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-revenue Water Reduction (SCADA)

sour & Khaled Al-Harithi & Saleh Al-Salamah
ineering, Civil Engineering Department, Najran Universit

the rise in population. the water consumption ratc
1 by 239.41% from 2011 lo 2022 As shown in . In
this cscalating consumption trend, it hcocomes
s Lo devise strategies lo mitigale the rale of non-
wvater usape. In this rescarch, the method to be
dis the SCADA system.
VA system
:nge of Non-Revenue Water (NRW) loss looms large
t the wauter industry wnd global waler resources.
2 NRW not only boosts water availability but also
i Sl inability. Dy Jusing il
i billing, improves, leading to
revenue strenms. Similarly, culting down on
cal losses allows utilitics to  postponc  capital
1s needed for waler source develupmen( pm]ecm
various T
Icakagc. unbilled water. illegal eonnechons. faulty
wrs, and inace ics in metered Now readings, The

Water Guantities %

v 1

PLC or R1U

Telemetry
Unlt

Romter with M2M sim card
(With static 11 - without
Tut

Ibrahim Mohammed Alyami —

Water is a great blessing from Allah, and al living
beings on this Earth depend on it. Life without water
is unimaginable, and that is why our  religion
inds us to preserve it and avoid
I this scientific poster, we will discuss water and
how to conserve it through the use of smart
irrigation techniques, which contribute to water
conservation. We will begin by defining the smart
system and then explain how smart irrigation
systems work. Next, we willdiscuss the components
of a smart irrigation system, including the irrigation
system itself and the devices used in it. Lastly, we
will highlight the benefits of smart irrigation
systems.

We chose this topic because of the importance of
; U sl

Smart irrigation system

20l dwaigll pud

Abstract/Intro/Motivation What is smart irrigation?

Smart_irrigation is a method of using science and
technology to save water in irrigation. It contains weather
sensors, soil sensors and various controllers. The sensor
monitors the current weather conditions and the actual
ground humidity, and the controller controls the water
valve to open or close. Realize automatic irrigation.
Smnm‘n: judgment on whether, when, and how much

hl lawns, farmland, landscape and other areas.

How do smart irrigation systems work?

‘Smart irigation systems monitor weather, soil moisture, evaporation and
work

P an
be carried out by time and area, avoiding the waste of water caused by

systems to pr
ensure ts sustainability for future generations. Our
aim s to raise awareness about the significance of
utilzing smart irrigation systems in_irrigation

A smart water valve contains a valve controler, a flow meter, wireless

Y o
of water shortage. Drinking water and irrigation

Zayed Mahdi Al Dohan - Ali Mohammed Aljarallah
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Results/Discussion

One ofthe malnbenft of st mgatin stens

o i Gk et o kiaton .mmma

h, only the required
water i utilized for the irrigation process and lesser
wastage takes place. In traditional ways of irrigation
where most of the handling and operations were
carried out manually, an ample amount of water was.
wasted in the irrigation process where human
intervention was required. With Smart irrigation, there
is o or less human involvement and the resource of
water s only used to the extent to which it i required

. only. Further, high cost-efficiency is one of the other

benefits linked to it as lesser water utilization and
precision in the process allows saving costs and overall

significantly through the approach as machines have to
run for a lower amount of time and planned intervals
take place duing th process thatlowers the wtilzation

systemin
Smart rrigation system advantages
1- Save water

2- Save manpower

3- Remote management

4 Intelligent control

- Fine irrigation

Growing concerns about fresh w

scarcity due to factors like population
growth, climate change, and pollution
solutions.
wvesting (AWH)
emerges s a promising option,

Atmaspheric water

leveraging abundant moiscure in the
air. Passive methods like dew and fog
harvesting,  alongside  active
techniques, provide avenues for water
collection. Inspired by nature. fog
collectors mimic animal abilities, while
dew harvesting employs both passive
and  encrgy-dependent  methods
Ongoing technological advancements

focus on enhancing AW efficiency,
particularly through adsorption-based
techniques for sustainabilicy (Borect
and Rusa 2019; Unicel 2020 B 1
2022 Khalil et al. 2016; Domen et al.
2014; Novgaard and Dacke 2010; Tu et
al. 2018; Schemenauer et al. 2016
et al. 2020, Wang et al. 2016;

Metallic Inorganic Framework
Saud al-Tisan ,Mohammed Abdullah, Saleh AlMasabi |
auianll awaigll pud

Water harvesting and Arid
Regions

In dry regions like Scottsdale, Arizona,

where humidity can be as low as B percent,
traditional fog harvesters aren't effective.
However, a team at UC Berkeley devised a
solution using sunlight and metal-organic
frameworks (MOFs) 1o collect warer. Their
device, tested in Scousdale. consists of
MOFs inside @ bux with a transparent
cover. At night, the cover is open, allowing
MOF» 1o absarh water. During the day,
sunlight heats the MOFs, releasing the

water which condenses for collection. The

water collected i safe 1o drink, ax
confirmed by team members

The device is small, and collected about
one-third of a cup of water per pound of
MOF. MOFs, unfortunately, are very

expens

. hut Yaghi and his team are
creating a cheaper version with aluminum
instwad of rirconium. He's also considering
making a more active version: if yo

include a fan

pushes air throu

possible that you could collect a ot more

water. And next, they plan (o test the

device in one of the hottest, driest places in

)

The development of Meral
Organic Frameworks (MOFs) s
1989 h.

been  a

major

h in materials science,

allowing for the creation of

structures with  permanent

porosity and large surface areas.
Proposed by Omar Yaghi in 1995,
MOFs  offer  versatlity  in
applications  such  as  gas
adsorption, molecule separations,

and water harvesting. The reticular

synthesis approach has led to the
discovery of over a hundred
thousand  MOF
Notably, MOFs like MOF-801
MOF-841 have shown promise in

structures.

extracting water from the air, even

in low humidity conditions. This

adaptability makes MOFs a
promising  technology  for
atmospheric  water  harvesting.

and Robson,

2020; Bilal ex al., 2022; Caniver et
ukawa et al,, 2014;

Conclusions and Future
Trends in MOFs-Based
Adsorbent

MOFs offer a promising solution for
Atmospheric  Water  Harvesting.
(AWH), presenting a novel method
10 provide clean water consistently
and efficiently throughout the year.
Overcoming challenges such as cost
and scalabiliy, MOFs and MOF-
based devices are poised to enter the
marker, alleviating global water
stress. To enhance AWH
development, research focuses on
sorption
capabilities of MOFs tailored 1o

improving water

specific community needs. Further

stu

es are essential to compare
nanoporous AWH maerials with
wraditional porous ones, addressing
concerns related 1o air pollutants
and  bacterial
Thorough

contaminaion.
assessment of  costs,
including  materials,  carchment
devices, and maintenance, is crucial
w0 advancing this  technology.

Stan

rdized metrics, such as water
production payback

ratios  or

ices of NRW extend to the depletion of scarce
und [ iul within £ tall ined

tors. (¥iven the unique characteristics of cach water
ils components. conducting an NRW audit becomes

> to accuratcly asscss the level of cach component.

Revenue Water (NRW) program consis(s of five main

s

Toput Volume,

wthorized Consumption,

1 Authorized Consumption,

wCommercial Losses,

2hysical) Losses. which is the focul point of this

fdocument. Networks arc divided into groups such as

. Metered Areas (DMASs) or larger regions known as

‘ zones (DMZs)

lermel)

Future Directions

‘water are very important to us. Whether farm
Irrigation or garden drip irigation requires a ot of
‘water. This process inevitably leads to water waste.
Therefore, smart irigation systems are becoming
‘more and more important. It consists of advanced
sensors and controls to minimize wasted water.

periods, should be established for
grading  AWH

Wang, 2021; K
2017; Suh ex al, 2019 Xu and
\Yaghi, 2020).

eval,

evaluating  and

e

b Crop soi sensors

systems

on soll moisturefevels, crop water requirements, and other

technologies fike capacitance sensors, lensiomeers,or spectral
analyss. This enabes precise monitoring of soil moisture content,
temperature, and nutrlent levels. Such Internet of Things (loT}-

Facts have proved that compared with traditional
4 irrigation technology, smart irrigation technology.
 can reduce water waste by 20%-40%. It can
scientifically judge whether to water plants and how
much to water

a Graphic representation of
low RH; and b water
productivity of MOF-303 (Xu

\ma Yaghi 2020) / - )

NCADA
uperyisory coutrol aund data acquisition Tags  License

Decentralized wastewater treatment /r\

>\
Faisal Eidah Al saiary- Saud Eidah Al saiary - Muhannad Abdullah Al Makrami
Alhassan Ibrahim Al Makrami \ & dalpsacsls.

NAJRAN UNIVERSITY

NAJRAN UNIVERSITY
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What is decentralized wastewater? Why decentralized wastewater treatment?

Results/Discussion

treatment consists of a variety of

Wadi Najran, stuated In the southarm pat of the Kingdom of L2000 Moy entsS) Duselop jstamagies 40, sakance 1 “Groundvates epicbon g Lt Fasress - “Nayan s, e i wastewster trestment and the economic and approaches for collection, treatment, and of replacing, or
= - 4 i i Saudi Araba, has encountered 3 surge i earth fssures due to roundusts Eromduster advantages these types of systems can of wastewater for Individusl dwelings, Industrial or o
J indi in Tablc 3.3, the amual water influx into © indter bt T b - ""*-l.' - Forptivslodh syt tg ofer Tedy, decenlied esmenscan prove e institutional facilities, clusters of homes or businesses, and R i
g & ! he system fom 2014 o 2019 i recorded a5 contrib - e condced o, sodesand the | subsrface strss.. *Eclogcal Balance. Maitan 3 harmonious e DR g o oo vt L e e atesgerenlingtore entire communities. An evakiation of _site-specific + Costeeftctive and economical
11,037,600 m3, 10,986,430 m3, 10,947,136 m3, 2 o i ) Bajinch Etimin ot dicheryh Sl rechiye, Appotting tha R ol mhm«nd««mv-wmm *  Avoiding large capital costs.
fecharge. Najran Basin, covering approximately 360,000 square region's ecosystem.d. *Community Awareness’: Educate Snbutce s cmuaton’, causeg 104 Mo coosoluton, whih - _+  Reducing operation and maintenance costs

60,645,854 m3, 9,740,329 m3, and 9,102,670 m3,
respeetively. The entirety of the water within the
network aligns with these values. Duc to the absence of J
a S( Al)A system from January 2014 to March 2018,

b g a precise csti of lcak from the
reservoirs during that period is not feasible. In 2019,
with the SCADA system operational for 12 months, the

@ indcatd st i suburac profe, ey don 10
-—m—-m—n—..mn—-u\-m

(843 19568 m3efyea) snd wate rechare (53 * 106 mA3fyen] n

UG o Tkt o o sl e |+ Promoting business and job opportunities
integrated with centralized + Green and sustainable
« Benefiting water quality and availability
©  Using energy and land wisely
+ Responding to growth while presenving green space

and water quality
*  Protecting the community’s health
*  Reducing conventional poliutants, nutrients, and

hing eriterin for the selection and prioritization ol
vithin the Governorate.

ting field surveys through a mobile appli

ed w GIS o pinpoint customer locations and meter
mls, inlegruling data across commercial and related

g fferent stormwater harvesting and

by excessive pumping rates contribotes to the formation of
e fiosures, [ nfivation management practces options

The neod s
urgent. To address this, we explore matural solutions for water

e, measured value for the water influx inlo the system
filha and aetect stabl such as flow  Vits 9.102,670 m3/ycur, representing 100%, and the = Mitigating contamination and health risks
8 actual quantity of potable water supplicd to the city associated with wastewater

by leveraging the latest communication techniques
wmological advancements. !
sing linal hydraulic models and GIS maps tailored to

svas attained.

Future Directions

Centralized vs. decentralized wastewater
treatment

ing GIS maps (zone
wd outlets).

12 GIS maps against actual on-site conditions through
acnsive field inspections.

deli ing station

ing comp plates with inl Y 0T Iy vl 4350546 adsesis assasis 4dssis 25am 1530w
taff to relay signals to (IS and commercial = =

femt S o - . {In 2019, the water volume gencrating revenue in &
rating  satellite imagery 1o enrich  data wnalysis | pizincan provinee is 5,778,502 m3/year, constituling
les. | mughly 61% of the total water resources. This figure

g, ining ta ficld p 1 on ion from 46% in 2014, 49% in
applxullluu wtilization and sutellite image retricval | 2018, 51% m 2016. 56% in 2017, and 63% in 2018, as

ls illustrated in Iigure 1
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Free water

bottles offered

by engineering

students to the
community
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Coverage By The
Saudi News
Channel.
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