
 

Use of computers by FAO for land and water development

Saouma E.

Informatique et développement rural

Paris : CIHEAM
Options Méditerranéennes; n. 2

1970
pages 84-92

 

Article available on line / Article disponible en ligne à l’adresse :

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

http://om.ciheam.org/article.php?IDPDF=CI010324 

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

To cite th is article / Pour citer cet article

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

Saouma E. Use of computers by FAO for land and water development.  Informatique et

développement rural. Paris : CIHEAM, 1970. p. 84-92 (Options Méditerranéennes; n. 2)

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

http://www.ciheam.org/
http://om.ciheam.org/

http://om.ciheam.org/article.php?IDPDF=CI010324
http://www.ciheam.org/
http://om.ciheam.org/


I I 
SAOUMA 

Land and 

Food 
of the United  Nations 

is on the use of the  Land  and 
in  the fields  of land and use and 

which it was founded just 25 the field of land and 
All technique and tools used by FAO to achieve the 

the use of has now  been  established as an effective  means 
of and the which  have  influenced FAO 
in thus to its and the availability of 

the to deal with the and  the possib- 
and the existence of facllities 

ilities of staff and  the  continuation of the in 

the establishment of a Soils )> and publications on 
The use of the  FAO on the 

executed  by FAO  in The which 
of the use of on 25 

: data simulation of 
of and of ; optimization of development  potential ; 

'- Funds available total $ 260,000 on 23 use of and analogue 
and &mning and management. 

models. On a funds amounting to $ 245,000 have  been bud- 
geted and  input as well as and opti- 
mization. all. $ 600,000 will be committed on these 
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Use of computers 
fas for land an 
water development 

This on 
the the  Land  and 

of the 
Food and of 
the United  Nations in  the fields of land 
and investigation, devel- 
opment,  use and management 

FAO was established on  16 
1945, and as stated in the to 
its constitution : 

" levels of and stan- 
of living of the peoples 

; 
in  the efficien- 

cy of the of 
all food  and ; 

the condition of peo- 

and  thus 
and 

". 
To achieve these FAO 

has utilized all the means at its disposal 
and within the limits set by its consti- 
tution the of its 
existence. the collec- 
tion, analysis, and disse- 
mination of the 
of all types of activity (scientific, tech- 
nological, educational and 

and 
ed 
financial, investment and 

as  well  as technical assistance (field 
its  aims 

and objectives. 
so doing FAO has utilized to the 

utmost the advances of science and tech- 
nology  which can so much  to 

development and 
ment.  Within this wide the use 
of to in 
the fields of soil science 
is but one of many applications of tested 
and new tools and  weapons. so using 

ple ; 

in its field (UN- 
Funds-in- 

and 
and assistance on this subject its 

the  Land and 

to hold a balance  between  being 
away  with  enthusiasm some  new  gad- 
get device, 
jecting a  new tool of which use can 
save  time  and  money and enable 
blems to  be so as to speed 
up the wise  development and use of the 
land of the 

FAO'S 

Land  and the two 
basic to ; 

development, effective use  and 
all 

development and 
of food  and 

give  a  high to  the assess- 
ment and development of 
untapped land  and ; fai- 

use these a 
of development potential. 

The of soil and to 

been  emphasized  by the findings of 
FAO's studies the " 

velopment y', submitted to FAO's  Confe- 
in and  to  be 

studied at  the 
in  June 1970. " 

mates of the Asia, South Ame- 
south of the indi- 

cate  that only 44 % of the potential 
cultivation. The 

study  suggests that this 
be to 51 % by 1985,  which  is 
equivalent to 80 of new 
land, of which 30 million 

" 

me of ; 
Land  and 
p. 133). To 30 million additional 

(an 55 % of 
the whole of 
calls use of the most efficient 

if the to  be 
done in time to meet the de- 
mands food and by the peoples 
of the And since development 
funds limited, each invested 

the maximum in 
of is 

no mistakes. 

The use of 
and soil science  is not exactly new ; 
but  the possibilities of using  them effec- 
tively on a and  in  the 
developing has  only 
become feasible. Not so long  ago 

in existence ; 
now some  16.000 outside the 
United States of and 

is this 
is made  mainly to 

the digital 
though in 
deviceg  such  as  analogue  models 

; they  have, of been  used 
by FAO. 

111. 
THE USE OF 

the 
in FAO's field of technical 
assistance, and  in 
use in connection  with land  and 

of have had  to  be 
These  include : 

and that 
the use of in and 
soil science will  give  useful and satisfac- 

now accepted,  as 
and 

as the 1968  Symposium " The Use of 
Analogue and in 

". of on 
" The Use of 
sin Studies " given at  FAO 

at 
sed the success  achieved  by such use. 

Availability of staff to 
in these fields.  While 

consultants and new staff can  be 
in outside, it  has also  been  neces- 

to help  existing highly-qualified 
and field staff to become 

skilled in and use of 

a in 
is the  1970/71 

budget. 

Existence of 
in the of at some 

and possibilities of 
FAO 

has installed at 
which  will be mainly ma- 

; but 
time field be 

glad of 
of intensive use. compa- 
nies  likewise  can  now  supply 

in most of the ci- 
ties of the 

Existence of facilities and staff 
the of the " 

While 
useful, much 

of that existing 
be 

(v )  Suitability of the 
to solution on 

85 
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FAO does not wish untested ap- 
in the developing 

of staff, funds  and time 
means that mistakes cannot  be allowed 
to 

budgeting of funds  and 
planning of the use  of so 
that  the achieved. 
the money 

UN 

sub-contacts, 
as in  Table 2. 

Availability of staff 
Technical assistance im- 

plies staff must be 
ned to  take the the 
FAO leaves ; this is an essential 

in the 
developing 

(viii) Continuity of the 
be This  means 
available of 

and use of a 
of 

data, whould conti- 
nue  on  the same lines and in  the light 
of the of the 

The level of 
on  the 

should be such that it can be maintained 
by completion of the 

(ix) equip- 
and 

in and 
soil science evolving 

Thus  it was  only  some five 
that and 
used field essentially un- 

the Special Fund 

1967  that use has 
and planned in 

since then, use has 
so that  at 

been, will be used on  the 25 
listed in Appendix 

A to this 
of tech- 

nical assistance, a 
on " in and Wa- 

y' 

1967) was used  mainly to 
and  FAO field ex- 

as  well as those  engaged in 
of the value and need to 

use of 
jects soil science 
components. 

OF USE 
OF 

The following  examples of the use of 
in the field of 

logy, of the 
Land  and 
in executing in coo- 

the of va- 
the 

on  the soil data 
bank and on 
publication " Use of and mo- 
dels  in  Study and Use of 

" should  not be 
The use of on field 

can  be classified 
pose which  they employed, and 
an idea of the of uses  may be 
seen in  Table The 

detail un- 
in this section of the 

And it i s  only since the beginning of 

l 
1. Soil 

9; 2. 
TF 

I 1); 
,, 

4. Lalome Chad - _. - . 
79) 

_ _  
5. 6); 

6. Optimization: (CYP 6); 17); 
2); 

1); Senegal 61) 

1. OF USE OF ON 
FAO, ON 

funds have  been made 
available use of on 

dealing  with land 
and The given 
in Table 2 budgets 
of 23 execu- 
tion by  FAO. will be seen 

the total  amount comes to $ 260,000, 

of which the is 
tal of time. to 
the and head- 

staff, come budge- 
headings.  Likewise, the budget 

items .may 
collection of data) ; 

such 
Table 2, but it does mean  that  the totals 

du Vidourle, à la limite  des  départements 
du Gard  et  de  l'Hérault. 
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may  not  be quite exact, and of 
subject to change  as the 

Of the total amount, about $ 90,000 
has 
ject budgets, and has  been is now 
being  expended. About $ 100,000 is 

existing new 
and the funds will  soon  be 

About $ 37,000 is includ- 
use of 

; and  about 
$ 34,000 has  been  made available 

outside the 

use of time, 
tions by etc.) the and 

addition to the $ 30,000 shown in 
Table 2 61 

of the 
is a total of $ 275,000 on 

that collection of data,  the 
building of the mathematical  model, the 
establishment of the equations and  the 
input of data of the of the 

to studies of 
ent modes of development and òptimi- 
zation  planning 
and  use. 

l. 

has  been  only limited 
done in  FAO on 
cessing of of data. 

exists in many 
volumes of being  collect- 

ed. The complex and time-consuming 
of adapting data collection me- 

thods, to ma- 
to delay 

attempts to utilize The dif- 
ficulty is compounded since compu- 

not easily available to  the 
nizations 

Travaux  de  lerrassenzent 
entre et 

(Turquie). 

2. OF USE OF ON 
IN 

- 

- 
t estimate. 

ALG 9 ...... 
CYP 6 . . . . . . . 

55 . . . . . . . 
17 .. . . . 

...... 
12 ,..... 
3 ...... 
9 . . , . . . . 
16.. . . . . 

...... 
. . . . . 

2 . . . . . .  
2 . ._. .  

. . . . . 
7 . . . . . . . 
8 ...... 
29 . . . . . 
1 . . . . . .  

16 . . . . . .  
58.. . . . . 
13 . . . . . 

61 

FAO 

us $ 

Allocation 

of 

30,000 
5,000* 

5,000 
5,000 

10,000 
1,000 

10,000~ 
20,000 
10,000 
30,000 
10,000 

5,000 
30,000 

5,000 

- 

- 

- 
- 
- 

10,000 

10,000 

3,000" 

- 

189,000 37,000 

in some it has 
been possible to  plan  ahead the 

and of 

when  advising the of Saudi 

No. 117)  on  the method to be used  by 
consulting the 

of the 
FAO advised that  data should be so 
collected, and filed as to 

Photo O.C.D.E. 

34,000 

Totals 

5,000 
30,000 
5,000 
5,000 

10,000 
21,000 
10,000 
20,000 
10,000 
30,000 
10,000 
5,000 
5,000 

30,000 
5,000 
5,000 
2,000 
5,000 
4,000 
3,000 

10,000 
30,000 
10,000 

260,000 

into one 
became available) data ana- 
lysis, and up-dating as 

The checking of 
basic consistency is of 

most value. Statistical analysis 
'of and data can 
easily be done  using available 

of data 
to compute and be 

in with  many 

87 
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gauging stations. Annual publi- 
cation of in wells, 

quality, land use and 
data is useful. 
Cost of such is  mini- 
mal after the system  has  been set up, 
and may justify the expense of 
sion to of data. 

been it  can  then 
be easily if the 
is set up  with this in mind. 

connection  with the 
use has been made of the 

at  the of Southamp- 
ton in the  United sto- 

analysis and of muckdata 
collected all the includ- 
ing data ‘on and soils.  This  use 
of 

excellent 
and  much facilitated the 

A example of 
the use of data 
and is 
initiated at FAO to esta- 
blish a “ Soil ” of 
tions which can  be used  by  field 
to help them soil 
and classification with the types of 
which can  be the 
actual soil, climate physical 

the physically 
feasible be listed, based on the 
data the ‘‘ Soil ”. 
88 

Barrage  dans la plaine  d’Adana  (Turqnie). 

So, the Soil the 
field staff with specific data  about the 
potential and possible  uses of soil and 
level of ; it will  also establish 
the 
ing the significance of 
each of soil. is  expected that 
this 
on all 

To achieve  these  goals a wide 
of statistical and techniques  will 
be tested and, if found useful, made 
available staff 
on  a 

The an efficient 
system of 
tion. The basis of may  be  an 

existing classification, e.g. that 
used of the  FAO/- 
UNESCO  Soil of the 
equally  well, it  may  be  a single soil 

a combination of 
the case,  some  of the 

techniques of 
to 

of between  soil 
land units, which  could be used  as a 

been  done climatic data  and could 
undoubtedly  be  extended to soil, the 

of land. 
is a well  known 

statistical technique  which  will  enable 

the elucidation of between 
land on  the one hand 

and between these 
on  the FAO 

field involving to 
the 

tions - well established, both 
and the fit- 

ting of yield 
ponse 

The development of simulation  mo- 
dels a 
developing of- and  the 
Land  and 
will  watch its The ulti- 
mate of modelling 
techniques, data 
the Soil climatic and 

physiologic data, will  enable 
diction of basic 
data, supplementing the  ad hoc,  site-spe- 
cific, field 

in 
and extension. 

The use of simulation leads us now 
to this technique detail, 

in to develop- 
ment of 
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2. Simulation. 

Of the  many uses  of 
lation techniques the most 

and  the easiest to 
The  land  and 
in FAO 
than aspects, 

of 
lends  itself  well to 
techniques. 

it is not  possible to 

mes  which easily  applicable to 
all an attempt is 
being  made to keep a file of all 

so  that field 
easily to 

local of consul- 
tants to help FAO staff 
in the stages of simulation is  im- 

is that it is 
possible to simulate a system  and, in 
the to optimize  some 
aspect of the  system. A good  example 
is simulation of of a 
a classical study. When 
this i s  done  by hand few  condi- 
tions can  be  simulated.  On a 

. .  

studies changing  one until, let us 
say, a cost is obtained 
by  an  optimizing  technique. 

this simulation 
blems discussed while  optimi- 

dealt with in  the 
next section. 

Simulation  has  been  used in FAO 
field 

of 

studies. Objectives of most 
of these simulation  techniques 

conditions. The value to 
those  doing the studies may  be to obtain 
a  much knowledge of how a sys- 
tem how  well the model 
sents the system and what  kind of 

needed studies. 
Simulation  may be done in stages. 

A complex, system  may be 
down into 
nents, and  the components  studied 

Sometimes a complex  system 
can be simplified in 
make a of what  is 

of a 
can  often be solved  by a 

than by a 
detailed model.  Once the 
aspects detailed 
models  can be used. 

Simulation of 
using input is  being  used in Cy- 

6), on in 
17)  and in 13). This tech- 

to as 
become with 

its uses  and  advantages. 
in 

6), in 17), 
12), 13), 
1) and  in Spain (SPA 16) have 

been  simulated on 
models of 

will be used in 17), 
S), and  Chad 

79). 
studies 

on a 23) and 
being  done in P 6). 

3. Optimization. 

this section the use of optimizing 
techniques i s  
tion models  give insight into how a 

and how it may 
conditions. While 

this objecíive is of value tech- 
nical and 
ally cannot  be based  only on use of 
such  models. to  make deci- 
sions, costs  and 

Canal d’irrigation d a m  la plaine  de la Gézira  (Soudan). 
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Costs and benefits can be  easily 
mined a given 
today's  complex usual- 

of 
zation tests these of 
to find the  optimum solution. 

techni- 
ques,  some of which can  be used to 
optimize exam- 
ple, pollution and 

can  be optimized  using  dyna- 
mic 
ming. 
well be  applied to these same 

usu- 
ally available so that less  com- 

is 
this method is often 

highly 
skilled. a special dynamic 

each 
application 

it is  ea- 
to using 

is using 
Of 

also taken into ac- 
count including complexity of 
:and  type of 
b a complex 

system  has  been  optimized 

in 21, and  a combined 
system has 

been  studied in 12) as 
ed  by (1969) ; a 
detailed the use of 
in this is  being Opti- 
mization of development of the 

the of the 
basin of the 

(Guinea, Senegal) 
will  be out with the help of digi- 
tal  models, which an sum of 
$ 275,000 in the 
budget  of 61. 
an associate now  being 

the to a detailed 
development  study of the 

of the 
These  methods now  being 

ced  by FAO into and 
in line  with  its  policy of develop- 

ing and utilizing land  and 
ces  to the utmost the benefit of the 
people, and land  and 

. Optimization  techniques  do 
vide  decisions. The  techniques  can 

of a complex ana- 
lysis in simple'. so  that 
ponsible  agencies  have 
on which to base owfi. technical 
dgisions. 'The difficulty seems 

to be  definition of objectives  when  apl- 
plied to a The 

being  mindless,  does  only 
what it is to do. the ob- 
jectives incomplete 
unstated, but 
useless. On the hand, stating all 
objectives  possible may show that 
tain of in conflict, that is, 
that two  objectives cannot  be fully met 
at the same  time. With optimizing 
techniques it is  possible to make 
to at combinations of objectives 
and at the same  time new  ideas may  be 

to a way 
of solving the 

4. Planning and Reporting. 

At the is studying 
the possibility of implementing  a net- 

analysis  system  (also  called the 
tical path method) planning 
and its 
ses, use  may be minimal, but 
.eventually the 
may be used to 
up :to date and t8 

Such,  a system of affect 
:EAO-'s land,'and as. well- 
as activities. 
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V. OF 

is  as yet  too to the 
obtained use of compu- 

by 
ment of FAO. Such a  study 
'may of the publication " Use 
af and in Study and 
Use of '' planned 

1970-71  biennium.  Some 
indications 

'given  in a " Use of Com- 

'' (Thomas  1969) 
ed to  the 
. it is that seve- 

not only justify 
the use of on land 
development  planning and execution, 
but which  make it essential that this 

tool in  the field of 
soil science should be 

utilized to  the full. Some of the basic 
be listed as  follows : . 

ON USE OF 

The 
ted to and publications  issued 
by FAO  on  the use of and 
land  and investigation 
and development They do  not 
include of the themsel- 
ves. 

to the Optimum 
and - A 

gation Supply and Use in the 
min 

@.G.), and (N.- 
Q., (1969). - Utilisation d'un modèle ma- 
themaQque l'étude 

Bulletin of the' Association 
appliquée de la Vega de (Espagne): 

Scientific Hydrology, 1, pp. 7-17. 
(1968). - Use of 

in developing is 
2458 

óof the Assembly of the 
United  Nations (20 on 

to  the use of and computa- 
tion techniques development ". 
: calculations 
%an be delegated to  the 

technical and allowing 
htm to devote time on 
ing  and  analysing the 
which he has to deal. 

The use of can save 
the lag 

and soil investigations and develop- 

can  be obtained 
to  the in  land 
and ; this 
will  minimize the of making  un- 
wise capital invest- 
ments. 

of staff in 
the use of and 
soil science  will  help to a wide- 
ning of the technological  gap  between 
the developed  and the developing  coun- 

ces  development to 
the 

coming  decades  (as  indicated  by 
dicative and  should a 

of the investment 
budgets of the developing and indeed 
developed the minimizing of 
the of iv 
above)  may  well be  the most 
basic use of 

Special Fund 
FAO. 

cc 

534. 
W.)  (1967). - in 

and 
ning : FAO (LA : 

A 

ALG 9 

CY 6 

11 
55 

18 
12 

3 
9 
16 

13 
14 
2 
2 
17 

7 
8 
29 
23 

1 

SPA 16 

58 
13 

25 

and in the 
. 

and of Utilization, 
of in the Fiji. 

Study of and Exploitation in 

Land and in South 
of in the and 

of the Sandstone of East 
in Two of the Jamaica. 

of the  Naktong 
Lebanon. 

of the 
Land and 
Land and in 

Feasibility Study of in  the Nepal phase 
in the Souss Valley, 

the of the 
Second in East 
Land and Use the of 

Establishment and of Stations in  the 

of Utilization in, the 
Spain 

Lake Aswan, 
Study of the Economic Feasibility and of the 
of the 

of the Senegal 

79 of the of the Tchad 
Senegal). 

35 of the Lagoon . 
Tchad, . .  

. h < ,  
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COMPUTERS, FARM 
PROVIDE MARKETING BOOSTS 

St. Louis and tech- 
notogy taking some of the of 

the and his 

mobilized an the 
know-how of its and the 
of a  new  System/36O to : 

- of equipment and  chemical 
ducts  wanted by in coming months ; 

- 
(t We 

both the business, said 
G. E. Fick, (t helping them  achieve 

the fu l l  potential of 

cc would be  impossible  without 
an  assessment of 

by the nation. We 
have of publi- 

as  well as  panel 
)) 

The  360/30 will 
m:elaningful on 

and a s  well as  
casts. 

of the  nation’s and  chemi- 
use of t h i s  

plans, said. needs 
and assesses the which  new 
would on by its nationwide  panel. 

A study of use and fills 
the gap between  speculation and both and 

such study  showed  that  last  season 
only cent in the 

by 

said, (c This buildup in 
an 

moving of the 

This  
and the next season’s  demands- 
something  they couldln’t do )) 

The he-lp the demand  among 
on the 

isn’t  an 
modify his line on the  basis of 

)) added. cc This the sa’es 
the and helps the 

the 1) 

The official pointed  out that costs and 
cent of net income emphasize the fin- 

ding ways  to aid the individual 

System  soon will be  applied  to helping 
mine the most u s e  of 

planning next 
these of and 

The plans  to 
which will un i t  costs of 

and livestock. 

the data and 
of of pound 

of beef and unit  costs. These costs will be  ana- 
lyzed in making management 
decisions. 

to the 
soybean and added $ 45,000 to his annual 
net income in 

92 

a 
15,0000 deficit and posted a $ 30,0000 

his by  40 ceint. 
among  86 in a  continuing com- 

conducmd by the 
sas Teaming with 

know-how, the 
income. 

The demands of on and 
the of 

the )) said Waldo 
Especially when he is engaged 

fulltime in his land. 
(c the weigh all the such a s  

seed, 
expenses and and in 

we 
cc This is the the 

decisions giving  him the )) 

Lloyd the will 
the 56,000 

40 to 10,000 

Each in 
a  pocket  notebook,  submits monthly on livestock, 

and land use. lhe 
also uses its System/360 to analyze  cash flow 

copies of h is  checks and delposit slips. 

and 
loss in of land use, 

and cost of 
on th is,  the may a 

; assignments ; SISII, buy 
sell, use supplies. 

example : 

- The cotton and 
money. 

on and 
fields and income  sixfold in 

8,797 in 1966 to $ 54,860 in 1968. 

- A cotton and 
and 1966 

of a 15,047 loss in the feed lot. 
A and efficient job of buying and feeding 
animals moved the net income to S 30,068 on the 
plus side in 1967 and O 31,111 in 1968. 

- on a young 
showed his in low 

milk following advice to  use 
quality  feed and own 

d 5, 386 in 1966 to $ 7,249 in 1957, 
and to S 7,594 in 1968. 

1963-64 
the need and  demand 

accounting. the of 
a  pilot the 

cc Extension agents still vital in helping the 
and analyse the )) 

cc the 
that we  expect will in 

within the decade. )) 

As the to : 

- income and expense  data  to even 
useable the 

- the 
valid 
types and climate  conditions. 

- in extension  agent- 
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