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In t r o d u c t i o n

Th e  dr y  ar e a s  of  the  Me d i t e r r a n e a n  fac e  se v e r  an d  gr o w i n g  ch a l l e n g e s  du e  to  the  ra p i d l y  
gr o w i n g  de m a n d  for  wa t e r  re s o u r c e s .  Ne w  res o u r c e s  of  wa t e r  ar e  inc r e a s i n g l y  ex p e n s i v e  
to  ex p l o i t ,  lim i t i n g  the  po t e n t i a l  fo r  ex p a n s i o n  of  ne w  wa t e r  sup p l i e s .

W a t e r  sca r c i t y  is  sp e c i f i c  re l a t i v e  to  reg i o n ,  loc a t i o n  an d  sea s o n .  Th e  cr i t e r i o n  fo r  wa t e r  
sca r c i t y  is  tha t  cou n t r i e s  wi t h  fre s h w a t e r  re s o u r c e s  in  the  ra n g e  1  000  –  1  600  m 3 pe r  
ca p i t a  pe r  yea r  fa c e  wa t e r  st r e s s ,  wi t h  ma j o r  pr o b l e m s  occ u r r i n g  in  dr o u g h t  ye a r s .  Wh e n  
an n u a l  int e r n a l  re n e w a b l e  wa t e r  res o u r c e s  ar e  les s  tha n  1  000  m 3 pe r  pe r s o n  an n u a l l y ,  
co u n t r i e s  are  co n s i d e r e d  wa t e r  sca r c e .  Be l o w  thi s  th r e s h o l d ,  wa t e r  av a i l a b i l i t y  be c o m e s  a  
se r v e r  con s t r a i n t  on  so c i o- ec o n o m i c  de v e l o p m e n t  an d  en v i r o n m e n t a l  qu a l i t y .  No w a d a y s  
an d  in  the  few  com i n g  yea r s ,  no n  of  the  sou t h e r n  an d  ea s t e r n  de v e l o p i n g  cou n t r i e s  of  the  
Me d i t e r r a n e a n  wi l l  ha v e  res o u r c e s  ex c e e d i n g  an d  av e r a g e  500  m3/pe r  cap i t a/pe r  an n u m ,  
wh i c h  cle a r l y  hi g h l i g h t s  tha t  the  pr o b l e m  wi l l  be c o m e  inc r e a s i n g l y  ac u t e .

In  the  reg i o n ,  the  co m p l e x i t y  in  the  wa t e r  re s o u r c e s  si t u a t i o n  is  no t  on l y  du e  to  the  wa t e r  
sca r c i t y  bu t  al s o  to  the  se v e r  an d  lon g  las t i n g  dr o u g h t  co n d i t i o n s ,  wi t h  inc r e a s i n g  
fre q u e n c i e s  oc c u r r i n g  in  mo s t  of  ar i d  co u n t r i e s  in  the  re g i o n .  Fu r t h e r m o r e ,  ma j o r  wa t e r  
re s o u r c e s  in  the  re g i o n  ar e  sh a r e d  be t w e e n  cou n t r i e s  ly i n g  bo t h  wi t h i n  an d  be y o n d  the  
reg i o n .  Th e  mo s t  sig n i f i c a n t  riv e r  ba s i n s  ar e  tho s e  of  Jo r d a n ,  the  Ni l e  an d  
Eu p h r a t e s/T i g r i s ,  al l  of  wh i c h  ar e  sub j e c t  to  con t e n t i o u s  rip a r i a n  iss u e s .  In  ad d i t i o n ,  
de t e r i o r a t i n g  wa t e r  qu a l i t y  is  an  inc r e a s i n g  se r i o u s  iss u e  in  ma n y  ar e a s .  De c l i n i n g  qu a l i t y  
di r e c t l y  af f e c t s  the  ut i l i t y  of  the  res o u r c e ,  an d  tre a t m e n t  co s t s  wi l l  ris e  st e e p l y  if  riv e r s  an d  
po t a b l e  aq u i f e r s  ar e  to  be  su s t a i n e d  in  us a b l e  fo r m s .

Ag r i c u l t u r e  se c t o r  is  by  fa r  the  lar g e s t  us e r  of  wa t e r  in  th e  re g i o n .  On  a  co n s u m p t i v e  us e  
ba s i s ,  80  to  90  pe r c e n t  of  al l  the  wa t e r  is  con s u m e d  in  ag r i c u l t u r e .  Un f o r t u n a t e l y ,  the  wa t e r  
us e  ef f i c i e n c y  in  th i s  se c t o r  is  ve r y  po o r  no t  ex c e e d i n g  the  45 %  wi t h  mo r e  tha n  50 %  wa t e r  
los s e s ,  an d  the r e b y ,  en o r m o u s  wa t e r  sa v i n g  co u l d  be  ac h i e v e d  in  the  ag r i c u l t u r a l  se c t o r  
co m p a r a b l e  wi t h  the  ot h e r  se c t o r a l  wa t e r  us e .

C l i m a t e  cha n g e  an d  its  un c e r t a i n l y  tha t  ha s  so  fa r  fil l e d  ou r  tho u g h t s  ar e  now a d a y s  we l l  
fel t  an d  cle a r i n g  ap p e a r i n g  in  the  Me d i t e r r a n e a n  wi t h  the  se q u e n c e s  of  hig h e r  
tem p e r a t u r e ,  ex t r e m e  rai n f a l l  or  dro u g h t s .  Su c h  pr o s p e c t s  on  on e  ha n d ,  an d  the  wa t e r  
sca r c i t y  on  the  ot h e r  ha n d ,  bo t h  po i n t  to  the  big  cha l l e n g e s  tha t  re q u i r e  for  gre a t e r  ef f o r t s ,  
sig n i f i c a n t  ch a n g e s  an d  ur g e n t  ad a p t a t i o n  in  Ho w  wa t e r  is  ma n a g e d  in  the  ag r i c u l t u r a l  
se c t o r?  Wh a t  ne e d s  to  be  ch a n g e d  in  irr i g a t i o n  po l i c i e s?  Wh a t  ar e  the  imp r o v e m e n t s  
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Water Crisis : Th e  Em e r g i n g  Qu e s t i o n s

• Wh e t h e r  wa t e r  cr i s i s  can  be  ave r t e d  or  
wh e t h e r  wa t e r  can  be  ma d e  
pro d u c t i v e?

• How  to  me e t  the  am p l e  wa t e r  dem a n d  
at  a  tim e  wh e n  pr e s s u r e s  on  res o u r c e s  
are  inc r e a s i n g  an d  th e i r  mo b i l i z a t i o n  is  
be c o m i n g  inc r e a s i n g l y  ex p e n s i v e ?

re q u i r e d  to  co p e  wi t h  inc r e a s e d  wa t e r  sc a r c i t y  an d  dro u g h t  con d i t i o n s ?

Aw a r e  of  thi s,  du r i n g  the  la s t  de c a d e ,  the  Me d i t e r r a n e a n  Ag r o n o m i c  In s t i t u t e  of  Ba r i  ha s  
be e n  de v e l o p e d  se v e r a l  pro g r a m m e s  an d  res e a r c h  pr o j e c t s  foc u s e d  on  the  wa t e r  sa v i n g  
in  irr i g a t e d  ag r i c u l t u r e  be i n g  the  mo s t  ap p r o p r i a t e  ap p r o a c h  the  reg i o n  ha s  to  fol l o w  to  fa c e  
the  wa t e r  sc a r c i t y  pr o b l e m s  an d  to  co m b a t  the  dr o u g h t  co n d i t i o n s .  An y  wa t e r  sa v i n g  in  th i s  
se c t o r ,  wi l l  no t  on l y  lea d  to  an  ap p r e c i a b l e  inc r e a s e  in  the  lim i t e d  wa t e r  sup p l y ,  bu t,  in  the  
me a n  tim e,  wi l l  pr o v i d e  the  ot h e r  se c t o r a l  wa t e r  us e s  wi t h  its  wa t e r  re q u i r e m e n t s  an d  
the r e b y ,  av o i d i n g  the  ar i s i n g  con f l i c t i n g  pr o b l e m s  am o n g  th e  di f f e r e n t  wa t e r  se c t o r s .

Th e  ex p e r i e n c e s  ga i n e d  by  Ba r i  In s t i t u t e  in  th i s  fie l d  th r o u g h  the  res e a r c h  pr o g r a m m e s  
fin d i n g s ,  an d  the  ac c u m u l a t e d  kn o w- ho w  du r i n g  mo r e  th a n  15  yea r s  of  ne t w o r k i n g  
ac t i v i t i e s  we r e  the  fun d a m e n t a l  ba s e s  for  a  Re g i o n a l  Ac t i o n  Pr o g r a m m e  on  “Wa t e r  
Re s o u r c e s  Ma n a g e m e n t  (RAP  –  WR M),  ca r r i e d  ou t  by  CI H E A M  –  Ba r i  In s t i t u t e  wi t h  the  
fra m e  of  the  EU  DG I  ac t i v i t i e s .  Th e  pr o g r a m m e  st a r t e d  in  199 8  an d  la s t e d  for  al m o s t  5  
ye a r s ,  ha s  inv o l v e d  be s i d e  Ba r i  Ins t i t u t e ,  the  mo s t  imp o r t a n t  sc i e n t i f i c  ins t i t u t i o n s  an d  
ex p e r t s  in  irr i g a t i o n  an d  ot h e r  se c t o r s  re l a t e d  to  wa t e r  re s o u r c e s  de v e l o p m e n t  an d  
ma n a g e m e n t  in  the  Me d i t e r r a n e a n  re g i o n .  Th e  Na t i o n a l  Wa t e r  Re s e a r c h  Ce n t e r  (NWR C),  
Ca i r o  –  Eg y p t ,  wa s  the  pa r t n e r  ins t i t u t i o n  in  the  de v e l o p m e n t  an d  th e  fol o w- up  of  the  
pr o g r a m m e  in  bo t h  its  tw o  ph a s e s  of  imp l e m e n t a t i o n .  Th i s  wo r k  ai m s  to  sy n t h e s i z e  ma i n  
co n s i d e r a t i o n s  an d  ob j e c t i v e s  of  the  RA P  –  WR M  pr o g r a m m e  as  we l l  as  to  pr e s e n t  the  
ou t p u t s  an d  res u l t s  ac h i e v e d  du r i n g  thi s  re a l i z a t i o n .

Wa t e r  Cr i s i s :  Th e  Em e r g i n g  Qu e s t i o n

To d a y ,  in  mo s t  of  the  Ar i d  an d  Sem i a r i d  co u n t r i e s  of  the  Me d i t e r r a n e a n ,  an d  in  pa r t i c u l a r  
the  de v e l o p i n g  on e s ,  th e  em e r g i n g  qu e s t i o n  is  wh e t h e r  a  wa t e r  cr i s i s  can  be  av e r t e d  or  
wh e t h e r  wa t e r  ca n  be  ma d e  mo r e  pr o d u c t i v e .  Th e  
an s w e r  to  th i s  qu e s t i o n  re l i e s  on  th e  wa y  we  are  us i n g  
an d  ma n a g i n g  wa t e r  re s o u r c e s  in  th e  irr i g a t i o n  se c t o r .  
Th e  mo r e  we  pr o d u c e  wi t h  les s  wa t e r  an d/o r  wi t h  the  
sa m e  am o u n t  of  wa t e r ,  the  les s  the  ne e d  fo r  
inf r a s t r u c t u r e  de v e l o p m e n t ,  the  les s  the  con f l i c t s  am o n g  
se c t o r a l  wa t e r  us e s ,  the  gr e a t e r  the  loc a l  foo d  se c u r i t y  
an d  the  mo r e  wa t e r  av a i l a b l e  for  ag r i c u l t u r a l ,  ho u s e h o l d s  an d  ind u s t r i a l  us e s ,  be s i d e  
en s u r i n g  th a t  it  rem a i n s  en o u g h  wa t e r  fo r  the  na t u r e .

Ind e e d ,  tho s e  ar e  the  ke y  iss u e s  of  the  ph i l o s o p h i c a l  ap p r o a c h  foc u s i n g  on  ag r i c u l t u r a l  
se c t o r  in  the  RA P  –  WR M  pro g r a m m e .  Th e  ne w  in  th i s  pr o g r a m m e  is  tha t  its  fin a l  go a l  is  to  
inc r e a s e  the  wa t e r  sup p l y  to  co m p e n s a t e  for  th e  no t a b l e  sh o r t f a l l s  in  the  av a i l a b l e  wa t e r  
re s o u r c e s  to  me e t  the  inc r e a s i n g  wa t e r  de m a n d ,  no t  thr o u g h  the  or i e n t e d  su p p l y  
ma n a g e m e n t  ap p r o a c h ,  bu t  by  ad o p t i n g  the  or i e n t e d  de m a n d  ma n a g e m e n t  on e.

Ma i n  Co n s i d e r a t i o n s  of  the  RA P  –  WR M  Pr o g r a m m e

Th e  se t u p  of  the  pr o g r a m m e ,  the  pl a n n i n g  an d  the  ap p r o a c h e s  to  be  fol l o w e d  du r i n g  its  
run  wa s  ca r r i e d  ou t  tak i n g  int o  con s i d e r a t i o n s  the  fol l o w i n g s :



De e p  an a l y s i s  of  the  wa t e r  pr o b l e m s  an d  the i r  ca u s e s  in  the  
Me d i t e r r a n e a n

Th e  do m i n a n t  fac t  tha t  wi l l  be  st r o n g l y  ev i d e n t  ov e r  th e  ne x t  few  de c a d e s  in  the  st r u c t u r a l  
imb a l a n c e  be t w e e n  the  co n s t a n t l y  in c r e a s i n g  de m a n d  for  wa t e r  to  me e t  the  ne e d s  (Fig.  1) 
an d  the  na t u r a l  av a i l a b l e  wa t e r  re s o u r c e s .

Fig .  1.  Ac t u a l  wa t e r  
dem a n d  (in  19 90)  an d  
for e s e e n  wa t e r  de m a n d  
for  20 10  an d  2025,  in  
km 3/year.

As  a  ma t t e r  of  fac t,  in  
the  ma j o r i t y  of  
cou n t r i e s  in  the  re g i o n  
su c h  imb a l a n c e  ha s  
alr e a d y  ap p e a r e d  
ar o u n d  the  ye a r  2000  
an d  be y o n d .  Th o s e  
cou n t r i e s  are  fa c i n g  
sim i l a r  pr o b l e m s  tha t  
can  be  ou t l i n e d  as  
fol l o w s  (Ham d y ,  2000  
a):

• de c l i n i n g  wa t e r  wi t h d r a w a l s  an d  wa t e r  av a i l a b i l i t y  pe r  pe r s o n .  It  is  ex p e c t e d  tha t  the  
av a i l a b l e  wa t e r  pe r  cap i t a  wi l l  be  red u c e d  to  ne a r l y  50 %  of  the  pr e s e n t  on e;

• ov e r- ex p l o i t a t i o n  of  wa t e r  at  a  re l a t i v e l y  hi g h  ra t e,  wi t h  the  ris k  of  wa t e r  qu a l i t y  
de t e r i o r a t i o n ;

• ex c e s s i v e  red u c t i o n  in  wa t e r  wi t h d r a w a l s  pe r  ca p i t a ,  wh i c h  wi l l  im p o s e  its  sig n i f i c a n t  
ef f e c t  on  the  wa t e r  se c t o r a l  us e ,  cre a t i n g  no t a b l e  co m p e t i t i o n  an d  co n f l i c t s  am o n g  
us e r s  in  va r i o u s  se c t o r s ,  in  the  irr i g a t i o n  an d  do m e s t i c  se c t o r s  pa r t i c u l a r l y ;

• pr o g r e s s i v e  de g r a d a t i o n  in  the  qu a l i t y  of  at m o s p h e r e  an d  av a i l a b l e  wa t e r  re s o u r c e s  
be c a u s e  of  inc r e a s i n g  wa s t e  loa d  di s c h a r g e d  int o  wa t e r  bo d i e s .
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Irrigated Agriculture and Irrigation Water 
Management Characterizing Features:

• fr a g m e n t e d  ma n a g e m e n t  app r o a c h  is  
mo s t l y  dom i n a n t ,

• in c e n t i v e s  fo r  wa t e r  co n s e r v a t i o n  ar e  
fe w  an d  di s i n c e n t i v e s  are  num e r o u s ,

• irr i g a t i o n  is  de v e l o p i n g  fas t e r  tha n  the  
wa t e r  sou r c e  mo b i l i z a t i o n ,

• ce n t r a l i z e d  th e  irri g a t i o n  wa t e r  
ma n a g e m e n t  by  go v e r n m e n t s  wi t h  the  
fol l o w i n g  se q u e n c e s :
- po o r  ma n a g e m e n t  pr a c t i c e s ,  

ine f f i c i e n t  wa t e r  us e  and  fai l u r e  to  
pla c e  hi g h  ec o n o m i c  va l u e  on  
wa t e r ;

- re s o u r c e  deg r a d a t i o n  by  wa t e r  
log g i n g ,  so i l  an d  wa t e r  
sa l i n i z a t i o n  an d  po l l u t i o n  of  
aq u i f e r s ;

- in c r e a s i n g  de m a n d  fo r  wa t e r  

In  th e  de v e l o p i n g  cou n t r i e s ,  giv e n  the  
inc r e a s e d  co s t  of  ne w  irri g a t i o n  

de v e l o p m e n t  w i t h  the  sc a r c i t y  of  lan d  an d  
wa t e r  res o u r c e s ,  the  em p h a s i s  in  the  fut u r e  

wi l l  be  mo r e  on  ma k i n g  ef f i c i e n t  us e  of  
wa t e r  fo r  ir ri g a t i o n  an d  les s  on  an  

ind i s c r i m i n a t e  exp a n s i o n  of  the  irri g a t e d  
are a .

Ir r i g a t i o n  an d  ag r i c u l t u r e  wa t e r  us e

At  pr e s e n t ,  th e  irr i g a t e d  ar e a s  ac c o u n t  fo r  mo r e  tha n  16  mi l l i o n  he c t a r e s ;  in  15  ye a r s ,  
the s e  ar e a s  ha v e  in c r e a s e d  by  3  mi l l i o n  he c t a r e s  an d  the  gr o w t h  ra t e  se e m s  to  sta b i l i z e  
ar o u n d  200,000  he c t a r e s  pe r  ye a r .  Th i s  imp l i e s  the  us e  of  a  sup p l e m e n t a r y  ca p a c i t y  in  the  
or d e r  of  2  bi l l i o n  m 3 of  wa t e r  pe r  yea r  on l y  fo r  ag r i c u l t u r e .  Th i s  wi l l  ce r t a i n l y  ca u s e  so m e  
dif f i c u l t i e s  fo r  th e  pa r t i t i o n i n g  of  wa t e r  re s o u r c e s  be t w e e n  ag r i c u l t u r e  an d  the  ot h e r  
se c t o r i a l  wa t e r  us e r s .  Ab a n d o n i n g  irr i g a t i o n  in  ar i d  are a s ,  ho w e v e r ,  de s t r o y s  ag r i c u l t u r a l  
vi a b i l i t y  an d  ha s  ad v e r s e  mu l t i p l i e r  an d  th i r d  pa r t y  
ef f e c t s .

Ir r i g a t i o n  is  ex t r e m e l y  wa t e r  int e n s i v e .  It  tak e s  ab o u t  
1000  ton s  of  wa t e r  to  gr o w  on e  ton  of  gr a i n  an d  2000  
ton s  to  gr o w  on e  ton  of  ric e.  In  the  Me d i t e r r a n e a n  ar e a ,  
irr i g a t i o n  rep r e s e n t s  72 %  of  the  tot a l  wa t e r  wi t h d r a w a l s .  
Du r i n g  the  ne x t  twe n t y- fiv e  ye a r s ,  su s t a i n a b l e  qu a n t i t i e s  
of  fre s h  wa t e r  su p p l i e s  wi l l  be  di v e r t e d  fro m  ag r i c u l t u r e  
to  ind u s t r y  an d  ho u s e h o l d s  in  the  re g i o n .  Irr i g a t e d  
ag r i c u l t u r e  wi l l  fac e  two  ch a l l e n g e s  of  wa t e r  sh o r t a g e s  
an d  dw i n d l i n g  fin a n c i a l  re s o u r c e s .  De s p i t e  the s e s  
ch a l l e n g e s ,  irr i g a t e d  ag r i c u l t u r e  wi l l  ha v e  to  pro v i d e  70  
to  75  pe r c e n t  of  the  ad d i t i o n a l  foo d  gr a i n  req u i r e m e n t s  
to  the  de v e l o p i n g  co u n t r i e s  of  the  reg i o n .  Th i s  wi l l  no t  be  
po s s i b l e  wi t h o u t  de v e l o p i n g  ef f e c t i v e  me t h o d o l o g i e s  an d  
sy s t e m s  fo r  as s e s s i n g  an d  imp r o v i n g  the  pe r f o r m a n c e  
of  irr i g a t e d  ag r i c u l t u r e .  Su c h  sy s t e m s  ha v e  to  ev a l u a t e  th e  co n t r i b u t i o n  an d  imp a c t s  of  an  
irr i g a t i o n  sch e m e  in  te r m s  of  pr o d u c t i o n ,  se l f- re l i a n c e ,  em p l o y m e n t ,  po v e r t y  al l e v i a t i o n ,  
fin a n c i a l  vi a b i l i t y ,  far m e r ’ s  pro f i t a b i l i t y  an d  en v i r o n m e n t a l  su s t a i n a b i l i t y  (Ham d y ,  2000  b).

Wa t e r  re s o u r c e s  de v e l o p m e n t  an d  ma n a g e m e n t

Th e  tra d i t i o n a l  ap p r o a c h  –  inc r e a s i n g  wa t e r  su p p l y

Tr a d i t i o n a l l y ,  so l u t i o n s  we r e  fu l l y  foc u s i n g  on  the  
su p p l y- sid e ,  re l y i n g  on  an  ev e r- lar g e r  nu m b e r  of  
da m s ,  re s e r v o i r s ,  an d  aq u e d u c t s  to  cap t u r e  an d  
sto r e  ev e r- lar g e r  fra c t i o n s  of  fre s h w a t e r  ru n- of f.  
Su c h  ap p r o a c h  is  no w  cr i t i c i z e d  for  en v i r o n m e n t a l ,  
ec o n o m i c  an d  so c i a l  re a s o n s .  Ba s i c  hu m a n  
ne e d s  fo r  wa t e r  st i l l  rem a i n  un m e t  an d  it  is  be c o m i n g  ha r d e r  an d  ha r d e r  to  fin d  ne w  wa t e r  
re s o u r c e s ,  or  ev e n  to  ma i n t a i n  the  ex i s t i n g  on e s  to  su p p l y  cr o p l a n d s .

Un d e r  su c h  tra d i t i o n a l  ap p r o a c h ,  wa t e r- pl a n n i n g  ef f o r t s  us u a l l y  did  no t  inc l u d e  a  de t a i l e d  
an a l y s i s  of  ho w  wa t e r  is  ac t u a l l y  us e d .  Eq u a l l y ,  the r e  wa s  no  cle a r  ide n t i f i c a t i o n  of  the  
co m m o n  go a l s  for  wa t e r  de v e l o p m e n t  to  see k  ag r e e m e n t  on  pr i n c i p l e s  to  re s o l v e  co n f l i c t s  
ov e r  wa t e r .  In  ad d i t i o n ,  lit t l e  at t e n t i o n  ha s  be e n  pa i d  to  pr o t e c t i n g  na t u r a l  ec o s y s t e m s  fro m  
wh i c h  wa t e r  sup p l i e s  ha v e  be e n  wi t h d r a w n .  Th o s e  ar e  gr o w i n g  ca l l s ,  be s i d e  oth e r s  
inc l u d i n g  hi g h  co s t s  of  co n s t r u c t i o n ,  tig h t  bu d g e t s ,  de e p  en v i r o n m e n t a l  co n c e r n s ,  pu s h i n g  
tow a r d s  ch a n g i n g  the  wa y  we  ar e  fo l l o w i n g  in  pla n n i n g  an d  ma n a g i n g  ou r  wa t e r  re s o u r c e s .

Go v e r n m e n t s  ha v e  typ i c a l l y  em p h a s i z e d  su p p l y  ma n a g e m e n t ,  bu t,  as  ne w  wa t e r  sou r c e s  
be c o m e  inc r e a s i n g l y  ina c c e s s i b l e ,  the  co s t s  of  pr o j e c t s  to  au g m e n t  su p p l y  es c a l a t e .  Ma n y  
co u n t r i e s  ar e  al r e a d y  de p e n d e n t  on  gr o u n d w a t e r  an d  de s p i t e  the  po t e n t i a l  of  fur t h e r  



ex p l o i t a t i o n  (from  co a s t y  de e p  aq u i f e r s),  mo s t  co u n t r i e s  fac e  se v e r  pro b l e m s  of  de p l e t i o n .  
No n- co n v e n t i o n a l  so u r c e s  inc l u d e  wa s t e w a t e r  tre a t m e n t  an d  re u s e ,  de s a l i n a t i o n ;  the y  ar e  
inv a r i a b l y  mo r e  ex p e n s i v e  tha n  tra d i t i o n a l  so u r c e s ,  al t h o u g h  in  ca s e  of  wa s t e w a t e r  
tre a t m e n t s ,  co s t s  can  of f s e t  ag a i n s t  en v i r o n m e n t a l  co n c e r n s .  Al t e r n a t i v e s  to  su c h  
inv e s t m e n t s  ar e  co n s e r v a t i o n  an d  imp r o v e d  ma n a g e m e n t  of  ex i s t i n g  su p p l i e s .

Wa t e r  los s e s  in  the  ag r i c u l t u r e  se c t o r

In  typ i c a l  irr i g a t i o n  sc h e m e s  as  lit t l e  as  40 %  of  ap p l i e d  wa t e r  ma y  be  us e d  for  co v e r i n g  
ev a p o t r a n s p i r a t i o n ,  wh i l e  mo d e r n  sch e m e s ,  an d  the r e  ar e  ex a m p l e s  of  th i s  wi t h i n  th e  
reg i o n ,  ca n  ac h i e v e  pr o j e c t  ef f i c i e n c i e s  ab o u t  65 % .  As s u m i n g  a  typ i c a l  si t u a t i o n  wh e r e  
80 %  of  the  tot a l  wa t e r  is  us e d  fo r  ag r i c u l t u r e ,  a  10 %  inc r e a s e  in  the  ef f i c i e n c y  of  irr i g a t i o n  
wo u l d  pro v i d e  40 %  mo r e  wa t e r  fo r  mu n i c i p a l  an d  ind u s t r i a l  us e .  Th i s  is  a  go o d  illu s t r a t i o n  
of  the  po t e n t i a l  of  wa t e r  sa v i n g  in  ag r i c u l t u r e  an d  the  ne e d  to  pr e s s  fo r  it  du e  to  the  fac t  
tha t  the r e  is  co n s i d e r a b l e  po t e n t i a l  fo r  ef f i c i e n c y  im p r o v e m e n t s  in  th i s  fie l d  us i n g  the  
va r i a b l e  to o l s  an d  the  te c h n o l o g i e s  al r e a d y  ex i s t i n g  in  the  re g i o n .

RA P  –  WR M :  Ob j e c t i v e s  an d  Ac t i v i t i e s

Th e  Re g i o n a l  Ac t i o n  Pr o g r a m m e  on  Wa t e r  Re s o u r c e s  Ma n a g e m e n t  (RAP  –  WR M)  is  
ba s e d  on  the  ab o v e  me n t i o n e d  con s i d e r a t i o n s  an d  ai m s  at  im p l e m e n t a t i o n  of  po l i c i e s  an d  
su p p o r t e d  ne e d e d  me a s u r e s  fo r  pra c t i c i n g  an d  int e g r a t e  de m a n d  wa t e r  ma n a g e m e n t  
ap p r o a c h  in  the  ag r i c u l t u r e  se c t o r  to  imp r o v e  the  ef f i c i e n c y  of  wa t e r  us e  in  th i s  se c t o r  an d  
a  be t t e r  wa t e r  sa v i n g .

Th e  (RAP  –  WR M)  rep r e s e n t s  a  pa r t  of  lar g e  pr o g r a m m e  de v e l o p e d  by  CI H E A M  an d  its  
fou r  op e r a t i o n a l  in s t i t u t e s  wi t h i n  the  fra m e  of  EU  DG I  ac t i v i t i e s .  Th e  ov e r a l l  ob j e c t i v e s  of  
the  wh o l e  pro g r a m m e  ar e  hu m a n  res o u r c e s  de v e l o p m e n t ,  ins t i t u t i o n a l  ca p a c i t y  bu i l d i n g  
an d  the  imp r o v e m e n t  of  re g i o n a l  co o p e r a t i o n  in  the  ag r i c u l t u r a l  se c t o r  thr o u g h  tra i n i n g ,  
pr o m o t i o n  of  re s e a r c h  an d  com m u n i c a t i o n  of  sc i e n t i f i c  an d  te c h n i c a l  in f o r m a t i o n ,  wi t h  
pa r t i c u l a r  em p h a s i s  on  su s t a i n a b l e  ag r i c u l t u r e  an d  the  tra n s i t i o n  to  a  mo r e  op e n  an d  
co m p e t i t i v e  ma r k e t  ec o n o m y .  Th e  ac t i o n  pr o g r a m s  ar e  de r i v e d  int o  4  RA P s  (eac h  
as s i g n e d  to  on e  of  fou r  CI H E A M  Ins t i t u t e s)  for  tra i n i n g  an d  for  cr e a t i o n  of  re s e a r c h  an d  
inf o r m a t i o n  ex c h a n g e  ne t w o r k s  ba s e d  on  the  co n c e p t  of  "ope n  cen t e r s "  (cent e r s  wi t h o u t  
wa l l s)  in  th e  fo l l o w i n g  ar e a s :  wa t e r  - irr i g a t e d  ag r i c u l t u r e  (IAM- Ba r i),  ra i n f e d  ag r i c u l t u r e  
(IAM- Sa r a g o s s a),  foo d  an d  ag r i c u l t u r a l  po l i c y  inc l u d i n g  leg i s l a t i o n  as p e c t s  (IAM-
Mo n t p e l i e r)  an d  re n e w a b l e  na t u r a l  res o u r c e  pr e s e r v a t i o n  an d  ut i l i z a t i o n  (IAM- Ch a n i a).  Th e  
ex p e c t e d  res u l t s  of  th e  wh o l e  pr o g r a m  ar e:  a  be t t e r  un d e r s t a n d i n g  of  reg i o n a l  pl a n n i n g  
an d  its  imp l e m e n t a t i o n ,  a  mo r e  ef f i c i e n t  re g i o n a l  co o p e r a t i o n  an d  be t t e r  inf o r m a t i o n  
ex c h a n g e s  in  the  Me d i t e r r a n e a n  ba s i n  (Sou t h- So u t h  an d  No r t h- So u t h),  an  imp r o v e d  
un d e r s t a n d i n g  an d  coo r d i n a t i o n  of  reg i o n a l  ec o n o m i e s  an d  com p a t i b l e  ma r k e t i n g  po l i c i e s  
ne c e s s a r y  to  fac i l i t a t e  ec o n o m i c  tra n s i t i o n s  in  the  re g i o n .

Th e  Re g i o n a l  Ac t i o n  Pr o g r a m  on  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  (RAP- WR M),  
de v e l o p e d  by  MA I- Ba r i ,  aim s  to  imp r o v e  the  ins t i t u t i o n a l  ca p a c i t y  bu i l d i n g ,  hu m a n  
res o u r c e s  de v e l o p m e n t  an d  re g i o n a l  co o p e r a t i o n  an d  ex c h a n g e  of  ex p e r i e n c e s  in  the  fie l d  
of  wa t e r  res o u r c e s  an d  irr i g a t i o n .  Th e  RA P- WR M  is  ba s e d  on  the  con c e p t  of  wa t e r  
de m a n d  ma n a g e m e n t  an d  it  is  or i e n t e d  to  th e  su s t a i n a b l e  us e  of  wa t e r  re s o u r c e s  in  
ag r i c u l t u r a l  se c t o r  em p h a s i z i n g  te c h n i c a l ,  so c i a l  an d  ec o n o m i c  as p e c t s  thr o u g h  the  
fol l o w i n g  ma j o r  iss u e s  (Fig.  2).



RA P  –  WR M :  Technical Issues

• wa t e r  pro d u c t i v i t y  (wate r  us e  
ef f i c i e n c y)  imp r o v e m e n t ,

• im p r o v e m e n t  of  ir ri g a t i o n  sy s t e m s ,
• ut i l i z a t i o n  of  ef f i c i e n t  tec h n o l o g i e s ,
• co n j u n c t i v e  us e  of  wa t e r  sup p l i e s ,
• no n- con v e n t i o n a l  wa t e r  re s o u r c e s  us e ,  

reu s e  an d  rec y c l i n g .

Fi g.  2.  Fie l d  of  ac t i o n s  of  RA P- WR M

Te c h n i c a l  as p e c t s

In  the  reg i o n ,  no w a d a y s ,  it  is  we l l  re c o g n i z e d  th a t  the  re l i a n c e  on  ph y s i c a l  so l u t i o n s ,  
al t h o u g h  st i l l  co n t i n u i n g  to  do m i n a t e  the  tra d i t i o n a l  pla n n i n g  ap p r o a c h ,  fai l e d  in  sa t i s f y i n g  
ba s i c  wa t e r  re q u i r e m e n t s  fo r  hu m a n  ac t i v i t i e s  an d,  
ab o v e  al l,  it  ga v e  or i g i n  to  se v e r a l  so c i a l ,  ec o n o m i c  an d  
en v i r o n m e n t a l  pr o b l e m s .  Ac c o r d i n g l y ,  fo r  the  RA P  –  
WR M  pr o g r a m m e ,  wa t e r  re s o u r c e s  ma n a g e m e n t  wa s  
di r e c t e d  tow a r d s  th e  so f t  pa t h  ap p r o a c h  th r o u g h  
de v e l o p i n g  ne w  me t h o d s  to  me e t  the  wa t e r  de m a n d s  of  
the  gr o w i n g  ac t i v i t i e s  in  the  wa t e r  us e  se c t o r  an d  in  
pa r t i c u l a r  the  ag r i c u l t u r a l  on e  wi t h o u t  re q u i r i n g  ma j o r  
ne w  co n s t r u c t i o n s  or  new  lar g e  sc a l e  wa t e r  tra n s f e r  fro m  on e  re g i o n  to  an o t h e r .  Fo c u s i n g  
is  mo s t l y  gi v e n  to  irr i g a t i o n  ef f i c i e n c y  imp r o v e m e n t s ,  imp l e m e n t  op t i o n s  fo r  ma n a g i n g  
de m a n d ,  imp r o v i n g  the  pe r f o r m a n c e  of  irr i g a t i o n  sy s t e m s  an d  int r o d u c i n g  ne w  irr i g a t i o n  
tec h n o l o g i e s  an d  th e  rec y c l i n g  an d  re u s e  of  no n- con v e n t i o n a l  wa t e r  re s o u r c e  as  an  
ad d i t i o n a l  wa t e r  su p p l y  so u r c e  in  irr i g a t i o n  pr a c t i c e s .

FIELD OF ACTIONS

Social Technical Economical

Capacity Building
•  Institutional improvement
•  HRD (Human Resources Development)

RAP “Water Resources Management”
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Irrigation
water use
efficiency

Performance
analysis of
collective

irr. systems

Allocation Efficiency &
water valuation

Participatory Irr.
Management (PIM) &

Water User Associations (WUA)



Water Productivity Increase:
Key Strategic Options

• to  inc r e a s e  the  pro d u c t i v i t y  pe r  un i t  of  
cr o p  con s u m p t i o n  (tran s p i r a t i o n),

• to  red u c e  no n- be n e f i c i a l  ev a p o r a t i o n  
or  flo w s  to  sin k s ,

• to  red u c e  po l l u t i o n ,
• to  red u c e  un n e c e s s a r y  ou t  flo w s ,  

eit h e r  th r o u g h  imp r o v e d  ma n a g e m e n t  
of  ex i s t i n g  fac i l i t i e s  or  th r o u g h  
de v e l o p m e n t  of  ad d i t i o n a l  fac i l i t i e s ,

• to  rea l l o c a t e  wa t e r  to  cr o p s  wi t h  hi g h  
wa t e r  pro d u c t i v i t y .

Wa t e r- us e  ef f i c i e n c y  an d  wa t e r  pr o d u c t i v i t y

On e  of  the  mo s t  ex t e n s i v e l y  us e d  ter m s  to  ev a l u a t e  the  pe r f o r m a n c e  of  an  irr i g a t i o n  
sy s t e m  is  wa t e r  us e  ef f i c i e n c y  (WUE).  Un f o r t u n a t e l y ,  in  mo s t  cou n t r i e s  of  the  reg i o n ,  the  
ov e r a l l  irr i g a t i o n- ef f i c i e n c i e s  (the  pr o d u c t  of  irr i g a t i o n  sy s t e m  ef f i c i e n c y  an d  fie l d  
ap p l i c a t i o n  ef f i c i e n c y)  is  typ i c a l l y  in  the  reg i o n  20  –  40  pe r c e n t  of  wa t e r  in  the  sy s t e m  is  
ac t u a l l y  us e d  be n e f i c i a l l y .

Th e s e  low  wa t e r- us e  ef f i c i e n c i e s  ar e  of t e n  ci t e d  as  ev i d e n c e  tha t  ve r y  lar g e  sa v i n g  in  
wa t e r  us e  can  be  ob t a i n e d .  Ho w e v e r ,  the y  ar e  de r i v e d  
fro m  ind i v i d u a l  sy s t e m  ev a l u a t i o n s  rat h e r  tha n  fro m  
ba s i n- wi d e  as s e s s m e n t s .

Th e  ef f i c i e n c y  co n c e p t  is  no t  di r e c t l y  re l a t e d  to  the  
am o u n t  of  foo d  tha t  can  be  pr o d u c e d  wi t h  an  am o u n t  of  
av a i l a b l e  wa t e r .  In  th i s  re s p e c t ,  wa t e r  pr o d u c t i v i t y ,  
de f i n e d  as  the  am o u n t  of  foo d  pr o d u c e d  pe r  un i t  vo l u m e  
of  wa t e r  us e d  is  mo r e  us e f u l .

W a t e r  ef f i c i e n c y  an d  pr o d u c t i v i t y  ter m s  sh o u l d  be  us e d  
co m p l e m e n t a r i l y  to  as s e s s  the  wa t e r  ma n a g e m e n t  
st r a t e g i e s  an d  pr a c t i c e s  us e d  to  pro d u c e  mo r e  cro p s  wi t h  les s  wa t e r .  Bo t h  te r m s  ar e  
sca l e- se n s i t i v e ;  the r e f o r e ,  fai l u r e  to  cle a r l y  de f i n e  the  bo u n d a r i e s  of  the  sp e c i a l  do m a i n  of  
int e r e s t  ca n  lea d  to  er r o n e o u s  co n c l u s i o n s .  It  is  al s o  imp o r t a n t  to  sp e c i f y  the  wa t e r- us e  
co m p o n e n t s  tha t  ar e  tak e n  int o  ac c o u n t  wh e n  de r i v i n g  WU E  an d  pro d u c t i v i t y .

On- far m ,  the  wa t e r- us e  ef f i c i e n c y  in  pr o d u c i n g  foo d  ca n  be  imp r o v e d  by  ch a n g i n g  cro p p i n g  
pa t t e r n  tow a r d s  les s  wa t e r- de m a n d i n g  cro p s  by  red u c i n g  wa s t e f u l  ap p l i c a t i o n s  of  wa t e r  
an d  by  cu t t i n g  fie l d  to  pl a t e  los s e s .  Al s o ,  inc r e a s i n g  yie l d  pe r  un i t  ev a p o t r a n s p i r a t i o n  du r i n g  
cr o p  gr o w t h ;  red u c i n g  ev a p o r a t i o n  es p e c i a l l y  du r i n g  lan d  pr e p a r a t i o n ,  red u c i n g  see p a g e  
an d  pe r c o l a t i o n  du r i n g  lan d  pr e p a r a t i o n  an d  cro p  gr o w t h  pe r i o d s  an d  re d u c i n g  su r f a c e  
run o f f ,  ar e  ef f e c t i v e  me a s u r e s  for  inc r e a s i n g  on- fa r m  pr o d u c t i v i t y  for  irr i g a t i o n  wa t e r .

Ho w e v e r ,  ac h i e v i n g  gr e a t e r  pr o d u c t i v i t y  to  re s o l v e  wa t e r  cri s i s  wi l l  no t  ha p p e n  
au t o m a t i c a l l y ,  it  wi l l  req u i r e  gr e a t  ef f o r t  an d  it  is  es p e c i a l l y  fea s i b l e  in  the  de v e l o p i n g  
co u n t r i e s  of  the  reg i o n ,  wh e r e  wa t e r  pr o d u c t i v i t y  is  fa r  be l o w  po t e n t i a l .  Fo r  ex a m p l e ,  if  a  
co u n t r y ’ s  de m a n d  fo r  gr a i n s  gr o w s  by  50 % ,  on e  wa y  to  ma t c h  th i s  ris e  is  to  inc r e a s e  the  
pr o d u c t i v i t y  by  50 % .  Inc r e a s i n g  the  wa t e r  pr o d u c t i v i t y  up  to  th i s  lev e l  wi l l  be  ve r y  di f f i c u l t  to  
ac h i e v e ,  un l e s s  we  ha v e  ful l y  in  ha n d ,  no t  on l y  the  ap p r o p r i a t e  ac t i o n s ,  bu t  eq u a l l y  the  
ne e d e d  too l s  fo r  its  im p l e m e n t a t i o n  on  the  gr o u n d .  Ind e e d ,  th o s e  ar e  the  ma i n  iss u e s  th e  
RA P  –  WR M  pr o g r a m m e  is  fo c u s i n g  on.

De f i c i t  irr i g a t i o n

Th e  po t e n t i a l  be n e f i t s  of  de f i c i t  irr i g a t i o n  de r i v e  fro m  thr e e  fac t o r s :  (1) inc r e a s e d  irr i g a t i o n  
ef f i c i e n c y ,  (2) re d u c e d  co s t s  of  irr i g a t i o n  an d  (3) the  op p o r t u n i t y  co s t  of  wa t e r .  Ac c o r d i n g l y ,  
a  pa r t  of  the  res e a r c h  pr o j e c t  (WAS I A)  wa s  de a l i n g  wi t h  de f i c i t  irr i g a t i o n  pr a c t i c e s  to  fin d  
ou t  the  op t i m u m  lev e l  of  ap p l i e d  wa t e r  fo r  a  pa r t i c u l a r  si t u a t i o n  wh i c h  pr o d u c e s  the  
ma x i m u m  pr o f i t  of  cr o p  yie l d ,  pe r  un i t  of  lan d ,  pe r  un i t  of  wa t e r ,  in  vie w  of  the  un d e r l y i n g  
ob j e c t i v e  fun c t i o n s  an d  the  lim i t i n g  con s t r a i n t s .



De s i g n ,  pe r f o r m a n c e  ev a l u a t i o n  an d  ma n a g e m e n t  of  co l l e c t i v e  irr i g a t i o n  
sy s t e m s

Un d e r  th i s  te c h n i c a l  as p e c t ,  fo c u s i n g  wa s  gi v e n  to:

• Improvement of irrigation systems  

In  the  de v e l o p i n g  co u n t r i e s  of  the  Me d i t e r r a n e a n ,  the  ma j o r  ph y s i c a l  an d  te c h n i c a l  
pr o b l e m s  an d  co n s t r a i n t s  in  irr i g a t i o n  sy s t e m s  ar e:  ine f f i c i e n t  wa t e r  us e ,  sh o r t a g e  of  wa t e r  
su p p l y  at  the  sou r c e ,  po o r  ca n a l  re g u l a t i o n ,  wa t e r l o g g i n g  an d  sa l i n i t y ,  po o r  op e r a t i o n  an d  
ma i n t e n a n c e ,  sm a l l- sc a l e  pr o g r a m m e s  an d  sc a r c e  wa t e r  res o u r c e s .  Su c h  pr o b l e m s  an d  
co n s t r a i n t s  req u i r e  a  se t  of  co m m o n  su p p o r t i n g  ac t i o n s ,  na m e l y  the  de v e l o p m e n t  of  
ad e q u a t e  da t a  ba s e s ,  ad a p t a t i v e  res e a r c h ,  ins t i t u t i o n a l  st r e n g t h e n i n g ,  hu m a n  res o u r c e  
de v e l o p m e n t ,  im p r o v e m e n t s  in  so c i o- ec o n o m i c  an a l y s i s ,  en v i r o n m e n t a l  pr o t e c t i o n ,  
tec h n o l o g y  tra n s f e r  an d  inf r a- st r u c t u r e  de v e l o p m e n t .  Su c h  sup p o r t i n g  ac t i o n  we r e  fu l l y  
co n s i d e r e d  du r i n g  the  run  of  the  pr o g r a m m e .

• Water conservation through appropriate technology  

If  im p r o v e d  de m a n d  ma n a g e m e n t  int r o d u c e s  in c e n t i v e s  for  wa t e r  co n s e r v a t i o n ,  th e  
av a i l a b i l i t y  of  ap p r o p r i a t e  tec h n o l o g y  wi l l  be  es s e n t i a l  to  ge n e r a t i n g  wa t e r  sa v i n g s .  As  the  
va l u e  of  wa t e r  inc r e a s e s ,  the  us e  of  mo r e  ad v a n c e d  te c h n o l o g i e s  (such  as  dr i p  irr i g a t i o n  
ut i l i z i n g  low- co s t  pla s t i c  pi p e s ,  sp r i n k l e r s  an d  com p u t e r i z e d  con t r o l  sy s t e m s ,  us e d  wi d e l y  
in  de v e l o p e d  co u n t r i e s)  co u l d  ha v e  pr o m i s i n g  res u l t s  fo r  de v e l o p i n g  co u n t r i e s .  An y  
ev a l u a t i o n  of  the  imp a c t s  of  the s e  te c h n o l o g i e s  mu s t  tak e  int o  ac c o u n t  the  di f f e r e n c e  
be t w e e n  con s u m p t i v e  us e  of  wa t e r  an d  wa t e r  wi t h d r a w a l s  or  ap p l i c a t i o n s .  Al l  of  the s e  
ad v a n c e d  te c h n o l o g i e s  ca n  si g n i f i c a n t l y  red u c e  the  am o u n t  of  wa t e r  ap p l i e d  to  a  fie l d ,  
red u c e s  the  am o u n t s  of  dr a i n a g e  an d  inc r e a s e s  the  ac t u a l  wa t e r  sa v i n g s .  In  co u n t r i e s  
wh e r e  the  sc c a r c i t y  va l u e  of  wa t e r  is  hi g h  en o u g h ,  ap p r o p r i a t e  us e  of  ne w  tec h n o l o g i e s  
ap p e a r s  to  of f e r  bo t h  rea l  wa t e r  sa v i n g s  an d  re a l  ec o n o m i c  ga i n s  to  fa r m e r s .

Ne w  tec h n o l o g i e s  sho u l d  al s o  be  int r o d u c e d ,  imp l e m e n t e d  an d  ad a p t e d  to  the  ex i s t i n g  
irr i g a t i o n  sy s t e m s  fo r  its  mo d e r n i z a t i o n s .  Th i s  can  be  do n e  th r o u g h  the  us e  of  hy d r a u l i c a l l y  
op e r a t e d  di v e r s i o n  an d  the  de v e l o p m e n t  of  me a s u r i n g  de v i c e s .  Su c h  tec h n o l o g i c a l  
op p o r t u n i t i e s  wi l l  pr o v i d e  the  de l i v e r y  of  wa t e r  on  de m a n d  to  ind i v i d u a l  far m e r s ,  al l o w i n g  
wa t e r  us e r s  to  be  ch a r g e d  ac c o r d i n g  to  the  va l u e  of  wa t e r  ac t u a l l y  de l i v e r e d ,  thu s  
en c o u r a g i n g  con s e r v a t i o n  an d  ef f i c i e n t  us e  of  wa t e r .  Th i s  is  ind e e d  a  re a l i s t i c  wa t e r  sa v i n g  
in  the  irr i g a t i o n  se c t o r .

Th e  ma j o r  co n s t r a i n t s  to  the  ex p a n s i o n  of  su c h  te c h n o l o g i e s  ma i n l y  inv o l v e s  the  hig h  co s t  
of  op e r a t i o n ,  pa r t i c u l a r l y  the  co s t  of  en e r g y .  An o t h e r  ma j o r  co n s t r a i n t  is  the  lac k  of  
ap p r o p r i a t e  ma i n t e n a n c e  se r v i c e s  fo r  mo d e r n  irr i g a t i o n  eq u i p m e n t ,  as  we l l  as  the  po o r  
co o r d i n a t i o n  be t w e e n  res e a r c h  ins t i t u t i o n s  an d  ind u s t r i e s .

Mo d e r n  irri g a t i o n  tec h n i q u e s  ne e d  to  be  ca r e f u l l y  se l e c t e d  an d  ad a p t e d  to  the  loc a l  
ph y s i c a l  ag r o n o m i c  an d  so c i o- ec o n o m i c  de v e l o p m e n t ,  as  we l l  as  to  the  tec h n i c a l  an d  
ma n a g e r i a l  sk i l l s  of  loc a l  far m e r s .  Up g r a d i n g  ex i s t i n g  irri g a t i o n  sc h e m e s  sh o u l d ,  in  mo s t  
ca s e s ,  be  pre c e d e d  by  pi l o t  sch e m e s  to  tes t  al t e r n a t i v e  de s i g n  con c e p t s .  Co s t l y  imp r o v e d  
tec h n o l o g i e s  ca n  on l y  be  jus t i f i e d  if  the i r  ag r o n o m i c  an d  ec o n o m i c  po t e n t i a l  is  fu l l y  
ex p l o i t e d .

Co l l e c t i v e  irr i g a t i o n  sy s t e m s  an d  ho w  to  im p r o v e  oc c u p i e d  the  ce n t e r  ac t i v i t i e s  of  RA P  –  
WR M  pr o g r a m m e  du e  to  its  in f l u e n t i a l  imp a c t  on  wa t e r  us e  ef f i c i e n c y  an d  the  su s t a i n a b l e  



us e  of  no n- co n v e n t i o n a l  wa t e r  re s o u r c e s ,  bo t h ,  re p r e s e n t i n g  ma j o r  op p o r t u n i t i e s  fo r  wa t e r  
sa v i n g .

Al t e r n a t i v e  Wa t e r  Su p p l i e s  (Non-Co n v e n t i o n a l  Wa t e r  Re s o u r c e s)

Th e  ev e r  mo r e  ac u t e  sca r c i t y  of  fre s h w a t e r  av a i l a b i l i t y  ha s  en c o u r a g e d  the  ad o p t i o n  of  
inv e s t i g a t i o n  on  ne w  for m s  of  wa t e r  su p p l y .  Se a w a t e r  de s a l i n a t i o n  ha s  be e n  the  ob j e c t  of  
int e n s e  res e a r c h ,  wh i c h  ha s  su c c e e d e d  in  con s i d e r a b l y  red u c i n g  the  tre a t m e n t  co s t s ,  
re s u l t i n g  in  an  ap p r e c i a b l e  di f f u s i o n  of  su c h  te c h n i q u e s  an d  in  an  en r i c h m e n t  of  kn o w- how ;  
ho w e v e r  sea w a t e r  de s a l i n a t i o n  is  st i l l  too  ex p e n s i v e  in  ec o n o m i c  an d  en e r g e t i c  te r m s  to  be  
pr o p o s e d  as  a  lar g e- sc a l e  so l u t i o n  fo r  ag r i c u l t u r e .  Ac t u a l l y ,  its  co s t  in  ex c e s s  of  US D  
0.50/m 3 con f i n e s  its  us e  to  hi g h  va l u e  cr o p s .  To w i n g  ice b e r g s  or  us i n g  lar g e  ta n k e r s  to  
pr o d u c e  fre s h w a t e r  ar e  so l u t i o n s  tha t  ha v e  be e n  pr o p o s e d  an d  ex p e r i e n c e d  on  a  lim i t e d  
sca l e ,  bu t  ha v e  en j o y e d  no  wi d e  ac c e p t a n c e .

Ba s i c a l l y ,  on l y  two  no n- co n v e n t i o n a l  wa t e r  re s o u r c e s  can  be  pr o p o s e d  at  pre s e n t ,  na m e l y  
the  sa l i n e  bra c k i s h  wa t e r s  an d  ur b a n  wa s t e w a t e r s ,  bo t h  of  the m  en t a i l i n g  som e  de g r e e  of  
ris k  an d  in  ne e d  of  fu r t h e r  re s e a r c h .

Sa l i n e  irr i g a t i o n

Th e  ex p e r i e n c e  ga i n e d  by  Ba r i  In s t i t u t e  in  th i s  fie l d  thr o u g h  mo r e  tha n  15  ye a r s  of  ne t-
wo r k i n g  ac t i v i t i e s  on  “non- con v e n t i o n a l  wa t e r  re s o u r c e s  pr a c t i c e s  an d  ma n a g e m e n t ” ,  th e  
res e a r c h  fin d i n g s  of  se v e r a l  pro g r a m m e s  re a l i z e d  in  coo p e r a t i o n  wi t h  re g i o n a l  an d  na t i o n a l  
or g a n i z a t i o n s  in  the  Me d i t e r r a n e a n ,  as  we l l  as  the  ind i v i d u a l  re s e a r c h  ca r r i e d  ou t  by  Ba r i  
Ins t i t u t e ,  ca m e  up  wi t h  the  fo l l o w i n g  fe a t u r e s  cha r a c t e r i z i n g  the  us e  of  sa l i n e  wa t e r  in  
irr i g a t i o n :

• In  the  Ar i d  an d  Se m i a r i d  cou n t r i e s  of  the  Me d i t e r r a n e a n ,  the r e  is  a  hi g h  po t e n t i a l i t y  
of  us i n g  sa l i n e  wa t e r  as  an  ad d i t i o n a l  so u r c e .

• Re c e n t  re s e a r c h  de v e l o p m e n t  on  sa l t  tol e r a n c e  of  va r i o u s  cro p s ,  wa t e r ,  so i l  an d  
cr o p  ma n a g e m e n t ,  irr i g a t i o n  an d  dra i n a g e  ef f l u e n t s ,  wi l l  en h a n c e  an d  fac i l i t a t e  the  
us e  of  re l a t i v e l y  sa l i n e  wa t e r  for  irr i g a t i o n

Ma j o r  pr o b l e m s  con s t r a i n i n g  the  wi d e  us e  of  sa l i n e  wa t e r  ar e:

• Th e  ex i s t i n g  gu i d e l i n e s ,  wh i c h  we r e  wo r k e d  ou t  in  a  pe r i o d  of  un l i m i t e d  fre s h w a t e r  
re s o u r c e s  ar e  ve r y  co n s e r v a t i v e  an d  the r e f o r e  in  ne e d  of  be i n g  pr o f o u n d l y  re v i s e d ;  
the y  do  no t  tak e  int o  ac c o u n t  the  co m p l e x  rel a t i o n s h i p s  in  the  so i l- pl a n t- at m o s p h e r e  
co n t i n u u m  no r  gi v e  su f f i c i e n t  em p h a s i s  to  th e  typ e  of  ma n a g e m e n t ,  wh i c h  ha s  a  
co n s i d e r a b l e  imp a c t  on  pl a n t  re s p o n s e .

• Ra n k i n g  pla n t  re s p o n s e  to  sa l i n i t y  ac c o r d i n g  to  a  ge n e r i c  “yie l d  re d u c t i o n ”  ha s  be e n  
cr i t i c i z e d  as  a  no n- sc i e n t i f i c  ap p r o a c h  an d  the  ad o p t i o n  of  mo r e  so u n d l y  ba s e d  
ap p r o a c h e s  ar e  to  be  sug g e s t e d .

• Th e  us e  of  sa l i n e  wa t e r  for  irr i g a t i o n  is  a  com p l e x  pr a c t i c e .

• Mo s t  wo r k  on  po t e n t i a l s  an d  ha z a r d s  of  the  us e  of  sa l i n e  wa t e r ,  mo s t l y  do n e  un d e r  
co n t r o l l e d  con d i t i o n s ,  an d  les s  un d e r  re a l  co n d i t i o n s  (the  op e n  fie l d s).  In  so m e  
ca s e s ,  the  av a i l a b l e  da t a  ar e  ha r d l y  an d  no t  su c c e s s f u l l y  us e d  in  pr a c t i c e .



To overcome water scarcity and combat 
drought in the arid countries of the 

region, as priority options  to be 
followed:

• ef f i c i e n t  pro g r a m m e  lea d i n g  to  
inc r e a s i n g  wa t e r  pro d u c t i v i t y  and  wa t e r  
sa v i n g  in  al l  se c t o r s  an d  in  pa r t i c u l a r  
th e  ag r i c u l t u r a l  on e .

• To  co l l e c t ,  to  tre a t ,  to  reu s e  an d  to  
rec y c l e  ea c h  dr o p  of  wa s t e w a t e r .

• At  pr e s e n t ,  in  mo s t  co u n t r i e s  of  the  reg i o n ,  the r e  ar e  no  de f i n e d  po l i c i e s  an d  
st r a t e g i e s  on  the  sa l i n e  wa t e r  us e  an d  on  the  mi t i g a t i o n  of  its  en v i r o n m e n t a l  
imp a c t s .  Th e  la c k  of  ef f e c t i v e  mo n i t o r i n g  sy s t e m s  an d  pr o g r a m m e s  on  bo t h  
qu a n t i t i e s  an d  qu a l i t i e s  is  on e  of  the  ma i n  rea s o n s .

• Mo s t  of  the  ac t i v i t i e s  in  th i s  fie l d  ca r r i e d  ou t  by  di f f e r e n t  ins t i t u t i o n s  an d  
or g a n i z a t i o n s  we r e  un d e r t a k e n  in  re l a t i v e  iso l a t i o n  an d  no  me c h a n i s m  ex i s t e d  fo r  
co o r d i n a t i n g  the  res e a r c h  wo r k  to  av o i d  du p l i c a t i o n  an d  to  en s u r e  tha t  the  fin d i n g s  
ar e  ef f e c t i v e l y  us e d .

• Th e  re g i o n  is  ve r y  ric h  in  the  cu l t i v a r s  of  do m i n a n t  cr o p s ,  bu t  the  da t a b a n k  fo r  the i r  
cl a s s i f i c a t i o n  wi t h  re s p e c t  to  th e i r  tol e r a n c e  de g r e e  is  ab s e n t  on  the  na t i o n a l  an d  
reg i o n a l  lev e l s .

In  th i s  re g a r d ,  the  ac t i v i t i e s  in  the  RA P  –  WR M  pr o j e c t  we r e  or i e n t e d  to  se t u p  ne w  
st r a t e g i e s  fo r  su s t a i n a b l e  sa l i n e  wa t e r  us e  in  irr i g a t i o n  in  a  wa y  tha t  is  te c h n i c a l l y  sou n d ,  
ec o n o m i c a l l y  via b l e  an d  en v i r o n m e n t a l l y  no n- de g r a d i n g .  Th e  pr o g r a m m e  wi t h i n  its  two  
ph a s e s  ga v e  mo r e  em p h a s i s  on  the  fol l o w i n g s :

• to  en f o r c e  wo r k i n g  re l a t i o n s h i p s  on  re g i o n a l ,  na t i o n a l  an d  int e r n a t i o n a l  ins t i t u t i o n s  
de a l i n g  wi t h  the  sub j e c t  th r o u g h  the  ex i s t i n g  ne t w o r k  on  no n- co n v e n t i o n a l  wa t e r  
res o u r c e s  pr a c t i c e s  an d  ma n a g e m e n t .

• To  con d u c t  an d  fo s t e r  a  co m p r e h e n s i v e  mu l t i- di s c i p l i n a r y  ba s i c  an d  ap p l i e d  
res e a r c h  pr o g r a m m e  in  co o r d i n a t i n g  fas h i o n  on  the  su s t a i n a b l e  us e  of  sa l i n e  wa t e r  
in  irr i g a t i o n  an d  re l a t e d  pr o b l e m s  an d  ob s t a c l e s  (WAS I A  –  Pr o j e c t).

• To  de v e l o p  pr a c t i c a l  so l u t i o n s  to  pr o b l e m s  as s o c i a t e d  wi t h  sa l i n e  ma n a g e m e n t  
asp e c t s .

• To  de v e l o p  on  bo t h  na t i o n a l  an d  re g i o n a l  lev e l  the  gu i d e l i n e s  fo r  sa f e l y  us e  of  
dr a i n a g e  an d  sa l i n e  br a c k i s h  wa t e r .

• To  pr o v i d e  fac i l i t i e s  for  re s e a r c h  wo r k e r s  an d  to  tra i n  as s o c i a t e d  pe r s o n n e l  in  
tec h n i q u e s  an d  me t h o d s  de a l i n g  wi t h  sa l i n e  wa t e r  pra c t i c e s  an d  re l a t e d  sa l i n i t y  
pr o b l e m s .

• To  pro m o t e  the  di s s e m i n a t i o n  of  in f o r m a t i o n  to  fa r m e r s  an d  the i r  pa r t i c i p a t i o n  an d  
inv o l v e m e n t  in  pla n n i n g  an d  ma n a g e m e n t  pro c e s s e s  to  dim i n i s h  the  ex i s t i n g  ga p  
be t w e e n  res e a r c h e r s ,  the  tec h n i c a l  as s i s t a n c e  pe r s o n a l s  an d  the  us e r s .

Mu n i c i p a l  tre a t e d  wa s t e w a t e r

Ex p a n s i o n  of  ur b a n  po p u l a t i o n  an d  inc r e a s e d  co v e r a g e  of  do m e s t i c  wa t e r  su p p l i e s  an d  
se w a g e  ne t w o r k  wi l l  gi v e  ris e  to  gr e a t e r  qu a n t i t i e s  
on  mu n i c i p a l  wa s t e w a t e r  wh i c h  can  be c o m e  a  new  
wa t e r  so u r c e ,  pa r t i c u l a r l y  fo r  irr i g a t i o n .  Th e  
wa t e r  rec y c l i n g  an d  re u s e  pr o v i d e  a  un i q u e  an d  a  
via b l e  op p o r t u n i t y  to  inc r e a s e  tra d i t i o n a l  wa t e r  
su p p l y .  Wa t e r  re u s e  can  he l p  to  clo s e  the  loo p  
be t w e e n  wa t e r  su p p l y  an d  wa s t e w a t e r  
di s p o s a l .  Th e  su c c e s s f u l  de v e l o p m e n t  of  thi s  



re l i a b l e  wa t e r  re s o u r c e  de p e n d s  up o n  clo s e  ex a m i n a t i o n  an d  sy n t h e s i s  of  el e m e n t s  fro m  
inf r a s t r u c t u r e  an d  fa c i l i t i e s  pla n n i n g ,  wa s t e w a t e r  tre a t m e n t  pl a n t  si t i n g ,  tre a t m e n t  pr o c e s s  
re l i a b i l i t y ,  ec o n o m i c  an d  fin a n c i a l  an a l y s i s ,  wa t e r  ut i l i t y  ma n a g e m e n t ,  an d  pu b l i c  
ac c e p t a n c e .

Ur b a n  wa s t e w a t e r s  ar e  a  ve r y  pr o m i s i n g  no n- con v e n t i o n a l  re s o u r c e ,  de s e r v i n g  fu l l  
co n s i d e r a t i o n  fo r  at  lea s t  thr e e  go o d  rea s o n s :

•the i r  us e  pe r m i t s  to  fre e  fre s h w a t e r  re s o u r c e s  to  sa t i s f y  mo r e  pr e s s i n g  us e s  
(dom e s t i c ,  ind u s t r i a l);

•the y  ar e  pre s e n t l y  a  co s t l y  bu r d e n  for  the i r  tre a t m e n t ;

•the y  ar e  ric h  in  or g a n i c  ma t t e r  an d  fe r t i l i z e r s  (whi c h  ca n  be  a  bl e s s i n g  to  the  cro p s  
bu t  po l l u t e  the  en v i r o n m e n t  if  re l e a s e d  wi t h o u t  co n t r o l).

On  the  ot h e r  sid e ,  the  un c o n t r o l l e d  us e  of  ur b a n  wa s t e w a t e r s  im p l i e s  ris k s  to  the  he a l t h  of  
irr i g a t o r s  an d  co n s u m e r s  an d  is  po t e n t i a l l y  ha r m f u l  to  the  so i l s ,  the  aq u i f e r s  an d  the  wa t e r  
bo d i e s  du e  to  the  he a v y  me t a l s ,  the  pa r a s i t e s  an d  the  pa t h o g e n s  the y  cou l d  ca r r y .  As  a  
co n s e q u e n c e ,  an  a  pr i o r i  ev a l u a t i o n  of  the  lev e l  of  tre a t m e n t  ne e d e d  fo r  a  sa f e  us e,  an d  
the  tot a l  ma x i m u m  da i l y  loa d  (TMD L),  na m e l y  the  pe r m i s s i b l e  am o u n t  of  po l l u t a n t s  fo r  an y  
pa r t i c u l a r  en v i r o n m e n t ,  ar e  ne c e s s a r y .  Th e  ev e r- sh r i n k i n g  fre s h w a t e r  av a i l a b i l i t y  
en c o u r a g e s  the  re u s e  of  wa s t e w a t e r s  for  irr i g a t i o n :  fo r  ins t a n c e ,  Tu n i s i a  is  pla n n i n g  to  
irr i g a t e  30.000  he c t a r e s  wi t h  the m ,  wh i l e  Eg y p t  ha s  a  pr o g r a m m e  to  tre a t  ne a r l y  3  bi l l i o n  
m3  by  the  ye a r  20 1 0  (Ham d y ,  200 1).

In  the  reg i o n ,  it  is  no w  wid e l y  re c o g n i z e d  tha t  tre a t e d  wa s t e w a t e r  (TWW)  reu s e  co n s t i t u t e s  
an  imp o r t a n t  an d  int e g r a l  co m p o n e n t  of  th e  co m p r e h e n s i v e  wa t e r  ma n a g e m e n t  pr o g r a m s  
of  the  ma j o r i t y  of  co u n t r i e s ,  mo r e  so  in  the  wa t e r  sca r c e  on e s .  Th i s  im p l i e s  tha t  the s e  
co u n t r i e s  sho u l d  ha v e  na t i o n a l  po l i c i e s  an d  st r a t e g i e s  re l a t i n g  to  wa s t e w a t e r  ma n a g e m e n t ,  
in  ge n e r a l ,  an d  wa s t e w a t e r  reu s e  for  ag r i c u l t u r e ,  in  pa r t i c u l a r ,  in  or d e r  to  gu i d e  pr o g r a m s ,  
pr o j e c t s  an d  inv e s t m e n t s  re l a t i n g  to  wa s t e w a t e r  co l l e c t i o n ,  tre a t m e n t ,  re u s e  an d  di s p o s a l  
in  a  su s t a i n a b l e  ma n n e r .

Problems with reuse
A  ma j o r  pr o b l e m  wi t h  the  re u s e  of  wa s t e w a t e r  for  irr i g a t i o n  is  the  de t e r m i n a t i o n  of  the  
tre a t m e n t  lev e l  in  or d e r  to  ma k e  the m  sa f e ,  i.e.  the  ap p r o p r i a t e  gu i d e l i n e s  fo r  us e .  
Un f o r t u n a t e l y ,  wi t h  so m e  few  ex c e p t i o n a l  co u n t r i e s ,  in  ma n y  de v e l o p i n g  cou n t r i e s  of  the  
reg i o n ,  su c h  sta n d a r d s  an d  gu i d e l i n e s  ar e  st i l l  ab s e n t .  Th i s  is  se r i o u s l y  imp a c t i n g  the  
dif f u s i o n  an d  the  sa f e  reu s e  of  tre a t e d  wa s t e w a t e r s .

In  the  Me d i t e r r a n e a n ,  the  an n u a l  wa t e r  us e  in  do m e s t i c  an d  ind u s t r i a l  se c t o r s  cou l d  rea c h  
83  BC M .  As s u m i n g  tha t  80 %  of  the  wa s t e w a t e r  wi l l  be  co l l e c t e d  an d  tre a t e d ,  we  ca n  ha v e  
an  an n u a l  ad d i t i o n a l  wa t e r  su p p l y  of  66.7  BC M  to  be  al l o c a t e d  to  the  ag r i c u l t u r e  se c t o r .  In  
the  Me d i t e r r a n e a n ,  th e  ex i s t i n g  wa s t e w a t e r- re u s e  is  on l y  0.75  BC M .

In  the  reg i o n ,  to  ac h i e v e  the  fu l l  us e  of  th i s  im p o r t a n t  res o u r c e ,  it  is  now  a  mu s t  to  se t  the  
ap p r o p r i a t e  na t i o n a l  gu i d e l i n e s  fo r  the  re u s e  tha t  cop e  wi t h  the  pr e v a i l i n g  loc a l  co n d i t i o n s .  
Th i s  wi l l  req u i r e :

 Fi r s t ,  to  co l l e c t  an d  el a b o r a t e  the  res u l t s  of  the  on- go i n g  res e a r c h  (netw o r k i n g  
ac t i v i t i e s)  to  ob t a i n  tho s e  da t a  wh i c h  are  req u i r e d  to  es t a b l i s h  ec o n o m i c a l l y  
fea s i b l e ,  sa f e  an d  so c i a l l y  ac c e p t a b l e  se t  of  st a n d a r d s ,  re g u l a t i o n s  an d  co d e s  of  
pr a c t i c e s  fo r  su s t a i n a b l e  us e .



Co n j u n c t i v e  Wa t e r  Us e :
Achievable Objectives

• mi t i g a t i n g  th e  ef f e c t  of  th e  sh o r t a g e  in  
can a l  wa t e r  sup p l i e s ,

• in c r e a s i n g  the  dep e n d a b i l i t y  of  ex i s t i n g  
wa t e r  sup p l i e s ,

• al l e v i a t i n g  th e  pr o b l e m s  of  hig h  wa t e r  
ta b l e  an d  sa l t  int r u s i o n ,

• fa c i l i t a t i n g  th e  us e  of  po o r  qu a l i t y  wa t e r  
du e  to  ap p r o p r i a t e  di l u t i o n ,

• sto r i n g  wa t e r  in  gro u n d w a t e r  ba s i n s  
cl o s e r  to  th e  use r s  in  ca s e  of  
int e r r u p t i o n  of  su r f a c e  wa t e r  sup p l y ,

• mi n i m i z i n g  th e  dr a i n a g e  wa t e r  dis p o s a l  
pro b l e m .

 Se c o n d l y ,  to  se l e c t  the  pro p e r  wa s t e w a t e r  te c h n o l o g y  to  be  ad o p t e d  un d e r  the  
pr e v a i l i n g  loc a l  co n d i t i o n s .  Th e  cho i c e  sh o u l d  rel y  on  tho s e  en t a i l i n g  ex c e s s i v e  
co s t s  an d  pr o v i d i n g  the  be s t  en v i r o n m e n t a l  pra c t i c e  an d  op t i o n .

 Th i r d l y ,  the  tre a t e d  wa s t e w a t e r  of  spe c i f i c  ch a r a c t e r i s t i c s  sho u l d  be  
ex p e r i m e n t a l l y  te s t e d  to  ide n t i f y  the  ap p r o p r i a t e  irr i g a t i o n  pr a c t i c e s  an d  
ma n a g e m e n t  for  su s t a i n a b l e  us e .

Th e s e  fo r e- me n t i o n e d  pe r q u i s i t e s  ar e  the  on e s  wh e r e  the  ac t i v i t i e s  of  RA P  –  WR M  
pr o g r a m m e  we r e  di r e c t e d  to.

Re u s e  an d  rec y c l i n g  pr a c t i c e s :  co n j u n c t i v e  us e  of  wa t e r  su p p l i e s

Th e  con j u n c t i v e  wa t e r  us e  is  on e  of  the  ap p r o a c h e s  to  be  hi g h l y  re c o m m e n d e d  in  the  
Me d i t e r r a n e a n  cou n t r i e s  an d  pa r t i c u l a r l y  tho s e  su f f e r i n g  fro m  ac u t e  wa t e r  sh o r t a g e s .  It  
pr o v i d e s  hig h  po t e n t i a l i t y  for  the  re-us e  an d  rec y c l i n g  of  
ea c h  dr o p  of  wa s t e w a t e r  fro m  the  dif f e r e n t  se c t o r a l  
wa t e r  us e ,  pr o v i d i n g  ad d i t i o n a l  wa t e r  sup p l y  to  the  
irr i g a t i o n  se c t o r  an d  re d u c i n g  the  fre s h  wa t e r  us e  in  th i s  
fie l d .  Ye t ,  in  mo s t  co u n t r i e s  in  the  reg i o n  the  co n j u n c t i v e  
wa t e r  us e  is  ra r e l y  or  no t  pr a c t i c e d  at  al l.

In d e e d ,  to  ma k e  the  co n j u n c t i v e  us e  of  wa t e r  ful l y  
op e r a t i o n a l  (Ham d y ,  2003  b);  the  fol l o w i n g  con d i t i o n s  
sh o u l d  be  sa t i s f i e d :

- po l i c i e s  an d  re g u l a t i o n  mu s t  be  in  pla c e  
an d  en f o r c e d  to  en s u r e  tha t  wa t e r s  of  
va r y i n g  qu a l i t y  ar e  us e d  in  ac c o r d a n c e  wi t h  ap p r o v e d  st a n d a r d s  of  us e .  
Di f f i c u l t i e s  of t e n  lie  in  the  en f o r c e m e n t  of  leg i s l a t i o n  wi t h i n  an  ad m i n i s t r a t i v e  
str u c t u r e ,  tra n s l a t i n g  the  re g u l a t o r y  ob j e c t i v e s  int o  a  de c e n t r a l i z e d  st r a t e g y ;

- sci e n t i f i c a l l y  ba s e d  st a n d a r d s  of  wa t e r  us e  an d  sta n d a r d s  for  di s c h a r g e  to  
wa t e r  sy s t e m  mu s t  be  pr e p a r e d ,  co n f i r m e d  an d  pu t  in t o  ef f e c t ;

- re g u l a t i o n  to  en a c t  wa t e r  us e  sta n d a r d s  mu s t  be  fle x i b l e  to  al l o w  a  st r u c t u r e d  
ph a s e- in  of  the  fin a l  sta n d a r d s .  A  st r a t e g y  to  rea c h  com p l i a n c e  ov e r  a  
spe c i f i e d  tim e  pe r i o d  sho u l d  be  bu i l t  in t o  the  ph a s e- in  pr o g r a m  or   el s e  th a t  
com p l i a n c e  wi l l  ne v e r  oc c u r ;

- a  pr e c i s e  da t a b a s e  is  ne e d e d  on  the  av a i l a b i l i t y  of  ea c h  wa t e r  su p p l y ,  in  
qu a n t i t y  an d  qu a l i t y ,  tem p o r a l l y  (whe n  it  is  av a i l a b l e)  an d  spa t i a l l y  (whe r e  it  is  
loc a t e d);

- eco n o m i c s  co m e s  int o  the  pl a n n i n g  pr o c e s s  wh e n  wa t e r  su p p l i e s  ar e  lin k e d  
to  po t e n t i a l  w a t e r  us e s .

In  RA P  –  WR M  pr o g r a m m e ,  the  co n j u n c t i v e  us e  of  wa t e r  of  di f f e r e n t  qu a l i t i e s  wa s  
pr a c t i c e d  wi t h i n  the  WA S I A  res e a r c h  pro j e c t  to  el u c i d a t e  the  im p a c t  of  irr i g a t i o n  wi t h  
wa t e r s  of  di f f e r e n t  qu a l i t i e s  (alte r n a t i o n  tec h n i q u e)  on  the  so i l  pr o d u c t i v i t y ,  cr o p  pr o d u c t i o n  
an d  po s s i b l e  wa t e r  sa v i n g .

W h a t  we  like  to  em p h a s i z e  he r e  is  tha t  th e  so f t  pa t h  of  wa t e r  an d  con j u n c t i v e  us e  of  al l  



In a p p r o p r i a t e  wa t e r  va l u a t i o n  po l i c i e s  and  
eco n o m i c  su b s i d i e s  en c o u r a g e  wa s t e f u l  us e  
of  wa t e r  in  irri g a t i o n  se c t o r .  Wa t e r  sh o u l d  be  

reg a r d e d  as  a
socio-economic good .

wa t e r  su p p l i e s  ar e  co r e  co m p o n e n t s  of  an  int e g r a t e d  wa t e r  re s o u r c e s  ma n a g e m e n t  
pr o g r a m m e  (RAP  –  WR M)  tha t  loo k s  at  wa t e r  so u r c e s  in  th e  co n t e x t  of  the  en t i r e  
ec o n o m i c ,  so c i a l  an d  ec o l o g i c  sy s t e m  of  the  na t i o n .

Ec o n o m i c  As p e c t s

Wa t e r  va l u a t i o n  an d  co s t- re c o v e r y  me c h a n i s m s

In  the  de v e l o p i n g  co u n t r i e s  of  the  Me d i t e r r a n e a n ,  the  cu l t u r a l  an d  so c i o- ec o n o m i c  va l u e s  
of  wa t e r  are  st i l l  a  ve r y  elu s i v e  su b j e c t .  Se v e r a l  lea r n e d  me e t i n g s  st r e s s e d  th e  ec o n o m i c  
va l u e  of  wa t e r ,  wh i l e  ot h e r s  st r e s s e d  its  so c i a l  an d  cu l t u r a l  va l u e s .

Ec o n o m i c  inc e n t i v e s  ba s e d  up o n  co s t  re c o v e r y  of  irr i g a t i o n  wa t e r  sup p l y  ma y  pla y  a  ma j o r  
ro l e  in  im p r o v i n g  irr i g a t i o n  wa t e r  de m a n d  by  cr e a t i n g  inc e n t i v e s  fo r  the  far m e r s  to  sa v e  
irr i g a t i o n  wa t e r .  In  the  sou t h e r n  Me d i t e r r a n e a n  co u n t r i e s ,  irr i g a t i o n  wa t e r  is  pr o v i d e d  eit h e r  
fre e  or  fo r  les s  tha n  th e  fu l l  co s t  of  pr o v i d i n g  irr i g a t i o n  se r v i c e s .  Mo s t  irr i g a t i o n  pr o j e c t s  ar e  
be i n g  sub s i d i z e d  in  ord e r  to  sup p o r t  ag r i c u l t u r a l  
pr o d u c t i o n .  Bu t ,  du e  to  rec e n t  bu d g e t a r y  
co n s t r a i n t s ,  the  inc r e a s i n g  wa t e r  sca r c i t y  an d  the  
inc r e a s i n g  wa t e r  de m a n d ,  so m e  co u n t r i e s  are  
mo v i n g  tow a r d  red u c i n g  su c h  sub s i d i e s  in  or d e r  
to  ge n e r a t e  en o u g h  rev e n u e s  fo r  op e r a t i o n  an d  ma i n t e n a n c e  fo r  the  irr i g a t i o n  sc h e m e s ;  
red u c i n g  th e  bu r d e n  of  the  go v e r n m e n t  bu d g e t ;  an d  at  the  sam e  tim e,  cr e a t i n g  di r e c t  or  
ind i r e c t  inc e n t i v e s  fo r  fa r m e r s  to  inv e s t  in  irr i g a t i o n  sa v i n g  tec h n o l o g i e s  an d  to  sh i f t  
cr o p p i n g  pa t t e r n s  ou t  of  hi g h  wa t e r  con s u m i n g  cr o p s .

In  the  Me d i t e r r a n e a n  reg i o n ,  the  int r o d u c t i o n  of  irr i g a t i o n  ch a r g e s  is  a  ve r y  imp o r t a n t  pre-
req u i s i t e  to  go o d  ma n a g e m e n t  of  irr i g a t i o n  de m a n d  be c a u s e  it  is  no t i c e d  tha t  de s p i t e  the  
ob s e r v e d  wa t e r  sh o r t a g e s ,  mi s u s e  of  wa t e r  in  ag r i c u l t u r e  is  wi d e s p r e a d  in  cu r r e n t  irr i g a t i o n  
ma n a g e m e n t  pr a c t i c e s .  Th i s  is  du e  ma i n l y  to  the  fa i l u r e  in  the  pa s t  to  re c o g n i z e  wa t e r ’ s  
ec o n o m i c  va l u e  an d  the  rea l  co s t  of  wa t e r  se r v i c e s  pro v i s i o n .  Th e r e f o r e ,  it  is  no w  wid e l y  
be l i e v e d  tha t  ma n a g i n g  wa t e r  as  a  so c i o- ec o n o m i c  go o d  is  an  imp o r t a n t  too l  of  ac h i e v i n g  
ef f i c i e n t  an d  eq u i t a b l e  wa t e r  us e  as  we l l  as  en c o u r a g i n g  the  co n s e r v a t i o n  an d  pr o t e c t i o n  of  
sca r c e  wa t e r  re s o u r c e s .

Y e t ,  fo r  ma n y  Ar a b  st a t e s  in  the  reg i o n ,  it  is  di f f i c u l t  to  re c o n c i l e  the  co n c e p t  of  wa t e r  as  an  
ec o n o m i c  go o d  wi t h  the  tra d i t i o n a l  ide a  of  wa t e r  as  ba s i c  ne c e s s i t y  an d  a  hu m a n  rig h t .  In  
thi s  reg a r d ,  the  ac t i o n  sho u l d  be  di r e c t e d  to  the  us e  of  no n- pr i c e  me a s u r e s  to  en c o u r a g e  
co n s u m e r s  to  us e  wa t e r  mo r e  ef f i c i e n t l y ,  inc l u d i n g  the  fol l o w i n g s :

•tra n s f e r r i n g  ma n a g i n g  res p o n s i b i l i t i e s  fo r  op e r a t i o n s  an d  ma i n t e n a n c e  to  us e r ’ s  
gr o u p s ;

•pr o m o t i n g  wa t e r  rig h t s  an d  wa t e r  ma r k e t s .

In  the  Me d i t e r r a n e a n ,  de v e l o p i n g  a  un i f i e d  ap p r o a c h  is  re q u i r e d  wi t h  cle a r l y  de f i n e d  
as s o c i a t e d  co n d i t i o n s  an d  lim i t a t i o n s  fo r  its  ap p l i c a b i l i t y ,  wh i c h  sh o u l d  ac c o m m o d a t e  the  
di v e r s i t y  of  the  co u n t r i e s  in  the  re g i o n .

Th i s  is  wh a t  the  de c i s i o n  ma k e r s  fo r  mo s t  cou n t r i e s  in  the  reg i o n  are  as k i n g  an d  loo k i n g  
for  as  an  aid  to  se t  the  na t i o n a l  wa t e r  va l u a t i o n  po l i c i e s .  Th i s  su b j e c t  wa s  fu l l y  con f r o n t e d  
in  a  sp e c i a l  wo r k s h o p  in  Ag a d i r ,  Mo r o c c o ,  con s i d e r i n g  the  fa v o r i t e  an d  op p o s i t e  op t i o n s  as  



we l l  as  the  po s i t i v e  an d  ne g a t i v e  imp a c t s  to  de c i d e  on  spe c i f i c  re c o m m e n d a t i o n s  be  
he l p f u l  in  th e  va l u a t i o n  of  irr i g a t i o n  wa t e r .

So c i a l  As p e c t s

Pa r t i c i p a t o r y  irr i g a t i o n  ma n a g e m e n t  (PIM) an d  wa t e r  us e r s  as s o c i a t i o n s  
(WUA s)

In  the  Me d i t e r r a n e a n  cou n t r i e s ,  pa r t i c u l a r l y  the  ar i d  an d  se m i a r i d  on e s ,  ar o u n d  80 %  of  the  
av a i l a b l e  wa t e r  res o u r c e s  ar e  al l o c a t e d  to  irr i g a t i o n .  In  the s e  cou n t r i e s ,  the  st a t e  is  the  
ce n t r a l  ac t o r  in  de v e l o p i n g  an d  ma n a g i n g  irr i g a t i o n  sy s t e m s .

De s p i t e  the  hi g h  pr i o r i t y  an d  ma s s i v e  fin a n c i a l  re s o u r c e s  inv e s t e d  in  the  wa t e r  re s o u r c e s  
de v e l o p m e n t ,  the  go v e r n m e n t- op e r a t e d  irr i g a t i o n  sy s t e m s  are  of t e n  po o r l y  ma i n t a i n e d  wi t h  
ste a d i l y  de t e r i o r a t i n g  inf r a s t r u c t u r e .  In  ad d i t i o n ,  the  mi s m a n a g e m e n t  irr i g a t i o n  pro j e c t  
sch e m e s  lea d  to  the  st e r i l i z a t i o n  of  som e  of  th e  be s t  an d  mo s t  pr o d u c t i v e  so i l s .  Sa l i n i t y  
an d  wa t e r  log g i n g ,  as  we l l  as  de g r a d a t i o n  of  wa t e r  qu a l i t y  an d  po l l u t i o n  of  aq u i f e r s ,  no w  
se r i o u s l y  af f e c t  pr o d u c t i v i t y  in  the  ma j o r i t y  of  the  Me d i t e r r a n e a n  cou n t r i e s .

Th e  fa i l u r e  of  the  ce n t r a l i z e d  go v e r n m e n t  sy s t e m s  in  ad m i n i s t r a t i n g  irr i g a t i o n  wa t e r  
re s o u r c e s  ca l l s  to  a  ra p i d  ch a n g e  in  irri g a t i o n  ma n a g e m e n t  th r o u g h  imp l e m e n t i n g  
pa r t i c i p a t o r y  irr i g a t i o n  ma n a g e m e n t  an d  tra n s f e r r i n g  the  irr i g a t i o n  sy s t e m  ma n a g e m e n t  to  
wa t e r  us e r s  as s o c i a t i o n s  (WUA s)

Fa c e d  wi t h  the  cle a r  ne e d  for  tra i n i n g  re l a t e d  PIM ,  du r i n g  the  ru n n i n g  of  RA P-  WR M  
pr o g r a m m e ,  th r e e  tra i n i n g  pr o g r a m m e  we r e  de v e l o p e d .

Ge n d e r  an d  wa t e r  res o u r c e s  ma n a g e m e n t

Ge n d e r  iss u e s  ar e  co n t e x t  de p e n d e n t .  Ea c h  cu l t u r e  ha s  its  ow n  wa y  of  cha r a c t e r i z i n g  
fem a l e  an d  ma l e  ro l e  in  so c i e t y .  Cl e a r l y  iss u e s  af f e c t i n g  wo m e n  ha v e  be c o m e  
pr e d o m i n a n t  fea t u r e s  of  pu b l i c  de b a t e  fo r  ge n d e r  ba l a n c e  an d  ma i n s t r e a m i n g .

To  pu r s u e  a  ha r m o n i o u s  an d  sy s t e m a t i c  de v e l o p m e n t  of  na t i o n a l  an d  re g i o n a l  ag e n d a  an d  
po l i c i e s  in  the  Me d i t e r r a n e a n  reg i o n ,  ge n d e r  pe r s p e c t i v e  in  wa t e r  se c t o r  mu s t  en s u r e  the  
int e r e s t s  an d  ne e d s  of  wo m e n  as  we l l  as  me n .  Ge n d e r  iss u e s  at  tim e s  ha v e  be e n  co n f i n e d  
as  “wom e n  de v e l o p m e n t ”  an d  kep t  co m p a r t m e n t a l i z e d  as  a  ma r g i n a l  pr o g r a m m e  wi t h i n  
wa t e r  se c t o r .

In  the  Me d i t e r r a n e a n  co u n t r i e s ,  pa r t i c u l a r l y  in  the  de v e l o p i n g  on e s ,  we  ar e  st i l l  in  ne e d  of  a  
ha r d  wo r k ,  an d  gr e a t  ef f o r t s  to  br i d g e  the  ga p  be t w e e n  wo m e n  an d  me n  in  or d e r  to  br i n g  
wo m e n  int o  th e  ma i n s t r e a m i n g  of  thi n k i n g .  Th e r e  is  a  ne e d  for  de v i s i n g  st r a t e g i e s  to  at t r a c t  
at t e n t i o n  of  so c i e t y  to  the  co n t r i b u t i o n  of  wo m e n  in  ec o n o m i c  em a n c i p a t i o n  wi t h i n  wa t e r  
se c t o r  tha t  af f e c t s  the  ov e r a l l  wa t e r  po l i c y  of  the  co u n t r y .  Fu r t h e r m o r e ,  al t h o u g h  in  the  
reg i o n ,  ge n d e r  is  a  pr i o r i t y  on  the  ag e n d a s  of  irr i g a t i o n  po l i c y- ma k e r s ,  irr i g a t i o n  lea d e r s  
an d  res e a r c h e r s ,  ho w e v e r ,  a  de e p  ge n d e r  an a l y s i s  hi g h l i g h t s  the  co n s i d e r a b l e  ga p  
be t w e e n  po s i t i v e  po l i c y  in t e n t i o n s  an d  the i r  co n v e r s i o n  int o  con c r e t e  ac t i o n .

S u c h  si t u a t i o n  as  we l l  as  th e  pr e s e n c e  of  se v e r a l  im p o s i n g  ne g a t i v e  fa c t o r s  im p a c t i n g  
slo w i n g  the  ge n d e r  imp l e m e n t a t i o n  po l i c y  as k  fo r  ne w  ge n d e r  st r a t e g i e s  to  be  
imp l e m e n t e d  in  the  re g i o n  pro v i d i n g  the  so l u t i o n s  to  the  ex i s t i n g  co n s t r a i n t s  an d  lea d i n g  to  



pr o m o t i o n  of  ge n d e r  in  po l i c y  pl a n n i n g  to  en c o u r a g e  an d  em p o w e r  wo m e n  thr o u g h  
ma n a g e m e n t  of  wa t e r  an d  st r u c t u r e  for  irr i g a t i o n .  Wh a t  co u l d  be  thi s  st r a t e g y?  Wh a t  is  the  
mo s t  ap p r o p r i a t e  ap p r o a c h ?  Wh a t  ar e  the  en a b l i n g  con d i t i o n s  ne e d e d  fo r  pu t t i n g  the  
st r a t e g y  in  ac t i o n?  Th e s e  qu e s t i o n s  an d  ot h e r s  we r e  the  re a s o n s  be h i n d  the  wo r k s h o p  
he l d  in  Ca i r o ,  Eg y p t ,  Oc t o b e r  2002.

RA P- WR M :  Ou t p u t s  an d  Re s u l t s

In s t i t u t i o n a l  ca p a c i t y  bu i l d i n g  an d  hu m a n  res o u r c e s  de v e l o p m e n t

Tr a i n i n g  - Ad v a n c e d  Sh o r t  Co u r s e s

In  the  pe r i o d  199 9- 2002,  twe l v e  ad v a n c e d  sho r t- te r m  cou r s e s  we r e  ca r r i e d  ou t,  th r e e  in  
ea c h  ye a r ,  in  eig h t  di f f e r e n t  So u t h e r n  Me d i t e r r a n e a n  cou n t r i e s  (Alge r i a  1;  Eg y p t  2;  Jo r d a n  
1;  Le b a n o n  1;  Ma l t a  1;  Mo r o c c o  2;  Tu n i s i a  2;  Tu r k e y  2) be n e f i c i a r i e s  of  the  RA P .  Th e  
the m e s  fo r  ea c h  cou r s e  we r e  de f i n e d  in  ac c o r d a n c e  wi t h  the  ov e r a l l  an d  sp e c i f i c  
ob j e c t i v e s  of  the  RA P- WR M  an d  in  co o p e r a t i o n  an d  ag r e e m e n t  wi t h  the  reg i o n a l  pa r t n e r s  
tak i n g  int o  co n s i d e r a t i o n :

• th e  wh o l e  se t  of  pr i o r i t y  ac t i o n s  for  wa t e r  sa v i n g  in  the  Me d i t e r r a n e a n  re g i o n  as  it  
ha s  ad o p t e d  in  th e  log i c a l  fra m e w o r k  - the  co u r s e ' s  the m e s  we r e  di s c u s s e d  
rec u r r e n t l y  an d  inc l u d e d  the  pr i o r i t y  ac t i v i t i e s  of  na t i o n a l  pa r t n e r s  ins t i t u t i o n s ,   

• sp e c i f i c  in t e r e s t  of  th e  co u n t r i e s  ho s t i n g  the  co u r s e ,  

• re c o m m e n d a t i o n s  of  Te c h n i c a l  Wo r k i n g  Gr o u p  (TWG),  an d  

• th e m a t i c  link  am o n g  pr o p o s e d  top i c s  an d  am o n g  the m  an d  co l l a b o r a t i v e  re s e a r c h  
ne t w o r k s  an d  ov e r a l l  RA P  ob j e c t i v e s .

Th e  co u r s e ' s  to p i c s  en d o r s e d  the  mo s t  imp o r t a n t  sub j e c t s  fo r  the  imp l e m e n t a t i o n  of  wa t e r  
sa v i n g  st r a t e g i e s  in  the  Me d i t e r r a n e a n  ag r i c u l t u r e  (e.g.  ag r i c u l t u r a l  wa t e r  de m a n d  
ma n a g e m e n t ,  us e  of  no n- co n v e n t i o n a l  wa t e r  re s o u r c e s  in  irr i g a t i o n ,  wa t e r  us e  ef f i c i e n c y  
an d  wa t e r  pr o d u c t i v i t y ,  et c.)  wh i l e  in t r o d u c i n g  ne w  mo d e l i n g  too l s  an d  inf o r m a t i o n  
tec h n o l o g i e s  (e.g.  Ge o g r a p h i c a l  In f o r m a t i o n  Sy s t e m s ,  cr o p  gro w t h  mo d e l i n g ,  wa t e r  
di s t r i b u t i o n  mo d e l i n g ,  et c.).  Th e  th e m e s  of  the  cou r s e s  ha v e  ev o k e d  the  mu l t i d i s c i p l i n a r y  
ap p r o a c h e s  an d  the y  we r e  st r o n g l y  link e d  to  the  ne t w o r k  ac t i v i t i e s  of  RA P- WR M  wh i c h  ha s  
af f i r m e d  the  ne t w o r k s  the m s e l v e s  an d  re i n f o r c e d  an d  en l a r g e d  the i r  imp a c t  in  the  
Me d i t e r r a n e a n  re g i o n .  Th e  em p h a s i s  wa s  gi v e n  no t  on l y  to  the  tec h n i c a l  as p e c t s ,  bu t  
eq u a l l y  so,  to  so c i a l ,  ec o n o m i c a l  an d  en v i r o n m e n t a l  as p e c t s ,  the  ma j o r  co m p o n e n t s  of  
int e g r a t e d  wa t e r  re s o u r c e s  ma n a g e m e n t  ap p r o a c h .  Pa r t i c u l a r  at t e n t i o n  ha s  be e n  gi v e n  to  
the  cap a c i t y  to  cre a t e  ar r a n g e m e n t s  fo r,  an d  lau n c h  a  pr o c e s s  tow a r d s ,  int e g r a t e d  wa t e r  
re s o u r c e s  ma n a g e m e n t  (IWR M)  as  a  ba s i s  fo r  co m p e t i t i o n  re s o l u t i o n  an d  cap a c i t y  fo r  
de a l i n g  ef f e c t i v e l y  an d  ef f i c i e n t l y  wi t h  the  co m p l e x  wa t e r  cha l l e n g e s  co n s i d e r i n g  br o a d  
so c i o- ec o n o m i c ,  en v i r o n m e n t a l  an d  po l i t i c a l  co n t e n t s .  Fu r t h e r m o r e ,  the  cou r s e s  ha v e  
of f e r e d  a  pr a c t i c a l  te c h n i c a l  pr o g r a m  at  the  ex p e r i m e n t a l  fie l d s ,  lab o r a t o r y  wo r k  an d  
co m p u t e r  ex e r c i s e s .  Th e  di s c u s s i o n  se s s i o n s ,  rou n d- tab l e s ,  an d  wo r k s h o p s  or g a n i z e d  
wi t h i n  the  fra m e  of  the  cou r s e s  wi t h  the  loc a l  wa t e r  au t h o r i t i e s  hi g h l i g h t e d  cle a r l y  we a k  
po i n t s  (node s)  of  loc a l  wa t e r  ma n a g e m e n t  st r a t e g i e s  an d  he l p e d  to  ide n t i f y  pr i o r i t y  ac t i o n s  
an d  pr o g r a m s  for  im p l e m e n t a t i o n .



Th e  ad v a n c e d  sh o r t  co u r s e s  ha v e  ge n e r a t e d  hi g h  int e r e s t  in  the  Me d i t e r r a n e a n  reg i o n .  A  
tot a l  nu m b e r  of  709  ca n d i d a t e s  ap p l i e d  for  ad m i s s i o n  to  the  cou r s e s ,  am o n g  the m ,  (347) 
we r e  se l e c t e d  to  fol l o w  the  co u r s e s .  Th e  pa r t i c i p a n t s  in  the  cou r s e s  be l o n g  to  15  
Me d i t e r r a n e a n  cou n t r i e s  an d  3  ot h e r  co u n t r i e s  as  illu s t r a t e d  in  Fi g u r e  3.  31 8  pa r t i c i p a n t s  
(or 9 1.6 %)  be l o n g  to  the  be n e f i c i a r y  co u n t r i e s  of  the  RA P .

Fi g.  3.  RA P- WR M  adv a n c e d  sh o r t  co u r s e s :  pa r t i c i p a n t s  pe r  co u n t r y  (N.B.  Th e  co u n t r i e s  
be n e f i c i a r i e s  of  th e  pro g r a m  ar e  wr i t t e n  in  ca p i t a l  let t e r s)

Th e  pr o f i l e  of  th e  co u r s e ' s  pa r t i c i p a n t s  ran g e s  fro m  res e a r c h e r s  an d  un i v e r s i t y  as s i s t a n t s  
to  wa t e r  an d  irr i g a t i o n  en g i n e e r s ,  ru r a l  de v e l o p m e n t  ma n a g e r s  an d  go v e r n m e n t a l  of f i c e r s ,  
as  we l l  as  the  re p r e s e n t a t i v e s  of  the  pr i v a t e  se c t o r  (Figu r e  4). Pr a c t i c a l l y ,  the  co u r s e s  
pr o v i d e  "tra i n i n g  of  tra i n e r s "  of  di f f e r e n t  pr o f i l e s  wh i c h  sh o u l d  ind u c e  mu l t i p l i e r  ef f e c t s  in  
the  fut u r e .
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Fi g.  4.  RA P- WR M  adv a n c e d  sh o r t  co u r s e s :  pr o f e s s i o n a l  pr o f i l e  of  the  pa r t i c i p a n t s

Th e  pr o c e e d i n g s  of  the  co u r s e s ,  pr e p a r e d  an d  di s t r i b u t e d  to  the  pa r t i c i p a n t s  at  the  
be g i n n i n g  of  ea c h  cou r s e ,  co n s i s t  of  a  com p l e t e  do c u m e n t a t i o n  re l a t e d  to  the  co u r s e  
the m e s .  Hi g h  int e r e s t  wa s  ex p r e s s e d  to  the  pr o c e e d i n g s  an d  the y  we r e  di s t r i b u t e d  on  
req u e s t  in  mo r e  tha n  100  cop i e s  pe r  cou r s e  al s o  to  lo c a l  sc i e n t i f i c  ins t i t u t i o n s  an d  to  som e  
reg i o n a l  an d  int e r n a t i o n a l  or g a n i z a t i o n s  (e.g.  FA O ,  ICA R D A ,  IFA D).

MS c  Mo b i l i t y  Pr o g r a m m e

Mo b i l i t y  of  tra i n e e s  in  MS c  pro g r a m m e  pl a y s  an  imp o r t a n t  ro l e  in  the  im p r o v e m e n t  of  
co o p e r a t i o n  no t  on l y  be t w e e n  So u t h e r n  an d  No r t h e r n  Me d i t e r r a n e a n  un i v e r s i t i e s  an d  
sc i e n t i f i c  ins t i t u t i o n s  bu t  al s o  am o n g  the  So u t h e r n  Me d i t e r r a n e a n  ins t i t u t i o n s  the m s e l v e s .  
Th e  em p h a s i s  is  gi v e n  to  the  co o p e r a t i o n  be t w e e n  So u t h- So u t h  sc i e n t i f i c  in s t i t u t i o n s ,  an d  
the r e b y  al l o w i n g  the  can d i d a t e s  to  wo r k  un d e r  lo c a l  co n d i t i o n s  on  som e  of  co n c r e t e  
pr o b l e m s  al r e a d y  ex i s t i n g  in  the i r  co u n t r i e s  of  or i g i n  an d  hi g h l y  re l a t e d  to  the  RA P  pr o g r a m  
res e a r c h  ac t i v i t i e s .  Th i s  typ e  of  coo p e r a t i o n  al l o w e d  for  ex c h a n g e  of  re s e a r c h e r s  an d,  
the r e f o r e ,  ide a s  wh i c h  he l p e d  in  de v e l o p m e n t  of  be t t e r  wa t e r  ma n a g e m e n t  st r a t e g i e s  an d  
tra n s f e r  an d  int e g r a t i o n  of  loc a l  ap p r o a c h e s  int o  ac t i o n s  at  the  re g i o n a l  sca l e .  Th e  mo b i l i t y  
pr o g r a m m e  wa s  ca r r i e d  ou t  by  Ba r i  In s t i t u t e  wi t h  the  inv o l v e m e n t  of  tw e l v e  em i n e n t  
Me d i t e r r a n e a n  In s t i t u t i o n s  fro m  Eg y p t  (Nat i o n a l  Wa t e r  Re s e a r c h  Ce n t e r  - Ca i r o ;  Ce n t r a l  
La b o r a t o r y  fo r  En v i r o n m e n t a l  Qu a l i t y  Mo n i t o r i n g  - Ka n a t e r ;  Dr a i n a g e  Re s e a r c h  Ins t i t u t e  - 
Ca i r o),  Ita l y  (Uni v e r s i t y  of  Ca t a n i a ;  Un i v e r s i t y  of  Tr i e s t e ;  Na t i o n a l  Re s e a r c h  Ce n t e r  - CN R ,  
Ba r i ;  Po l y t e c h n i c s  of  Ba r i),  Le b a n o n  (Sain t- Es p r i t  de  Ka s l i k  Un i v e r s i t y ,   Be i r u t ;  ES I A M ,  
Ta m a i l),  Mo r o c c o  (IAV  Ha s s a n  II,  Ag a d i r),  Tu n i s i a  (INAT,  Tu n i s)  an d  Tu r k e y  (Cuk u r o v a  
Un i v e r s i t y ,  Ad a n a).  Re s e a r c h  ho s t i n g  ins t i t u t i o n s  an d  res e a r c h  top i c s  inc l u d e d  in  the  
mo b i l i t y  sc h o l a r s h i p  pr o g r a m  we r e  se l e c t e d  to  fit  in t o  RA P  res e a r c h  pr o g r a m  an d  ne t w o r k  
ac t i v i t i e s  an d  to  im p r o v e  the  coo p e r a t i o n  in  the  Me d i t e r r a n e a n  reg i o n .

Th e  pr o g r a m m e  co v e r e d  19  tra i n e e s  fro m  6  be n e f i c i a r y  co u n t r i e s  (Alge r i a  1,  Eg y p t  6,  
Le b a n o n  2,  Mo r o c c o  4,  Tu n i s i a  3,  Tu r k e y  1) an d  Pa l e s t i n e  (2), wh i c h  is  in  ag r e e m e n t  wi t h  
the  log i c a l  fra m e w o r k  ind i c a t i n g  a  mi n i m u m  of  16  Ma s t e r  the s i s .

Th e  mo b i l i t y  of  tra i n e e s  res u l t e d  in  re i n f o r c e m e n t  of  co o p e r a t i o n  be t w e e n  So u t h e r n  
sc i e n t i f i c  ins t i t u t i o n s  (e.g.  IAV  Ha s s a n  II,  Mo r o c c o  an d  IN A T ,  Tu n i s i a)  an d  es t a b l i s h m e n t  of  
co o p e r a t i o n  be t w e e n  So u t h e r n  an d  No r t h e r n  In s t i t u t i o n s  (e.g  NW R C ,  Ca i r o ,  Eg y p t  an d  
Un i v e r s i t y  of  Tr i e s t e  an d  Un i v e r s i t y  of  Ca t a n i a).  Fu r t h e r m o r e ,  the  mo b i l i t y  pr o g r a m  
co n t r i b u t e d  in  th e  rec o g n i t i o n  of  the  MS c  de g r e e  aw a r d e d  by  CI H E A M- IAM B  in  the  
ma j o r i t y  of  the  Me d i t e r r a n e a n  cou n t r i e s  an d ,  al s o ,  in  pro m o t i n g  the  mu t u a l  re c o g n i t i o n  of  
dip l o m a s  ob t a i n e d  at  di f f e r e n t  un i v e r s i t i e s  an d  sc i e n t i f i c  ins t i t u t i o n s  thr o u g h o u t  the  
Me d i t e r r a n e a n  re g i o n .

Co o p e r a t i v e  re s e a r c h  ne t w o r k s

Th e  ma i n  ob j e c t i v e  of  the  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  Co l l a b o r a t i v e  Re s e a r c h  
Ne t w o r k  is  to  pr o v i d e  sc i e n t i f i c  an d  tec h n o l o g i c a l  kn o w- ho w  for  inv e s t i g a t e d  iss u e s  of  
wa t e r  sa v i n g  in  the  Me d i t e r r a n e a n  irr i g a t e d  ag r i c u l t u r e  an d ,  in  su c h  a  wa y ,  co n t r i b u t e  in  
imp r o v e m e n t  of  hu m a n  res o u r c e s  de v e l o p m e n t  an d  in s t i t u t i o n a l  ca p a c i t y  bu i l d i n g  in  the  
reg i o n .  Sp e c i f i c  ob j e c t i v e s  are  re l a t e d  to  th r e e  Su b- ne t w o r k s  of  RA P- WR M  (Figu r e  5)

• No n- co n v e n t i o n a l  Wa t e r  Re s o u r c e s  Ma n a g e m e n t   (NWR M);



• Wa t e r  Us e  Ef f i c i e n c y  (WUE);  an d

• Co l l e c t i v e  Irr i g a t i o n  Sy s t e m s  (CIS);

wh i c h ,  re s p e c t i v e l y ,  aim s  to  pro m o t e :  

• su s t a i n a b l e  us e  of  no n- co n v e n t i o n a l  wa t e r  re s o u r c e s ,  inc l u d i n g  br a c k i s h  an d  
tre a t e d  wa s t e w a t e r  an d  re-cy c l e d  dr a i n a g e  wa t e r ;  

• in c r e a s e d  cro p  wa t e r  us e  ef f i c i e n c y  an d  pr o d u c t i v i t y  in  irr i g a t i o n  - mo r e  cro p  pe r  
dr o p ;  

• im p r o v e d  wa t e r  di s t r i b u t i o n  ma n a g e m e n t  an d  pe r f o r m a n c e s  of  irr i g a t i o n  sy s t e m s .

NWRM

WUE CIS

NWRM

WUE CIS

Fi g.  5.  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  Co l l a b o r a t i v e  Re s e a r c h  Ne t w o r k :  an  int e g r a t e d  ap p r o a c h  
for  wa t e r  sa v i n g  in  irr i g a t i o n  ag r i c u l t u r e

Th e  re s e a r c h  ac t i v i t i e s  fo r  ea c h  su b- ne t w o r k  we r e  pl a n n e d  in  ag r e e m e n t  to  the  spe c i f i c  
ob j e c t i v e s  of  ea c h  res e a r c h  the m e  an d  fol l o w i n g  the  ge n e r a l  an d  spe c i f i c  ob j e c t i v e s  of  the  
Lo g i c a l  Fr a m e w o r k  of  RA P  on  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t " .  Fo u r  ma j o r  lin e s  of  
int e r v e n t i o n s  ar e  ag r e e d  wi t h  the  ne t w o r k ' s  me m b e r s  in  or d e r  to  al l e v i a t e  so m e  pr i o r i t y  
pr o b l e m s  of  So u t h e r n  Me d i t e r r a n e a n  co u n t r i e s  an d  to  con t r i b u t e  st r o n g l y  to  the  rea l i z a t i o n  
of  the  ov e r a l l  RA P  ob j e c t i v e s :  

i. de v e l o p m e n t  of  hu m a n  res o u r c e s  qu a l i f i e d  an d  kno w l e d g e a b l e  in  un d e r s t a n d i n g  the  
ba s i c s  of  the  ne t w o r k  do m a i n s ,  us i n g  the  da t a  ba s e  inf o r m a t i o n  sy s t e m  an d  op e r a t i n g  
the  inf o r m a t i o n  tec h n o l o g y  pl a t f o r m ;  

ii. ca r r y i n g  ou t  spe c i f i c  res e a r c h  wo r k s  to  fil l  in  ga p s  in  sc i e n t i f i c  in f o r m a t i o n  wi t h i n  th e  
do m a i n s  of  in t e r e s t ;

iii. re a l i z a t i o n  of  da t a b a s e  inf o r m a t i o n  sy s t e m s  on  ea c h  ne t w o r k  do m a i n ;  

iv. imp l e m e n t a t i o n  of  an  inf o r m a t i o n  te c h n o l o g y  pl a t f o r m  for  an a l y s i s ,  el a b o r a t i o n  an d  



in t e r p r e t a t i o n  of  ag r i c u l t u r a l  sc e n a r i o s .

Th e s e  Su b- Ne t w o r k s  we r e  al r e a d y  es t a b l i s h e d  be f o r e  the  RA P  st a r t e d  an d  the y  re p r e s e n t  
the  con t i n u i t y  wi t h  pr e v i o u s  EU- CI H E A M  pr o g r a m s ,  ba s e d  on  the  pr i o r i t y  iss u e s  of  wa t e r  
ma n a g e m e n t  un d e r  sc a r c i t y  con d i t i o n s  in  the  So u t h e r n  Me d i t e r r a n e a n  cou n t r i e s ,  i.e.  
ne c e s s i t y  fo r  wa t e r  sa v i n g  in  irr i g a t e d  ag r i c u l t u r e .  Du r i n g  the  Ph a s e  I of  RA P  (1998- 2000),  
it  wa s  pla n n e d  tha t  th e  thr e e  su b- ne t w o r k s  sh o u l d  ac t  as  thr e e  pa r a l l e l  re s e a r c h  lin e s  an d  
in  the  se c o n d  ph a s e  of  RA P  (2000-2002) the y  ha v e  to  be  int e g r a t e d  wi t h i n  on e  um b r e l l a  of  
re s e a r c h  pr o j e c t  WA S I A  to  fa c i l i t a t e  ex c h a n g e  of  in f o r m a t i o n  an d  st r e n g t h e n  ne w  
st r a t e g i e s  fo r  wa t e r  ma n a g e m e n t  in  the  reg i o n .  

Co n s e q u e n t l y ,  the  NW R M- Ne t  wa s  en g a g e d  in  wa t e r  qu a l i t y  iss u e s ,  the  WU E- Ne t  wa s  
en g a g e d  in  wa t e r  us e  ef f i c i e n c y  iss u e s  an d  the  CI S- Ne t  wa s  en g a g e d  in  pe r f o r m a n c e  
an a l y s i s  of  co l l e c t i v e  irr i g a t i o n  sy s t e m s .  Th e y  al l  int e g r a t e d  an d  ex c h a n g e  the i r  
ap p r o a c h e s  un d e r  the  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  Co l l a b o r a t i v e  Ne t w o r k .  Th e  
int e g r a t i o n  of  Su b- Ne t w o r k s  int o  an  ov e r a l l  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  Co l l a b o r a t i v e  
Ne t w o r k  sh o u l d  de n o t e  the  “sou l”  of  RA P  pro m o t i n g ,  de s i g n i n g ,  ge n e r a t i n g ,  int e g r a t i n g ,  
ex p a n d i n g  an d  int e n s i f y i n g  al l  ot h e r  ac t i o n s  of  RA P  su c h  as  tra i n i n g  an d  mo b i l i t y ,  aid  to  
de c i s i o n  ma k i n g ,  wo r k s h o p s  an d  se m i n a r s .

Ne t w o r k i n g  –  ov e r a l l  re s u l t s  (RAP  –  Ph a s e  I)

Th e  ov e r a l l  re s u l t s  an d  ou t p u t s  of  the  ac t i v i t i e s  ca r r i e d  ou t  wi t h i n  the  al l  th r e e  sub- ne t w o r k s  
of  the  RA P- WR M  in  the  pe r i o d  199 8- 2002  can  be  su m m a r i z e d  as:

• th e  inv o l v e m e n t  of  32  sc i e n t i f i c  ins t i t u t i o n s  fro m  15  cou n t r i e s  (amo n g  the m  al l  10  
co u n t r i e s  be n e f i c i a r i e s  of  the  RA P)  wi t h  the  pa r t i c i p a t i o n  of  66  sc i e n t i s t s ;

• ex p e r i m e n t a l  wo r k  ha s  be e n  ca r r i e d  ou t  no t  on l y  at  the  ex p e r i m e n t a l  fie l d s ,  
lys i m e t e r s   an d  gr e e n h o u s e  of  IAM B  bu t  al s o  at  the  ex p e r i m e n t a l  si t e s  in  Mo r o c c o  
(IAV  Ha s s a n  II,  Ag a d i r),  Eg y p t  (NWR C ,  Ca i r o),  Sy r i a  (ICAR D A ,  Al e p p o),  Tu n i s i a  
(INAT,  Tu n i s ;  IR E S A ,  Bi z e r t e),  Tu r k e y  (Gaz i a n t e p  Pis t a c h i o  Re s e a r c h  Ins t i t u t e),  
Ita l y  (Fac u l t y  of  Ag r i c u l t u r e ,  Ca t a n i a ;  Bo n i f i c a  de l l a  Ca p i t a n a t a ,  Fo g g i a),  et c.;

• a  Cr o p  Da t a b a s e  co n t a i n i n g  inf o r m a t i o n  ab o u t  8  Me d i t e r r a n e a n  st r a t e g i c  cr o p s  wa s  
de v e l o p e d  tog e t h e r  wi t h  a  cr o p  gr o w t h  an d  pro d u c t i v i t y  mo d e l  an d  an  int e r f a c e  
lin k i n g  the  cro p  gr o w t h  an d  pr o d u c t i v i t y  mo d e l  an d  the  Ge o g r a p h i c a l  In f o r m a t i o n  
Sy s t e m  (GIS); 

• a  da t a b a s e  on  the  pe r f o r m a n c e s  of  co l l e c t i v e  irr i g a t i o n  sy s t e m s  wa s  de v e l o p e d  
tog e t h e r  wi t h  a  us e r  frie n d l y  so f t w a r e  pa c k a g e  fo r  the  an a l y s i s  of  co l l e c t i v e  irr i g a t i o n  
sy s t e m s  an d   de m a n d  hy d r o g r a p h  ge n e r a t i o n ;

• on e  Inf o r m a t i o n  Ma n u a l  on  the  so f t w a r e  pa c k a g e  wa s  pu b l i s h e d ;  

• gu i d e l i n e s  fo r  the  us e  of  tre a t e d  sew a g e  wa t e r  in  ag r i c u l t u r e  ha s  be e n  pr e p a r e d  an d  
pu b l i s h e d  

• 68  MS c  stu d e n t s  fro m  9  co u n t r i e s  (Alge r i a  4;  Bo s n i a  an d  He r z e g o v i n a  1;  Eg y p t  15;  
Le b a n o n  12;  Mo r o c c o  14;  Pa l e s t i n e  5;  Sy r i a  1;  Tu n i s i a  1 1 ;  Tu r k e y  5)  we r e  
co m p l e t e d  the i r  MS c  wo r k  on  the  top i c s  of  the  Ne t w o r k  an d  un d e r  the  sup e r v i s i o n  of  
the  me m b e r s  of  the  Ne t w o r k



• 12  ad v a n c e d  sho r t  co u r s e s  we r e  or g a n i z e d  wi t h  the  pa r t i c i p a t i o n  of  347  tra i n e e s  
fro m  18  cou n t r i e s  - mo r e  tha n  100  cop i e s  of  pr o c e e d i n g s  ar e  di s t r i b u t e d  in  the  
oc c a s i o n  of  ea c h  co u r s e

• 13 1  sc i e n t i f i c  pa p e r s  we r e  pu b l i s h e d  in  sc i e n t i f i c  jou r n a l s  an d  pro c e e d i n g s  of  
co n f e r e n c e s ,  wo r k s h o p s ,  ad v a n c e d  sho r t  co u r s e s ,  et c.

• th r e e  bo o k s  an d  24  sp e c i a l  pu b l i c a t i o n s  ar e  al s o  pu b l i s h e d .

Re s e a r c h  ac t i v i t i e s  ha v e  con t r i b u t e d  fo r  en h a n c e m e n t  of  coo p e r a t i o n  no t  on l y  wi t h  the  
na t i o n a l  re s e a r c h  ins t i t u t e s  bu t  al s o  wi t h  so m e  int e r n a t i o n a l  or g a n i z a t i o n s  (FAO,  IC A R D A ,  
IFA D)  wh i c h  ha v e  pr o v i d e d  op p o r t u n i t i e s  for  ex p a n d i n g  the  ac t i o n  pr o g r a m s .  Fo r  ex a m p l e ,  
the  NW R M- Ne t w o r k  is  on e  of  the  me m b e r s  of  IPT R I D  (the  Int e r n a t i o n a l  Pr o g r a m  for  
Te c h n o l o g y  an d  Re s e a r c h  in  Ir r i g a t i o n  an d  Dr a i n a g e)  Ne t w o r k  - wo r k i n g  ac t i v e l y  wi t h  ot h e r  
IPT R I D  ne t w o r k i n g  or g a n i z a t i o n s  an d  ins t i t u t i o n s  (FAO,  IC I D ,  CE M A G R E F ,  ILR I ,  HR W  
an d  IW M I).  Al s o ,  the  WU E- Ne t w o r k  ha s  es t a b l i s h e d  a  con c r e t e  coo p e r a t i o n  wi t h  the  FA O  
in  the  fie l d  of  wa t e r  us e  ef f i c i e n c y  an d  cro p  wa t e r  re q u i r e m e n t s ,  th r o u g h  the  ex c h a n g e  of  
inf o r m a t i o n  in  thi s  fie l d s  an d  the  pre s e n c e  of  Ba r i  Ins t i t u t e ,  as  ob s e r v e r ,  in  the  sc i e n t i f i c  
me e t i n g s  he l d  by  the  FA O .  Fu r t h e r m o r e ,  the  im p o r t a n c e  of  the  res e a r c h  res u l t s  of  CI S- Ne t  
ha v e  yie l d e d  in  the  joi n t  pu b l i c a t i o n  of  the  FA O  Irr i g a t i o n  an d  Dr a i n a g e  Pa p e r  N°59 .  Th e  
ne t w o r k  ac t i v i t i e s  ar e  int e r c o n n e c t e d  al s o  wi t h  a  se r i e s  of  oth e r  ini t i a t i v e s  in  the  reg i o n  
inc l u d i n g  the  Gl o b a l  Wa t e r  Pa r t n e r s h i p  - ME D  Ne t w o r k  wh i c h  ha s  wa t e r  sa v i n g  in  th e  
Me d i t e r r a n e a n  co u n t r i e s  as  on e  of  its  pr i m a r y  ob j e c t i v e s .

W h e n e v e r  po s s i b l e ,  the  Re s e a r c h  ne t w o r k s  tri e d  to  mo b i l i z e  th e  pr i v a t e  se c t o r  to  cop e  wi t h  
ce r t a i n  pr o b l e m s  wh i c h  ar e  of  im p o r t a n c e  in  wa t e r  re s o u r c e s  de v e l o p m e n t  an d  
ma n a g e m e n t .  A  su c c e s s f u l  ex a m p l e  of  th i s  is  the  CI S- Ne t  wh i c h ,  in  co o p e r a t i o n  wi t h  
pr i v a t e  com p a n i e s ,  de v e l o p e d  a  ne w  tec h n o l o g y  to  imp r o v e  irr i g a t i o n  ma n a g e m e n t  
thr o u g h  au t o m a t i o n  sy s t e m  (Acqu a C a r d),  wh i c h  is  no w  int r o d u c e d  in  se v e r a l  irr i g a t i o n  
pr o j e c t s  in  Mo r o c c o  an d  Tu n i s i a .  

Th e  co l l a b o r a t i v e  re s e a r c h  ne t w o r k s  wi l l  be  co n t i n u e d  on  the  ba s e  of  vo l u n t a r y  
pa r t i c i p a t i o n  of  re s e a r c h e r s  an d  sc i e n t i f i c  ins t i t u t i o n s  an d  un i v e r s i t i e s .  Se v e r a l  Re s e a r c h  
Pr o j e c t s  we r e  sub m i t t e d  an d  fin a n c e d  be y o n d  the  RA P  to  al l o w  su s t a i n a b i l i t y  of  ne t w o r k  
re s e a r c h  ac t i v i t i e s .  Am o n g  the m ,  the  EU  pr o j e c t  "BIO W A T S Y S T  - a  sy s t e m  ap p r o a c h  to  
wa s t e w a t e r  bi o t r e a t m e n t  for  the  pr o t e c t i o n  of  Me d i t e r r a n e a n  coa s t a l  ar e a s"  is  of  pa r t i c u l a r  
imp o r t a n c e  sin c e  it  wa s  con d u c t e d  wi t h i n  the  fra m e  of  NW R M- Ne t  wi t h  th e  pa r t i c i p a t i o n  of  
pa r t n e r s  fro m  six  Me d i t e r r a n e a n  ar e a  (Spa i n ,  Ita l y ,  Gr e e c e ,  Jo r d a n ,  Eg y p t ,  Mo r o c c o).  

Re s e a r c h  Pr o j e c t  WA S I A  (Wat e r  Sa v i n g  in  Irr i g a t e d  Ag r i c u l t u r e)

Th e  re s e a r c h  pro j e c t  WA S I A  ha s  be e n  de v e l o p e d  du r i n g  the  se c o n d  ph a s e  of  the  RA P  
(2000-2002) wh e n  it  wa s  ne c e s s a r y  to  tra n s f e r  som e  of  re s e a r c h  fin d i n g s  on  the  gr o u n d  in  
Me d i t e r r a n e a n  en v i r o n m e n t .  Th e  ma i n  ob j e c t i v e  of  the  WA S I A  res e a r c h  pr o j e c t  is  to  
de v e l o p  a  con c e p t u a l  fra m e w o r k  fo r  wa t e r  sa v i n g  in  irr i g a t e d  ag r i c u l t u r e  of  the  
Me d i t e r r a n e a n  re g i o n  th r o u g h  th e  int e g r a t i o n  of  the  ac t i v i t i e s  wh i c h  re p r e s e n t  ma j o r  top i c s  
of  the  th r e e  Co l l a b o r a t i v e  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  Re s e a r c h  Ne t w o r k s  an d  aim  
to:

• Im p r o v e  wa t e r  us e  ef f i c i e n c y  in  irr i g a t i o n  pr a c t i c e s  (WUE_ N e t),

• Im p r o v e  pe r f o r m a n c e s  of  irr i g a t i o n  di s t r i b u t i o n  sy s t e m s  (CIS_ N e t),  an d



• Pr o m o t e  sa f e  an d  su s t a i n a b l e  us e  of  no n- con v e n t i o n a l  wa t e r  res o u r c e s  
(NWR M _ N e t),

• Sp e c i f i c  ob j e c t i v e s  of  the  pr o j e c t  we r e  ad d r e s s e d  to  the  de v e l o p m e n t  of  8  (eigh t) 
res e a r c h  the m e s  to  be  ca r r i e d  ou t  at  eig h t  di f f e r e n t  loc a t i o n s  in  the  Me d i t e r r a n e a n  
Re g i o n :

1. De f i c i t  Irr i g a t i o n  of  or c h a r d s  wi t h  low  qu a l i t y  wa t e r ,  (Tun i s ,  Tu n i s i a)

2. De f i c i t  Irr i g a t i o n  of  pi s t a c h i o  wi t h  di f f e r e n t  fer t i g a t i o n  pr a c t i c e s  (Sou t h e a s t  
An a t o l i a n  Re g i o n ,  Tu r k e y)

3. Hy d r a u l i c s  pe r f o r m a n c e s  of  irr i g a t i o n  sy s t e m s  un d e r  di f f e r e n t  irr i g a t i o n  
pr a c t i c e s  (Ghe z a l a- Te s k r a y a ,  Tu n i s i a)

4. Inn o v a t i v e  ap p r o a c h  for  en e r g y  sa v i n g  in  irr i g a t i o n  sy s t e m s  (Sou s s  Ma s s a ,  
Mo r o c c o)

5. Re u s e  of  tre a t e d  wa s t e w a t e r  fo r  irr i g a t i o n  of  ce r e a l s ,  fo r a g e  an d  ve g e t a b l e s  
by  me a n s  of  di f f e r e n t   irr i g a t i o n  me t h o d s  (Aga d i r ,  Mo r o c c o)

6. Re- cy c l i n g  of  dr a i n a g e  wa t e r  for  su s t a i n a b l e  irri g a t e d  ag r i c u l t u r e  (Nile  
De l t a ,  Eg y p t)

7. Su s t a i n a b l e  us e  of  hig h l y  sa l i n e  wa t e r  for  irr i g a t i o n  of  cr o p s  un d e r  ar i d  an d  
sem i- ar i d  co n d i t i o n s :  ne w  st r a t e g i e s  (Tar s u s ,  Tu r k e y)

8. De v e l o p m e n t  of  sc r e e n i n g  leg u m e s  an d  fo r a g e  nu r s e r y  fo r  sa l i n i t y  
tol e r a n c e  (Alep p o ,  Sy r i a)

Th o s e  res e a r c h  the m e s  co v e r e d  so m e  of  the  mo s t  im p o r t a n t  as p e c t  of  wa t e r  sa v i n g  in  the  
Me d i t e r r a n e a n  ag r i c u l t u r e  an d  re p r e s e n t e d  the  con t i n u a t i o n  of  the  co l l a b o r a t i v e  re s e a r c h  
ne t w o r k  ac t i v i t i e s  ca r r i e d  ou t  du r i n g  the  fi rs t  ph a s e  of  the  RA P .

A  de t a i l e d  pr e s e n t a t i o n  of  the  ac t i v i t i e s  ca r r i e d  ou t  un d e r  thi s  pr o j e c t ,  th e  res u l t s  an d  the  
res e a r c h  fin d i n g s  are  gi v e n  in:  ww w . i a m b . i t/p a r/

Lo g i s t i c  Su p p o r t/I C T  Ac t i v i t i e s

Th e  Lo g i s t i c  Su p p o r t/I n f o r m a t i o n  an d  Co m m u n i c a t i o n  Te c h n o l o g y  (ICT) ac t i o n s  ai m e d  at  
the  im p l e m e n t a t i o n  of  an  Int e r n e t- ba s e d  “Inf o r m a t i o n  Sy s t e m”  to  pr o m o t e  ex c h a n g e  an d  
di s s e m i n a t i o n  of  sc i e n t i f i c  an d  te c h n i c a l  inf o r m a t i o n  in  the  Me d i t e r r a n e a n  re g i o n .  Th i s  
sy s t e m  ha s  to  co n t r i b u t e  to  the  es t a b l i s h m e n t  of  a  pe r m a n e n t  co- op e r a t i o n  ne t w o r k  
be t w e e n  Me d i t e r r a n e a n  ins t i t u t i o n s  co m m i t t e d  to  de v e l o p  tra i n i n g  an d  res e a r c h  on  “Wa t e r  
Re s o u r c e s  Ma n a g e m e n t ” .  Fo r  su c h  rea s o n s ,  the  fin a n c i a l  re s o u r c e s  ha v e  be e n  al l o c a t e d  
to  up g r a d e  sc i e n t i f i c  eq u i p m e n t ,  ha r d w a r e  an d  so f t w a r e  in  the  co u n t r i e s  be n e f i c i a r i e s  of  
the  pr o g r a m  an d ,  in  su c h  a  wa y ,  to  co n t r i b u t e  in  th e  imp r o v e m e n t  of  hu m a n  res o u r c e s  
de v e l o p m e n t  an d  ins t i t u t i o n a l  ca p a c i t y  bu i l d i n g  in  the  Me d i t e r r a n e a n  irri g a t e d  ag r i c u l t u r e .

In  the  firs t  ye a r  of  the  pr o j e c t  (1998- 199 9),  the  fol l o w i n g  ac t i v i t i e s  ha v e  be e n  ca r r i e d  ou t:

• In s t a l l a t i o n  of  a  we b  se r v e r  at  the  Na t i o n a l  Wa t e r  Re s e a r c h  Ce n t e r  (Cai r o,  Eg y p t);  
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• Su p p l y  of  2  int e r n e t  wo r k s t a t i o n s  to  the  IAV  Ha s s a n  II  –  Ce n t r e  Ho r t i c o l e  (Aga d i r ,  
Mo r o c c o);

• Su p p l y  of  an  inf o- ne t w o r k  to  Le b a n e s e  Ag r i c u l t u r a l  Re s e a r c h  Ins t i t u t e  (LAR I) 
(Bek a a  va l l e y ,  Le b a n o n).

Th e  ac t i v i t i e s  are  no t  on l y  lim i t i n g  in  pro v i d i n g  the  ne e d e d  eq u i p m e n t s  bu t  inc l u d e d  som e  
sp e c i f i c  tra i n i n g  cou r s e s .  In  Tu n i s i a  4  sh o r t  co u r s e s  on  the  us e  of  ne w  inf o r m a t i o n  
tec h n o l o g i e s ,  mu l t i m e d i a  an d  di s t a n c e  lea r n i n g  we r e  or g a n i z e d .  Tr a i n i n g  ha s  be e n  ma i n l y  
foc u s e d  on  the  pe o p l e  cha r g e d  wi t h  the  ma n a g e m e n t  of  the  ICT  an d  do c u m e n t a t i o n  
fac i l i t i e s  in  the  co l l a b o r a t i n g  ins t i t u t i o n s  wh i l e  on l y  25 %  of  tra i n e e s  be l o n g e d  to  re s e a r c h  
se c t o r  (Figu r e  6).  Fu r t h e r m o r e ,  a  wo r k s h o p  on  "Me t a- inf o r m a t i o n  sy s t e m  for  
Me d i t e r r a n e a n  re g i o n"  wa s  or g a n i z e d  in  Ba r i  in  2000  wi t h  the  pa r t i c i p a t i o n  of  the  pe r s o n s  
inv o l v e d  in  ot h e r  RA P  sub- pr o j e c t s  de v e l o p e d  by  oth e r  CI H E A M  Ins t i t u t e s .  Mo r e o v e r ,  
tra i n i n g  an d  co o p e r a t i o n  ac t i v i t i e s  ha v e  inc l u d e d  al s o  the  pa r t i c i p a t i o n  on  se v e r a l  
wo r k s h o p s  or g a n i z e d  by  ot h e r  In s t i t u t i o n s .  

Th e  RA P- WR M  we b  sit e  ha s  be e n  de v e l o p e d  in  bo t h  En g l i s h  an d  Fr e n c h  an d  it  is  
av a i l a b l e  at  UR L :  ht t p ://www. i a m b . i t/p a r/.  Th e  we b- si t e’ s  st r u c t u r e  en c o m p a s s e s  the  ma i n  
pr o j e c t ’ s  ob j e c t i v e s  an d  ac t i v i t i e s  an d  it  is  co n s i s t e n t  wi t h  the  ot h e r  CI H E A M  RA P  we b-
sit e s .  On  th e  ho m e  pa g e  of  the  RA P  –  WR M  we b  sit e ,  a  se a r c h  en g i n e  en a b l e s  the  
se a r c h i n g  on  the  si t e  wi t h  ke y w o r d s  an d  an  e-ma i l  lin k  al l o w  the  vis i t o r s  to  sen d  qu e s t i o n s  
or  com m e n t s .  Th e  si t e  con t a i n s  al s o  the  link  to  al l  pa r t n e r s  pa r t i c i p a t i n g  in  th e  pr o g r a m  an d  
to  the  WA S I A  res e a r c h  pro j e c t .  Th e  RA P- WR M  we b  is  th e  pr o j e c t ’ s  ge n e r a l  co n t a i n e r  of  al l  
de t a i l e d  inf o r m a t i o n  an d  do c u m e n t a t i o n  so u r c e s  an d  its  ro l e  is  no t  on l y  the  ex c h a n g e  of  
da t a  am o n g  the  pa r t n e r s  in  the  RA P  bu t  al s o  di s s e m i n a t i o n  of  in f o r m a t i o n  am o n g  al l  
sta k e h o l d e r s  inv o l v e d  in  wa t e r  se c t o r  in  the  Me d i t e r r a n e a n  re g i o n .  In  fa c t,  the  we b- si t e  ha s  
a  ro l e  of  inf o r m a t i o n  ga t e w a y  am o n g  the  pa r t n e r s  an d  it  re p r e s e n t s  an  imp o r t a n t  da t a  ba n k  
(of bib l i o g r a p h i c  da t a  an d  res e a r c h  re s u l t s)  fo r  sc i e n t i f i c  us e r s .  Th e  up d a t i n g  of  we b- si t e  is  
en s u r e d  by  the  CI H E A M- IAM B  we b m a s t e r  th r o u g h  an  ef f i c i e n t  inf o r m a t i o n  ret r i e v a l  sy s t e m  
ag r e e d  by  al l  pr o j e c t ’ s  pa r t n e r s  an d  ac t o r s .

Fi g.  6.  Lo g i s t i c  Su p p o r t/I C T  tra i n i n g  ac t i v i t i e s :  pr o f e s s i o n a l  pr o f i l e  of  the  pa r t i c i p a n t s

Ai d  to  De c i s i o n  Ma k i n g

Th e  aim  of  thi s  ac t i o n  of  the  RA P- WR M  is  to  gi v e  to  de c i s i o n  ma k e r s  gu i d e l i n e s  an d  
st r a t e g i e s  fo r  imp l e m e n t i n g  ne w  so c i a l  an d  ec o n o m i c  re f o r m s  in  the  irr i g a t i o n  se c t o r  via  
ap p r o p r i a t e  me a s u r e s  su c h  as  pa r t i c i p a t o r y  irr i g a t i o n  ma n a g e m e n t ,  wa t e r  va l u a t i o n  an d  
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co s t  re c o v e r y ,  wa t e r  al l o c a t i o n  ef f i c i e n c y ,  et c.  Co n s e q u e n t l y ,  two  su b- pr o g r a m s  ha v e  be e n  
de v e l o p e d :

• Su b- Pr o g r a m  I:  Pa r t i c i p a t o r y  Irr i g a t i o n  Ma n a g e m e n t  (PIM)  an d  Wa t e r  Us e r  
As s o c i a t i o n s  (WUA s)

• Su b- Pr o g r a m  II:  Ec o n o m i c  As p e c t s  of  Wa t e r  Mo b i l i z a t i o n  an d  Us e

Pa r t i c i p a t o r y  Irr i g a t i o n  Ma n a g e m e n t  (PIM) and  Wa t e r  Us e r  As s o c i a t i o n s  
(WUA s)

Th e  ov e r a l l  ob j e c t i v e  of  th i s  pro g r a m  is  to  st i m u l a t e  hi g h  lev e l  po l i c y  di a l o g u e  on  
Pa r t i c i p a t o r y  Irr i g a t i o n  Ma n a g e m e n t  in  the  Me d i t e r r a n e a n  reg i o n  lea d i n g  to  a  po l i c y  
co m m i t m e n t  pro g r a m m i n g  ac t i o n s  wi t h  the  sp e c i f i c  ob j e c t i v e s  to  int r o d u c e  po l i c y- ma k e r s  
to  the  im p l e m e n t a t i o n  of  PI M,  lea r n  ab o u t  be s t  pr a c t i c e s  fro m  ot h e r  co u n t r i e s  to  se l e c t  th e  
mo s t  ap p r o p r i a t e  co r r e s p o n d i n g  to  the  so c i o- ec o n o m i c  si t u a t i o n  of  the  ma j o r i t y  of  the  
de v e l o p i n g  co u n t r i e s  in  the  reg i o n ,  an d,  as  a  pr e- ste p ,  to  for m u l a t e  ind i c a t i v e  ac t i o n  pla n  
for  en h a n c i n g  pa r t i c i p a t i o n  in  irr i g a t i o n  se c t o r .  Th e s e  ob j e c t i v e s  we r e  ac h i e v e d  th r o u g h  the  
ex c h a n g e  of  ex p e r i e n c e  an d  inf o r m a t i o n  du r i n g  the  tra i n i n g  cou r s e s  co n d u c t e d  an n u a l l y  at  
Ba r i  Ins t i t u t e .

Th r e e  tra i n i n g  of  tra i n e e s  (TOT)  co u r s e s  on  "Ca p a c i t y  Bu i l d i n g  fo r  Pa r t i c i p a t o r y  Irr i g a t i o n  
Ma n a g e m e n t "  we r e  ca r r i e d  ou t  at  the  IAM B  in  199 9,  2000  an d  200 1 ,  in  coo p e r a t i o n  wi t h  
the  Ec o n o m i c  De v e l o p m e n t  Ins t i t u t e  (EDI) of  the  Wo r l d  Ba n k ,  IFA D  (Inte r n a t i o n a l  Fu n d  fo r  
Ag r i c u l t u r a l  De v e l o p m e n t)  an d  INP I M  (Inte r n a t i o n a l  Ne t w o r k  on  Pa r t i c i p a t o r y  Ir r i g a t i o n  
Ma n a g e m e n t).  Th e  CI H E A M/ I A M B  an d  the  Wo r l d  Ba n k  ha v e  sta r t e d  the  coo p e r a t i o n  on  
PIM  in  199 7  an d  the  RA P- WR M  cou r s e s  on  "Ca p a c i t y  bu i l d i n g  for  Pa r t i c i p a t o r y  Irr i g a t i o n  
Ma n a g e m e n t "  ha v e  be c o m e  a  pa r t  of  thi s  coo p e r a t i o n  sin c e  1999 . T h e  pr o g r a m  of  the  
co u r s e s  wa s  co m p o s e d  of  lec t u r e s ,  br a i n- sto r m i n g  wo r k s h o p s ,  di s c u s s i o n  se s s i o n s  an d  
tec h n i c a l  vis i t s  to  the  "Co n s o r z i o  Bo n i f i c a  Ca p i t a n a t a "  of f e r i n g  to  the  pa r t i c i p a n t s  a  
po s s i b i l i t y  to  ex c h a n g e  the  ex p e r i e n c e s  wi t h  bo t h  tec h n i c a l  an d  ad m i n i s t r a t i v e  st a f f  of  
Co n s o r t i a  an d  fa r m e r s .  

A  tot a l  nu m b e r  of  209  ca n d i d a t e s  ap p l i e d  for  the  pa r t i c i p a t i o n  on  thr e e  co u r s e s  wh i c h  
co n f i r m s  the  imp o r t a n c e  of  the  sub j e c t  fo r  wa t e r  sa v i n g  an d  ma n a g e m e n t  es p e c i a l l y  in  
irr i g a t e d  ag r i c u l t u r e .  142  tra i n e e s  fro m  20  cou n t r i e s  no t  on l y  fro m  th e  Me d i t e r r a n e a n  re g i o n  
bu t  al s o  fro m  som e  As i a n  an d  Af r i c a n  co u n t r i e s  we r e  se l e c t e d  to  fol l o w  the  co u r s e s .  
Am o n g  the m ,  83  (or 58.4 %)  we r e  fro m  7  Me d i t e r r a n e a n  co u n t r i e s  be n e f i c i a r i e s  of  the  RA P  
(Alge r i a  3;  Eg y p t  27;  Jo r d a n  3;  Mo r o c c o  8;  Sy r i a  4;  Tu n i s i a  2 1;  Tu r k e y  17).

Th e  pr o c e e d i n g s  of  the  co u r s e s ,  di s t r i b u t e d  to  the  pa r t i c i p a n t s  an d ,  on  re q u e s t ,  al s o  to  
ma n y  go v e r n m e n t a l  ag e n c i e s  an d  int e r n a t i o n a l  org a n i z a t i o n s ,  con t a i n e d  fiv e  vo l u m e s  of  
the  co m p l e t e  PI M  pr o g r a m  inc l u d i n g :  Ha n d b o o k  on  PI M,  PI M  Ca s e  St u d i e s ,  Co u n t r y  
ov e r v i e w s  of  PI M,  PIM  in  the  Me d i t e r r a n e a n  cou n t r i e s  an d  Th e  Ex p e r i e n c e  of  Co n s o r t i a  in  
Ita l y .  

Th e s e  cou r s e s  ha v e  res u l t e d  in  an  inc r e a s i n g  nu m b e r  of  tra i n e d  pe o p l e  on  the  na t i o n a l  
lev e l ,  im p r o v i n g  the  loc a l  ins t i t u t i o n a l  ca p a c i t y  bu i l d i n g  an d  en h a n c e d  the  irr i g a t i o n  
ma n a g e m e n t  tra n s f e r  pr o c e s s  in  ma n y  of  the  de v e l o p i n g  co u n t r i e s  in  the  Me d i t e r r a n e a n  
an d  ot h e r  de v e l o p i n g  reg i o n s  of  the  wo r l d .  An  an a l y s i s  of  the  ou t p u t s  an d  imp a c t s  of  the  
ac t i v i t i e s  on  PIM  rea l i z e d  in  the  pe r i o d  199 8- 2002,  ind i c a t e d  se v e r a l  im p o r t a n t  po i n t s :



• a  gr a d u a l  inc r e m e n t ,  fro m  yea r  to  yea r ,  in  the  nu m b e r  of  ca n d i d a t u r e s  an d  
pa r t i c i p a n t s  in  the  PIM  co u r s e s  is  a  st r o n g  ind i c a t o r  of  the  at t r a c t i v e n e s s  an d  
int e r e s t  on  the  pr o p o s e d  pr o g r a m  an d  its  wi d e  di s s e m i n a t i o n  in  the  Me d i t e r r a n e a n  
an d  ot h e r  re g i o n s  of  the  wo r l d  (Figu r e  7); 

• hig h  int e r e s t  of  the  na t i o n a l  go v e r n m e n t s  of  the  de v e l o p i n g  cou n t r i e s  in  the  ru n n i n g  
cou r s e s  - it  is  th e  un i q u e  pr o g r a m  wh e r e  go v e r n m e n t s  as k  fo r  the  pa r t i c i p a t i o n  of  
ad d i t i o n a l  nu m b e r  of  can d i d a t e s  mo r e  tha n  tho s e  of f i c i a l l y  ac c e p t e d  fo r  the  
att e n d a n c e  of  the  co u r s e  wi t h  fu l l  co v e r a g e  of  the i r  ex p e n s e s ;

• ma n y  pa r t i c i p a n t s  cam e  fro m  the  PIM  Pr o j e c t s  sup p o r t e d  by  the  US A I D  in  the  
reg i o n ,  as  we l l  as  tho s e  sup p o r t e d  by  the  Int e r n a t i o n a l  Or g a n i z a t i o n s  (FAO,  Wo r l d  
Ba n k ,  IFA D)  wi t h  a  co m p l e t e  co v e r a g e  of  the  ex p e n s e s  of  the i r  pa r t i c i p a n t s ;  

• on  the  re q u e s t ,  wi t h i n  th e  fra m e  of  ot h e r  pr o g r a m s  de v e l o p e d  by  the  Wo r l d  Ba n k ,  
ad d i t i o n a l  sp e c i a l  tra i n i n g  pr o g r a m s  we r e  org a n i z e d  for  ex p e r t s  fro m  Ki r g y z s t a n  an d  
Uz b e k i s t a n  in  Ita l y ;

• the  PI M  Pr o g r a m  of  Ba r i  Ins t i t u t e  ha s  be e n  pre s e n t e d  as  a  mo d e l  fo r  
imp l e m e n t a t i o n  in  se v e r a l  Af r i c a n  cou n t r i e s  du r i n g  the  “Na t i o n a l  Co n f e r e n c e  on  
Irr i g a t i o n”  or g a n i z e d  by  FA O  in  co o p e r a t i o n  wi t h  the  Mi n i s t r y  of  Ag r i c u l t u r e  an d  
Fo o d  Se c u r i t y  of  Ta n z a n i a  in  200 1 ,  wh e r e  Ba r i  Ins t i t u t e  pre s e n t e d  a  ke y n o t e- pa p e r  
tit l e d :  “Pa r t i c i p a t o r y  Ir r i g a t i o n  Ma n a g e m e n t :  Ex p e r i e n c e s ,  Ga i n e d  Be n e f i t s  an d  
Ar i s i n g  Pr o b l e m s ” ;

• in  coo p e r a t i o n  wi t h  IFA D ,  Ba r i  In s t i t u t e  is  ac t i n g  as  the  imp l e m e n t a t i o n  ag e n c y  fo r  
PIM  in  Eg y p t ,  Mo r o c c o  an d  Tu n i s i a .  Th i s  pr o g r a m  ha s  sta r t e d  at  the  be g i n n i n g  of  
2002  an d  it  wi l l  las t  for  fou r  yea r s ,  wi t h  a  tot a l  bu d g e t  of  US$  1,680,000.

Fi g.  7.  Ev a l u a t i o n  of  the  nu m b e r  of  pa r t i c i p a n t s  on  the  PI M  co u r s e s  19 99- 200 1
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Ec o n o m i c  As p e c t s  of  Wa t e r  Mo b i l i z a t i o n  an d  Us e

Th e  ob j e c t i v e  of  thi s  pr o g r a m  wa s  to  gi v e  to  de c i s i o n- ma k e r s  in  the  Me d i t e r r a n e a n  re g i o n ,  
the  op p o r t u n i t y  to  pr e s e n t ,  sh a r e  an d  di s c u s s  va r i o u s  ex p e r i e n c e s  re l e v a n t  to  the  sub j e c t  
an d  to  ela b o r a t e  st r a t e g i e s  an d  pl a n s  of  ac t i o n s  fo r  imp l e m e n t a t i o n  of  me a s u r e s  wh i c h  
co u l d  lea d  to  a  be t t e r  va l u a t i o n  of  irr i g a t i o n  wa t e r  an d  ap p r o p r i a t e  co s t  re c o v e r y  
me c h a n i s m s .  Fu r t h e r m o r e ,  th i s  pro g r a m  inc l u d e s  al s o  the  ro l e  of  ge n d e r  in  the  
ma n a g e m e n t  of  wa t e r  re s o u r c e s  in  the  Me d i t e r r a n e a n  an d  the  inv o l v e m e n t  of  wo m e n  
ex p e r t s  wo r k i n g  in  wa t e r  se c t o r .  Ac c o r d i n g l y ,  two  Wo r k s h o p s  ha v e  be e n  or g a n i z e d :

• a  wo r k s h o p  on  “Wa t e r  va l u a t i o n  an d  co s t  re c o v e r y  me c h a n i s m s  in  the  de v e l o p i n g  
cou n t r i e s  of  the  Me d i t e r r a n e a n  reg i o n”  , an d

• a  wo r k s h o p  on  "Ge n d e r  an d  wa t e r  re s o u r c e s  ma n a g e m e n t  in  th e  Me d i t e r r a n e a n " .

Wa t e r  Va l u a t i o n  an d  Co s t  Re c o v e r y  Me c h a n i s m s

A  wo r k s h o p  on  thi s  top i c  wa s  he l d  in  Ju n e  2002  in  Ag a d i r  (Mor o c c o),  as  a  sp e c i a l  se s s i o n  
of  the  Int e r n a t i o n a l  co n f e r e n c e  on  "Irr i g a t i o n  wa t e r  po l i c i e s  –  mi c r o  an d  ma c r o  
co n s i d e r a t i o n s”.  Th e  Co n f e r e n c e  wa s  fo l l o w e d  by  mo r e  tha n  200  ex p e r t s  ma i n l y  fro m  the  
Me d i t e r r a n e a n  reg i o n .  Pa r t i c i p a t e d  ac t i v e l y  in  the  wo r k s h o p  14  de c i s i o n  ma k e r s ,  en g i n e e r s  
an d  ec o n o m i s t s  fro m  8  be n e f i c i a r y  cou n t r i e s  (Alge r i a  1,  Cy p r u s  1,  Eg y p t  1,  Jo r d a n  1,  Ma l t a  
1,  Mo r o c c o  3,  Tu n i s i a  1  an d  Tu r k e y  1), Ar a b  Or g a n i z a t i o n  fo r  Ag r i c u l t u r a l  De v e l o p m e n t  (1) 
an d  CI H E A M- IAM B  (3). Th e  de c i s i o n  ma k e r s  fro m  the  Me d i t e r r a n e a n  cou n t r i e s  un d e r l i n e d  
the  imp o r t a n c e  of  th i s  wo r k s h o p  wh i c h  ga v e  the m  the  op p o r t u n i t y  to  pr e s e n t ,  sha r e  an d  
di s c u s s  va r i o u s  ex p e r i e n c e s  re l e v a n t  to  the  sub j e c t ,  an d  to  el a b o r a t e  st r a t e g i e s  an d  pl a n s  
of  ac t i o n s  for  the  imp l e m e n t a t i o n  of  me a s u r e s  wh i c h  co u l d  lea d  to  a  be t t e r  va l u a t i o n  of  
irr i g a t i o n  wa t e r .  Mo r e o v e r ,  the  pa r t i c i p a n t s  of  thi s  se s s i o n  hi g h l y  rec o m m e n d e d  the  
es t a b l i s h m e n t  of  a  ne t w o r k  on  "Wa t e r  va l u a t i o n  an d  co s t  re c o v e r y  me c h a n i s m s  in  the  
de v e l o p i n g  co u n t r i e s  of  the  Me d i t e r r a n e a n "  as  an  ap p r o p r i a t e  ap p r o a c h  to  br i n g  tog e t h e r  
the  ex p e r i e n c e s  in  th i s  fie l d  an d  to  se t  vi a b l e  st r a t e g i e s  for  imp l e m e n t a t i o n  in  the  re g i o n .

Th e  pa p e r s  pr e s e n t e d  du r i n g  the  Sp e c i a l  se s s i o n  on  "Wa t e r  Va l u a t i o n  an d  Co s t  Re c o v e r y  
Me c h a n i s m s  in  the  De v e l o p i n g  Co u n t r i e s  of  the  Me d i t e r r a n e a n  Re g i o n "  we r e  inc l u d e d  in  
the  Pr o c e e d i n g s  of  the  Co n f e r e n c e  wh i c h  wa s  di s t r i b u t e d  to  mo r e  tha n  200  pa r t i c i p a n t s  of  
thi s  im p o r t a n t  ev e n t .  In  ad d i t i o n ,  al l  co n t r i b u t i o n s  ar e  pu b l i s h e d  in  a  sp e c i a l  vo l u m e  of  
"Op t i o n s  mé d i t e r r a n é e n n e s " (Ham d y  et al., 2002). 

Th e  re c o m m e n d a t i o n s  fro m  the  Wo r k s h o p  on  "Wa t e r  va l u a t i o n  an d  co s t  re c o v e r y  
me c h a n i s m s "  ma y  be  syn t h e s i z e d  as  th e  fol l o w i n g :

• Ir r i g a t i o n  po l i c i e s  sho u l d  pl a y  a  reg u l a t o r y  ro l e  wi t h  re g a r d  to  ob j e c t i v e s  of  eq u i t y ,  
na t u r a l  res o u r c e s  pr o t e c t i o n  an d  wa t e r  ma r k e t  cr e a t i o n ;

• Ta r i f f s  wi l l  no t  be  an  ef f e c t i v e  too l  fo r  ec o n o m i z i n g  on  wa t e r  as  lon g  as  the y  do  no t  
rel a t e  av a i l a b l e  wa t e r  vo l u m e s  to  irr i g a t i o n  wa t e r  pr i c e s ;

• Ir r i g a t i o n  wa t e r  ta r i f f  an d  rec o v e r y  po l i c i e s  sh o u l d  aim  to  gu a r a n t e e  irr i g a t i o n  
inf r a s t r u c t u r e  ma i n t e n a n c e  an d  re p l a c e m e n t ,  an d,  sim u l t a n e o u s l y ,  en s u r e  so u n d  
wa t e r  se r v i c e s  for  ag r i c u l t u r a l  us e s ;

• Ta r i f f s  sho u l d  ha v e  so c i a l ,  ec o n o m i c ,  po l i t i c a l  an d  en v i r o n m e n t a l  ob j e c t i v e s  an d  
con s e q u e n c e s ;



• Th e  ap p l i c a t i o n  of  irr i g a t i o n  wa t e r  ta r i f f s  an d  ch a r g e  rec o v e r y  po l i c i e s  sho u l d  tak e  
int o  con s i d e r a t i o n  the  loc a l ,  re g i o n a l  an d/o r  na t i o n a l  an d  so c i o- ec o n o m i c  co n d i t i o n s ,  
as  we l l  as  the  ma c r o- ec o n o m i c  or i e n t a t i o n s  of  irr i g a t i o n  de v e l o p m e n t .  Wa t e r  pr i c e s  
sho u l d  int e g r a t e  the  el e m e n t s  ad a p t e d  to  the  spe c i f i c  co n t e x t  of  irr i g a t i o n  pr o j e c t s ,  
sim u l t a n e o u s l y  en s u r i n g  ag r i c u l t u r a l  de v e l o p m e n t ,  ris k  av e r s i o n  an d  wa t e r  sa v i n g .

Ge n d e r  an d  wa t e r  res o u r c e s  ma n a g e m e n t

Th i s  top i c  wa s  ful l y  co v e r e d  on  a  wo r k s h o p  he l d  on  Oc t o b e r  12- 14,  2002,  in  Ca i r o  (Egy p t),  
as  a  sp e c i a l  se s s i o n  of  the  Fi r s t  Re g i o n a l  Co n f e r e n c e  on  "Pe r s p e c t i v e s  of  Ar a b  Wa t e r  
Co o p e r a t i o n :  Ch a l l e n g e s ,  Co n s t r a i n t s  an d  Op p o r t u n i t i e s " .  Th e  Wo r k s h o p  wa s  at t e n d e d  by  
mo r e  tha n  100  pa r t i c i p a n t s  co v e r i n g  mo s t  of  de v e l o p i n g  Me d i t e r r a n e a n  co u n t r i e s  an d  
rep r e s e n t a t i v e s  fro m  di f f e r e n t  Ar a b  co u n t r i e s ,  na t i o n a l ,  re g i o n a l  an d  int e r n a t i o n a l  
ins t i t u t i o n s ,  NG O s  an d  se v e r a l  wo m e n  org a n i z a t i o n s .  17  ex p e r t s  fro m  al l  the  be n e f i c i a r y  
co u n t r i e s  of  the  RA P  (Alge r i a  1;  Cy p r u s  1;  Eg y p t  2;  Jo r d a n  2;  Le b a n o n  1;  Ma l t a  1;  
Mo r o c c o  1;  Sy r i a  2;  Tu n i s i a  2;  Tu r k e y  2) an d  Ita l y  (2) ha v e  co n t r i b u t e d  in  the  Wo r k s h o p .  
Th e  co n t r i b u t i o n s  to  the  se s s i o n  ar e  pu b l i s h e d  as  a  sp e c i a l  vo l u m e  (El-Ka d y  an d  Ha m d y ,  
2002) an d  inc l u d e d  the  ca s e  stu d i e s  re l a t e d  to  the  ex p e r i e n c e s  on  the  ge n d e r  iss u e s  fro m  
ea c h  of  10  be n e f i c i a r y  cou n t r i e s  of  the  RA P .  

Th e  ch a l l e n g e s  fo r  the  fut u r e  ar e  ide n t i f i e d  to  ov e r c o m e  the  con s i d e r a b l e  ga p  be t w e e n  
po s i t i v e  po l i c y  in t e n t i o n s  to  co n c r e t e  ac t i o n  as  we l l  as  to  imp r o v e  the  cu r r e n t  bo d y  of  
kn o w l e d g e  on  ge n d e r  an d  irr i g a t i o n .  Am o n g  the m ,  the  pa r t i c i p a t i o n ,  in f o r m a t i o n  an d  
co n s u l t a t i o n  ar e  ba s i c  el e m e n t s  fo r  ge n d e r  de v e l o p m e n t  an d  imp l e m e n t a t i o n .  In  the  
reg i o n ,  the r e  is  an  ur g e n t  ne e d  for  the  es t a b l i s h m e n t  of  a  ne t w o r k  to  pu t  tog e t h e r  the  loc a l  
ins t i t u t i o n s ,  NG O s ,  st a k e h o l d e r s  an d  wa t e r  us e r  as s o c i a t i o n s  wo r k i n g  on  ge n d e r  iss u e s  to  
ga t h e r  the  sca t t e r e d  inf o r m a t i o n  in  thi s  fie l d  an d  to  se t  an d  for m u l a t e  po l i c i e s ,  st r a t e g i e s  
an d  imp l e m e n t a t i o n  me t h o d o l o g i e s  in  vie w  of  so c i a l ,  cu l t u r a l  as  we l l  as  re l i g i o n  co n d i t i o n s  
on  bo t h  na t i o n a l  an d  re g i o n a l  lev e l .

• Th i s  wo r k s h o p  ha d  a  ve r y  hig h  imp a c t  in  the  Me d i t e r r a n e a n  co u n t r i e s  sin c e  it  wa s  
or g a n i z e d  as  a  spe c i a l  se s s i o n  of  an  imp o r t a n t  reg i o n a l  ev e n t  wi t h  the  pa r t i c i p a t i o n  
of  de c i s i o n  ma k e r s  an d  ex p e r t s  fro m  the  wh o l e  reg i o n  an d  wi t h  ful l  inv o l v e m e n t  of  
loc a l  go v e r n m e n t s  an d  ins t i t u t i o n s .  Th e  imp o r t a n c e  of  the  top i c  an d  the  ne c e s s i t y  
for  ex c h a n g e  of  ex p e r i e n c e s  fro m  dif f e r e n t  Me d i t e r r a n e a n  co u n t r i e s  wa s  rec o g n i z e d  
by  al l  pa r t i c i p a n t s .  Af t e r  de t a i l e d  di s c u s s i o n  an d  de b a t e ,  the  pa r t i c i p a n t s  of  the  
wo r k s h o p  on  "Ge n d e r  an d  wa t e r  re s o u r c e s  ma n a g e m e n t  in  the  Me d i t e r r a n e a n  
reg i o n "  cam e  up  wi t h  the  fol l o w i n g  rec o m m e n d a t i o n  to  be  tak e n  as  an  aid  fo r  
de c i s i o n  ma k e r s :

• In  the  Me d i t e r r a n e a n  reg i o n ,  the r e  is  an  inc r e a s i n g  rec o g n i t i o n  tha t  irr i g a t i o n  is  a  
cr u c i a l  pa r t  of  th e  br o a d e r  mo v e m e n t  of  ge n d e r  ma i n s t r e a m i n g  in  ag r i c u l t u r a l  an d  
rur a l  de v e l o p m e n t ,  an d,  ind e e d ,  se r i o u s l y  con s i d e r e d  by  a  wi d e  ar r a y  of  pe o p l e  
fro m  gra s s r o o t s  wo m e n ' s  org a n i z a t i o n s  to  int e r n a t i o n a l  de v e l o p m e n t  an d  fin a n c i n g  
ag e n c i e s .

• Ca s e  stu d i e s  an d  ex p e r i e n c e s  pr e s e n t e d  in  the  wo r k s h o p  hi g h l i g h t  tha t  tha n k i n g  to  
the  cha n g e s  in  cu l t u r a l  tre n d s ,  wo m e n  lab o r  fo r c e s  ar e  gr o w i n g  in  nu m b e r ,  ye t,  the  
ac c u m u l a t e d  kn o w l e d g e  fro m  pre s e n t e d  ca s e  st u d i e s  an d  ex p e r i e n c e s  ac h i e v e d  di d  
no t  gi v e  the  ap p r o p r i a t e  ins i g h t  tha t  cou l d  ef f e c t i v e l y  gu i d e  the  po l i c y  an d  
int e r v e n t i o n s .



• In  the  de v e l o p i n g  cou n t r i e s  of  the  reg i o n ,  the  slo w  con v e r s i o n  of  ge n d e r  po l i c i e s  int o  
pr a c t i c e ,  in  pa r t i c u l a r  in  wa t e r  res o u r c e s  ma n a g e m e n t  an d  irr i g a t i o n ,  ar e  the  
res u l t a n t  of  the  fo l l o w i n g s :

o Th e  lac k  of  an a l y t i c a l  too l s  an d  ap p r o p r i a t e  co n c e p t s ;

o Th e  lac k  of  ge n e r i c  con c e p t u a l  fra m e w o r k  an d  ap p r o p r i a t e  imp l e m e n t a t i o n  
me t h o d o l o g i e s ,  be s i d e  the  ab s e n c e  of  ge n d e r  pe r f o r m a n c e  ind i c a t o r s  an d  ab o v e  
al l  the  vag u e  an d  we e k  ro l e s  of  irr i g a t i o n  ins t i t u t i o n s  an d  ag e n c i e s .

Co n c l u s i o n s

Th e  Re g i o n a l  Ac t i o n  Pr o g r a m  on  "Wa t e r  Re s o u r c e s  Ma n a g e m e n t "  rep r e s e n t s  on e  of  the  
big g e s t  ac t i v i t i e s  ev e r  ca r r i e d  ou t  by  the  Me d i t e r r a n e a n  Ag r o n o m i c  In s t i t u t e  of  Ba r i .  Th i r t y  
na t i o n a l  ins t i t u t i o n s  an d  Un i v e r s i t i e s  fro m  10  be n e f i c i a r y  co u n t r i e s ,  7  Ita l i a n  pa r t n e r s  an d  5  
Int e r n a t i o n a l  or g a n i z a t i o n s  (FAO,  Ro m e ;  ICA R D A ,  Al e p p o ;  IFA D ,  Ro m e ;  Wo r l d  Ba n k ,  
Wa s h i n g t o n  an d  IN P I M ,  Wa s h i g n t o n)  ha v e  be e n  inv o l v e d  di r e c t l y  in  the  pro g r a m  al o n g  
wi t h  ab o u t  1 1 0 5  pe r s o n s  fro m  31  cou n t r i e s  ar o u n d  the  wo r l d .  

Th e  re l e v a n c e  of  the  ma i n  top i c s  tre a t e d  wi t h i n  th e  pr o g r a m m e  an d  re l a t e d  to  the  wa t e r  
pr o b l e m s  in  the  Me d i t e r r a n e a n  irr i g a t e d  ag r i c u l t u r e  ha s  be e n  con f i r m e d  by  the  fac t  tha t  
1026  (or  92.9 %)  pa r t i c i p a n t s  we r e  fro m  th e  Me d i t e r r a n e a n  reg i o n ,  wh i l e  887  (or  80.3 %)  
we r e  fro m  10  Me d i t e r r a n e a n  co u n t r i e s ,  be n e f i c i a r i e s  of  the  RA P .  

Th e  ac t i v i t i e s  wi t h i n  the  RA P- WR M  hav e  pr o d u c e d  19  sh o r t- ter m  cou r s e s ,  ten s  of  
ex p e r i m e n t a l  wo r k s  an d  68  MS c  the s e s ,  19  mo b i l i t y  MS c  pro g r a m m e s ,  re s e a r c h  wo r k s  at  
se v e n  pi l o t  loc a t i o n s  in  the  Me d i t e r r a n e a n ,  two  imp o r t a n t  wo r k s h o p s ,  nu m e r o u s  me e t i n g s  
an d  rep o r t s ,  13 1  sc i e n t i f i c  pa p e r s ,  se v e r a l  re s e a r c h  ma n u a l s ,  gu i d e l i n e s  an d  da t a b a s e s ,  
24  sp e c i a l  pu b l i c a t i o n s ,  3  bo o k s ,  et c.  Th e s e  ac t i v i t i e s  ha v e  be e n  de v e l o p e d  in  ag r e e m e n t  
wi t h  RA P  pro g r a m s  an d  ac t i v i t i e s  of  ot h e r  C I H E A M  Ins t i t u t e s .  Th e  ad o p t i o n  of  su c h  
ap p r o a c h  ga v e  the  po s s i b i l i t y  to  ma n a g e  the  ac t i v i t i e s  wi t h i n  di f f e r e n t  RA P  the m e s  in  a  
co m p l e m e n t a r y  wa y  res p e c t i n g  th e  ma j o r  ne c e s s i t i e s  of  ea c h  be n e f i c i a r y  co u n t r y  in  th e  
wa t e r  re s o u r c e s  ma n a g e m e n t  an d  ag r i c u l t u r a l  se c t o r .  Ce r t a i n l y ,  th i s  me t h o d o l o g y ,  
co n s i d e r i n g  dif f e r e n t  as p e c t s  of  wa t e r  ma n a g e m e n t  in  Me d i t e r r a n e a n  ag r i c u l t u r e ,  ha s  
su p p o r t e d  sub s t a n t i a l l y  the  ins t i t u t i o n a l  ca p a c i t y  bu i l d i n g  pr o c e s s  an d  hu m a n  res o u r c e s  
de v e l o p m e n t  in  the  be n e f i c i a r y  co u n t r i e s  of  th e  RA P .  Th i s  is  co n f i r m e d  th r o u g h  the  
va l u a t i o n  of  the  pro g r e s s  re p o r t s  an d  ev a l u a t i o n  sh e e t s  of  the  tra i n i n g  pr o g r a m  of  RA P-
WR M .  

Fu r t h e r m o r e ,  th i s  pro g r a m  is  no t  co n f i n e d  to  its e l f ,  bu t  it  ga v e  the  op p o r t u n i t y  to  ad d  
du r a b l e  va l u e s  to  th e  ov e r a l l  tra i n i n g ,  re s e a r c h  an d  co o p e r a t i o n  tha t  CI H E A M  is  pro m o t i n g  
in  the  Me d i t e r r a n e a n  re g i o n .  In  fac t ,  the  ac t i v i t i e s  ca r r i e d  ou t  wi t h i n  the  fra m e  of  the  Wa t e r  
Re s o u r c e s  Ma n a g e m e n t  Ne t w o r k  ha v e  co n t r i b u t e d  in  the  ge n e r a t i o n  of  ne w  pr o g r a m m e s  
an d  in  the  es t a b l i s h m e n t  of  two  am p l e  the m a t i c  ne t w o r k s :  on e  on  lan d  ma n a g e m e n t  
(MED C O A S T L A N D)  an d  ot h e r  on  wa t e r  ma n a g e m e n t  (WAS A M E D).  Bo t h  pro g r a m m e s  ar e  
ga t h e r i n g  aro u n d  78  ins t i t u t i o n s  rep r e s e n t i n g  16  cou n t r i e s  in  the  Me d i t e r r a n e a n  reg i o n .  
Th e  ru n n i n g  ac t i v i t i e s  in  bo t h  ne t w o r k s  ar e  lin k e d  an d  com p l e t i n g  ea c h  ot h e r .  Th e  
ex c h a n g e  of  in f o r m a t i o n  an d  its  di s s e m i n a t i o n  wi l l  en a b l e  in  se t t i n g  the  ap p r o p r i a t e  
st r a t e g i e s  lea d i n g  to  a  su s t a i n a b l e  us e  an d  ma n a g e m e n t  of  na t u r a l  re s o u r c e s  - lan d  an d  
wa t e r .  Ce r t a i n l y ,  th i s  ne w  pr o j e c t s  ha v e  at t r i b u t e d  an  ad d e d  va l u e  to  the  RA P- WR M  an d  
do  rep r e s e n t  the  su s t a i n a b i l i t y  an d  con t i n u i t y  of  the  pr o g r a m m e .  



In  the  RA P- WR M  ma j o r  em p h a s i s  ha s  be e n  gi v e n  to  the  so c i o- ec o n o m i c  as p e c t s  un d e r  
Ai d  for  De c i s i o n  Ma k i n g  pr o g r a m m e  inc l u d i n g  the  fo l l o w i n g  cru c i a l  iss u e s :

• Pa r t i c i p a t o r y  irri g a t i o n  ma n a g e m e n t

• Wa t e r  va l u a t i o n  an d  co s t  re c o v e r y  me c h a n i s m s ,  an d

• Wa t e r  res o u r c e s  ma n a g e m e n t  an d  ge n d e r  iss u e s .

Th e  wo r k s h o p s ,  the  tra i n i n g  pro g r a m m e s ,  the  iss u e d  pu b l i c a t i o n s  an d  pr o c e e d i n g s  al l  
he l p e d  in  gi v i n g  va s t  inf o r m a t i o n  ch a r a c t e r i z i n g  the  ac t u a l  si t u a t i o n ,  the  co n s t r a i n t s  an d  
ca m e  up  wi t h  a  se r i e s  of  re c o m m e n d a t i o n s  inc l u d i n g  spe c i f i c  ac t i o n s  an d  ap p r o a c h e s  for  
the  pr o m o t i o n  of  ac t i v i t i e s  wi t h i n  ea c h  of  the  ab o v e  me n t i o n e d  iss u e s .  Th e  ac t i v i t i e s  
ca r r i e d  ou t  in  th e s e  pr o g r a m m e s  we r e  of  in f l u e n t i a l  im p a c t  on  the  loc a l ,  reg i o n a l  an d  
int e r n a t i o n a l  lev e l  an d  at t r i b u t e d  in:

• In c r e a s i n g  the  aw a r e n e s s  of  the  de c i s i o n  ma k e r s  an d  po l i t i c i a n s  wi t h  a  be t t e r  
un d e r s t a n d i n g  of  the  su r r o u n d i n g  pr o b l e m s  in  the  wa t e r  se c t o r ;

• Pr o v i d i n g  the  de c i s i o n  ma k e r s  an d  the  te c h n i c a l  sta f f  inv o l v e d  in  th i s  se c t o r  wi t h  
aid i n g  gu i d e l i n e s ,  he l p f u l  in  the  for m u l a t i o n  of  ac t i o n s  an d  st r a t e g i e s  ap p r o p r i a t e  to  
the  ex i s t i n g  loc a l  co n d i t i o n s ;

• Th e  at t r a c t i o n  of  se v e r a l  In t e r n a t i o n a l  Or g a n i z a t i o n s  (FAO,  IFA D ,  Wo r l d  Ba n k ,  
IN P I M)  no t  on l y  thr o u g h  the i r  co o p e r a t i o n  in  sha r i n g  the  ac t i v i t i e s ,  bu t  al s o  the i r  
inp u t  in  new  pr o g r a m m e s  for  the  su s t a i n a b i l i t y  an d  con t i n u i t y  of  RA P- WR M  
pr o g r a m m e  su c h  as:

o A  fou r- yea r  pr o g r a m m e  for  the  im p l e m e n t a t i o n  of  PIM  in  so m e  de v e l o p i n g  
co u n t r i e s  of  the  Me d i t e r r a n e a n  (Egy p t ,  Mo r o c c o ,  Tu n i s i a)  in  co o p e r a t i o n  wi t h  
IFA D ;

o A  on e- ye a r  pro g r a m m e  on  ge n d e r  an d  wa t e r  re s o u r c e s  ma n a g e m e n t ,  fin a n c e d  
by  EU,  in  co l l a b o r a t i o n  wi t h  the  NW R C- Eg y p t  as  a  pa r t n e r  to  ini t i a t e  a  the m a t i c  
ne t w o r k  de a l i n g  wi t h  thi s  iss u e ;  

o Th e  cre a t i o n  of  a  ve r y  fe r t i l e  atm o s p h e r e  fo r  a  wo r l d  wi d e  ex c h a n g e  of  
ex p e r i e n c e ,  tra n s f e r  of  kno w l e d g e  an d  co o p e r a t i o n .

In  the  RA P- WR M  the  pr i n c i p a l  pa r t n e r  wa s  the  Na t i o n a l  Wa t e r  Re s e a r c h  Ce n t e r  - NW R C  
(Cair o ,  Eg y p t)  be i n g  a  ce n t e r  of  ex c e l l e n c e  de a l i n g  wi t h  wa t e r  re s o u r c e s  de v e l o p m e n t  an d  
ma n a g e m e n t  in  Eg y p t  an d  al s o  inv o l v e d  in  nu m e r o u s  tec h n i c a l  an d  res e a r c h  pr o g r a m m e s  
an d  pr o j e c t s  wi t h  se v e r a l  int e r n a t i o n a l  org a n i z a t i o n s  an d  se v e r a l  Eu r o p e a n ,  Me d i t e r r a n e a n  
an d  Af r i c a n  cou n t r i e s .  Th e  con t r i b u t i o n  of  NW R C  wi t h  Ba r i  In s t i t u t e  in  de v e l o p i n g  the  
wh o l e  pro g r a m m e  wi t h  its  nu m e r o u s  ac t i v i t i e s  fa c i l i t a t e d  the  job  of  the  In s t i t u t e  in  
co o r d i n a t i n g  the  pr o g r a m m e ,  cre a t i n g  a  ve r y  tig h t  co o p e r a t i o n  lin k  be t w e e n  the  ins t i t u t i o n s  
in  the  Me d i t e r r a n e a n  an d  for  fir s t  tim e  a  rea l i s t i c  co o p e r a t i o n  ex i s t e d  be t w e e n  So u t h- So u t h  
an d  So u t h- No r t h  of  the  Me d i t e r r a n e a n .  In  ad d i t i o n ,  su c h  coo p e r a t i o n  pu s h e d  fo r w a r d  the  
de c e n t r a l i z a t i o n  ap p r o a c h ,  on e  of  the  ma i n  ob j e c t i v e s  the  RA P  wa s  he a d i n g  to.  Su c h  
mo d e l  of  coo p e r a t i o n  th r o u g h  the  RA P- WR M  cre a t e d  a  re a l i s t i c  tru s t  co n d i t i o n s  an d  
ex p a n d e d  the  cy c l e  of  co o p e r a t i o n  to  co v e r  be s i d e  th e  wa t e r  res o u r c e s  ot h e r  di f f e r e n t  
se c t o r s  de a l i n g  wi t h  ag r i c u l t u r a l  an d  rur a l  de v e l o p m e n t .  In  coo p e r a t i o n  wi t h  the  Mi n i s t r y  of  
Ag r i c u l t u r e ,  CI H E A M- IAM B  is  inv o l v e d  in  th e  de v e l o p m e n t  of  se v e r a l  pr o g r a m m e s  in  pl a n t  



pr o t e c t i o n ,  org a n i c  far m i n g  an d  rur a l  de v e l o p m e n t .  Th i s  ho l d s  al s o  tru e  fo r  ot h e r  se v e r a l  
co o p e r a t i v e  pr o g r a m m e s  wi t h  bo t h  Mi n i s t r i e s  of  wa t e r  re s o u r c e s  an d  en v i r o n m e n t  as  we l l  
as  ot h e r  loc a l  go v e r n m e n t s .  Su c h  pr o g r a m m e s  no t  on l y  cr e a t e d  ne w  link s  of  co o p e r a t i o n  
be t w e e n  CI H E A M- IAM B  an d  ot h e r  sc i e n t i f i c  in s t i t u t i o n s  an d  un i v e r s i t i e s ,  bu t  ab o v e  al l  
en a b l e d  in  bu i l d i n g  a  so l i d  br i d g e  fo r  coo p e r a t i o n  be t w e e n  the  sc i e n t i f i c  ins t i t u t i o n s  an d  
sc i e n t i s t s  in  the  co u n t r y .

No r m a l l y ,  the  co o r d i n a t i o n  an d  rea l i z a t i o n  of  su c h  pr o g r a m m e s  ad d r e s s e d  to  a  rel a t i v e l y  
hig h  nu m b e r  of  be n e f i c i a l  co u n t r i e s  an d  inc l u d i n g  ma n y  di f f e r e n t  ac t i v i t i e s  is  no t  an  ea s y  
pr o c e s s  an d  alw a y s  a  sub j e c t  to  se v e r a l  pr o b l e m s  an d  co n s t r a i n t s  du r i n g  the  run n i n g  of  
the  pr o g r a m m e .  Th i s  wa s  no t  the  ca s e  wi t h  us  tha n k s  to  the  se r i o u s  inv o l v e m e n t  de e p  
un d e r s t a n d i n g  an d  hi g h  co o p e r a t i o n  of  ou r  pa r t n e r  in  the  pr o g r a m m e :  the  Na t i o n a l  Wa t e r  
Re s e a r c h  Ce n t e r  (NWR C),  Ca i r o ,  Eg y p t ,  an d  the  ef f e c t i v e  an d  en g a g e m e n t  of  the  ten  
be n e f i c i a r y  co u n t r i e s  in  run n i n g  the  pr o g r a m m e s  wi t h  al l  its  com p o n e n t s .  Ind e e d ,  the  
su c c e s s  of  the  pr o g r a m m e  is  no t  on l y  du e  to  its  sc i e n t i f i c  ac h i e v e m e n t s ,  bu t,  an d  ab o v e  
al l,  to  its  ro l e  in  st r e n g t h e n i n g  the  tru s t ,  the  res p e c t f u l  co n d i t i o n s  an d  the  coo p e r a t i o n  
be t w e e n  CI H E A M  –  IAM  Ba r i  In s t i t u t e  an d  th e  inv o l v e d  pa r t n e r s  an d  wi t h i n  the  be n e f i c i a l  
co u n t r i e s  of  the  pr o g r a m m e .
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