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Abstract. The transfer of irrigation districts is practically completed and now the  

measurement responsibility belongs to the users whom, supported by the Federal 

Government through the different land programs, are rehabilitating and 

modernizing the irrigation infrastructure and technology at a parcel level. The 

general behavior evaluation of the irrigation modules and districts in their  

measurements carried out, rated through quality and efficiency indicators, allow to 

determe who has a better behavior development in their administrative, 

operational, conservation and maintenance aspects. In the VI hydrological region 

Lower Rio Bravo, six irrigation districts (DR) were evaluated and their 

corresponding irrigation modules (MR). From this evaluation we conclude that the 

indicators used are to be trusted and from the outstanding districts due to their  

rating obtained are DR 009, Valle de Juarez, DR 005 Delicias y DR 090 Lower Rio 

Conchos. The outstanding irrigation modules are MR 07 from DR 026 Lower Rio 

San Juan, MR 03 from DR 009 Valle de Juarez, and MR 12 from DR 005 Delicias 

in Chihuahua. 

 

Background. During the period from 1989 to 2003, the National Water 

Commission has set forth one of the biggest endeavors in the benefit of under-

irrigated agriculture, which basically consists in transferring the irrigation districts to 

the users, assessing that currently this process is over and 457 Water Use 

Associations were created, as well as 11 Limited Responsibility Societies were 

established, which cover a surface of 3'950,605 ha, of an existing total of 

3’400,718 ha, in the 84 irrigation districts in the country. 



 

The efforts carried out by the National Water Commission (CNA), plus the efforts 

achieved by the users' associations that reflect an increase on water use efficiency 

and a better operation of the irrigation systems, allow to have a significant increase 

in production and productivity of land under irrigation. This transference process 

has been accompanied by the support to the users through different programs, and 

their main purpose is to canalize economical resources under different schemes, 

which have allowed the transference to be considered a practically concluded 

nation-wide project, with multiple advantages to the users and the CNA itself.  

 

The programs implemented by the Federal Government, in coordination with the 

federative entities and carried out in parallel to the transfer of the hydraulic 

infrastructure to the users, have as main objectives the improvement of efficiency 

and operational conditions in the irrigation districts, the complete use of the 

infrastructure at a major network, minor and between parcels level, the increase of 

production and productivity, as well as to encourage transparency in the users' 

organization, especially in the financial measures that the organizations' 

representatives have over the rest of the users. 

 

The actions carried out with these programs are multiple and their purpose is to 

consolidate the transference of the irrigation districts to the users; however, it is 

necessary to make evaluations of the benefits achieved, their impact and their 

contribution in the increase of water use efficiency, as well as the increment in 

production and productivity of agricultural zones. The importance of technology, 

modernization and training projects in the irrigation districts, require establishing an 

evaluation system and follow up of the projects carried out, with the purpose of 

establishing strategies that allow a better performance and dynamic measures in 

accordance to production and productivity needs of a global market, where 

optimizing investments are needed in the irrigation modules and districts. 

 



The evaluation necessarily requires hierarchizing the variables and indicators of 

major interest and balancing them in accordance to its importance to obtain an 

integral total value that must be used for the comparison between districts framed 

in one group, one zone, one region or the total of the districts involved. 

 

Objective. Induction of water volume recovery in eight irrigation districts and 

modules of the VI Hydrological Region through the design, development and 

application of an annual evaluation specific program of the irrigation modules and 

districts in the basin, based on objective parameters of efficiency and transparency 

measures in the water use associations. 

 

Goals. Develop an evaluation method in irrigation modules and districts, supported 

on quality indicators and to apply it in eight irrigation districts located in the VI 

Hydrological Region. 

 

Methodology. To be able to establish the evaluation and follow up systems, a 

methodology was proposed that would allow to select the different variables and 

parameters that come into play and determine, whether the indexes and indicators 

of production, productivity, efficiency and compliance of the steps carried out, or 

else, the advances achieved with the machinery and the increase in productivity of 

crops. The selection of variables process and the quality indicators conformation is 

as follows: a) the users' proposal of variables and indicators were received and 

analyzed by technicians from the Irrigation Districts and Units Managing Office 

(GDUR), who at the onset, ranked the variables of higher trust available in the 

irrigation modules and districts, b) the selected variables and quality indicators 

were assessed during two meetings carried out between the technicians of the 

GDUR and the Mexican Institute of Water Technology (IMTA) researchers, with the 

purpose of setting the terminology and to structure the evaluation scheme, and c) 

to determine the number of variables and select the items in which the indicators 

are to be distributed among five major items shown as follows: 

 



Operation: In the operations area the indicators of major interest in water 

distribution were selected, taking special consideration to their availability, as is the 

case in complying with the annual quota, the efficiency of conduction in irrigation 

water, whose objective is to compare the water losses in conduction, and to 

determine who has in better condition their hydraulic infrastructure. In this point we 

consider evaluating land and water productivity, and production. 

Conservation: In conservation two indicators were selected: a) advances in annual 

conservation in irrigation modules and b) investments in conservation that imply 

determining which amount is canalized to the conservation as a function of the 

surface. 

Modernization and Technology: This area comprises its evaluation with the 

amounts invested in modernization and technology, expressed in pesos by 

hectare. The investments in the modules are accounted for through the 

modernized surface and, with technology, the indicator is obtained as a function of 

the investment and unit cost for rehabilitation or modernization of an hectare. In 

parallel, the annual advance in training carried out and the one needed by 

technicians and administrative personnel of the irrigation module is being 

evaluated. 

Administration: In this area the financial self-sufficiency and collection of fees for 

irrigation services is being evaluated, as well as the real price of the irrigation quota 

and how budget distribution is carried out in the operational, conservation and 

administrative items. Another indicator in this item is the compliance of payments, 

which show in what percentage the irrigation  module or district paid to the CNA 

their respective quota. 

Transparency: This section pretends to evaluate the transparency of the irrigation 

module, specially the behavior of the managing personnel in the communication 

and participation, as well as the transparency in the managing personnel election. 

 



In Table 1 we show the indicators selected and the value assigned to them for 

evaluation purposes of the irrigation modules and districts. 

 

Table 1.- Five areas and evaluation indicators. 

 

Area/Indicator Variable Points Total 

1.Operation       

1.1 Compliance with the annual irrigation quota Dav 5   

1.2 Conduction efficiency Ecm 3   

1.3 Land productivity Pdt 3   

1.4 Land production Pnt 3   

1.5 Water productivity Pda 3   

1.6 Water production Pna 3 20 

2    Conservation       

2.1 Conservation advance ICA  10   

2.2 Investment in conservation IC 10 20 

3    Modernization and Technology       

3.1 Investment in modernization and technology Imt 7   

3.2 Surface modernized and technology introduced Smt 7   

3.3 Annual advance in training Fc 2   

3.4 Investment index in training IIC 2   

3.5 Attention in training requirements Arc 2 20 

4    Administration       

4.1 Financial self-sufficiency Asf 4   

4.2 Collecting efficiency Ec 2   

4.3 Real price of irrigation fee Psr 4   

4.4 Budget distribution       

4.4.1 In operation Dpo 2   

4.4.2 In conservation Dpc 2   

4.4.3 In administration Dpa 4   

4.5    Payment compliance  Cp 2 20 

5    Transparency       

5.1 Communication Rcp 6   

5.2 Participation Gp 6   

5.4 Transparency in management personnel selection  Trd 8 20 

Total   100 100 
 

Results. Considering the points achieved by each of the irrigation modules in their 

different operating, conservation, modernization, technology, administration and 



transparency areas allow to get the final grade. The grades achieved are shown in 

Figure 1; in which module 07 of irrigation district 026 Lower Rio San Juan has the 

highest ranking, 69 of 100 feasible points. It is followed by module 03 of irrigation 

district 009 Valle de Juarez with 66 points and four other irrigation modules of 

irrigation district 005 Delicias, which are irrigation modules 12, 04, 09 and 01 with 

66, 65, 63 and 61 points out of a hundred, respectively. 

 

The lowest grade in points achieved is for irrigation modules 02 and 01 of the 

irrigation district 103 Rio Florido, with 48 and 47 points out of a hundred, 

respectively. The irrigation module 04 of irrigation district 026 Lower Rio San Juan 

also attained 48 points. In the middle part of the chart are the irrigation districts 006 

Palestina and 009 Valle de Juarez. 
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Figure 1. Evaluation results in irrigation modules 

 

The evaluation of the irrigation districts is based on measurements made directly in 

situ. The final evaluation consists in ranking the added points achieved by the 

irrigation districts on each of the five areas considered. 



In Figure 2 it can be observed the districts evaluation. In first place is DR 009 Valle 

de Juarez with the highest ranking of 65.29 points out of a maximum of hundred, 

followed by DR 005 Delicias with 59.07 points. Ranked as average due to the 

points obtained are DR 090 Lower Rio Conchos with 58.87 points and DR 006 

Palestina with 54.35. With the lower rankings are DR 026 Lower Rio San Juan and 

DR 103 Rio Florido. 

 

 

Figure 2.- Irrigation Districts Evaluation Results 

 

Conclusions.- The evaluation of irrigation districts and modules through quality 

indicators conform a new comparative scheme that allows the analysis of new 

measures behavior and, based on its results, establish mechanisms to increase its 

efficiency and productivity. In the first stage areas with deficiencies are detected by 

observing the low ranking. The second stage allows determining which structural 

actions must be carried out to improve the infrastructure and parcel technology, as 

well as non-structural actions such as training, diffusion, etc. 
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Permanent behavior evaluation and comparison of itself and with other irrigation 

modules or districts determine the advance, standstill or retreat of its measure. 

However, what is more important about this system is that allows the users who 

are responsive to the signal, to know with more certainty which areas bare 

weaknesses and which actions must be carried out to improve their efficiency and 

productivity. Finally we can point out that the strength of this evaluation system is 

based on, besides the adequate selection of the indicators involved, on that the 

used variables come from measurements carried out in the irrigation districts and 

modules. 

 
 
 
 
 
 
 
 


