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Abstract

The country’s irrigation system is comprised of 85 Irrigation Districts (ID), of which 3.4 million hectares
are cultivated, and about 40 thousand Irrigation Units (IU) with 2.9 million planted hectares. One quarter
of the ID are located in Mexico’s most arid area, making them more exposed to the effects of drought, which
according to field experts, will get worse as a result of climate change.

This study examines the ID status and adaptation measures which can be implemented to face drought
in the best possible way. Similarly, it provides tools based on the history of drought events in order to
consider attention priorities and/or of support to the different ID.

1 Introduction

There are 21 Irrigation Districts in Mexico’s most
arid areas, made up of the Sonora Desert (includ-
ing Baja California Peninsula) and the Chihuahua
Desert (which includes the states of Coahuila, Zacate-
cas, and part of Durango and San Luis Potosi). These
ID, historically, have suffered the country’s greatest
drought impacts and are more exposed to the bear-
ing of deeper droughts which will occur as a result of
climate change. Therefore, these ID require greater
support in specifically addressing extreme hydrome-
teorological events.

2 Objective

To provide recommendations so that the ID located in
arid areas face, in the best possible manner, the wors-
ening drought. In addition,to propose a tool which
prioritizes areas of attention according to criteria es-
tablished.

3 Methodology

The assessment of the situation focused on the 21 ID
located in the area defined as arid, according to a re-
cent publication of the National Institute of Ecology
and Climate Change (INECC, in Spanish), and was
based on the most recent information on ID by the

National Water Commission (CONAGUA, in Span-
ish) and the Ministry of Agriculture, Livestock, Ru-
ral Development, Fisheries and Food (SAGARPA, in
Spanish). The latest documents on irrigation technol-
ogy were also reviewed and the information gathered
was confirmed with suppliers.

Finally, several successful ID and IU were visited,
as well as two Agricultural Technology Transfer cen-
ters. From conversations with key players on irri-
gated agriculture we obtained first-hand information
(unpublished) which allowed us to refine the recom-
mendations proposed in this study.

4 Results

CONAGUA is responsible for operating and main-
taining dams, pumping systems for wells or surface
water networks, from the supply source to one or
more delivery points on the ID’s limit. Meanwhile,
pumping systems and domestic distribution networks
for carrying water to parcels are the ID users’
responsibility.

Users from each ID are grouped in a civil as-
sociation which receives membership fees applied
for operation, maintenance and eventual equipment
upgrade. However, for a few years there have
been some ID whose fees are insufficient to provide
adequate maintenance, where pumping systems are
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outdated and the distribution networks, mostly by
drainage basins, are in poor conditions. According
to experts, this happens in most ID and causes up to
50 percent water loss by evapotranspiration1 before
it reaches the parcel.

Among the 21 ID analyzed there are great dif-
ferences with regards to the area harvested and
consequently, in the production value, both of which
are values per user registered. Five ID, which
account for four percent of all users have an average
annual revenue per user of more than one million
pesos. In contrast, more than half of all users are
located in six ID, where the average revenue per user
is less than one hundred thousand pesos annually.
To obtain the annual family income we must deduct
investment for the next seeding. The disparity in
both the concentration of users and the ID revenue
distribution could explain the insufficient fees for
providing proper maintenance to water conveyance
systems. There are several possible measures to
improve ID resilience to drought, but it is obvious
that the first thing to be done is to eliminate wa-
ter loss mentioned, before considering other measures.

The reality underlines the need to modernize
agriculture in a comprehensive manner, including
pressurized irrigation systems, with optimal culti-
vation methods, microclimate and soil type. It is
estimated that about 15 percent of the total irrigated
area, including IU, are already modernized on a
parcel level, by having installed pressure irrigation
systems.

However, a concept of minimal modernization,
which would include in the ID only the items from
the list below, would cost an estimated 60 billion pe-
sos according to the National Association of Irrigation
Users AC and CONAGUA:

• Cladding and structure on main channels/basins

• Cladding and structure on side channels/basins
and minor inter-parcel networks

• Culverting in low pressure and multiple flood
gate piping for irrigation

• Land leveling in each parcel

• Parcel drainage

1Evapotranspiration refers to the sum of evaporation due to
high temperatures and the loss due to leakage on the ground,
which for example, occurs in drainage basins.

• Wells and networks on high pressure

• Pumping stations and low pressure irrigation

This list does not include the installation of pres-
surized irrigation systems required for a complete
modernization, but in the ejido ”Graseros” located in
ID 017, the activities listed were enough to generate
water savings of over 40 percent (estimate form the
Ejido Commissioner, supported by the Technology
Transfer Centre of the Antonio Narro Agricultural
Autonomous University).

In terms of irrigation, the system which saves more
water is the dripping method and, although it is not
strictly the best for all crops (it does not allow, for
example, foliar feeding), it has a wide range of ap-
plications. Several of the farmers visited have in-
stalled dripping irrigation buried about 11 inches un-
derground, and grow sorghum to corn to feed live-
stock. The results are very profitable for a cost of
around 25 thousand pesos per hectare, without the
pumping system.

5 Recommendations

The recommendations derived from the assessment
and what was learned directly from farmers lacks sta-
tistically significant basis, since these were not ob-
tained from a survey conducted with a representa-
tive sample. Moreover, the figures which indicate the
number of registered users could be distorted. How-
ever, due to the coincidences by the informants they
are valid in general terms and constitute a first ap-
proach to the recommendations that should be ana-
lyzed in detail in the future.

Some of the most important are the following:

• We recommend incorporating technology to irri-
gation as part of an adaptation strategy against
worsening droughts.

• 50 percent of water conceded for agriculture is
lost, mainly because secondary piping infrastruc-
ture, which is the users’ responsibility, is out-
dated and/or is in very poor condition. We rec-
ommend increased funding for the correction of
this situation without demanding the user’s in-
volvement.

• It is necessary to create incentives for water and
electricity savings. The minimum incentive is to
avoid suspension of service to those who do not
pay.
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• The user registration of irrigation water is very
outdated as a result of migration from rural to
urban areas, and from rural to the United States
which has remained high for several decades. We
recommend updating the registry of water users.

• ID present great differences from one another.
Even within each one, there are differences in
users’ income levels, their agricultural habits,
their business, agriculture and general culture,
among others which require a different approach
to achieve modernization and incorporate tech-
nology to irrigation systems. We recommend
that any framework which aids farmers in cop-
ing with drought, contains differential treatment
methods when required.
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