from 640 to 1 , 3 1 0  feet  ( - 1 9 2  to 

396  mete rs ) be l ow sea l eve l . Th i s  d i st r ic t  i s  cha racter i zed by warm 

w i nters  a nd very hot , d ry s ummers w i th many day s expe r i en c i ng very 

d ry s i rocco w i nds . Th i s  a rea serves as a w i nter resort . 

3 )  T he J o rdan Desert . T h i s  a rea i s  s i tuated to the ea st  of the 

h i g h l and d i st r i ct .  I t  forms a pa r t  of the Ara b i a n  desert and p l atea u . 

The d i st r i ct has an a r i d  desert c l i ma te ,  hot and d ry i n  summers  a nd coo l , 

a l most ra i n l es s  w i nters . There i s  ve ry l i t t l e l i fe i n  th i s d i st r i ct except 

in the oa ses . 

Weather  Sea sons 

Spr i ng a nd autumn a r e  con s idered the t ran s i t i ona l seasons  

between w i nter  a nd summe r . Each of the four seasons has i ts own c l i mate 

cond i t ions wh i ch d i ffer r e l at i ve l y  from the other seasons . 

Summer season i nc l udes  the three hottest months : J u l y ,  Augu s t ,  

a n d  September . There are  no s i g n i fi cant  changes from day to day i n  the 

summe r . The ma i n  cha racter i st i c s  of summer a re :  d rought ,  br i l l i a n t  

sunsh i ne w i th a h i gh  dayt i me temperatu re , l ow re l a t i ve hum i d i ty ,  and  

the  occur rence of  sand sto rms in  the  desert and G hor reg i ons . 

Autumn i nc l udes  the three trans i t i ona l months of Octobe r ,  
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November , a nd December .  The weathe r cond i t i ons cha nge grad ua l l y 

towa rd w i nter cha racte r i s t i c s . I n  a utumn , c l oud cover and ra i n  a ppea r . 

Dust s to rms d ecrease g radu a l l y · w i th the i nc reas e  of p rec i p i tat i on . 

· Temperatu re i s  s t i l l  r e la t ive ly  h i g h ,  but the re i s  an i ncreas e  i n  the 

re la t ive  h um i d i ty .  The da i l y weathe r in autumn becomes more u ncerta i n .  

W i nter , the co ldest  season , i nc l ud es the months of J anua r y , 

Feb rua ry , a nd March . The i m po rta nt cha racte r i st i cs of w i nter  i n cl ude 

an i ncrea se i n  the  freq uency and strength of  cyc l ones , i ncr eased 

prec i p i ta t ion , l owe r tempera tu res , a nd occa s i ona I snow fa I I  and frost . 

Spr i ng i s  the trans i t i ona l season (Apr i l ,  May , and J une ) between 

wi nter  a nd s umme r . The s eason i s  cha racte r i zed by the format i o n  of 

low- pressure  systems wh i ch o r i g i nate in the a r i d  no rthwest of Afr i ca ,  

and move eastwa rd to the A ra b i a n  d es e rt . Pass i ng cyc l ones beg i n  to 

occur i n  the end of th i s  s eason . Spr i ng i s  a d e l i g htfu l season that i s  

rather wa rm,  but coo l e r  than a utumn . The ha rvest per i od for many g ra i n s 

beg i n s  i n  the s pr i ng . Dry w i nd s  (s i rocco) occur i n  th i s season b r i ng i ng 

w i th them h ig h  tempe ratu res a nd l ow hu m i d i ty .  

Pressure  

Ava i l a b l e  stud i es perta i n i ng  to  pressu re system s g enera l l y 

encompas s  l a rge a r eas . I nfo rma t i on for J o rdan i s  l i kew i se com bi ned w i th 

in s uch a n  a rea . J orda n  i s  affected by l ow and h i g h  p ress u re system s 



that o r i g i nate i n  cent ra l a nd south As ia , E urope and i n  nor th Afr ica . 

These p ressure system s vary seasona l l y from w i nter to summe r ,  a nd 

w i th the i r  pas sage comes a va r i ety of w eather cond i t i ons . 

4 7  

o·u r i ng su�me r ,  there a r e  two maj o r  l ow p re s s u re systems i n  

the M i dd l e  East . The monsoona l l ow p ressure  sy stem of I nd i a  cente rs  

over  th e G u l f  of Oman and extends to the Per s i an G u l f  a nd I ran . T h i s  

pressu re sy stem res u l ts from the i nten s ive heat i ng of the southe rn pa rt 

of As ia  and deve l ops i n to a w i nd · system that a ffects a l most a l l of  the M i dd l e  

East ( F i g u re 3 .  1 ) . Other  l ow pressure  sy stems a l so deve l op over o r  

F I G U RE 3 . 1  

H i gh 

PRESSU RE D I ST RI B UT I O N  I N  SUMM E R  

SOU RCE : The M i dd l e  East , F i she r ,  1 9 63 . 
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near the I s land of Cyprus ;  these cyc l on i c  systems affect the sea sona l 

flow of wi nd i n  the 
_
M idd l e  East . The low p ressure area of Cyp ru s 

resu l ts from the u nequa l he.a t i ng  of sea an9 l a nd , deve loped as  a res u l t  

o f  temperatu res i n  the i nter io r  o f  Cyprus  du r i n g  the summer months . 

These p ressure systems. a r e  s em i - permanent from late May or  J une u nt i l 

September . M i no r  va r i a ti o n s  of press u re occu r from t i me to t i me , but  

the g enera l p ressure  systems rema i n  unchanged ( F i sher 1 963 : 3 6- 3 7 ) . 

Du r i ng the w i n te r  pres s u re cond i t ions ove r  the M idd l e  Ea st are  

va r i a b l e  ( F i g u re 3 .  2 )  . H igh p ressure  deve l ops over the i nter ior  of 

As i a  a nd extends as fa r as I ra n . Thi s i s  a m i nor feature  becau se i t  

d i sa ppea rs  comp lete ly from t i me to t i me a s  depres s i on s  advance east

wa rd a cross the Med i te r ranean or  the B l ack Seas . At l a nt i c  dep res s i on s  

a r r i ve ove r  the M idd l e  E a s t  from southwest E u rope o r  northwest Afr i ca ,  

a nd a re rej uvenated by the i r  contact w i th the Med i terranean pres s u re s  

a s  they cont i nue a s  far eastwa rd a s  I ra n . F req uent l y ,  l ow p ress u re 

systems d eve lop w i th i n  the Med i te r ranea n area . Low p ress u re system 

reg ions a re d eve loped c h i ef ly ove r  I ta l y and move southea stwa rd i n to the 

easter n  Med i terranean reg i on . Other l ow p res s u re systems dev e l op 

south of the At las  mounta i n s , move i nto the centra l Med i te rranea n , and 

often reach the Pers ian  G u l f  ( F i s he r  1 96 3 : 39-4 1 ) .  



F IGURE 3. 2 

PRESSU RE S ITUAT ION I N  WI NTER 

H'I vH 

S O U RCE : The M idd l e  Ea st , F i sher , 1 9 63 .  .f::\0 
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Surface W i nd s  

The d i str i bu t ion of h i gh a nd l ow p ressure systems i nfl u ence the 

d i rect ion of w i nd s . W i nd gener.a l ly fl ows from h i gh p ress u re to l ow 

pressu re . W i nd s  that fl ow from no rthwest  genera l ly are  coo l er than 

the w i nds from east  or south . W inds  i n  J o rdan va ry seasona l l y i n  response 

to chang i ng patte rns in  ba romet r i c  p ressu re . The southwest to west 

w i nds b low d u r i ng wi nte r a nd they va ry i n  ve l oc i ty .  The i r ve l oc i ty 

ave rages 1 4 - 2 1  m i l es  per  hou r  ( 2 2 - 3 3  km/ hou r )  w i th occa s i ona l ga l es 

i n  the h ig h l and d i str i ct ,  from 8 to 1 5  knots i n  the J o rda n Va l l ey d i st r i ct ,  

and from 1 0  to 1 5  knots w i th occa s iona l ga l e s  i n  the d ese rt d i st r i ct . The se 

w i nds genera l ly d i m i n i sh in  i nten s i ty to ca l m s  averag i n g  20  to 45  percent 

of the i r peak dayt ime ve loc i ty d u r i ng n i g ht a nd ea r l y  mor n i ng (F i gu r e  

3. 3) .  D u r i ng the s umme r ,  no rthwest w i nd s  f l ow reg u l a r l y  w i th v e l oc i t i e s  

wh i ch range from 8 t o  1 5  knots i n  genera l , w i th s tronger after noon w i nd s  

(20- 2 5  k nots) ( F i g u re 3 . 4) .  Genera l ly ,  w i nd s  b l ow from southwest  to 

northwest in the h i l l y d i str i c t ,  northe r l y  w i nd s  preva i l  i n  the J orda n Va l l ey 

d istr i ct ,  a nd weste r ly to no rthwe ste r l y  w i nd s  b l ow i n  the desert d is tr i ct 

(Taha 1 98 1 : 2 1  0) . 

· There a re ma ny types of s u rfa ce w i nd s  that f low i n to Jorda n . 

They a re :  

The S hama l ( N o rth ) W i nd s . North w i nds b l ow regu l a r l y  
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F I G U RE 3 . 3  

WEATH E R  S ITUAT I ON I N  TH E W I NTER MONTHS 

H i gh 

I 
SOO MlS. 

SOU RCE : South-West As i a , B r i ce ,  1 96 6 .  

throughout t he summe r months from May unt i  I l ate Septem ber , b l ow i ng 

often n i ne days out  of ten . These  w i nds are strong d ur i ng the day t i m e  

and u s ua l l y l u l l s  to a breeze  a t  n i g h t . The se w i nds , i n  p r i nc i p l e ,  a r e  

part o f  the t rade w i nds system tha t b l ows  from the north o f  the B la c k  

Sea a nd Caspean S ea a s  fa r a s  the south of the Ara bi a n  a nd t he Red Sea s 

(Br ice 1 966 :  44) . 



FIG U RE 3 . 4  

THE WI N D  SYSTE MS O F  SUMM E R  

SOU RCE : South-West A s i a , B r i ce ,  1 9 66 . 

S i rocco W i nd s  (Trop i ca l  Cont i nenta l A i r ) . S i rocco w i nd s  a r e  

52 

we l l  known i n  the M idd l e  Eas t . D i fferent l oca l names have been g i ven  to 

these w i nds s uc h  a s  Khams i n  i n  E gypt , G i b l i  i n  L i bya and S h loug or 

Spl i tter in the Levant . The s i rocco i s  a d ry and d usty w i nd that freq u e n t l y  

b lows from t h e  south a n d  southea �t i n  t h e  summer ( F i gu r e  3 .  2-C)  . I n  many 

p la ces the s i rocco may b r i ng the h i g hest  tempe ratu res of the yea r , even 
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a s  ear l y  a s  Ma rch o r  as  l ate a s  Octobe r . As the w i nds i ncrea se i n  

ve l oc i ty ,  r each i ng ga l e  force , they often deve lop v i o l ent  sa ndsto rms . The 

s i rocco beg ins  s ho rt l y  a fter sunr i s e , reaches i ts ma x i mum in the ea r l y  

after noon and ceases towa rd even i ng .  \Vhen we l l  deve l oped , th i s  w i nd 

may b l ow for three o r  fou r  days . Ve l oc i t i es of over 50 m i l es ( 80  k i l om e ters ) 

per hou r have been r eco rded . W i th the s i rocco , re l a t i ve hum i d i ty d rops 

0 0 
to l ess  than  1 0  pe rcent a nd temperatu res usua l l y exceed 1 00 F ( 3 8  C)  . 

As the depress ion pa sses o n , coo l w i nds from no rthwest rep l ace the 

s i rocco , cau s i ng tempe ratu res to d rop as  much a s  59
°

F ( 1 6
°

C) in two 

hours , w i th an i nc rease in h u m i d i ty ( F i s he r  1 963 : 46) . 

Ma r i t i me A i r . The se w i nd s  o r i g i nate over  the At l a nt i c  and 

arr i ve to the M ed i ter ranean reg i on e i the r by way of southwest E urope 

( I be r i an Penn i nsu l a )  o r  no rthwest  Afr i ca .  Ma r i t i me a i r currents 

genera l ly b low from the we s t  a nd penetrate the ent i re M i dd l e  East reg i o n  

between Octo ber a nd May (F i g u r e  3 .  2 -A)  . There a r e  d i fferences i n  the 

a i r  ma ss i tse l f, d epend i ng u po n  i ts po i nt of or i g i n . Some masses are  po l a r  

a nd others  a re tro p i ca l  i n  o r i g i n . The i nf low of mar i t i me a i r  i s  i nter r u p ted 

from t i me to t i me by the s i rocco a nd po l a r  cont i nenta l a i r .  

Po l a r  Cont i nenta l A i r . I n  w i nter and spr i ng waves of co l d  a i r  

flow southwa rd a nd we stwa rd ft-om the i ntense ly  co l d  i nter i or of E u ra s i a  

( F i g u t-e  3 .  2 - 8 )  . T he r e  a re two types of these w i nd s .  The f i rs t  
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or ig i nates i n  s outh centra l A s i a  a nd fl ows westwa rd reach i ng the M ed i te r 

ranean Sea , a nd t h e  second i s  from centra l and eastern E u rope . Dur i ng 

Februa ry a nd M a rch , a i r  ma s ses  o r i g i nat i ng i n  the Atl a nt i c  res u l t  i n  

heavy p rec i p i ta t io n .wh i c h  decreases from the Med i terra nea n coa st s  ea st

ward . Northwest  w i nds  or i g i na t i n g  in  E u rope flow in  w i nte r  (F i g u re 

3 .  2-D) . 

Weather Phenomena 

Dust storms are a s soc i ated w i th strong gu sty w i nd s  a n d  broad 

l and su rfaces cove red w i th l oose mate r i a l  such as sa nd or  r i ver  s i l t .  

On l y  w i th h i gh ve loc i ty and tu r bu l ence a re sa nd pa r t i c l es I i fted more than 

a few i nches or car r i ed long d i s ta nces . Sa nd d unes adva nce by s u r fa ce 

act i on . These sand s torms are  l es s  frequent after ra i ny per i ods  whe n  the 

g round i s  wet . Dust sto r ms a nd d u st r i s i ng s  are  very freq uent i n  the 

Ghor a nd desert d i s tr i cts (du r i ng summe r )  w i th an average occur rence of  

2 5 to 60 days annua l l y  (Taha 1 98 1 : 2 1 0 ) . 

Thunderstorms res u l t  from a v i go rous i nsta b i  I i ty of the a tmos phere  

that occu rs in  the  wi nter a nd to  an lesse r extent i n  the spr i ng and a utum n . 

The i r  a nnua l frequency over the western  h i l l s and the J o rdan Va l l ey i s  

g reater tha n that  wh i ch occu r-s ove r the eastern h i  l i s and the desert 

d i str i cts (Ta b l e  3 .  1 ) . Thunderstorms  occur  on an ave rage of a bout ten 



TAB LE 3 .  1 

DAYS WITH THUN DERSTO RMS 

J ORDAN J AN FEB MAR APR MAY J U N E  J U LY 

Aqaba Airport 0 57 0 . 59 0 . 1 4 0 . 43 1 . 00 0 . 1 4  0 . 00 

Amman Airport 1 . 1 0 0 . 40 0 . 70 0 . 80 0 . 70 0 . 03 0 . 00 

H . 4  0 . 40 0 . 60 0 . 40 1 . 20 1 . 00 0 . 40 0 . 00 

Mafraq 0 . 77 o .  1 1  0 . 60 1 . 30 0 . 3 0 0 . 00 0 . 00 

Ma'an Airport 0 . 1 7  0 . 1 7  0 . 3 3  1 . 00 0 . 67 0 . 00 0 . 00 

SOURCE : � Survey of Cl imatology, Volume 9, 1 98 1 . 

AU G S E PT OCT 

0 . 00 0 . 0 6 0 . 86 

0 . 03 0 . 2 2 o .  70 

0 . 00 0 . 00 1 . 40 

0 . 00 0 . 1 1  0 . 78 

0 . 07 0 . 57 0 . 43 

NOV DEC 

0 . 38 0 . 2 9 

0 . 80 0 . 40 

0 . 80 0 . 40 

0 . 67 0 . 56 

0. 72 0 . 40 

TOTAL 

4 . 1 0  

5 . 88 

6 . 60 

5 . 20 

4 . 46 

"" 
"" 
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days per yea r in the mo unta i n  reg i on a nd a pp rox i mate l y  f ive days pe r yea r 

i n  the desert  reg ion_ .  

Fog a nd M i st occu r s  ma i n l y i n  the  h i l ly d i st r i ct w i th an avera g e  

annua l freq uency o f  5 t o  2 0  days pe r yea r (Ta b l e  3 .  2 ) . 

Precipi tat ion  

Prec ip i tat ion fa l l s ma i n l y  d u r i ng w i nter mo nths , beg i n n i ng i n  

Oc!ober o r  Novembe r a nd e nd i ng i n  Ap r i l .  The l argest amount of p rec i p

i tat i on fa l l s  i n  J anuary a nd Februa ry . Prec i p i ta t ion tota l i n  J o rd a n  dec l i nes 

from west to east  a nd a l so from north to south . There are three 

mecha n i sms that cause p rec i p i ta t i on i n  J ordan : 

1 )  Orog ra ph i c  p rec i p i ata t ion  caused by mou nta i ns w h i ch  force a i r  

to r i se a nd cool wh i ch , i n  tu rn , resu l ts i n  prec i p i ta t i on . J ordan h i g h

l and s a r e l ocated i n  the ra i ns hadow of the Pa l est i ne mou nta i ns ,  a nd the 

amo unt of ra i nfa l l  that they rece i v e  is  l ower tha n that i n  West Bank mou n 

ta i n s  ( F ig ure 3 .  5 )  . 

2 )  Cyc lon i c  p rec i p i ta t ion  res u l ts when the warm a i r  r i ses  s l ow l y  

a l ong the m i ld ly  i nc l i ned s u rfaces o f  co l d e r  and more dense a i r .  T he 

resu l t i ng prec i p i ta t ion i s  J ess  v i o l ent  tha n i n  thu nderstorms , but i t  

cont inues l onger . The cyc l on i c  s torms occ u r over the l ow l a nds  severa l 

t ime s  a mo nth d u r i ng the w i nter . 



JO RDAN 

Aqaba Airport 

Amma n Airport 

H . 4  

Mafraq 

Ma'an Airport 

TAB LE 3 . 2  

DAYS O F  FOG ( 1 , 000 m )  

JAN FEB MAR APR MAY .- J U N E  J U LY 

0 . 00 0. 00 0 . 00 0 . 00 0 . 00 0 . 00 0. 00 

1 .  7 2  1 . 02 0 . 58 o .  1 6  o .  1 2  0 . 00 0 . 02 

1 . 60 0 . 60 0 . 00 0 . 00 0. 20  0 . 00 0 . 00 

5 . 44 3 . 00 1 .  20 1 .  20  0 . 60 0 . 20 1 . 20  

0. 33 o : oo 0 . 1 6  o . oo 0 . 00 0 . 00 0 . 00 

SOURCE : World Survey of Cl imatology, Volume 9, 1 98 1 . 

AUG SE PT OCT 

0 . 00 0 . 00 o . oo 

0 . 02 0 . 00 0 . 1 2  

0 . 00 0 . 00 0 . 20 

1 . 91 2 . 1 0 1 . 1 0 

0 . 00  0 . 00 o . oo 

N OV DEC 

o. 1 4  0 . 43 

0 . 59 1 . 1 6 

0 . 60 0 . 60 

1 . 40 2 . 40 

0 . 29 0 . 43 

TOTAL 

0 . 57 

5 . 5 1  

3 . 80 

2 1 . 75 

1 . 2 1 

VI ...... 



FIGU RE 3 .  5 

TOPOG RAPHY AN D PRE C I P ITAT I ON 

Jer u s a l em 

Jordan 
Hd..gB.land s 

Amman 

Ra i nfa l l  ma tches e l eva t i on i n  th i s  sect i on from Yafa i n to Jorda n 
where  l a nd a bove sea l eve l i s  s hown i n  b l a c k  and the a mount of 
ra i nfa l l  i s  shaded . 

SOU RCE : C ross road s ,  La nd and L i fe i n  Southwest As i a ,  
Cressey , 8 .  , 1 960 . 

3 )  Convect iona l  prec i p i ta t i on occ u r s  when a co l u mn of  wa rm 

su rfa ce a i r  i s  rep laced by coo l e r  a nd heav i e r  a i r . rec i p i tat ion  occ u r s  

58 

when the a i r  r i ses e nough to become sa tura ted and condensed . Thunder -

storms a nd ha i l  may occu r under  such cond i t ions beca u se they a re 

t r iggered by heat (T rewa rtha 1 95 4 : 1 37 ) . 

Prec i p i ta t ion i n  J orda n occ u rs i n  d i ffe rent  forms  wh i ch i nc l udes  

ra i n ,  snow ,  and  ha i l . 

Ra i nfa l l 

Most ra i n  i n  J o rda n fa l l s i n  w i nter . The ra i ny sea son u s ua l l y 
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sta rts i n  l ate Octo be r a nd cont i nues th roug h March or  Apr i l ,  w i th the 

heav i e st ra i nfa l l  amount occur r i ng in  J a nuary (an average of 1 1  to  1 4  da ys 

o f  a ctua l ra i n )  and Feb rua ry (Ta b l e  3 .  3 )  . . I t  is  apparent that the r a i n fa I I  

d i str i but ion conc i d e s  w i th r e l i ef because of the o rogra ph i c prec i p i ta t i o n  

{Map 3 . 2 ) . Ra i nfa l l  gene ra l l y decrea ses from west to east a nd a l so from 

north to south . Ra i nfa l l i s  h i g he r  on the w i ndwa rd s lopes of the h i g h

land s  than on the l eewa rd s lopes . 
2 

T he h i g h l a nd d i str i cts have a n  ave rage  

ra i nfa l l  o f  1 6  i nches  (400 mm ) pe r yea r ,  but  th i s  va r i es w i th re l i e f  from 

8 to 2 4  i nches ( 2 00- 600 mm) pe r yea r . The heav i es ra i nfa l l u p  to 28 i nc hes  

(700 mm ) , occurs  in  the  northe rn h i g h l a nds  (Aj l un and West Amma n )  . 

The southe r n  h i g h l a nds  rece ive l es s  ra i nfa l l tha n do s i m i l a r  e l eva t io n s  i n  

the north . 3 The r i ft va l l ey d i s tr i ct ,  w h i ch i s  l ocated w i th i n  the ra i n  

shadow of the West Bank mounta i ns , has a n  average of o n l y 8 i nc hes  

( 2 00 mm) per  year , va ry i ng from 1 6  i nches (400 mm) i n  the  nor the r n  pa rt  

to l ess  than 4 i nches ( 1 00 mm)  per year  in  the desert d i str i ct . I n  the 

southern  pa rt of J ordan , the desert d i str i ct wh i ch const i tutes the bu l k  of 

2 .  W i nd wa rd s lopes a nd the h i g h l a nds  force the w i nd to r i se 
resu l t i ng i n  condensa t i on a nd ra i nfa l l  more than  t he l eewa rd 
s l opes . 

3 . The northwest of J ordan  ma y be rega rded as the fore l a nd of the 
Lebanon ranges , wh i l e southern J orda n  i s  not fa r fro m  the Sa h a ra , 
Ara b i a  desert be l t .  



JORDAN 

Wad i Z i g l a b  

De i r  Al ia  

Shouneh South 

Aqa ba A i rport 

Amman A i rport 

S hounak 

H . 4  

Mafraq 

TABLE 3 . 3  

TOTAL AMOUNT OF RAI N FALL (mm . ) 

JAN FEB MAR APR MAY J U N E  J U LY 

92 . 6  59 . 9  49 . 6  2 5 . 6 1 0 . 6 0 . 0  0 . 0  

63 . 4  59 . 4  37 . 5  1 9 � 0  5 . 9  0 . 0  0 . 0 

48 . 3  27 . 7  2 2 . 6  8 . 0  3 . 0  0 . 0  0 . 0  

3 . 4  4 . 6 4 . 4  4 . 7  0 . 1 trace 0 . 0  

63 . 7  67 . 3  3 6 . 8  1 4 . 7  4 . 3  trace trace 

72 . 2  70 . 2  66 . 1  1 8 . 4  6 . 5 0 . 0  0 . 0 

8 . 7  1 2 . 9  1 0 . 5 1 1 . 3  7 . 5  0 . 0  o . o· 

3 5 . 5  33 . 4  20 . 5  8 . 6  3 . 4  0 . 0  0 . 0  

SOURCE : Wor ld S u rvey of C l i matology, Volume 9, 1 981 . 

AUG 

0 . 0  

0 . 0  

0 . 0  

0 . 0  

trace 

0 . 0  

0 . 0  

0 . 0  

SEPT OCT 

0 . 0  1 1 . 4  

0 . 4  5 . 2  

0 . 0  3 .  1 

trace 0 . 4  

0 . 5 5 . 1 

0 . 0 1 . 9 

0 . 0  2 . 9  

0 . 4  3 . 1  

NOV DEC 

43 . 3  97 . 1 

38 . 4  62 . 2  

1 3 . 4  4 1 . 6  

3 . 1  8 . 2  

30 . 0  43 . 5  

2 2 . 8  76 . 1 

9 . 7  1 3 . 9  

1 6 . 2  2 9 . 1 

TOTAL 

390 . 1 

2 9 1 . 4  

1 58 .  1 

2 8 . 9  

2 7 1 . 9  

3 2 5 . 2  

� 77 . 4  

1 50 . 2 

0\ 0 
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SOURCE :  The Agr i c u l t u ra l Deve lopme n t  o f  Jo rd a n , 
Aresv i k , 1 9 7 6 . 
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t h e  country ' s  ter r i tory , l es s  than 6 i nches ( 1 50 mm) of  ra i n  fa l l  per  y ea r , 

w i th month l y averages of l es s  tha n  one i n c h  ( 2 5 mm ) throug h the w i n te r  

mon ths . Th understo rms occa s iona l l y occu r i n  the desert  d i str i ct ca u s i n g  

fl a sh f lood s wh i ch dest roy bu i l d i n g s a nd c rops . 

There a re g reat v a r i a t i on s i n  ra i n fa l l from yea r  to yea r a nd s ea so n  

to s eason . T h e  va r i a b i l i ty o f  ra i n fa l l  from yea r to yea r may b e  m o r e  tha n 

50 percent between the tota l i n  wet and  d ry yea rs ;  i n  the desert  the 

der i vat ion from norm i s  even g reate r . Ta b l e 3 . 4  shows the va r i a t i o n  of 

ra infa l l i n  d i fferent s ta t i ons  i n  J orda n :  Amman i n  the mou nta i ns , Ma ' a n  

i n  the south , a nd H 4  i n  the ea st . Ra i nfa l l  i s  va r ia b l e  i n  the seasona l 

d i str i but ion a nd i n  the w i nter mo nths i s  h ighe r tha n  i n  a utumn and s p r i ng . . 

Snow 
-

Snow i s  ra re a nd i s  l i m i ted to h i g h  ter ra i n  dur i ng the w i nter seaso n 

i n  J anuary a nd Februa ry when i t  may fa I I  one to two days per yea t� on the 

average . The ma x i mum n u m be r of days w i th snow fa l l  in  one month wa s 

1 days i n  the Amma n a rea (Ta b l e  3 .  5 ) . The amou n t  of snowfa l l  and a ccum -

ulat ion i s  genera l ly l ow . At S hou ba k ,  4 ,  9 5 0 feet ( 1 , 500 meter s ) a l t i tude i n  

the southe rn h ig h lands , the s now cover may rema i n  fo r s ever a I day s . 

Ground frost  forms frequen t ly  d u r i n g  w i n te r  i n  the h i l l y  and deser t  d i st r i ct s . 



H . 4  

J anuary 2 2  

February 42 

March 1 2  

Apr i l  3 

May 0 

Ju r ,e 0 

J u ly 0 

August 0 

September 0 

October 0 

November 1 7  

December 1 2  

--
TOTAL 1 08 

Source: 

TABLE 3 . 4  

ANNUAL VARIATIONS O F  PRECIPITATION I N  THREE STATIONS I N  JORDAN (mm . )  

1 974 1 976 1 978 

Amman Amman Amman 
A i rport Ma 'an t!..:.!! A i rport Ma'an H . 4  A i rport M a 'an !h! 
235 22 0 2 9  0 9 77 2 1 

1 00 1 4  23 43 1 1 1  76 28 8 

1 2  1 3  36  69 1 1  9 78 1 0  1 

2 1  2 8 1 1  0 1 1 6  0 0 

0 0 6 7 2 0 0 0 ( 

0 0 0 1 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 1 1 0 2 0 0 

36 7 1 2  1 1  0 0 7 0 1 

2 5  a 3 1 0 48 1 73 4 1  6 
-- -- -- -- -- -- -- -- --
429 66 88 1 73 1 5  69 429 8 1  1 7  

Monthly Cl imatic Data for the World, 1 974, 1 976,  1 978 and 1 980 . 

1 980 

Amman 
A i rport 

40 

28 

67 

� 
0 

0 

0 

0 

0 

2 

1 

43 

--
1 87 

M!.:!!!. 

6 

0 

0 
0 

0 
0 

0 

3 

0 

8 
-
1 9  

0\ 
w 



JORDAN 
- -

Aqaba Ai rport 

Amman Ai rport 

H . 4  

Mafraq 

Ma'an Airport 

TABLE 3 . 5  

MEAN NUMBER OF DAYS WITH SNOW 

JAN FEB MAR APR MAY J U N E  J U LY 

0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 

0 .  5 1  0 . 95 0 . 1 6  0 . 00 0 . 00 0 . 00 0 . 00 

0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 

0 . 1 1  0 .  1 1  0 .  t O  0 . 00 0 . 0 0 0 . 00 0 . 00 

0 . 00 0 . 3 3 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 

SOURCE : World Survey of Cl imatology, Volume 9 ,  1 981 . 

AUG 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

SEPT OCT NOV 

0 . 00 0 . 00 0 . 00 

0 . 00 0 . 00 0 . 00 

0 . 00 0 . 00 0 . 00 

0 . 00 0 . 00 0 . 00 

0 . 00 0 . 00 0 . 00 

DEC 

0 . 00 

0 . 2 1  

0 . 2 0 

0 . 00 

0 . 1 4  

TOTAL 

0 . 00 

1 . 83 

0 . 20 

0 . 32 

0 . 47 

0\ .p. 
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Tempe rature 

The d i str i but ion of tem pe ratu res over Jordan actua l l y va r i es due 

to d i fferences i n  e levat ion  a nd the natu re of the earth ' s  surface . 4 

Temperature var ia t ions a re not a s  g r eat  a s  those of ra i nfa l l . Tem pe rature  

increases towa rd the  i n te r io r  ( from west  to  ea st ) , decr ea ses w i th e l evat i o n , 

and i nc reases from north to south . The no rma I decrea se i n  tem pe ratur e  

wi th i nc reas i ng a l t i tude i s  3 .  3°
F pe r 1 ,  000 feet ( 6

°
C per 1 ,  0 0 0  mete r s ) .  

The d i fference between Amma n at e l evat ion  of 3 , 300 feet ( 1 , 000 mete r s ) 

above s ea I eve I ,  a nd the Dead Sea at  e I eva t i on of 1 ,  3 1  0 feet (3 96  m eters ) 

be l ow sea l eve l i s  1 4°
F ( 8

°
C) because of the d i fferences i n  e l evat i on . 

Tab le  3 .  6 s hows the tempe rature  va r ia t i on between Amma n in t he no r th 

and Ma ' a n  i n  the south . Seasona l d i ffer ences a r e  re l ated to the i n tens i ty 

of sunsh i ne d u r i ng the seasons . I n  the c l ea r  s k i es of summer the s u n  

appear s  everyday w i th a I most a vert ica l I i ne o f  ray s , whereas  dur i ng 

cloudy w i nter days the s u n  appea rs l e ss tf a n  i n  summer and the rays a re 

seasona l ly i nc l i ned . · H ence , tempe ratu res i n  summer are  h i gher  than i n  

wi n te r . The s p r i ng a nd autumn seasons have a med i um s i tua t i on of s u n -

shi ne days between summer  a nd w i n te r  (Tab l e 3 .  7 ) . There  are  a l so d i u rna l 

temperatu re var ia t ions . I t  i s  cool  i n  the mor n i ng and a t  n i ght and r e l at i v e l y · 

4 . J orda n  has mounta i n s  d esert  wh i ch i nc l ude d i fferent types of 

su rface cover such a s  sand , vegeta t ion , rock and ba re a rea s , 

and d i ffe rent so i  I g roups . 

I ' 



MONTH 

J anuary 

Feb ruary 

Ma rch 

Apr i l 

May 

J une 

J u ly 

August  

Septem ber 

October 

November 

December 

TAB LE 3 . 6 

TH E TE MPE RATU RE VAR IAT I ON S  BETWE EN 

AMMA N  AN D AQABA 

AMMAN AQABA 

8 .  1 ( 46 . 5 )  1 5 . 6  ( 60 . 0 ) 

9 . 0 ( 49 . 2 )  1 7 . 0  ( 62 . 6 )  

1 1 . 8 ( 53 . 2 )  20 . 1 ( 68 . 2 ) 

1 6 . 0  ( 60 . 8 )  24 . 3  ( 7 5 . 7 ) 

2 0 . 7  ( 6 9 . 3 )  2 8 . 4  ( 83 . 1 )  

2 3 . 7  (7 4 .  6 )  3 1 . 8  ( 8 9 . 2 )  

2 5 .  1 ( 77 . 2 ) 32 . 5  ( 90 . 0 ) 

2 5 . 6 (78 . 0 )  33 . 0  ( 9 1  . 4 )  

2 3 . 5  (74 . 3 )  3 0 . 4  ( 86 . 7 ) 

2 0 . 6 ( 69 . 0 ) 27 . 1 ( 80 . 7 ) 

1 5 . 3  ( 59 . 5 ) 22 . 1 ( 7 1  . 7 )  

1 0 . 0 ( SO . 0 )  1 7 . 2  ( 62 . 9 )  

Cen t i g rade (Fa h renhe i t ) 

SOU RCE : J orda n ,  Summe r , 1 97 9 .  
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JORDAN 

Dei r A l ia  

Aqaba Ai rport 

Amman Airport 

H . 4  

Mafraq 

Ma'an Airport 

TABLE 3 . 7  

DURAT I ON O F  SUNSH I N E  

(PERCENT) 

JAN F E B  MAR · . APR MAY J UN E  J U LY 

63 . 2  67 . 3  62 . 5  72 . 1  8 6 . 4  92 . 6  9 5 . 5 

72 . 8 80 . 2  77 . 1 7 5 . 2  9 1 . 9  88 . 0  96 . 0  

64 . 7  66 . 1  72 . 8  78 . 1  8 5 . 3 93 . 6  94 . 9 

6 1 . 9  7 5 . 2  7 1 . 7  7 4 . 4  87 . 5  98 . 3  93 . 9  

58 . 8  67 . 0  70 , 7  7 0 . 9  83 . 8 8 7 . 1  9 1 . 4  

69 . 6 82 . 2  80 . 0  7 5 . 0  9 1 . 6  90 . 4  94 . 7 

SOURCE: � Survey of C l imatology, Volume 9, 1 98 1 . 

AUG SE PT 

9 5 . 3  87 . 7  

9 5 . 0  94 . 6  

96 . 2  93 . 4  

9 0 . 5 94 . 1 

91 . 7  8 5 . 8  

9 1 . 0  94 . 1 

OCT NOV 

8 5 . 0  74 . 3  

88 . 6  8 5 . 4  

87 . 5  7 6 . 2 

8 5 . 2 7 4 . 7 

83 . 0  79 . 0  

86 . 4  81 . 6  

DEC 

6 5 . 3 

77 . 3  

65 . 0  

70 . 5  

63 . 0  

76 . 0  

0\ -....J 



hot from noon to l a te afte r noon . Summer d i u rna l va r ia t ions  a re l es s . 

pronounced than dur i ng the w i nte r  mon th s (F i s h er 1 9 54 :  5 1 ) . 

68 

Dur i ng w i nte r ,  the tem peratu re is p l ea sant  i n  the Ghar  d i st r i ct 

with a da i l y mea n of appro x i mate l y  5 9°F ( 1 5°C ) . I n  the h i l l y a nd d esert  

d i str i cts , the  temperatu re i s  re l a t i v e l y  l ow w i th a da i l y mea n  of 46°F to 

0 0 0 . . 0 0 54 F (8  - 1 2  C ) . The m 1 n 1 mum tem perat u r e  average i s  48 F ( 9  C )  i n  the 

J ordan Va l l ey d i s t r i c t ,  3 9
° - 47°F ( 4° - 8°C )  in  the h i l l y d i s tr i c t a nd 

35 . 5° - 3 9°F ( 2° - 4°C )  i n  t he d es ert d i str i ct . J a nua ry i s  t he co l dest  

month of the year  th roughout J o rdan rTa b l e 3 .  8 )  . D u r i ng summer  I the 

temperature gene ra l l y i s  h i g h i n  a l l  of J ordan . The averages of da i l y 

temperat u res i n  the h i l l y ,  Ghor a nd desert  d i s tr icts are  a pprox i ma te l y 
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°F ( 2 5°

C )  I 8 8°F ( 3 1 °C ) , a nd 8 4°F ( 2 9°C ) I r es pect i ve l y . Summer  

temperatur e  i s  l i tt l e  i n fl uenced by  l a t i t u d e , the  ma x i mu m  temper a ture  

ave rage in  the h i l l y  d i s tr ic t  i s  90° F ( 32°C ) I i n  the  Gha r  i s  1 02°F ( 3 9°C )  

a nd 95°F ( 3 5
°

C )  i n  the desert  d i st r i ct . 

Evapora t i on 

Eva pora t i on i s  i nfl uenc ed ma i n ly by the so l a r  heat wh i ch i s  h i g h 

i n  summer a nd l ow i n  w i nte r . The evapo rat ion of mo i s tu re i s  i m porta nt 

because i t  a ffec ts so i l s ,  vegeta t i on , a nd surface water . The va r i a t i on of  

average  a nnua l  potent i a l  eva porat i on d ec reases w i th i nc rea sed e l eva t ion ;  

near the  Dead Sea i t  amounts  to  a l oss  of  58  inc hes ( 1 ,  450  m m ) per  y ea r , 



TAB LE 3 . 8  

MEAN DAI LY TEM PE RATU RE (C
0

) 
3 

J O RDAN J AN FE B MAR APR MAY J U N E  J U LY AUG 

Wad i Z i g l ab 1 3 . 5 1 4 . 2  1 6 . 8  20 . 8  2 6 . 0  2 8 . 7  30 . 2  3 1 . 0  

Wadi Ya b i s  1 2 . 8  1 3 . 9  1 6 . 3  2 0 . 5 2 6 . 0  28 . 1 30 . 3  30 . 7  

Oe i r  Al ia  1 4 . 6 1 5 . 5 1 7 . 9  2 1 . 8  2 6 . 3  2 9 . 0  30 . 5  3 1 . 1  

Shouneh South 1 5 . 1 1 5 . 9  1 8 . 8  2 3 . 3  2 7 . 8  3 0 . 6  3 1 . 9  3 2 . 7  

Wad i Husban 1 4 . 5  1 5 . 6  1 7 . 6  : u . 2  2 6 . 3 2 8 . 8  30 . 2  3 0 . 9  

Aqa ba A i rp�rt 1 5 . 6  1 7 . 0 2 0 .  1 2 4 . 3  2 8 . 4  3 1 . 8  3 2 . 5  3 3 . 0  

Amman Ai rport 8 . 1  9 . 0  1 1 . 8  1 6 . 0  2 0 . 7 2 3 . 7  2 5 . 1 2 5 . 6  

Shoubak 4 . 7 5 . 2 8 . 5  l 2 .  7 1 4 . 5 1 8 . 1  2 0 . 7 2 0 . 7  
H . lJ 8 . 6 1 0 . 5 1 4 . 2 1 8 . 5 2 3 . 8  2 6 . 7  2 8 . 7 28 . 8  

Mafraq 7 . 4  8 . 7 1 1 . 6  1 5 . 9  2 0 . 2 2 2 . 7 24 . 0  24 . 4  

Shoumary 9 . 1 1 0 . 2  1 3 . 8  1 8 . 5 2 2 . 7  2 7 . 2  2 7 . 9  2 7 . 7  

Ma'an Airport 8 . 5  9 . 7  1 3 . 0  1 7 . 2  2 1 . 5  24 . 6  2 5 . 9  2 6 . 4 

SOURCE: � Survey of Cl imatology, Volume 9 ,  1 98 1 . 

S E PT OCT 

2 9 . 4  2 6 . 3 

2 9 . 2  24 . 8  

2 9 . 8  2 6 . 6  

3 0 . 7  2 7 . 7  

29 . 6  2 6 . 9 

3 0 . 4 2 7 . 1 

2 3 . 5  2 0 . 6  

1 1 . 7  1 5 . 3  

2 5 . 6  2 1 . 4  

2 2 . 2  1 9 . 3  

2 5 . 2  2 1 . 0  

23 . 8  2 0 . 2 

NOV 

2 1 . 1  

2 0 . 3  

2 2 . 3  

2 2 . 3  

2 2 . 5  

2 2 . 1  

1 5 . 3  

1 1 .  1 

1 5 . 6  

1 4 . 0  

1 5 . 9  

1 4 . 6 

DEC 

1 5 . 8  

1 5 . 1 

1 6 . 9  

1 7 . 4  

1 7 . 3  

1 7 . 2 

1 0 . 0  

6 . 8  

1 0 . 7 

9 . 3  

1 0 . 5 

1 0 . 2  

0'\ \0 
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whereas t h e  potent i a  I l os s  i n  t h e  h i g h l a nd s  d rops t o  a bout 3 2  i n ches ( 8 0 0  

m m )  p e r  year (Cressey 1 960 ) . E va porat i on i n  J orda n va r i es from d i s t r i ct 

to d i str i ct . The mean evaptra n sp i rat i on i n  J ordan i s  5 5 . 5 i nches ( 1 , 3 8 5  

mm) per yea r w h i ch.  co rrespo ndes to a n  annua l average ra i nfa l l  o f  1 0 . 8  

i nches . ( 270  mm ) (Ta b l e  3 .  9 ) . I n  G ho r  a nd the desert  d i str i cts  average 

evapora t i o n  is  h i gher tha n in  the  h ig h l ands because  of  the  temperatu re  

d i fferences between these d i str i cts . The h i ghest  rate  of evapor at i o n  occ u r s  

over the Dead Sea , w i th nea r ly one ha l f  i nch  t 1 2  m m )  p e r  day d u r i ng the  

summer months (F i s her 1 9 63 : 4 1 4) . 

H um i d i ty 

I n  genera l hum i d i ty i s  a ffected by temperature and p rec i p i ta t i on . 

H um i d i ty i n  the desert  d i s tr i ct i s  l ow because of  the h i g h  tem perat u r e s  a nd 

low mo i s tu re . The mea n month ly  range of  h um i d i ty i n  J o rdan i s  between 

25 to 7 6  pe rcent . Re l a t ive  h um i d i ty has  d i u rna l and sea sona l va r i a t i on s . 

I t  i s  l owe r d u r i ng the s ummer  than i n  w i nter . Du r i ng summer month s , 

h um i d i ty averages a bout  50  percent i n  the h i gh l a nd d i str i ct ,  3 5  pe rcent  i n  

the desert d i s t r i ct ,  and 2 2  pe rcent i n  the G hor d i st r i ct . Du r i ng w i nt e r , 

the re l at i ve h um id i ty averages  ra nges  betw een 66  percen t a nd 7 0  perc e n t  

i n  a l l of  J o rdan excep t i n  t h e  Aqa ba c i ty at the Red Sea and  t h e  desert  

d i str i ct where i t  ranges between 47 percent and 53 perc en t . The d i u rna l 

range of hum i d i ty va r i es th roug h the day;  a t  noon i t  i s  l owe r than a t  n i ght  
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or  i n  t h e  morn i ng because  o f  t h e  d i u rna l va r ia t i on o f  tempe ratu re . The 

re l at i ve humi d i ty i n  w i nte r is a bove 8 0  per cent mos t of the n i g ht a nd 

dur i ng the ea r l y  mo r n i ng hou r s , a nd i t  rna'( reach 1 00 percent for many 

hou r s  (Taha 1 9 8 1 : 209 )  . 

Dew 

On c lear  n i g hts the coo l i n g  of the g round by r ad i a t i o n  can cau se 

the su rfa ce tempe ratu re  to fa l l  be l ow the dew po i nt of  t he a i r  w i th the 

resu l t  that condensat i o n  o cc u rs . Dew i n  J orda n a ccounts  for 2 5  pe rce n t  

of t h e  tota l mo i stu re ava i l a b l e  fo r p l a n t g rowth i n  t h e  G ho r  d i s t r i ct .  W i n d s  

a r e  t h e  ma i n  fa cto r tha t i nf l u ences t h e  amou nt o f  dew . The tota l amount  of 

dew fa l l  on  a c lea r n i g h t  i s  h i g h e r  tha n on w i nd y  n i g h t s  ( F i s h e r  1 963 : 4 1 2 ) '. 

The I mpact  o f  t h e  Dead. Sea 

The Dead Sea i s  l a rg e  eno u g h  to d eve l op t h e  sea a n d  l a n d  b re e z e s , 

espec ia l l y at i ts northern  a nd southe r n  end . The e ffect  i s  d u e  to the i nten se 

heat i ng of the a r i d l and s u nder the  s u m m e r  s u n ;  the  s u r face so i I tem p e r a 

tu re often be i ng as h i g h  a s  1 3 0°F ( S S°C ) . The sea breeze i s  d e v e l oped by 

the tempera tu re d i ffe rences between l a nd a nd sea wate r . D u r i ng d a y t i m e  

the l and i s h ea ted mo re tha n the water  a nd a coo l b reez e i s  for m ed that  

flows to the n e i g h bor i ng l a nd s  from the Dead S ea , cau s i ng a sudden c h a n g e 

i n both tempe r a tu re a nd hum i d i ty . E ve ryday the r e  i s  a s ud d en c h a n g e  i n 



both temperatu re a nd hum i d i ty i n  the after noon . The r e  i s  a l so a da i l y 
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d rop of  severa l d egrees , because of  the  coo l breeze from the  sea . Lan d  

breezes occur  a t  n i ght because the l a nd l ooses more heat a n d  i s  coo l er 

· than the sea . 
5 

The sea breeze  r eaches a s  fa r a s  1 5  m i l es (2 5 k i l om eter s )  

towa rd the n orth , 9 m i l e s  ( 1 5 k i l ometers ) towa rd the west , 6 m i l es 

( 1  0 k i l ometers )  towa rd the south , a nd a bout 9 m i l es ( 1 5 k i l ometer s ) 

towa rd the eas t  (Ashbe l 1 93 9 :  1 8 7 )  . 

Med i te rranean bree zes reach the J <;>rda n  Va l l ey i n  the after noon 

as  a very d ry a nd hot w i nd tha t  i s  often fu l l  of dus t . The i nc rease of i ts 

temperatu re occu r s  over the Lebanon and J er.u sa l em mounta i ns and  a l so 

wh i l e i t  f l ows d own from the mounta i n  to the Dead Sea ( i ts tem peratu re 

r i ses 1 2° 
- 1 4

°
C because of i ts d es cent i n  e l evat i on )  (As h be l 1 93 9 :  1 8 8 )  . 

C l i mat i c  Change 

There i s  ev idence tha t po i nts to changes of c l i ma te i n  the reg ion . 

Genera l ly c l i ma t i c  c hange i s  re l a ted to a dec rease  of ra i nfa l l  i n  the M idd l e  

East . . I t  i s  sa i d  that va r i ous  pa rts of  the i n ter i o r  o f  the M idd l e E a s t  once 

5 .  Th i s  depend s o n  the depth o f  water ;  the norther n ba s i n  o f  the 
Dead Sea i s  deeper than the southe rn ba s i n .  Therefore  the 
southe rn ba s i n  is  hotte r than the no rthe rn bas i n .  The d i ffe rence 
between the l a nd tempe ratu re and the no rthe rn ba s i n  is  g r ea te r  
than i t  i s  w i th the southern  bas i n .  
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s upported a much l a rg e r  popu l at i on than a t  p resent . The re wer e  more 

forests i ri  the h i l l s .  As  l a te a s  3 , 000 B . C . a fu l l y Med i ter ranean flora 

extended a s  fa r a s  the T i best i a  h i g h l and s  ( the p resent Leba non cedar 

covered l a rge r a rea s i n  the pa st) . 

There i s  a l so  g eomo r phog i ca l  ev i dence o i nd i cate that the ra i n  

mu st have been heav i e r  thousands f yea r·s  ago . I nd i cat i ons i nc l ud e :  

1 )  Geomo rpho l og i ca l  phenomea n such as  the extens i ve occur rence 

of fl uv iat i l e  depos i ts i n  now a r id a ea s; st r and l i nes , both mar i n e  a nd 

cont i nenta l ;  a nd the m i s fi t  a nd a t tenuated r i ve r  system s of the p resen t  

day i n  r e l a t i on to l a nd forms . 

2 )  The e x i s tence of " fos� i f so i l s 11 i n  reg ions now too-d ry to 

produce compa ra b l e  deve l opmenL 

3 )  The occu r rence o f  su r·face i ' press i ons (c l osed bas i ns )  i n  

Li bya , Egypt ,  a nd the Ara b i a n  Dese r t  w h i ch show some s i gns o f  or i g i na l  

eros i on by wa te r  ( F i s he r  1 963 : 60- 6 1 ) .  

B u r i ed dams , empty chann e l s ,  a nd d ry we l l s  whi ch a r e  l ocated 

where the re i s  not o bv ious  wa ter supp ly shows tha t su rfa ce water ha� 

decreased a nd i s  now sca rce .  I n  Jordan certa i n  we l l s  we r e  c l ea red , but 

most of  them r ema i ned d ry ,  a nd a numbe r  of Roma n channe l s  wer e  repa i red 

nea r  the Gu l f  of Aq aba (F i sh e r  1 9 63 : 6 1 ) .  The c l i mat i c  changes w i th i n  

the r ecent m i l l enn i a  have caused the Dead Sea to s h r i nk; these f luct ua t i ons  
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are a pparent in  a ser ies of anc i ent  ter races a nd de l ta s ,  w i th e l evat i on up 

to severa l hundred feet  a bove the preserl t  water l eve l  (Cressey 1 9 60 ) . 

Jordan ha s three c l i mat i c  reg ions , i n descend i ng o rder  of  

prec i p i tat i on amounts a nd re l i a b i l i ty they a re :  Mou nta i n  c l i mate ,  steppe , 

anq desert . Each of these  r eg i on s  ha s d i ffe rent c l i mat i c  cha racter i st i c s  

of ra i nfa l l ,  hum i d i ty ,  tempera ture , w i nd ,  and po tent i a l evapotrans p i ra t i on . 

There a l so i s  a s l i g ht d i fference i n  the tempera tu re between these reg i on s , 

w ith the mounta i n  c l i mate reg i o n be i ng coo l e r  tha n the oth e r  c l i mat i c  

reg ions  due to e l evat ion . D i ffe rences i n  ra i nfa l l  are  g rea te r than a r e  

those of  temperature and w i nd . Ra i n  fa I I  a v e rages range from 4 i nches  

( 1  00 m m )  i n  the  desert reg i on to a bou t 1 6  i n ches (400 m m )  i n  the  mounta i n  

reg ion . T hese d i ffe rences i n  ra i nfa l l frorn reg i o n - to- reg ion resu l t  i n  the  

va r i a b l e  amounts of wa ter  resou rces a va l l a b l e  i n  .J o rda n . R i ve rs , fo r 

examp l e , fl ow a l l  the yea r  i n  th e mou n ta i n  reg i o n , wherea s  the desert  

(east a nd south)  c l i ma t e  r eg i o n  ha s r i ve r s  t h a t  f l o w on l y  d u r i ng a nd 

i mmed iate l y  after per i od s  of ra i n fa l l . The next c ha pter i s  d evoted to t h e  

water resources ava i l a b l e i n  J o rdan . 
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CHAPTE R FCU R 

WAT E R  R E SOURC ES 

Water r esou rces a re l i m i ted i n  J o rdan . The tota l ava i l a b l e  wate r 

i s  est ima ted to be a bout 1 ,  1 00 m i  I I  i on  cub i c mete rs (MCM ) per yea r ,  

880 MCM of wh ich  a re from s u r fa ce resou rces a nd Lhe res t from g rou n d 

wa ter . The maj o r i ty of  th i s  wa te r  comes from the northern pa r t  of J o rda n . 

Water ut i l i zat ion i n  J ordan i s  es t i ma t  d to be a bout  11 50 MCM per  y ea r . 

About 90 percent of  the wa te r  i s  used fo r ag r i cu l tu ra l i r r i ga t ion , 8 percent  

for d omest i c  use,  a nd 2 percent fo r i ndustr i a l  pu rposes ( U . 5 .  Depa r tm ent  

of State 1 97 9 :  34) . The i ncrea s e  of  n•pu l a t i on and the g rowth of i nd u str i es· 

and a g r i cu l tu re th roug h i r r i g a t i on d em� nd more Nater and better 

ma nag ement of ex i s t i ng wa te r  resou rces . Ava i I ab l e water  resou rces a r e  

from three sou rces , p rec i p i ta t i o n , s u rface water , and g round wate r . 

Prec ipi ta t i on 

Ra i nfed a g r i c u l tu re wh i ch a mounts to on ly  4 .  2 percent of J ordan ' s  

tota l ,  depends  ma i n ly on  the a nn ua l amount of ra i n  w h i ch i s  sma l l i n  amou nt 

and var i a b l e  i n  s pace a nd t i me (Ta b l e  4 .  1 ) . Jordan rece i ves a n  average 

annua l  tota l p rec i p i ta t ion  of a bout 7 00 MCM , but  most  of  wh i ch i s  l os t  by 

evaporat ion .  Prec i p i ta t i on forms a l a rge percentag e of the ava i l a b l e  s u rfa ce 



I 

TAB LE 4 . 1 

AN N UAL AVE RAG E RAI N FALL FOR VARI OUS 

AREAS OF J ORDAN 

Qua nt i ty  
Ra i nfa l l A rea Ra i n  Water 

(mm . )  ( sg . km ) MCM 

Less than 5 0  59 , 32 7  1 , 483 . 2  

50- 1 00 1 3 , 8 5 1  1 , 03 8 . 2  

1 00- 1 50 7 , 2 93 9 1 1 . 6  

1 50- 2 00 4 , 1 02 7 1 7 . 9  

200- 2 50 2 , 1 45 482 . 6  

2 50-3 00  1 , 803  49 5 . 8  

300- 400 1 , 78 1  62 5 . 8  

400- 500 1 1 2 53  563 . 9  

500- 600 777 42 7 . 3  

Mo re than 600 2 1 2 1 37 . 8  

TOTAL 9 2 , 5 5 1  6 , 88 4 . 7 
-

SOU RCE : The Ag r i cu l tu ra l Dev e l opment of J orda n .  
A resv i k ,  1 97 6 . 

77 
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water d u r i ng w i nter months , a nd a mounts t o  l i tt l e  or  noth i ng du r i ng the 

ra i n l ess s umme r . J o rdan , genera l ly ,  is d i v i ded i n to three c l i ma to l og i ca l  

and hyd r o l og i ca l reg i ons each w i th i ts own d i st i ngu i sh i ng cha racte r i s t i cs . 

They a re :  l )  the J o rdan Va l l ey wh ich  rece ives about  4 4  M C M  ra i n  water , 

2) the J ordan h i gh lands  wh i ch rece i v e  , 530  MCM , a n d  3 )  the Deser t  p la teau 

wh ich r ece ives about 3 ,  400 MCM (Ares v i k 1 97 6 :  1 09 and U . S .  Depar tm en t  

o f  Sta te 1 979 :  3 6) . 

Su rfa ce Water 

Su rface wate r ,  wh i ch i nc l udes r i vers , streams , wad i s ,  s p r i ng s , 

and r ese rvo i rs ,  i s  est ima ted a t  8 50 MCM to 880 MCM per yea r . The nor thern 

par t  of  J o rdan , the  d ensest d i s tr ic t  in  te rms of  popu l a t i on , ha s the  maj o r i ty 

of a g r icu l tu ra l  a nd i nd ustr ia l deve lo pmen t ,  a nd has the l ar gest  amou nt of 

surface wa te r , wh ich i s  est imated to be 683 M CM per yea r . Not a l l  of the 

su rface water i s  ava i t a b l e  fo r the econom i c  sectors , however ,  on l y  550 M C M  

o f  s urface wate r  be i ng ava i l a bl e  per  a verage yea r  (U . S .  Depar tmen t  of 

State 1 979 :  3 7 ) . 

R i vers  

The tota l amo u nt of  wa te r  fl ow in  J o rdan r i v ers i s  about  880  MCM 

per  yea r . The Ya rmo u k  R i ver  b r i ngs  400 MCM per yea r from i ts ba s i n  

i n  Sy r i a , a nd the rema i nd e r  i s  from J o rdan i a n  ter r i tory . R i ve r s  a re 



fed by both ra i nfa l l  a nd g roundwate r d i s cha rges . Ra i nwater fo rm s 
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1 0  percent o f  the tota l f low wh i l e g round wa te r  forms 9 0  percent . The 

Jordan r i ve r  bas i ns rece ive a n  annua l average of ra i nfa i l of  a bou t 8 ,  0 6 5  

MCM , o f  wh i ch 7 5  percent i s  a c tua l ly w i th i n  J o rda n terr i tory ( U . S .  

Department o f  State 1 97 9 :  3 7 ) . The maj o r  pa rt  of r a i nwater i s  co l l ec ted 

by the maj or r i vers : the Za rqa , Wad i  M uj i b ,  and Wad i e i -Hasa . 

R ivers i n  J ordan f low e i the r westwa rd to the J o rdan R iv e r , the 

Dead Sea , or  Wad i Ara ba , or  to  the eas t  i nto the J o rdan depres s i on s , 

S i rhan , Az raq , a nd H 4 .  Many o f  these r i vers  f l ow i n  the w i nte r  a n d  a r e  

d ry d u r i ng the s umme r . Due to the d i str i but i ona l cha racter i s t i cs of 

ra i nfa l l ,  r i vers  f lowi ng eastwa rd a re d r i er than those fl ow i ng wes twa rd . 

There a re f i fteen tr i buta r i e s  tha t co l l ect  water from mounta i ns a nd p la teaus  

and d i scharge the i r  wate r d i rect l y  o r  i nd i rect l y  i nto the  Dead Sea . The 

annua l base f low of r ivers in  J o rdan is  a bout  420 MCM per yea r ,  w h i l e  

the annua l  d i scha rge of f l ood s i n  the r i vers  i s  about  3 8 0  M CM (Aresv i k  

1 976 :  1 1 4) .  R ivers i n  J o rda n a re d i v ided i nto three bas i ns (Ta b l e  4 .  2 ) : 

J o rdan R i ver B a s i n . The J o rdan i s  a short  r i v er wi th tota l l en g th 

of 1 1 0  m i l es ( 1 7 5 km) fl owi n g  from Mount H ermon to the Dea d  Sea . I ts 

sou rce i s  the s nowcover on Mount H ermon i n  Lebanon , from w h i ch the 

l a rgest t r i buta ry ,  the Hasbany , fl ows southward to connect w i th othe r 

tr i buta r i es , the Ban i a s , Ladda n ,  and B a r e i g h i t ,  to form the J ordan R i v er . 

The l ength of the r iver i n  J orda n i a n  te r r i to ry i s  6 5  m i l es ( 1 1 0  km ) ,  f low i ng 



TAB LE 4 . 2 

AVE RAG E DI SCHARGE OF J ORDAN RIVE RS AN D WAD I S  

R i ver/Wad i 

J o rdan R i ve r  Bas i n  
Ya rmou k R iver  
Wad i Arab 
Wad i Z i g l ab 

Wad i J u r um 

Wad i Ya b i s  

Wa d i  Kufr i n i a  

Wad i Raj i b  
Z a r q a  R i v e r  

Wad i S h ue i b  

Wad i Ka fr e i n  

Dead Sea Ba s i n  

Wad i Z a r q a  Ma i n  
Wad i M u j i b  

Wad i Ka r a k  

Wad i H a sa 

Red Sea B a s i n  

Wad i Yutum 

*E s t i ma te F low 

Average 
Annua l F l ow Catchment Area 

(MCM ) � Km . Sq .  M i les  

387 . 0  6 , 8 0 5  2 ,  62 8 

2 8 . 8 2 54 9 8  

1 0 . 2 1 3 1 50 
1 i .  0 1 1 9  5 6  

3 . 5 1 07 4 1  
• ..n , ... � 2 7  1 0  0 \] 

4 . 3 8 0  3 1  

67 . 1 3 , 440 1 , 3 2 8  
7 . 9  90 3 5  

1 4 . 3  1 6 1 62 

2 0 . 3 * 3 00 1 1 6  
1 02 . 9  6 , 5 1 0 2 , 537 

5 . 3 * 
48 . 8  3 , 500 965 

2 . 0  

SOU RCE : Report on J ordan , U . S .  Department of State , 1 97 9  
00 
0 
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from Lake T i be r i a s  to the Dead Sea . The r i ver ' s  average w id th i s  1 00 feet  

(3 0 meters )  I a nd d epth 3 to 1 0  feet ( 1 - 3 meters ) d u r i ng most of the yea r .  

Jordan R i ve r  a nd i ts t r i bu ta r i es fa l l  from 9 1 2 3 5  feet ( 3 , 000 meter s )  at  

Mou n t  H e rmon to  1 , 3 1 0  feet  ( 3 9 6  meters ) be l ow sea l ev e l  at  the Dead Sea . 

I n  the J o rdan , the r i ve r cou r s e  i s  ent i re l y  be l ow the sea l eve l  I s ta rt i n g  a t  

72 feet ( 2 2  mete r s )  be low s ea l ev e l  a t  t h e  southern end of La ke T i ber i a s  

(north border )  to t h e  Dead Sea . Length of the J ordan R i ver has i nc r ea sed 

due to i ts m eander i ng . The l i nea r d i stance of J ordan R iver  to i ts mouth 

in the Dead Sea i s  on ly  65 m i l es ( 1 1 0 km ) , but the mea nder i ng cha nne l of 

the r iver  meas u res 2 00 m i l es ( 3 2 0  km ) (C ress ey 1 9 60 : 1 3 1 )  (M ap 4 .  1 ) . 

ater from the J orda n  R i ve r  cove rs a tota l of 2 ,  3 2 0  squa re  m i l es 

( 6 , 000 sq . km) . Th i s  a rea i n c l ud es e l even t r i buta ry bas i ns that co l l ect  

the major  pa rt  of  the r un-off in  the norther n  par t  of  J o rda n . The most  

i mpor tant  t r i buta ry is  the Ya r mo u k  R i ver  that  has a l ength of  6 6  m i l es 

( 1 1 0  km) . I ts norma I f l ow nea r ly equa l s  the J o rda n R i v e r ' s  f low a n d  con -

tr i butes a bout a th i rd o f  the wate r w h i ch enters the Dead Sea . The 

d ischa rge i n  w i n ter  i nc rea ses  a nd dec rea ses in s ummer in res pon se to 

ava i l a b l e  p rec i p i ta t i on . Gene ra l l y ,  these tr i buta r i es have a d i sc h a r g e  

wh i ch i s  seasona l ly va r i a b l e . 

Dead Sea B as i n . The Dead Sea occu p i es the centr a l  pa r t  of the -- --

r i ft va l l ey a nd i s  the lowe st l a nd e l evat i on i n  the  wor l d  at 1 ,  3 1 0  feet 
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(396 meters)  be l ow sea l eve l . ( I t  has  a max i mum d epth of some 1 ,  3 2 0  feet  

or 401 meters ) . The Dead Sea occup i es 370  squa re m i l es ( 950 sq . km ) , 

wi th a tota l l ength of a bout 48 m i l e s  ( 7 6  km ) and w i d th lO m i l es ( 1 6 km ) . 

The Dead Sea water  i s  u s e l es s  because of i ts sa l i n i ty w h i ch i s  the h i g hest  

o f  the  wo r l d  s ea s  w i th a n  a ve rage of 24  percent , or  seven t i mes that  of 

the ocean . 

There a re fou r  r ivers  that d i scha rge d i rect l y  i n  the Dea d  S ea 

(Ma p 4 . 2 ) . They a re :  Wad i Z a rqa Ma i n ,  Wad i Muj i b ,  Wad i Ka ra k ,  and 

Wad i Hasa . The tota l catc hment a rea of these  wad i s  is  4 ,  3 1 2 squa r e  m i l es 

( 1 1 , 1 70 sq . km ) , w i th a tota l of 8 5 MCM per yea r (Ta b l e 4 . 2 ) . 

Red S ea Bas  i n . J o rdan  ha s a sma l l  1 6  m i l es (2 6 km ) coa st  I i ne 

fac i ng the Aqa ba G u l f . The re i s  one non-per enn i a l  r i ver that  d i scha rg es 

southwa rd to the Red Sea . Th i s  r iver  i s  known as Wad i Yutum . Wad i 

Yutum i s  d ry most of the year a nd f lows on l y  w i th the occass i ona l w i nter  

ra i n  that occu rs (Map 4 .  2 ) . 

The East  Ghor Can a I 
-- -- -- --

The East  G ho r  Ca na l wa s des i gned i n  1 9 5 5  fo r the pu rpose of 

agr i cu l tu ra l  d eve lopment i n  the east  a nd west ba n ks of the J o rdan R i v e r . 

The cana l flows from Ya rmo u k  R i ve r i n  the north to the Dead Sea , a nd has  

a l ength of 60 m i l es ( 9 6  km ) . Const ruct ion of the fi rst 43 . 5  m i l es ( 7 0  k m ) 

began i n  J u l y 1 9 58  a nd wa s comp l eted i n  J u ly 1 9 66 . The Cana l ha s bee n  
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MAP 4 . •  2 
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expanded tw i ce .  The fi rs t  ex tens i on was 1 2  m i I es ( 1 8  km) , a nd the 

second t ime i t  wa s expanded by a n  add i t i ona l 5 m i l es (8  km ) . Both 

we re i mp l emented in  the 1 97 0s (Map 4 .  3 ) . 

85 

The ma i n  cana l o r i g i na l ly had a vo l umet r i c  capac i ty of 1 0  c u bi c 

meters  per second; th i s  l a te r  wa s ra i sed to 20  cubi c meters per second . 

The cana l i s  d es igned to be fed both by g ra v i ty from th e Ya rmou k R i v e r  

and severa l othe r streams , a nd by pumps from d a m s  s u c h  a s  the K i ng  

Ta l a  Dam . The constr uct ion of  the cana l i nc l uded construct ion  of two 

ear then dams on the s ide wad i s  of Shue i b a nd Ka frei n .  These we re 

fi n i shed i n  1 9 68 . The East  Ghor Cana l i s  the maj o r  proj ect for i rr i ga t ion  

deve l opment of ag r i c u l tu ra l l a nd s  i n  J o rda n . Wor k  i s  st i l l  be i f!g done  

on the  system i n  order to  i nc rease t h e  i r r i gated l a nd . Water i s  be i ng 

added from other sou rces s uch  as  Wad i s  Raj i b ,  Kufra i nj eh a nd Ya b i s ,  

and from new dams suc h  a s  the Maqa r i n  ( Khour i 1 98 1 ) . 

Spri ngs 

Many sma l l  spr ings  fl ow from the mou nta i n  s lopes i n  mor e h u m i d  

reg i ons o f  J ordan . Spr i ngs  a re a n  i mportant sou rce of water i n  J o rd a n  

both for ag r i cu l ture  and domest ic  use . A tota l of 7 5  M CM of sp r i ng water  

i s u sed annua l l y for i r r i gat i on purposes , and 1 80 MCM for domes t i c  use . 

Tab l e  4 .  3 be l ow shows the average d i scha rge of spr i ngs i n  d i fferent 

d i str i cts of J ordan .  
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MAP 4 . 3  
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Dams 

TAB LE 4 . 3 

TOTAL D ISCHARGE OF J ORDAN SPRI NGS 

D i str i ct 

l rb i d  
Amma n 
Ba lqa 
Kara k 
Ma ' a n  

BY D I ST R I CTS 

TOTAL 

Average 
Annua l Tota l 

MCM 

1 02 
62 
38 
46 

7 

2 5 5 

SOU RC E :  The Agr i cu l tu ra l  Deve l opment of J o rda n , 
Aresv i k ,  1 97 6 . 

8 7  

Ea r l y  i n  the 1 9 60s � J o rdan ' s  government sta rted to u t i l i z e fl ood -

waters  by bu i l d i ng dams on  wad i s . The Su l ta n i ,  Qat ron i ,  Wad i  S h u e i b ,  

Wad i Kufr i en , and other  dams have been constructed . The tota l capac i ty 

of these dams i s  about 70  MCM . The capac i ty of these dams w i  I I  i nc rea se 

t o  a bout 5 3 3  MCM w i th the constr uct ion of the proposed dams s uc h  as 

Maqar. i n , Kha l ed ,  Wad i  Ara ba and Wad i Hasa dams (Ta b l e 4.  4) . Constr uct-

i o n  of these dams shou ld  be comp l eted in  the mid 1 980s . The two l a rg est 

dams in J ordan a re the Ki ng Ta l a  and Maqa r i n  Dams . The l a rg est , K i ng 

Ta l a , was compl eted in  1 978 on  the Za rqa R i ve r . I t  has a sto rage  ca pa c i ty 



TAB LE 4 .  4 

DAMS CON STRUCT E D  O R  U N D E R  CON STRU CT I O N  

Dam 

Kufre i n  
Shu 'e i b  
Z i a la b  
Su l ta n i  
Qatra n i  
Sarna Sdud 
K i ng Ta la l 
Urn J i ma l 

TOTAL 

Proposed Dams 

Maqa r i n  and Kha l ed 
Wad i Araba 
Wad i Hasa 
Rume l l 

TOTAL 

Capac i ty 
(MCM ) 

4 . 3 0 
2 . 30 
4 . 30  
1 .  2 5  
4 . 2 0  
1 .  7 0  

52 . 00 
1 .  80 

7 1 . 8 5 

400 . 00 
2 0 . 00 
1 2 . 00 
30 . 00 

462 . 00 

SOU RCE : The Agr i cu Hu ra l Deve l opment of J orda n , 
Aresv i k ,  1 9 7 6 .  
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� of 48 MCM to 5 2  MCM . Th i s  d a m  p rov ides water for the East  Ghor Cana I 

a nd for i rr i gat ion pu rposes on the l and l y i ng nea r the dam . 

The Maqa r i n  Dam o n  the Ya rmou k R i v e r  i s  i n  i ts fi na l s tage of 

construct i on , w i th comp l et ion  sched u l ed for 1 9 8 3 - 8 4 . The capa c i ty of 

the reservo i r  is  ex pected to be 2 50 MCM . Th i s  dam w i l l  prov i d e  wate r 

to the East  G hor Cana l and fo r i r r igat i on to be used for ag r i cu l tu ra l 

pu r poses i n  the southern t i p  of the J o rdan Va l l_.ey ( U . S .  Depa rtment of 

State 1 97 9 :  4 1 ) . 

G rqundwate r  
· 

G roundwater  i n  J o rdan  i s  encounte red i n  th ree types of 

env i ronmenta l sett i ngs : 1 )  a l l uv i um a nd wad i depos i ts i n  the J o rda n 

Va l l ey a nd other majo r  wad i s , 2 )  fractu red roc ks of ba sa l t ,  l i mes tone  

a nd sa ndstone in  the  southern pa rt  of  J orda n , and 3 )  i n  restr i cted a rea s 

i n  centra l J ordan . D r i l l i ng fo r deep water we l l s  star ted i n  J o rd a n  Va l l ey 

d i st r i ct i n  1 93 6 .  The tota l n umber of p rod uct i ve a rtes i a n  we l l s i n  1 97 3  

wa s 8 54 .  Of these , on ly  2 74 were su i ta b l e  for the purposes o f  i r r i ga t i on . 

The r ema i nder  of the we l l s were  not u s ed for ag r i cu l tu ra l  pur poses d u e  

to the i r sa l i n i ty (Ta b l e  4 .  5 ) . The n umber  of d eep we l l s i s  i ncrea s i ng 

every yea r , especi a l l y for domes t i c  u s e  i n  the more heav i ly popu l a ted 

u r ban a reas i n  the northern  pa rt  of J ord an . The annua l grou ndwater 

resources i n  J ordan a re est i ma ted to  be about 1 00 MCM a nd 77 MCM i n  



TAB LE 4 .  5 

N umber of Ag r i cu l tu ra l  Product i ve 'Ne i l s ,  
I rr igated A rea , I nc rea s e  i n  Pe rc enta g e ,  and 

Ave rag e S i z e of I r r i g ated A rea by S i ng l e  W e l l 

1 97 1  1 97 2  

Ag r i cu l tu ra l p rod uc t i v e we l l s 1 62 2 5 6 

Pe rcentage ( i ncrease)  58 . 0 2 +  

I rr i gated a rea ( i n  d u n u ms ) 3 2 , 570  35 ,  49 1  

Percentage ( i ncrea se )  1 8 . 9 6+ 

Ave rage s i z e of i r r i g a ted a rea 
by s i n g l e  we l l  ( i n  d u n u m s ) 2 0 1 . 0 5 1 3 8 . 64  

SOU RC E :  T h e  Ag r i cu l tu r a l  Deve l opm . n t  o f  J orda n ,  

Aresv i k ,  1 97 6 .  

90 

1 97 3  

2 7 4  

69 . 1 3+ 

5 2 , 9 9 1  

62 . 7 0+ 

1 93 . 40 
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the northern pa rt  of  J ordan ( U . S .  Department of Sta te 1 97 9 :  43 } . 

G roundwate r  has  d i fferent q ua l i t i e s  0 '1 i ts su i ta b i l i ty for 

agr i cu l tu ra l and domest ic  u se . Wate r q ua l i ty depend s upon the freq u e n t  

rep l e n i shment o f  water a nd wate r suppl i es . G rour .dwa ter w i t h  a h i gh 

rate of a nnua l rep l en i shment i s  of g oo · q ua l i ty ,  w h i  f e  g r ou nd wa te r  

stored i n  d eep aqu i fers  i s  genera l ly unsu i ta b l e f .. r use , due t o  i ts sa l i n i ty . 

Many we l l s i n  the J ordan Va l l ey reg i on have been c l osed due  to the i r  

sa l i n i ty ,  wh i ch resu l ts from t h e  ov e r u s e  of fresh water , unt i  I the l ower  

sa l i ne water a ppea rs . To  p rotect_ t h e  we l l s in  J o rda n ,  the  N a tu r a l Res o u r - :;{-
ces Author i ty on l y  permi ts d r i l l i ng of n e w  we l l s under spec i f i ed con d i t i ons  

and in  ce rta i n  a reas . D r i l l i ng of we l l s w i thout  a pe rm i t  i s  proh i b i ted 

(Aresv i k  1 97 6 : 1 1 3 ) . The g roundw-: ter qua l i ty in  Az raq i s  good 
1

, as i t  

i s  i n  Amma n ,  Kera k - Ras E n - N aq b ,  ;;n d o t h e r  s ma l l  area s . G rou n d  water  

o f  poor qua l i ty i s  found in  the  J o rda 1  Ia i i ey I Wad i Ara ba l a nd i n  the 

easter n  d esert reg ion ( U . S .  Depa rtment of State 1 97 9 :  44) . 

Water resou rces a r e  affected by c i  i ma te cond i t ions I pr i ma r i l y  

prec i p i ta t i on a nd evapora t i on , a nd a l so by topog raphy a nd the type of 

rocks or so i l s . The dema nd fo r water has i nc rea sed not on l y  for domes t i c  

1 .  The amou nt of  fresh wa te r  sp r i ngs i s  a bout 1 1 200 cu b i c  meters 
per hou r . Th is  water come s from the ve i n  wh i ch fa l l s from the 
J ebe l  E I - D r u ze in  Syr i a . 
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use but a l so for a g r i c u l tura l u s e . A ! ,::t r g e  a 1  1 o u n t  of J ordan ' s  water  i s  

wasted d u e  to eva po rat ion a nd by d i scha r ae i nto  th e sa l i n e  J o rd a n  R i v e r  

o r  the Dead Sea . Proj ec ts a re be i nJ [ m p· ! eme nt'cd to u t i  I i z e som e  of  the  

water that  i s  p resent l y  l os t . ·  Da m s � r·e ser ,. ;o � r  ·· � a nd cana l s have been 

constr ucted , and w e l l s  d r i  l ied , to s e1  e \lv c Le r  � a 1d t o  have mor e  water  

ava i l a b l e  for domest i c  a nd ag r i cu l tLn - a l  u s e . T t  e a va i l a b i l i ty of good 

water dete r m i nes the d i s t r i but i o n  of c u l t i va ted l a nd s . 
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CHAPTE R F IVE 

AG R I CU L  a l P E  

Ag r i cu l tu re h a s  been p ract ic  .... d i r  c e r  a i n  a reas o f  t h e  J ordan  

Va l ley (Ghar)  d i st r i ct fo r some 1 0 � 000 y ea rs . Th i s  arab l e l and in  J o rd a n 

has been used fo r ten m i l l en i a , y e t  the s o · l s  a re s t i l l  su i ta b l e  fo r 

agr i cu l tu ra l  purposes . J o rda n i a n  fa � m s  1 sua l ly a re l ocated bes i de w ad i s , 

spr i ng s , a nd we l l s ,  i n  order to obta i n  t h e  necessa ry water fo r i rr i ga t i on . 

L ivestock g ra z i ng i s  found ma i n l y i n  U e steppe reg ions , where herd s 

are moved seasona l l y between the rr•o u nta i n s and des e rt d i s tr i cts  i n  a 

pract i ce known a s  Transhurna nce . J r) !'C a n ' s ag r� i c u l tu ra l  deve l opment ha s 

taken p l ace ma i n l y  i n  the G har  d i s t ri c t . /\x r·eilge has i ncrea sed d u r i ng 

recent decad es d ue to the con st r uc t ' u n ot cana l s  and dams , and the 

i ncreased use  of w a te r ava i l a b l e  fr rn s p d n9 s , w e l l s ,  a nd wad i s . These 

developments res u l t  i n  the expans i on of a ·u o i e l a nd , i ncrea sed p rodu ct i on 

and y i e ld s  per dunums , a nd the g r ow i n g o f  new c rops such a s  dates , 

sugar beets , a nd r i ce . 

Throughout the ea r l y  1 93 0s ,  ag r i cu l tu re i n  J o rda n wa s ba s i ca l l y  

subs i sta nce fa rm i ng . Wheat a nd ba r l ey were the ma i n  crops i n  the h i g h 

lands , wherea s 1 i vestoc k p rod uct i on wa s adopted pr i ma r i l y b y  the noma d i c 
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· and sem i - nomad i c  tr i bes . Agr i cu l tu re p roduces on l y  enoug h  to s u pp l y  the 

i mmed i ate l y  s u r round i n g  a rea . The constr uct i on of  road s i n  the  1 940s 

connect i ng J orda n  w i th Pa l es t i ne a nd oth er  roads connect i ng the J orda n  

Va l l ey d i s tr ic t  (Gho r )  extend ed from l rb i d t o  Nor th- Shuneh , contr i buted 

s ign i fi ca nt l y  to the g rad ua l transfo rmat i on from s u bs i s tance fa r m i n g  to a 

ma r keti ng-ty pe of a g r i cu l tu re . I n  the l a te 1 940s the Pa l est i n i a n  refugees 

brought new c rops a nd new agr i cu l tura l method s to J orda n ,  there by 

i mp rov i ng the cou ntry ' s  a g r icu l tu ra l  p roduct i on .  I n  the 1 9 50s the con struc

t i on of  the East  Ghor Cana l wa s sta r t0d . Th i s  p roj ect broug ht a bout  

2 6 , 42 9 acres ( 1 07 , 000 d u nums ) of  l a nd i n  the northe rn sect ion  of  J or d a n  

Va l l ey u nder  i rr i ga t i on . S i nce the 1 9 50s , the gove rnment ha s concen tra ted 

its efforts on  the J orda n  Va l l ey reg i. o l t , 'N h i  ·h i s  the a rea of g reatest  

poten t i a l  for a g r icu l tura l d eve l opment  (A � .. esv i l-< 1 97 6 :  1 06 ) . 

I r r iga t i on proj ects i n  the J o rd a n  Va l l ey rece i v e  more attent i o n  

and fi nanc i a l s uppo rt tha n do p roj ects i nvo l v i ng d ry l a nd agr i cu l tu r e  o r  

l ivestock p roduct i on . The East  Gha r Cana l was con structed to expand 

i r r igated a g r icu l ture  in the J o rdan  Va l l ey . The construct ion of da m s  a n d  

d ivers ion cana l s  wa s schedu l ed fo r comp l et i on i n 1 9 68 . U nfo rtuna te l y .  

the p roj ect wa s d e l ayed d ue to t ! 1e 1 96 7  M i dd l e  East  War . The war 

destroyed 6 5  percent of  the construct i on a l ready com p l eted · 

I n  1 97 2 , when peace was restored to the a rea , the gove rnment  
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prepa red a th ree-yea r p l a n , the " 1 973- 7 5  P l an , 11 for com p l et i on of th i s  

phase of i r r i gat ion  deve lopment  i n  J o rdan Va l l ey . Those p roj ects u nfi n 

i shed d u r i ng the 1 973-7 5 P l a n  were  comp l eted d u r i ng the 1 97 5- 8 2  P l a n , 

wh ich t r i p l ed the i r r i gated a rea i n  J ordan Va l l ey .  The ma i n  proj ect 

of the 1 97 5- 1. 982 P l a n  wa s the bu i ld i ng of the Maqa t- i n  Dam on the 

Yarmouk R iver . The Maqa r i n  Dam u l t i mate l y  wi I I  prov i de i r r i gat i on 

for 3 7 ,  050 acres  ( 1 50 , 000  dunums)  o r  a bout 42 percent of the 1 97 5-

1 982 P l an i n  tota l a rea of i r r i ga t ion  ( M a z u r  1 97 9 :  1 8 0 ) . The ma i n  

pur poses o f  the East  G ho r  Ca na l Proj ects re  the fo l l ow i ng (Ha z l eton 

1 979 :  2 60) : 

1 )  To p rov i de fa rme r s  i n  the a rea w i th water for fu l l  

i r r i gat ion potent i a l on the i r  l a nd s . 

2 )  To p rov ide  a s s i s ta nce to fc. rn e r s  fo r the deve l opmen t a nd 

modern i zat ion  of the fa rms , i nc l ud i ng techn i ca l ,  fi nanc i a l ,  and 

ma r ket i ng s e rv i ces . 

3)  To i nc r ease ag r ic u l tu ra l  p rod uct i on . 

4) To ra i se the s ta nda rd of l i v i ng of the fam i l i es res i d i ng i n  

the p roj ected a reas . 

Agr icu l tu re S i tuat ion  

The agr i cu l ture  secto r in  J orda n  ha s a l ow g rowth ra t i o  

compa red to othe r sectors  i n  J o rdan . The annua l g rowh rate of 
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agr icu l tu ra l sectors  i s  7 .  0 pe rcent , whereas i t  i s  1 6 . 8  percent for 

i ndustry and m i n i ng ,  1 6 . 3  percent fo r e l ec r i c i ty , and 9 .  3 pe rcen t for 

water a nd construct ion {Ka s ra w i  1 98 2 : ·r 3 ) . The r e  ha s been s ome 

improvement i n  th i s. econom i c  secto r , but the c u r rent  a g r i cu l tu ra l 

product ion s t i  I I  does not sa t i sfy the count r y 1 s need of food . J orda n  s t i  I I  

i mports c rops such a s  wheat , ba r l ey ,  potatoe s , on i ons , a pp l i es a nd 

pea r s . Cu l t iva t ion i n  J o rda n i s  on a ny l and that i s  ava i l a b l e ,  no m a tt e r  

the s i ze ,  a s  l ong  a s  the re i s  so i l a nd a s u ff i c i en t  s u pp l y  o f  water to ena b l e  

c rops to g row . The cu l t i va ted l a nd c u r r e n t l y  a mou n t s  to a bout  1 ,  6 1 0 ,  000  

acr'es (6 ,  5 1 0 , 000 d un ums ) , wh i ch i s  a bo u t  n i ne per cent of  the  tota l a rea 

of J orda n . Forest cove r i s  a bout  . 0 4  percent and t he r es t  of the a rea i s  

steppe o r  desert  ( F i g u r e  5 .  1 ) . I n  1 9"7 3 , the c u  t i va t i on a rea wa s d i s tr i b-

uted a s  fo l lows : 

TYPE OF LAN D 

Fa l l ow 
U ncu l t i vated Land 
Cu l t i vated La nd 

Land under f i e l d  c rop c u l t i v a t i o n 

Land under vegeta b l e  c rop c u l t i va t i on 

Land unde r fru i t  tree c u l t i va t i on 

A REA I N  AC RES 

43 5 , 42 0 
23 1 , 3 62  
943 , 097 
8 1 6 , 928  

33 , 8 37 
92 , 3 54 

SOU RCE : The Agr i cu l tura l Dev e l opm e n t  o f  J or da n ,  

Aresvi k ,  1 9 76 . 
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Ara b l e  l a nd i n  J o rdan i s  d i v i ded i n to f ive ag r i cu l tura l 

zones , each of wh ich i s  based u pon the c l i mato l og i ca l  patte r n  a nd 

the changes i n  these patte rns w i th a l t i tude ,  and the freq u ency i n  

d i str i but i on of the m i n i mu m  average annua l ra i nfa l l .  Acco rd i n g  to 

Aresv i k  ( 1 976 :  1 07) these fi ve zones a re :  

98 

1 )  The Ghor . T h i s  zone l i es between Ya rmo u k  R i ver  i n  the nor th 

and Gharanda l i n  the south , w i th the Dead Sea · i n  the m idd l e  (Map 5 . 1 ) . 

I t  i s  l ocated a t  between 665  to 1 ,  1 65 feet ( 2 00-3 50 meters ) be l ow the sea 

l eve l , a nd exper iences hot summers a nd warm w i nter s . Water i s  

ava i l a b l e  fo r i r r i ga t i on i n  th i s  zone and a l l uv i a l  so i l i s  fou nd here . The 

Ghor has h ig h  product ion  potent i a l  because  of cropp i ng i ntens i ty .  Three 

and fou r  crops ma y be p rod uced annua l l y i n  ma ny parts  of the Ghor . The 

area i s  su i ta b l e  fo r i mp rov i ng the p rod uct i on of summer a nd w i n ter crops 

and some i ndustr i a l  c rops s uc h  a s  sugerbeets a nd o i  I seed . 

2)  The Sem i - H um i d  Zone . Th i s  i s  where the m i n i mum avera g e  

a nnua l ra i nfa l l  i s  between 2 0- 3 2  i nches ( 500- 800 mm) . Th i s  zone occup i e s  

sma l l  a rea s that a re scattered between l r b id  a nd Aj l u n  i n  the nor th , a round 

Karak  in  the  centra l par t  of the  country , a nd a round Sa l t  wh i ch i s  l o cated 

between the two forego i n g  reg i on s . The maj o r  so i I g roups of th i s  zone 

a re the b rown so i l s . The gent l y  s lo p i ng l ands a re used for s ummer and 

w i nte r  c rops , a nd espec ia l ly fo r s ummer vegeta b l e  product i on . Area s  
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MAP 5 . 1 .  

WESTERN JORDAN AREA 
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� D ea d  S ea a nd Sou t h e rn 
� G hor 

SOURCE : The Jordan Va l l ey ,  R .  Kh our i ,  1 9 8 1 . 
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with s lopes between 9 a nd 2 5  percent a re us d pr i ma r i l y  for the fru i t  tree 

product ion . Steep and r ocky a reas w i th s l opes a bove 2 5  percent a r e  u se d  

as wood land s . 

3)  The Sem i -A r i d  Z o n e . Th i s  z ne ha s a 1 i n i mu m  average a n n ua l  

ra i nfa l l of more than 1 4  i nches ( 3 50 m 1 nd a m;o � i r u rn  annua l ra i nfa l l  of 

less than 20  i nc hes ( 500 mm ) . I t  oc . u p i e s  a bout 'J . S percent of the tota l 

a rea of J o rdan . The maj or  a rea of t i s  z o n e  i s  l ocated between the Ya rmou k 

Rive r  i n  the north and Madab in  the o t  th and between the no rther n G hor 

i n  the west  and J eras h a nd Amn a n  i n  t_he east . he second pa r t  of th i s 

zone i s  the area s u r round i ng Ka rn k . Red Med i ter ranea n  So i l s  const i tute 

the maj o r  so i l g roups in th i s  a r ea , T l i s gent l e  s l opp i ng a rea i s  good fo r 

wheat and other c rops g rown i n  r "J t  -- t ; .-�, -i .,�·-..- ! ..1 · s ummer c rops . P l a nt i ng of 

trees is done i n  a reas of 9 to 2 5  r e s-c. · 1 t  � .  o . a nd ma ny of the h i l l y  a reas 

w i th s lopes a bove 25  percent  s uppo r ·  a � .  r t..:.; cr ver . 

4) The M a rg i na l Zone . M i n i m u m  V c· r· ge annua l ra i nfa l l  i s  

greate r than 8 i nches (200  mm ) and the ma x i mum ave rage ra i nfa l l  i s  l es s  

than 1 4  i nches ( 3 50 m m ) . Th i s  zone occ u p i es a bo u t  6 percent of the tota l 

area of the country . I t  occu p i es a reas between the Sem i -a r i d  Zone a nd 

the Ar i d  Zone . The ma i n  so i l g roups of  th i s  zone are the Ye l l ow M ed i ter 

ranean So i l s . Areas w i th a s lope of l ess  than 9 percent a re u t i l i zed for 

bar l ey a nd wheat . Area s  w i th s lopes from 9 to 2 5  percent a re s u i ta b l e  

for fru i t trees ,  and a reas w i th a s lope o f  a bove 2 5  percent a re s u i ta b l e  
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for forest cove r . 

5) The A r i d  Zone . Ave rnge a n r  lJu l ra : nfa l l  i s  l ess tha n 8 i nc hes 

(200 mm ) . Th i s  zone occu p i e s  91 pe r·cr;nt  of t he ota l ar�a of Jorda n . I t  

l i es east o f  the h ig h lands towa rd r raq and Saud i A r  b i a . M uc h  of th i s  

zone i s  comp r i sed of rocky out- c rops t v .  s t  expa n ses of sto ne a nd g ra ve l , 

and i n  the southern extreme h e r e  i s  5 {.1 dy d es e r t ,  S me a reas of t h i s  

zone a re used fo r g ra z i ng . Natu ra l  vegetat i on i s  l i n i ted to scattered 

scru bs a nd bu shes . Cu l t i va t i on of c ! tps  i s  fou nd on l y  i n  the oases where  

there i s  enough wa te r for i r r i g a t i on . 

Cu l t ivated l a nd i s  not - a _->a h h �  .�f p roduc i ng enoug h food for 

Jordan ' s popu l at i on . A l so ,  c u i t i t a t i r  n i r l  U e ra i nfed a rea can  not be 

expanded beca use a l l  ava i l a b l e  l o nO <d r �.'d d V  i s  used . The so l ut i o n  for 

i ncreas i ng y i e l d s  depend s o n  i mp r�ov l n f� � 'T i c  d o n  ag r i cu l tu r e  ma i n l y  i n  

the J orda n  Va l l ey , rather tha n d cpet .d ! J  �J on t h e  ra i nfed ag r i c u l tu re . 

Therefore , any i nc rea se i n  c u l t i vc: t i on l d t !d s hou l d  occu r  i n  the i r r i gated 

areas . I ncreases i n  the a nnua l p roduct i on of  crops depends ma i n l y  on 

i ncreased y i e l d  pe r dunum ( I nte r na t i ona l Bank fo r Recon str uct i on a n d  

Deve l opment 1 9 6 1 : 7 8 ) . 

Ra i nfed Agr i cu l ture 

Ra i nfed agr i cu l tu re occurs th roughout those a reas wh i ch rec e i v e  

enough ra i n  for cu l t iva t i on . These a rea s a re fou nd ma i n l y  i n  the 
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mounta i ns a nd s teppe reg i ons . The i mprovement of ra i nfed l a nd depend s  

upon ma ny factors . They i nc l ud e :  the average amount of prec i p i ta t i on , 

the type a nd depth of so i  I ,  a nd i ts  topOfJ r·a phy , and othe
.
r so c ia I and 

cu l tu ra l factors  such as i nher i ted ag r i cu l "' u ra l  methods . C rop p roduct i on 

i n  the ra i n fed a rea i s  s ma l l e r  than o n  i tq r i gated l and s . I nc rea sed a g r i 

cu l tura l  p rod uct ion can be ach i eve :J by prope r u t i l i za t i on of ag r i cu l tu ra l 

mac h i nery,  techno l ogy , a nd fe rt i l i zers . I ncreased y i e l d s can be ach i eved 

by u s i ng the l and to i ts fu l l est po e . .  U �) e nd ut i l i z i ng th� best type of 

crops s u i ta b l e  for that l a nd . The on l y  wa y to expand ra i nfed l a nd i s  to 

use the g ra z i ng l and to g row c t� 1ps s u c '1 a s  l egumes (Aresv i k  1 97 6 :  1 1 8 ) . 

The ma i n  crops i n  ra i nfed a r e a s  n o w  a : · e wheat , ba r l ey ,  o l i ves , v i nes , 

fi g ,  and some vegetab l es . 

I rr igat i on Agr i cu l tu re 

The i rr igated a rea i n  J o rdan c o v e r s  on ly  8 percent of c u l t i va ted 

l a nd , 65 pe rcent of wh i ch i s  i n  the J o rdan Va l l ey . I mp l ement i ng of the 

proposed rec l a ma t ion p roj ects wou l d  i nc rease the i r r i ga ted area to 4 ,  940 

acres ( 2 0 ,  000 d un urns ) (U . S .  Department of State 1 97 9 :  79)  . I r r i gated 

land s  i n J ordan are d i s tr i bu ted i n  a l l  ag r i cu l tu ra l  reg i ons : the J orda n 

Va l ley , h i gh l ands and desert reg ions . The area of l a nd under i r r i ga t i on 

i ncreases eve ry year as  a resu l t  of deve l opment and l a nd i m provemen t , 

espec ia l ly i n  the J ordan Va l l ey d i str i ct . Ta b l e 5 . 1 compares the l a nd 
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a rea unde r i r r igat i on in 1 978 and 1 98 5 . 

Reg i on 

TAB LE S .  1 

I RR I GAT I O N  AREA I N  1 973  HJ 1 98 5  

'1 973 1 98 5  

Jordan Va I l ey 
South G ho r  

;;2 , «)00 
�L :1 50 

,1 5 ., 2 SO 

62 , 500 
1 5 , 500 

7 , 2 50 H i gh la nds  a nd Desert  

TOTAL 8 5 ,  2 50 *  

*Add i t i ona l a reas o r  a tota 1 1 r r \ ;Fl t f 'd �ct ea o f  1 8 1  F 7 50 acres ( 73 5 ,  8 3 0  
d unu ms ) 

SOU RCE : J orda n , \� ; · n t•:'. r  ! (l �·vi \ M ! n i :- try o f  I n forma t i o n  and  

Centra l b a n !< o(  .1 : .1 f (. L: t n } , .") ta t i st i ca l  B u l l et i n , A ug u s t ,  

1 97 9 . 

The tot a I i r r i ga ted 1\:H"Jd i n  ·: o tdan · s i.u ,  2 1 0  acres ( 1 7  4 ,  979  

dunu m s )  d i s tr i buted as  the  fo l l ovv i r1g : 

1 )  East  Ghor Cana l p roj ec t i s  2 8 ,  3 ·1 0 ac res ( 1 1 4 , 609  d u n u m s )  , 

or 65 . 5 percent . 

2 )  S ide wad i s  a n d  sp r i ng s  cons i s t o f  7 ,  0 0 8  a c r e s  ( 2 8 ,  3 7 3  d u n u m s ) , 

or 1 6 . 2 percent . 

3 )  Land i r r i ga ted by u nderg round we l l s  i s  3 ,  562 ac res ( 1 4 , 42 0 



dun urns ) I o r  8 .  2 percent . 

4) Land i r r i gated by pumped wa t e r  from J o rd a n  R iver i s  

373 acres ( 1 , 0 5 9  dunums ) , wh ich  i s  0 .  9 pe rcen t .  

5) Ra i nfed a reas have 3 ,  9 6 9  a c re s  ( 1 6 ,  068  d u n u m s ) , w h i ch i s  

9 .  2 pe rcent . ( Khou r i  1 98 1 : 1 33 )  . 

1 04 

G reater potent ia l ex i sts fo r c rop improvement on i rr i gated l and  

than on ra i nfed l and . By the m i d - 1 9 �� os , i t  wa s recog n i z ed tha t fu rther 

ag r i cu l tu ra l  deve l opment wou ld  ie pen·J u on i r r i g a t i on , espec i a l l y i n  the 

Jordan Va l l ey reg ion , u s i ng t he J o r�-. a n  R i v e t� and i ts tr i butar i es . D u r i n g  

the l as t  th ree decades ex te n s i v e  a r e a s  have been under i mp rovem en t  by 

i ntroduc i ng new c rops , i ncorpo r�  t ' ng be t te r  fa rm i ng techn i q ues and 

better i rr i gat i on method s ,  r esu l i nJ i n  2! h i e  h l eve l of  commer c i a l ag r i 

cu l tu re (Haz l eton 1 97 9 :  2 5  - 2 60 ) . , . . rod u c · i t )n i ncrea ses  by l eve l i ng the 

l and a nd sha pi ng i t  to a s moot 1 p l a n e  v�· i h a s l i g ht s l ope fo r wa ter 

d i str i but ion and d ra i nage ,  a nd expand i n g he use of modern i rr i gat i on 

method s .  

Machinery, Fert i l i z ers , a nd Chem i ca l s  

The deve l opment of agr i cu l ture , the expans i on o f  cu l t i vated a rea s 

and i ncreas i ng of crop y i e ld s  depends on the correct use  of techn i q ues of 

mach i nery I fe rt i  1 i zers , and chem i ca l s . Advanced forms of techno l ogy 

used i n fa r m i ng  has some negat ive po i nts too . The negat i ve s i de-effects 
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resu l t  from the imp roper use of a g r i c u H , u :· e  techno l ogy w i thout fi r st 

study i ng the i r  potent i a l i mpact , e � pcc · a ny the i m pact upon the so i l s  i n  

the d r y  l and  a r ea s . I n  s p i te of the i n( r e;:. s ed u s e  of mach i nery , fer t i  1 i z e r s , 

and chem i ca l s  d ur i ng th l a s t  two d P cad c .. ·�� r t! e u s e  of adva nced for m s  of 

techno logy i n  J ordan i s  l ow i n  comp�}. ;' � s i on '.rv i th other cou ntr i es i n  t h e  

M i dd l e  East . There a re ma ny p o s s L ... l l e  r·ea so r i S  to exp l a i n  w hy the 

adopt ion  of  new techno l ogy i s  l i m it ed i n  J o  d, n ,  part i cu l a r l y  in  the 

d ry la nd a r eas (Ma zu r 1 97 9 : '1 60 } . 

1 }  N ew techno l ogy ha s n � d ,  )CCn clev . . l oped i n  Jorda n . 

2}  N ew tec h no l o s;y 1 a :-:) ned �)1.-.'t�n acL pted t o  J o rda n i a n  

cond i t i on s . 

3} Even i f  ado,.>tf'd .. ;·K r i c t : 1 •:. , :  : .d p� ·od uct i on i n  J o rdan m i g ht 

not j us t i fy the cost by rna �d n� ·  1 :  n , ' c r : �  .. < :  . .! ; F  

4 )  Fa rme r s  a re oftc r �  •' e l uc t ;:: I.Tl t o  adopt new techno l og y 

because of pe rsona l c ha ra cte t� i s t i cs � ;; : __ , c l '  a s  the i l l i te r acy of J orda n ' s  

fa rmers , o r  i nadequac i es i n  h S )' S tem of a e l i ve r i ng new techno l ogy 

to the fa rmer (fa rm i nput  s u p� ! · e r s /  a� r i cu l tu ra l extens i on , ag r i cu l t u ra l  

cooperat i ves )  . 

Mach i ne ry . The t rad i-t i ona l method s of so i l  t i l l age , p l an t i ng , 

and h arves t ,  a re s t i  1 1  u s ed i n  some a r eas of J ordan . Most of the 

fa rm i ng , how·ever , i s  dependent on modern mach i nery , such as  trac to r s , 

dr i l l s , comb i nes , s prayers , a nd p l ows . Mecha n i zat i on has ta ken p l ace 
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d u r i n g  recent d ecades , a nd ha s sp r"'ead q u i te rap i d l y  s i nce the ear l y  

1 9 60s . The n u m be r  of tracto rs i n c r ea sed from 1 ,.  000 i n  1 950  to 3 ,  748 i n  

1 97 5 . A l so g row i ng i n  u s e  a r e d i sc p l ows ( d i sc d r i l l ers , and harvesters  

(U . S .  Depa rtment of Sta te 1 97 9 : SO} . 

I n  J o rdan the u s e  of h�act o r s  i s  not f�ncou r"aged by a l a bo r  short

age ,  but beca use of the need fo r a h i �  . .J ht� r d eg ree of weed contro l a nd the 

supe r i o r  s tanda rd of c u l t i va U c¥n U 1a t  t s  obta i f 1ed by i ts u se . Mod ern 

ag r i cu l tu ra l  equ i pment  i s  u s ed m u. n. ·l req uen U y  o n  o p e n  l a nd w here the 

so i l  i s  d eep . T rad i t i ona l fa nn i ng m e U"H ds 2·'lTe s U I !  be i ng used exten s i ve l y  

i n  t h e  roc ky a rea s a nd those w ith r ugged te r ra i n , App rox i mate l y  2 0  per

cent of the fa r me rs in the r a i nf..:t�d a r· c  .. �s u s e  the i r· ow n tractors  for p low i ng;  

65  percent  h i re tractors  and ·1 5 pe r-ce n t. u s e  d raft an i ma l s  (Aresv i k  1 97 6 : 

91 ) . 

One resu l t  of u s i ng mod e r n  c�q u ! pment fo r agr i c u l tu ra l  purposes 

i n recent yea rs ha s been a n  i nc reas e  i n  the  r a te f eros ion . The i ntro

duct ion of fa rm mecha n i za t i on wa s not accompa n i ed by ed ucationa l 

prog rams to t ra i n  fa rme rs i n  the co r r ect cho i ce of i m p l ements a nd the i r 

proper use  w i th refe rence to so i l  a nd c l i ma t i c  cond i t i ons . M a ny a r eas i n  

J ordan have been s e r i o u s l y  effected by so i l  eros i on res u l t i ng i n  d ec l i n i ng 

product i v i ty of the l a nd . The w i d espread of  tractors , for exa mp l e ,  has 

l ed to p l ow i ng of s u bma rg i na l  l and i n  the d ry areas . Such l a nd shou l d  

have been l eft for g ra z i ng (Aresv i k  1 976 :  91 ) .  
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relat ive ly  new in J orda n . A s  yet , c he. � co ! s  and fert i l i zers  are  not w i d e l y  

used because of the i r cost a nd the r c k  uf i nr· w ! edge on proper u se . 

Many fa rmers  i n  the ra i n fed a reas p refe. r to m i n i r  i z e  r i s k  rather than 

max i m i ze p rofi ts . I n  the i r r i ga ted "H' ec s , the ava i l a b i l i ty of i rr i ga t i on 

water encouraged fa rme r s  to u � e  cJ ua k ; a ! s  · n d  f · rt i I i zers  to i ncrea se 

l and y ie l d s . The maj o r i ty of fa nl·le r s  l n  he i rr·· i ga t ed a r eas use  fert i l i ze r s  

for vegeta b l es a nd fr u i t  t rees ,  v he r tm s  · t h e  ra i nf ·  a rea s the  u se of 

fert i l i zers  i s  i nfrequent . Th re a r e d i ffe r  nt k i · 1d s  of fert i l i ze r s  u sed i n  

Jordan suc h a s  p hos phate n d  n i t rorr-n . To bi e 5 .  2 shows the tota l 

amount of fer t i l i zers  that ha s ueen s .'> l d  I l l  J o rdan from 1 960  to 1 97 6 .  W i t h  

regard to the a p p l i cat i on o f  fe r· r i ! l z t: r  F,r,; r  hecta re of  a ra b l e  l and , J orda n 

ranks the l owest of a l l  N ea r  E a s t  cou : d ;� e . · '• l h n ly 0 .  6 k i log ram of 

n i trogen and 1 .  1 ki  Jogram of  F- hosp�·n te pe r 1e ·- ;: · re ( U . S .  Depa rtment of  

State 1 97 9 : 80 ) . Modern ag r i c u l t u r e  req u i re s  d i verse  k i nd s  of c h em ica l s  

as pa rt of i m p rov i ng techno logy to contro l weed s i nsects , and p l a nt 

d i seases for h i g her  y i e ld s . Ta b l e  5 . 3 s ho\i. s  the tota l amou nt  of a g r i -

cu l tu ra l  chem i ca l s  used i n  J o rdan i n  1 97 6 .  

Land Ten u re 
- ---

The average s i ze of ag r i cu l tu ra l l and ho ld i ngs  va rys acco rd i n g  

to l ocat ion .  I n  t h e  Jordan Va l l ey , wh i ch conta i n s a th i rd o f  t h e  country ' s  



Yea r 

1 960 
1 961  
1 962 
1 963 
1 964 
1 96 5  
1 966 
1 967 
1 968  
1 969 
1 970 
1 97 1  
1 972 
1 973 
1 974 
1 97 5  
1 976  

TAB LE 5 . 2 

I NO RGA N f C FE RT H.J Z :: p·s - O LJ TO �--=p M E RS 

DU RI G 1 9 60 TO 1 9 '? 6  ons )  

Phosphat i c  _ 1 t. r C2SJ���-� 

377 . 0  L '? 2 8 . 0  
3 1 6 . 0 2 ,  - n H L  0 
4 1 4 . 0 , � �� 0 .  0 
694 . 0 S , S � �L O  
585 . 0 �) , 3 ·; 'J . 0 
7 54 . 0 5 ,  ) 3 1  .. 

1 , 2 5 5 . 0  6 1 �=� � / , J 
32 5 . 0  • 

I J {� i.L 0 
3 03 . 9 L � ' t J . -! 
376 . 3 1 �, '/ 2 ) � 3  

1 , 5 1 6 . 0  � :- � � ;  p 
3 , 546 . 0 t� ,' � r.. : .  

I · •  • " •  ...._., 

72 . 0  2 .  )'_� ·. ; . -. · 

NA , J Fl . O  
NA a ·{ o .  o 
NA 20� 0 
3 97 . 0 4 5D .  0 

Other --

282 . 0  
3 64 . 0 
444 . 0 

1 , 070 . 0  
1 ,  3 58 . 0  
1 , 8 60 . 0  
2 r 460 . 0  
1 , 200 . 0  
1 , 1 79 .  2 
1 . 2 1 1 . 8  
1 , 1 1 1 . 0  

3 90 . 0  
73 6 . 0 

1 , 57 0 . 0  
2 8 0 . 0 
8 0 1 . 0  

NA 

1 08 

Tota l 

2 , 347 . 0  
2 , 868 . 0  
3 , 0 88 . 0 
7 , 2 83 . 0  
7 , 2 62 . 0  
7 , 8 5 1 . 0  

1 0 , 2 3 2 . 0  
2 , 8 8 1 . 0  
2 , 8 2 6 . 5 
3 , 3 1 0 . 4  
3 , 502 . 0  

1 0 , 40 8 . 0  
3 , 8 07 . 0  

NA 
NA 
NA 
NA 

SOU RC E : Repo r t  on J o r ia :2.' Depa r t m e n t  of State , 1 97 9 . 

The �r i c u l tu r a ! Dev e l op m e n� of J o rd a n , 

Aresv · k ,  1 9 7 6 .  



TAB LE 5 .  3 

AGR I CU LTU RAL CH EM I CALS SO LD DU R I N G 1 97 6  

(Tons )  

P lant Chemi ca l s :  

Tree Washer  
Fung i c ide s  
G reases for t ree band 

0 . 232 
1 3 . 967 

0 . 1 1 3 

Mercu ry Compou nds : 

Phosphat i c  compou n d s  
S u l phu r i c  compou nds  
Copper compounds  
Ye l low s u l ph u r  
Ben t ine  H exach l or ide  
Othe r s  

4 . 583 
33 . 728  
48 . 950  

4 . 000 
4 . 000 
4 . 7 1 0  

Veter i nary  Med i c i nes 6 . 000 

Cases 0 . 595  

TOTAL 1 33 . 02 5  

SOU RCE : Repo rt on J ordan , Depar tment of Sta te , 1 979 . 
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econom i ca l l y act ive popu l a t ion , the average l a nd ho l d i ng i s  under 

5 acres (20  d unums)  per  person . I n  the h i gh l and reg ion , y i e l ds a re 

l owe r d ue to ter ra i n· and the fa rms tend to be l a rger  w i th some exceed i ng 

500 acres ( 2 , 000 d un ums ) { F i s her  1 97 7 :  457 ) . 

Land ho l d i ngs  i n  the ra i n fed a rea varys i n  s i ze from those of the 

i rr igated a rea s . Ten pe rcent of the l and owners w i th the l a rgest  owner

s h i p ,  i n  the  ra i nfed r eg i on ha ve 35  to  45  percent of  the  l and a rea ,  w h i l e  

the 7 5  pe rcent o f  l and owne rs  w i th the sma l l est owner s h i p have abo u t  

30 t o  40 percent of t h e  l a nd a r ea . The a rea i n  the J orda n Va l l ey i rr i gated 

by_ the East  G hor Cana l has  a mor e  eq u i ta b l e  d i s tr i bu t i on of owner s h i p than 

is  fou nd i n  the r a i nfed fa r m i ng a r eas . S i x  percent of l a nd owne r s  w i th 

the l argest  h o ld i ngs own on l y  1 4  pe rcent of the tota l a rea (Ta b l e 5 . 4 ) 

(Ma z u r  1 979 :  1 5 1 )  . 

The s i ze of l a nd ho l d i ngs i n  the i r r i gated a rea ha s cha nged i n  

the l as t  two d ecad es . I n  1 9 62 , the government passed a l eg i s l at i o n  on 

l a nd ho ld i ngs for the i r r igated a reas . The i n i t i a l  l eg i s l at i on  ( be fo r e  1 96 2 ) 

prov i ded for a ma x i mu m  ho ld i ng of 7 5  acres ( 3 00 d unums ) . T h i s was  

i ncreased to  1 2 5 a cres  ( 500  d u nums ) i n  1 960 , and was  redu ced to 50 acres  

( 200  d unums ) i n  1 9 62 . U nd e r  the  1 96 2  l eg i s l a t i on , ho l d i ngs  of 7 .  5 to  

1 2 . 4  acres  ( 3 0- 50 d unums ) wer e  to be  a l l otted in  fu l l ; thos e w ho had 

hol d i ngs of 1 2 . 5 to 2 5  a c res ( 5 1 - 1 00 d u n u m s )  were a l l otted 1 2 . 4  acres 

( 50 d unums ) p l us 2 5  pe rcent  of the add i t i ona l a rea ; per sons w i th ho l d i ng s  



TAB LE 5 . 4 

S I Z E D I ST R I B UT I ON O F  AG R I C U LTU RAL 

LAN D H O L D I N GS I N  J O RDAN IN 1 97 5  

N umbe r  of A rea of 
Ho ld i ng s  H o l d i ng s  

S i ze C l ass  ( Pe rcent (Percent 
( Du nums)  of Tota l of Tota l ) 

Less  than 1 0  24 . 4  1 . 1 

1 0  - 2 9  24 . 2  5 . 6 

3 0  - 49 1 5 . 1 7 . 3  

50  - 9 9  1 7 . 0 1 4 . 3 

1 00 - 1 99 1 0 . 7  1 8 . 3 

200 - 499 6 . 6 2 4 . 2  

500 - 999 1 .  4 1 1 . 4  

over 1 , 000 . 7 1 7 . 0  

SOU RCE : E conom i c  G rowth a nd Dev e l opment i n  J o rda n , 
M .  M a z u r , 1 97 9 . 

1 1 1  
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of 2 5 . 1 to 1 2 3 . 5  ac res ( 1 0 1 - 500  d u nums ) wer e  a l l otted 1 5 . 3  acres ( 62 

dunums ) p l u s  1 7  percent of the add i t iona l a r ea ;  those persons hav i ng 

ho l d i ngs of 1 2 3 . 6 to 2 47 acres  ( 50 1 - 1 , 000 dunums ) wer e  a l l otted 3 2  acres 

( 1 3 0  dunums )  p l u s  1 7  pe rcent  of the add i t i ona l area; and those per so n s  

wi th ho ld i ngs i n  excess o f  2 47 acres ( 1 , 0 0 0  d u n u m s )  wer e  a l l ot ted 50  acres 

( 2 00 d un ums ) ( Ha z l eton 1 97 9 :  2 6 1 ) . 

Land ten u r e  i n  J orda n  i s  of th ree types : 1 )  three-fo u r ths  of t he 

agr i cu l tu ra l  ho l d i ngs a re ent i re ly  owned by fa rmers , 2 )  1 5  to 2 0  per cent  

are  rented ho ld i ng s , a nd 3 )  the  rema i n i ng a re pa rt i a l l y  ow ned a nd 

pa rt i a l ly rented ( M a z u r  1 97 9 :  1 5 5 )  . 

Ownersh i p  ho ld i ngs  on the who l e ,  a re g reater i n  the dry l a nd 

area s  of J o rdan . I n  1 97 5 ,  49 pe rcent of the tota l numbe r  of ho l d i ng s  we re 

in s i ng l e  pa rce l s ;  the oth e r  51  percent -of ho ld i ngs ave raged three pa rce l s  

per ho l d i ng .  For the two g ro ups combi ned , the overa l l  average i s  a bou t 

2 . 3  parce l s  per ho l d i ng . I n  the J orda n Va l l ey reg ion t he average i s  1 . 2 

parce l s  per ho ld i ng beca use  of the dev e l opment and red i str i but i on of l a nd 

(Ma z u r  1 979 :  1 54- 1 5 5 )  . 

C l i ma te ,  so i l ,  a nd topog raphy a re the ma i n  fa cto rs that affect 

agr i cu l tu ra l  p roduct ion i n  J ordan . The re a re other facto rs , however , 

that l i m i t  J o rda n ' s  a g r i c u l tu r a l  product i on . They a re :  

1 )  Water needs . The poss i b i l i ty for i ncreas i ng water s u pp l i es 

for ag r i cu l tu re i s  cons tra i ned by the l i m i ted ava i l a b i l i ty of water . 



2 )  T h e  s i ze a nd natu re of ag r icu l tu re ho l d i ng s . 

3) I neffi c i en t  fa rm i ng method s . 

4) The J oss  of a s u bs ta nt i a l  port i on of the ag r i cu l tu ra l  wo r k · 

force as  fa rme rs a re a ttracted to h ig he r  pay i ng j obs i n  other Arab 

countr ies  (U . S .  Depa rtment  of State 1 97 9 :  7 2 )  . 

1 1 3 

As a r es u l t  of deve l opments i n  Jorda n , i n  agr i cu l tu re ,  the cou nt r y  

h a s  begun export i ng c rops t o  t h e  s u r round i ng Ara bi a n  cou ntr i e s . I nc r e

a sed p rod uct ion y i e lds  va ry from one c rop to the othe r . . Whea t and 

vegeta b l e  p rod uct i on have i nc reased more than other f i e l d  crops  have o r  

fru i t .  These va r ia t i ons  a re d ue p r i ma r i l y to the J o rdan Va l l ey a rea 

deve l opment , w h i ch i s  very s u i ta b l e  for the g row i n g  of vegeta b les . I n  

the n ext chapter , ag r i cu l tu re prod uct ion of c rops , vegeta b l es ,  fru i ts ,  

and I i vestock w i  I I  be d i scussed . 
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CHAPTE R S I X 

AGR I CU LTU RA L  PRODUCTS 

Th i s  c ha pter i nves t i ga tes a g r i cu l tu ra l  p rod ucts , and env i ro n 

menta l fa ctors  i n fl uenc i ng c rop y i e lds  i n  Jorda n .  A va r i ety of f i e l d  

c rops , fru i t  t rees , a nd vegeta b l es a re g rown 
.. i n  J ordan . . Genera l l y  fi e ld 

c rops a re p lan ted i n  the ra i nfed a reas , fru i t  trees i n  the u p l a nd reg i on s , 

a nd vegeta b l es i n  both ra i nfed and i rr i gated a reas . The s uccessfu l 

p rod uct ion  of these agr i cu l tura l p roducts i s  i nf l uenced by weathe r a nd 

c l i ma te , s o i l ,  terra i n ,  mo i stu r e , a nd wate r resou rces . As a res u l t , t he 

d i str i but i on , of a g r i c u l tu ra l p rod ucts among the agr i cu l tura l reg i on s  of 

J ordan r efl ect the i nf l u�nce of  env i ronmenta l fa ctors  as  g ro wth a nd 

p roduct iC'n . 

F i e ld C rops 

There a re a va r iety of ag r i cu l tura l crops p rod uced i n  J orda n 

(Ta b l e  6 .  1 )  . Most  of t he fi e l d  c rops a r e  g rown i n  the ra i nfed area w h i c h  

p rov ide fert i l e cond i t i o ns w i thout s i g n i fi cant  add i t iona l  costs . C ro p  

y i e ld s  a nd p roduct ion  i n  the ra i nfed a rea a r e  i nf l uenced by env i ro nmenta l 

e l ements . The ra i nfed a rea i s  cha racter i zed by a l arge ra i nfa l l f l uctuat i on , 



C rop 

Wheat 

B a r l ey 

Lent i l s  

Kersenneh 

M a i z e  

Sesame 

Ch ick Peas 

Broad Beans 

SOURCE: 

TABLE 6. 1 

MAJOR FIELD CROP PRODUCTION AND AREA 1 973- 1 977 

(Area In thousands of acres , production i n  thousands of tons) 

1 973 1 974 

� Product i on Area Production 

5 1 4 . 8 50 . 4  608 . 1 244 . 5 

1 3 1 . 4  s . s 1 51 . 3 ·.�,(i . l  

60 . 0  I L 3 53 . 4  � 9  5 

7. 0 . G 2 . 3 'i 9 . �  � . 6  

0 . 5 0 . 2  �- . '; (] .  1.� 

L 'i  G . � ,: ( '] 

1 & . 0  � < \). s �..-r � �� f L l  

0 . 7 ��j� 'l_ ��_._2 G. . 7  

747 . 1 65 . 7  87 5 .  9 3 30 . 3  

Report � Jordan ,  U . S .  Department of State , 1 979.  

1 975 

A rea Prod uction 

292 . 2  50 . 0  

no . ?  1 1 . 8  

] 6 . 3 5 . 2 

1 1J , U  � .  s 

L �  0 . 7  

(� . 'j 0 . ; 

of) . �  A 
;.;. j 

472 . 4  69 . S  

1 976 

Area Production 

338 . 2  66 . 6  

i 32 . 5  1 3 . 2  

56 . 7  9 . 4  

, 1 . 7 V f t:; \.i . u  

; . 3 O . G  

0. ! ') . ' 

!i . O v .  

_.5!, /fj _ll 
545 . 9  91 . 3  

The M idd l e  East � North Afri ca ,  W .  B .  F isher,  Europa Publication Limited , 24th Edition , 1 977 . 

1 977 

� 
3 1 2 . 5  

1 i 4 .  

33 . 3  

C G . � 

0 . 5 

� . 5  

.::s� 
���.  'U 

Production 

62 . 5  

1 2 . 0  

6 . 0  

1 . 9 

. 3  

1) , 1$ 

. ..L�l 
�3l . '1  

..... ..... 1..11 
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a nd s ha l l ow poor so i  I s . Th i s  i s  pa rt i cu l a r l y  true on the mounta i n  s l opes 

that a re a ffected a l s9 by e ros i on . 

F i e ld c rop a rea i n  the ra i nfed a rea i s  approx i mate l y  7 9 . 5  perce nt 

of the tota l c u l t i va ted l and (F i g u r e  6 .  1 ) . The cu l t i vated area fl uctuates 

from year to year  depend i ng on the c l i mat ic  cond i t ions . Ta b l e 6 . 1 s hows 

the f l uctuat ion  of f i e l d  crop a rea wh i ch wa s 87 5 , 900 acres ( 3 , 546 , 1 00 

dunums ) i n  1 974 , 472 , 400 acres ( 1 , 9 1 2 , 500 dunu m s )  i n  1 97 5 ,  545 , 9 00 a c r es 

( 2 , 2 1 0 , 1 00 d unums ) i n  1 97 6 ,  and 47 6 ,  1 00 acres ( 1 , 9 27 , 500 d unum s )  i n  

1 977  respect i ve l y . The fi e l d  crop a rea i s  d i str i buted throug hout  a l l 

a g r i cu l tu ra l r eg ions wh i ch i nc l ud e :  1 )  the desert  a rea w h i ch rec e i v es a n  

average a nn ua I ra i nfa I I  of 6 to 1 0  i nches ( 1 50 - 2 50 m m ) , 2 )  t he easte r n  

area that  rece ives a n  a verage ra i nfa l l  o f  1 0  t o  1 2  i nches ( 2 50 - 300  m m ) , 

3)  the western p la i ns that  rece ives an average annua l ra i nfa l l of  1 2  to 

1 6  i nches ( 300 - 400 mm ) , 4) the up l a nd a rea wh i ch rece i v es an a n nua l 

average ra i n  fa I I  of more tha n 1 6  i nc hes (400 mm) , and 5 )  the G hor a rea 

wh i ch d epends ent i re l y  on i r r i gat ion  from t he Ea st  G hor Cana l a nd 

tr i buta r ies  of the J ordan R iver . 

Crop p roduct i on f l uctuates from year to yea r depend i ng on 

env i ronmenta l cond i t i ons a nd the cu l t ivated a rea . Crop y i e l d s  for each 

agr icu l tu ra l  p roduct ion a l so fl uctuates from yea r to yea r ,  d ue to the a mo u n t  

a nd d i str i but i on o f  ra i nfa l l  and so i l q ua l i ty .  Wheat y i e ld fl uctua t i o n , for 



CU LT iVJl TE D LAN n '1 9 1" 6  

S I r r i ga t ed 

SOU RC E : Repo rt on J o rda n , U . S .  Department 

of State , 1 97 9 . 

Area 

1 1 7  
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examp le , affected the p roduct i on i n  1 973  compa red to 1 97 5 . I n  1 97 3 , 

51 4, 800 acres ( 2 ,  084 , 2 00 d u n u m s ) produced 50 , 400 tons of  w heat  w h i l e  

i n  1 97 5  u nder  better  cond i t i on s  on l y  2 9 2 , 2 00 acres ( 1 , 1 83 , 000 d unu m s )  

y ie l ded 50 , 000 ton s . The f l uctuat ion o f  f ie l d  crop p rod uct ion i s  demon

strated c l ea r ly i n  Tab l e  6 .  1 .  The tota l p rod uct ion  of maj or f ie l d  crops 

in  1 973 wa s 6 5 , 7 00 tons , 3 3 0 , 300  tons i n  1 97 4 ,  69 , 800 tons in  1 97 5 ,  

91 , 300 tons i n  1 97 6 ,  and 83 , 700  to ns i n  1 977 . · 

The most i m portant ag r i cu l tu ra l  c rop i n  J ordan i s  wheat , not 

o n l y  because of i ts  econom ic  va l ue ,  bu t i t  is  the p r i ma r y  mea n s  of food 

for the J orda n i an s . Wheat i s  p l a nted i n  a w ider  a rea i n  Jorda n  than a ny 

other crop . Average wheat  p l a nt i ng s  from 1 967 to 1 973 wa s a bout  

5 1 8 , 7 00 acres  ( 2  m i  I I  i on dunum s ) , wh i ch i s  more  than  ha  I f  of the  

cu l t ivated a rea i n  J orda n . Wheat p l a nt i ng a rea dec rea sed i n  1 973  to  1 97 7  

to 42 5 , 000 acres ( 1 . 7 m i l l  i on  d u n u m s ) . Wheat  i s  now p l anted i n  t h e  

eastern reg i on ,  western p l a i ns a rea ,  u p l a nd reg i on , a n d  t h e  Ghor  d i s tr i c t ,  

d u e  t o  t h e  su i tab i  I i ty of so i  I a nd bou nt i fu l  water . Wheat  p rod uc t i o n  

fl uctuates l a rg e l y  due t o  the fl uctua t i on o f  ra i nfa l l . Prod uct ion  i n  J orda n 

w i th m i n i mum and max i mu m  ra i nfa l l  cond i t i ons i s  about 8 6 , 000  ton s  a nd 

2 2 8 ,  000  ton s ,  respect i ve l y  (A esv i k ,  1 97 6 :  1 37 ) . F i gu re 6 .  2 s hows the 

f l uctuat i ons of wheat p rod uct i on , y i e l d  a nd a rea , and the ra i nfa l l  w h i c h  

i l l us trates the re l at ion s h i p  between them . 
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FIGURE 6 . 2  

AREA ,  YIELD , AND RAINFALL RELATIONSHIP S  WITH WHEAT PRODUCT ION 
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Ba r l ey i s  p l a nted i n  the  ma rg i na l  «.il roa s  su r round i ng the w heat 

g row i ng reg i ons . B a r l ey matu res ea r l  i e , 1 1 a n  wh ;;oat , therefo re fa i r  y ie l d s  

are produced w i th ra i n fa l l  amounts t .  c t wou ! ""i be i suff i c i ent for w hea t . I n  

compar i s ion to wheat , ba r ley has a t i g f  ' o  e r� a n ce for sa l t ,  whi ch a l l ow s  i t  

to have re l at i ve l y h i g h  y ie l d s  unde r i r r · .  a t ed cond i t i on s  ( I nter na t i ona l 

Ban k  for Reconstruct ion and eve lopmen 1 96 1 : 8 5 ) . Prod uct i on of ba r l ey ,  

l ent i l s , ma i z e , sorgh 1m , b road bean--- , ·:-tnd ch i c k  pea s fl uctuates from yea r 

to year depend ing  on the a mo u n t  of t d i nf- i .  D r  oug ht yea rs  dec rea ses  

the p roduct ion to  a bout r.o  percent o f  t h e  average y i e .d (Ta b l e 6 .  1 ) . 

There a re ma ny fa cto r s  t h� t  c.::. u s e  the dec�·ease a nd /o r  f l uctuat ion  

of fie l d  crop product i on . Facto r s  - {'· h  n s :  the f l uctua t ion of  ra i n fa l l ,  poor 

so i l-mo i stu re ma nagement , poor l y  p rt. pt red seed , the type of seed , ha nd 

seed i n g , fert i l i zer , a nd heavy we .d i n f�·s tat i on . The l ast fou r  pro b l em s  

cou l d  b e  avo ided by u s i n g mod e r n  a g r i cu l t t ra l mac h i nery , fer t i l i ze r s , 

and chemi ca l s (Aresv i k  1 97 6 :  1 4 5- -l ll G) . 

Fru i ts 

Fru i t  p roduct ion i s  one of the maj or  aspects of the agr i cu l tu ra l  

econo�y of Jordan . I t  occu p i es app rox i ma te l y 8 1 , 000  acres  ( 3 2 8 , 000  

dunums ) o r  1 1 . 6  percent of the  tota l cu l t ivated l and in  1 97 6  (F i g ur e  6 . 1 ) . 

The h i g h  va r ia b i l i ty of c l i ma te ,  e l evat ion , and s l ope a l l ows for the s p r ea d  
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o f  a w i de range o f  fr u i  tre � frorL scrn ! - - 2! i.1d s u b-·tr�op i ca l  env i ronments . 

Maj or fr u i t  trees i nc;: l ude :  � t  u s A h'� H FH��.; ·:� 0  dt:. t �  p !ams , and dec i d uou s 

fru i t  trees ( U . S .  Depa r n·tent  of Std t e  : 97  �1 '1 5 . r u i t  tr ees a re g rown 

o n  rough or  h i l l y te ·r r a i n  U dt  t s  I.H1 .S �.d i.<l h i f: for othe r crops or vegeta b l es . 

The fr u i t  tree cu l t iva ted a r ea i s  c oncE; n t l"atcJ ma i n l y i n  l r b id  and Ba l qa 

fo l lowed by Amma n a nd Kc rz" k i s.  r � c ·· . 

Fru i t  prod uct i on f it,  c tt - t e �; rnm yea �- to yea r (Tab l e 6 .  2 )  

depend i ng o n  weathe r cond ' U o n �  w i ·l ; c h  ._w e; respon s i b l e  fo r the l o w  y i e l d s , 

espec ia l l y i n  the ra i n fed .::t t ('(1 S . B P-::: ; d ;: ��  c n mat i c  co d i t i on s ,  the re  a re 

other p ro b l ems tha t c a u �.., e !c�v� .. p � c . d ll(. t \�n . F dt... to r s  s uch as : sha l low 

and poor s o i l s  i n  the me' '  1 t t1 i n r · - �� ) c  .. � : _, ;  fa i l u re to u se fert i l i zer s to i nc rea se 

fer t i l i ty ;  the d i ffi c u l ty of t b � � � � i  <., ,.·:� ; · f - � � : t t u t ,) . nh c h i nes on the mou n ta i n  

s l opes for t i l l a ge a nd e L l  t hr ·  u ,  : ·, :  ··n : . :  : i ;: �'· '--' � · of (2 hem i ca l s . I ncrea s i ng 

fru i t  p rod uct ion ca n be ad i e v ed bv \ n: ; _; r' ( v ll"!9 he ave rage y i e ld pe r a cr e  

(dunu m )  a nd by expand i ng the u t ;  v �::ted a r· .. a .  The y i e l ds can be 

increased by the u se of chem i ca l r- . f � l� t i ! i ze s ,  a nd mac h i n e r y . The 

expan s i on of h i I I  s id e  fr u i t  c u  t i va t i on can 1 e ach i eved on the u ndeve l o ped 

h i l l s i de s  u t i l i z i ng l a nd u sed for vvheat a nd ba r l ey a nd i n  the forage cro p , 

and g ra z in g  areas  ( I nter na t i ona l Ban k  fo r Recon s t r uct i o n  a nd Deve l opment  

1 96 1 : 8 1 ) . 

O l ive  trees a re the maj o r  tree type p l a nted i n  the mou nta i n  



FRU I T  

A l mond 
App l i es & Pea rs 
Apr i cots 
C i t r u s  F r u i ts 
F i g s 
B a n a n a s  
P I  urns & Peaches 
O l i ves 
Grapes 

1 970 

0 . 5 
0 . 8 

3 . 8 
3 . 0  
8 . 2 
0 . 5 
3 . 0 
6 . 2 

1 97 1  

1 . �-

0 . 6 

8 . 9 
2 r :J 
i-+, 3 
O . J. 

'i 8 .  5 
1 8 .  

TAB LE 6 . 2 

PRODUCT I O N OF FRU IT I N  J ORDAN 

i 972  

1 . 0 
!.: �) 

" ''• ,.i , -� 

-; . 

G .  'f 
3 5 . 0  
1 8 . 2 

(Thousands of ton s )  

1 973  

0 1 
0 . 4 

1 S L= .. 
t 0 
) "'\ 
.... lt _-; 

5 .  --. 

1 S74  

0 . 3 
,. <\ 

•. 'J 

1 - 5 
..... , ... r �), �;( �) 

.'�. ' :-:· 
�} " "/. 

40 . 5  

1 97 5  

1 ,, : , !,l 

� • £.1 
6 . 8 
2 r �;. 
� t . � 

f, .. :1 

0 � 3 
: .  ·-...... . L 

SO U RCE : Repo r t  on J o r da n , U . S . Department of State , 1 97 9  

The Agr i cu l tu ra l  Deve l opment of J ordan , Aresv i k ,  1 97 6 .  

1 976 

0 . 6 
0 . 
0 . 2 

1 6 . 5 
0 � 3  
£; � 5 
0 . 4  

1 2 . 5  

1 977 

0 . 4 
� • 6,.. 

0 . 5 
3 6 , 5 

0' . 6 
. ..> . ;�; 
" 'tj " v, 

.... N w 



reg ions . O l i ve g roves a re p l a nted on n1ou rt==  in  s l opes that  rece i ve a n  

average a nnua l ra i nfa l l  of mo re than 1 2  i r  d es { 3 00 mm ) . The a rea i n  

groves i nc reased from 1 3 , 3 3 8  ac res ( '; ii ! t 0 0  d u  turns )  i n  1 96 1  to 3 3 , 8 3 9 

acres ( 1 37 , 000 dunums ) i n  1 973 . G r  pe a r �  o r s  a re a l so p la nted i n  the 

mounta i n  reg i on . G rape a r bo r s  hav e  fi uct Aated a round 1 7 , 2 90 a cres  

(70 , 000 du nums ) s i nce 1 9 6 1  (Ar esv i k  1 97 6 . 1 70 ) . 
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Bananas a nd dates a re p l a r  te i i n  the Ghor d i st r i ct .  Both d ema nd 

hot c l i mates , but bananas need mo r e  water· than da tes . .Banana s a re 

p lanted i n  the G hor  reg ion where the e · s u i ta b l e  so i l  and p l en t i fu l  

water . The banana p rod uc t i on a ca l l c-: s  a v t� r aged around 1 ,  2 3 5  a c re s  

{ 5 ,  000 d unums ) s i nce 1 968 . Bar  a rt ;;..! r· roduct i on fl uctuates  from yea r to 

year d epend i n g  on the weather c nr.. i t " or.s (Tab le  6 .  2 ) . I ts p rodu ct io n  i s  

affected l arge ly  by hot a nd d ry w i nc·s . Bana na prod uct ion cou l d  be 

dou b l ed j u st  by u s i ng w i nd b rea k�. ;' rllund the groves . Date trees a re 

p lanted i n  the G hor , Dead Sea r eg i on a nd Desert t�eg i on ,  i n  w h i ch  the 

c l i ma te cond i t i ons i s  su i ta b l e  (Aresv i k  1 976 :  1 7 1 ) . 

Vegeta b les 

Vegeta b l es have ga i ned i mpo rtance in J o rdan ia n agr i cu l tu r e , 

becau se of  the expans ion of i r r igated a reas . I n  fact , 90 percent of the 

i rr igated l a nds a re p la nted in fru i ts and vegeta b l es . However ,  the a rea 
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used for vegeta b les  i s  sma l l .  Vcge�·;, h l f· ·�.i �  i.YVt ! ng a r ea amount s for o n l y  

8 .  9 percent of J o rda n ' s  tot I cu l t hr·· t cd ·:l t (;a , o r  a out 61 , 7 50 acres 

(2 5 , 000 d u nums ) ( F ig u r e  6 . 1 ) . T h '-"  ) o ;A ·  . .  �; n \/a l l e y  � s  es pec ia l l y favora b l e  

for vegeta b l e  p roduc t i on  d u e  to U e :. u i L; bi 1 1  ty of �: __ , , ,  weather cond i t i o n s , 

a nd the ava i l a b i l i ty of wa t e r  for i r  j .- a t i un . · ·eg eta b ! es are  a l so  p l a nted 

in the h ig h la nds d i s tr i ct whe r e  s l op·c s !: re r ,ot  s teep , and the so i l i s  g ood . 

From yea r to yea r the vege ta b l e a r· � a  fl uc t  .1 ;�tes det.Je nd i n g  on the 

weather  cond i t i ons a nd the ma r ket  -.:L� � . ·(·U' cd s . -. he a r ea ha s  i nc reased fro m  

60 , 370  acres ( 2 44 ,  0 0 0  d unums ) i n  1 9 / 1  t o  7 0 , 000  � c r e s ( 2 8 3 , 7 0 0  d u n um s )  

i n  1 97 2 , a nd to 7 3 , 700 ac res { '1 �H L  :) (; t ,  c u nums ) i n  1 97 3  (Aresv i k  1 97 6 :  

1 54) . 

The va l ue of vege a · . ! ,  . .  ) r·u'J l' Ct i !..H"1 m� u nts to a pprox i mate l y  

53 percent o f  t he tota l p r od uct i on . ... ) r u e of �} ! !  c rops . A s  a resu l t they 

are i mportant  export  i tems . \/eget2 !J ! ' ��v'J uct i o n  va l ue is h i g h  beca u se 

they a re p rod uced th ro ug hou t the y :>:a r by u t i  ! ' z i ng p l a st i c  g reen houses . 

By u s i ng the p l as t ic  g r eenhouses weathe r cond i t i ons such as  w i nds , 

temperatu re ,  evaporat ion , a nd moi s tu re a re contro f l ed .  The wa rm 

wi nter c l i ma te a nd the ava i l a b i l i ty of wa ter in  the G har d i s tr i ct have made 

i t  poss i b l e  to p roduce ea r ly  veg eta b l es out-of- sea son . Vegeta b l e  

prod uct ion ha s reached the l eve l o f  1 .  4 m i l l i on tons per yea r (Ares v i k  

1 97 6 :  1 54) . Produc t i on of vegeta b l es does f l uctuate from yea r to yea r  



because of l ow y i e lds  d u e  to weeds , d i seases , and weather cond i t i o n s  

such a s  frost , wh i ch cou l d  affect t h e  g reenhouse w i nter crop . These 

factors  can r ed uce y ie l ds by up to 50 pe rcent . The prod uct i on of 

toma toes , for examp l e ,  f luctu ated from 83 , 1 00 tons in  1 97 3 , to 1 33 , 3 00 

tons  i n  1 974 ,  to 1 45 , 000 ton s  i n  1 97 5 ,  to 87 , 900 ton s  i n  1 97 6 ,  a nd 

8 5 , 000 ton s i n  1 977 (Ta b l e  6 . 3 ) . 

1 2 6  

Tomatoes a re the  most  i mpo rtant  expqrt vegetab l e crop for J orda n . 

Tomatoes a re p la nted i n  the i r r i ga ted a reas as  we l l as  i �  the dry- l a nd 

a reas . Toma to c u l t i vated a rea i s  a ffected by wea ther cond i t i ons and 

ma i n l y  by the ma r ket dema nd w h i ch has been l i m i ted . Waterme l on s  a re 

the most i mportant  vegeta b l e  c rop g rown under d ry- l a nd fa rm i ng con d i 

t ion s ,  cover i ng a l a r ge r  a rea than tomatoes (Aresv i k 1 97 6 :  1 5 1 )  . Other 

vegeta b les g rown i n  J orda n a re cucumbe r s , egg p l a n t ,  cau l i f l ow e r , 

cabbage , on i ons , ga r l i c ,  peppers , green beans , and l ettuce . 

L ivestock 

Large parts of the coun try , pa rt i c u l a r l y  the steppe and 

desert reg ions that comp r i se the g reater part  of J ordan , are  s u i ta b l e 

on l y  for nomad i c  o r  sem i - nomad i c  a n i ma l  husba nd ry . Th i s  econom i c  

act i v i ty i s  conducted p r i nc i pa l l y by Bedou i n  peop le . An i ma l s  d epend 

pr i nc i pa l l y on  natu ra l g rowth i n  the s p r i ng and on fodder a nd cerea l 



TAB LE:: 6 ,  3 

PROD CT t N OF v:.: c ,:T AB LE 1 973- 1 977 

(Proa u-.:f o . e n  tnoL s ··· r d s  of r11etr ic ton s )  

Vegeta b les 1 97 3  · srni 1 97 5  1 97 6  

Toma toes 8-:\ . . 3 1 45 . 0 87 . 9  

Egg p l a nts 1 ll . 7 ·� 2 . 4 3 9 . 6  42 . 8  

On ion s  & Gar l i c 3 . 8 'L �� 2 . 5 1 .  3 

Cau I i fl owe r & Ca bbage 1 0 . 4 '} 5 .  9 8 . 7 7 . 7  

Waterme Ions 56 . 0  lf6 . 6 50 . 4  23 . 1 

Potatoes 9 .  3 . 9 5 .  1 1 3 . 0 

B road beans (G ree n )  1 . 8  : .�-� 3 .  1 4 . 7  

Cucumbers 1 . 4  ) 7 .  � 1 8 . 0  1 2 . 9 

SOU RCE : Report o n  J o rda n , ;__ i . S .  D --::pa r tmen t of State , 

1 97 9 . 

1 2 7  

1 97 7  

8 5 . 7  

2 4 . 6  

0 . 4 

6 . 3 

2 8 . 1 

1 3 . 0 

6 . 5 

1 3 . 6  
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ag r icu l tu r a l p rod u"· t i o n i n  J o �  d a i  P J  _ S Dc-pa r- t nwr t of S ta t e  1 97 9 :  7 6 ) . 

decrea sed i n  the pe l '  I �  d r� <; t vv � t� r; - :i c ! A I ' s 1 � �r · _Ta b! � 6 .  4) . Ra i n fa l l 

resu l t i ng i n  the l o s :.1  o f  r n ny .J : d P , .-i : · U : he r  bH ' ( t ,� s i n fl u e n c i n g t he 

p roduct ion  o f  a n i rna b  ·.H' � ;j � �; c · ·; ., (: � ;  . .  , ;, U t t: br l7.cd uf a n i ma l . Pr i n c i pa l  

ag r i cu l tu ra l  a n i ma l s i nc l uc �· : a � · ' - . _ i 1!_ �c : ; ,  guat · , c a m e l s , c h i c ke n s , a nd 

tur keys . 

Ca tt l e a r e  ra i s ed p t' i i , l iH ' i r \' r ; · r ·  ; �- . ? rod uc t i on of m i l k ,  m e a t , a n d 

a s  d r a ft a n i ma l s . Catt l e  c H  (�. N e P  ,_ J t: ; ;) (-l \ ''�) · o  a r i d cond i t i o n s  a nd ca n 

surv i ve u nd e r  n e a r  sta rva i on feeu : �-, 9  . ...: c n , -'l t l on s  Fa r me r s  i n  t he ra i n fed 

a r ea s keep c a tt l e  as d ra ft a n i ma l s  in the t :�ad i t i ona l ag r i c u l t u ra l m e t hod s . 

Farme rs  h a v e  been e n co u r a g e  t o  r·a i se h e e p  i n stea d  o f  goa t s , pa r t i c u l a r l y  

i n  the a g r i cu l tu r a l  a nd fo r e s t  a r ea s . Goa t s  a re con s i d e r ed a s  da n g e ro u s  

a n i ma l s  i n the c u l t i va ted a r e a s . T he gov e r n m e n t  r u l ed t h a t  goa t s  c o u l d  

be ra i s ed o n l y  i n  a rea s s u c h  a s  t h e  mou nta i n s , t ha t  a r e  not s u i ta b l e  fo r 

ag r i cu l tu r e . The r efo r e , the n u m be r  of g oa t s  decrea s ed w h i l e t h e  n u m be r  



Catt le  

M i l k  Cows 

Sheep 

Goats 

Came l s  

Ch i cken s 

Tu rkeys 

TAB L E c� t; 

DO M E ST I C  AN i MAL c-

1 9 6 1 - 65 
Ave rage 1 9· .. l.� 1 97 7  

6 1  4 7  3 6  

1 6  9 9 

7 5 2  7 9 2  8 2 0  

5 9 2  3 99 490 

1 7  6 1 9  

1 ,  6 9 6  •� 1 7 00 4 , 500  

2 5  ... .., t.... � 2 9  

S O U RC E : Rep�.c_� ��_:.!.. J l��d · n ,  U . S .  D e p a r t m e n t  
of  Sta h) 1 97 J . 
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of s heep have i ncred �  e eL  S heep � H e r� :·. :. �� , ;d � n  . .  l e  ea stern steppe g ra s s  

land s  a nd the southe r'n  �) r u s  1 \/e�J eL; � \c ; )  :· \:·:��: t sn c; r n  the s p r i n g  a nd i n  

the summe r the he r ds ,�j e move d  t 1 ! 1 �t; :.) ;; ;• .. � n d s , f'tun ng the w i nter a nd 

autumn s heep herd s a r  · m0ver ·o 1 h �: ·  ,··<:; � f ' ' �� n  a n  l �outhern  des ert (U . S .  

Depa rtme nt of State 1 9 7 9 :  Tl ·- 7 8 ) , 

The rna i n  a n:. rJ fo r pou � l r  l p n;d u c'  1 r  n i s  1 n  the J orda n Va l ley 

and the s teppe d i s t r ; . ' t . Ar m a • 1 ·  l d �  \ .p ; :p· l !  ! · t· i a re the ma i n  a reas  

because of  the  c I i ma t_ �; .  c - nd i U on : ��l r :d  ' oc�d · ty n c n  r the rna r kets . Pou 1 try 

prod uct i on is  s uff i c i �: •n . fc � J o r d<.� '< . ; · � � .  Pou l t r y  un i ts have i nc rea sed 

from a bout 1 .  7 m i l l i o t :  heau . ..., 1 1 -1 ; �� �) ·� LJ  4 .  �. n l i l i i  H 1  heads in  1 97 7  (Ta b l e  

6 .  4) . 

Conc l us ion 

Ag r i c u l t u l- -� 1 e , - � � - .�p w n t  i ' l  1 � � '  i<:. l ! ha s be n concentra ted 

pr ima r i l y  on the in p r o· ,. em ··n t  o f  c t ' }P J nd rop prod u c t i o n . G e n e ra l l y ,  

ag r i c u l tura l p rod uc t i on ha i nc r eased due to the new ag r i cu l tu ra l 

method s .  Even w i t h these deve l op m e n t s , ag r i c u l tu re i n  J orda n i s  s t i  I I  

on a l ow l eve l compa red t other  co u nt r i e s i n  t he wor ld . C l i ma te i s  the  

p r i nc i pa l fac tor t ha t a ffe c t s  a g r i c u l t u ra l  p roduct i on . Ra i n fa l l fl uc tua t i on 

a nd d i s tr i bu t i on i s  the ma i n  p henomenon that affec ts ag r i cu l tu ra l p rodu ct

i on on a w i de sca l e .  Other  e l ements that a ffect agr icu l ture  a re :  w i nd s , 



tempe ratur e , fros t .. � r  d so i l .  Tl  e r· ·:- - :, � ; ,"�i� t � h i �_J bet Neen the se fa cto r s  

a r e  cons id ered i n  t h e�  ,-t e >d cha pte r .  

1 3 1  
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AC ROC L t M/\TO I nr : '{  

The s tudy o f  re l a t i o ns h · p b ··tv-.·e f; :: H mate ' nd ag r i cu l tu re i nvo l v e  

i nterre l a t ions  between � tmosphe t� , vvatc  . _ o i l . an i rna l s ,  and p l ants , a s  

wel l a s  var i ou s c u i  u t a  fa c t:> J  .. �; . C f f {n;:, Uc e ! e  wnts affect ag r i cu l tu ra l  

crops a nd i ts p ro ; u c ti o  . WP.a t h  · :· : · cHid i : ons m a y  be  su i ab le  for 

part icu l a r  p l a nts - r ·-:f a n i  na f s  i · � "� , �.r·. ; " 0>H S ,  but occas i ona l d i sa s trou s 

sea sons may res u l t I n  her.- vy � � � .:; --� �·· :.·: . \Nea t h � r  cored i t i o n  va r i a t i ons res u l t  

i n  l arge  fl uctua t i ons \  f ag r i  · u  tu r : : ;; r-.r c! uc l on , of whi ch d roug ht  a nd 

flood cause  the l a t�£1es l os 3es · ilt k ·. : ·. ·� � - � 9l 0 :  92 ) . Lac k  of adeq uate a nd 

re l i a b l e water i s  HF� p r i ma r · r L-u · : · · .. . �· � l � l' ! ; t r nq ac r i cu l tu re i n  Jorda n . Ra i n

fa l l  i s  l ow a nd i s  he: t ·;  cte · L ¥ ec: by c on s ide ra b l e l uctua t ions from yea r-to

yea r . Other c l i ma ti c  fa cto r s  .J u  : ,) a s  fros t and d ry w i nds are  a l so 

respons i b l e  fo r fl uc tua t ion s  i · a g r i c u l tu rAa l p ed uct ion . Whea t p rod u ct i on ,  

for examp l e ,  wa s 2 1 1 ., 00 0  to ns i n  1 9 7 2 ;  i t  dec l i ned to 50 , 000  tons i n  1 97 3 , 

and i nc reased to 2 1 3 , 000 to s i n  974 (U . S .  Depa rtment of Sta te 1 97 9 :  7 2 ) . 

The effects of wea the r l")n p l an ts and an i ma l s  can be redu ced by 

adopt i ng certa i n  a g r icu l tu ra l techn i ques that have been des i gned to avo i d 

product ion l o
.
sses resu l t i ng from wea ther cond i t i ons . B y  understa nd i ng 
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the re l a t ionsh i ps between wea ther , crop y i e l d , and a n i ma l s , and 

emp l oy i ng mod e rn ag r icu l tu r e  method s (s ta t i st i ca l  and others ) ,  the 

ag r i cu l tu ra l  c l ima to l og i s t may be a b l e  to pred i ct crop y i e l d  i n  adva nce . 

Ag roc l i ma to l og i sts a l so may prov i d e  i nformat ion about the c l i mat i c  

potent i a l  of a n  a rea a nd how i t  bes t can be used to maxi m i ze p rod u ct i v i ty 

(Ya o 1 9 8 1  : 1 8 9 )  . 

Moi sture 

Water is  the maj o r  facto r tha t l i m i ts the spat i a l  d i s t r i but ion  of 

ag r icu l ture  a nd affects i ts p roduc t ion . Throug hout most of Jordan , 

prec i p i ta t ion  i s  the p r i nc i pa l  sou rce of the so i l  moi s ture . The tota l amou nt  

and the i nten s i ty of p rec i p i ta t i on both a re i mportant . Heavy ra i nfa l l 

p roduces water l oss  th roug h run-off and extens i ve so i I eros i on ,  wherea s  

l i g h t  ra i nfa l l  i nfi l trates t h e  so i l  and i s  s tored as moi s tu re ava i l a b l e fo r 

p la nt g rowth . The t i me , frequency a nd d i s tr i but i on of prec i p i ta t i on i s  

i mportant  for a g r i cu l tu re . 

Ra i nfa l l  f l uctuat ion  i s  very not i cea b l e  th roug hou t J o rda n . 

Var i at i ons i n  a mounts of a nnua I ra i nfa l l  d i ffer throughou t the co u ntry . I n  

the sou the rn a nd eastern pa rts of J o rda n , annua l ra i nfa l l  va r i at i ons range 

from 3 5  percent to  mo re than 4 0  pe rcent . Farmers i n  thes e two reg i ons 

are  more p rone to c rop fa i l u re; the pe rcentage of va r i a bi I i ty decreases  

towa rd the north a nd northwest where  ra i nfa l l i s  heav i e r and more re l i a b l e .  



Fa rme r s  i n  these port i ons of the country can r a i se the i r  c rops w i th 

some confi d ence . Annua l v a r i a t i ons a re res pons i b l e  for cons i de ra bl e  

changes i n  a g r i cu l tu ra l  output . Wheat p rod u c t i on , fo r exa m p l e ,  may 

be fou r  o r  fi ve t i mes as g reat d u r i ng a good yea r  tha n a bad yea r 

(Ma zur 1 979 :  1 48 )  . 
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The d i s tr i bu t i o n  of  p rec i p i ta t i on throug hout the ra i ny months i s  

very i mpo rta n t . The month l y  a mount of ra i nfa l l , that occu rs  d u r i ng the 

g rowth s eason , a nd the t i m e  of its occu r rence ha s an eno rmous effect 

on the tota l a g r i cu l tu r a l a rea and y i e l d s . Ra i nfa l l  i s  d i v i d ed i nto three 

pe r i od s , depend i ng on i ts va l ue fo r the p l a nt g rowth . F i rst , the " ea r l y "  

ra i n s w h i ch occur i n  Octobe r a nd Novembe r ,  y i e l d i n g one to fi ve i nches 

(2 5 - 1 2 5 m m ) , a r e i mpo rtan t  to  ag r i cu l tu re s i nce autumn p l ow i ng occu rs  

afte r the ea r l y r a i ns . Second , the ma i n  ra i ns occur from Decem be r  to 

Feb ruary a nd y i e l d  1 0  to 2 0  i nc hes ( 2 50 - 500 mm) . The va l u e i n  these 

ra i n s l i e i n  the recha rg i ng of we l l s a nd spr i ng s . Thi rd , the " l a te " r a i n s 

occ u r  i n  Ma rch a nd Ap r i l  a nd y i e l d  one to f ive i nches ( 2 5 - 1 2 5 m m ) . 

These ra i ns a r e  i mpo rta nt fo r the ha rvest (de B r i cha m bout 1 963 : 1 8 ) . I n  

some yea r s  t he tota l a mount  of ra i nfa l l  d u r i ng autumn and s p r i n g  i s  l es s  

than a verage , but  the heavy w i nte r prec i p i ta t i on i ncrea ses t h e  tota l 

mo i sture a va i l a b l e  fo r p l a nt g rowth so that i t  a ppea rs to be a wet yea r .  

Crop p rod uct ion d u r i ng a n  u n u s ua l ly wet year wou l d  not be as good a s  



1 35 

du r i ng those y ea r-·s  '{\1 h en the tota i a moLu � r  nf [ 'a ir  r a n i s  norma l and we l l  

d i str i buted t h r  uc ho r ! t  t h e  ra i ny �; cc.r ·· : �} � i .::: (:\ r"�: �� ·v- i k  1 97 6 :  1 34 ) . 

The i mpo ;  · .d i"H: e of s easona l · -�:' :  � ; ; i' l or o(�  � �� ra i nfa l l  ca n be 

i l l ustrated by the i r  effect o n  wh : a t  · �· (� 1 ' \o.-� 7 .. 1 , . The ea r l y ra i n s a r e  

expected t o  fa l l  a t  t ht: e r  d o f  O c  o be �  · .. ·sd c a  � r y  ;.jo-.,l : �  . .  be r· , when whea t  i s  

sown . Seasona l r �  1 n s a r e expe c ted to fa I l n  .J E  Lua ;· y a r d ea r l y  Febr ua r y . 

I f  they a re d e l ayed o r  fa i l  to c o rn � , howev . , th": �';.O W �  ·rops per i s h  from 

l a c k  of so i l mo i s t urP.  n e ed ed } s u s t z 1 : r  the c rop s j u r� t ng th i s c r i t i ca l  

g rowth pe r i od . T he l a te r- a i n �; nc c u · · · : ng i. n  i :� e F · brua r y  and M a r c h  a re 

i mportant  for t he harve s t . T h •.: ·  bt� S r o r v ��:- t i n  �. he ra i n fed a r ea s  i s  u s ua l l y 

obta i ned when s u ff i c ' e n t  ea r l .· . · 1 �d I a : ,- ra i ns O L. c u r  ov e r  an extend ed per i od 

(Aresv i k  1 9 7 6 : 1 3 :} ) . 

When h ea ' Y  ra i n s  c c  r i n  J n �·\·. ,·Hi . the ave1�age i ntens i ty seems 

to  be a rou nd o ne i nc h  (5  mm ) pe �· day . ,A. m a x i m u n of 1 .  5 to 2 i nches 

(40 - 50 mm) pe r d a y  may occu " fTC �; 1 -y · l:! r i n  the mou nta i n  reg i on 

cau s i ng flood s (de B r i cha m ba u t  1 9 63 : � ) . I '  see m s  that two i nches ( SO m m )  

o f  ra i n fa l l , the m i n i mu m  r eq u i red d u r i ng the act i v e  g rowth per i od fo r d ry 

la nd i n  J o rdan , wou l d be a va i l a b l e d u r i ng e ight yea r s  ou t o f  ten . I n  

J orda n , i t  has been dete r m i ned that d ry- l and fa rm i ng shou l d  not be 

estab l i shed outs ide the i so l i ne fo r  7 i nches ( 1 8 0 mm ) of annua l prec i p i t a 

t ion i n t he a rea o f  r egu l a r r a i n fa l l  (de B r i chambaut 1 9 63 : 1 0 ) . 



Year 

1 967 

1 9 68 

1 9 69 

1 970 

1 97 1  

1 972 

1 973 

TABLE 7 . 1 

AREA (M i l l i on of dunums ) , YI E LD (k . g . /dunum) 
AN D PRODUCTION (Thousands of tons)  OF WHEAT AN D AVERAGE RAIN FALL (mm . )  

FO R J O RDAN FROM 1 967 - 1 973  

Percentage I mports 
. of 

Area Product ion Y ie ld  Ra i nfa l l  Tota l Consumption 
--

2 . 3  1 96 .  1 8 5 . 0  42 5 . 8  48 

2 . 2  95 . 1 43 . 0  2 7 6 . 8  59 

1 .  5 1 59 . 3 96 . 0  3 42 . 4  2 8  

2 . 2  54 .  1 2 5 . 0  2'5 5 . 4 57 

2 . 4  1 68 .  1 68 . 0  2 1 7 . 7  45  

2 .  1 2 1 1 . 4 99 . 0  33 0 .  1 67 

2 . 4* 50 . 4  20 . 6 

*Wheat-harvested area wa s 1 .  1 m i  I I  i on dunums 

SOU RCE : The Agr i cu l tura l  Deve lopment of Jordan , Aresv i k  1 978 . 
...... 
w 0\ 
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Tempe ratu re 

Tempe ra u r :. i s  one of the r i mcH"'Y ·:. 'Cntr s  affect i n g  p l a nt g rowth 

a nd i ts g eog ra ph i c I d i str i bu t i on i s  ve ry 1 rrnpo r t a n t  for ag r i cu l tu r e . 

I npu ts of so l a r e n  r�1y r a i se the a i r  t m e ratu.  e so � at p la nt s  and a n i ma l s  

benefi t . The re a l so i s  a n  exc ha nge o f  e n e r·gy l ween a i r , so i l ,  p la nt 

and wa ter , wh i c h  g iv es a w i de range of m i c r o-- c l i ma tes . Extreme 

temperatu res can cause d eath by e i the r freez i ng or · co r c h i n g . A 

suffi c i ent l y l on g r e r i od of fav o r a b l e  empe r·atut�cs · s  necessa ry fo r 

p l a nts to ma tu re . M a ny p l a n t s  hav - to ex pe r i e nce a da i l y seq uence 

of h i g h  tempe rat 1 r e s i n  order to d - v � l op f l owe r s  a nd fr u i t . Tomato 

p l a nts , fo r exa mp l e , s ho u l d  expe r i ence n i g ht tempe r a tu res of 60
° 

to 7 0°F ( 1 5 . 5
°

- 2 1 °C) to set  fr u i t . Gene ra l l y ,  each spec i f i c  c rop 

has i ts own tempe r a t u r e  l i m i t - f r s u rv 1 vc:lf a nd opt i m u m  g ro wt h  

(W i esner  1 97 0 :  1 08 ) . 

F l uctua t ion a nd d i s t r i bu t i on of r a i nfa l l dete rm i n e s the per i od 

i n  wh i ch crops deve l op . W i n ter and l a te s p r i ng tempera t u r es a l so 

set l i m i ts to c rop g r owth . The pe r i od of rap i d  p la nt g rowth i n  J orda n 

l i es between l a te w i nter ( l a te F e b r u a r y )  and ea r l y May , w h i c h  i s  

fo l lowed b y  h i g h  tempera tu res . U nder a wel l d i str i buted ra i nfa l l  w i t h 

amou nts exceed i ng 1 4  to 1 6  i nc hes ( 3 50 - 400 mm) , the va r i et i es of 

crops w i th re l a t ive l y  l ong pe r i ods  of g rowth a re more prod uct i v e  



than a r e  t he var i et i e s  s u i ted to d r ye r  l oca l i t i es . Tempe ratu res a l so 

affect the ha rvest t i �e ,  i n  the J orda n Va l l ey .
1 

For exa m p l e , the 

harvest t i me of c erea l s ,  fru i ts ,  a nd vegeta b l es is mor e  than a month 
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a head of  the ha rvest i n  the mou nta i n  a rea . The g reater the heat i n  a n  

a r ea , t he ear l i e r  the d ate o f  ma tu r i ty of c r op spec i es ( N uttonso n  

1 947 : 448) . 

W i nd s  

W i nd s  a ffect p l a nts i n  ma ny way s . They i nc l ude :  ra p i d wate r 

l os se s  th rou g h  eva po ra t i on a nd trans p i rat i on; mecha n i ca l  dama g e; tra n s -

port o f  pol l en , i n sects , a nd d i sea ses;  a nd so i l  eros i on . D ry w i nd s  often 

occu r r i ng in Ap r i l  a nd May affect ag r i cu l tu ra l  crops a nd d ec r ea ses 

prod uct i o n . 2 The combi nat ion of  h i g h  tempe ratu res and l ow hum i d i ty 

resu l t i n g  from d ess icati ng w i nd s  l ead s to exces s i ve eva porat i on a nd 

transp i ra t i o n , so tha t g row i ng c rops ma y be damaged , w i thered , o r  

d estroyed . E a r l y  r i pen i ng i s  h i g h l y  dependent u pon l oca l cond i t i on s . 

1 .  H a rvest t i me i s  affected by l at i tude and e l eva t i on . The g ro w i ng 
season i ncrea ses i n  length from po l a r  to eq uato r i a l l a t i t ud es 
a nd decreases i n  l e ngth w i th i nc reas i ng e l eva t i on . 

2 .  S i rocco wi nd s  b l ow i n  s u mmer , occa s i ona l l y reach i ng ga l e  force , 
a nd v i o l ent d u st sto r ms ma y deve l op . These w i nd s  have a v e ry 
destruct ive a ffect on p l a nts and decrease product i on . 
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Pl ants cou l d  be da mag ed by the hot s i rocco w i nd s  i n  ea r l y  May i f  they 

a re caught d u r i ng t he i r  " ye l l ow- r i pened " stage ( N uttonson 1 947 : 4 53 ) . 

Some contro l s  can be u s ed ag a i nst  the w i nd ,  such a s· she l te r s  a nd w i nd 

brea ks . 

So i l s  

So i l  qua l i ty i s  ve ry e ssent ia l to p la nts g rowth , pa r t i cu l a r ly 

moi st u re and essent ia  I n ut r i ents . So i I type a l so p l ay s  an  i m po rta n t  ro l e  

i n  determ i ne the a mount of mo i sture reta i ned fo r p l ant  g rowth . E xten s i v e  

a rea s o f  J ordan a re unde r la i n  by sta b l e  l i mestone o r  porous l a va i nto 

which ra i n fa l l  s i n ks q u i c k l y ,  thereby l eav i ng the soi I d ry . The d epth 

of so i l i s  a l so i m po r ta nt fo r ag r i cu l t u r e . Deeper so i l s  a re p refe r r ed fo r 

wheat , whe rea s  the l i g hter s ha l low so i l s  can be used fo r ba r l ey c rop s . 

E ros i on i s  cau sed by poo r cu l t i vat ion  method s , overg ra z i ng ,  a nd 

the u ncontro l l ed exp l o i ta t i o n  of fo rests on s lop i ng te r ra i n . The n u m b e r  

of s h r u bs u p rooted by nomad s i s  est i mated t o  b e  a bout 1 8 2 m i l l i on p l a nts  

pe r yea r ( U . S .  Depa rtment of State 1 979 : 78 ) . E ros ion ca uses so i l  

fe rt i l i ty to be swept away;  th i s l ead s to i m pove r i shed so i l s w h e r e  the 

st r uctu re i s  prog ress i ve l y deg rad ed . Th i s  maj o r  loss  a l so resu l ts i n  

fl ood i ng wh i c h fu rther affects the a ra b l e  a rea of the cou n try . 

So i I sa l i n i ty i s  a nother p ro b l em i n  the R i ft Va l l ey a nd desert  

reg i o n s  of J o rda n . I n  the G hor d i st r i ct ,  sa l t  accumu l a t ion i s  d u e  to the 
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former p r esence of a h i ghe r  l eve l of watc• r' in  t1 . e Dead Sea . Sa l t  tend s 

to be mo r e  cone . tr� t c (� c way from t .::. b ; ! l l s t0\11. d i' t he Jord a n  r iv e r  

and a way from the tr i buta ry _ va I l e y  c ro�; ::< � n n t h e  r s ·1o r- , beca u se these 

areas a r e was hed by fresh waters  runn 1 ng off  th  ·' h H  i:- a nd a l ong the 

wad i s . Sa l i n i ty a l so dffects we l l  wate r ;  f<�OSt  o u �:·, underg rou nd water 

awa y  from the wad i s  a nd h i l l s  i s  sa l i n e . Th L - afft· �: t · . �J �J r i c u l tu ra l a rea s 

by decreas i ng the i rr � i g a t ed a r e a  w h i  ; h  c. e r- ends · m  d n det·g ro u nd wa te r 

( Da v i e s  1 9 5 8 :  2 67 ) . So i l tenpe a t u r ·.' s a ff::c thj �; u rr� t ·-1u t io n  of seed a nd 

a J SO i n fl u ences the root d eve l o�. rn e n t  and t he 9 r cnNth ... f "he  ent i r e  p l a nt 

(Yao 1 98 1 : 2 0 6 )  . 

Topography 

Topog ra phy ;:1 l so a ffects a g r i c. u i  • .l '" t.' . Th� rnc, L n ta i n  d i str i ct i s  

more s u i ta b l e  for f r u i t  trees tha n o the r  c r  . ps .  c. ��� i� a ! s  a nd vegeta b l es 

a r e  p la nted i n  t he .J ordan Va l l ey a nd steppe d i s t r k s .  I r r i gat i on for 

obv iou s reason s , i s  found i n  the  f l a t , rather tha n i n  s l op i ng a r ea s . T he 

l ack of p rope r l a nd l eve l i n g  procedu res  preva i I i ng in  J ordan red u ces 

water u se effi c i ency a nd the refore y i e l ds to a h i g h  deg ree . F i e l d s  w i t h  

und u l at i ng h i g h  and l o w  s pots c a n  neve r  g i ve fu l l  y i e l d s . The l o w  

s pots w i  I I  b e  cove red by too much water , a nd the h igh  s pots w i  I I  g e t  too 

l i t t l e water , consequent l y  y i e l d s  w i l l  be reduced (Ares v i k  1 97 6 :  1 1 7 ) . 
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C l i ma te Crops , and Soi l 

Each s pecif ic  c rop demands spec ia l c l i mat i c  and soi l 

cha racte r i st i c s  fo r opt i mu m  g rowth . Genera l l y ,  the performance of the 

loca l ly g rown fi e ld c rops p rog ress i ve l y  is  mo re  sat i sfa ctor y  w it h  g reater 

a mou nts of year l y  ra i nfa l l ,  w i th s ma l l e r  yea r l y  fl uctua t i on s  in prec i p i ta 

t i on , g reater pe rcentage of " l a te " sp r i ng ra i ns ,  h i g her  re l at i ve h u m i d i ty 

and a mo u nts of  d ew c o l lect iv e , l owe r tem perature , fewe r days of d r y  

desert  w i nd s  a nd l owe r wi nd ve l oc i ty ,  sma l l e r  water ru noff ,  g reater water 

abso rpt i on a nd g reater wa ter ho ld i ng capa c i ty of so i l (N uttonson 1 947 : 4 5 5 )  . 

. C l i ma te a nd so i l  c ha racter i st i cs a re d i fferent for cerea l c rops . 

The -heav i e r  a nd deepe r so·i I s  of the ce rea l g row i ng a reas a re d evoted to 

whea t ,  the I i g hter a nd s ha l l ower so i I s  to ba r l ey .  I n  the south , where 

the  ra i nfa l l  i s  l i g hter a nd the ra i ny sea son is  s horter , ba r l ey is  the l ead i ng 

c rop . The best a reas fo r wheat g rowi ng a re the a l l uv ia l p la i n s and 

va l ley s because of the i r  deep a nd heavy soi l s  a nd h i g he r  water ho l d i ng 

capac i ty . Sesame requ i res mo re moi stu re tha n d u r ra a nd i s  a l most ent i re l y  

confi ned to the nou rthe rn pa rt of the cou ntry whe re prec i p i tat i on i s  more 

va r i a b l e .  D u r ra is  g rown in  most of the a g r i cu l tura l area s  rece i v i n g 

re l at i ve l y  l ow ra i nfa l l . Corn w i thout i r r i gat ion i s  g rown ma i n l y  i n  t he 

norther n p a rt of the country ( N uttonson 1 947 : 4 5 5 ) . 

Ag r i c u l tu ra l  rotat i on i s  u s ed ma i n l y  to r eta i n  so i l fert i l i ty .  A 



1 4 2  

two to three-yea r rotat ion method is  used in g row i ng cerea l s . A two-yea r 

rotat ion i n  wh i ch w�eat o r  ba r l ey i s  fo l lowed by d u r ra or  sesame o r  b y  

wi l)ter l eg umes o r  a thr ee-year rotat i on i s  i n  whi ch l eg umes a re i nt rod uced 

as an add i t i ona l w i nter c rop between summer and w i nter cerea l s . 

Su btro p i ca l  a nd trop i ca l  fr u i ts a nd vegeta b l es w i th h i g h  heat req u i rements  

are g rown u nd e r  i rr igated cond t i on s  in  the J orda n Va l l ey d i s tr i ct w he r e  

the w i nte rs a r e  wa rm a nd fros t l e s s  a nd the summe r i s  l ong and v e r y  hot 

(N uttonson 1 947 :  453 ) . 

O l ive  t rees wh i ch a re we l l  s u i ted to heavy rocky so i I s  a re g ro w n  

in  the mounta i n  reg ions w i tho ut i r r i ga t i on . F i g  a nd a l mond trees a r e  

scattered th roug hout the countrys i de a nd a r e  not i r r i gated . T he re l a t i ve 

l ow w i nter tempe ratu res of the h i g her  mou nta i n s  pro v i d e  better c l i ma t i c  

cond i t ions  fo r dec i d uous fr u i ts tha n d o  the m i l der w i nters  of other 

reg ions  in J o rda n . A l mond s w i th sa t i s factory p rod uct ion  a re g rown 

at the lower e l evat ions in  mounta i n s  w i th e l evat ion of a bout 3 0 0  feet 

(1 00 mete r s )  a bove sea l evel  where both re l a t i ve hum i d i ty and d ew a re 

fa i r l y h i g h . Mounta i n  c l i mates a l so a r e  su i ta b l e  fo r the g row i ng of some 

vegeta b l es . The mounta i n  reg i o n  is  bette r s u i ted for g row i ng c a u l i f l ower , 

cabbage , beets and c a rrots tha n a re the reg i ons w i th wa rmer w i nter s 

( N uttonson 1 947 : 454- 4 5 5 )  . 
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An i ma l s  

The a ffect o f  c l i ma te o n  a n i ma l s  i s  l ess ha rmfa l l tha n i t  i s  on 

crops . Tempe ratu r e  is the mo st i m po rta nt e l ement affect i ng the pe rfo r m 

a nce of a n i ma l s .  For mo s t  ki nds of l i vestoc k ,  there a re opt i ma l c l i mat i c 

cond i t i ons u nder wh i ch they w i  I I  bes t  d eve l op a nd p roduce . The i d ea l 

temperatu re fo r most domest i c  s pec i es i s  genera l l y w i th i n  the r a n g e  of 

39
°

F to 7 7
°

F ( 4
° 

- 2 4
°

C )  (Yao 1 98 1 : 2 57) . 

Co nc l u s i o n  

A cou nt ry ' s  c l i mat i c  cond i t ion p l ays a n  i m po r ta n t  ro l e  i n  

determ i n i ng the types of c rops that  can be g rown . J ordan ' s  c l i mate 

va r i es  from r eg i on to r eg i on . The J o rd a n  Va l l ey c l i mate d i ffe rs  from 

that of the mounta i n  and desert reg i on s . The refore , some c rops such a s  

fru i t  t rees g row bette r i n  the mou nta i ns ,  wherea s  vegeta b l e s g ro w  better 

i n  the J o rdan Va l l ey (G ho r )  d i str ict . W i th i rr i g a t i on , many k i nd s  of 

trop ica l and tempe rate zone c ro ps a re g rown , pa rt i cu l a r l y ea r l y  

veg eta b l es , c i tr u s  fru i ts a nd ba na na s . I r r igat ion  dec rea ses the d epend

ence u pon ra i nfa l l . The ma i n  p robl em s in  the i r r igated a reas a re fro st , 

w i nd and d i seases . 



1 4 4  

CHAPTE R E I G HT 

CON C LU S I ON 

J o rdan ' s  l and i s  qu i te poo r i n  natura l resour ces . The g reatest  

part  of  the cou ntry ' s  te r r i to ry is  d e sert , w i th on l y  n i ne per cent be i ng 

a ra b l e  a nd l es s  than one pe rcent be i ng fo rested . The maj o r  p ro b l em 

confront i n g  the country i s  i ns uffi c i ent  wa ter resou r ces to meet both the 

domest i c  n eed s of i ts g row i n g  popu l at i on a nd the dema nd fo r i r r i ga t i o n  

water t o  p rod uce c rops r equ i r ed t o  feed the popu l at i on . Cont i n u i ng 

deg radat i on of so i l resou rces t h roug h e ros i on , pa rt i cu l a r l y  i n  the 

mou nta i n  a reas , a l so is  a p ro b l em . So i l  eros i on resu l ts from ove r g ra z i n g ,  

deforestat i on , a nd the u s e  o f  mod e r n  mach i ne ry o n  l a nd u ns u i ted for 

deep p loug h i ng . The re a re add i t i ona l e nv i ronmenta l ,  soc i a l , a nd c u l tura l 

prob l ems that affect J orda n ' s  ag r i cu l tu re . These i ncud e :  d ete r i o ra t i on o f  

ag r i cu l tu ra l  l a nd ;  d efo resta t i on ;  a n  a r i d  c l i mate; and a nc i ent  i n her i te d  

ag r i cu l tu ra l method s t h a t  a re s t i
.
l l  u sed o n  ma ny fa r m s . 

The d i ve r s i ty of J ordan ' s  topog raphy i s  con s i dera b l e , w i th 

extremes from the be l ow sea J e  e l  R i ft Va l l ey , to mou n ta i ns ,  a nd the 

dese rt reg ions . Each of these reg i ons p resents i ts ow n d i s t i nct types of 

so i l s ,  natu ra l  vegetat ion , c l i ma t i c  cond i t i ons , a nd the amou n t  of water 
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ava i l a b l e  for a g r i cu l tu ra l  u s e . Due to thes e env i ronmenta l d i ffe r ences , 

crops m u st be s e lec�ed wh i ch a r e  bes t  adapted to each reg i ona I eco system . 

Ag r i cu l tu ra l  y i e ld s  a l so a re .qu i te va r i ed frpm reg io n-to- reg ion d u e  to 

d i fferen ces i n  s o i l fe rt i l i ty ,  ava i l a b l e  wate r and the use of mod e r n  

ag r i cu l t u ra l  techno logy . · 

The c l i ma te e l ements , p rec i p i ta t i on , tempe ratu re , w i nd a nd 

hum i d i ty ,  a r e  the ma i n  fa cto r s  that affect a g r icu l tura l p rod uct i o n  i n  

J orda n . C l i ma t i c  cond i t i o n s  a r e  d i ffi cu l t  to contro l , but the u se o f  mod e r n  

ag r i cu l tu r a l  techno l ogy c a n  m i n i m i ze the i r effect . U nder sta nd i n g the 

re l a t i onsh i ps between c l i ma te a nd ag r i cu l tu re is ex t reme l y  i m portant  

i f  ag r i cu l tu ra l  p rod uc t i o n  in  J o rda n is  to be i ncreased . Th i s  u nder sta n d 

i ng c a n  b e  ach ieved b y  o bta i n i ng m o r e  accu rate i nfor ma t i on a bo u t  the 

l oca l weathe r cond i t i on s  from meteoro l og i ca l  stat i ons d i s tr i but�d thro u g h

out  the a g r i cu l tu ra l  reg i o n s  in  J ordan . Record i ng stat i on s  need to be 

i ncrea sed i n  both n um be r a nd d i s t r i bu t i on , pa r t i cu l a r l y  i n  the wester n  

a nd s ou th e r n  pa rts o f  the country , i n  order  t o  prov i d e  mo re  deta i l ed 

i n forma t i o n  on r a i nfa l l ,  d a i l y tempe ratu res , and hum i d i ty . I n  a dd i t i o n  

to the norma l weather data r eco rd i ng stat i on s , there i s  a need fo r a n  

i nc r ease i n  the n u mber of  s ta t i ons ma k i ng a g rometeoro log i ca l  observa t i o n s . 

There s hou l d  be a t  l ea st one add i t iona l  ag ro meteoro log i ca l observa t i on 

stat i on i n  each of  the a g r i cu l tu r a l  reg i ons . 
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Throug h u ndersta nd i ng the re l at i onsh i ps between c l i ma te a nd 

agr i cu l tu re a nd the affects of c l i mate on so i l s ,  p l a nts , a nd an i ma l s ,  i t  

i s  pos s i b l e  t o  do  o n e  o r  more o f  the fo l l ow i ng i n  order to deve l o p  a nd to 

i nc r ea se a g r i cu l tu ra l  product ion  accord i ng to W i esner ( 1 97 0 :  93 ) : 

1 )  D ete r m i ne the i dea l c l i mates fo r pa rt icu l a r  p l a nts and t hose 

wh i ch g ive the h i g hest  y i e ld s . 

2 )  Deve l op n e w  spec i e s  o f  p l a nts to prod uce we i I i n  l e s s  

favorab l e  c l i ma tes;  p l a nts l es s  sens i t i v e  t o  c l i mate m i g ht be bred a nd 

i nt rod uced i nto new reg i on s . 

3)  Plan mod i fi ca t i o n s  to ex i s t i ng c l i mates to  more nea r l y  meet  

the n eed s of  p l a nts s uc h  a s  the u s e  of  p l a s t i c  greenhou ses , the u se o f  

s he l te r  be l ts ,  a nd i n  the contro l o f  water s u pp l y  o r  i r r i ga t i on . 

The ag r i cu l tu r a l  sector i n  J ordan has  w i tnessed a ra p i d  g ro\vth 

of a g r icu l tu ra l p rod uct ion . T h i s  g r owth i s  ma i n l y  due to the ex pa ns i on 

of i r r i ga ted a c reage and s h i fts to h i g her  va l ue c rops . The i nc r ea se of  

ag r icu l tu ra l p roduc t i on ha s occu r red in  c rops suc h  a s  wheat , ba r l ey ,  

l ent i l s  a nd othe r l eg umes , a nd a l so i n  vegeta bl es a nd fr u i ts . T here 

a l so is  a g reat poten t ia l for i nc rea sed p rod uct i on thro ug h the dev e l opment 

of water r esources a nd i nc r ea s i ng y i e l ds . The use of new techno l ogy i s  

req u i red to i nc rea se prod uc t i on . I f  fa r m i ng p ract i ces cont i nue as  i n  the 

past , I i tt l e  deve l opment can be expected . There i s  a need to know more 



147 

a bout c l i ma te ,  so i l ,  p l a nts , a n i ma l s  a nd ag r i cu l tu ra l  ma ch i nes . The.refore , 

deve l opment can not occur by j ust i nvestment , but the r i g ht k i nd of 

agr i cu l tu r a l  i nvestment is req u i red . 

Des p i te the u s e  of new techno l ogy , the p rod uct i on and y i e ld s  of 

agr i cu l tu re i n  J o rd a n  rema i n s J ow i n  compa r i s i on to ma ny othe r co u nt r i e s . 

Th i s  i s  d ue to a g r i cu l tu ra l  p r o b l ems s uch as a trad i t i ona l l a nd ten u re 

system a nd fa r m  fragmenta t i o n , the r i s k  factor assoc i ated w i th ra i nfed 

ag r i cu l tu r e ,  the r e l a t ive  l a c k  of c r ed i t  and ca p i ta l , the  l a ck  of we l l - tested 

a nd a dopted i mp roved techno l ogy , a nd c l i ma t i c  affects . The re  a l so a r e  

other i mporta nt soc i a l a nd cu l tu ra l  p rob l ems . Some fa rme r s ,  for exa mp l e , 

a r e  not a b l e  to u se the new a g r i cu l tu r a l techno l ogy such a s  fert i l i z e r s , 

some ma c h i ne ry , a nd c he m i ca l s . The refore , the Agr i cu l tu ra l M i n i stry of 

J ordan i ssued " The Cod e of Ag r i cu l tu re of 1 97 3 11 wh i ch states the ma i n  

bas i s  of g over nment i nvo l vement i n  the orga n i za t i on of agr i c u l tu r a l 

produc tion . Accord i ng to Aresv i k  ( 1  97 6 :  1 2 5) , the " Cod e "  c a r r i e s  t he 

fo l low i ng fu nct i ons : 

1 )  To defi ne a rea s fo r g row i n g  s pec if ic  crops . 

2 )  T o  orga n i z e  t h e  c r op i ng seq uence at the l eve l o f  t he i nd i v i d ua l  

v i l lage o r  a ny othe r l eve l . 

3) To defi ne the system of c rop rotat i on . 

4) To dete r m i ne s ched u l es fo r c rop cu l t iva t i o n , harvest  a nd 



5) c:t nd [o det cnn i ne c rop cu l t i va t ion techn i q ues i nc l ud in g  

seed i ng rates ,  fe � t i H ie rs , � r r i ga t ion  and serv i ces . 
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Mo . -t i nc e s es i n  p roduct ion  ha ve res u l ted from i r r i gat i o n ,  

rather tha n  from ra i nfcd agr i c u l tu r e . I r r i gated a reas have expanded i n  

the l as t  two d ecades d u e  to the d eve l opment of wate r resources . P roj ects 

have been i mp l ement �::·d to i mp rove a nd manage i rr i g a t i on water . T h e s e  

i nc l ude ca na l s { :a s t  G 10 r Cana l ) , da m s ,  and other  i mp rovements i n  

i r r i gat ion method s , a nd the use  o f  fert i l i zer s ,  mac h i nery and chem i ca l s  

to a much g r eater  4:>xtent than they a re used i n  the ra i nfed a reas . T he s e  

d i fferences i n  p od uct i on between i rr i gated a n d  ra i nfed a rea s a re d ue 

to the ava i l ab i l i ty CH a e l i a b l e  wa ter supp l y  i n  the  i r r i gat ion d i st r i cts . 

Th i s s t u  J y· conta i n s a s u rvey of the phy s i ca l  as pects tha t  

i nfl uence ag r i cu l tu re s uch a s  topog r·a phy ,  c l i mate,  so i I ,  natu ra l 

vegeta t i on , a nd water resou rces . Soc i a l  p rob l ems a l so i nfl uence 

ag r i cu l tu ra l p rod uct ion s uch  a s  l a nd tenu r e ,  trad i t ions , and i I I i te ra cy i n  

ag r icu l tu ra l prod uct ion . U nderstand i ng the  r-e l a t i onsh i ps between these  

aspects and crops i s  importan t  i n  order to improve and better deve l op 

the ag r i cu l tu ra l  sector and to i nc rea se c rop prod uct ion w i thout r i s k to 

the fa rmer . Phy s ica l aspects , espec i a l l y c l i ma te a re d i ffi cu l t  to contro l , 

but the i r negat i ve effects can be avo i d ed by u s i ng the modern  ag r i c u l tu ra l 
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tec hnol ogy a n  obta i n i ng more accu rate i nfo rrna t i on from t h e  ag r i c u l tu ra l  

expe r i ment s t  t i (  n s  d i st r i buted th ro ughout J orda n . Th i s  study p re s en t s  

to the r eader i nf( rma t i on a bout  th e ag r i cu i u re i n  J o rdan w h i ch ca n l ea d  

to better deve l oprnen tow a rd i nc r ea s i ng t h e  agr i c u l tu ra l product i on a n d  

he l p  J orda n t o  become mo r e  se l f- s u ffi c ie nt i n  i t s  need o f  food . S u c h  

deve lopment ca n b e  accornp l i shed by : 

1 )  An i n vento ry of the cu l t i va b l e  l a nd w h i c h  wou l d  i nc l ud e  so i l  

types , c l i mate , wate r , and topog ra p hy . 

2 )  l nc r  a s e  t ;e n u m ber of a g roc l i ma to l og i ca l sta t i on s i n  J o rda n i n  

o rder  to co l l ect  more acc u r a te i nfo rm a t i o n  a bout mo i stu r�e , w i nd ,  frost , 

temperatu re , 1 l  m i d i ty ,  and evapo rat ion . 

3 )  l mp r v ' ng c rop seed s to to l er ate J orda n ' s  cond i t i o n s  a nd to 

adopt method · d ec rease the c l i ma te effect on c rop p rod uct i on . 

4)  Matc h i ng s pec i fi c c rop s w i th a rea s su i ta b l e  to the i r g row i ng 

requ i remen ts wh i c h  wo u l d  p roduce h i g h e r  y i e l d s . 

and S) Expand c u l t i va ted l a nd ,  pa rt i cu l a r l y i n  the i r r i g ated a re a s , 

by imp l eme nt i ng new p roj ects such a s  the expa n s i on of the Ea st G h o r  

Cana l a r ea i n  o r der to have mo re l a nd u nder i r r i gat ion . 
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1 .  Deforest t i on � T he c l ea r i ng of fo 1�ests by natura l o r  h u ma n  
cau ses . 
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2 .  Deser·t : An a l rnost ba r ren tract of  l a nd in w h i c h  the p r ec i p i ta t i on 
i s  so scanty the t i t  wi I I not adeq uate l y  s u ppo r t  vegeta t i o n . 
Deserts a re d i v i ded i nto : roc k deserts , stony d e se r ts , a n d  sa ndy 
desert . 

3 .  Dew : Wate r condensed onto p l ants and other obj ects on 
a nd n . a r  the  9 ro u n d . 

4 .  Dew �o i_n t :  The tempe ratu r e  a t  wh i ch a i r be i ng coo l ed beco m e s  
satu ra te d  w i th wa ter - va po r . 

5 .  Gha t" :  T he na me e i - G ho r  i s  somet i mes app l i ed t o  t h e  who l e  
depress ion , but the term i s  mo re usua l l y he l d  to app l y  o n l y  
to t he part  from La ke T i be r i a s  to the Dead S ea , a r eg i on 
l y i ng e n t i re l y  be l o w  sea l eve l . 

6 .  Pa l e s t i ne :  T h e  cou n t ry wh i ch i s  bounded w i th Le ba non from t h e  
north , J o rd a n  from th e ea s t ,  Egypt from the so uth a n d  t h e  
M ed i ter ranean S ea from t h e  west . I t  h a s  become known a s  " I s ra e l "  
s i nce 1 9 48 . 

7 .  Reforesta t i on or  Afo restat i o n : Renew i ng of forest cove r  by 
seed i n g  or p l a nt i ng . 

8 .  Re l at i ve H um i d i ty:  T he r a t i o  of the a i r ' s  vapor pres s u r e  to 
the s atu rat ion v a po r  p res s u re . 

9 .  Run -off: T he po rt i on o f  the p rec i p i ta t ion o n  a n  a r ea that  i s  

d i scha rged from the a rPa th rough strea m  c ha n ne l s . 

1 0 .  Wad i : T he bed o r  va l l ey of a st ream i n  reg i on s  of sou th

weste rn As ia a nd no rth e r n  Afr i ca that  a re d ry except d u r i n g  

the ra i ny sea son . 



1 1 . Zore : The Zore i s  the depress ion  of the J orda n  R i ve r . I t  i s  
formed 2 00 y a rd s  ( 1 9 5 mete r s )  to a m i l e  ( 1 , 60 0  meter s )  w ide  
a nd is  l owe r tha n the  G ho r  of  some 1 50 feet ( 4 5  .mete r s )  . 

1 5 1  

The metr i c  s ystem i s  u sed i n  t h i s study as  we l l  as  the s ta nda r d  

measu r i ng system . E xp l a i nat i on of the two systems fo l l ow : 

1 .  One m i l e = 1 . 6 1 k i l o mete r s  

2 .  One s q u a re m i l e  = 2 .  5 9  s q u a r e  k i l omete rs 

3 .  One foot = 0 .  3 mete r  

4 .  O n e  ya rd = 0 .  9 1  mete r 

5 .  One i nch = 2 . 54 centenmete r s  = 2 5 . 4  m i l l i mete r  (mm . )  

6 .  One ton = 1 , 000 k i l og rams 

7 .  One k i logram = 2 .  2 pounds 

8 .  H ecta re = 1 0 d u n u m s  

9 .  Dunum = 0 .  2 47 Acre 

1 0 . 3 2
°

F = 0
°

C (To cha nge Fa hrenhe i t  to Cent i g rade use the 
formu l a  C = (F-3 2 )  5/ 9;  or to cha nge Cent i g rad e to Fa hren he i t  
use the fo rmu l a  F = (C x 9 /  5 )  + 3 2 . 
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