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Abstract 

Water scarcity is an increasingly significant issue for the United Arab Emir-
ates. The country’s diminishing groundwater reserves, rising per capita de-
mand and reliance upon energy-intensive desalination threaten future wa-
ter security. This report explores the problem in a local and national con-
text, analyzing irrigation patterns in the case study of Jumeirah English 
Speaking School and broader country-level usage over time. Statistical 
modelling helped reveal seasonal fluctuations and generate relevant fore-
casts. National water usage is projected to reach 2.22 billion m3 in 2030 
and 2.64 billion m3 in 2040. The corresponding increase in demand will 
have severe environmental implications; a 0.8 billion kg increase in annual 
CO2 emissions if current desalination technology remains unchanged by 
2030. Upon such enhanced understanding of the implications of freshwater 
production, we devised a set of national- and local-level targets. Recom-
mendations include improving desalination practices, recycling wastewater, 
and behavioral science-based public campaigns; locally, we suggested 
changes to plumbing and irrigation methods and a community reporting 
system to minimize water wastage.   



Contents 

1 Introduction 1 
1.1 Background .................................................................................... 1 
1.2 Methodology .................................................................................. 1 

1.2.1 Our School ............................................................................... 1 
1.2.2 Data Collection ........................................................................ 2 

2 Jumeirah English Speaking School 2 
2.1 Data Analysis ................................................................................. 2 

2.1.1 Extrapolation .......................................................................... 3 
2.1.2 Takeaways................................................................................ 4 

2.2 Broader Relevance.......................................................................... 5 

3 Generalization 5 
3.1 National Water Use ........................................................................ 5 

3.1.1 Predictions ............................................................................... 8 
3.2 Environmental Implications ............................................................ 9 
3.3 Evaluation .....................................................................................10 

4 The Future of Water 10 
4.1 Targeted Recommendations ..........................................................11 

5 Conclusion 15 

6 Works Cited 17 

7 Appendix 20 
7.1 Raw Data ......................................................................................20 

7.1.1 JESS Irrigation .......................................................................20 
7.1.2 UAE Population Estimates .....................................................20 
7.1.3 UAE Water Usage ..................................................................21 

7.2 All Data ........................................................................................21 
 

 

 

 

 

 



1 

1  Introduction 

1.1  Background 

The issue of water scarcity holds massive consequences for the United Arab 
Emirates’ policy and development. The country’s groundwater reserves are 
among the lowest in the world and rapidly diminishing; its dependence on 
desalination is responsible for immense and growing quantities of green-
house gas emissions. Paradoxically, the country’s water consumption per 
capita ranks among the highest in the world (ITA, 2019). There is an im-
mense difference between what the UAE desert can reasonably support and 
what its residents demand, and this difference has created a growing crisis 
in water management that will affect generations to come. As high school 
students, we are deeply concerned about current practices and the future 
of water security in the Emirates. 

The purpose of this report is to explore the extent of the issue by con-
textualizing abstract statistics via data analysis and hence formulate rec-
ommended improvements. We chose to examine the overarching problem 
first through our school’s usage patterns, designing realistic targets at a 
local level. We then take a broader national view, suggesting policy and 
corporation-level changes that are necessary to ensure a future where water 
remains sustainably accessible to all.   

1.2  Methodology 

To gain a more conceptual understanding of water scarcity in the UAE and 
the environmental implications of water production, various data is col-
lected and analyzed to generate contextualized conclusions. Jumeirah Eng-
lish Speaking School (JESS) is investigated due to its contextual proximity 
and personal relevance; national analysis helps render a holistic picture of 
water usage like the emissions from desalination (the main source of UAE’s 
freshwater).  

In addition to better understanding water scarcity, various relevant 
strategies and techniques are evaluated and recommended as solutions to 
ameliorate the environmental impact of water production. 

1.2.1  Our School 

Jumeirah English Speaking School, (Arabian Ranches campus) is a coedu-
cational school with over 2050 students (Which School Advisor, 2023) and 
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a campus area of approximately 34,830 m2.[1] The school is located in Ara-
bian Ranches, a residential area in Dubai, United Arab Emirates.  

1.2.2  Data Collection 

National data are sourced either from governmental reports or international 
agencies. JESS irrigation data are historical recordings of a water meter. 

2  Jumeirah English Speaking School 

2.1  Data Analysis 

JESS records school-wide irrigation wa-
ter usage weekly. This data has a saved 
history since January 2022. Every Sun-
day, the reading from a cumulative wa-
ter meter is recorded. The dataset has 
some gaps during certain school holi-
days.  

Figure 1 is a crude scatter of the 
datapoints; the horizontal axis repre-
sents time while the vertical axis is a 
scale of the raw readings. This cumula-
tive graph demonstrates interesting cur-
vatures prompting further investigation. 

A plot of the weekly change of water used (Figure 2) demonstrates a 
sinusoidal shape. The shape and periodicity of the pattern suggests a sea-
sonality effect caused by the natural yearly weather cycle – plants require 
more water during the summer to compensate for higher temperatures and 
evaporation rates.  

There are visible irregularities in the more recent part of the dataset 
(weeks 70 to 80) – the usage is lower than what previous patterns may 
indicate. This might be explained by the recent replantation of the grass 
field, which called for a pause in that area’s irrigation. This event intro-
duced this visible one-time anomaly in the data. Otherwise, the data 
demonstrates an average rate of increase of around 620 m3 per week.  

The above statistics – both the cumulative and instantaneous (discrete) 
figures – are presented on Figure 3: 

 
1 Estimated using satellite data via Google Maps. 

Figure 1: Water meter raw readings 

Figure 2: Weekly delta of readings 
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Figure 3: Graph of JESS irrigation water usage 

2.1.1  Extrapolation 

Catering for the data’s nature as a time series and its seasonal characteris-
tics, forecasting software Prophet (Taylor & Letham, 2017) was used to 
draw predictions of and quantify patterns in the water usage.  

The data can be described by two features: a linearly increasing trend 
and periodic seasonal fluctuations. The periodic variations were modelled 
well by a Fourier series of order one, which is basically a sinusoidal function. 
The modelled predictive pattern is visualized in Figure 4. 

 
Figure 4: Graph presenting a forecast of JESS irrigation water usage 
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These observations composed the forecast of future water meter read-
ings. The predictor calculated a linear increase of 625 m3 per week (very 
similar to the average found above). The seasonal effects follow an additive 
sine pattern with an amplitude of 2055 m3 centered on the 19th of July. In 
other words, the cumulative usage can be approximated by: 

Wc(𝑥𝑥) = 625𝑥𝑥 + 2055 sin �𝑥𝑥 − 29.3
8.30

� + 𝐶𝐶  (1) 

where Wc is the cumulative reading, 𝑥𝑥 is the number of weeks since the 
start of a year, and 𝐶𝐶 is an arbitrary constant accounting for any previous 
cumulation.  

 This function’s derivate, or the model of the weekly usage, makes more 
intuitive sense; at an average usage of 625 m3 per week as discussed above, 
the seasonal effects have an amplitude of 247 m3 and its peak is located 
on the 19th of July. These figures have more direct meaning, for example, 
showing that the difference between the highest and lowest usage per week 
is around 495 m3; a ratio of 2.3. (In the actual data, due to the lack of 
smoothing and outliers, the maximum difference is over 600 m3.) The func-
tion, Wr(𝑥𝑥), is as follows: 

Wr(𝑥𝑥) = 247 cos �𝑥𝑥 − 29.3
8.30

� + 625 (2) 

2.1.2  Takeaways 

Select desert plants: 
From the seasonality analysis, summertime is observed to consume up to 
2.3 times the amount of water used in winter. This raises questions about 
the choice of plants and their water requirements; desert plants adapted to 
hot climates may considerably reduce water consumption from irrigation. 

Minimize vegetation: 
Plainly, maintaining greenery in a desert climate is a massive water sink. 
The lack of rainfall means almost all the plants’ water requirements must 
be artificially supplied. Worse still, high temperatures, low humidity, and 
sandy soil accelerate transpiration and increase evaporation and runoff 
losses, further increasing water consumption. In numbers, it is seen that 
JESS spends 620 m3 per week to maintain approximately 9,330 m2 [2] of 
grass field and 400 m2 [3] of general vegetation. This equates to 2.5 inches 
(6.27 cm) of water (over area) per week. In perspective, this weekly 

 
2 As measured using Google Maps with satellite images. 
3 Estimation 
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consumption is worth 3.5 years of one person’s domestic use.[4] Indeed, 
UAE’s desert climate significantly contributes to these figures – similar 
fields in subtropical regions only require 1 inch per week (Lawrence, 2022). 

 With the lack of abundant sources of freshwater, it is advisable to re-
duce real vegetation wherever possible. Substitutes like artificial grass for 
fields will very noticeably reduce water consumption. 

2.2  Broader Relevance 

Whis this case study seems limited in scope and high in specificity, a few 
universal observations were outlined in 2.1.2 Takeaways. In addition, there 
are many other private institutions of similar size and layout, making this 
investigation representative of at least a typical school. Regardless, the 
scale of water consumed by turf grass has been exposed. 

3  Generalization 

3.1  National Water Use 

The following investigation uses two metrics of water use: consumption and 
withdrawal. Withdrawal is the gross amount of water extracted from nat-
ural sources (including production via desalination). Consumption is the 
net withdrawn amount that is not returned to its source.  

For the UAE, withdrawal statistics were sourced from the United Na-
tions Food and Agriculture Organization AQUASTAT database, while the 
Bayanat portal of the UAE government provided water “usage” datasets. 
This said water usage is understood to be the total measured municipal 
water supplied throughout the country. Hence, while it is neither consump-
tion by formal definitions nor withdrawal, this figure is relevant as it reflects 
the demand of domestic-grade freshwater. (And this water “usage” will be 
hereafter referred to as consumption.) This data is rendered in Figure 3. 

Withdrawal appears to be roughly 3.1 times that of consumption. Con-
sumption and withdrawal increase at averages of 42.2 and 71.8 million m3 
per year, respectively. During 2023, the UAE would consume 1.92 billion 
m3 of water.[5] 

 
4 Comparing to Usage per Capita calculated in 3.1 National Water Use 
5 As projected (linear trend) 



6 

 
Figure 5: Graph of UAE’s yearly water withdrawal and consumption over time 

Consumption per capita 

National water use is considered alongside population data to investigate 
any trends in consumption per capita. Two sources of population data are 
considered: UN estimates and governmental estimates. These two sources 
disagree with a non-negligible difference (Figure 6), so they are presented 
in parallel for comparison wherever appropriate. 

It is evident that the UN’s data resembles a superficial model due to 
its linearity. In general, the UN’s estimates are lower than the governmental 
estimates. Projections of both datasets are made using a linear function 
that follows latest trend of the dataset (which is correspondingly linear, as 
seen in Figure 6). The UN and governmental numbers increase at averages 
of 80 and 125 thousand people per year, respectively. These projections are 
used later in some of the national water consumption forecasts. 
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Figure 6: Graph of UAE's population estimates over time 

The consumption per capita (Figure 7) is projected using a decreasing 
power function increasing between 1.6 and 0.6 m3 per year. A linear pro-
jection is not used here as no evidence or logic suggests that each person 
would use water at a consistently faster rate as time passes; the (although 
limited) data does not demonstrate strong linearity. It is more reasonable 
that the current upwards trend will gradually plateau. 

 
Figure 7: Graph demonstrating an increase of yearly per-person water usage over time 

 

8.3

8.7

9.1

9.5

9.9

2010 2012 2014 2016 2018 2020

N
um

be
r 

of
 p

eo
pl

e 
 (

×
10

6 )

Year

UAE Population
UAE Gov
UN

155

160

165

170

175

180

185

190

2012 2013 2014 2015 2016 2017 2018

A
m

ou
nt

 o
f w

at
er

  (
m

3 )

Year

Usage per Capita, Over Time
Gov Pop Est
UN Pop Est



8 

3.1.1  Predictions 

Predictions of the national water consumption are projected using two dif-
ferent methods yielding three different results, as presented in Figure 8. 

 
Figure 8: Graph of different forecasts of UAE's future yearly water consumption 

The most basic method is a linear extension of the trend in Figure 5. This 
yields the highest values: 2.22 billion m3 in 2030 and 2.64 billion m3 in 2040. 

“Population Method” is a factor-based approach where the product of 
population and usage-per-capita predictions are taken as an indirect result. 
Because the usage per person is not expected to be involatile, this method 
depends more on the population predictions, which is commonly estimated 
by agencies and governments alike; anchoring the water consumption pre-
dictions on a more “common” statistic like population might increase its 
accuracy and allows for naturally non-linear models.  

Hence, there are two sets of predictions via this method, using each of 
the two projections of population based on current data from either the 
UN or the government. The different predictions at key timepoints are 
summarized in Table 1. (PM is Population Method; units in billions of m3.) 

Year Linear PM (Gov) PM (UN) 
2030 2.22 2.16 2.10 
2040 2.64 2.51 2.39 

Table 1: Tabular comparison of different forecast results 

For exact values at specific years, see the table in 7.2 All Data. 
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3.2  Environmental Implications 

 
Figure 9: Graph illustrating approximate CO2 emissions from thermal desalination, de-
rived from water consumption measured values (2012–18) and predictions (2019–30) 

As the UAE population rises – and with it the per capita demand for water 
– the country’s reliance upon desalination will continue to grow. Desalina-
tion is a highly energy-intensive process, especially the thermal methods 
that are generally used in the UAE. As the exact composition of different 
methods is not known, we estimate that, on average, desalination in the 
UAE necessitates 16 kWh of energy per m3 of water (see Table 2). This 
energy is mostly generated from natural gas (Walton, 2019), which releases 
0.185 kg of CO2 per kWh (Carbon Independent, 2023). This translates to 
about 5 billion kg of CO2 emitted per year in 2023 and 5.8 billion in 2030. 
This increase in annual emissions is the rough equivalent of having an 
additional 174,000 cars on the road.[6] 

 In cumulative terms, in the seven years from 2023–30, thermal desali-
nation in the UAE will have released approximately 3.8 × 109 kg of CO2 
into the atmosphere. For context, the average UAE resident would take 
over 174,000 years to emit this amount.[7] 174,000 years ago, early humans 
had essentially just begun to develop language (Pagel, 2017).  

 From this perspective, it becomes obvious that using thermal desalina-
tion in the medium to long term would be catastrophically unsustainable. 

 
6 Assuming the average passenger car releases 4600 kg of CO2 p.a. (US EPA, 2023) 
7 Based on the 2021 per capita emissions of 21.79 metric tonnes (Ritchie, Roser, & Rosado, 
2020) 

3.5

4.0

4.5

5.0

5.5

6.0

2012 2015 2018 2021 2024 2027 2030

C
O

2
em

is
si

on
s 

 (
×

10
9

kg
)

Year

CO2 Emissions from Thermal Desalination



10 

Switching to less environmentally destructive methods of obtaining water 
is imperative and should be considered a matter of urgency. These alterna-
tives are explored and evaluated in further detail in section 4. 

3.3  Evaluation 

Weaknesses of the above analysis mainly reside in the sources of data. Both 
water usage and population data exhibited low corroboration between dif-
ferent sources, such as the government and the UN (for population). The 
lack of agreement both produces differing results and lowers the reliability 
of said data. However, this is well beyond the control of such investigations. 
Ultimately, the most important takeaway are the methods presented and 
the general direction of conclusions drawn. Specifically, the variance in 
population data causes disparities in water usage predictions of up to 10% 
in 2040 and diverges to 14% in 2050. 

Otherwise, linearity in most of the projections may be an oversimplifi-
cation, as complex systems tend to exhibit nonlinearity, but there is no 
justification to use any other (more complex) models.  

The Population Method aims to reduce the inaccuracies in the forecast 
by limiting the model’s uncertainty to a single point – the prediction of 
population growth. As explained earlier, there are often credible sources of 
population estimates from professional agencies, which indirectly provides 
higher accuracy than directly regressing raw data.  

4  The Future of Water 

The bigger picture: national context 

The United Arab Emirates has an arid desert climate, limiting groundwater 
availability for consumption and industrial usage. Indeed, while groundwa-
ter has historically been used for these purposes, a 2015 study found that 
UAE groundwater levels are steadily declining at an approximate rate of 
0.5 centimeters per annum (Sanchez, Ouarda, Marpu, & Allam, 2016). 
Coupled with the Emirates’ rapidly growing population, this depletion ren-
ders existing water use practices unsustainable beyond the next few decades. 

 Thermal desalination therefore accounts for the largest proportion (over 
90%) of potable water (Meshkati, 2019). The country uses several different 
desalination technologies, chiefly multiple-effect distillation (MED) and 
multiple-stage flash distillation (MSF), with small amounts of reverse os-
mosis (RO) (UAE Government Portal, 2023). Although these methods for 
water distillation have been effective in the short term, they are not 
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sustainable long-term strategies as they require excessive amounts of input 
energy. Theoretically, the average desalination energy requirement is 0.86 
kWh m–3 (DESWARE, 2023). However, inefficiencies cause the actual figure 
to be far higher, as summarized for these three technologies in the table 
below. 

Process 
Total energy consump-

tion (kWh m–3) 
Ratio of actual to theoretical  

energy consumption 

RO 3 – 3.5 3.5 – 4 × 
MED 6.5 – 11 7.5 – 13 × 
MSF 13.5 – 25.5 16 – 30 × 

Table 2: A comparison of energy consumption by desalination method (DESWARE, 2023) 

 As conveyed in Table 2, the actual energy consumption per cubic meter 
of the three most used desalination techniques can be many times higher 
than the theoretical value. At present, most of this energy is supplied by 
conventional fossil fuel combustion. Given the non-renewable nature of 
these fuels, coupled with their harmful implications for the climate and 
global systems, a new approach is clearly needed. 

4.1  Targeted Recommendations 

Improving desalination 

An important step is to improve renewable infrastructure, enabling sus-
tainable sources of energy to be used for desalination. The UAE has already 
made forays into solar desalination, with the Dubai Electricity and Water 
Authority (DEWA) planning the construction of the world’s first solar de-
salination plant in Jebel Ali (Cabral, 2022). However, it is imperative that 
renewable desalination is considered less a novelty, more a necessity. Gov-
ernment and private investment will be crucial to refining this technology, 
enabling it to be used more widely in the UAE. A further consideration is 
retrofitting; given that UAE production accounts for 14% of the world’s 
desalinated water (UAE Government Portal, 2023), it is important to adapt 
existing infrastructure to be environmentally sustainable. Where possible, 
this should be done by incorporating renewables. Until then, we should 
focus our efforts on improving efficiencies, thus reducing the energy-inten-
sity of conventional processes. 

Wastewater recycling 

An alternative approach is to circumvent desalination altogether, or at least 
reduce its demand. Various countries have successfully implemented 
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wastewater purification systems. These systems allow water to be recycled 
efficiently, significantly reducing overall wastage – a key consideration given 
the UAE’s diminishing groundwater supply. A notable example is Singa-
pore’s NEWater Project, which processes treated wastewater into high-
grade reclaimed water, suitable for human consumption (Singapore Public 
Utility Board, 2022). This system successfully “meets nearly 40% of the 
country’s water demand” (Yao, et al., 2020), with a relatively low energy 
input of 0.6–0.8 kWh m–3. While the UAE does carry out some wastewater 
recycling, this is primarily for ‘grey water’ uses, such as irrigation. Improv-
ing the grade of this recycled water could make it suitable for ‘white water’ 
uses, such as drinking and domestic supply. Singapore, too, contended with 
water scarcity: it has no natural aquifers or groundwater (Khoo, 2009). 
NEWater proved to be highly effective under these conditions, making it a 
potentially viable strategy for the UAE. Grey water supply systems could 
themselves stand to be improved; there is no direct provision to households, 
offices, and schools, meaning that desalinated white water is typically used 
for irrigation. Making recycled grey water cheaply accessible for this use 
would greatly reduce public demand for white water. 

Awareness campaigns do not suffice 

It is also vital to consider the behavioral aspects of climate messaging. 
Generic messaging (posters, awareness drives etc.), tends to be a less effec-
tive form of intervention. This is because individual consumers are unlikely 
to see themselves as directly responsible for a larger issue, especially if they 
have no metric for comparing their own impact against that of others.  
 Regardless, this conventional form of messaging is widely used by many 
environmental campaigns; Figure 10 is an example of a “generic” message 
encouraging people to save water, by the Dubai Electricity and Water Au-
thority (DEWA): 

 
Figure 10: Image from a 2015 awareness program run by DEWA. 
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Behavioral interventions 

While these campaigns may have some amount of success in raising aware-
ness, we argue that they have little utility in today’s world. A 2013 study 
found that “over 84% of nationals admit water is wasted in the UAE” 
(Emirates Center for Strategic Studies and Research, 2013). This figure 
reflects attitudes over a decade ago, and environmental awareness has only 
grown since. Given this context, it becomes immediately clear that UAE 
residents are already aware of the need to save water. Therefore, the driving 
factor in wastage is not a poorly informed population. This renders infor-
mational campaigns largely obsolete in addressing the issue. 

 The issue demands a more nuanced approach, rooted in principles of 
behavioral science. The main weakness of existing campaigns is that they 
are far too generic; they tell the individual nothing about how much water 
they are using relative to others, or how exactly they can reduce wastage. 
There is little understanding or incentive to change one’s behavior.  

 Inspiration for an alternative comes from an unlikely place: a UK study 
on reducing the overprescription of antibiotics. The highest-prescribing 
GPs were sent personalized letters from the Chief Medical Officer, explain-
ing that their prescription rates were in the top 20% for their area 
(Hallsworth, et al., 2016). These letters accomplished several important 
aims: 

(i) Many of these GPs were unaware that their prescription rates were 
relatively high. Including a clear statistic, comparing their rates to 
averages of the local area, led to increased awareness in the individ-
uals who contributed the most to a larger issue. 

(ii) The inclusion of the statistics exerted a subtle social pressure. Being 
identified as ‘worse than the norm’ pushed these GPs to change 
their prescription practices, as people are generally averse to being 
perceived in this way. 

(iii) The letters also listed a set of specific alternatives to prescribing 
antibiotics. Knowing these better options made it easier to shift 
away from the harmful practice. 

The campaign was relatively low-cost and proved to be highly effective, 
producing a statistically significant decrease in antibiotic prescription rates. 
The key insight offered by this study is that social comparison is a highly 
effective tactic in changing behaviors. 

 This powerful idea should inform water-saving campaigns in the 2020s. 
Similar to the medical study, a DEWA-issued communication to the highest 
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20% of water-intensive households, schools, and businesses, informing these 
groups of their percentile and suggesting ways to cut down, promises to be 
successful. Furthermore, this sort of percentile ranking could be promi-
nently displayed at the top of water and energy bills, comparing consumers 
to others in their local area and providing actionable recommendations for 
improvement.  

 In addition, we recommend a competitive element: government-admin-
istered national ‘league tables’ for schools, publicly ranking them according 
to water usage, with recognition for the best-performing schools. The 
schools at the bottom would be incentivized to improve; those at the top, 
to out-compete each other. Being able to see one’s school rising through 
the rankings would foster a sense of concrete achievement for an otherwise 
largely intangible set of actions. Competition has had proven success in 
climate behavioral studies, pushing subjects to decrease their energy con-
sumption (Kelleher, 2016). While there is no “silver bullet” to saving water, 
very much relies upon human beings changing their habits; applying be-
havioral findings is crucial to that change. 

Summary of national-level priorities 

(i) The accessible provision of recycled ‘grey water’ for domestic and 
commercial use, at lower pricing than desalinated ‘white water’. 

(ii) The adoption of wastewater recycling as a viable alternative to ther-
mal desalination, and the introduction of this water into the water 
supply. 

(iii) Increased funding and attention to renewable desalination methods, 
particularly solar-powered plants.  

(iv) Implementing targeted behavioral campaigns, enabling quantifiable 
social comparison, and focusing on those who are the most wasteful. 
Adopting competition-based systems for encouraging water saving. 

School and community-based interventions 

While larger-scale actions are paramount and would have the largest im-
pact, it is also possible for schools and local communities to enact change. 
Much of this would follow from national interventions, such as starting to 
use grey water or competing for water efficiency. Until this is possible, we 
specifically recommend the following: 

(i) Installing water-efficient tap aerators in bathroom sinks: 
Aerators can be cheaply added on to existing taps and can reduce 
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water usage by 8–18% in daily use (Vaverka, Jakimiuk, Trach, Koda, 
& Vaverková, 2021). 

(ii) Adjusting irrigation times to early morning or late evening, 
especially in summer: Doing so would minimize water loss from 
evaporation and improve outcomes for plant health (US EPA, 2022) 

(iii) Review current irrigation practices: In the JESS case study, 
field irrigation is carried out through a pre-programmed system, 
with water levels varying on a seasonal basis. It is possible, indeed 
likely, that this system contains flaws: for example, unnecessarily 
deep watering or a non-optimized watering frequency. We recom-
mend that the underlying algorithm be reviewed to identify and 
correct these flaws. Eliminating inefficiencies could reduce water 
wastage in the long run. 

(iv) Create a community reporting app for sprinkler leaks: In 
the housing community Arabian Ranches, communal greenery is ir-
rigated through a sprinkler system managed by Emaar. We have 
anecdotally found sprinkler or pipe leaks in this system to be rela-
tively common. Although these leaks are quickly observed by resi-
dents walking outside, it generally takes longer for the authority to 
be informed and organize a repair. In the meantime, large quantities 
of water are wasted at high pressure. To reduce this wastage, we 
recommend the creation of a mobile app for residents to report com-
munal water leaks based on location. We believe that this would 
reduce the response time for repairs, saving both water and cost. 
Although this recommendation is based on firsthand experience of 
Arabian Ranches, it is likely applicable to other communities in the 
area with shared irrigation systems. 

N.B. These recommendations have been developed specifically for the au-
thors’ school and community but can (and should) be extended to office 
buildings, shopping malls and other residential and school areas. Their fun-
damental objective is to save water in Dubai’s arid setting, and for this 
reason the underlying principles are strongly applicable beyond the imme-
diate area. 

5  Conclusion 

Water scarcity in the UAE could be reasonably described as a hidden crisis. 
The region is in perpetual drought with limited groundwater reserves. Ris-
ing standards of living have placed inordinate pressure on these resources, 
and supplying this demand is only possible through environmentally 
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destructive desalination. This rise in demand shows no sign of slowing; our 
analysis presents a bleak view of a world where the status quo continues 
unchecked. Irrigation for non-agricultural vegetation is a massive sink of 
water with a strong seasonal fluctuation that imposes further stresses on 
desalination infrastructure in the summer. This calls for an evaluation of 
the necessity of decorative plants, further stressing the importance of spe-
cies selection to minimize water requirements. 

The issue of water security is a complex one for policymakers and indi-
viduals alike, but the major sources of crisis can be distilled down and 
tackled through specific interventions. We have outlined several important 
approaches to make UAE lifestyles compatible with environmental limita-
tions. We call for these interventions, small and large, to be implemented 
as a matter of urgency. We have an ethical imperative to act, ensuring the 
future of water security in the Emirates and the wider world. 
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7  Appendix 

7.1  Raw Data 

7.1.1  JESS Irrigation 

Week # is the number of weeks since the start of 2022. There are holes in 
the data. Figures are in cubic meters (m3), rounded to the nearest integer.  

W
eek 

Cumula-
tive 

Reading 

Weekly 
Change 

2 22 450 – 

3 22 699 249 
4 22 903 204 
5 23 284 381 
6 23 597 313 
7 24 032 435 

8 24 529 497 
9 24 940 411 

10 25 411 471 
11 25 816 405 
12 26 299 483 
15 27 900 534 

16 28 570 670 
17 29 198 628 
19 30 589 696 

W
eek 

Cumula-
tive 

Reading 

Weekly 
Change 

21 32 237 824 

22 32 989 752 
23 33 755 766 
24 34 566 811 
27 36 804 746 
35 43 441 830 

36 44 192 751 
37 45 203 1 011 
38 46 210 1 007 
39 47 035 825 
40 47 765 730 
41 48 449 684 

43 49 618 585 
44 50 218 600 
45 50 878 660 

W
eek 

Cumula-
tive 

Reading 

Weekly 
Change 

46 51 306 428 

47 51 809 503 
49 52 722 457 
53 54 281 376 
56 55 607 464 
57 55 737 130 

58 56 063 326 
68 61 157 509 
70 62 474 659 
72 63 679 603 
73 63 906 227 
74 64 406 500 

75 65 101 695 
76 65 320 219 
79 66 102 261 

 

7.1.2  UAE Population Estimates 

There were two major sources of population estimates for the UAE: official 
government datasets and the United Nations WPP Demographic statistics. 
Figures are in thousands of people, truncated to the nearest integer. (Table 
4) 

 

Table 3: Raw data from irrigation water meter at JESS 
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Estimates Source 

Year Gov UN 

2010 8 549 8 433 

2011 8 946 8 529  
2012 9 141 8 620 
2013 9 197 8 709 
2014 9 214 8 794 
2015 9 262 8 877 
2016 9 360 8 956 

2017 9 487 9 032 
2018 9 630 9 104 
2019 9 770 9 175 
2020 No data 9 247 
2021 No data 9 327 

Table 4: Estimated UAE population 
figures

  
Water Usage 

Year Consump-
tion 

With-
drawal 

2012 1 462 4 651 
2013 1 474 4 745 

2014 1 547 4 838 
2015 1 612 4 931 
2016 1 627 5 024 
2017 1 672 5 002 
2018 1 697 5 088 

Table 5: UAE water usage figures 
 

 

 

 

 

7.1.3  UAE Water Usage 

Two metrics of water usage – consumption and withdrawal – were obtained 
from the UAE government and the United Nations FAO, respectively. The 
government dataset only provided values for 2012 to 2018; the same range 
was taken from the UN database (even though it had data for a longer time 
frame). Figures are in millions of cubic meters (×106 m3). (Table 5) 

7.2  All Data 

Bold numbers are actual figures. Other numbers are forecasts based on the 
method described in the last row. The forecasts in italics are deemed invalid 
and incorrect. Cells shaded gray are redundant copies of existing data or 
missing data. Columns shaded in color are the various national water usage 
forecasts. Units are described in column headers. Mm3, mega-cubic meters, 
means millions of cubic meters. (Table 6) 
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Population 
(×1000) 

Water Fig-
ures (Mm3) 

Consumption / With-
drawal per Capita (m3) 

"Population Method" 
Forecasts (Mm3) 

Y
ear 

U
A

E G
ov 

U
N

 

C
onsum

ption 
(U

A
E G

ov) 

W
ithdraw

al 
(U

N
) 

C
onsum

ption 
perC

p G
ov 

C
onsum

ption 
perC

p U
N

 

W
ithdraw

al 
perC

p G
ov 

W
ithdraw

al 
perC

p U
N

 

C
onsum

ption 
based on G

ov 

C
onsum

ption 
based on U

N
 

W
ithdraw

al 
based on G

ov 

W
ithdraw

al 
based on U

N
 

2010 8 550 8 434 1 374 4 538 - - - - - - - - 

2011 8 947 8 530 1 416 4 610 - - - - - - - - 

2012 9 142 8 621 1 462 4 651 160.0 169.6 508.8 539.5 1 462 1 462 4 651 4 651 

2013 9 198 8 709 1 474 4 745 160.3 169.2 515.8 544.8 1 474 1 474 4 745 4 745 

2014 9 214 8 795 1 547 4 838 167.9 175.9 525.0 550.1 1 547 1 547 4 838 4 838 

2015 9 263 8 877 1 612 4 931 174.0 181.6 532.4 555.5 1 612 1 612 4 931 4 931 

2016 9 361 8 957 1 627 5 024 173.8 181.6 536.7 561.0 1 627 1 627 5 024 5 024 

2017 9 487 9 032 1 672 5 002 176.2 185.1 527.2 553.8 1 672 1 672 5 002 5 002 

2018 9 631 9 105 1 697 5 088 176.2 186.3 528.3 558.9 1 697 1 697 5 088 5 088 

2019 9 771 9 176 1 753 5 184 179.7 189.5 534.4 567.6 1 756 1 738 5 221 5 208 

2020 9 891 9 248 1 795 5 256 181.4 191.6 540.0 574.8 1 794 1 772 5 341 5 315 

2021 10 019 9 327 1 838 5 328 182.9 193.7 545.6 582.0 1 833 1 806 5 466 5 429 

2022 10 148 9 425 1 880 5 400 184.4 195.6 551.2 589.3 1 871 1 843 5 593 5 554 

2023 10 276 9 505 1 922 5 472 185.7 197.4 556.8 596.5 1 909 1 877 5 722 5 670 

2024 10 405 9 585 1 964 5 544 187.0 199.2 562.4 603.8 1 946 1 909 5 852 5 787 

2025 10 533 9 665 2 006 5 615 188.2 200.9 568.0 611.0 1 982 1 942 5 983 5 905 

2026 10 662 9 745 2 048 5 687 189.3 202.5 573.6 618.2 2 018 1 973 6 116 6 025 

2027 10 790 9 826 2 091 5 759 190.4 204.0 579.2 625.5 2 054 2 005 6 250 6 146 

2028 10 919 9 906 2 133 5 831 191.4 205.5 584.8 632.7 2 090 2 036 6 385 6 268 

2029 11 047 9 986 2 175 5 903 192.4 207.0 590.4 640.0 2 126 2 067 6 522 6 391 

2030 11 176 10 066 2 217 5 974 193.3 208.4 596.0 647.2 2 161 2 097 6 661 6 515 

2031 11 304 10 146 2 259 6 046 194.3 209.7 601.6 654.4 2 196 2 128 6 801 6 640 

2032 11 433 10 227 2 302 6 118 195.1 211.0 607.2 661.7 2 231 2 158 6 942 6 767 

2033 11 561 10 307 2 344 6 190 196.0 212.3 612.8 668.9 2 266 2 188 7 085 6 894 

2034 11 690 10 387 2 386 6 262 196.8 213.5 618.4 676.2 2 300 2 218 7 229 7 023 

2035 11 818 10 467 2 428 6 334 197.6 214.7 624.0 683.4 2 335 2 247 7 375 7 153 

2036 11 947 10 547 2 470 6 405 198.3 215.9 629.6 690.6 2 369 2 277 7 522 7 284 

2037 12 075 10 628 2 512 6 477 199.0 217.0 635.2 697.9 2 404 2 306 7 670 7 417 

2038 12 204 10 708 2 555 6 549 199.8 218.1 640.8 705.1 2 438 2 336 7 820 7 550 

2039 12 332 10 788 2 597 6 621 200.5 219.2 646.4 712.4 2 472 2 365 7 972 7 685 

2040 12 461 10 868 2 639 6 693 201.1 220.3 652.0 719.6 2 506 2 394 8 125 7 821 

2041 12 590 10 948 2 681 6 764 201.8 221.3 657.6 726.8 2 540 2 423 8 279 7 958 

2042 12 718 11 029 2 723 6 836 202.4 222.3 663.2 734.1 2 574 2 452 8 435 8 096 

2043 12 847 11 109 2 765 6 908 203.0 223.3 668.8 741.3 2 608 2 481 8 592 8 235 

2044 12 975 11 189 2 808 6 980 203.7 224.3 674.4 748.6 2 642 2 509 8 750 8 376 

2045 13 104 11 269 2 850 7 052 204.2 225.2 680.0 755.8 2 676 2 538 8 910 8 517 

2046 13 232 11 349 2 892 7 124 204.8 226.2 685.6 763.0 2 710 2 567 9 072 8 660 
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2047 13 361 11 430 2 934 7 195 205.4 227.1 691.2 770.3 2 744 2 595 9 235 8 804 

2048 13 489 11 510 2 976 7 267 206.0 228.0 696.8 777.5 2 778 2 624 9 399 8 949 

2049 13 618 11 590 3 019 7 339 206.5 228.9 702.4 784.8 2 812 2 653 9 565 9 095 

2050 13 746 11 670 3 061 7 411 207.0 229.7 708.0 792.0 2 846 2 681 9 732 9 243 
             

Pred. 
Method 

Linear 
extension 

Linear 
regres-
sion 

Linear 
regres-
sion 

Linear 
regres-
sion 

Power 
regres-
sion 

Power 
regres-
sion 

Linear 
extension 

Linear 
extension 

Popula-
tion 

Method 

Popula-
tion 

Method 

Popula-
tion 

Method 

Popula-
tion 

Method 

Table 6: Tabulation of all relevant national-level data and their projections up to 2050 

 


