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A. BACKGROUND 

At the e igh teen th sess ion of the Economic Commission f o r L a t i n America and 
the Car ibbean, he ld i n La Paz i n A p r i l 1979, i t was reso lved to e n t r u s t the 
permanent r e s p o n s i b i l i t y f o r the promot ion of the implementat ion i n L a t i n 
America of the Mar d e l P l a t a A c t i o n P lan adopted by the Un i ted Nat ions Water 
Conference to a Sess ional Committee which would have the f o l l o w i n g f u n c t i o n s : 

" ( a ) t o assume the c e n t r a l r o l e r e f e r r e d to i n the Mar de l P la ta A c t i o n 
P lan , by rev iew ing r e l evan t aspects of the work c a r r i e d out and 
planned i n the va r i ous water programmes of the Un i ted Nat ions 
system and o ther i n t e r n a t i o n a l o r g a n i z a t i o n s ; 

(b ) t o encourage and undertake research t o improve knowledge of water 
resources and the p o s s i b i l i t i e s of deve lop ing them; 

( c ) t o encourage and conduct t r a i n i n g a c t i v i t i e s on t o p i c s r e l a t e d to 
water resources" ( r e s o l u t i o n 411 ( X V I I I ) ) . 

The second meet ing of the Sess ional Committee on Water took place 
du r i ng the t w e n t i e t h sess ion of the Commission i n Lima, Peru, i n A p r i l 1984. 
At t h i s meet ing, the Committee considered and adopted the work programme to 
be f o l l owed by the S e c r e t a r i a t i n c o n t i n u i n g i t s a c t i v i t i e s i n support of the 
implementat ion of the Mar de l P l a ta A c t i o n Plan a t the r e g i o n a l l e v e l and 
s p e c i f i c a l l y recommended t h a t p r i o r i t y should be g iven to a c t i v i t i e s i n 
support of the I n t e r n a t i o n a l D r i n k i n g Water Supply and S a n i t a t i o n Decade and 
h o r i z o n t a l c o - o p e r a t i o n . 

B. WORK IN THE FIELD OF WATER RESOURCES SINCE THE MEETING OF 
THE SESSIONAL COMMITTEE AT THE TWENTIETH SESSION 

The work of the S e c r e t a r i a t over the l a s t two years has been concent ra ted i n 
the f o l l o w i n g areas: ( i ) f o l l o w - u p to the implementat ion of the Mar d e l P la ta 
A c t i o n Plan a t the r e g i o n a l l e v e l ; ( i i ) i d e n t i f i c a t i o n and promot ion of 
h o r i z o n t a l co -ope ra t i on i n the f i e l d o f water resources; ( i i i ) suppor t f o r 
the c o - o r d i n a t i o n of a c t i v i t i e s on water resources at the r e g i o n a l l e v e l ; 
( i v ) promot ion of the achievement of the o b j e c t i v e s of the I n t e r n a t i o n a l 
D r i n k i n g Water Supply and S a n i t a t i o n Decade (IDWSSD); ( v ) under tak ing of 
a study of water resource management i n mountain watersheds, and ( v i ) support 
f o r governments i n water resource development i n Cent ra l America. 

1. Fo l low-up of the imp lementa t ion of the Mar d e l P l a t a 
A c t i o n Plan 

At the t w e n t i e t h sess ion of the Commission, the S e c r e t a r i a t presented t o the 
Committee a repo r t on progress made i n the a p p l i c a t i o n of the Mar de l P l a ta 
A c t i o n Plan i n L a t i n America and the Caribbean. A f t e r the meet ing , the 
repo r t was rev ised i n the l i g h t of comments rece ived from governments and has 
now been issued i n the se r ies "Estud ios e I n f o rmes " .1 / 
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U n f o r t u n a t e l y , due t o the loss of the r e g i o n a l adv ise r post the number 
of miss ions c a r r i e d out by the S e c r e t a r i a t dropped compared w i t h the prev ious 
pe r iod a l though the S e c r e t a r i a t has never the less c a r r i e d out miss ions or 
v i s i t e d the f o l l o w i n g c o u n t r i e s of the r e g i o n : A rgen t i na , C h i l e , Colombia, 
Costa R ica , H a i t i , Nether lands A n t i l l e s , Peru and Uruguay. 

As requested a t the l a s t sess ion, the S e c r e t a r i a t has prepared a repor t 
aimed a t " suppo r t i ng n a t i o n a l and r e g i o n a l p r o j e c t s r e l a t i n g to the p lann ing 
and a d m i n i s t r a t i o n of water resources a t the n a t i o n a l l e v e l " . 2 / The repo r t 
i s based on a comparat ive ana l ys i s o f n a t i o n a l or r e g i o n a l water resource 
management p lans , a t d i f f e r e n t l e v e l s of p r e p a r a t i o n , f rom the f o l l o w i n g 
c o u n t r i e s : B r a z i l , Colombia, Dominican Repub l i c , E l Sa lvador , Honduras, 
Jamaica, Mexico, Peru and Venezuela. I n gene ra l , the ana l ys i s i s l i m i t e d to 
m u l t i s e c t o r a l p lans but re ference i s a l so made t o s e c t o r a l p l ans , e s p e c i a l l y 
f o r water supp ly , energy and a g r i c u l t u r e . 

ECLAC hopes t h a t t h i s study w i l l f a c i l i t a t e water management i n the 
c o u n t r i e s of the reg ion by i nc reas ing knowledge o f the exper ience of o the rs . 
The L a t i n American Centre f o r Economic and S o c i a l Documentation has prepared 
a summary of the p lans consu l ted , f o r p u b l i c a t i o n i n i t s se r i es PLANINDEX. 

At the n i n t h sess ion of the Committee on N a t u r a l Resources of the 
Un i ted Nat ions Economic and Soc ia l Counc i l i t was decided t h a t , at the 
t e n t h sess ion of the Committee, water resources would be the main sub jec t of 
d i s c u s s i o n . The S e c r e t a r i a t has been asked to c o n t r i b u t e to the p repa ra t i on 
of a r e p o r t on the progress made i n the imp lementa t ion of the Mar d e l P l a ta 
A c t i o n P lan . I n the p a s t , the p r e p a r a t i o n of these repo r t s has been based on 
ques t i onna i res c i r c u l a t e d to governments. I t has been dec ided, however, tha t 
i t would not be d e s i r a b l e to f o l l o w the same procedure f o r t h i s r e p o r t . 
P r e v i o u s l y , r e p l i e s to ques t ionna i res p rov ided i n f o r m a t i o n on genera l t rends , 
but the a n a l y s i s t h a t cou ld be made was always r a t h e r s u p e r f i c i a l . The 
S e c r e t a r i a t would l i k e t o ask governments, t h e r e f o r e , t o cons ider the 
p o s s i b i l i t y of p repa r i ng a shor t r epo r t on the s i t u a t i o n regard ing the 
imp lementa t ion of the Mar de l P l a ta A c t i o n Plan i n t h e i r coun t ry before the 
end of 1986. On the bas is of these repo r t s the S e c r e t a r i a t would then 
prepare a summary f o r i n c l u s i o n i n the g l o b a l r e p o r t t o the Committee on 
N a t u r a l Resources. 

2. H o r i z o n t a l co -ope ra t i on i n the f i e l d of water resources 

Wi th generous ass i s tance from the Government of the Federa l Republ ic of 
Germany, the S e c r e t a r i a t i s under tak ing a p r o j e c t e n t i t l e d "Co-opera t ion o f 
Developing Count r ies i n L a t i n America and the Caribbean on the Management of 
Water Resources - Phase I " . The o b j e c t i v e s of the p r o j e c t a re : 
( i ) i d e n t i f i c a t i o n of poss ib le a l t e r n a t i v e s f o r implement ing t e c h n i c a l 
c o - o p e r a t i o n among n a t i o n a l bodies respons ib le f o r the ope ra t i on of water 
resource p r o j e c t s ; ( i i ) e v a l u a t i o n of op t ions f o r improving p r o j e c t 
management t r a i n i n g i n the reg ion by promot ing the o r g a n i z a t i o n of regu la r 
t r a i n i n g courses, t o be g iven i n e x i s t i n g s p e c i a l i z e d i n t e r n a t i o n a l and 
n a t i o n a l c e n t r e s . These courses should emphasize ope ra t i on and maintenance 
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and the conserva t ion of n a t u r a l resources, e s p e c i a l l y wa te r , the s o i l , p lan ts 
and an ima ls ; ( i i i ) s tudy of the p o s s i b i l i t y of e s t a b l i s h i n g an i n f o r m a t i o n 
systems on water resource p r o j e c t management, w i t h emphasis on the opera t ion 
and maintenance of water system and the management and conse rva t i on of 
n a t u r a l resources r e l a t e d to the p r o j e c t . 

Work has begun on the p r o j e c t t o : 

( i ) i d e n t i f y the most s i g n i f i c a n t f ea tu res i n the ope ra t i on of water 
management systems which could be i nc luded , a t the request of i n t e r e s t e d 
governments, i n a system of h o r i z o n t a l co -ope ra t i on ; 

( i i ) undertake a comparat ive study of the main o p e r a t i o n a l f ea tu res of 
se lec ted water systems, w i t h emphasis on the o p e r a t i o n a l aspects of the 
management of l a r g e i n f r a s t r u c t u r e works cons t ruc ted f o r water c o n t r o l and of 
the n a t u r a l resources assoc ia ted w i t h these works. 

I t i s planned to complete the d r a f t f i n a l r e p o r t s on the s tud ies 
by e a r l y 1987 and t o ho ld meetings to d iscuss the f o rma t i on of a system f o r 
co -ope ra t i on i n the management of complex water systems i n the l i g h t of these 
repo r t s l a t e r i n the same year . 

The S e c r e t a r i a t has a lso begun the development of a p r o j e c t to promote 
co -ope ra t i on among the coun t r i es of L a t i n America and the Caribbean i n the 
development of app rop r i a t e so f tware f o r microcomputers i n the f i e l d of 
water resources . 

A p r e l i m i n a r y survey, by q u e s t i o n n a i r e , of the degree of a p p l i c a t i o n of 
computer processes to the f i e l d of water resources was made i n 1984. A 
f u r t h e r ques t i onna i re was sent out i n 1985. 

A r e p o r t on the r e s u l t s of the f i r s t survey has been prepared and 
d i s t r i b u t e d among the i n s t i t u t i o n s inc luded i n the survey. A copy of t h i s 
repo r t i s appended to t h i s note as Annex 1. 

The r e s u l t s of t h i s survey show t h a t , a l though a t the t ime of the 
survey computers were not used i n a qua r te r of the i n s t i t u t i o n s surveyed, 
they are of i n c r e a s i n g importance i n the work of water management and 
p lann ing i n s t i t u t i o n s of the r eg ion . The i n s t i t u t i o n s which d i d not have 
computers never the less recognized the need to acqu i re them. The survey a lso 
shows the p o t e n t i a l gains from co -ope ra t i on among the c o u n t r i e s and 
i n s t i t u t i o n s of the reg ion g iven the wide v a r i a t i o n s i n access to computers 
and the r e l a t e d so f twa re . 

Dur ing t h i s biennium, on the basis of the r e s u l t s of the two surveys, 
i t i s planned to develop a p r o j e c t f o r the promot ion of co -ope ra t i on i n t h i s 
area. 
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3. Support f o r the c o - o r d i n a t i o n of a c t i v i t i e s on water 
resources a t the r e g i o n a l l e v e l 

Contacts have been mainta ined w i t h the Un i ted Nat ions and other i n t e r n a t i o n a l 
agencies a c t i v e i n the f i e l d of water resources i n L a t i n America and the 
Caribbean f o r the purpose of b e t t e r c o - o r d i n a t i o n of a c t i v i t i e s . Due to 
genera l budgetary r e s t r i c t i o n s i t has not proved poss ib le to ho ld a meet ing 
of the I n t e r - S e c r e t a r i a t Working Group, but a meet ing w i l l be he ld w i t h i n the 
sess ion of the Commission. 

Members of the s e c r e t a r i a t have p a r t i c i p a t e d i n meetings of the ACC 
I n t e r - S e c r e t a r i a t Working Group f o r Water . 

4. Promotion of the achievement of the o b j e c t i v e s of the I n t e r n a t i o n a l 
D r i nk i ng Water Supply and S a n i t a t i o n Decade (IDWSSD) 

I n gene ra l , desp i te the negat ive impact of the recess ion on l e v e l s of p u b l i c 
i nves tmen t , progress towards the achievement of the goals of the IDWSSD 
has con t inued , a l though i t i s t r ue t h a t the a c t i v i t i e s undertaken w i t h i n 
the IDWSSD i n most c o u n t r i e s of the r e g i o n have been b u i l t on progress made 
s ince the e a r l y 1960s r a t h e r than on the launch ing of new i n i t i a t i v e s . 

The s i t u a t i o n v a r i e s from count ry to c o u n t r y , but i n most c o u n t r i e s of 
the r e g i o n the p r i o r i t y g i ven to the sec to r has increased; t h i s i s r e f l e c t e d , 
p a r t i c u l a r l y , i n the expansion of r u r a l water supply and urban s a n i t a t i o n . 
Genera l l y speaking, less progress i s to be observed i n urban water supply 
(however, p r o v i s i o n of t h i s se rv i ce i s a l ready r e l a t i v e l y h igh ) and i n 
r u r a l s a n i t a t i o n , where few organized programmes e x i s t i n the r e g i o n . 

The ac t i ons being taken i n r e l a t i o n t o the IDWSSD are not l i m i t e d t o 
the ex tens ion of water supply and s a n i t a t i o n s e r v i c e s , impor tant though t h i s 
i s . There has been much a c t i o n i n o the r areas, such as i n s t i t u t i o n a l 
improvement, b e t t e r use of e x i s t i n g i n f r a s t r u c t u r e through improved 
maintenance, and increased s t a f f t r a i n i n g a t a l l l e v e l s . At the same t i m e , 
desp i t e the progress , there i s no reason to be too o p t i m i s t i c . Many of the 
c o n s t r a i n t s i d e n t i f i e d a t the beg inn ing of the IDWSSD remain, i n c l u d i n g 
weaknesses i n the i n s t i t u t i o n a l i n f r a s t r u c t u r e ( p a r t i c u l a r l y f o r r u r a l 
a r e a s ) , severe l i m i t a t i o n s on resources ( i n c l u d i n g lack of e x t e r n a l 
a s s i s t a n c e ) , shortages of t r a i n e d personne l , f a i l u r e to promote community 
awareness and p a r t i c i p a t i o n i n water supply and s a n i t a t i o n concerns, and a 
genera l l ack of comprehension of the importance of water supply and 
s a n i t a t i o n f o r env i ronmenta l h e a l t h and as an impor tant element i n p r imary 
h e a l t h care . 

The S e c r e t a r i a t has mainta ined c lose contac t w i t h the Pan American 
Hea l th Organ iza t ion and the Uni ted Nat ions Development Programme and 
p a r t i c i p a t e d i n j o i n t a c t i v i t i e s r e l a t e d to the IDWSSD such as seminars, 
workshops and j o i n t m iss ions . The importance of improving programmes 
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d i r e c t e d towards the r u r a l p o p u l a t i o n , and e s p e c i a l l y t ha t p a r t of the r u r a l 
popu la t i on l i v i n g d ispersed i n the c o u n t r y s i d e , has been an area of 
p a r t i c u l a r concern .3 / 

5. Water resource management i n mountain watersheds 

With the a id of the Government of I t a l y , ECLAC i s conduct ing a p r o j e c t on 
"P lann ing and management of water resources and mountain watersheds i n L a t i n 
America". 

The p r o j e c t ' s o b j e c t i v e i s to f o s t e r t e c h n i c a l c o - o p e r a t i o n among 
coun t r i es of the Andean zone w i t h a view to improv ing p lann ing and management 
machinery f o r the u t i l i z a t i o n and r e g u l a t i o n of water resources i n mountain 
watersheds. To t h i s end, the coun t r i es of the Andean zone were the f i r s t 
work ing s i t e s to be cons idered, e s p e c i a l l y Peru, Ecuador, Colombia and 
Venezuela. 

P ro j ec t a c t i v i t i e s i nc lude the f o l l o w i n g : 

( i ) i d e n t i f y i n g and c l a s s i f y i n g the major Andean-zone programmes and 
p r o j e c t s whose purpose, e i t h e r d i r e c t l y or i n d i r e c t l y , i s to improve the 
u t i l i z a t i o n and r e g u l a t i o n of water resources i n mountain watersheds; 

( i i ) assess ing, on the bas is of case s t u d i e s , the p lann ing and execu t ion 
of such programmes and p r o j e c t s ; 

( i i i ) conduct ing a comparat ive ana l ys i s of the d i f f e r e n t p lann ing and 
management methods used, w i t h a view t o f o r m u l a t i n g recommendations f o r 
t r a n s m i t t i n g exper ience from one programme to ano ther ; 

( i v ) d r a f t i n g a methodo log ica l guide on p lann ing and management i n 
mountain watersheds; 

( v ) c a l l i n g toge ther a group of exper ts to determine the p o s s i b i l i t y of 
s e t t i n g up t e c h n i c a l co -ope ra t i on machinery. 

The p r o j e c t has made cons iderab le progress i n a number of areas: these 
inc lude e s t a b l i s h i n g contac ts and secur ing commitments to p a r t i c i p a t i o n among 
exper ts and s p e c i a l i z e d i n s t i t u t i o n s ; p repa r i ng and adopt ing a frame of 
re ference f o r the d r a f t i n g of a manual on the development and management of 
Andean watersheds; f o r m u l a t i n g a frame of re fe rence f o r count ry case s t u d i e s , 
and p r o v i d i n g genera l t e c h n i c a l ass is tance i n connect ion w i t h watershed 
development and management. 

Some of the most s i g n i f i c a n t advances which have been made are the 
f o l l o w i n g : 

( i ) c o - o r d i n a t i o n between ECLAC and the Board of the Cartagena 
Agreement (JUNAC) as regards c a r r y i n g forward va r ious phases of the p r o j e c t 
which are of common i n t e r e s t ; 
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( i i ) an assessment and d i agnos t i c study of programmes and/or p r o j e c t s 
designed and conducted f o r the purpose of promot ing the u t i l i z a t i o n of 
mountain watersheds i n Peru; 

( i i i ) suppor t i n connec t ion w i t h the h o l d i n g of a seminar on development 
s t r a t e g i e s f o r the Peruv ian S i e r r a . 

6. Water resource development i n Cen t ra l America 

Work i n t h i s biennium has concentrated on the e v a l u a t i o n of water resources 
i n Cen t ra l America, 1970-1990. A f i n a l r e p o r t on t h i s p r o j e c t i s under 
p r e p a r a t i o n . Support has been g iven to the execu t i on of a study to a s s i s t i n 
the p r e p a r a t i o n of a r e g i o n a l programme f o r C e n t r a l America, on i r r i g a t i o n 
and d ra inage , wh i l e adv i so ry miss ions have been sent to i n d i v i d u a l c o u n t r i e s . 

C. THE WORK PROGRAMME 1986-1987 4/ 

I n response t o suggest ions made dur ing the t w e n t i e t h sess ion of the 
Commission, the p r e s e n t a t i o n of the work programme i n water resources has 
been s i m p l i f i e d . For the next two b ienniums, and perhaps f rom then on, the 
programme w i l l on ly c o n t a i n two elements. These two elements, however, 
subsume a l l the a c t i v i t i e s r e f l e c t e d i n separate elements i n e a r l i e r years . 

1. Fo l low-up of the imp lementa t ion of the 
Mar de l P la ta A c t i o n Plan 

Dur ing t h i s b iennium a c t i v i t i e s under t h i s element of the work programme 
w i l l concen t ra te , a t the request of governments, on the p r o v i s i o n of 
ass i s tance i n c a r r y i n g out a c t i v i t i e s r e l a t e d to the implementat ion of 
the A c t i o n Plan a t the r e g i o n a l l e v e l i n the areas of p o l i c i e s , p lann ing and 
the r a t i o n a l use o f water resources. 

I t i s planned t o con t inue support f o r a c t i v i t i e s r e l a t e d t o the 
IDWSSD, p a r t i c u l a r l y i n the promot ion o f the d i f f u s i o n of p o l i c i e s f o r the 
supply of d r i n k i n g water and s a n i t a t i o n se rv i ces to the d ispersed r u r a l 
p o p u l a t i o n . 

I n a d d i t i o n , e f f o r t s w i l l cont inue w i t h a v iew t o improv ing the 
c o - o r d i n a t i o n of the r e l e v a n t a c t i v i t i e s c a r r i e d out i n the f i e l d of water 
resources i n L a t i n America and the Caribbean by the s p e c i a l i z e d agencies of 
the Un i ted Nat ions and o the r i n t e r n a t i o n a l and r e g i o n a l o rgan i za t i ons i n 
suppor t of the Mar d e l P l a ta Ac t i on Plan (MAP). 

C o n t r i b u t i o n s w i l l a l so be made to r e p o r t s on the implementat ion of the 
MAP prepared f o r the Committee on N a t u r a l Resources of the Economic and 
Soc ia l Counc i l o f the Un i ted Nat ions and o the r a c t i v i t i e s of the 
I n t e r - S e c r e t a r i a t Working Group f o r Water Resources. 
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2. Ho r i zon ta l co -opera t ion i n the f i e l d of water resources 

The a c t i v i t i e s of the Water Resources Uni t w i l l g ive major emphasis to the 
promotion of h o r i z o n t a l co -opera t ion i n t h i s pe r i od . The p ro j ec t s to be 
ca r r i ed out have a l ready begun: 

(a) Planning and management of water resources i n mountain watersheds 
i n L a t i n America, w i t h support of the I t a l i a n Government. 

(b) Co-operat ion of developing coun t r i es of L a t i n America and the 
Caribbean i n the management of water resources - Phase I , w i t h the support of 
the Government of the Federal Republ ic of Germany. 

At the same t ime , e f f o r t s w i l l cont inue w i t h a view to promoting 
co-opera t ion i n the development of appropr ia te sof tware f o r the use of 
micro-computers i n the water resources f i e l d . 

D. PROPOSED WORK PROGRAMME 1988-1989 

The p r i o r i t y areas w i l l be the development and d isseminat ion of methodologies 
fo r i n t eg ra ted water management, the development of an i n fo rma t i on system on 
re levant water resource development a c t i v i t i e s of the i n t e r n a t i o n a l agencies 
i n order to improve c o - o r d i n a t i o n at the r e g i o n a l l e v e l , and the 
implementat ion, i n co -opera t ion w i t h and a t the request of governments, of a 
t r a i n i n g programme to impart new techniques of water management. 

1. Fol low-up of the implementat ion of the 
Mar d e l P la ta Ac t i on Plan 

In t h i s biennium, work w i l l concentrate on the p repara t ion of repor t s f o r the 
Water Committee a t the Twenty-second session of the Commission i n 1988, 
p roduct ion o f a new e d i t i o n of "The Water Resources of L a t i n America and the 
Caribbean and t h e i r U t i l i z a t i o n " , and execut ion of a study of the progress 
achieved i n the reg ion dur ing the IDWSSD, to mark the end of the Decade. 

Work w i l l cont inue i n support of water resource management i n Cent ra l 
America. 

2. Ho r i zon ta l co -opera t ion i n the f i e l d of water resources 

I t i s expected tha t the major p ro j ec t s undertaken i n 1986-1987 w i l l be 
completed by the end of tha t biennium. I t i s a lso expected, however, t h a t 
the co-opera t ion networks es tab l i shed through these p ro j ec t s w i l l generate 
fo l l ow-up a c t i v i t i e s and s tud ies . 

I n a d d i t i o n , i t i s a n t i c i p a t e d tha t a new form of co -opera t ion w i l l be 
developed i n r e l a t i o n to sof tware f o r microcomputers. 
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Notes 

1/ ECLAC, The Water Resources of L a t i n America and the Caribbean and 
t h e i r U t i l i z a t i o n , "Estud ios e Informes de l a CEPAL" s e r i e s , No. 53, 1985. 

2/ ECLAC, The Formulat ion of Water Resource Management Plans i n 
L a t i n America and the Caribbean, LC/G.1391 (SES.21/20). 

3/ See f o r example, ECLAC, Dr ink ing Water Supply and S a n i t a t i o n f o r the 
Dispersed Rura l Popu la t ion i n L a t i n America ( L C / R . 4 4 4 ) , 1 7 June 1985. 

4/ The resources to be devoted to the programme are shown i n Annex 2. 
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USE OF COMPUTERS BY INSTITUTIONS ENGAGED IN THE MANAGEMENT; 
USE AND CONSERVATION OF WATER RESOURCES IN 

LATIN AMERICA AND THE CARIBBEAN 

At present the development of l ow-cos t microcomputers makes i t poss ib l e f o r 
them to be put i n t o genera l s e r v i c e i n the a d m i n i s t r a t i o n of water resources 
a t any l e v e l i n the coun t r i es o f L a t i n America and the Car ibbean. 
Unquest ionably there w i l l be a steady inc rease i n the use of microcomputers 
i n the f i e l d of water , which means t h a t the demand f o r programmes adapted to 
the needs of the coun t r i es of the reg ion on i n f o r m a t i o n systems, mathemat ical 
models and o ther a p p l i c a t i o n s needed t o improve the management of water 
systems w i l l a lso inc rease . Fur thermore, f o r some t ime now ( w i t h the he lp of 
i n t e r n a t i o n a l bod ies) many a c t i v i t i e s r e l a t e d t o the i n t r o d u c t i o n and 
a p p l i c a t i o n of computer processes f o r the a n a l y s i s of problems r e l a t e d to 
wa te r , data process ing and s torage and the p r e p a r a t i o n o f va r i ous k inds of 
models have been c a r r i e d out w i t h i n the c o u n t r i e s . 

Wi th a view to de te rmin ing the degree of a p p l i c a t i o n of computer 
processes to the f i e l d of water resources as a r e s u l t of these e f f o r t s , ECLAC 
r e c e n t l y c a r r i e d out a survey on the sub jec t among i n s t i t u t i o n s work ing i n 
t h i s f i e l d i n the r eg ion . The f i n d i n g s of t h i s survey are analysed below. 

I . INSTITUTIONS SURVEYED 

Table 1 shows t ha t answers were rece ived f rom i n s t i t u t i o n s be long ing to 17 
(65.4%) o f the 26 coun t r i es to which the survey was sent-

Cons ider ing the i n s t i t u t i o n s s e p a r a t e l y , we see t ha t 36 (37.5%) of 
the 96 i n s t i t u t i o n s to which the q u e s t i o n n a i r e was sent p rov ided the 
i n f o r m a t i o n requested. 

The i n s t i t u t i o n s se lec ted to rece i ve the ques t i onna i re are engaged i n a 
broad range of a c t i v i t i e s connected w i t h the var ious aspects of water 
management and use, so t ha t the r e p l i e s ob ta ined do not r e f l e c t the 
a c t i v i t i e s c a r r i e d out but r a t h e r show how w i d e l y computers are used i n 
connect ion w i t h water resources i n the r e g i o n (see t a b l e 2 ) . 

The m a j o r i t y o f the i n s t i t u t i o n s i n d i c a t e tha t they have 
r e s p o n s i b i l i t i e s or ca r ry out a c t i v i t i e s a t n a t i o n a l l e v e l w i t h i n the 
c o u n t r y . Thus, they are i n s t i t u t i o n s o f s u f f i c i e n t importance to support the 
assumption t ha t the op in ions expressed by them through the ques t i onna i r e are 
r e p r e s e n t a t i v e of the genera l s i t u a t i o n i n L a t i n America and the Car ibbean. 
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Table 8 

QUESTIONNAIRES SENT AND REPLIES RECEIVED, 
BY COUNTRIES AND INSTITUTIONS 

Number of i n s t i t u t i o n s 
Country Surveyed Responding 

Argen t ina 6 1 
Barbados 2 — 

B o l i v i a 5 1 
B r a z i l 6 2 
Ch i le 2 1 
Colombia 5 5 
Costa Rica 5 3 
Cuba 2 -

Dominican Republ ic 4 1 
Ecuador 8 2 
E l Salvador 6 2 
Guatemala 4 -

H a i t i 1 -

Honduras 4 2 
Jamaica 1 -

Mexico 4 2 
Nicaragua 4 2 
Panama 3 1 
Paraguay 2 -

Peru 9 6 
Sa in t Luc ia 1 -

Sain t V incent 1 -

Suriname 1 -

T r i n i d a d and Tobago 2 1 
Uruguay 6 2 
Venezuela 2 2 

T o t a l 96 36 
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Table 8 

INSTITUTIONS WORKING IN THE FIELD OF WATER 
RESOURCES, BY SUBSECTOR 

Number of institutions 
Subsector active in the subsector a/ 

Planning 16 
A g r i c u l t u r e and s tock r a i s i n g 12 
Hea l th ( d r i n k i n g wa te r ) 15 
Data c o l l e c t i o n and process ing 9 
River bas in management 12 
Energy 10 
I ndus t r y 1 
Unspec i f ied 1 

a / Some i n s t i t u t i o n s are a c t i v e i n more than one subsec to r . 

I I . COMPUTERS 

Seven of the 36 i n s t i t u t i o n s which answered the survey do not have a computer 
(see t a b l e 3 ) . The o the r 29 have one or more computers rang ing f rom 
main- f rame, smal l or medium-sized to microcomputers (see t a b l e 4 ) . I n 
a d d i t i o n , some i n s t i t u t i o n s have access to computers i n o ther government or 
u n i v e r s i t y departments, e i t h e r d i r e c t l y or by means of remote t e r m i n a l s . For 
example, i n Argent ina the M i n i s t r y of Pub l i c Works and Serv ices has an 
in te rconnec ted system c o n s i s t i n g of f o u r D i g i t a l VAX-11/780 and 760 
main-frame computers, which are used w i t h i n the M i n i s t r y i t s e l f and i n the 
Na t i ona l I n s t i t u t e o f Water Science and Technology, i n a d d i t i o n to o the r 
computers loca ted i n va r i ous departments of the M i n i s t r y . 

Table 3 

INSTITUTIONS AND COMPUTERS 

Institutions Number Relative distribution (%) 

With computer 29 80.6 
Without computer 7 19.4 

T o t a l 36 100.0 
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Table 4 

KINDS OF COMPUTERS 

Size of computer Number R e l a t i v e d i s t r i b u t i o n (%) 

Main-frame 18 15.4 
Small or medium-sized 53 45.3 
Microcomputer 46 39.3 

T o t a l 117 100.0 

I n t a b l e 5 i t may be observed t h a t i n genera l there are more computers 
i n the c e n t r a l o f f i c e s than i n departments, except i n the case of 
medium-sized computers, a l a r g e r percentage of which are found i n the 
l a t t e r . T h i s , however, i s because one i n s t i t u t i o n , i n Mexico, has 31 
min i -computers i n i t s depar tments, so t h a t t h i s percentage cannot be regarded 
as r e p r e s e n t a t i v e . I t should a l so be noted t h a t one i n s t i t u t i o n , i n 
Colombia, i s i n s t a l l i n g 16 microcomputers i n i t s departments. These cases 
i l l u s t r a t e the demand f o r data process ing by microcomputer . 

Table 5 

DISTRIBUTION OF COMPUTERS AMONG CENTRAL OFFICES 
AND DEPARTMENTS 

Loca t ion 
Size of computer T o t a l number Cen t ra l o f f i c e Departments 

Number (%) Number (%) 

Main-frame 18 13 72. .2 5 27. .8 
Small or medium-sized 53 14 26, .4 39 73. .6 
Microcomputers 46 39 84. .8 7 15. ,2 

T o t a l 117 66 56. .4 51 43. .6 
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F i n a l l y , t a b l e 6 shows the d i s t r i b u t i o n of e x i s t i n g computers by memory 
c a p a c i t y . I t may be seen t h a t the l a rge m a j o r i t y of computers have a 
capac i t y of a t l e a s t 515 k i l o b y t e s , r e f l e c t i n g the predominance of m i n i - and 
microcomputers. Many makes of microcomputers are represented here (see 
t ab le 7 ) . I t should be noted t h a t such a l a r g e v a r i e t y may prec lude the 
exchange of so f tware programmes. 

Table 6 

CAPACITY OF EXISTING COMPUTERS 

Declared memory Small or 
capac i t y ( k i l o b y t e s ) Main-frame medium-sized Micro 

Over 5 000 1 — — 

5 000 3 - -

4 000 4 - -

3 000 - - -

2 000 6 - -

1 000 3 3 -

512-1 000 1 1 2 
512 - 42 1 
256 - 3 3 

128- 152 - - 1 
128 - 1 -

84 - - 2 
64 - 1 12 

48- 64 - 1 -

48 - 1 3 
32 - - 4 

Unspec i f ied - — 18 

T o t a l 18 53 46 
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Table 8 

MAKES OF MICROCOMPUTERS 

Microcomputers used Absolute f requency 

RADIO SHACK TRS-80 
COBRA 305, 400 
HEWLETT PACKARD 

10 
8 

Models: 30, 85 and 87 7 
9830, 9850A 

APPLE I I 
CROMENCO 
TEXAS PC 
WANG 2000 MVP 
NCR 199, 399 

4 
2 
2 
2 
2 

DIGITAL PDP 11/34 1 
DIPEX LCT-1123 1 
FUJITSU MICRO 1 
IBM - PC 1 
KINSLEY 32K 1 
NEC/APL 1 
OSBORNE I 1 
PRIME 550 1 
TECTRONIC 1 
Unspec i f i ed 1 

T o t a l 46 

The computers are used f o r va r i ous k inds of p rocess ing w i t h i n i n s t i t u t i o n s 
concerned w i t h water resources , but c lose t o 50% of the f u n c t i o n s f o r which 
they are used i n v o l v e the process ing of t e c h n i c a l , s c i e n t i f i c or mixed 
t e c h n i c a l - s c i e n t i f i c d a t a . The other area i n which t h e i r use i s concentrated 
i s a d m i n i s t r a t i o n (see t a b l e 8 ) . 

I I I . KINDS OF PROCESSING PERFORMED 
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Table 8 

DISTRIBUTION OF PROCEDURES PERFORMED ON COMPUTERS 

Procedures performed Number of t imes mentioned 

Processing t e c h n i c a l and/or 
s c i e n t i f i c i n f o r m a t i o n 

Management and/or a d m i n i s t r a t i o n 

Word process ing and data p r i n t i n g 

Other k inds o f p rocess ing 

T o t a l number of i n s t i t u t i o n s (o f the 36 
surveyed) which use mathemat ica l models 

28 

16 

6 

4 

26 

W i t h i n the va r i ous types of data p rocess ing there i s a l so a wide 
v a r i e t y of a p p l i c a t i o n s , which probably r e f l e c t the s p e c i f i c i n t e r e s t s of the 
d i f f e r e n t i n s t i t u t i o n s (see t a b l e 9 ) . 

Table 9 

USE OF MATHEMATICAL MODELS 

F i e l d o f a p p l i c a t i o n o f the 
mathemat ical models used Number of t imes mentioned 

S t a t i s t i c s and p r o b a b i l i t i e s 
P r e c i p i t a t i o n and f l ows 
Operat ion of r e s e r v o i r s 
Ground water 
Hydrogrammes 
L inear programming 
Hydrau l i c s t r u c t u r e s 
Droughts and f l oods 
Sediments 
Other ( u n s p e c i f i e d ) 

22 
19 
13 
13 
12 
12 
11 
10 
7 

13 

The v a r i e t y of a p p l i c a t i o n of the mathemat ica l models used would appear 
to i n d i c a t e tha t the models may a lso d i f f e r f rom count ry to coun t ry or from 
i n s t i t u t i o n to i n s t i t u t i o n . 

As i s shown i n t a b l e 10, a h igh percentage of the models o r i g i n a t e i n 
the i n s t i t u t i o n s themselves, which would i n d i c a t e t h a t the i n s t i t u t i o n s have 
the s c i e n t i f i c capac i t y needed to develop them. However, the degree to which 
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exper ience i s exchanged among them or to which they co-operate i s low a t the 
r e g i o n a l l e v e l . There i s more exchange w i t h i n s t i t u t i o n s i n the 
Un i ted Sta tes and Europe. 

Table 10 

PLACE OF ORIGIN OF THE MATHEMATICAL 
MODELS APPLIED a/ 

Place of o r i g i n of models Number of t imes mentioned 

The i n s t i t u t i o n s i t s e l f 19 
Other i n s t i t u t i o n s i n the coun t ry 3 
Other i n s t i t u t i o n s i n L a t i n America 0 
I n s t i t u t i o n s i n o ther coun t r i es or r eg ions : 

USA 11 
Europe 8 
Unspec i f i ed 10 

a / I n some cases models w i t h more than one p lace of o r i g i n are used. 

Ten (27.8%) of the i n s t i t u t i o n s which answered the ques t i onna i re 
i n d i c a t e d t ha t they are not us ing models. The reason they g i ve i s t h a t they 
are unable to produce and operate them or t h a t they do not know where t o 
o b t a i n them. 

IV . FINAL COMMENTS 

Al though computers are not used i n over o n e - f o u r t h of the i n s t i t u t i o n s 
surveyed, i t may be concluded t h a t they are very impor tant i n the development 
of the work of i n s t i t u t i o n s d e a l i n g w i t h water resources i n L a t i n America and 
the Car ibbean. The models a p p l i e d and the programes designed are undoubtedly 
of enormous he lp i n conduct ing the a c t i v i t i e s o f these i n s t i t u t i o n s . This i s 
shown by the f a c t t ha t a l l those i n s t i t u t i o n s which do not use models 
i n d i r e c t l y express a need f o r them. The f a c t t h a t they cannot o b t a i n , 
produce or operate them f u l l y j u s t i f i e s the c a r r y i n g out of a c t i v i t i e s f o r 
the exchange of exper ience, such as conduct ing surveys of the k i n d which gave 
r i s e t o t h i s p r e l i m i n a r y r e p o r t , d i ssemina t i ng the repo r t i t s e l f , and 
c a r r y i n g out surveys i n the f u t u r e , as w e l l as ho ld i ng courses or meetings of 
exper t s i n which these methodologies can be exp la ined . The l ack of 
communication among i n s t i t u t i o n s makes i t a l l the more necessary f o r them to 
share t h e i r exper ience i n t h i s f i e l d . 
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WATER RESOURCES SUBPROGRAMME: RESOURCE 
REQUIREMENTS, 1986-1987 a/ 

Regular budget : 

Regular pos ts : 

P ro fess i ona l 
General Serv ice 

T o t a l 

O f f i c i a l t r a v e l : 

US$ 550.300 

Santiago 

2 
2 

Mexico 

1 
1 

T rave l r e l a t e d to reseach i n the water resources 
f i e l d and ac t ions complementary to the execu t ion of 
the Mar d e l P la ta A c t i o n Plan 

T rave l r e l a t e d to the promot ion of h o r i z o n t a l 
co -ope ra t i on i n water resources 

T o t a l 

US$ 

5 500 

9 000 

14 500 

a/ Taken from Uni ted Na t ions , Proposed Programme Budget f o r the Biennium 
~ 1986-1987, Volume 1, A / 4 0 / 6 . 
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DOCUMENTS PREPARED 1984-1985 

A. P u b l i c a t i o n s 

- "The Water Decade and Development i n L a t i n Amer ica" , Water Q u a l i t y 
B u l l e t i n , Volume 9, No. 2, A p r i l 1984. 

- The Water Resources of L a t i n America and the Caribbean and t h e i r 
U t i l i z a t i o n , "Estud ios e Informes de l a CEPAL" s e r i e s , No. 53, 
October 1985. 

B. Documents 

- Ordenamiento de recursos h i d r i c o s y modelos matemáticos en 
América La t i na y e l Car ibe, (E/CEPAL/R.344/Rev. l ) , 19 January 1984. 

- La Comisión Económica para América L a t i n a y los recursos h i d r i c o s , 
(E/CEPAL/R.350), 1 February 1984. 

- Women and the I n t e r n a t i o n a l D r i n k i n g Water Supply and S a n i t a t i o n 
Decade i n L a t i n America (E/CEPAL/R.329), 21 February 1984. 

- Manual de d e s a r r o l l o y manejo de cuencas a l t o andinas: Marco de 
r e f e r e n c i a para su e jecuc ión (E/CEPAL/R.364), 9 Ju l y 1984. 

- Use of Computers by I n s t i t u t i o n s engaged i n the Management, Use and 
Conservat ion of Water Resources i n L a t i n America and the Caribbean, 
A p r i l 1985. 

- D r i nk ing Water Supply and S a n i t a t i o n f o r the Dispersed Rura l 
Popu la t ion i n L a t i n America (LC/R.444) , 17 June 1985. 

- Transacciones ambientales en e l campo de los recursos h i d r i c o s 
(LC/L .364) , 13 December 1985. 








