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Executive Summary
Water is a precious and scarce resource that must be carefully managed to ensure a viable and
sustainable future. Water consumption for irrigation is a significant proportion of overall water
consumption in large landscaped premises. This guide provides high- level guidance on how to
achieve optimum water consumption in gardens. It can be used by homeowners to increase their
awareness and to assist gardeners in learning more about how they should implement, operate
and maintain landscapes and irrigation systems to achieve sustainable water consumption.
Sustainable water consumption starts with designs that include plants that are suited to local
weather conditions and which take into consideration low water consumption. It then extends
to investing in an automatic irrigation system that provides the plants with the amounts of water
they need at the right times. Then finally it requires the proper operation and maintenance of the
irrigation system as well as appropriate care for the plants. If all best practice recommendations
are implemented, then the maximum water conservation can be achieved.
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The following is an executive summary of the main
topics covered in this guide:

THE RIGHT DESIGN – SUSTAINABLE
GARDEN/LANDSCAPE DESIGN

THE RIGHT PLANTS – SUSTAINABLE
PLANTING PRACTICE

• Select a design that suits your space and
desired purpose. Consider your land’s exact
features, including sun and shade, dry and damp
areas, plant size, and how you plan to cover each
section of your plot.

· Select the right plant. Choose plant species
that have low water requirements and which
thrive in your local climate.

• Save grass for functional areas. Plant lawn/turf
in play zones and other areas where it will be
used and enjoyed. Avoid planting turf on steep
slopes or other hard-to-water spaces. Consider
using alternative materials, such as groundcover
plants, (such as Sesuvium), if the purpose of the
lawn is purely aesthetic.
• Consider covering swimming pools when not in
use. It is known that the evaporation rate from
a typical pool in hot climates is around 10mm
of depth per day. For instance, an uncovered
medium size swimming pool of 12 x 4 meters
can lose almost half a cubic meter on a hot
summer day!
• Consider a Xeriscape approach. “Xeriscaping” is
landscaping that uses as many native, droughtresistant plants as possible and arranges them
in efficient, water-saving ways.
· Plant shade trees. The shade around trees
creates natural “air-conditioning,” lowering air
and soil temperatures, and decreasing the loss
of soil moisture, hence improving the microclimate.

· Here are quick facts on the summer peak and
average annual water demands of several species:
Plant

Summer Peak Demand

Palms

150 liters/per day per palm

Trees

80 liters/per day per tree

Shrubs and Ground Covers

20 liters/per day per Sq.m

Lawn/Grass

10 liters/per day per Sq.m

Plant

Average Annual Demand

Palms

110 liters/per day per palm

Trees

50 liters/per day per tree

Shrubs and Ground Covers

12 liters/per day per Sq.m

Lawn/Grass

7 liters/per day per Sq.m

· Check your soil. Before planting, have the soil
tested by a specialist. Then cultivate the soil and
add soil amendments – if necessary - to improve
soil structure and moisture. This practice results
in healthier plants with strong root systems that
require less frequent watering.
· Check your irrigation water quality. Select
plants that suit your water quality and salinity.
Some plants are more salt-tolerant than others.
· Plant in spring or autumn. Avoid summer
planting, since high temperatures require more
water for plants to become established.
· Group plants with similar moisture needs.
Ensuring that plants have similar water needs
to their neighbors makes it easier to prevent
localized overwatering of the landscape.
Provide separate irrigation zones (valves) for
lawns, shrubs/groundcover, and trees that have
different watering requirements.

INVEST IN AN AUTOMATIC IRRIGATION
SYSTEM
· Stop manual hose irrigation immediately. Invest
in high-quality water emitting devices (sprayers,
sprinklers, bubblers, or drippers).
· Automation saves water and money. Converting
from manual to automatic irrigation can save
at least 20% of irrigation water consumption.
· “Smart” irrigation controllers. New controllers
are arriving on the market that offer technologies
for automatically adjusting watering volumes
and frequencies based on measurement of
rainfall, soil moisture, evaporation, and plant
water needs.
· Install a flow meter. To keep an eye on the exact
irrigation consumption of your plot, it is advised
to install a flow meter on the irrigation supply
that is separate from the domestic water meter.
· Consider micro-irrigation. “Micro,” or “drip”
irrigation can dramatically increase water use
efficiency if it is correctly installed.
· Avoid flood irrigation. Flood irrigation is
very poor practice, both in terms of water
consumption and in terms of giving plants good
watering conditions. Always use the highest
efficiency processes that use precision emission
devices for watering instead.
· Don’t mix and match rotors and sprays. Sprayers
have higher precipitation rates than sprinklers
and therefore need different watering times in
order to deliver the same volume of water. Mixing
them on the same control system causes waste.
· Buy quality products. Quality components
will minimize future maintenance and the total
lifetime cost of your system. Check the product
warranties as well.
· Install a float valve on the irrigation tank inlet.
A simple float valve with minimal cost might
save thousands of cubic meters per year by
preventing overflow from the irrigation storage
tanks compared to time-based filling.

OPERATE AND MAINTAIN EFFECTIVELY
· Inspect your system monthly. Check for leaks,
broken or clogged irrigation heads, and other
problems. Clean clogged screens and microirrigation/ dripper filters as required.
· Keep soil healthy. It is a good idea to aerate
your lawn and around trees at least once a year
to improve water penetration and encourage
root growth.
· Adjust sprinkler heads. Remove or reposition
obstructions that prevent sprinklers from
distributing water evenly. Adjust sprinkler head
positions and spray patterns to avoid watering
sidewalks or structures, and to provide the
necessary clearance over growing plants.
· Inspect\clean your sprinkler heads on a
monthly basis. Sprinklers and sprayer bodies
may become clogged with sand and debris,
which will affect their irrigation efficiency and
coverage.
· Irrigate early. It is recommended to run irrigation
cycles in the early morning (05:00 – 10:00 AM),
and\or after sunset in order to minimize water
losses through evaporation.
· Update your smart controller. Sensor-based
controllers are now available that measure and
control according to weather or soil moisture
conditions, and these systems automatically
adjust the irrigation schedule to meet the
specific needs of your landscape. Otherwise,
you will need to manually adjust your irrigation
schedules on a monthly basis so that they suit
the local climate at that time of year.
· Avoid over irrigation when the lawn is yellow or
brown. If yellow patches start to develop on your
lawn, this is usually a sign that your irrigation
emitters are distributing water unevenly and
need adjustment or cleaning. Brown patches
might be caused by a fungus or other disease
that can be made worse through over-watering.
· Conduct regular weeding. Weeds withdraw
both water and nutrients from the soil at the
expense of the lawn’s health and needs. Some
weeds may even release chemicals that are
harmful to surrounding plants.
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1. Introduction
Indeed, water is a precious and scarce resource that must be carefully managed to ensure a
viable and sustainable future for our nation. The UAE is currently ranked among nations with the
highest per-capita water usage. This is not a desirable distinction for a country that has limited
fresh water reserves and an annual rainfall of only 80 millimeters (mm)1. There is no doubt that
water—a necessity for life—is an extremely valuable commodity in the UAE, and its conservation
is a national priority.
The use of water in irrigation has a rich and very long history in Abu Dhabi, beginning during
the Iron Age, approximately 3,000 years ago. Back then, as water became scarcer, a system
of underground tunnels called “falaj” (plural “aflaj”) was dug at the level of the ground water.
Eventually, as the region became even dryer, the use of the aflaj became essential for securing
water for agriculture. Their use was vital for the survival of oases settlements, and the commercial
growing of date palms.
Prior to the 1960s, Abu Dhabi was a dry desert environment with very few trees and shrubs
outside oasis areas such as Al Ain. The late Sheikh Zayed bin Sultan Al Nahyan began a program
of greening the country, using date palms and native trees. He was hugely successful, often
personally directing the planting of thousands of trees which now line highways, parks, and adorn
government buildings.
With modern irrigation techniques, this wealth of natural plant material can survive and thrive.
The real challenge is to secure and build on this vision of green stewardship while using water
more sustainably.
Almost all of Abu Dhabi’s groundwater is too salty to be used for drinking or agriculture. The two
main aquifers in Abu Dhabi are found under the Liwa Crescent and near Al Ain. The Liwa aquifers
were formed when the climate was much wetter and are non-renewable. The Al Ain aquifers are
shallow, and periodically receive water overflow from the nearby mountains. However, both are
being used at a much faster rate than they are being recharged and significant problems are now
emerging as water is depleted and salinity increases2.
What can we do? In Abu Dhabi, groundwater and desalinated water account for 60% and 35%
respectively of water use in the emirate, while recycled water contributes to just 5% of consumption.
Groundwater is mainly used for agriculture and afforestation, accounting for a total withdrawal
estimated at 2,013 M m3 per year. Although the domestic sector is responsible for 47.8% of
desalinated water consumption in the emirate, the agriculture sector has become more dependent
on desalinated water, with an average annual increase of 255% between 2014 and 20153. Between
them, the agricultural, forestry and parks sectors account for 71.3% of all water used in the emirate
from all sources: groundwater, recycled and desalinated.

1 Average annual rainfall decreased from 81.4 mm in 2017 to 80.2 mm in 2018. Statistical Yearbook of Abu Dhabi 2019,
Statistics Centre, Abu Dhabi
2 Abu Dhabi State of Environment Report 2017 – Environment Agency – Abu Dhabi – www.soe.ae
3 As per ADDC, in 2019 ca.46% of desalinated water was used by the residential sector and it is estimated that irrigation
accounts for ca. 40% of that. Source: ADDC - Customer Service Inquiry
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Figure 1 – Emirate of Abu Dhabi Water Use by Sector, 2016 - Abu Dhabi State of Environment Report 2017 – Environment
Agency – Abu Dhabi – www.soe.ae

Our goal is to protect water reserves and marine
life in the Gulf while still maintaining a green and
landscaped environment. If we can manage to
achieve a pleasant landscape, while using less
water, we will save both money and contribute to
sustaining our natural resources.
This is a guide for outdoor water use, specifically
in areas that are landscaped. While it is easy to
see that water is limited in the desert environment
of the UAE, it might surprise you to know how
incredibly scarce it really is, and what it takes to
generate drinking and irrigation water.

1.1 About Tarsheed
Tarsheed is a comprehensive demand side
management program for the Emirate of Abu
Dhabi. It contributes to the aim of reducing Abu
Dhabi’s water and electricity consumption per
capita by 20% by 2030.
The program was launched in 2017 by ADDC and
AADC during Abu Dhabi Sustainability Week
(ADSW) under the slogan: “It is time to re-think
our consumption habits.”

to help customers understand the impact of their
electricity and water usage on the country and the
environment, and enable them to make informed
decisions regarding the efficient and sustainable
use of these important resources.
As part of Tarsheed’s mission, the program
interacts with all classes of customers, using various
communications channels, in order to provide
guidance on the efficient and effective use of
electricity and water. This encourages customers to
adopt measures that will result in more efficient use
of these resources, and thereby achieve targeted
levels of demand reduction.

1.2 Purpose
As part of the Tarsheed initiative, ADDC is issuing
this guide to help homeowners across the emirate
improve their water consumption for landscaping
purposes. It gives general guidelines for sustainable
landscape design, recommended plant selection
to minimize demand for irrigation water and best
practices that will maximize efficiency in delivery
of water.

Tarsheed’s vision is to establish ADDC and AADC
as trusted advisors to their customers. The aim is
11
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2. The Right Design
Landscape design can be as simple as a sketch made by the homeowner or resident, or as complex
as AutoCAD drawings, 2D and 3D renderings, and even a 3D movie fly-through of the design. It is
easy to conserve water by making simple changes to the way in which you design your landscape.
In this section, we discuss the basics of landscape design and how each component contributes to
water conservation. For more in-depth guidance, please refer to Abu Dhabi’s Estidama sustainable
design rating system.
The Urban Planning Council launched Estidama in 2011. “Estidama” means “sustainable” in Arabic.
It consists of four pillars, which cover assessment for environmental, economic, cultural and social
aspects of the building. Estidama has a seven stage “pearl” rating system to score effectiveness in
green construction. The current rules for Estidama can be found on the Department of Municipalities
and Transport website: https://www.dmt.gov.ae/.
For gardens, following Estidama’s guidelines saves both water and money. It was designed by
the Government to lower water usage in the UAE, prevent water wastage, and bring the goal of
sustainable construction to a world-class level for the future. At the date of writing this guide it
is not mandatory for homeowners to follow Estidama when designing private landscaping, but
Estidama rules and guidelines can definitely help in optimizing designs for water-saving and
cost-effectiveness.

13
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LANDSCAPE PLAN

2.1 Landscape Design
Components

LEGEND:

Homeowners should design their landscape
to suit their plot; choosing a layout, design
components, and plants to help achieve lower
water requirements. Designs should consider
specific features of the space that is available,
including sun and shade, dry and damp areas
and plant size when planning the best use of each
section of the yard or garden. All these decisions
and selections contribute to the final design.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

It is always recommended to hire a professional
landscape architect or garden designer to
undertake the overall design of the garden space.
These professionals are trained to design a highly
suitable layout, selecting the components that
fulfill the homeowner’s specific needs and desired
functions. The following are the main components
of a typical home garden design and include an
explanation of how each can contribute to water
conservation.

Entrance
Driveway
Paved Areas
Lawn
Palms
Shade Trees
Shrub Bed
Flower Bed
Landscape Features
Decking
Seating Areas
Water Feature
Swimming Pool
Pathways
Terraced Planting
Beach
Jetty/Sea Access
Villa

Hard Surface Areas:
A hard surface area, or hardscape is an area that
is dedicated to active use and accessibility, being
covered with pavement materials. Hardscapes
are easy to maintain and help reduce water
consumption. Factors like local availability,
suitability for high temperatures, and installation
methods are all factors to be considered when
selecting the type of hardscape. Some materials
reflect heat and thus increase the ambient
temperature; others absorb the heat and thus
contribute to cooling the environment. Each
hardscape material requires a different method
for installation, especially in the high ground water
conditions often found in Abu Dhabi.
Locally-made concrete pavers are now
manufactured in various finishes and colors, which
makes it a competitive alternative to imported
natural and artificial pavers. Consider physical
and chemical characteristics when you select the
hardscape materials, as a long-lasting hardscape
must withstand Abu Dhabi’s harsh weather
conditions. Finally, consider that different materials
require different cleaning methods, each with a
different water need.

15

Figure 2 – Typical landscape design components

Soft Surface Areas:

Seating Areas:

Soft surfaces or softscapes are areas that consist
of sand or soil and can be covered by planting
material (e.g. lawn, grass, groundcover, bushes
or trees). When it comes to water conservation,
plants are probably the most important part of
landscape design. Selecting the right plants for
the soil type, water quality and environment is key
to achieving a sustainable design and optimizing
water consumption. Due to their special role, plants
will be discussed in more detail in a dedicated
chapter.

The outdoor conditions in Abu Dhabi are extremely
pleasant during late autumn, winter, and early
spring. Seating areas in villa gardens can be built
to accommodate guests in an outdoor living room
setting. It is important to consider sun orientation,
size of groups, shade, and lighting. Outdoor areas
can be raised, placed at ground level, or sunkeneach option having its own advantages and
disadvantages.
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Figure 3 – Example of pergolas, with shading achieved with planting and seating in landscape

Playing Areas:
Appropriate play surfaces may include lawn, sand
or rubber, and should be selected based on the
intended activity and/or equipment. There are
a number of specialized surface areas that are
dedicated to various outdoor sports. Each one will
typically have different maintenance requirements
and thus require different quantities of water for
irrigation or cleaning.

Note that some types of outdoor structures may
be subject to community and/or government
approval. In some cases, the government may
require the submission of engineering drawings
of the structures for approval.
Apart from their use for shade, pergolas and
gazebos can be used as aesthetic elements, and
can contain integrated water features, fire features,
laser cut panels, or stacked stone rear walls.

Shade:

Water Features:

Shade from the relentless Arabian sun is a musthave for most people in their gardens. This can
be achieved by the correct positioning of large
trees, taking into account the sun’s movement
throughout the day. Shade trees can be endemic
or adaptive; most non-endemic or “exotic” tree
species grown in full sun require large amounts of
water and/or don’t thrive in the heat and wind of the
Arabian desert. Amongst the tree characteristics to
consider when selecting for shade are the height
when mature, the top spread and the bulk of the
leaves, which will determine the amount of shade.
Some trees may have the right characteristics but
are partly dormant in certain seasons. Others may
drop a great mass of leaves or fruits, which may
not be desirable -especially around pools, water
features, hardscape, or parked cars.

Water features are pools, ponds, fountains, or
waterfalls that are usually not used for swimming
and contribute aesthetically to the design of a
landscape. They can be very small for a courtyard,
small patio, or entry area; larger for a focal point in
the landscape; or very large within the landscape
of bigger villas. They can be supplied ready-made
or constructed on site. Mostly, they are made of
fiberglass, concrete, or other waterproof materials.

Figure 4 – Example of water feature

Swimming Pools:
In a desert environment, a swimming or plunge
pool can be the most luxurious feature of a villa’s
landscaping. Pools come in a variety of shapes and
materials but are usually made of either concrete
or fiberglass, with concrete being by far the most
commonly used material in the GCC.
Pool designs and installations are approved
and monitored by the municipality and must be
designed and built by licensed pool contractors.
While the initial filling of a pool requires a large
volume of water, less water is lost from pool
evaporation than from the same area of a natural

grass lawn. Nevertheless, evaporation is the number
one cause of regular water loss. Homeowners
can save water by covering the pool when it is
not in use. Moreover, homeowners should check
the pool every few months for obvious signs of
leaks and cracks. Regularly maintaining the pool’s
cleanliness, equipment and chemical balance will
help save water while keeping the pool safe and
fun for the whole family.
Additional help in designing your garden can
be taken from tools, such as “https://biblus.
accasoftware.com/en/landscape-design-planshow-to-design-a-garden-with-technicalconceptsand-examples/.”

Water features generally consume a lot of water,
but it is difficult to generalize. Two basic principles
for water consumption apply as follows: the more
movement there is - the more water evaporates;
the higher the fountains – the more water gets
blown away by the wind.

Constructed shade structures such as pergolas
(open) and gazebos (semi-enclosed) are
increasingly popular for their durability and long
utilization.
Figure 5 – Example of a swimming pool with water feature

17
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3. The Right Plants
It is very important to select the right plants for your landscape. In the UAE, one can generally
choose from 3 categories:
• Endemic – or native - plants that are naturally grown in the Arabian Peninsula.
• Adaptive plants from elsewhere on the planet that were introduced to the UAE.
• Exotic plants – species that are less suitable for the UAE climate and need more care.
For a comprehensive list of suitable plants for the UAE climate, please refer to DMT’s Public Realm
Design Manual in the below reference:
https://www.cip-icu.ca/pdf/2011-HM-Urban-Design2(1).pdf
All the plants from the above categories have different requirements when it comes to soil, water,
light and shade. All these factors need to be taken into consideration to achieve the best effects
in your garden while maintaining maximum water conservation. Hence, when selecting plants for
your garden, it is recommended to obtain professional advice from a horticulturalist.
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3.1 Endemic Plants

Acacia tortilis (Samr Tree)

Some plants are native to this region and are perfectly suited for its desert climate, needing very little
additional water. The Ghaf tree, for example (the UAE’s national tree), the Sidr and Samr trees, and of
course the Nakhl – or Date Palm – are not only very tolerant to sun exposure, but also have a major
cultural significance for GCC nations.

The small and wiry Samr tree can be easily identified by its contorted seed-pods and distinctive thorns.
The Samr is a hardy species and thrives on gravel and sand plains, along wadi banks and on the slopes
of mountains, where it provides grazing for camels, goats, and local wildlife. In the past the wood of
the Samr was used as fuel and for making tools, and the edible gum from the tree was eaten to combat
infections.

Prosopis cineraria (Ghaf Tree)
In the desert environment, the Ghaf tree, which can
live up to 120 years, provides valuable shade and
shelter from the wind. It is said that in the past, the
Bedouin people ate the leaves with rice and ground
its seeds to make bread, while the timber was used
for fuel and construction. Medicinally, the leaves
were used to treat toothache and eye problems,
while an extract from the crushed seedpods was
used for eardrops.

Ziziphus spina-christi (Sidr Tree)

Phoenix dactylifera (Date Palm/Al Nakhl)

Mentioned in the Holy Quran as a blessed plant of paradise, the Sidr tree is highly regarded throughout
the Islamic world. Traditionally in the UAE, its leaves were dried and grounded into a powder that could
be added to water to create a natural shampoo, while the fruit, leaves, roots and bark were used for
medical treatments, including disinfecting wounds and healing skin diseases. Today, the Sidr is known
throughout the region for its excellent honey.

Traditionally, the Nakhl was one of the most precious natural resources available to Emiratis. They found
ingenious uses for every part of the plant and nothing was allowed to go to waste. The date fruit was,
and still is, a valuable nutrition source and traded product. In the past, the dried palm fronds were
used for housing, fencing, mats, and containers, while the timber was used to build irrigation channels.

21
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3.2 Adaptive Plants

Mangifera indica (Mango)

There is a wide range of plants that can be found in the UAE which do not originate in the Arabian
Peninsula but have adapted well to the UAE climate. Most have been imported since the 1980’s but do
not need special treatment and only have moderate watering requirements. Today, plants such as the
Damas, Delonix, Oleander or Bougainvillea can be found throughout Abu Dhabi’s urban environments.

Mango is native to the Indian Subcontinent. Hundreds of cultivated varieties have been introduced to
other warm regions of the world like the UAE. Mangos are large fruit trees, capable of growing to a height
and crown width of about 30 meters (100 ft) and a trunk circumference of more than 3.7 meters (12 ft).

Conocarpus erectus or lancifolius (Damas)
The Damas copes very well with the UAE climate
and needs only very little additional water. It can
be used in a wide range of planting styles, as
stand-alone trees, windbreaker groupings, dense
hedges and bushes, depending on the desired
degree of maintenance intervention and frequency
of trimming. The conocarpus lancifolius variety has
a rather unpleasant smell from its flowers and may
be less desirable in a private garden. Also, both
Damas types have quite invasive root growth and
drop a large amount of litter. Hence, avoid placing
these species near swimming pools and other high
maintenance areas.

Delonix regia (Flame Tree)
The Flame Tree is a semi evergreen tree with very
prominent flame red to orange- yellow flowers.
Originating from Madagascar, it tolerates the
Arabian sun and its water requirement is moderate.
It can be a very attractive addition to any landscape,
however, avoid placing it near swimming pools due
to the significant litter fall. In the UAE, it can grow
up to 7-8m tall making it a useful shade provider,
with a lifespan of 50-60 years.

Citrus limonum (Lemon)
Lemon is a species of a small evergreen tree in the
flowering plant family Rutaceae, native to South
Asia, primarily North Eastern India.

Bougainvillea (Paper flower)
This vine species can grow anywhere from 1 to 12
m (3 to 40 ft.) tall, scrambling over other plants
and tolerating their spiky thorns. The species is
evergreen in regions where rainfall occurs all year,
or deciduous if there is a dry season. The leaves are
alternate, simple ovate-acuminate, 4–13 cm long
and 2–6 cm broad. The actual flower of the plant
is small and generally white, but each cluster of
three flowers is surrounded by three or six bracts.
The plant is associated with bright colors, including
pink, magenta, purple, red, orange, white, or yellow.
Bougainvillea glabra is sometimes referred to as
“paper flower” because the bracts are thin and
papery. The fruit is a narrow five-lobed achene.
23

Terminalia catappa (Indian almond)
Indian almond is a large tropical tree in the
leadwood tree family, Combretaceae, that grows
mainly in the tropical regions of Asia, Africa, and
Australia. Common names in English include
country almond, Indian almond, Malabar almond,
sea almond, tropical almond, beach almond and
false kamani.
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Acacia farnesiana (Needle Bush)

Plumeria obtusa (Temple tree)

Needle bush is a tall, semi-evergreen shrub or small
tree that has feathery, finely divided leaflets of a
soft, medium green color. The slightly rough stems
are a rich chocolate brown or grey, possessing
long, sharp, multiple thorns. The small, yellow,
puff-like flowers are very fragrant and appear in
clusters in late winter then sporadically after each
new flush of growth, providing nearly year-round
bloom. The persistent fruits have a glossy coat
and contain seeds that are eagerly consumed by
birds and other wildlife.

Temple tree is a species of the genus Plumeria
(Apocynaceae). It is native to the West Indies
including the Bahamas; southern Mexico, Belize,
Guatemala, and Florida but is widely cultivated in
suitably warm climates around the world for its
ornamental and fragrant flowers. Plumeria obtusa
is a small tree, growing 3.0–4.6 m (10–15 ft) tall.
Infrequently, individual trees can grow to 7.6 m
(25 ft) in height. The flowers are white with yellow
throats, and each has five petals. The fragrant
flowers bloom in clusters. Leaves are dark green,
glossy, up to 20 cm (8 in) long and are obovate,
or teardrop-shaped.

Plumeria rubra (Frangipani)
Frangipani is a deciduous plant species belonging
to the genus Plumeria. Originally native to Mexico,
Central America, Colombia and Venezuela, it has
been widely cultivated in subtropical and tropical
climates worldwide. It is a popular garden and
public parks plant, as well as being used in temples
and cemeteries. It grows as a spreading tree to
7–8 m (23–26 ft) high and wide and is flushed with
fragrant flowers in shades of pink, white and yellow
over the summer and autumn seasons. Plumeria
rubra belongs to the dogbane family and grows
as a spreading shrub or small tree to a height of
2–8 m (5–25 ft) and a similar width.

Millingtonia hortensis (Tree Jasmine)
The Tree Jasmine, or Indian cork tree, is the sole
species in the genus Millingtonia and is a tree that
is native to South Asia & South East Asia. The tree
grows to a height of between 18 and 25 meters
and has a spread of 7 to 11 meters.

Vitex agnus castus (Chaste tree)
Azadirachta indica (Neem tree)
Commonly known as Neem, Nimtree or Indian lilac,
this is a tree in the mahogany family Meliaceae.
There are two commonly-grown species in the
genus Azadirachta, and they are native to the
Indian subcontinent. Neem is typically grown in
tropical and semi-tropical regions and Neem trees
also grow in islands located off the southern coast
of Iran. Its fruits and seeds are the source of neem
oil. Neem is a fast-growing tree that can reach a
height of 15–20 meters (49–66 ft), and rarely 35–40
meters (115–131 ft). It is evergreen, but in severe
droughts it may shed most or nearly all of its leaves.
25

This tree, variously called vitex, chaste tree (or
chastetree), chasteberry, Abraham’s balm, lilac
chastetree, or monk’s pepper, is a native of
the Mediterranean region. It is one of the few
temperate-zone species of the genus Vitex, which
are on the whole tropical and sub-tropical flowering
plants. Vitex agnus-castus is widely cultivated in
warm temperate and subtropical regions for its
delicate-textured aromatic foliage and butterflyattracting mid-summer spikes of lavender flowers
opening in late summer in cooler climates. It grows
to a height of 1–5 m (3–16 ft). It requires full sun,
though can tolerate partial shade, along with welldrained soil.
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3.3 Exotic Plants

Citrus medica (Citron)

Exotic plants come from regions around the world that do not share the same climate as the UAE.
Most of these require significant amounts of water and some, such as bamboo, can even be invasive
and harmful in the native UAE environment. However, there are some exotic plants that can acclimate
quite well when placed in shaded location and given the right care.

Citrus medica is an evergreen shrub or small tree
growing up to 4 meters tall. It is considered to
be a delicate plant and the most tender of the
cultivated Citrus species. The plant yields an edible
fruit, though it is very acidic and is more commonly
used as a flavoring.

Phyllostachys pubescens (Giant Bamboo Moso)
All known as Moso bamboo, this is a winter hardy
giant bamboo. In spring, when new culms shoot,
Moso bamboo will grow at a remarkable rate,
with adult plants increasing by around 18 inches a
day. Phyllostachys pubescens originated in China,
(Hainan region), and can be 50 - 92 feet tall, (15-28
meters) with culms about 3 - 5 inches, (7-12cm),
thick. Young culms, which are of blue-green color,
appear to have been covered with white powder.
Leaves hang down, giving the appearance of a
green waterfall. Moso bamboo can remain healthy
even at temperatures as low as -20 C. Young shoots
are edible.

Cydonia oblonga (Quince)
Sansevieria cylindrica (Cylindrical Snake Plant)
Sansevieria cylindrical, known as Cylindrical Snake
Plant or African Spear, has round leaves with a
dark green striped pattern.
This eye-catching succulent has pointed leaf tips,
hence the name “spear plant”.

Cydonia oblonga, often known as the common
quince, is a deciduous, multi-stemmed small tree
or large shrub that features crooked branches
clad with broad-ovate to broad-elliptic pale green
leaves, (up to 4” long), that are gray-hairy below.
Common quince is primarily grown today for fruit
production.

Cycas revoluta
The Cycas revoluta is an evergreen single stemmed
palm that originated from South-East Asia and
dates back to Jurassic times. The Cycas is of great
ornamental value providing a rich and exotic
tropical effect and can grow 2-3m tall with a spread
of 1.5- 2m. It can withstand the UAE climate in full
sun, but prefers partial or full shade. The water
consumption is moderate and the maintenance
level is generally low. Due to its relatively small
root size, it can be grown in pots and planters and
is thus ideal for use in patios, balconies and small
gardens but can generally be planted in any kind
of outdoor space. It is, however, known to be toxic
to dogs, cats and horses.
27
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3.4 Lawns

3.6 Irrigation Water Demand

Although not recommended, lawns are found
throughout Abu Dhabi, where they consume a
substantial amount of water in any landscape
design. Various types of lawn grass are used locally,
including Bermuda Grass and the salt tolerant
Seashore Paspalum.

Every type of plant has a certain daily water requirement in order to sustain growth. The water
requirement is calculated considering the evapotranspiration process that the plant uses to consume
water. Weather (temperature and humidity) is an important factor in calculating the water requirement.

It is important to recognize the volume of water
needed by a lawn, and the way this water is
delivered. When planting a lawn in Abu Dhabi
it is usually recommended to use an automatic
irrigation system that uses spray heads for delivery.
These heads spray water into the air in order to
give complete coverage of the lawn. If the airborne
spray is too fine, it will be susceptible to wind
drift, often blowing the water onto surrounding
hardscape, and the fine spray also gives a very high
evaporation rate. The spray irrigation method also
leads to runoff, (water that is not absorbed into the
soil as fast as it is being applied), “running off” the
lawn into nearby areas and being wasted. If the
runoff is onto hardscape, this can cause damage
and can create unsafe wet conditions leading to
fall hazards. If runoff ends up in a nearby planter,
this can overwater the plants and potentially lead
to plant death.
Lawns on a slope are not desirable because they
require a great deal of water to compensate for
the flow down the slope, so the sprays must run
for longer causing greater runoff and wastage.
Sloped areas of lawn may require 50-70% more
water than flat areas and this could increase if the
slopes are south-facing.
As lawns are not native to the Arabian Peninsula,
reducing the use of natural grass in backyards and
gardens greatly reduces the required water volume
and the cost for garden irrigation.
Artificial grass
Early artificial grass was a stiff, bright green plastic
covering that was not particularly realistic. However
it has evolved into a realistic looking-and-feeling
replacement for live grass that uses no water at
all. Artificial grass comes in various styles and
thicknesses, and in types with differing installation
methods. While the initial cost is higher per square
meter than living grass, artificial grass will pay for
itself over time through reduced bills for water,
fertilizer and mowing.
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Cynadon dactylon (Bermuda/ Scutch Grass)

The Department of Municipalities and Transport, (previously known as the Department of Municipal
Affairs and Transportation), has published a manual for irrigation design and includes water demand
estimates for various types of plants across the months of the year. This source is used by designers
to estimate water requirements that feed into their designs for irrigation systems. The following is a
simple calculation of irrigation water demand for a basic garden (irrigation water demand calculator).
The following table gives average daily watering rates across the year for various categories of planting:

Paspalum vaginatum (Seashore Paspalum)

3.5 Soil
There is a special consideration that must be taken
into account for all plants to be grown in Abu
Dhabi—they must have the salt tolerance needed
to survive here. The amount of salt in the soil is
relatively high compared to many areas in the
world and varies from one part of the city to the
other; the highest salt levels are generally found
in low-lying areas and those close to the coast.
A low-lying coastal area that holds a great deal
of salt in the soil is called a “sabkha”, if it is in the
inner regions, it is called a “continental sabkha”.
Ask a specialist to check the existing soil in your
garden and replace it with the appropriate soil,
if necessary. When planting, turn and cultivate
the soil and add soil amendments to improve soil
moisture infiltration and retention. These practices
result in healthier plants with strong root systems
that require less frequent watering. It is always
recommended to ask a specialist’s opinion when
it comes to soil enhancement as any materials
applied to the soil might have an adverse effect
on plants if the right choices are not made.
All plants, regardless of the type, must be selected
to withstand the severe heat of Abu Dhabi, as
well as the salt in the soil. Replacement sand,
often called “sweet sand”, should be brought in
and used as planting soil in all planted areas. In
addition, soil amendments can be used to add
organic material. Lastly, gravel or stones, can be
used to cover the surface of the soil. Mulch, which
can be bark pieces, helps retain soil moisture,
keeps sand from blowing, reduces weeds, and is
aesthetically pleasing.

JAN

Landscape Planting
Description

Unit

1

Lawn

Sq.m

No

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/ lit/unit/
day
day
day
day
day
day
day
day
day
day
day
day
3.70

4.70

6.10

8.00

9.60

9.40

10.00

9.60

8.80

6.90

5.40

4.00

2

Shrubs & Ground Covers

Sq.m

3.40

5.40

7.00

10.10

12.10

11.80

12.60

8.90

8.10

6.40

5.00

3.70

3

Fruit Trees

Nos.

27.40

43.40

56.40

81.00

97.10

94.80

100.80

71.40

65.30

51.20

39.80

29.60

4

Landscape Trees

Nos.

21.30

33.80

43.90

63.00

75.60

73.80

78.50

55.60

50.80

39.90

31.00

23.10

5

Forests \ Desert Trees

Nos.

9.50

15.00

19.50

28.00

33.60

32.80

34.90

24.70

22.60

17.70

13.80

10.20

6

Palms

Nos.

55.60

70.90

92.20

120.50

144.60

141.10

150.00

144.90

132.50

103.90

80.70

60.10

Source: The Irrigation System Design Manual – First Edition – December 2016, Issued by DMAT (Department of Municipal
Affairs and Transportation) – Abu Dhabi, which is QCC approved, was used as the reference for assessing and evaluating
landscape irrigation water requirements

The following example shows calculations for garden water demand:
Ahmed has a garden which contains 50m2 of lawn, 20m2 of shrubs and groundcover,
5 fruit trees and 4 palm trees
Using the table above that gives daily irrigation unit rates, his garden consumption should be as following:

No

Landscape Planting
Description

Unit Quantity

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

31

28

31

30

31

30

31

31

30

31

30

31

m3 Per

days

days

days

days

days

days

days

days

days

days

days

days

Year

m3 Per Year
with 10%
contingency

L/day L/day L/day L/day L/day L/day L/day L/day L/day L/day L/day L/day
1

Lawn

Sq.m

50

185

235

305

400

480

500

500

480

440

345

270

200

132

145

2

Shrubs & Ground
Covers

Sq.m

20

68

108

140

202

242

252

252

178

162

128

100

74

58

64

3

Fruit Trees

Nos.

5

137

217

282

405

486

504

504

357

327

256

199

148

116

128

4

Palms

Nos.

4

222

284

369

482

578

600

600

580

530

416

323

240

159

175

Total Daily Demand (m /day)
3

Total Monthly Demand (m3/month)
Total Annual Demand (m3/Year)

1

1

1

1

2

2

2

2

1

1

1

1

19

24

34

45

55

56

58

49

44

35

27

21

466

For example: the lawn has a water demand on any January day of (50m2 x 3.7litres/m2/day) = 185
liters/ day. The other demand figures are calculated similarly.
Based on the above calculations, Ahmed can conclude that the daily consumption of his garden will
not exceed 2m3. In addition, he can see that the maximum monthly consumption will not be more than
58m3 which will be at the peak of summer. Furthermore, he can also identify the total annual water
consumption per plant category, i.e., the annual water consumption for palms will be around 160m3.
Note: 10% contingency over the above-mentioned rates is a usual practice in order to account for
maintenance activities and minor system leak maintenance activities and minor system leakage.
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4. Irrigation systems
After you have designed your garden, selected the right plants and calculated your irrigation water
needs, it is time to invest in an irrigation system. The right irrigation system design is needed to
achieve the maximum water savings.
This section gives an overview of irrigation systems, key components, and the main design principles.

31
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4.1 What is Irrigation?
Irrigation is the application of water to the soil,
which can then be absorbed by plant roots in
order to replenish the water that they have lost
through transpiration. Transpiration is the process
in plants whereby water is lost from the leaves
and becomes vapor in the air. Transpiration,
together with evaporation from the soil surface,
are key components of “evapotranspiration,” the
movement of water from the earth’s surface to
the atmosphere because of high temperatures.

Since the late 19th century, irrigation has been
applied through technical devices such as pipes,
which carry the water through a network in which
valves determined the path. The water is then
supplied to plants through emission devices which
limit evaporation losses to the air. In older setups,
the amount of water supplied to each plant was
determined by a human operator who operated
the valves that controlled the water flow.
In the UAE, most private premises still irrigate with
either flood or manually-controlled pipe irrigation
systems, and a lot of irrigation water is being
wasted. In recent years, though, the introduction
of automatic irrigation systems has provided a
much more sustainable alternative.
An automatic irrigation system is built around
a smart electronic controller that sends signals
to valves to determine when they should open
and close, controlling the water flow through the
pipes and emission devices. Through appropriate
pre-setting of timings into the smart controller,
the timing, duration, and overall volume of water
provided to plants at different times of the year
can be precisely metered. This ensures that each
plant gets the exact amount of water it requires
and not more, keeping losses through evaporation
and infiltration to a minimum. In more advanced
systems, additional sensors can measure the soil
moisture, the wind levels and/or the availability of
rain, and then adjust the amount of water given
to plants independently.

Figure 6 – Evapotranspiration process in plants

In the old days, irrigation was done by directing
water through channels to planting beds (floodirrigation). This old method wasted large amounts
of water through evaporation and infiltration to
soil without the plants benefiting from the water
applied.

4.2 Automatic Irrigation System
Components
Figure 8 shows a typical setup of an automatic
irrigation system and its components for residential
use. Each component is explained along with an
image.
Water Source is the connection with the public
municipality to supply water for irrigation on your
private premises. This is usually metered by the
local water utility.
Water Tank is used for storing water on site. The
size of the tank should be calculated to ensure a
minimum storage capacity of at least 1.5 times the
daily watering requirements for all plants.
Water Pump is used to deliver water from the tank
to the irrigation network based on a flow rate that
is calculated from the irrigation schedule and the
number and size of valves the irrigation system is
designed to supply at the same time.

Irrigation Filter is a component that minimizes
future maintenance and operational problems as
it removes suspended solid particles such as sand
and other debris, from the water. These solids
might otherwise plug components and prevent
the irrigation system from working properly. Once
installed, the irrigation filter must be checked and
cleaned regularly. Irrigation filter requirements are
assessed depending on the quality and quantity of
the water source. Ask a specialist for recommended
irrigation filters.
Water Meter is used to collect data on water
consumption and can be vital in preventing high
water bills and detecting leaks.
Backflow Preventer, also known as a non-return
valve, is usually installed after the pump and
automatically prevents the reversal of water flow.
If backflow takes place, the irrigation devices can
absorb fertilizers and/or pesticides from the soil,
passing them into irrigation lines, then into the
water tank or public drinking water supply. A
backflow preventer protects drinking water from
being contaminated by fertilizers/pesticides due
to backflow.

In a recent desktop case study on more than 50
premises4 it was estimated that 20-30% of water
savings could be achieved by upgrading old
irrigation systems into automatic irrigation systems
using the latest controllers and high efficiency
emission devices.

Figure 7 – Flood irrigation using channels in Al Ain Oasis
4 Desktop case studies by ADDC in attempt to optimize the irrigation water consumption in private premises 2019.
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Figure 8 – Residential irrigation system overview
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Pressure Regulation Device is installed on the
electric switch, or on the main line after the pump,
or built in the sprinklers or drippers and the dripper
lines. It is an extremely important component in
modern irrigation systems as it has two functions.
First, it ensures consistent and appropriate water
pressure that enables system flows to be properly
balanced and for emission devices to work properly,
thus enabling the delivery of the exact amount of
water to the plants. Second, it ensures that overpressure conditions cannot occur, protecting the
irrigation network and its components from failure.

Irrigation Wires are waterproof wires that connect
the controller to the valve and ensure the safe
automatic operation of the system. Appropriatelyengineered connectors link the irrigation wires
together and connect them to control valves,
ensuring a safe and waterproof connection.

Pipes & Fittings, refer to elements of the irrigation
distribution system including main lines, submains
and laterals, which transfer water to all parts and
zones in an irrigation system. They can be made
of PVC or Polyethylene and connect pumps to
control valves and the final emissions devices,
such as sprinklers, bubblers and drippers, as well
as dripper lines.

Automatic Control Valves receive signals from
the controllers to open and shut, ensuring water
is delivered at specific times and for set durations.
The sending of the signal is based on the irrigation
schedule or program stored in the controller. The
control valves are also known as “electric valves,”
“solenoid valves,” or “remote-control valves.”

Figure 10 - Irrigation Decoders Wiring
“Photo courtesy of Hunter Industries Incorporated.”

Figure 12 - Pipes and Fittings
“Photo courtesy of Rain Bird Incorporated.”

Figure 14 - Automatic Control Valve “Solenoid Valve”
“Photo courtesy of Hunter Industries Incorporated.”

Sensors are connected to the irrigation controller
to prevent watering during rainfall or other wasteful
actions. Sensor types include soil, moisture, wind,
temperature and rain sensors.

Valve Boxes are plastic chambers that house
various components of the irrigation system such
as control valves, water meters, flush valves, and
vacuum breakers.

Water Delivery Devices (emission devices):

Figure 13 - Valve Box
“Photo courtesy of Rain Bird Incorporated.”

Figure 15 - Pop up Sprayer
“Photo courtesy of Hunter Industries Incorporated.”

Master Valve and Flow Sensor can be manual
or electrically enabled and allowing users to
selectively close down parts of the irrigation
network. These valves allow regular maintenance
and prevent waste of water in the case of a sudden
line breakage or malfunction in the system. Noting
that water leakages are considered to be one of
the main reasons for high water bills.
Air Relief Valves are valves that allow air to be
expelled from the system when the irrigation
system turns back on. Air relief valves are usually
installed on main lines only and are not required
in all systems.
Irrigation Controller, sometimes also referred
to as the “irrigation timer,” allows the irrigation
system to work automatically by providing signals
to control valves according to a specific program,
ensuring that the valves operate at certain times
for a set duration.

Figure 9 - Irrigation Controller
“Photo courtesy of Hunter Industries Incorporated.”
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Figure 11 - Temperature Sensor
“Photo courtesy of Hunter Industries Incorporated.”

· Pop up spray sprinklers deliver water
to small lawn areas.
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The previously-listed components are available in
the market from different manufacturers.

· Pop up rotary sprinklers deliver water to small
and medium lawn areas regularly with high
efficiency. Their large droplets reduce the “wind
effect,” thus saving water.

4.3 Component Selection Tips
When selecting your irrigation system components,
the following features are recommended:
Controllers:

Figure 20 - Pressure Compensating Inline Drippers
“Photo courtesy of Hunter Industries Incorporated.”

Figure 18 - Fixed Flow Bubblers
“Photo courtesy of Hunter Industries Incorporated.”

Figure 16 - Popup Rotary Sprinkler
“Photo courtesy of Hunter Industries Incorporated.”

· Rotors deliver water to large lawn areas.

· Pressure Compensating Drippers are emission
devices that deliver small calculated and uniform
amounts of water to trees, shrubs, groundcover
and flowerbeds; they are recommended for
sandy soils and are considered to be water
saving devices.

· Trees/Palms Root Watering System: These
systems deliver water directly to the root zones
of trees and provide them with access to oxygen
and vital nutrients. Root watering systems come
pre-assembled for ease of installation and are
serviceable from the above-ground level.

Irrigation Control Wires:

Figure 21 - Root Watering System
for Trees and Palms

Figure 22 - Different
Sizes of Root Watering
System

· Lawn Sub-surface Dripline: Driplines with
multiple spacing ranges are buried 10-15 cm
below the lawn surface, applying water directly
to the lawn root zone area. Driplines need to
be protected from root intrusion by either a
protective material at the dripper outlet or by
wrapping the driplines with geotextile.

Figure 17 - Popup Sprinkler
“Photo courtesy of Hunter Industries Incorporated.”

· Pressure Compensating Bubblers with (fixed
flow rate) are sometimes suggested to save
water as they are commonly used in irrigation
systems to deliver water to trees. However, it is
recommended to use drippers instead, as they
are more efficient.

· That have Wi-Fi features which enables remote
access via the internet
· That can be connected to various number of
sensors
· That can be connected to a mini weather station
· That have seasonal adjustment capabilities
· For big premises, modular controllers are
recommended for future expansions of the
irrigation network as more valve zones can be
added
· That can connected to smart flow sensors
in order to provide flow monitoring
and leak detection over the premises.

Figure 19 - Pressure Compensating Online Dripper
“Photo courtesy of Hunter Industries Incorporated.”

· Irrigation control wires should be color coded.
One color should be used for common wires
that will connect all valves to the controller
and different colors should be used to connect
individual valves to the controller. It is also
recommended that numbered tags or ferrules
be used to identify wires at the controller and
at the valves for future reference.
· It is necessary to use waterproof wire connectors
to ensure proper signal transfer and to avoid
connection problems.
· Wire insulation must be rated for outdoor use,
with ultraviolet protection.
Automatic Control Valves:
· Automatic control valves should be made from
plastic or glass reinforced nylon to avoid rusting .
· Automatic control valves are recommended to
be equipped with a pressure regulation device.
· Electric control valves should be installed in
valve boxes and connected to the irrigation
control wires via waterproof wire connectors.
· Automatic control valves must have a pressure
rating of at least 150 PSI.
Pop up Spray Sprinklers, Rotary Sprinkler &
Rotor Sprinklers:

· Pressure Compensating Inline Drippers (referred
to as drip lines) are emission devices that come
in pipes that have built-in drippers with a certain
flow rate, installed at a specific spacing or
interval. They deliver small measured and uniform
amounts of water to trees, shrubs, groundcover,
and flowerbeds. They are recommended for
sandy soils and considered to be water saving
devices.

· All must have matched precipitation nozzles.
· All must have adjustable nozzles.

Figure 23 - Sub-Surface Irrigation for Lawn
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· All must have built-in check valves, especially
for servicing sloped areas.
· Spray and rotary sprinklers must have pressure
regulation devices built into the sprinkler stems.
Bubblers:
· All bubblers should be pressure regulated, fixed
flow and installed with an inlet filter screen.
Drippers and Drip lines:
· All drippers should be the fixed flow type, with
pressure compensation.
· All drip lines should be pressure-compensated
with a continuous self-cleaning mechanism.

4.4 Irrigation System Design
The irrigation system should be designed by a
professional irrigation specialist. In some countries,
irrigation system designers are professionally
certified to ensure only efficient systems are
designed. This guide will provide general tips
for design. It is recommended that you ask your
designer to take these tips into consideration when
designing the system.
The system design must take into consideration
the following factors:
·
·
·
·
·

Plant type: grass, trees, shrubs
Soil type
Water quality
Plant water requirements (as provided in section 3)
Weather conditions

The main objectives of an irrigation system design are:
·
·
·
·
·
·

Providing the right amount of water for each plant
Water conservation
Energy conservation
How to irrigate?
When to irrigate?
How to operate and manage?

The design process should contain the following
elements and should be checked by the homeowner
or representative:
1)

Irrigation water demands: a calculation table
showing the irrigation water consumption
for each season or month. In section 3, we
have shown how you can calculate your daily
requirements for irrigation water in each month.
We recommend that you check this calculation
and understand how to calculate the volume
and cost of water for irrigation.

2) All non-irrigated and irrigated areas should be
clearly shown on plans.

3) Types of irrigation emission devices, with the
numbers needed for each device and the flow
for each plant. Different types of emission
device should not be mixed on the same valve.
A valve should be provided for each different
type of device. If the area to be irrigated is too
small, then we recommend using drip lines
for all types of plants to limit the number of
valves needed.

It is always recommended to irrigate twice per day
when possible. This maximizes the water uptake
by plants and reduces losses due to evaporation
and infiltration.

4) Sprinkler spacings should be in-line with the
selected sprinkler type and characteristics.
These will be provided by the manufacturer.
In particular the sprinkler spacings on the lawn
zones should be less than the delivery radius
as specified in the product catalogue
5) Irrigation schedule, showing the total irrigation
application rate for each season or month.
The total irrigation application rate per season
should be in-line with the total irrigation water
demand per season which was calculated in
step number 1.
6) Pressure control strategy to ensure that the
minimum pressure at each irrigation zone/
solenoid valve is higher than the operating
pressure specified for the emission device as
shown in the device catalogue. 5
7) Management strategy for seasonal flowers,
which should be irrigated by separate solenoid
valves. Its recommended not to irrigate
different seasonal flowers and shrubs under
the control of just one solenoid valve.
8) All irrigation components should be clearly
noted in a plan:
Proposed pump capacity flow (Q) and head (H)
Backflow prevention device
All water emitters and bubblers
Main lines and lateral piping, with all
irrigation valves
· Pressure regulating components
·
·
·
·

Irrigation scheduling is one of the most important
factors in any irrigation system, as the schedule
will determine when to irrigate and how much to
apply. At the same time, the schedule will help
determine the required pump and tank capacities.
The irrigation schedule is developed based on the
individual plant types, weather conditions, soil types
and the emitters used. The main factor in effective
scheduling and designing appropriate delivery
volumes is to know how much water the plant
needs. An especially important factor to consider is
the emission and/or precipitation rate, usually found
in the specifications of the device used. Based on
the emission/precipitation rate and the daily water
requirements, the application time can be set.

5 All reputable irrigation manufacturers publish their latest products in catalogues that are available online.
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5. Operation and
Maintenance
Conserving water in your garden is best achieved by using the right design, selecting the right
plants and installing the right irrigation system. However, all conservation measures are rendered
ineffective if the system is not maintained efficiently. Only regular and effective maintenance
of plants and irrigation systems deliver sustainable results. This section provides guidelines for
maintenance best practices for both irrigation and plantings.
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5.1 Irrigation System Maintenance

5.1.2 Ongoing (Routine) Maintenance

5.2 Plant Maintenance

Regular and routine maintenance of the irrigation
system is the only way to ensure that the system
operates optimally. The maintenance schedule
should ensure that checking and replacement of
components is carried out when required, and that
a plan to respond to unforeseen problems such
as damage or vandalism is available to keep the
system working well and to minimize wasted water.

• Check the system components regularly to make
sure they are working properly and redistributing
water correctly.

• Generally, each plant type requires a different set
of maintenance activities. This must be further
modified according to its species, age, location,
growth and general health. Broadly speaking,
maintenance can be divided into two categories.

Establish a periodic and ongoing maintenance
schedule to inspect and report on the performance
of the irrigation system and key components,
as per the manufacturer’s guidelines and
recommendations.
Create a station/zone map for ease of system
inspection and controller programming. In the
absence of a detailed drawing, include the location
of key components such as controllers, main
shutoff valves, isolation valves, remote control
valves, filters and any sensors or decoders. The
below schedules are useful as a guidance checklist
for homeowners when dealing with irrigation
maintenance agencies or technicians.
5.1.1 Periodic Maintenance
ITEM
NO.

ACTIVITY

FREQUENCY

1

Review the system components (as per the
manufacturers’ recommendations) to verify
the system functionality.

Monthly

2

Inspect and verify that the backflow
prevention device is working correctly, and
have it tested as required.

Yearly

3

Check and confirm that the water supply and pressure
meet system requirements for optimal efficiency.
(This can be observed by checking wetness in the
plant rootzone, checking coverage of spray heads, and
observing pressure at drip ends)

Weekly

4

Adjust valves for proper flow, closing speed,
and operation as needed. Turn the adjustment
screws clockwise to increase pressure,
counterclockwise to reduce

As required

5

Inspect and verify that pressure regulators
are properly set and adjusted – to be verified
by assessing system pressure and by opening
the valve box & checking

Monthly

6

Test system wiring for continuity and
integrity, and record the voltage readings
using a multimeter - If the voltage is below 22
V the wiring is malfunctioning and needs to
be mended.

Monthly or
whenever
fault is
noticed

Seasonal adjustment of schedule. From May
to September, full capacity irrigation; from
September to November and March to May,
75% capacity; from December to February,
50% capacity.

Seasonal

8

Flush the system regularly to ensure the
efficient flow of water.

Once every
6 Months

9

Perform an Irrigation Water Audit for the
entire irrigation system

Once Per
Year

7
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• Check and clean filtration systems as needed –
remove the screen filters every three months,
remove the dirt with a water spray, and reinstall.
• Check and verify the proper operation of the
controller, usually through the controller screen.
Confirm correct date/time input and that there
is a functioning backup battery.

• Preventive maintenance consisting of a
comprehensive schedule of routine operations.
• Corrective maintenance based on time to time
observations that require a certain reaction to
maintain health.

• Check and verify that the sensors used in the
irrigation system are working properly – by
visual monitoring of the controller screen and
by checking update messages.

The replacement of unhealthy and dead plants
is a last resort, but should be done on demand,
according to a plan to respond to unforeseen
problems such as pest and plant disease problems.

• Check and verify that sprinkler heads are
operating at recommended pressures and are
properly adjusted — nozzle size, arc, radius, level
and attitude with respect to slope – by visual
monitoring and by controller data analysis.

5.2.1

• Check that plant material is not blocking the
sprinkler heads through visual assessment.
• Check drip irrigation zones, pressure regulators,
and service filters by flushing laterals to remove
any foreign objects on a monthly basis.
• Check for clogged tubes, missing emitters or
damage to tubing, and make repairs as needed.
Make checks by visual observation.
• Repair or replace broken pipes or faulty parts and
restore the system to the original specification.
Most controllers have a leak detection notification
system, but visual observation for puddles and
overly wet areas can also show where problems
have emerged.

Plant Nutrition and Fertilizer Management
Local soils in Abu Dhabi are generally observed
to be of low fertility as they may not supply some
elements that are required to sustain plant growth
and health. Macro and micronutrients are listed in
the table below. Sampling is recommended from
time to time to decide on any requirements for
fertilizer application.
ESSENTIAL ELEMENTS FOR PLANT GROWTH

Maintenance of Soil & Surfaces
• Soil conditions should be considered for plant
growth, based on plant type and species.
Sufficient root penetration depth should be
ensured by making sure that hard pans and
impermeable materials are absent. Also, soil
should be well drained to obtain optimum water
holding capacity.
• Optimum levels of pH for soil are 6.5 to 8.
An ideal level of soil electrical conductivity is
between 1 to 2.5 dS/mm and soils exceeding 2.5
dS/m should be amended by adding gypsum,
or using leaching treatments etc.
• Proper aeration is an important factor for
ensuring healthy soil, and this can be carried
out by raking and loosening the surface soil.

Macronutrients

Macronutrients

Carbon (C)

Iron (Fe)

Hydrogen (H)

Manganese (Mn)

Oxygen (O)

Boron (B)

Nitrogen (N)

Molybdenum(Mo)

Phosphorus (P)

Copper (Cu)

Potassium (K)

Zinc (Zn)

Calcium (Ca)

Chlorine (Cl)

Magnesium (Mg)

Nickel (Ni)

Sulfur (S)

Cobalt (Co)
Sodium (S)
Silicon (Si)

Irrespective of testing results, a general
recommendation for fertilizer management in
Abu Dhabi is summarized below:

LANDSCAPE PLANTS - ANNUAL MANURES/ FERTILIZER APPLICATION SCHEDULE

• Ensure that replacement parts of the same brand
are used.

• Valves must have the features required to meet
specific location conditions, such as water flow
requirements, pressures, and water quality.
Some makes of valves are not suitable for very
saline conditions and high pressure etc. and
should be chosen accordingly.

• It is recommended that soil testing be regularly
carried out to monitor soil condition.

Plant Maintenance Practices

• Complete repairs in a timely manner to keep the
irrigation system in top performing condition and
to keep unnecessary water losses to a minimum.

• Only the proper specification of sprinklers or
nozzles used for system repairs will provide the
matched water flow rate for plants that require
the same amount of water as their neighbors.

• Covering open landscape soil surfaces
with organic mulch helps to reduce the soil
temperature and limit access of air to the soil
surface, reducing evaporation of irrigation water.
The presence of mulch also inhibits weed growth.

Plant Type

Organic Manure
(Heat Treated Cow Manure,
Compost etc.)-Kg/Yr

Slow Release
Fertilizers (Organic or
Inorganic) - Kg/Yr

NPK Fertilizer Kg/Yr

Palms (Each)

25 (4doses/Yr)

1 (4 doses/Yr)

6 (6 doses/Yr)

Tree/ Specimen Shrubs (Each)

16 (4doses/Yr)

0.6 (4 doses/Yr)

4 (6 doses/Yr)

Shrubs/ Climbers (per m2)

10 (8-9 doses/Yr)

0.25 (4 doses/Yr)

3 (6 doses/Yr)

Groundcovers/Seasonals/
Ornamental Grasses (Per m2)

8 (8-9 doses/Yr)

0.25 (4 doses/Yr)

3 (6 doses/Yr)

1 (6 doses/Yr)

50 g (3-4 doses/Yr)

Lawn (per m2)

5 (6 doses/Yr)

0.25 (4 doses/Yr)

4 (6 doses/Yr)

2 (6 doses/Yr)

75 g (3-4 doses/Yr)

Succulents and Cacti (per m2)

2 (5-5 doses/Yr)

0.1 (2 doses/Yr)

0.5 (2 doses/Yr)

Urea - Kg/Yr

NA

Micronutrients g/Yr

80-100 g (3-4 doses/
Yr)

50 g (3-4 doses/Yr)

NA

NPK Fertilizer proportion - 3:1:1 for trees, 3:1:3 for palms

Homeowner
HomeownerIrrigation
Irrigation Manual
Manual || 2021
2021

44
21

It is always at the discretion of the homeowner or
gardening enthusiast to decide on the application
of fertilizers, based on the plant and soil health
conditions. Other than soil/ basal application,
fertilizers may be applied through foliar sprays
at appropriate concentrations (recommended by
manufacturers) and through fertilize dosing in the
irrigation water (fertigation).
Plant Protection from Pests, Diseases and Weeds
Major problems affecting plant health other than
the content of soils are:
- Prevalence of pests such as insects,
nematodes, mites, rodents, birds, etc.
- Presence of disease-causing pathogens, such
as fungi, bacteria, viruses, phytoplasmas, etc.
- Competition from weeds, parasitic plants, etc.
All plant health issues should be diagnosed based
on symptoms and by identification of the causative
agents. For example, pest problems are diagnosed
through the visual observation of organisms,
such as worms, flies, beetles, bugs, soft bodied
insects, etc. To reduce the environmental impact of
horticultural chemicals, it is always recommended
that homeowners utilize integrated pest and
disease management strategies that involve
optimized combinations of horticultural, physical,
biological, hormonal, and chemical methods.
Soft bodied insects can be controlled without
using dangerous chemicals by applying safer
alternatives, such as neem oil, mineral oil, soap
solution, tobacco decoction, and garlic, chilly
pepper solutions, etc. When more than 15-20% of
the plant is damaged, only then should treatment
with more toxic chemicals be considered, using
legally available products.
Weed infestation is a major issue affecting the
landscape, visual aesthetics and plant health.
Weeds consume water and nutrients intended
for ornamental plants, reducing the quality of the
landscape. Mulching and raking are helpful for
reducing weed infestation.
The most important sources of weeds are seeds
contained in cow manure and compost. To prevent
unwanted plants from arriving in the garden, the
careful selection of only heat-treated and properly
composted organic manures is advised. Regular
manual weeding is essential at weekly intervals to
keep the landscape weed-free. If more than 25%
of the area becomes weed infested and manual
weeding is not feasible, safe post-emergent
chemical herbicides may be used.
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Plant Growth Control by Pruning/Trimming/Mowing
• Plant growth control is very important for
maintaining the visual aesthetics of plants, palms
and trees.
• Dry leaves and branches should be removed
every two weeks.
• Trees and palms should be grown straight by
providing stable stakes/ support systems and
ties until trees are free standing.
• Branches arising from the main trunk of the
tree should be cleared up to a height of 1.6-1.8
meters in human traffic areas to avoid impeding
pedestrian movement. Proper pruning also helps
the development of a proper shady crown.
• Trees should be pruned seasonally before the
advent of the Shamal winds so as to downsize the
canopy size and avoid the danger of uprooting,
or breakage of the main trunk.
• Palm trees crown should be cleaned, and trunk
skinning and shaping should be carried out to
suitable aesthetic standards by experts at least
2-3 times yearly. The removal of offshoots will
maintain a single strong trunk for the palm.
Shrubs/ Climbers/ Groundcovers Bedding Plants &
Ornamental Grasses

Figure 24 – Tree pruning method recommended by Abu Dhabi Municipality (photo courtesy ADM maintenance manual)

• Shrubs and groundcover should be trimmed at
biweekly intervals during the growing season
and at monthly intervals during the dormant
seasons. Trimmed waste can be bio-composted
and reused as manure.

• Broad grasses should be reduced to no less
than 70% of the original height of the leaf blade.
Weekly mowing should be carried out during
the growing and sunny seasons, while mowing
frequency can be reduced to twice a month
during the winter.

• Hard pruning should be avoided in dormant
winter months and peak summer months.

• Only sharp cutters should be used to mow
the grass.
• Zero cutting should be avoided unless as part
of seasonal lawn refurbishment maintenance
events.

• Appropriate tools and trained gardeners should
be used for trimming and maintenance of
aesthetics.
• Ornamental grasses should be cut when the
grasses are overgrown and dry leaves are
excessive and visible. Usually ornamental grasses
such as Pennisetum need to be cut back to a
stub length of 20-25%.
• Groundcover should be cut to 100-150mm
height to accelerate the growth of new branches.
• Proper edge/string trimmers and leaf blowers
should be used to maintain neat edges.
Lawn Mowing and Edging

• Grasses with narrow spreading leaf blades may
be mowed to remove up to 50% of the leaf blade
growth in a single mowing session.
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5.3 Tips To Maintain Healthier Plants

5.3.3

5.3.1

A lawn lends a sense of space and flexibility to the
landscape. Proper maintenance of lawn areas will
ensure homeowner satisfaction.

Palms & Trees Maintenance

• Surrounding locations should be cleaned and
neatness maintained to avoid havens where pest
and diseases can shelter and build up.
• Digging, weeding and root covering – basins
should be aerated and kept weed free to ensure
proper utilization of water and fertilizers by the
trees themselves. Also, avoid allowing irrigation
water to spray onto tree trunks to avoid the
development of aerial roots.
• Palms require 100-150 liters of water per day
during the hot summer months and 50-75 liters
per day during winter months. Other types of
trees have water requirements that vary between
60-80 liters for peak summer months and 3040 liters during winter months. Best time for
irrigating is early morning or late afternoon.
Follow the instructions given in other sections
of this manual and in local authority guidelines.
• Timely application of fertilizers and soil improvers
and the carrying out of pruning etc. should be
conducted as per the specified schedule.
• Flowers should be removed if palm trees are
meant only for aesthetic purposes so to avoid
fruiting and to prevent dropped fruit from
affecting the surrounding ground and surfacing.

Lawn Maintenance

• Good quality lawns require careful
maintenance during the vital early
establishment period. After planting, care
should be taken to attain a level surface
and that is fully covered with fertile soil by
use of a proper top dressing. Top dressing
is a prepared and graded soil, mixed with
fertilizers, that is applied to the surface of the
lawn.
• Fill gaps in soil coverage, grass seed, or turf
in a timely manner to ensure development of
a full and even coverage of grass.
• Regular cutting with a lawn mower will ensure
proper lateral spread and coverage of the
lawn.
• Vertical growth of grass leaves and shoots
should always be limited to no more than
50mm.
• Every six months the lawn should be
dethatched and aerated using professional
dethatching and vert cutting equipment.

• Climbers should be guided on a wired or
trellised support system to achieve the aesthetic
appearance envisaged in the design.

• Root grubs and army worms are common
pest problems, and application of
Esfenvalerata will provide effective control.
Most diseases that afflict seashore paspalum,
such as dollar spots and brown patches
can be easily controlled through cultural
methods, such as limiting the amount
of nitrogen applied per year, controlling
watering effectively and ensuring balanced
nutrition.

• Proper aeration of the soil surface and weekly
removal of weeds are vital for healthy landscape.

• Follow the instructions in other sections of
this manual and in local authority guidelines.

5.3.2 Shrubs, Ornamental Grasses &
Groundcover Maintenance
• Shrubs and climbers require support in the initial
stage of growth.

• Remove aerial roots, shoots, suckers, and
branches that distort the desired shape and size.
• Hedges should be trimmed to encourage growth.
The site should be regularly cleared of dry
leaves, debris and/or any undesirable materials
to maintain pleasant aesthetics and to limit the
breeding of pests and diseases.
• Follow the instructions given in other sections
of this manual and in local authority guidelines.
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